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: S
Presentation N
&

Documenting the variability of clinical practice, analyze its causes and adopt strateg@ to eliminate
it have proven to be initiatives that promote effective and safe decision making @x health profes-
sionals focusing on the patient. Among these strategies, the most significant is@he preparation of
clinical practice guidelines (CPG), a set of “systematically developed reco@endations to help
professionals and patients to make decisions about the most appropriate hedith care, and to select
the diagnostic or therapeutic options best suited to addressing a health g@em or a specific clini-
cal condition”. b\

The 2010 Quality Plan for the Spanish National Health SystelerNHS) aims to address the
challenges that it has to face, increasing the cohesion of the systemgzguaranteeing equity in health
care to its citizens, regardless of where they reside and ensuridg:that this care is of the highest
quality. Its objectives include the promotion of the developmej@nd use of GPC strategies related
to health, consolidation and extension of the Guia-Salud P@ect. In this context, the CPG for

Diabetes mellitus type 1 (DM1) can be framed.

%)
Although DM1 usually represents only a minority @he total burden of diabetes on the popu-

lation, it is the predominant disease in younger age grQ%ps in most developed countries and has a
major impact on the patients’ lifestyle as well as the'Q‘Se f-esteem.

The purpose of this guide is to improve the @ality, efficiency and equity of care for people
with DM1 in the NHS. Thus, it addresses issuqs &} e diagnosis of this disease and the detection of
associated autoimmune diseases, diabetic ed on, glycaemic control, acute and chronic compli-
cations and organizational aspects of care, paying special attention to the approach to patient care in
special situations and with special needs. @

This guide is the result of hard Worgzarried out by a very large group of professionals, doctors
and nurses and a group of patients whg gave their vision of the whole process and how it could be
improved. \\'O

From the Quality Agency ngsgank them for all the work they have done and we congratulate
them for the elaboration of thisS&PG which will certainly allow healthcare professionals optimize
their clinical practice and pro@e patients with DM 1, their families and caregivers, with informa-
tion and education to mee‘sﬁ needs and problems that may arise during the course of the disease,
thus improving self-care &) their quality of life.

S

b§ Carmen Moya Garcia
Director General of the Quality Agency of NHS
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Questions to answer

9
&
Definition, diagnostic criteria for diabetes mel litiis type |
>
1. What is diabetes mellitus type 1? X
KN
2. What do the autoantibodies provide for the diagnosis of diabg@? mellitus type 1?
3. What are the predictors of ‘spontaneous remission’? Q)(O

4. When is it convenient to carry out a genetic study to ru@Q)ut MODY diabetes?

5. What other autoimmune diseases are associated Witf@abetes mellitus type 1?
6. Is it necessary to rule out autoimmune diseases thaf are associated with diabetes mellitus
type 17 N
O
7. How should autoimmune diseases that are aﬁ@ciated with diabetes mellitus type 1 in the
initial study be considered? N
o3

8. How often should autoimmune disease%&sociated with diabetes mellitus type 1 be taken
into account in the monitoring stage’?c?

&
. . \
Diabetes Education S
§Q
9. Are structured educationalzprograms aimed at people with diabetes mellitus type 1 and
their families effective 7~

10. Structured education Qomed at families and people with diabetes mellitus type 1: When,
how, by whom and &hat content is to be included?
S
11. Are the arrangenints for community or extra sanitary support (schools, diabetic associa-
tions, etc.) aioigiu people with diabetes mellitus type 1 effective?

12. How to ma@l the clinical management of diabetes mellitus type 1 in people with special

needs? Q)‘D

(O%

. Q

9
IGQ%Vhat is the most appropriate diet for people with diabetes mellitus type 17
XN
}4. What meal plan is more advisable for people with diabetes mellitus type 1?
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Exercising

15

Glycaemic Control

17

18.

19.
20.

21.
22.
23.
24.
25.
26.

. \(\05
>
e}

. What are the benefits of exercise for people with diabetes mellitus type 1? §

. What are the target values of glycated haemoglobin? Qb
v

What are the criteria for standardization and reporting ofzanalytical results of glycated
haemoglobin? \\Q

o
Do the continuous glucose monitoring systems prov@better metabolic control?

What are the benefits and drawbacks of the management of patients with diabetes mellitus
type 1 in the hospital at the time of diagnosis, cm@med with outpatient level management?

What is the effectiveness and safety of the di@cr)ent insulin preparations?

What are the indications for the continuoq%subcutaneous insulin infusion pump?

What are the safest and most effective\\ @thods of insulin administration?

What are the insulin administratior} E:)%ﬁniques recommended for diabetes mellitus type 1?7
Is it suitable to add metformin tgflg\sulin in adolescents?

What is the effectiveness of igtet cells and pancreas transplantation?
Q)

S
&
N

Management of di@etes mellitus type 1 in special situations
Q

27

28.

29.
30.

31

32
<

%
. What are the insuifn therapy guidelines during hospitalization for patients whit diabetes
mellitus type 1: é()brgical, critically ill and stable patients?

What are the preventive and treatment measures in case of ambulatory acute intercurrent
diseases? (@

Are psyﬁblogical disorders more common in people with diabetes mellitus type 1?
Doetgaolescence pose a risk for decompensation in diabetes mellitus type 1?
. I\s&important to plan pregnancy in women with diabetes mellitus type 1?

zgow does pregnancy affect the development of complications in diabetes mellitus type 1?

43. What should the before and during pregnancy metabolic control in women whit diabetes

34
35

mellitus type 1 be?

. What are the most recommended contraceptives in women with diabetes mellitus type 1?

. How to adapt the clinical management of diabetes mellitus type 1 in patients whit special needs.
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Acute complications

36. When to suspect hypoglycaemia?
37. How to assess the severity of hypoglycaemia? ,:9

O
38. What should the performance measures against hypoglycaemic even\tg%e"

>
-
Chronic complications N
&

39.
40.
41,
42,
43,
44,

45.

46.
47.
48.
49.
50.
51.
52.
53.

54.

How to evaluate the cardiovascular risk of patients with d'xzbqgtes mellitus type 1?

Is there a medical (non-surgical, non-laser) treatment %@revent diabetic retinopathy?
What should the screening starting time for dlabet@tmopathy be?

How often should screening for diabetic retmopaé?y be carried out?

What should the techniques for screening of d—grbetlc retinopathy be?

What are the referral criteria to nephrolog;@pemahsts for patients with diabetic nephrop-
athy?

y: O
What is the pharmacological treatmestor patients with diabetes mellitus type 1 and mi-

croalbuminuria? 9

What should the screening frqu\&y for diabetic nephropathy be?

At what age or years of evolqu% should diabetic nephropathy screening be performed?
What methods should be U@ for diabetic nephropathy screening?

It is necessary to carry qu \t a diabetic foot screening?

What should the scr&e%ing frequency for diabetic foot be?

At what age or yg)ﬁl's of evolution is diabetic foot screening to be carried out?

What method@ould be used for the diabetic foot screening?

What is the\‘best treatment for erectile dysfunction in patients with diabetes mellitus type

1? Q)‘D

Whatésythe best treatment for painful diabetic neuropathy?
<

o
&
Y
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Organising the medical consultation ,§°"
o
e}
55. How should the transition of patients with diabetes mellitus type 1 from p@iatric ser-
vices to adult services be? ~,\C')

56. What is the initial study to be done to newly diagnosed patients of d1alétés mellitus type
: S

57. What tests should be performed for people with diabetes mellitus tgﬁé 1 in the monitoring
and control consultations, and how often? >
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Levels of evidence and grades of
recommendations

Levels of evidence and grades of recommendation SI

S
F
S

"\.
1:2

O
>

Levels of evidence (%)

1++

High-quality meta-analyses, systematic reviews of clinic.a,tct?ials or high-quality
clinical trials with very low risk of bias. b\

1+

Well-conducted meta-analyses, systematic reviews 0A§clinical trials, or well-
conducted clinical trials with little risk of bias. Q

Meta-analyses, systematic reviews of clinical trlalsa?r clinical trials with high risk

of bias. O

24+

High quality systematic reviews of case—contr@g\))r cohort studies. Cohort or case-
control studies with very low risk of bias alg)with high probability to establish a

causal relationship. N

2+

)
Well-conducted case control or cohort su{@es with low risk of bias and a moderate
probability of establishing a causal rela\gonship.

Case control or cohort studies Withl@(gh risk of bias and a significant risk that the

relationship is not causal. ‘~\\Q

Non-analytical studies such as (&%‘é reports and case series.

. N
Expert opinion. N

Grad& of recommendation

At least one meta-anal S, a systematic review or a clinical trial rated as 1++
and directly applicabl@%o the target population of the guide; or body of scientific
evidence consisting<grincipally of studies rated as 1+, directly applicable to the
target population, @a demonstrating overall consistency of results.

Abody of scientificevidence including studies rated as 2++, directly applicable to the
target populatj;gt, and demonstrating overall consistency of results; or extrapolated
evidence fror@ studies rated as 1++ or 1 +.

C

4
A body of s¢ientific evidence consisting of studies rated as 2 +, directly applicable to
the targ ?opulation of the guide and demonstrating overall consistency of results;
or ext@olated evidence from studies rated as 2 ++.

D

Scje&fﬁc evidence level 3 or 4, or extrapolated evidence from studies rated as 2 +

Studies classified a}(?— and 2- should not be used in the process of developing recommendations due to their high potential for bias.

Q

QO
Good gﬁhical practice

o
'NQ
L

Recommended practice based on clinical experience and the consensus of the
editorial team.

! Sometimes the development group realises that there are some important practical aspects, which should be emphasised, and for
which there is probably no scientific evidence that supports them. In general, these cases are related to some treatment aspect con-
sidered to be “good clinical practice” and usually no one would argue about them. These aspects are rated as points of good clinical

practice.
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Levels of

®))
evidence and grades of N

recommendation for diagnostic quesg%ns

"\.

NICE adaptation of levels of evidence of the Oxford
for Evidence- based Medicine and the Centre for Re\s&\ws and

Dissemination *
{0
Levels of Type of evidence b\y
scientific evidence P N
Ia Systematic review with homogeneity of level 1 studies.
Ib Level 1 studies. <}\\
- Level 2 studies. §>
Systematic review of level 2 Studlé&cg
m Level 3 studies. a\s)
Systematic review of Level ;@dies.
IV

Level 1 studies

Consensus, expert opinion »Zi%hout explicit critical appraisal.
' U

Meet: \C)
$

SN
«  Masked comparison with a valid reference test (gold standard).
e Adequate QEQS?trum of patients.

Level 2 studies

e They ha\g};nly one of these biases:

* Non representative population (the sample does not reflect the
popu@on where the test will be applied).

. Coq%arlson with the inadequate reference standard (gold stand-
a@‘) (the test will be evaluated as part of the gold standard or the
st result affects the implementation of the gold standard).

* @ Comparison is not masked.
(;?' Case-control studies.

Level 3 studies

. kﬁ%lude two or more of the criteria described in level 2 studies

%)
{0
Recommendat('ﬂh Evidence

A (,\% TaorIb

Bo 1l

e’ 1

oD v

‘0
{\.
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Recommendations of the CPG (;D§°5
e
D

Definition, diagnostic criteria for diabetes mellitus typec;lg

O
N
Autoantibodies in the diagnosis of diabetes mellitus type 1)50

The regular measurement of C-peptide nor specific autoanti ssdies is not advised to

B confirm the diagnosis of diabetes mellitus type 1, but its us : Should be considered to
determine the autoimmune aetiology of diabetes in doubtful cases.
T
%
N
Predictors of ‘spontaneous remission’ g)
N

A discussion with the patient and their carers (i) case they are children) should be
held on the possibility of entering into a spofitaneous remission or “honeymoon”
/ within months of the diagnosis of diabetes ig#llitus type 1 involving a reduction of

the dose of insulin. Likewise, it is neces to indicate that it does not imply the
curing the disease and that after this peQéd, an increase in the doses of insulin will
be necessary. N
%
§
Genetic study to rule out MODY djabetes
N
In those cases in which prolp\h\éed mild hyperglycaemia in a young person, without
D obesity and/or with a histor§?of mild diabetes in two generations, in the absence of
anti-pancreatic autoimn.l@ty and HLA incompatible for diabetes mellitus type 1 is
identified, MODY 2 di@tes should be ruled out.
D If hyperglycaemia ié@ore severe and progressive, it is recommended to rule out
MODY 3 diabetes.
D If the genetic te%% negative for MODY 2 and MODY 3, all the other varieties of
MODY diabetgsshould be ruled out.
Q
S
S

SN
Study of antibog@s to rule out other autoimmune multiglandular diseases
<\

B Autoéq‘nune thyroids and celiac disease should be ruled out in the onset of diabetes
m;’l\i'ﬁus type 1 in children and adolescents.
A,
J This study should be done every two years for the first 10 years of the disease
gprogression and then every five years.
9
QO
<
AN
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Diabetological education

o
3
S

Structured education aimed at relatives and/or patients with diabetes

mellitus &
[¢2)
All patients with diabetes mellitus type 1 should have acce Yo a structured
diabetes education program delivered by a multidisciplinaryctZam (physicians,
nurse educators, psychologists, dieticians, etc.) with specific €2pertise in diabetes,
both at the stage of diagnosis and subsequently, based on\t& patient’s needs.
In cases of repeated hypoglycaemia, a specific educatchn)al program should be
A . o . o
offered to the patient with diabetes and their families
\Ll
5
Education aimed at patients and family §>

Structured diabetes education should be ]g*gwded in the following
circumstances:

At the time of diagnosis (surv1vq§éducat10n)
In the period following dlaggsm (deepening and reinforcement educa-
tion). O

N

In the long term: on per@c reviews on self-care and educational needs,
depending on whether ‘the objectives agreed between the patient and the
practitioner have be%oﬁchleved or not.

Structured diabetes eduéﬂon should be provided to the following people:

All patients d1a§osed with diabetes mellitus type 1.

Parents and rers in cases where there is dependency due to age or dis-

ability re@ls

The pe(s.p?e who make up the school environment of the children and

youn atients: teachers careglvers etc.
o

Professioqgis who must provide structured diabetes education:

&
%

Q

9

qS?Iultldlsmphnary teams: the members of these teams should have compe-
tencies and skills to convey information effectively. There must be enough
professionals available to organize regulated educational programs for
groups. The team should include, at least, specialists in endocrinology,
paediatric endocrinology and diabetes nurse educators. It is also desirable
that psychologists were included in these teams for people who many need
them.

At extra sanitary level the associations of people with diabetes, who pro-
vide educational programs for specific groups, play a key role (camps for
children, elderly patients, informative talks, gatherings, etc.)

The educational team should be characterized not only by their capacity
for empathy, but also for their flexibility and ability to communicate.

24
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AN

Methods and materials used to provide structured education on diab{\t'ég?

Attendance-based training sessions using audiovisual media, tood, and
objects related to learning about food: games, plastic food, an@scriptive
flashcards to facilitate understanding. O

Complementary methods: &

0 Books and leaflets: a great effort should be mad@'d%)r the guidelines
contained in these materials to be useful in thceaQiaily management
of the disease. O

o Internet: due to the lack of standardized ce’ﬁgcations about the ori-
gin, source and credibility of the online &éntent, it is important to
facilitate reliable reference website ad@yesses and that the learner
has a basic knowledge of the diseasend its clinical management
for proper interpretation of the inf(@mtion available.

Media: Newspapers, magazines;@evision and radio.
Cards, identification bracelets Oi)necklaces and transport equipment
for carrying and storing of inulin devices.

o Data on associations of @)ple with diabetes and other support
groups. {Z}

o Psychological counse.@qg at the time of diagnosis of diabetes mel-
litus type 1. . C()b

: N .
Provide contact hane numbers in case of emergency.

Other informatiés’ and communication technologies (telemedicine,
blogs, etc.) &

D °
<

&

RN

N °
.

N
Aspects that structured«i?abetes education should include:

Level 1: Survival qiucation.

. @pecial situations (diabetes mellitus type 1 in school, intercurrent diseas-

What is diah@\'es mellitus. Types of diabetes.
Symptoms c)f diabetes mellitus type 1.
What iss#isulin. Treatment with insulin.
What@re glucose and blood glucose goals.
Basie dietary advice.
te complications (hypoglycaemia, hyperglycaemia and ketosis).

es, food celebrations, events, travels, etc).

Psychological impact of the disease, identification of prior beliefs, fears
and expectations.

Insulin and glucagon injection techniques.
Self-analysis of capillary blood glucose meter techniques.

Urine self-analysis technique, measurement of ketonuria, ketonemia and
i terpretation of results.
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.
. . \%J
Level 2: Advanced Education. §

* Physiopathology, epidemiology and classification of diabetes. éb
»  Types of insulin: absorption, action profiles, variability and adjustments.

* Food planning: qualitative and quantitative advice on imﬁ&gdiate and fi-
bre intakes, with special attention to carbohydrate intake O

e Control objectives, including the concept of glycated @noglobin.
e Reinforcement of knowledge on acute complication£o

e Problem solving and adjustment of treatment. \{0
D e Micro-and macrovascular complications: preve@\ion and monitoring.
*  Adjustment of insulin and feeding patterns ir§pecial situations, such as
exercising, holidays and travelling. %
e Tobacco, alcohol and other drugs. (z\)\Q
* Adjustment to work and driving. §>
Sexuality, contraception, teratogenit‘drugs, pregnancy and breast-feed-
ing. ) Cg)
e Updated research on diabetes itus type 1.
e Continuous infusion pumps.Q{Z7
e Foot care. Q\r
Methods for teaching structug‘i@educatian about diabetes:
Several methods have been u@ successfully in diabetes education. The choice
of one or another depends ofthe characteristics of the patient, the stage of the
disease and the capacity of%ach team or health care centre.
I d. . . O.
n 1V1du.allze(.1 ei\gétl.on. | | |
* An intensiy@individualized program should be provided to newly diag-
nosed d{%‘e es mellitus type 1 patients and in the case of pregnancy.
Education QQ groups.
+  TheSgroups should be organized according to age, socio-cultural back-
D gund, etc. It is desirable that family members and friends of patients
Aiso participate in the groups. Group education should include the fol-
“owing aspects:
@ Structured training by explicative lectures.
[0} o g by exp
AQ) o Discussion groups, with analysis of the perceptions and experienc-
&) es of all the group members.
(ZS\ Identification of fears and anxieties.
~Q® Assessment of needs and expectations.
(g’ Manifestation of personal experiences regarding hypoglycaemia,
< physical activity, stress response, etc.
AN

Audiovisual methods.

Support educational material, which the patient can read at home.

26
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Characteristics which structured education programs on dlabete@ust
contain: (b
e}

e Actively involve patients in all the stages of the educational p@%ram (de-
sign, implementation, evaluation), providing them with the, ©ols to make
the best decisions about their own health. c"}:

e Set the benefits of learning new skills, including the gg%r monitoring of
the treatment. 0_)0

*  Assess the educational needs of each patient. X7

e Assess patients’ personal perceptions. RN

* Be flexible so that the programs are adapted @he specific educational,
social and cultural needs.

e Have educational goals agreed with patie{@. The expectations of profes-
sionals and patients may differ, so it is@mnportant to agree on common
objectives, which may vary over timex@nd require a continuous review.

D Any proposed therapeutic target sh be achievable.

» Have a syllabus and a fixed sched@é

* Do not create a very concentrate@program and schedule frequent breaks.

e Schedule chats that do not ed 25% of the total time, and include a
time for asking and answer(b questions.

* Pay attention to the choie€.0f words and expressions, avoiding an overly
technical language. \Q

e Provide standardlzedg%)d consistent information between the different

S
team mempers. RS ' ' '

e Plan meetings b&tween the professionals involved, to exchange ideas,
discuss cases apd review the program and methods.

e Facilitate tha@dults participate in their own health care by giving them
the posmb%@ to make judgments and choices about their own care.

e Itis adv@ble to establish a dynamic contact process with the patient, ei-
ther thraugh visits, group discussions between patients, telephone contact
or coggputer systems.

Other con@&erationS'
é” scuss any changes that have taken place at biomedical level (new insu-
Ain requirements, glycaemia monitoring strategies, onset of ocular com-
(§° plications, etc).
D A(Z)- Evaluation: the educational program and the goals should be assessed by
process and results indicators.
(ZS\ e Provision should be done of all the information needed to enable the de-
Q velopment of the therapeutic education program: space required, enough
C;Q qualified personnel, necessary educational materials and work agendas
K and schedules.
K
AN
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Community Support arrangements .(\05
5

B Updated information should be provided to adults, children and ad@scents
(Adults)/ | with diabetes mellitus type 1 and to their families at the time of diagtiosis, and
A periodically thereafter, about the existence of support groups for difBetics, both

(Children) | locally and nationally and the way to contact them (Appendix 1@@2).

S
The diabetes care teams should be aware that a poor psychos&gal support has a
B negative impact on various outcomes of diabetes mellitus type 1 in children and
young people, including glycaemic control and self—este,g’h.

A young person with diabetes mellitus type 1 should Q;lgffered specific support
strategies such as self-analysis tutorials based on pr@blem solving, to improve

A their self-esteem and glycaemic control, as well as gfbvide them with gatherings
to exchange experience and to reduce conflicts r@ted to diabetes among family
members. .S)

There is no formal relationship betweencg\l}e health care services and the

associations of diabetics. This relationshigrican be beneficial if the actions are

V confluent. It would be advisable that a phy$ician and/or a diabetes nurse educator
would participate in diabetics associatigiis, as technical support for the activities
to be developed. Q

>
&
Feeding O\
-9
General recommendations k\‘Q

The nutrition recdmmendations for a healthy lifestyle which are valid
among the gen,eé"\population, are also appropriate for people with diabetes
v mellitus type urrently, several insulin options are available, allowing
adapting theq%bst-suited insulin regimen to the tastes and food choices of
people wif&liabetes mellitus type 1 within the context of a healthy diet.

The improvement in glycaemic control with insulin therapy is often
associated to weight gain. As the potential weight gain can affect negatively
to géycaemia, lipids, blood pressure and general health, it should be

preented.

N
}chough the carbohydrate content of the meal determines the pre-prandial
(s>1nsulin dose, the total intake of proteins and fats should also be taken into
§) consideration.

\

¥

Carbohydrszbs
(Z}\ The dose of insulin should be adjusted to the carbohydrate intake in people
)@Q’ with diabetes mellitus type 1. This recommendation must be accompanied

(%) by the support of health professionals through comprehensive nutrition
\Q(D education.
AN
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AN
In patients with diabetes mellitus type 1, foods with table sugar can be re@\é)ed
by other food containing other carbohydrate sources. S

J
If food with high sugar content is eaten, its absorption should be @wed by

associating their food intake with fat or fibre. O
&
Artificial Sweeteners . @
B In patients with diabetes mellitus type 1, it is preferabledto use, artificial
sweeteners, which do not interfere with glycaemic increasg (see Appendix 2).
~
It is recommended to prevent the abuse of drinks<and foods sweetened
B with fructose. This recommendation should not be &xtended to the fructose

contained in fruits and vegetables, since these are fgalthy foods that provide
small quantities of fructose in a normal diet. @

Glycaemic Index

$
A
Y

For patients with diabetes mellitus type l;v}\hJo are evaluating the planning
of their diet based exclusively on the caemic index of foods, health
professionals should inform them abcgg’ the lack of conclusive evidence

regarding its benefits. c’}r

Fibre

o
oS

The recommendations for fibre ifitake in patients with diabetes mellitus type
1 are similar to those of the gefiéral population, that is, a diet containing 25
to 30 g fibre/day, with specia:l\gmphasis on soluble fibre intake (7 to 13 g) is
recommended. @)

-9
Proteins in patients with nephropathy@
&

In patients with diabeti@\nephropathy a protein intake of less than 0.8 g/kg/day

A is reccommended.  ~
O
In patients with ;@nced diabetic nephropathy (chronic renal failure in stages
A ypoalbuminemia should be monitored by modifying the

3-5), a possib \&
protein and calgfTic intake to prevent malnutrition.
£

Diet for the prevention a{t\@\%reatment of cardiovascular disease

S
Nutritiomgl interventions should be implemented to improve metabolic control

B and thetipid profile in the prevention and treatment of cardiovascular disease
in pataents with diabetes mellitus type 1.
Cn
r3
Advisable (géding plan for patients with diabetes mellitus type 1
Q
Q)Q) The feeding plan ought to be adjusted depending on the age, insulin dosage,
VQ physicalactivity, weightand personal situation (pregnancy,hypercholesterolemia,
qgo etc.) of the patient and his/her ability to understand.
<
AN
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Exercising

Benefits of exercise in people with diabetes mellitus type1 .O
xo
()

A In patients with diabetes mellitus type 1, it is recommended tqé%'actice physical
exercise, especially for its positive effect on the lipid profile and.biood pressure.
In children and adolescents with diabetes mellitus type 1.,\@}”16 recommendation
A of physical exercise should be more emphasized as there -i§-some evidence about
benefits on metabolic control. .(\b
v
%
§
Type, intensity and duration of physical exercis&?h people with diabetes
mellitus type 1 S
O
A People with type 1 diabetes should be en@qﬁraged to perform regular physical
NS

exercise. O

7))
People with diabetes mellitus type 1 s ﬁgl do moderate physical exercise at least
A for 135 minutes a week, without bei% more than two consecutive days without

doing any physical exercise. O

Rl

People with diabetes mellitus ty;@'ls and their families should be informed that they
v could participate in all forms o exercise, provided they know how to make the
appropriate adjustments to thsf(ﬁ)od intake and the insulin.

T~

People with diabetes melli@ type 1 who wish to participate in less common and/
v or specific extreme sportsshould be trained on this matter, and it is recommendable
that they do not do it al@.

People with diabetes\G‘:%)ellitus type 1 and their families should be encouraged to
/ monitor blood glu levels before and after exercise to learn about the glycaemic
response to diffetent exercise conditions, and make the necessary adjustments
before, during \Q\Qafter exercising.

Ny

o
People with diabetes mellitus type 1 and their families should be informed of the
v risk of late éipoglycaemia in situations of intense and/or prolonged exercise, to take
the necessary precautions.

Peopls}é?ith diabetes mellitus type 1 and their families should be informed that no
! exergge is contraindicated if there are high levels of blood glucose and/or ketones
in¢the’blood or urine.

@ung people and adults with diabetes mellitus type 1, who want to practice intense
\quhysical exercise, should ask their doctor in advance to rule out microvascular
¢ |complications that may contraindicate it.
O~
U
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Glycaemic Control

Glycosylated haemoglobin

Target figures of glycosylated haemoglobin

It is recommended to inform people with diabetes mellitus typefand their families
of the benefits of a long-term metabolic control with HbA  levéls lower than 7% (46
mmol/mol) without disabling hypoglycaemia, therefore, all'€are should be designed
to achieve these objectives b

| The aims of the treatment should be individualized %‘H agreed with the patient,

taking into account the different risks and benefits. . <
X

The aims should be less demanding in people with a’@story of severe hypoglycaemia,

v non-recognition of hypoglycaemias, patients W limited life expectancy, young

children and patients with concomitant dlseaseq) :

U

Criteria for the standardization and reporting é"glycosylated haemoglobin analyti-

cal results
R

ol
It is recommended to issue the Hb:@o results in two types of units simultaneously

D on all laboratory reports: NGSP/DECT % Units (with a decimal) and IFCC (mmol/
mol) (without decimals).

Cn
R4

5
Continuous Glucose Monitori(r\@ Systems

Although continuous iﬁgose monitoring can be a tool to improve or maintain
metabolic control incpatients motivated and trained in intensive care, if used
continuously, it is@t recommended for universal use in people with diabetes
mellitus type 1.

Q
%
S
Inpatient or outpatient clinical management of patients with diabetes
mellitus type 1 atdiagnosis
(o)

At the @ne of diagnosis of diabetes mellitus type 1, assistance and outpatient
educQg%n can be provided, depending on the clinical needs, circumstances and
A hes of the patient and the patient’s home proximity to the health centre, provided

are no acute complications and that an adequate health infrastructure to ensure
quahty of care can be made available.

cf“
S
&
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Preparations of insulin in the treatment of patients with diabetes mel@s
S
type 1 éb
Q

Fast acting analogues vs. human insulin. Adults, children and adolescerts.

9
In people with diabetes mellitus type 1, the widespread use of fa \cting insulin
analogues cannot be recommended, since they have effectivenes@nilar to human
insulin and there is no evidence to ensure their safety in the longkrm.

However, as they provide greater flexibility in their administrafion, they do increase
patient satisfaction, which may improve treatment a ictence. It is therefore
advisable to make an individualized assessment of the tr ent.
T
Fast acting analogues vs. human insulin. Pregnant WO\I@%’FI.
o

L/
In pregnant women with diabetes mellitus type 1~,@is recommended to use human

A insulin as it has been demonstrated to be morﬁﬁfective and safer in comparison
with analogues. (g"

NS
Glargine vs. retarded human insulin (NPH)é{@ﬁ?llts

a

S
The use of glargine versus NPH in adui{s can be recommended, although the lack of

B data on long-term safety should be @ted.

~
As for the safety of glargine at pge«&ent, it is recommended not to entrust regulatory

I action or a change in the treatméft of patients using insulin glargine until the results
of the evaluation of the Co Ih\g[tee for Medicinal Products for Human Use (CHMP)
of the EMEA are publishedO

N

<
Glargine vs. retarded huma@sulin (NPH). Children
Q

The widespread u@) of glargine in children over 6 years with diabetes mellitus type
1 is not recomniénded, since no benefit has been demonstrated with respect to the
use of NPH. It'is therefore recommended to individualize the treatment based on the
preferences @?fd circumstances of each patient.

The use 0@1@ treatment with glargine in children with diabetes mellitus type 1 aged
v 6 years @ less is not recommended, since there is no evidence to compare glargine
Vs. Ng;H in this age group and there is already a safe and effective therapy.

Q)A

Glargine ‘é\\ retarded human insulin (NPH). Pregnant women
)

C;Q For the time being and while waiting for new evidence on the safety of glargine,

" |the use of NPH as basal insulin during pregnancy is recommended. Individually, its
§ use could be considered in cases of significant worsening of metabolic control with
NPH or if hypoglycaemias take place.
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Detemir vs. retarded human insulin (NPH). Adults . \(\05

>
The use of detemir versus NPH can be recommended for adults withéaiabetes
A mellitus type 1, although the lack of data on long-term safety of this i%ﬁin should

be noted. 6"\
Q9
QO
Detemir vs. retarded human insulin (NPH). Children and adoles@nts
-9
The widespread use of detemir in children with diabete “Hellitus type 1 cannot
A be recommended, although this therapy should be co@ered for children with
nocturnal hypoglycaemia or threat thereof. n(O
&
Glargine vs. detemir. Adults t<>z)
S

N

Both insulin detemir and glargine have similar e@cts on adults with diabetes mellitus
type 1 regarding metabolic control and hyp.(é'ycaemia, being insulin glargine that
which can provide a higher quality of lifeafbr patients than detemir insulin, as in
some cases it has to be administered twi,g@ day.

>
Indications on continuous subcutar]g\&us insulin infusion pump (CSII or
insulin pump) C>\

The treatment with continuous sitbcutaneous insulin infusion pump is not a universal
option for all patients with d,'@betes mellitus type 1, as candidates for this treatment
I must have a high level of digbetes education as well as have the support of an expert
medical team in this typbgf therapy. Therefore, to achieve greater profitability of
the treatment, a proper, election of suitable patients, should take place considering
metabolic control, tl@msk of acute complications and a higher cost.

The use of insulin ,§mps in patients with poor glycaemic control or with disabling
A hypoglycaemias Who have exhausted other conventional treatments (multiple doses
of insulin therapy) and are able to achieve good adherence, is recommended.

The HbA l@gi is not the only criterion to consider when recommending the CSII
therapy in pfegnancy. This treatment option should be considered, when the HbA
/ target below 7% is not achieved, having previously optimized the other aspects,
such asf?htegrating data from metabolic control, presence of difficult to manage
hypoglycaemia, the quality of life of patients and the availability of the resource in
thgj%)rkplace .

N4
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Insulin administration methods in patients with diabetes mellitus typgof
N

The use of pre-filled pens is recommended because they can encourage a@erence
A to the treatment, but the patient will be the one who ultimately decides é&the way

to administer insulin. O
&
<
Insulin administration techniques Y
)
Administration site conditions: injection site ,\\\
In patients with diabetes mellitus type 1, the fast insulinq«%ection in the abdomen
B is recommended, to favour rapid absorption, especiall&’ﬁg cases of hyperglycaemic
decompensation. L
é}<
o RS
Rotation of injection sites (5}
A Rotation of insulin injection sites is recommeniled to prevent lipodystrophy.

Changing the insulin injection site is rec@}mended, if the current zone presents
lipodystrophy symptoms, inflammation }&@iema or infection.

v A rotation scheme of injection sites Sh,;'.;l(ld be taught to patients.

e 1 . . U .
I Dividing the injection area into quadants and change the quadrant clockwise on a
weekly basis is recommended. <3

f The injections in each quadrané;ajre to be spaced at least 1 cm in order to avoid
repetition of tissue trauma. QQ\

g

The healthcare professiona@hould check in every visit that the rotation scheme is
being followed and offer advice when needed.

NI

Injection techniques (inject@goangle and skin fold)
@)

N
It is important to gonsider the preferences of patients with diabetes mellitus type 1
v when assessing the most appropriate injection technique, as this aspect can improve
the adherence®o the treatment.

(4]
C The skin f(t@)must be made by grasping the thumb and forefinger in a clamp.

N
In thin p&éple, when the injection is carried out on limbs or abdomen with 4 mm
needles.it is advised not to use skin fold injecting perpendicularly in order to prevent

B pote%@?al intramuscular injections. If the needles are longer, it is advisable to inject
with skin fold and at a 45° angle.
hin people, the needle injections of 6 mm have to be carried out properly with
B .
@skin fold and at an angle of 45°.
B q? Adult patients with diabetes mellitus type 1 using 8 mm needles or larger, have to

<" [raise a skin fold or apply a 45° angle of inclination to avoid intramuscular injections.
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e
In children and adolescents who use 6 mm needles, the injection has to be ap@a at

A an angle of 45° and skin fold. SO
In children and adolescents who use 4 mm needles, the injection has to Uapplied
B at an angle of 90°, without skin fold. For some really thin people, theydnay require
skin fold. ~

\

If children or adolescents only have 8 mm needles available (as in Q‘)% case of those
using syringes), the injection is to be applied with skin fold and an inclination

of 45°. (%)
P
6’\\
Reusing needles (§

It is recommended to change the needle at least evergg) or 4 uses, unless the user's

skill allows using it on more occasions without an&@in.
N

N
Injection through the clothes Q
@
Although not considered a best practice ~l®§)cause it does not allow the correct
A elevation of the skin fold nor to Visualize(é’e injection site, the injection of insulin
through a layer of fabric layer is not ruletd out in specific situations.
N
. &
Needle Size S
N
A In adults with diabetes mellitus type 1,4, 5 and 6 mm needles can be used even by
obese people and generally regtire no skin fold, in particular the 4mm needles.
There is no medical reasm&o recommend needles larger than 8 mm. The initial
B o .
therapy must begin with §cdles that are as short as possible.
Children and adolesceryg\\é with diabetes mellitus type 1 have to use 4, 5 or 6 mm
A needles. Thin peopl@r who are injected in a limb, must increase the skin fold,
especially when u needles larger than 4 mm.
B There is no med@{a% reason to recommend larger than 6 mm needles in children and
adolescents with diabetes mellitus type 1.
A Children witg)normal weight using 8 mm needles should inject in the skin fold and
at a 45° apgle.
4
N
Indications %t’?he treatment with metformin added to insulin in
adolescents with diabetes mellitus type 1
&
’ \QCDThe widespread use of metformin associated with the insulin treatment in adolescent
v ¢, |patients cannot be recommended, although its use may improve glycaemic control
\(‘{U in some patients.
AN
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Pancreas and islet cell transplants . \(\05
S
SO

O
Simultaneous pancreas and kidney transplantation should be offered to pg&nts with
B diabetes mellitus type 1, who are young (under 45), well informed and, motivated,
with end-stage renal disease (ESRD) and without cardiovascular risk;fiactors.

S
The only criteria for single pancreatic transplantation are: {)

Q
B e Persistent failure in the insulin treatment on glycaemic @’(ﬁtrol and to prevent
further complications. X

* Emotional and clinical incapacitating problems ane;treatment with insulin.

At present, islet transplantation is only recommended ia§he context of controlled

¢ trials. Q
&
'0\
: : O
Management of diabetes mellitus type 1
in special situations (g?
<
N

diabetes mellitus type 1

Surgical Patient -9

N
The system of continuous iftavenous insulin infusion is the ideal method to achieve
a good metabolic contr,(@nd avoid complications such as metabolic acidosis or
hypoglycaemia in patle%ts with diabetes mellitus type 1 who are to undergo major
and minor surgery. \\Q

Hospitals should e&glre the existence of a suitable protocol for surgery in patients
| with insulin-de ent diabetes. This protocol is to ensure the maintenance of
normoglycaer@ levels through frequent glucose measurements, which allow the
adjustment ofz ]IV insulin, without risk of acute complications.
S
S
L , @
Critical Patient &

&

&L

In(;g%case of critical patients with persistent hyperglycaemia, the treatment should
start with a threshold which is not more than 180 mg/dl (10 mmol/l). Once the
%‘eatment has started, glycaemic goals must be set in a range between 140-180 mg/
dl (7.8 to 10 mmol/l) for most of the critically ill patients.

NSl is necessary to establish a safe and effective protocol in order to achieve the
> adequate glycaemic range without an increase in severe hypoglycaemic episodes.
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Stable patient .(@5
b

| All patients with diabetes admitted to a healthcare centre must have this ai:él]gnosis
clearly identified in their medical history. S

| All patients with diabetes should have blood glucose monitoring and thi&information
should be available to the healthcare team. (y}'

Monitoring of any non-diabetic patient who is administered a tre@gent with a high
risk of hyperglycaemia, including high-doses of glucocorticoidsaa';itiation of enteral
or parenteral nutrition or other measures such as octreotide ogjmmunosuppressive,
must be initiated. RN

f If hyperglycaemia is identified and persistent, treatmentq@ needed. These patients
should be treated with the same glycaemic targets for pfe,lﬁknts with known diabetes.

/ A hypoglycaemia treatment plan should be set out@? each patient. Episodes of
hypoglycaemia in the hospital must be registered. .@

I All patients admitted to hospital should have a de@Jmination of HbA . if there is no
data available of the 2-3 months prior to admission.

I Patients with hyperglycaemia in the hospital.\g%hout aprevious diagnosis of diabetes
should have a protocol for diagnosis and Ir,@'litoring of care at discharge.

<o
Q
Preventive and treatment measures i %e case of outpatient acute
intercurrent diseases in patients wi@ﬁiiabetes mellitus type 1
Q
People with diabetes mellitus-tgpe 1 and/or their families or caregivers should be
informed that intercurrent dis&ases could cause hyperglycaemia. In addition, these

can lead to ketosis and hypoglycaemia, the latter being more frequent in children
under 6 years. kS

All people with diabeg mellitus type 1 and/or their families or caregivers must
be educated about thémanagement in case of intercurrent disease and should have
at hand fast acting ipsulin, glucose test strips, blood glucose meters, lancets, strips
D and meters for thédneasurement of ketones in the blood or urine, refreshments/fruit
juice/lemonade @t other drinks alike, know how to use glucagon, a thermometer,
paracetamol or~ibuprofen, emergency guides, diabetes manuals and a doctor’s or
hospital’s c{@%act telephone number.

N
D The adn%ﬂ:istration of insulin must never be omitted, even if the patient cannot eat.
L

Bloo @lucose and ketones in urine (ketonuria) or blood (ketonemia) must be
mg)rﬁ%pred frequently.
ND

o

D é?yy illness must be treated immediately.

\QfAdditional oral fluid intake should be encouraged, especially if blood glucose is
,© |high or there are ketones.
(%
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Additional boluses of fast acting insulin should be provided in an amount e@? to
D 10-20% or more of the total daily dose, every 2-4 hours when the blood ggyose is
high or there are ketones.

a

Patients/caregivers must seek immediate medical help if, after extra insg\gl boluses,
D blood glucose stays high, ketones persist, the patient suffers from naus{z}\or vomiting,
or abdominal pain appears. . Q)Q

In young children, small doses of subcutaneous glucagon may §\used to prevent
or treat hypoglycaemia. For severe hypoglycaemia, intramugcular glucagon is

B recommended. Treatment with intravenous glucose should bexcﬁerformed within the
hospital. >':\\'
\
N
v
Psychological disorders in patients with diabetes.gfellitus type 1
~N
o
Affective and anxiety disorders §>
Professionals involved in the care of patients witlf diabetes mellitus type 1 should be
B alert to the possible emergence of depressiv&nd/or anxious symptoms, especially

N
when the person states having problems w,'rjlj' self-care.

Health professionals should have t <nuecessary skills for the detection and
! management of non-severe forms of %ychological disorders and be familiar with
counselling techniques as well as theWse of psychotropic drugs.

! Moderate to severe cases should pé‘geferred to mental health specialists.
'

. . -9
Prevalence of eating disorders »‘@
(%

~>
The professional team mefbers involved in the care of patients with diabetes
mellitus type 1 should be é‘;rt to the possible occurrence of cases of bulimia nervosa,

C anorexia nervosa and ling of insulin, especially in patients who express concern
about their weight Q@bdy image, have a low body mass index or poor glycaemic
control. L

Given the risk of Q‘c’reased morbidity and mortality associated with poor metabolic
control in pe with eating disorders, in case of suspicion it is recommended to
carry out theé]e evant diagnostic tasks and contact the department of psychiatry in
order to caf@ out timely therapy.

Informatia; on healthy lifestyles and particularly on diet for patients with diabetes
B mellitu{%fpe 1, especially during the teenage years, should be provided by qualified
healtly professionals.

<Oﬁ

Decompée)é\sation risks of diabetes mellitus type 1 during adolescence

Q
Adhqumce to treatment
AN

S
-~ Adherence to treatment is a key factor when managing diabetes, therefore, it is
C important to work on this issue with the adolescent patient together with his family,

and analyse the barriers to an adequate adherence (anxiety, depression, eating
disorders and behavioural problems).
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i

The professionals in charge of children and adolescents with diabetes mellitu;s.\ el
should be aware that depressive and/or anxiety disorders might develop, pﬁulaﬂy

when there are difficulties in controlling the disease or if the disease is long lasting.

=%
In children and adolescents with persistent poor glycaemic control,(he level of
anxiety and depression should be assessed. c"}'

&
Children and adolescents suspected to suffer from depressive os“q\nxiety disorders
should be referred to mental health professionals. 0)0)

Given the high prevalence of eating disorders in adolescents %i?h diabetes, especially
among women, it is advised to be alert regarding the [ﬁnce of symptoms that
may indicate an eating disorder or handling insulin disqyder. In case of suspicion,
the department of psychiatry should be contacted ang&upported for diagnosis and
setting of the appropriate therapy. N

fo 2\
\"4
It is recommended to address the intake of alcoh&), tobacco and other drugs with
adolescents with diabetes mellitus type 1 to id its consumption and provide
adequate strategies to prevent episodes of hypgglycaemia.
-0

N

AN
>

Pregnancy planning Q&

NS

As all patients diagnosed with diab&@‘és mellitus type 1, adolescents and women
of childbearing age should particigate in diabetes education programs in order to
facilitate the control of their disege’e and promote self-care. These programs should
include specific notions on the ifmportance of control before conception and general
recommendations for pregna\ﬁey (vitamin supplements, suppression of teratogenic
drugs, etc.). It is convenientdb remind of these during consultation visits to ensure a
pregnancy in optimal cgl@i\tions.

N
In women planning tq%’ecome pregnant, it is considered relevant to carry out a
preconceptional consgitation to establish control objectives, set out the appropriate
treatment (folic acyi, iodine, etc.), review the possible complications and give

“green light” forﬁ[%gnancy.
7

$

Complications of {a\t&betes mellitus type 1 during pregnancy

2N

It is ad@%able to plan the pregnancy in women with diabetes mellitus type 1 until

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1

B an ad@@uate glycaemic control is achieved and carry out the evaluation of possible
re}inépathy and nephropathy before and during pregnancy.
v . . . .

recommended to inform the couple’s mutual impact between diabetes mellitus

D cﬁpe 1 and pregnancy, making explicit reference to the possible complications that

~Qican arise and the methods to prevent them.
@
<
AN
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Metabolic control during pregnancy . \(\05
O

{0}

In pregnant women with diabetes mellitus type 1 individual targets hav&) be set
out regarding self-monitoring of blood glucose, taking into accounb e risk of

hypoglycaemia. A

O
They must try to maintain HbA _levels below 6.2% if these can be@chieved safely.

These women should be informed that any decrease in the HbA yv'els below 6.2%
reduces the risk of congenital malformations and they should lso be recommended
not to exceed 6.9% levels. v\\,\

Pregnancy should be discouraged for women with diabe ‘mellitus type 1 whose
HbA levels are above 8% temporarily until an optimal metabolic control is
achieved. %

When is pregnancy discouraged: 62)
S

o HbA1C levels over 8%. @0

* Severe nephropathy (plasma creatinige > 2 mg/dl or proteinuria > 3 g/24
hours and/or difficult to control hyc') ension).

* Ischemic heart disease. {Z}
* Severe proliferative retinopathy;“with poor visual prognosis.

e Severe autonomic neuropath]éb

N

\

It is necessary to provide inform N to the future pregnant woman and her partner
on the need, first, to assess the Situation of maternal diabetes to detect possible
contraindications of gestation@ld, secondly, to express the convenience of active
participation of both in ordex {6 achieve the preconception objectives.

U

HbA,  monthly or bi—n.lg?hly measures should be provided to women planning

pregnancy. ("5,

Women who are p > K)ing to get pregnant and require intensification of insulin
therapy should be-informed of the need to increase the frequency to self-analyse
blood glucose 1 %s including controls in fasting both in pre- and post-prandrial
situations. If géCessary, treatment with a continuous insulin infusion pump will be
offered. @

O
Test stripsSfor self-assessment of ketonuria or ketonemia if they are suffering
hypergly/cf?emia or feeling bad, should be provided.

The cmge offered to the patient with diabetes mellitus type 1 before planning
preghancy, its monitoring and delivery should take place in a hospital provided with
St&fi specialised in these issues (nurse educator, endocrinologist, obstetrician, and

ﬁonatologist) .

2
'buring pregnancy, the frequency of visits, both to the endocrinologist and
obstetrician, should be at least on a monthly basis.

As a monthly monitoring of HbA levels is recommended, it would be advisable to
perform it on a capillary sample and not a venous one.

An increase in the use of test strips for blood glucose, ketonuria and/or ketonemia
should be considered.

40

SNS CLINICAL PRACTICE GUIDELINES




e
v Glycaemic control optimization protocols should exist. \\'Q

. o . . Y
A treatment protocol in childbirth with general guidelines on the fizeds of
\ carbohydrate and insulin intake, which must be known to the staff involveg, as well
as a protocol of newborn care is recommended.

.

9
S
Contraception and diabetes mellitus type 1 §\

)

In women with diabetes mellitus type 1, it is recommended ,téige the copper IUD as
D the safest contraception method. The use of IUD that releagss levonorgestrel should
not be ruled out, since it has not been observed to affect (@ metabolism of glucose.

Q
Clinical management of diabetes mellitus type 1&0 patients with special
needs R

O

Immigrant population. General recommendatiqr@
NN

If the patient with diabetes mellitus type 1 A&% difficulty understanding the language,
J the use of machine translation systed)s (telephone or audiovisual methods of
open and closed questions) or direct(#anslation during the consultation visit are
recommended. -9

/ It is also advisable to use mmpi;@phlcs to facilitate understanding of the disease

and the guidelines to be followed:
——

<

RS
N

Recommendations for Muslim pg%nts during Ramadan

;\O
2

LY
4

/ Inform the health c@ team about the concept of Ramadan and the risks posed by
fasting. 00

N

v Plan the proce@h time for the celebration of Ramadan.

Before Ramadan

! Identify ML@%’I‘H patients with diabetes mellitus type 1.
O

N - . . . . .
Carry ouf clinical interview with these patients to know their desire to fulfil the
precep&%f Ramadan.

Info upatients about the possibility of not celebrating Ramadan due to having a
chignic disease and the risks involved.

Q

&
&
X
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A'

Evaluate the existence of major criteria to strongly discourage compha@e of
Ramadan: Q)
e}

e Diabetes with poor metabolic control. §

e Chronic complications of advanced diabetes: renal failure, s§¢hemic heart
disease with unstable angor, advanced peripheral macroang@)athy.

e Frequent hypoglycaemia, severe or without adrenergic cl@c

e Diabetic ketoacidosis in the months prior to Ramadan. (00

*  Gestation. \{0

e Physical activity during the day.

b\
e Elderly with dependence on others. m,Q

making the corresponding therapeutic changes beforeahd during Ramadan regarding

QO

N

In the event that these criteria are not met and the patggwlshes to fulfil the precepts,
d

diet and exercise is deemed appropriate:

*  Optimize glycaemic and metabolic conféfdl 1-2 months before.

e Specific diabetes education (symptoqgé of hyper-and hypoglycaemia, meal
and physical activity planning, dru@dmlmstratlon and attitude in case com-
plications arise). PR

>
During Ramadan @Q
2N

Individualized care plan. \r\{o

Ny

>
Frequent blood glucose detﬁminations.

Avoid foods, which are.r;@ in rapid absorption carbohydrates and fats.
W

N

Eat more food s comy ed of complex carbohydrates.

Fruits, vegetables Aﬁ yogurt can be included in the diet.

<
Practicing suh&@ immediately before sunrise and not in the early morning.

Drink unswe_:Qg,B';led fluids to quench thirst.

—©
Reduce frcl.&@ foods.

Carry gg?regular physical activity, avoiding excessive exercise

Breag)fasting if blood glucose is less than 60 or higher than 300 mg/dl.
L

|/0O|0|O|O|lO |0 |0O|UC

ND
Q&sure adequate fluid intake.

>
%

Adapt drug treatment with insulin: as a general rule, a basal bolus therapy which
eliminates the bolus of meals not taken, is recommended.

p

-

%,

42
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Patients with visual impairment

S
N
pd

X

Provide educational materials in audio, Braille or large print edited forg .
‘\'

Facilitate attendance to educational sessions performing them in locag}sns accessible
by public transport. -9

o
Advertise informative talks with brief advertisements in audio @nat.

3 ; . . ; R
If slides are used to transmit key information at educatlonal,.g’hats, these should also
contain a simple verbal description of the contents of eachéhde.

Provide information on self-control tools and techniqu§ for people with visual
impairment, including: Q
N
e “Talking blood glucose monitoring kits”.fhat guide the patient through
voice message on the steps for testing andi€ommunicate the results orally.

*  Glucometers with a large screen and eagﬁy recognizable numbers.
*  Glucometers with backlit display. . \()Q)
* Techniques for tactile inspection e feet.

a

\

14
Insulin injectors: Q

N

or slow insulin. \\Q

without seeing the wiieel.

* Provide patients with injectoébwhich contain different touch buttons for fast

e Insulin injectors emit sofné sort of sound when going from dose to dose in
order to facilitate the peffent’s autonomy, and thus the dose can be calculated

@)
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Acute complications

Hypoglycaemia

9
Symptoms of suspicion X
2
S
Hypoglycaemia will be suspected in the presence of one or mofe of the following
symptoms: {0
X
>
Symptoms of hypoglycaeniia
%]
Autonomic/adrenergic/neurogenic Neurol: kical/neuroglycopenic
e Sweating * Anxiety Psychiatric§ Neurological
* Paleness » Hunger symptoms:) symptoms:
* Trembling * Nausea . Qé%’usion e Dizziness and
e Tachycardia * Weakness . (é{tered behav- weakness
D e Tingle Q\iour e Headache
(} Aggressiveness e Altered, double or
) C‘S) * Slurred speech blurred vision
(>\  Lapses of * Aphasia
%) consciousness e Dysarthria
N
(\\,\Q ¢ Motor deficit, un-
(@) steady gait, lack of
OQ coordination
("§ e Paresthesias
‘\\O * Seizures
JY

* Adapted from hypoglycaen@)r the Reversal Treatment of Mild, Moderate and Severe. Holders of Interdisciplinary
Clinical Manual CC15-25.

N
Itis recommended that people with diabetes type 1,especially children and young people,
J carry identiﬁcaé@n (e.g. bracelet) to facilitate the identification of acute complications
such as hypo@caemia and acting at an early stage.

“D
&

I %) . .
Criteria foré%aluatmg the severity
<

qg)oung children with diabetes mellitus type 1 always require adult assistance to
J (;Q solve hypoglycaemia. The severity of hypoglycaemia is only established depending
(" |on the symptoms.
N
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Performance measures in case of hypoglycaemia

O
S
Mild or moderate hypoglycaemia {?
S

o
*  Mild or moderate hypoglycaemia needs to be treated by oral iné:\s'tion of 10-20

g of carbohydrates, preferably in the form of tablets or solutions ofgglucose, sugar or
sucrose. These are preferred to fruit juices or glucose gels. §

Examples of options containing 15 g of carbohydrates: COO)
A N
N

.

* 15 g glucose tablets. ~

e}
* 15 g of sugar dissolved in water (3 teaspoons of (ggar or 3 sugar cubes).

* 175 ml (3/4 cup) of juice or sugary drink. (4]
N

lo N
\"4

e 15 g (1 1/2 teaspoon) of honey.

Following the oral administration of carbohydr: o3, patients or family/carers must

v wait 10-20 minutes, measure blood glucose leévels again and repeat the intake of
carbohydrates if the blood sugar level is less \@én 72 mg/dl (4.0 mmol/l).
XN
&
Q

Severe Hypoglycaemia N
F
PN

O
Severe hypoglycaemia in a cons@\;us person must be treated by oral ingestion of
10-20 g of carbohydrates, preférably in the form of glucose tablets or equivalent.
v One must wait 15 minutes, méasure blood glucose levels again and repeat the intake
of another 15 g of carbohydrates if the blood sugar level is below 72 mg/dl (4.0
mmol/I). OQ

Severe hypoglycaemiafb\-\ﬁ an unconscious person over 5 years old, if detected at
home, should be trea:éd with an injection of 1 mg of subcutaneous or intramuscular
| glucagon. If it is a@nder 5-year-old child, an injection of 1/2 mg of subcutaneous
glucagon should B¢ administered.

When intravestiis administration is possible, 10 g to 25 g of glucose (20 cc to 50 cc
of dextrose a#50%) for 1 to 3 minutes should be given.

/ Caregiveﬁs\or support people for patients at risk of severe hypoglycaemia should be
trained;ﬁ? the administration of glucagon injections.

To p)%vent hypoglycaemia, once the episode has passed, the person must eat the
/ ndfinal food, which corresponds to that time of day. If the following meal is more
n an hour later, a snack that contains 15 g of carbohydrate and a protein source
Jis to be taken.

Z
<7
Y
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Chronic complications

S
F
S

Cardiovascular risk in patients with diabetes mellitus type 1 o
S

46

P
Q)\J
Individual assessment of cardiovascular risk of patients with diat@‘es mellitus type
/ 1 based on the presence or absence of risk factors such as agg sex, duration of
v . : .
disease, glycosylated haemoglobin levels, blood pressure, tol{gcco consumption or
LDL cholesterol levels is recommended. RN
O
B Clinical prediction rules for arterial risk are not recomftiended because they may
underestimate cardiovascular risk in adults with type\ iabetes.
N
The evaluation of arterial risk factors should be n?jx: at least annually and include:
. Age Cg
¢ Time evolution of the disease . \Q@
XN
e Family history of vascular disease(g)
/ *  Smoking habits Q\
v * Albumin excretion ratio (}
Lo Q0
* Blood glucose monitoring Q\
N
e Blood pressure @)
e Complete lipid profile (ficluding HDL-cholesterol, LDL-cholesterol and tri-
glycerides) $
e Abdominal adiposi@.
/ Adults with a rate of ele,@ed albumin excretion (microalbuminuria) or two or more
v C
features of the metal?(@ syndrome should be managed as high-risk category.
~
Adults with diabet ellitus type 1 who are not in the high-risk category but have
J some arterial risk&actor (are over 35 years, a family history of premature coronary
disease, high-risi ethnicity, or lipemia or blood pressure severe alterations) should
be managed g;:\a moderately high risk group.
5
-$
9
N
Jo3
$
2
&
&
Qo
\Q
AN
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Diabetic

Preventive medical treatment of diabetic retinopathy

retinopathy ;é@).
3
S

It is important to inform people with diabetes mellitus type 1 anq\‘tgeir families

A that the control of long-term blood glucose levels with HbA equa&)@r lower to 7%
decreases the incidence and progression of diabetic retinopathy. Q\
D
S
. . ) . . X%
Screening techniques for diabetic retinopathy ,\\\
o
Digital photography of the retina obtained by a non—m’&iriatic camera should be
B implemented in retinopathy screening programs for ad@’s and children with diabetes
mellitus type 1. N
B Should there not be a camera, screening will bexcarried out by ophthalmoscopy

(with or without mydriasis), which will be evalifted by an ophthalmologist.

The use of digital photography of the retin@,gbtained by a non-mydriatic camera
electronically facilitates the performance (iyﬁ'screening for both the patient and the
health worker. AN

~
Although digital photographs of the(#tina can detect most clinically significant
alterations, digital photographs of-{He retina should not replace the full initial
examination of the retina with m " asis.

9

Start time and frequency of screeQﬁg for diabetic retinopathy

o

In people with diabetes @?ellitus type 1, it is recommended to start screening for
B ; . . .

retinopathy from pube(r& or after they turn 5 from the diagnosis of diabetes.

b
N

B If retinopathy is det&eted, it is considered advisable to carry out an assessment of the

evolution of the réfinopathy once a year.

Qs

B In the case 0§0t detecting the retinopathy during the basal examination of the

retina, scre(\ g is recommended every two or three years.

2l
&
Jo3
$
2
&
&
QO
<
AN
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Diabetic nephropathy §
Criteria for referral of patients with diabetic nephropathy to nephrology s@aallzed

care units
»@

It is recommended to refer patients with diabetes mellitus type 1 wjt@cét least one of
the following criteria to units specialized in nephrology: Q

1. With glomerular filtration rate (GFR)> 45 ml/min/1,73m? of bo@y surface area:
1.1. Albuminuria increased or albuminuria/creatinine ratio »@O mg/g.
1.2. Uncorrected anaemia (Hb <11g/dl) despite iron treat(gl?nt.
1.3. HTA refractory to treatment (3 drugs). QQ)
N
2. With 30-45ml/min/ GFR, 1,73 m? body surface ar%?

N
2.1. Individual assessment, taking into accoun age and rate of progression of
/ renal failure, only if it meets the above criteria of proteinuria, anaemia and refractory

hypertension. O
&
3. With glomerular filtration rate <30 ml/ax@l ,73 m? of body surface area:
3.1.1In all cases.
3
Preferred referral criteria Q\

N
4. Fast increase in serum creatinin(eocz‘é 1 mg/dl in a month.

5. Hematuria associated to pro@nuria once urologic diseases through renal ultrasound

have been discarded. @)
Q

6. Severe hyperkalaemia ($O7 mEq/l).

S
Treatment of patients Wit@iabetes mellitus type 1 and microalbuminuria
%

P\

The pharmac Ilgcal treatment of choice in hypertensive and normotensive patients
with microal inuria is an angiotensin converting enzyme (captopril, lisinopril,
ramipril, epatapril and perindopril) inhibitor with a progressive increase in the
therapeuti ose to achieve the desired response.

Durln%&gnancy and in the case of having bilateral stenosis of the renal artery an
ang sin converting enzyme inhibitor drug treatment is contraindicated.

; |D@ébing the treatment with an angiotensin converting enzyme inhibitor, the levels of
atinine and potassium should be monitored.

g
U

& In case of contraindications or intolerance to angiotensin converting enzyme inhibitors,
{\' an angiotensin II receptor antagonist treatment is recommended.

The aims of the treatment are to control blood pressure and reduce urinary albumin
excretion. In normotensive patients, these will be given the maximum tolerated dose.
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Method and frequency of screening for diabetic nephropathy . \QOJ.

@

(8]
Measuring the albumin/creatinine ratio in a sample of first momin§1rine is
recommended as a method for the detection and monitoring of diabetic @)hropathy.

O
5 years after diabetes mellitus type 1 has been diagnosed, an @ual screening
nephropathy is recommended. §

)

&
- - .\
Diabetic foot b\
Methods for screening ‘§

Q.

<
It is recommended that patients with diabetes mellitus 1 are included in structured
A |programs of screening, risk stratification, and prevertge)n and treatment of the foot at
risk. S

| The diabetic foot screening in people with diabe@%gmellitus type 1 should start after 5

v . .
years of disease progression from puberty. \\S.)

O
It should include a diabetes education m@ule on foot care in line with the risk

assessment.
N

The diabetic foot screening should inelg‘.&: a thorough annual examination of the feet
to identify risk factors, predict ulcers:§d amputations, inspect the foot and soft tissues,
assess footwear, carry out a muscwloskeletal exploration, assess peripheral arterial
disease symptoms by evaluatio $GF foot pulses, supplemented by the determination
of ankle-arm index, in somQ\ ses, and loss of sensitivity tests assessed using
monofilament or alternatively@uning fork.

N
o -O : . .
Three monitoring levels @recommended depending on the patient’s risk factors:

S N
Risk §

(Classification)’ Features Inspection Frequency

Preserved sensitivity, palpable

Annual
pulses

4]
. <
Low risk @
O
N

Neuropathy, absence of pulses Every 3-6 months

Increased 0‘f< . .. . .
égs and other risk factors (monitoring visits)

U

AQ])( Neuropathy or absent pulses

Higlmis together to deformity or skin Every 1-3 months
O)Q changes or previous ulcer

2 Individualized
Ulcerated foot treatment, possible

G
*Q(D referral
>

Since diabetes is the most common cause of non-traumatic amputation of lower
extremities, it is desirable to standardize the process of education and prevention,
diagnosis and treatment of diabetic foot, in a multidisciplinary way with the aim of
reducing the number of amputations and comorbidity involved.
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Erectile dysfunction in people with diabetes mellitus type 1

Treatment of erectile dysfunction

O
N
X
Q
J

A The treatment with phosphodiesterase inhibitors is recommended as fir§? option for

erectile dysfunction in people with type 1 diabetes. c’}'
Q

A In case of contraindications or poor tolerance, intracavernosal alp@dﬂ is proposed
as a second option.

B As a third option of treatment, mechanical methods such_a&-vacuum devices and
inflatable prosthesis (in this order) may be considered. N

U

A In case of failure of the above methods, the treatment with sublingual apomorphine
can be considered. 0\\Q

A It is advisable to associate psychotherapy, in all CSQJ enabling the improvement of
results. (©)

&
Painful Diabetic Neuropathy Qg)

S
Treatment of painful diabetic neuropathy (}Q
O .

v paracetamol or aspirin is recomme for mild cases, as well as local treatments, like

As a first line, the treatment with ‘gsésws such as acetaminophen or ibuprofen or
the arch to isolate the foot. .

When these measures fail, th@se of tricyclic drugs (low to medium dose) is
recommended, taken just be@re the time of day when the symptoms are more
annoying. The patient with diabetes is to be informed about the type of therapy trial,
as it is not always successfui.

When the response to u@?ment is insufficient, drugs may be associated with different
action mechanisms, &@h as antiepileptics (gabapentin or pregabalin), opioids (such
as morphine, oxycodone, or tramadol) or duloxetine, monitoring the response and the
adverse effects. @

<
Organizing the;ﬁledlcal consultation
<

S
Transition of patients with diabetes mellitus type 1 from paediatric
services tqgﬁult services

It (g“\ recommended to carry out at least one transition consultation involving the
diatrician monitoring the treatment during childhood and the endocrinologist who
cpwill assist the patient with diabetes mellitus type 1 in the future, so that the treatment
\éb is agreed and set together with the adolescent.
AN

C
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Initial study of people newly diagnosed with diabetes mellitus type 1 \(@5
RN,

Domestic, social, educational, cultural, r@eational

Medical History

and lifestyle aspects. §
e Emotional state. O
e Rating of family, social support. ’_(y}'
A2
e Prior diabetic history. :}Q\
*  Vascular risk factors. ) (0(0
e Smoking. "\\\

Family history of diabe@g and arterial or autoim-
mune disease. T

General exploration

Q‘IZ;
Height, weight, BMI, TA. b‘z’\\

N
A HbA @)
Q
O
B Full examination (@16 retina with mydriasis.
£
B Albumin exc@on (timed microalbuminuria or albumin/
creatinine rati@).
Further tests Q\
J Lipid pr@ once the glycaemic profile is stabilized.
-0
B Anté\@O, FT4 and TSH antibodies.
O
B Transglutaminase and IgA antibodies to assess celiac
Jdisease.
\\Cs'i{egular measuring of C peptide or specific autoantibodies
D § or to confirm the diagnosis of DM1 is not advised, but its
& |use should be considered to determine the aetiology of DM
9 in doubtful cases.
Q:\\' Discarding autoimmune thyroid disease and celiac disease
B QO in the early onset of diabetes mellitus type 1 in children and
2 adolescents is discarded.
{0 In cases in which mild sustained hyperglycaemia is
Q)Q’ identified in a young person, without obesity and/or mild
D Gen&)ﬁ% Study diabetes history in two generations, in the absence of anti-
o pancreatic autoimmunity and HLA not compatible with
Q DM1, MODY 2 diabetes must be ruled out.
\ 2
D Q If hyperglycaemia is more severe and progressive, it is
(87 recommended to rule out MODY 3 diabetes.
\‘
AN
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If genetic test is negative for MODY 2 and M(@? 3

D diabetes, then the rest of MODY varieties s%é;ld be
ruled out too. Q
Updated information should be provided t&ﬁle adults,
B children and adolescents with diabetesy;ﬁ,rellitus type
(Adults)/ |Educational and 1 together with their families at the tll’é) of diagnosis,
A support material and periodically thereafter, on the exi@nce of diabetic
(Children support groups, both locally and na@]ally and how to
contact them. (Appendix 11.2) .©
X

It is recommended to design an individualized care plan, kJch should be reviewed
annually to adjust it to the desires, personal circumstances A medical findings of each
patient. The specific details of this individual plan mus\@e registered in writing and

include aspects related to: 60
S
e Diabetes education, including dietary .adviczﬁo
e Insulin therapy. @
J + Self-assessment and management of bjénd glucose (insulin dose modification,

mild and severe hypoglycaemia and a@reness of it and hyperglycaemia ketosis).
*  Assessment and management of laté%omplications, including foot exam.
*  Assessment and management of.a&rial risk factors.
e Psychosocial problems and den@ disease.
* Communication frequency wgl-? the professional team.

*  Next consultations sched ‘. , including the next annual review.

&
Q .
Strength Of: Periodicq;gfiews Children and Adults
recommendation ) young people
N

D HbA § From 3 to 4 times a year or more regularly if

there is a concern about poor glycaemic control.
poor gly
(0.4
Ir&ection of
C @ In each visit.
Gnjection sites
/ %|Measurement  of In each visit in a private The same with the
v (§° height, weight and room p exception of size in
Q calculation of BMI ) the case of adults.
ﬁ
\2)
&
&
&
\Q
N
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Monitoring and control consultations: tests and periodicity

Assessment of arterial risk factors

S
N
4
Q

N

e,
Strength of Children, adolescents O Adults
recommendation and young people ;:,\'
QO
J Blood pressure Annually. s@ "In each visit.
©
/ Complete lipid (%)
V profile Annually after the age of ]@ Annually
. O
J A'bdomlnal - S Annuall
v y
circumference .
/ S
v Smoking Annually from adb Escence. Annually
J Family history of i Cﬂo Annuall
arterial disease @ y
4\\9 Visual acuity
D Eye exam As the g\cééral population. every 2-3
Q years.
N
D Dental exam ASQ.@% general population.
N
(An annual measuring of the albumin/creatinine
J Nephropathy - ratio in a sample first thing in the morning 5 years
(,\'Q after the evolution of the disease is recommended.
(\6 The use of arterial risk tables, equations or
o) calculation programs is not recommended
(’§ because arterial risk calculation programs may
B Arterial rislé) underestimate the risk in adults with diabetes
Q mellitus type 1.
N
@Q Individual assessment is recommended depending
K on the presence or absence of risk factors.
Q If there is no retinopathy or it is mild, it is
. \QO recommended to carry out screening every 2-3
B g’gtinopathy years after puberty or after 5 years of evolution.
4
3 If there is retinopathy, assessing the evolution
g) once a year is recommended.
0 Rating autoimmune .
FQ P Every two years for the first 10 years of the disease
V@ thyroid disease and .
Q celiac disease progression and then every five years.
Q
9
QO
\Q
AN
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: S
1. Introduction N
§

Diabetes mellitus (DM) comprises a group of metabolic diseases characterizedg)y secondary
hyperglycaemia to an absolute or relative defect in insulin secretion, which is Aecompanied, to
a greater or lesser extent, by alterations in the metabolism of lipids and pregins. The chronic
hyperglycaemia is associated with long-term alterations in various organs li§eyes, kidneys, the
nervous system and the circulatory system.

-9
Diabetes mellitus type 1 (DM1) corresponds to the entity formerlyi\er\med insulin dependent
or juvenile diabetes mellitus, in which the destruction of the pancreatic cells leads to an absolute
insulin deficiency. 00}

The prevalence of DM in Spain is around 13.8% in peopj&ver 18 years. (95% CI 12.8,
14.7%). For DM1 the prevalence is between 0.2 and 0.3%, re@%senting between 10 to 15% of
all people with diabetes. The annual incidence per 100,000 i@abitants ranges from 9.5 to 16 in
people under 14 years, and 9.9 for those between 15 and 29y&ars. The incidence is low between 0
and 5 years, and the highest is in people aged 13-14 years;In the age group ranging from O to 14
years there is no difference in incidence regarding gen%gbvhile between 15 and 30 years there is
a clear predominance of males*. Although DM1 norm#ly represents only a minority of the total
number of diabetes in the population, it is the pre@minant form of the disease in younger age
groups in most developed countries’. N

g
The Spanish Interregional Council of the National Health Service (NHS) decided on June

16,2004 to address a joint strategy on Diab o for the entire NHS, and thus created “Estrategia
en Diabetes del Sistema Nacional de Salud” (Diabetes Strategy of the National Health System),
submitted and approved by the Interregi 3T Council of the NHS on 11 October 2006°.

In addition, the Quality Plan 201(8‘0r the Spanish National Health System (NHS) aims to
address the challenges facing the NHS increasing the coherence of the system, ensuring equity in
health care to all citizens, regardless-of where they live and ensuring that this care is of the high-
est quality. Its aims include the pr@ﬁlotion of the development and use of CPGs related to Health

. . . v 13 z 99 : 2
strategies, reinforcing and extending the “Guifa-Salud” Project’.

The Department of Heal of the Basque Government, an entity which belongs to the Agency
for Health Technology Asse§sment of the Basque Country-Osteba, was commissioned to develop
a CPG that would address the clinical management of diabetes mellitus type 1 in adults and chil-
dren based on the latest Qédence from scientific research. This document has been produced with-
in a collaboration fra%gwork provided in the Quality Plan for the National Health System, under
the collaboration agigement signed by the Instituto de Salud Carlos III, an autonomous body of
the Ministry of Hgalth and Social Policy and the Agency for Health Technology Assessment of
the Basque Gov&ﬁmem—OSTEBA.

2

o
&
Y
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2. Scope and Aims

S
F
S

The CPGs are a set of instructions, guidelines, statements or recommendationg@/stematically
developed which aims to help health professionals and patients make decisions @out appropriate
health care modality for specific clinical circumstances. O

Q\
Although this term has spread to different products, good quality CP re documents that

pose specific questions and organize the best available scientific evidence sg as to be used in clini-
N

cal decision making, in the form of flexible recommendations. S

This guide has been developed according to the following princ@es:
v

* Be useful and usable for all professionals. Q
* Take into account the perspectives of individuals with %§1 and their caregivers.

¢ Indicate areas of uncertainty or controversy needing ggher investigation.

O

<
2.1. Scope &
&
This guide focuses on key issues affecting the car leeople (adults, children and pregnant wom-
en) with DM1 and addresses issues related to difgnosis, prognosis, screening, treatment, acute
and chronic complications and the clinical mof@mring of the disease.
N

O
-9
2.2. Aims of the CPG g@

Main aim: to provide guidance on.the various alternatives for the care provided to people with
DM1, establishing the most relevafit and up-to-date evidence-based recommendations. Under no
circumstances does it replace thex¢linical judgment of professionals.

Specific aims: QO

* Develop standardsiat can maximize the quality, efficiency and equity of care for people
with DM1. Q

e Help patients.g%‘ke informed decisions to facilitate self-care.
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2.3. Approach ;§°5
o

e}
This CPG is focused on supporting health care in children, adolescents and adults&¥ith DM,
assisted in primary and specialty care, both in the intra-and outpatient means w1th@ the Spanish

National Health System. \
O
O
QO
2.4. People who should read this CPG (Oo?
S

XN
This CPG is aimed at specialist care professionals within the Spanish @ional Health System in-
volved in the treatment and care of patients with DM1, such as specialists in endocrinology, pae-
diatric endocrinologists, specialized care staff and specialists treating the complications of DM1.

In addition, this guide is also aimed at patients, families ar%educatlonal groups or scientific
societies, as well as healthcare managers. QO
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3. Methodology of the guide

o
3
S

This CPG has been created following the Methodological Manual “Elaboracié@de Guias de
Practica Clinica en el Sistema Nacional de Salud” (Development of Clinical Prigtice Guidelines
in the NHS)? and the document “Descripcion de la metodologia de elaboraci@n-adaptacion-ac-
tualizacién empleada en la Practica Clinica sobre Asma en la CAPV” (Des J}ion of the devel-
opment — adaptation — update methodology used in the Clinical Practice &1 Asthma within the
Basque Autonomous Community)® which can be consulted on the webg\t?.%f the Library of CPG
of the NHS, GuiaSalud. b\

During the development process of this CPG, a mixed methodqﬁgy has been applied, using
a strategy of renovation and adaptation to the questions that are @answered in the CPG “Type 1
diabetes: diagnosis and management of type 1 diabetes in childr§§ young people and adults 2004
“ from the National Institute for Health and Clinical Excellen_%Q(NICE) published in 2004 (CPG
NICE 2004) previously selected by the AGREE instrumentSfor its highest quality. To address
those questions that are not answered in the aforemention@guide the “de novo”®® development
process has been followed. . \QQ’

For questions, regarding pregnant women with I)(Q' 1, the upgrading and adaptation process
has been made from the CPG ‘Diabetes in pregnancy~management of diabetes and its complica-
tions from preconception to the postnatal period. National Collaborating Centre for Women’s and
Children’s Health Commissioned by the N atio§ Institute for Health and Clinical Excellence

2008” by NICE (NICE CPG 2008)°. \\Q

For questions 11.1 and 11 .4, the upgr Si%g process has been carried out from the diabetes
CPG on diabetes type 2°” of the Spanish\ S.

The steps that taken during the pr%éaration of the CPG were as follows:

Q
:’\\'O

o >
3.1. Constitution oféﬁﬁe guide development team
N}

DMI specialty care profes@glals (endocrinologists, paediatric endocrinologists and diabetes

nurse educators) with provéil expertise, experienced professionals in the development of CPG and

evidence-based medicingas well as experts on scientific literature and systematic revisions have

collaborated in the devefopment of this CPG. Likewise, people with DM1 and carers have partici-
. N .

pated and contributedn various stages of the development process (defining the scope and focus

of the CPG, formukgﬁng research questions, developing and reviewing the recommendations).

All the tea%nembers groups have provided a “declaration of interests” which is included
in Appendix ¥4of this guide.
<

o
&
Y

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 59



3.2. Systematic review é\o)
Systematic reviews (SR) have been made for the development of this CPG in the follow& phases:
S
3.2.1. Formulation of clinical questions ,;9
O
QO
It has been carried out using the PICO format: P (patients), I (interventions), komparisons) and

O (outcomes or results). For proper formulation, a training workshop was pravided previously for
people involved in this process (doctors and nurses in DM 1, experts in sysfématic reviews, people

with DM1 and caregivers). b’\\'
>
3.2.2. Bibliographic Search )
S
oy
There has been a search for CPG to identify the latest and of@ghes‘[ quality and clinical studies
to identify the highest quality evidence available. @0
CPG Search: . \QQ)
NS
Search period from 1998 to March 2011. Languaéés: Spanish, English, French and German.
The following were consulted: QK

Agencies databases from collector bodies: ‘%

$

» Tripdatabase (European, American @English guides).
* NeLH (National Electronic Librar§of Health, United Kingdom).
¢ Canadian Medical Association.

(@)
e Guia Salud (Clinical Pract.i@}uidelines in the NHS).
S

Databases from developin.g\c);ﬁdies:

e NICE (National Insti@ for Health and Clinical Excellence in the UK).
e SIGN (Scottish Intq}%llegiate Guidelines Network).

« FISTERRA Ategcion Primaria en la Red

* NGC (Natio c)Guideline Clearinghouse, U.S.).

A search of m@cine databases based on evidence and general databases was also performed:
MEDLINE (Pub@d) and EMBASE (Elsevier).

Search f@isearch studies. Search period: from 2003 to March 2011 (including warnings)
for updated questions from the NICE CPG 2004. For the questions about pregnancy, which were
based on t%’NICE CPG 2008, the search term was from 2007 to 2011 (including warnings).

~Q

Z
<7
Y
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After the identification and selection of a CPG, a specific research was carried out Q@étud—
ies for each clinical question in Cochrane Library Plus and the database of the Nation&f Health
Service (NHS) Centre for Reviews and Dissemination, which in turn includes the H&database
(Health Technology Assessment) on assessment reports and the DARE base of revi of effec-
tiveness. General databases such as MEDLINE (PubMed) and EMBASE (Elseyier) were also

used. é’

The whole process was completed using a general Internet search (scienti Q)rganizations and
societies) and reverse lookup in articles from the most relevant studies to locag})ther relevant infor-
mation. X

The bibliographic search strategies are included in the document "ﬁ'ethodological material”
available on the GuiaSalud website: http://www.guiasalud.es/ecpg/i html.

v

3.2.3. Assessment of the methodological quéa\)gty

The methodological quality of the CPGs found by the AGRE%tglstrument‘0 was assessed, and the
NICE CPG 20047 was selected for having the highest scofe)Tt was considered a reference CPG
for its update/adaptation according to the methods propéded by the document “Descripcion de
la metodologia de elaboracién-adaptacién-actualizaci¢izempleada en la Practica Clinica sobre
Asma en la CAPV” (Description of the development gyadaptation — update methodology used in
the Clinical Practice on Asthma within the Basque\ Autonomous Community)°.

For those questions that were not addressqck&/ this guide, a new search on research studies
was carried out and the system proposed by S\@‘Nll for assessing the methodological quality of
the studies was used. (}

&
3.2.4. Data Extraction 5\\

: S
Performed by two independent rev@ers.
gl

O
3.2.5. Development (gS\eVidence tables
Q

The evidence tables are '\ggﬁded in the document «Methodological material» available in the
website of GuiaSalud: higp://www.guiasalud.es/ecpg/index.html.
S

S
3.2.6. Classiﬁéﬁtion of studies and grades of recommendations
Jo3

For the classiﬁcéqon of levels of evidence and grades of recommendations, the SIGN!! scale was
used for quest?@ns about effectiveness and safety of interventions or treatments and the Oxford'?
classiﬁcatioq)qor the diagnostic questions.

~Q®

Z
<7
Y
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3.3. Edition of the Guide &

P
Throughout this CPG there are recommendations based on publications of «consen@ or expert
opinion» qualified with the letter «D». Q

The symbol «V» is used to define «consensus of the development team». "@fis last grade of
recommendation is used in cases where there are no publications or when despite having studies,
evidence must be adapted due to the context of application. )

Along the document, the information provided by studies about th@ype and level of evi-
dence reflecting the possibility of bias in the literature reviewed is preséiated.

The text has undergone an external review by a multidisciplinarycgroup of professionals. The
final version of the guide has been reviewed and approved by the % elopment team.

The different scientific societies involved have been Contaé@:

e Federacion de Asociaciones de Diabéticos de Euskadi (fFederation of Diabetes Associations
of the Basque Country) belonging to the Federacidfi de Diabéticos Espafioles (Spanish
Diabetes Federation), Q

O
e Sociedad Espafiola de Diabetes (Spanish Diab%& Society),

* Sociedad Espafiola de Endocrinologia y l\%gcién (Spanish Society of Endocrinology
and Nutrition), who participated through LQ evelopment team and the external review.

This document is the «full» version of the~g(blbrlical Practice Guideline on Diabetes Mellitus
type 1. The CPG is organized by chapters tha@ovide answers to the questions at the beginning
of it. A summary of the evidence and reconfmendations is presented at the end of each chapter.
A “summarised” version of the CPG wi‘t&fﬂ’le appendixes from the «complete» version and an
educational guide aimed at young peopli d adults with DM1 is also available.

The link http://www.guiasalud.ﬁ{gcpg/index.html contains different versions of the CPG
and the methodological material, whioh presents the information in detail with the preparation of
the CPG, the search strategy for eo clinical question and the evidence tables.

The update of this guide @cheduled every five years without ruling out, if required, more
frequent updating of the elect@ie version.
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4. Definition and diagnostic criteria of (§°5
diabetes mellitus type 1 Ny

O
\v
\I
4.1. Definition of diabetes mellitus typel ;Q@Q
S
%)

-9

g

X

Key question:

*  What is diabetes mellitus type 1?

O
U

%
N
Diabetes mellitus (DM) comprises a group of metabolic dis€éses characterized by secondary
hyperglycaemia to an absolute or relative defect in insulin '%%retion, which is accompanied, to
a greater or lesser extent, by alterations in the metabolism(@f lipids and proteins, which leads to
micro- and macro-vascular impairment affecting differ}a@brgans such as eyes, kidneys, nerves,
heart and vessels. c’},\

Diabetes mellitus type 1 (DM1) corresponds tqhtg entity formerly termed insulin dependent
or juvenile diabetes mellitus, in which the destruction of the pancreatic {3 cells leads to an absolute
insulin deficiency. In the current classification, ~tl@@)Ml is divided into two subtypes: DM1 A or
autoimmune and DM1 B or idiopathic. \\Q

DM1 A or autoimmune: autoimmunegﬁsease in which there is a selective destruction of
pancreatic f3 cells mediated by T lymphogéé@s activated in people with predisposing HLA haplo-
types. After a preclinical period of Varie\ﬁle duration, during which the patient is asymptomatic,
when the mass of insulin-producing clls reaches a critical value the patient has classic symp-
toms: polyuria, polydipsia, polyphp&, weight loss and a progressive ketosis that can lead to
ketoacidosis, if not treated with ex@enous insulin.

DM1 B or idiopathic: as & c)osed to DM1 A, DM1 B includes patients with the same or
similar characteristics, withouf>auto-immunity or predisposing HLA haplotypes data. As it has
only been described recentl%gentity, little is known of its aetiology, development and prognosis.

$
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4.2. Autoantibodies in the diagnosis of diabetes melliftis
S

type 1 P
S
9
("},
Key question: -9
Yy q ~Q\
*  What do the autoantibodies provide in the diagnosis of diabetes méilitus type 1?
<
N
QO

DM type A or autoimmune is related to the destruction of [} cells &F the pancreatic Langerhans
islet, usually because of an autoimmune response against speciﬁ&-olecules of the islet: insulin,
glutamate decarboxylase, tyrosine phosphatase (IA-2), carbox @ptidase H; ICA69, etc.

The autoantibodies against these antigens can be detecte@n the serum of patients with DM,
and this has been used as an aid in the diagnosis, classiﬁcati@, and prediction of the disease'®. The
autoantibodies can be detected even during the prodrop@’stage, as in the case of DM1 type A,
during which although there are no clinical symptoms@ere is a destruction of the {3 cells'. It is
also possible to use these antibodies as markers of di@se activity, and its measurement can help
to define the nature of the diabetes, providing autoifimune markers to classify as autoimmune or
not, depending on the presence or absence of anté;b\rdies associated with the disease.

N
Q
N
The NICE CPG 20047, based on a report@rried out by consensus by Expert
the WHO®, does not recomm end regul@p measuring of the C-peptide consensus 4

nor specific autoantibodies to confirm thg diagnosis of DM1, but it does
recommend its use if this will help to d@erentiate DMI1 from DM2.

R
This same CPG’, based on\\(g) consensus guide prepared by ISPAD!S, Expert
recommends measuring specifi€immunological markers against f3 cells (ab- consensus 4

normal levels of anti-islet ceil” antibodies, anti-insulin and anti-glutamate
decarboxylase antibodies) \gaen there are doubts about the diagnosis of the
type of DM. S
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An SR of observational studies'” analyzed the clinical usefulness of the
determination of some immunological markers, such as the antiglutamate
decarboxylase 65 (GADA) antibodies, the islet cell antibodies (ICA), the
insulin antibodies (IAA), the anti-tyrosine phosphatase antibodies (anti-IA2)
and zinc antiporter (anti-ZnT8) in clinical practice, and described the utility
of autoantibodies in the classification of diabetes. The anti-islet antibodies
(ICA) are associated with a different clinical course to that of patients who
do not experience them: they are leaner, progress faster towards the need fco
insulin and have a lower secretion of the C-peptide. Moreover, the preses@e
of GADA determines a slowly progressive autoimmune diabetes in ad {3 In
the UKPDS study'® 12% of patients with DM2 had ICA or GADA at @time
of diagnosis, and 4% had both. The phenotype of patients with both Thtibod-
ies was similar to that classically described for DM1 and at diffg%—’:nt ages,
59-94% required insulin within 6 years compared to 5-14% for @se without
either ICA or GADA. Both autoantibodies (isolated or combinad) are associ-
ated with an intermediate phenotype (lower body mass, er HbA . and
lower B-cell function, compared with patients without antipodies). The posi-
tive predictive value for insulin requirement was also i);éi‘mediate.

In ketosis-prone diabetes: the isolated determin\@lon of autoantibodies
has low sensitivity, but shows good results when ©bmbined with the func-
tional determination of 3 cells. In people with @intained B function two
weeks after an episode of ketoacidosis, the al Y c‘I’lce of autoantibodies was
associated with greater functional preservati@%f [ cells in the long term.

S
SR‘§

0bse&0nal
ies

§ 24+
¢

Q9

Q\

-9
$
&
Summary of evidence o
59
SR of e CSD e . . C .
. The determinagion of autoantibodies is valid for the differential diagnosis of

observational . . 17

. DM1 with othiér types of diabetes '”
studies 2 + + Q

o
5
Recommendations?
$
Cn

o]

<,) cases.

Repular measurement of the C-peptide or specific antibodies to confirm the
gnosis of diabetes mellitus type 1 is not advisable, but its use should be
-covnsidered to determine the aetiology of autoimmune diabetes in doubtful
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4.3. Predictors of ‘spontaneous remission’

Key question:

*  What are the predictors of ‘spontaneous remission’?

In newly diagnosed DM patients, a partial reset of the 5 function, shortlyzafter diagnosis, is fre-
quent leading to a reduction in the need for exogenous insulin and impteved metabolic control.
This phenomenon is known as “spontaneous remission” (SR) or ‘h moon’. The majority of
patients still need a certain amount of insulin (even low doses) and@ery few can do completely
without it. ) QQ)

N
The clinical definition of SR varies among the authors de Qn\@ding on the dose of insulin con-
sidered necessary for the correct metabolic control (ranging bgtween 0.3 and 0.5 IU/kg/day) and
according to HbA _levels from which a metabolic control {s’tonsidered adequate '°202!.

The Guide Development Group (GDG) has agreed.tbg‘f the definition of period of “spontane-
ous remission” applicable in this CPG is that propose@\by Bonfati??, according to which an SR
period is considered that in which the need for exog n&ls insulin falls to doses lower than 0.3 TU/
kg/day for a metabolic control in HbA levels lon than 6% (36 mmol/mol) is reduced.

Different factors of individual, clinical, mesa(golic and immune character have been identi-
fied as potential inducers of SR and determin@ of its duration.

The NICE Guide 2004" evaluated th%CSi{ for diabetes in the section ‘Natural History of
Diabetes “. In this text SR is defined as theperiod in which with insulin doses lower than 0.5 IU/
kg/day, a patient has HbA  _levels below.7% (46 mmol/mol) **, or when with insulin doses lower
than 0.3 TU/kg/weight/day the patienhhas HbA  _levels below 6% (36 mmol/mol)*. The preva-
lence detected in different studies R\r\@ents a very wide range (30-80%).

&

Factors that determine z‘@)ccurrence of spontaneous remission
The NICE Guide 2004 inclades in its review two observational studies*** that (pservational
found no association bet¥een genre and the emergence of SR or its duration, studies
while a third observati@’al study® found that men with DM1 are more likely 2+
to experience partial réfnission than women (73% vs. 53%) and during a longer
period of time [me&r’lco(SD) 279 days® vs. 210 days »]

S
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With respect to the influence of the age in the onset of SR, these same \QO‘)
studies found that children with younger age at diagnosis were less likely to b;z?'
experience a phase of SR, which in turn showed that remissions were shorter. Q

S

A total of eight articles published after the NICE CPG 2004 have been

found. Most are very heterogeneous observational studies regarding the defini-
tions of SR and none of them matches the definition adopted by the develop+;

N
(@)

ment group of this CPG. Therefore, the results of two of these studies were 0k
considered adequate to answer the question posed, according to the established

criteria. &
X
QO
Summary of evi 3
ry of evidence 110}
Qs
N
Currently there is not enough evidence@ the predicting factors of
Observational | spontaneous remission according to the%riteria proposed by Bonfati
studies 2 + et al > ***- therefore the recommendations presented are based on the
consensus of the Guide Development @oup.

Recommendations

&
&
Yol

Q&

Y

N
The patient and their care@‘gers (in case they are children) should be
informed about the possiliility of entering into a spontaneous remission
or “honeymoon” stage Within months of the diagnosis of diabetes mellitus
type 1 that would infply a reduction of insulin doses. Likewise, it is
necessary to point utthat this entails no cure for the disease and that after
this period insulin&ses will have to be increased again.

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1

67



4 4. Genetic study to rule out MODY diabetes

O
\J
Key question: Cy;,\'

*  When should a genetic study be carried out to rule out MODY diabqf%%?

>
In the final classification of diabetes from the American Diabetes Association diabetes MODY
(Maturity Onset Diabetes of the Young) is included in the group «other specific types of diabetes»,
and specifically in the «genetic defects of 8 cell»*. MODY diabetes{’ considered a monogenic
disease, of autosomal dominant inheritance (presence of the mutatiofin heterozygosity), and cur-
rently at least seven different genes responsible for it have been.iﬁ@miﬁed (Table 1).

N
¥

Table 1. Classification of subtypes of MODY diabetes N

>

NS

MODY subtype GEN Clglonogenic phenotype
S
MODY 1 HNF4A Progressive k{q(«;:fd severe B-cell dysfunction.
MODY 2 Glucokinase Mild to nztéderate and stable hyperglycaemia; glucose
(GCK) regula{@ exists, but at a higher level.

MODY 3 HNF1A (TCF1) Pro@'“gsive and severe B-cell dysfunction.

Progressive and severe B-cell dysfunction. Pancreatic

MODY 4 IPF-1 (PDX1) . .
o :&enesm if the mutation is homozygous.
MODY 5 HNF1 B (TCF O Progressive and severe B-cell dysfunction; renal and
) 2§\ genital abnormalities.
Ny )
MODY 6 Neuro D1 _ CSD Progress¥ve and moderately severe B-cell
N dysfunction.

CEL (Caboxyl
ester lipdse)
Adapted from Weedon, Frayling anﬁ‘zjeder27 b
)
Mutations in the glucokinase gene (MODY?2) are diagnosed in the paediatric population and
the mutations in the H#NIA gene (MODY 3) in the adult population. The people with MODY?2 are
diagnosed at younget ages than those with other types and, in general, are well controlled by diet

and exercise. T people without MODY?2 have higher levels of fasting glucose and sensitivity
to reduced insg51 29;30;31

The in@vement of different genes leads to the different subtypes of MODY diabetes, hav-
ing Varia\bg)characteristics in relation to the age of appearance as with the severity of hypergly-
caemia o5, ssociated clinical characteristics. The phenotype presented by the different subtypes of
MOD Y{diabetes can guide the molecular genetic diagnosis and, depending on the affected gene,
can\gredict the evolution and adaptation of the treatments. The cases of diabetes with MODY
criteria, but without alteration in any of the known genes, are called MODY X.

MODY 7 Variable diabetes. Exocrine pancreatic insufficiency.

Sometimes a diagnosis of diabetes in a child or adolescent with few or inexistent symptoms
leads to an erroneous diagnosis of DM1. It is therefore important, in the absence of specific positive
autoantibodies and an incompatible HLA, to assess the possibility of a study of monogenic DM.
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The personal and family history, the severity and frequency can orientate towards %spe—
cific type of study which to begin from. Performing a diagnosis of monogenic subtyp can
predict the most likely course of the disease and modify the treatment. Furthermore, thexdetection
of gene alteration will allow early identification of family and an earlier treatment. >y
The latest information regarding the indication of the genetic study to dis{,\c') Expert
card MODY diabetes comes from good practice guidelines for molecular genef;”  consensus

ic diagnosis of MODY diabetes developed by consensus by a group of Euro@ 4
clinicians and scientists*>. Consensual clinical criteria are as follows: )
-9

Mild fasting hyperglycaemia: evidence for mutations of the GST( gen

In a significant proportion of young non-obese patients who presentg mild and
persistent fasting hyperglycaemia, a heterozygous mutation in t ‘glucokinase
gene will be found. The features that suggest a mutation of this.gene are the fol-
lowing: bQ\)

S

e Fasting hyperglycaemia > 99 mg/dl (5.5 mmol/l)Ai7" 98% of patients),
persistent (at least on three separate occasions) an stable over a period
of months or years. xS

NY
* HbA . just above the upper limit of the nor ange and rarely exceeds
7.5%. Q¢

e In the oral glucose tolerance test, the glu@se increase is small (glucose
after two hours - fasting glucose). In a major study conducted in Europe,
71% of patients had an increase <54<1g/dl (3 mmol/l). An increase of
83 mg/dl (4.6 mmol /) is used as a ptiority for testing and corresponds
to the 90 percentile. @

e Parents can be diagnosed withc"?\MZ without complications or diabetes.
In testing, one parent will usu Ily undergo a slight increase in fasting
glucose (99-144 mg/dl (5,530 8 mmol/l), unless the mutation has oc-
curred de novo. §
N
Gestational diabetes: evidénce for mutations of the GCK gene
Patients with this disorder@%e slow and continuous fasting hyperglycaemia,
and babies who do not inferit the mutation can be macrosomic. Its diagnosis is
important, since the maffagement is different in the case of this mutation to that
of prediabetes type 2.The characteristics that suggest a mutation of this gene are
the following:

e Persistentlincrease in fasting blood glucose in the range 99-144 mg/dl
(5.5 to-8mmol/1) before, during and after pregnancy.

e Incr %ge of <83 mg/dl (4.6 mmol /) at least in an oral glucose tolerance
tesqglring or after pregnancy.

e Oparent may have been diagnosed with mild DM2 but it often happens
at it has not been detected; therefore, the absence of family history

~C does not exclude the diagnosis.
AN
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Children and young adults with diabetes and family history of ;§O)
diabetes: evidence for HFN1A mutations éb
S

HFNIA mutation, along with that of GCK, is the most common cause of MODY
diabetes. The characteristics that suggest a mutation of this gene are the follow- O

ing: c"},
*  Young-onset diabetes (often before the age of 25 in at least one far@%r
member). 0?

*  Appearance of “non-insulin dependent” (does not develop ketod¢idosis
in the absence of insulin, good glycaemic control with doses ‘6f insulin
lower than usual, or measuring of detectable C-peptide w with in-
sulin with glucose > 144 mg/dl (8 mmol/l) during the norfial “honey-
moon” period. Q

treated with insulin and considered DM1 or DM least two of the
members have been diagnosed at the age of 20 o 30. There may be an
affected grandparent, often diagnosed after the agge of 45. The oral glu-
cose tolerance test, in early stages, usually shqéﬁ increases of > 90 mg/
dl (5 mmol/l). Some people may have norm(ag-’levels while fasting, but
diabetes range levels after two hours.

e Family history of diabetes (at least two generatm;@ These can be

e Absence of autoantibodies against pancre}tic islets.

e Glycosuria with blood glucose levels @<180 mg/dl, because of the low
renal threshold.

e Marked sensitivity to sulfonylureasgwnh hypoglycaemias despite a poor
glycaemic control prior to treatr@t

e Characteristics suggesting mo@vgenic diabetes compared to young-on-
set DM2: marked obesity isfiot seen nor evidence of insulin resistance
in family members with digbetes, absence of acanthosis nigricans and
ethnic background familg)@/ith low prevalence of DM2.

NN

QL
Children and young adu@ with diabetes and family history of
diabetes: evidence fo\£\®IFN4A mutations

X3

It is less frequent than the HFNIA mutation. It is associated with macrosomia
(approximately 56%.<é?nutation carriers) and transient neonatal hypoglycaemia
(approximately 15%of the mutation carriers).

e Itis simi@ to diabetes by HFNIA gene mutation, but there is no low
renal th%shold and the age of diagnosis may be later.

«  This futation should be considered when although molecular studies of
thqﬁNF 1A gene are negative do not detect it, and the clinical character-
istis are very suggestive.

Z
<7
Y
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e Sensitivity to sulphonylureas.

O

N

e Family members with diabetes and marked macrosomia at birth (> 4.4 éb
kg to conclusion). \§2

* Diagnosis of neonatal hyperinsulinism sensitive to diazoxide in the
context of family diabetes. Cy):'\'
Q9
Babies with neonatal hyperinsulinemic hypoglycaemia sensitivi »
to diazoxide and family history of diabetes: evidence for HFN.

: N2
mutations ) ,\\\
*  Macrosomic babies with hyperinsulinism sensitive to diazo@e and a
family history of diabetes. o
%
N
Summary of evidence g
S
("j\}
In cases in which sustained hyperglycaenz})a 1s identified in a young person with-
out obesity and/or a history of diabete$in two generations, in the absence of
E antipancreatic autoimmunity and witlaqLA incompatible with diabetes melli-
xpert , &
consensus | 1US type 1, MODY diabetes shoul& ruled out. The most common types are
4 MODY 2 and 3 diabetes. N
In children, macrosomia and hypérinsulinism are signs of suspicion.
Diagnostic confirmation m@e made by genetic study *.
-9
Recommendations <
&

In cases in which m@ continuous hyperglycaemia is identified in a young per-
D son, without obesity and/or diabetes history of mild to two generations, in the
absence of antipgncreatic autoimmunity and with HLA not compatible to diabe-
tes mellitus tyf@ 1, MODY 2 diabetes should be ruled out.

If hyperglycgemia is more severe and progressive rule, it is recommended to rule
out MODY 3 diabetes.

Q
(@)

If genetic testing were negative for MODY 2 and MODY 3, the rest of MODY

Varégtles would have to be ruled out.

U
@
N

Reference cerfttes where these determinations can be made are detailed in Appendix 1

<

o
&
Y
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4.5. Study of antibodies to rule out other autoimmune. N

S
multiglandular diseases éz’
S

0
xo

)

C
Key question: -Q
Y q ‘Q\

: . . o )
*  What other autoimmune diseases are associated with diabetes mellius type 17
* Isitnecessary to rule out autoimmune diseases that are associat@d?zvith diabetes mellitus
N

type 1?
e How should autoimmune diseases associated with diabetes(ﬁellitus type 1 in the initial
study be considered? QO
*  How often should autoimmune diseases that are associated with diabetes mellitus type 1
be assessed in monitoring? 5)2)
N)

DM1 is associated with other autoimmune diseases with gygan-specific autoantibody production,
such as celiac disease, autoimmune thyroid disease al;;é)Addison’s disease. An estimate of the
prevalence of these autoimmune diseases associated v{xéth DMI is shown in Table 2.

Q&

Table 2. Autoimmune diseases associated with DM%

-9
S
Antib@‘fes Disease Antibodies Disease
. . in patients | patients in general in general
Disease guitant= e w@)Ml with DM1 | population population
“ (%) (%) (%) (%)
TPO . §17—27% 13% <1% obvious
Hypothyroidism (3> 28% 50,
TG <& 8-16% 11% .
) subclinical
N}
E%R 10% 4-9% <1% 091t 1%
Celiac Disease \\r\\
c<)ZITG 12% 1.5%
L <0.5%
Addison’s disease c;’-’ 21-OH 1.5% Rare 0.005%
LN

TPO: Thyroid peroxidquG: Thyroglobulin. EM: Endomysium. TTG: Transglutaminase. 21-OH: 21 Hydroxylase. Adapted from
Barker IMetal. ®. .\

©
These giseases can arise associated, conveying syndromes with different physiopathology
and charggeristics:

. (gsrpe 1 autoimmune polyglandular syndrome (Autoimmune Polyendocrinopathy

“CCandidiasis ectodermal dystrophy: APECED) caused by mutations in the Autoimmune

N Regulator Gene (AIRE, Autoimmune Regulator Gene), is inherited in an autosomal reces-

sive manner and occurs with a low frequency. It is defined by the existence of two or three

of the following conditions: mucocutaneous candidiasis, adrenal failure and/or hypopar-
athyroidism. About 20% of the patients have DM1 too.
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* Type 2 polyglandular autoimmune syndrome: it is the combination of two major auto}

une

endocrine disruptions (DM1, autoimmune thyroid disease and Addison’s disease)~t is the
most common and includes patients with DM1 and associated autoimmune dizﬁs such as

autoimmune thyroid disease, Addison’s disease, primary hypogonadism, mya

celiac disease, arthropathy and vitiligo. It has a genetic basis based on HLA ju§bas DM1.

ia gravis,

X
The screening of these autoantibodies in DM1 patients can detect orgg@cépeciﬁc autoim-

munity prior to the development of the disease and an early detection can@event significant

morbidities and long-term complications of these diseases. [2)
N
6’\\
4.5.1. Thyroid disease S
Q
N

In connection with thyroid disease associated with DM1.%he CPG by the
International Society for Paediatric and Adolescent Diab@s (ISPAD) 2006-
2007* indicates that 3-8% of children and adolescents wifly diabetes suffer pri-
mary hypothyroidism due to autoimmune thyroiditis. Anithyroid antibodies ap-
pear in the first years in 25% of patients and are pronglo develop, both clinical
and subclinical, hypothyroidism. Hyperthyroidism, feggﬁr by Graves disease or
by the hyperthyroid phase of Hashimoto’s thyroidilis, is less common than hy-
pothyroidism in patients with diabetes. However@yperthyroidism is more com-
mon in patients with diabetes than in the generai-population.

Based on these data, the ISPAD group@}\commends by consensus to carry
out screening of the thyroid function basez on the analysis of TSH and circu-
lating antibodies at the time of diagnosiof diabetes and, thereafter, every two
years in asymptomatic patients withouéoiter or absence of thyroid autoantibod-
ies. These recommendations are consistent with those issued recently, also by
consensus, by the American Diabe(&Association 2,

In an SR*, the results s that antithyroid peroxinase antibodies (Ac.
Anti-TPO) and thyroglobulin #ntibodies (Ac. Anti-Tg) are more frequent in pa-
tients with DM1 than amon@the control population (Ac. Anti-TPO vs. 5.5 to
46.2%.0-27.0%,Ac.2.1 0% Anti-Tg vs.0-20%). Prevalence rates appear to
be higher in women and iii¢rease with age and duration of DM1. The prevalence
of clinical and subclinng’i hypothyroidism, depending on whether they have Ac.
Anti-TPO, Ac. Antilﬁ or both, is between 6 and 72% in patients with DM 1
compared with a pge,valence reaching up to 25% in the control population.

In other st@ardized, prospective and multicenter observational study36
conducted in Gérmany and Austria from a database on children and adolescents
with diabet <?Diabet.es patiénten Verlaufsdokumentationsistem), the frequency
of screenin@for celiac disease and Hashimoto’s thyroiditis was assessed in 31104
under l&géar—old patients with DM1 in 177 paediatric centres in Germany and
Austrl(zgg

<
AN

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1

Consensus
document 4

RS of

observational

studies
24+

73



15% of patients had thyroid antibodies and they were more frequent in Obse@%na]
women. The antibody-positive patients were older at the time of diagnosis of t8501(1}’
diabetes (8.4 vs. 8.1 years, P <0.001) and had a longer duration of diabetes (6.4 Q 2+
vs. 5.1 years, P <0.001). In the long term, there was a decrease in patients with S
positive antithyroid antibodies (1995: 21% vs.2006: 12.4%, p <0.001), unlike ir}l\"'\g
the case of celiac disease specific antibodies.

. Q)C)
QO
>

4.5.2. Celiac disease (CD) g
N
According to data provided by the CPG ISPAD, the prevalence @? CD is as- Expert
sociated with DM1 from 1 to 10% in children and adolescents with diabetes™.  consensus 4
Often, the disease is asymptomatic and not necessarily asso%ﬁved with lower
growth or poor glycaemic control. Q\

The screening was based on the detection of anti—&@omysial antibod-
ies (EMA) and anti-transglutaminase antibodies (TG2) @e first more specific
(100% vs. 96%) and the second more sensitive (91% @'\ 86%). The authors of
this CPG recommend carrying out an intestinal bio sg?to confirm the diagnosis
when there is a rise in antibodies. The long-term befefit of a gluten-free diet in
asymptomatic children diagnosed with EC by rdbtine screening has not been
documented. The recommendations stated in }@3 guide in relation to screening
are: C>\

e (D screening is recommended at tie time of diagnosis of diabetes and,
thereafter, every two years. S d the clinical condition suggest the
existence of CD or in case the €hild has a first degree relative with CD,
assessment should be done é&e frequently.

e Children with DM1 to Wlﬁ\ch CD has been detected in the screening
should be referred to a@ediatric gastroenterologist and, after confir-
mation of the diagnos@support from a paediatric dietician with exper-
tise in gluten-free diéfs should be provided.

The American Dia%%s Association® has issued the following recom- Expert
mendations: [od) consensus 4
S

e After the diaghosis of diabetes, children with DM1 should be assessed
promptly by, measuring antiendomysial antibodies or anti-tissue trans-
glutamingse with data on normal IgA levels for the detection of CD.

e These dgferminations should be repeated if there were increasing defi-
cits iﬁ%rowth, weight gain, weight loss or gastrointestinal symptoms.

. iﬁ?ﬂar assessment of asymptomatic individuals should be considered.

. ildren with positive antibodies should be referred to a paediatric
astroenterologist for evaluation.

s< Children where the diagnosis of celiac disease is confirmed should
"~ consult a dietician and follow a gluten-free diet.
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In an SR*, the prevalence of EMA was higher in patients with DM1 (1.5
to 10%, IQR 5.1 to 8.7, P5-P953 4 to 9.8) than in the control population (0-2%,
IQR 0 to 0.3, P5-P95 0 to 1.5) and showed no consensus regarding the age, sex
and duration of diabetes. The biopsy confirmed the diagnosis of CD between 44
and 100% of patients with DM1 and positive EMA.

ob ational

X
O
A retrospective observational study?’, conducted in Spain in 261 chil Observational

and adolescents under 18 years with DM1, found an 8% prevalence of CI@

of 261 patients studied). In 51% of cases, the diagnosis of CD took placéafter
the diagnosis of DM1. Of these, 67% of cases were diagnosed after dia 10sis of
DM1in the first 5 years; 2 cases after § years; 1 case after 10 years g 1 case

after 13 years. N
v

In a multicenter observational study?*, the presence of CD @‘ G2 antibod-
ies were greater than 10 U was assessed. Antigliadin antibodi@were also ana-
lysed and those values higher than 25 U/L were considered p&sitive.

11% of patients with DM 1 had EMA antibodies and/&ﬂ)ositive TG2, and if
antigliadin antibodies are also taken into account, the e raises to 21%. The
antibody-positive patients were younger at the time of, X gnosis of diabetes (7.5
vs. 8.1 years, p <0.001) and had a longer duration of @}1 etes (5.5 vs. 4.9 years, p
<0.001). In the long run, there was a slight increasédn antibody-positive patients
(1995: 11% vs. 2006: 12.4%, p <0.001). (E

&

A retrospective observational study?® Cﬁ;&ded in a cohort of 950 children
with DM1 in monitoring in the department-of paediatric endocrinology of the
University Hospital Robert Debré in Parissassessed the prevalence of histologi-
cally documented CD. The analysis of a:ﬁtlgliadin, antirreticulin, EMA and TG2
antibodies was carried out between orfe and seven times in each patient and all
patients with positive antibodies up&went an intestinal biopsy.

1.6% of patients (15/950) @ﬁrmed the diagnosis of CD by biopsy. The
suspected diagnosis was made based on the symptoms in 40% of patients [mean
(SD): 7 years (4.6)] and by s%tening in 60% of patients [mean (SD): 6.1 years
(3.6) in the time of diagnosisof diabetes]. CD was diagnosed after diagnosis of
DM1 in 73% of cases, a e mean duration of DM1 at the time of diagnosis of
CD was 4 years (0-13 years). The EMA antibodies were positive in 15 patients
and antinuclear antibedies were positive in three patients. EMA seroconversion
was observed in twoC;}atients after 2 and 6 years of diagnosis of diabetes, respec-
tively. &

The authors“concluded that the prevalence of CD is higher in children with
DM1 (16 %dirthan in the general paediatric population (0.41 %o), while in the
general po%Q}ation prevalence studies usually include only symptomatic forms
of CD. ¢

~Q

Z
<7
Y
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A prospective cohort study*® investigated the prevalence of CD in a cohort Observ@oo)nal
of 300 children and adolescents with newly diagnosed DM1 and evaluated the %@y
screening procedure and the possible role of human leukocyte antigen (HLA- Q2+
DQ) for a five-year follow up. This analysis was performed at the time of di- S
agnosis and then a screening was carried out on an annual basis for EMA. In 9O
patients with positive EMA an intestinal biopsy was performed. Q)Cy}'
0.7% of children (2/300) had evident CD in the moment of diagnosisé?@‘
(10/300) had positive EMA and the intestinal biopsy confirmed a silent at
the time of diagnosis of DM1. During follow-up 6% (17/300) developedosi-
tive EMA and confirmed CD: 10 cases the first year, 5 after 2 years; after 3
years, and 1 case after 5 years. The cumulative frequency of confir CD by

intestinal biopsy was 10% (29/300).

, . @ ,
The genotypes among patients with DM 1 who developed @vere not dif-
ferent from those with only DM1. 62)

S
The results of this study confirm the low prevalence ﬁﬁmD at the time of
diagnosis of DM1. By screening, an increase in the prevalgl e of silent CD over
five years of follow up, with increased risk of developn\\qlent during the first two

years of diagnosis is observed. O
Q
Q
IS
P
4.5.3. Addison’s disease £
@)
-9

In connection with Addison’s disease a@ciated with DM1, ISPAD, as pub- GPC

lished in its CPG in 2007** indicates tl%f up to 2% of patients with DM1 have Descriptive
detectable adrenal antibodies and that@ddison’s disease is associated with DM 1 studies 3
in autoimmune syndromes. ISPAD;@@S not establish specific recommendations
for screening. . CSD
N
9 . .

In the SR by Graaf et @i, the results of the various studies show that SR of
adrenocortical antibodies (ACA) are more prevalent in patients with DM1 (0- observational
4%) than in the control p‘@ulation (0-0.7%). There is no clear association of studies 2++
the presence of ACA with the age, sex and duration of diabetes. The data in this
review suggest that be\{Ween 3 and 40% of patients with positive ACA develop
DM!1 and Addison’s @isease.

&
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Summary of evidence

(\05
N
>

SR of . N . . . .
. Autoimmune thyroid diseases, celiac disease and Addison’s di e occur
observational . R .
Studies more frequently in people with diabetes mellitus type 1 thgg)among the
eneral population * 3% 3637,
2++ £ pop 3%
SR of Y
. The presence of antithyroid autoantibodies is more com@n in women and
observational . . . .
. more frequent at an older age at the time of diagnosis df’diabetes and when
Studies : . . 6 9
the duration of diabetes is longer *. N
2++ X
Descriptive The presence of specific antibodies for celiac disease is more common at a
studies younger age at the time of diagnosis of diabetgs and when the duration of
3 diabetes is longer *. Q
N5)
O

Regarding Addison’s disease, there i \urrently not enough evidence

available to make a recommendati% on the systematic screening of
autoimmune suprarenal disease. . QO
o

&
&
Recommendations >
£
aN
N

B Autoimmune thyroid dge’ase and celiac disease at the onset of diabetes

mellitus type 1 in ch@n and adolescents should be ruled out.

o S

J This study should f¢ done every two years for the first 10 years of disease

progression and\&mn every five years.
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5. Diabetes Education

S
F
S

: : . o ..
5.1. Structured education aimed at families and/ot patients

with diabetes mellitus S
N
)
Key question: \{0
e Are structured educational programs aimed at people with di@\etes mellitus type 1 and
their families effective? N

The education of a patient with DM1 is critical to have a proper ¢@ntrol of the disease. The aim is
to enable patients to take control of their disease in order to bebﬁl onomous, integrating the treat-

.

ment in their daily lives. R

According to ISPAD* %, the aspects that characterizecg structured educational program are
the following: @

O//C

e It comprises a structured plan, which has bee&mgreed and written.

7

e Itis taught by trained educators.

v
. . QO
e TItis quality assured. N
N
e There is a proper evaluation of the gﬁram.
S
K»‘@
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The CPG NICE 20047 partially addresses the issue of effectiveness of the GPX
structured educational programs in DM1: it assesses the effectiveness of edu- e;
cational interventions in general, but not specifically that of the structured OQ
educational programs. However, this CPG includes some studies that pro- N
vide evidence of interest regarding this question. c"},
5

Regarding the effectiveness of these interventions in children and adowsQ SR of RCT and
lescents, a report on health technology assessment*' that analyzed a la observational
number of educational programs for children and adolescents with D\\‘ 1 studies
aged 9 to 21 years should be considered. The studies included in this geyiew 1+4/2++
have a medium to high quality and most of them (68%) had been c cted
in the United States. The meta-analysis on 14 studies that provided;informa-
tion on the psychological effects and on the 12 studies which analyZed HbA
levels indicated a moderate positive effect of these educational&gterventions.

S

In terms of effectiveness in adults, an RCT* that assesggd the effects of RCT

a structured outpatient education program, taught over weeks by nurses, 1+

dieticians and people affected by DM1, showed signif@nt benefits of these
interventions on metabolic control and quality of lizig

N
A medium sized RCT* evaluated the effe<@(bof a monthly educational RCT 1 +
program with different educational aspects. A(&r a year of education with
this method, the HbA  levels were signiﬁcagﬂy reduced in the intervention
group versus the control group in patients\&@th DMI.

Following the NICE CPG 2004, '[WQ\RS and two RCTs were published
on this topic. In addition, the results (gf}%nother RCT published in 2002 but
which was not included in the NIC% G 2004 have been incorporated.

gl

The SR published by Coucg\g al # reviewed the effectiveness of educa- SR of RCT and
tional programs on diabetes tl@included at least one of the following: infor-  observational
mation about the disease pregess and treatment options, nutritional manage- studies
ment, physical activity, méfitoring blood glucose and ketone bodies in urine 144 2++
using the results to impfove glycaemic control, use of treatments, preven-
tion, detection and tre@ment of acute complications, control of risk factors,
detection and treatméit of chronic complications, setting targets for health
improvement; sol\ﬁé daily life problems, and psychosocial adjustment.

Of the 12, items found, 80 studies, 53 randomized clinical trials or
controlled clidival trials and 27 observational studies were included.
i
N
O
<
X
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HbA,  Most studies (35/52) that examined the effect of educational
intervention on HbA  found no evidence of greater effectiveness of the in-
tervention regarding education than that provided with standard care. The in-

terventions which achieved successful results were the cognitive behavioural N

therapy, family therapy, training in practical skills and training in diabetes in c"},

general. QD
Q\

Regarding children with poorly controlled diabetes, 13 studies exan}oQ

ined the effects on HbA .: two high quality RCTs that studied diabetes edy-
cation in general and family therapy concluded that the intervention ha{L}lo
impact on the level of HbA .. The results of the remaining studies wesg in-
consistent. >

These studies indicate that it is not so much that programs arg-structured
as that they are taught and that all their educational content i%ﬁsimilated,
albeit in an unstructured way. S

Use of health services: 11 studies assessed the impac(ﬁf diabetes edu-
cation on the use of health care services (length of stay, em&rgency admission
or hospitalization for complications related or not to diabetes). Most studies
showed a lower use of health services, although the{@sult was statistically
significant in less than half of them. Q

Acute complications: 15 studies examined @ effects on acute compli-
cations, most related to severe hypoglycaemia@ld 6 studies about diabetic
ketoacidosis. Of these studies, 10 analyzed children with diabetes in general,
three newly diagnosed children and one chilc{z_)vith poor metabolic control. The
results of these studies were not conclusivis since two studies in children with
diabetes showed significant improvemeés in terms of complications, but the
rest found no significant effects. Q

Practical skills: 9 studies mgasured the effects of diabetes education
in the development of practica,k@kills, including self-monitoring of blood
glucose, nutrition and diet—rela§ﬂ and urinary analysis practices. The results
were inconclusive. Q

Adhesion: 14 of 21 g%ies showed significant improvement in the re-
sults and showed that infgrventions that improved adherence were general

diabetes education, cg&ﬁ-ftive behavioural therapy and family therapy.
N

Psychosocial: studies examined one or more connections (family
and social relatiogships, family and social support, social skills, coping,
self-perception, self-efficacy, stress, depression and anxiety) and, in general,
there was an dmprovement of various psychosocial outcomes; although it
is not possibie to draw firm conclusions because of the low quality and the
heterogene@@ of the studies.

Z
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Another SR* included 33 studies of educational interventions conduct-
ed in adults with DM1. The results of this study indicated that these interven-
tions improve significantly the quality of life of patients (as measured by the
SF-36 survey) in aspects of physical function, pain, social function, mental
health, vitality and limitation due to physical problems, which leads to posi-

tive changes in lifestyle, commitment with self-control and adherence to the .
treatment.
N
)

An RCT “¢ with 78 children and adolescents with DM1 analyzqd;fct?e
effects of a structured program of education based on the family and s]@\wed
that the effect depended on the number of sessions attended, as the ilies
attending two or more sessions (up to four) had a significant and peneficial
effect on metabolic control after 12 months. No significant effec{@n quality
of life or level of family responsibility were found. 62)

S

Another RCT ¥, conducted in 164 adult patients with(ng with hypo-
glycaemia problems, showed that a structured and speci\ﬁ% program for this
complication obtained significant benefits in relation t@wareness of hypo-
glycaemia, a significant increase in its detection th@&%ld and a decrease in
the number of undetected episodes. N

&

A multicenter RCT published in 200248;§t not included in the CPG
NICE 2004, examined the effects of a structfiréd educational program based
on five sessions aimed at improving skills {##4nsulin management. This study
showed a significant improvement in e bolic control and quality of life
after six months. o

Q
5
Summary of evidence §’
N
Q

RCT
1+

RCT
1+

RCT
1+

1+ improve th@i}' quality of life*?

RCT Structured edg@ational programs targeted at adults with diabetes mellitus type 1

RCT

e
acutg&mphcaﬂons .

Programg%at include cognitive behavioural therapy and family therapy training
in practieal skills and diabetes improve metabolic control and reduce the risk of

RCT StiQ;i%s carried out with children suggest that the structured nature of the program
dges not seem as important as how these are taught and that they include all the

1+ .
_geducational content *.
@ | There is evidence that specific education programs are effective in preventing
RC}“;Q hypoglycaemia complications and improve their management, and that specific

education programs on insulin management improve metabolic control and

quality of life 464748,
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Recommendations . QO’
x>

i

All patients with diabetes mellitus type 1 should have access to ~$adiabetes
A education program delivered by a multidisciplinary team (doctors, nuzge educators,
psychologists, dieticians, etc.) with specific skills in diabetes, both ié}the diagnosis

stage and subsequently, based on the patient’s needs.. fg)
In cases of repeated hypoglycaemia, the patient with diabete%‘gn“)d their families
A . .
should be offered a specific educational program. .0
X
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5.2. Education aimed at patients and family ;§°5
3
S

O
Key question: s\"\\:}
e Structured education aimed at families and people with diabetes melli@g) type 1: when,
how, by whom and with what content is it taught? :Q
S

There is great diversity in relation to the content and characteristics of educational programs.
Knowledge about aspects that increase the effectiveness of these edl@ional interventions will
optimize their application and improve their results on health. <

v
Q

Given the heterogeneity of the interventions examined in the agﬁable scientific Expert
evidence, the recommendations that have been made on this §sSue are based on  consensus
consensus documents published by the following internati(tg) organizations:

*  National Institute for Clinical Excellence (NIC}E()OPG 2004) devotes sev-
eral paragraphs of its CPG on DM1 to identify ihie effectiveness of the ele-
ments of education and educational program{ln diabetes, both in the case
of adults and children and adolescents’. &

e [International Society for Paediatric and f@escent Diabetes (ISPAD)*: %,

*  National Standards for Diabetes Sel @anagement Education. Diabetes
Care (SRDS), issued by the workifig” group of the American Diabetes
Educators Association and the An{efican Diabetes Association and rep-
resentatives of the American Diftetic Association, the Veteran’s Health
Administration, the Centres for éisease Control and Prevention, the Indian
Health Service and the American Pharmaceutical Association >">*. These
standards are reviewed app@imately every five years based on available
evidence and with exper.t&]sensus.

*  Teaching letters prepar@}by the Study Group on Diabetes Education from
the European Associatipn for the Study of Diabetes (EASD), aimed at doc-
tors and other professionals involved in the daily care of patients with dia-
betes, both type 1%nd type 2%,
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Summary of evidence

S
§
SO

Expert
consensus
4

\ )
Given the heterogeneity of the interventions examined in the scientiﬁ\s%vidence
available the recommendations that have been made on this issue are {ased on the
consensus of the GEG, which has taken into account the consensus documents
published by the following international organizations: National Ins@fute for Clinical
Excellence (CPG NICE 2004)". International Society for Paedia \and Adolescent
Diabetes (ISPAD) *-°, National Standards for Diabetes Self-Mariagement Education.
Diabetes Care (EAMD), issued by the working group of the &erican Association
of Diabetes Educators and the American Diabetes Associdfion and representatives
from the American Dietetic Association, the Veteran's Ith Administration, the
Centres for Disease Control and Prevention, the Inditth Health Service and the
American Pharmaceutical Association >'->2, Teachingqg)tters prepared by the Study
Group on Diabetes Education by the European Agb?ciation for Study of Diabetes

(EASD) 334, $
QV
Recommendations &
Ny
o
Structured diabetes education s@{uld be provided in the following
circumstances:
‘D
e At the time of diagnosis (.@Vival education).
D e In the period following &iﬁgnosis (deepening and reinforcement education).
e In the long term: on periodic reviews on self-care and educational needs,
depending on the aél’nevement or not of the objectives agreed between the
patient and the praaltloner
Structured diabetes ;Dcdgcatlon should be provided to the following people:
. Al patienggt%)agnosed with diabetes mellitus type 1.
D e Parents @2 carers in cases where there is dependency because of age or
disabiligy.
e The Iﬁple who make up the school environment of children or adolescents:
teaggérs, caregivers, etc.
s
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.
Professionals who must provide structured diabetes education: \\'QU)

e Multidisciplinary teams: the members of these teams should h %D compe-
tencies and skills to convey information effectively. There musiybe enough
professionals available to organize regulated educational,programs for
groups. The team should include, at least, specialists in enc@erinology, pae-
diatric endocrinology and diabetes nurse educators. It is-#50 desirable that
psychologists were included in these teams for people W@ many need them.

e Atextra sanitary level the associations of people wit}kg?abetes, who provide

educational programs for specific groups, play a key role (camps for chil-
dren, elderly patients, informative talks, gatherings, etc.)

The members of the educational team should be char@%erized not only by their
capacity for empathy, but also for their flexibility anﬁ@bility to communicate.

Methods and materials used to provide structt@ education on diabetes:
S

e Attendance-based training sessions usiitg audiovisual media, food, and ob-
jects related to learning about food'@games, plastic food, and descriptive
flashcards to facilitate understandig{'g)

e Complementary methods: Qg’

0 Books and leaflets: a g@Kt effort should be made for the guidelines
contained in these ma@als to be useful in the daily management of
the disease. N

o Internet: due to the Tack of standardized certifications about the origin,
source and credibility of the online content, it is important to facilitate
reliable referescé website addresses and that the learner has a basic
knowledge (&I e disease and its clinical management for proper in-
terpretatio&p the information available.

0 Media: @vspapers, magazines, television and radio.

o Cards q@entiﬁcation bracelets or necklaces and transport equipment
for &@ying and storing of insulin devices.

Data on associations of people with diabetes and other support groups.
\gﬂrchological counselling at the time of diagnosis of diabetes mellitus

<Zs;t’ype 1.
. é) Provide contact phone numbers in case of emergency.
N
“o

@]

Other information and communication technologies (telemedicine,
blogs, etc.)
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©

Aspects that structured diabetes education should include:

Level 1: Survival education.

terpretation of results. Q;c}'
D Level 2: Advanced Education. \Q&

. @deated research on diabetes mellitus type 1.
zb(b Continuous infusion pumps.

>

&5
§
F
S

What is diabetes mellitus. Types of diabetes.

. . O
Symptoms of diabetes mellitus type 1. x_
What is insulin. Treatment with insulin. . Q)Q
What is glucose and blood glucose goals. §\
Basic dietary advice. c:)

Acute complications (hypoglycaemia, hyperglycae@}a and ketosis)

Special situations (diabetes mellitus type 1 in sckgol, intercurrent diseases,
gastronomic celebrations, events, travels, etc.).0

Psychological impact of the disease, identiﬁ&on of prior beliefs, fears and
expectations. Q\)\
Techniques for the injection of insulin aé? glucagon.
Self-analysis of capillary blood glucosgometer techniques.

Urine self-analysis technique, meas@%ment of ketonuria, ketonemia and in-

Physiopathology, epidemio]@g?y and classification of diabetes.
Types of insulin: absorpti6ii, action profiles, variability and adjustments.

Food planning: qualitative and quantitative advice on immediate and fibre
intakes, with special;@ention to carbohydrate intake.

Control objectiveséncluding the concept of glycosylated haemoglobin.
Reinforcement of knowledge of acute complications.

Problem solvi@* and adjustment of treatment.

Micro-and (@brovascular complications: prevention and monitoring.

Adjustme.é) of insulin patterns and feeding on special situations, such as
exercisin% holidays and travelling.

Toba(@), alcohol and other drugs.
Ad@tment to work and driving.
&uality, contraception, teratogenic drugs, pregnancy and breast-feeding.

Foot care.
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88

e
Methods for teaching structured education about diabetes: \\'QU')
Several methods have been used successfully in diabetes education. The Qg%ice of
one or the other depends on the characteristics of the patient, the diseass@tage and
the capacity of each team or health care centre. O

Individualized education. (y}'
* Anintensive individualized program should be provided@gy)lewly diagnosed
diabetes mellitus type 1 patients and in the case of pre&%ncy.
Education groups. -9
e The groups should be organized according to age, .s}\i'o—cultural background,
etc. It is desirable that family members and friefids of patients also partici-
D pate in the groups. Group education should ingcltide the following aspects:
o0 Structured training by explicative leck&es.
o Discussion groups, with analysis pﬁhe perceptions and experiences
of all group members.
o Identification of fears and anxi&sles.
0 Assessment of needs and ex@tations.
Manifestation of person céxperiences regarding hypoglycaemia,
physical activity, stress f@sponse, etc.
o Audiovisual methods. (F
Support educationa{\@aterial, which the patient can read at home.
O
Characteristics which structured education programs on diabetes must contain:
e Actively involve p‘aﬁ’c’nts in all the stages of the educational program (de-
sign, implementa '91, evaluation), providing them with the tools to make the
best decisions "‘1\,® t their own health.
e Setthe benc?‘r"tgbof learning new skills, including the daily monitoring of the
treatment. >3
b e Assess the~éducational needs of each patient.
. Assegscgﬂtlents’ personal perceptions.
» Be fléxible so that the programs are adapted to the specific educational, so-
cial’ind cultural needs.
>
&
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e
e Have educational goals agreed with patients. The expectations of\i@\'gfes-
sionals and patients may differ, so it is important to agree on comrggn objec-

tives, which may vary over time and require continuous revie\Q ny pro-
posed therapeutic target should be achievable. O\}
e Have a syllabus and a fixed schedule. ,:,\'

* Do not create a very concentrated program and schedule,f@cﬁuent breaks.

e  Schedule lectures that do not exceed 25% of the total@ne, and include a
time for asking and answering questions. @

e Pay attention to the choice of words and express,i@crg, avoiding an overly
D technical language. b\

e Provide standardized and consistent informat@ between different team
members. (92)

»  Plan meetings between the professionals ifwolved, to exchange ideas, dis-
cuss cases and review the program and me ods.

e Facilitate that adults participate in thej n health care by giving them the
possibility to make judgments and chgjices about their own care.

e It is advisable to establish a dyna-ié%: contact process with the patient, ei-
ther through visits, group discus&‘ s between patients, telephone contact or
computer systems.

N
Other considerations: . \Q(D
e Discuss any changes thagfve taken place at biomedical level (new insulin
requirements, glycaemia-monitoring strategies, onset of ocular complica-
tions, etc.). S

e Evaluation: the ed&q\a'tional program and the goals should be assessed by

D process and resu]g ndicators.
¢ Provision shoul®be done of all the information needed to enable the de-
velopment ogdhe therapeutic education program: space required, enough
qualified ngonnel, necessary educational materials and work agendas and
schedules.y
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- S}
5.3. Community Support arrangements S
3

S

O
\J
Key question: cy;,\'
* How effective are the arrangements for community or extra sanitary sup@:t (schools, dia-
betes associations, etc.) aimed at people with diabetes mellitus type 1?§

V2N
"4

-9
DM1 has a major impact on the lifestyle of patients as well as their self'{s\teem. Both the psycho-
logical characteristics of the individual and their social relationshiszfect the way to deal with
this disease. DM1 patients and their families and caregivers, thro contact and involvement
with community support groups, can get information to address t@needs and problems that can

arise during the development of the disease. (Z\)\

The CPG NICE 20047 defines a support group as a grm@f people with DM1 that meets to
provide support for themselves and others in their locality.”{In our context, associations of people

with diabetes usually carry out this role. Q
While these forms of community support are con@ered positive in the evolution of the dis-

ease, it is important to know their effectiveness in t of health.

N

v

&
QS

In the CPG NICE 2004, the evidence come@om observational studies such Observational
as the DAWN study>, which states that emotional support, along with fam- studies
ily support are key factors in the control;$f"diabetes, and that social networks 2+

are considered at least as important asnedication regarding management of
the disease. Several studies have determined the following benefits of support

groups for patients and caregivers: \\'O

e Psychological and emotj(@l benefits, including improvements in the
ability to deal with stre@}\

* Decreased burden anc@}ress on caregivers.

* Improved quality g@'\fe.

* Improved self—ca@" strategies through the promotion of health.
* Improved acces to health services.

e Decreased iso((ﬁation, overcoming depression and of the loss of self-
esteem. Q§

° Betterk %{Vledge of the conditions, symptoms and health care systems
througinheducation and information.

<

o
&
Y

90 SNS CLINICAL PRACTICE GUIDELINES



The CPG NICE 20047 affects the influence of psychosocial support in the
acceptance of the disease, how to deal with it and the results in children and
adolescents with DM1 and their families. However, the results found show a
lack of good quality studies that assess the effectiveness of structured support
in these patients.

o
S
S

There is evidence on the effectiveness of the systems of behavioural fa@)Q Cohort studies

ily therapy in reducing family conflict related to diabetes and mentoring pio-
grams with social and educational activities in young patients with DMyl;\
N
One study’® has evaluated the interventions based on the suppgtt within
the family context of peers with good results in the relationship bet@’/ en blood

sugar levels and the support received. \\Q

Another study®’ that examined the support of friends n@g{ intervention
program, found higher levels of knowledge of diabetes 0.0001) and a
higher proportion of support from friends/family (p <0.05)Compared to pre-
intervention measures. The friends reported improveme(lgﬁ in self-perception
after intervention (p <0.0001), and the parents a decr@e regarding the con-
flicts related to diabetes at home (p <0.05). Q\

An SR carried out by The Task Force on Co > unity Preventive Services
group studied the effectiveness of education fqr@\e self-management of diabe-
tes developed outside the usual clinical settirg?\(community assembly centres,
home, workplace, recreational camps, schegl) reached the following conclu-
sions: ,@

* Recreational camps improve kns@\lledge of the disease and its manage-
ment in children and adolescefits with DM1.

* The evidence was insufficietf to assess both the effectiveness of edu-
cational interventions in the workplace or in summer camps for DM 1
patients, and to assess t@effectiveness of education to co-workers and
school personnel on etes.

o
$
@

O
Effectiveness of q’@cational interventions in the workplace or in
summer camps;%

In a prospectiv @(gldy” in 25 patients who participated in a 7-day summer
camp, the eff %eness of the educational activity conducted therein was as-
sessed. Therg\was a significant reduction of HbA . values after six and 12
months, wiffYrespect to the values before the camp, and an increase in knowl-
edge abowbdiabetes and self-control.

Z
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O

These results were confirmed in another study® during a five-day camp Descri QVe
in 60 patients who were taught knowledge of diabetes and self-management s£
education (DSME) and were followed for six months to assess their level §3
of knowledge and levels of HbA ., showing that children in diabetes camps O
undergo a considerable blood glucose variability. c‘/},

&

A prospective cohort study® compared two groups of children w1thQ Cohort studies
DMI1 (34 who received a specific educational program on knowledge, 2 2+
haviours, skills and psychological factors in a summer camp vs. 23 whg@*e—
ceived education and usual care). There were no significant changes i ntgman
annual HbA ., levels, BMI, knowledge of diabetes, anxiety, medicaiVisits,
or in hospital admissions compared with those before the interventjpn. Only
the adaptation to the school environment improved significantly. @’le control
group increased significantly the BMI and HbA _levels. 62)

S
A descriptive study was conducted on the basis of G?formation con- Descriptive
tained in medical records®* of adolescents with DM1 age@q’ 2-18 years, com- study
paring those who attended (n = 77) or not (n = 106) & camp for diabetes 3
education. There was a decrease in HbA _levels in Zzﬁ attending the camp
during the follow-up compared with the baseline [.JQ an (SD): 8.6% (1.8) vs.

8.3% (1.8)] while it increased in those who did s16t attend the camp [mean
(DE): 8.4% (2.1) vs. 89% (2.3), P <0.005]. S@en months after the camp,
there were still significant differences in Hb@ (p = 0.04) due to persistent
improvement in girls, but not in boys. Adhengf:nce to treatment (p <0.05) and
the adjustment (p <0.05) was higher am@g the children who attended the

camp. O
S
Another descriptive study® examined the effects of an education pro- Descriptive
gram on self-management of diabetes taught to 60 patients in a 5-day camp. study
After training, the patients wesg)divided into two groups based on the fre- 3

quency of self-monitoring (<gytimes/day vs.3-4 times/day) and were moni-
tored for a period of 6 modshs. The HbA,  was significantly lower in the
group with the highest seff. monitoring frequency after 3 months, but not
after 6 months. Althou@the duration of the camp was short, there was an
improvement in knowlgdge and a better attitude towards diabetes among the

participants.
N

Q)‘D

AN

Summar¥z)<pf evidence

Cohog;t;Q
studi®s |Social networks are key factors in controlling diabetes mellitus type 15

X

Methods of family therapy and tutoring programs with social and educational activi-
RCT 1+ [ties for young patients with diabetes mellitus type 1 are effective in reducing family
conflicts related to diabetes™’.
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AL

Cohort

The support of friends and family in an intervention program aimed at chﬂ§en al-

stuzc}:es lows for higher levels of knowledge of diabetes and self-esteem?®’. Qb
Cohort S . S .
) Summer camps are effective in improving adherence to the treatment.&hd metabolic
studies
contro]®-60-62.63, S
2t &
N
9
. %)
Recommendations @
X
B Updated information should be provided to adults, ch‘ﬁren and adolescents with
(Adults)/ |diabetes mellitus type 1 as well as to their familie @t the time of diagnosis, and
A periodically thereafter, on the existence of diabetes port groups, both locally and
(children) |nationally and how to contact them. (Appendix 1
The diabetes care teams should be aware g@a poor psychosocial support has a
B negative impact on various outcomes of diabetes mellitus type 1 in children and
young patients, including glycaemic contt@' and self-esteem.
Young patients with diabetes mellitus %e 1 should be offered specific support strat-
A egies, such as tutoring on self—analy@s“ supported by solution to problems, how to
improve their self-esteem and glycaemic control, and retreats to exchange experi-
ences, to reduce conflict related (m\\ iabetes among family members.
There is no formal relationshi%\eltween the health care services and diabetes associ-
ations. This relationship can¥e beneficial as long as the performances are confluent.
v It would be advisable for aSphysician and/or diabetes nurse educator to participate
in the diabetic associatio&s in order to provide technical support for the activities to
be developed. ;\\O
o
¥
QL
N
@Q
5
&
2
&
Jo3
$
2
&
&
QO
\Q
AN
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6. Feeding

: \(\05
S
4
S
9

X
6.1. Feeding specifications for people with dggetes
S

mellitus type 1 S

-9

It is important that the food intake of people with DM1 is balanced, Var"y??and that it meets the ca-
loric needs, and takes into account changes in glycaemic intakes andhe relation with the insulin
treatment. Young people and children with DM 1 should acquire he&)@y eating habits to optimize
their metabolic control. The food they eat should provide them \Qﬂough energy and nutrients to
ensure proper growth. In order to improve metabolic control a @‘he prevention of complications,
it is very important that people with this disease are aware a@mdcrstand the close relationship
between food and complications. @)

The evidence on nutrition in DM1 included in this gPG comes mainly from a high quality
SR published in 2010%, updated by subsequently publ@ed studies or studies not included in it.
o

Q&
6.1.1. Carbohydrates : §

N

Postprandial glucose levels mainly depend o@e intake of carbohydrates (CH) and insulin avail-
able. Adequate intake of CH is therefore a.@y strategy to achieve a good glycaemic control.

$
Three studies®:%:¢7 showed that e¥en and regular distribution of carbo- ~ Observational
hydrate intake during the day enhanc@ metabolic control. studies 2 +
N
As for the strategy to adjuﬁt\\ct’ne insulin dose according to the planned RCT 1+

intake of carbohydrates, 3 studies of patients with DM 14 %6 showed sig-
nificant improvements in glyéagmic control (p <0.0001), in quality of life (p
<0.01) in the occurrence evere hypoglycaemia, lipid profile, as well as

stability in the weight. (Z)\
S
The prospectivé’.\bbservational study of Lowe er al.®?, found benefits  Cohort studies
from the adjustmenioof the insulin dose and the planned intake of carbohy- 2+

drates during a 0@@ year follow up: HbA  decreased from 8.7% to 8.1% (p
= 0.0002), img_r)f}ved quality of life (p <0.05) and problem solving skills (p
<0.00001). o

4

~Q®

Z
<7
Y
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S
Five trials examining diets with different percentages of carbohydrates did not *RCT
obtain conclusive results. In two of these studies, monounsaturated fats were replaced ¢ 1+
by carbohydrates obtaining heterogeneous results regarding glycaemia and lipids” §
I, Other two studies® "' found benefits with diets low in carbohydrate percent age
vs. diets high in carbohydrate percentages, while another study’?, however, s
benefits of a diet with a high percentage of carbohydrates (80%) vs. a standardgw

The Strong Health Study Study™ investigated the association betw % HbA ~ Cohort
levels and macronutrient intake. The study included 1,284 American J\%lans W1th studies
DM. This study found that a diet with less carbohydrate intake, alo% with higher 2+
consumption of total fat, saturated and monounsaturated fatty amdséx\:vas associated

with poorer metabolic control. Q
§
In DM1 patients who received intensive treatment in the&abetes Control and ~ RCT
Complication Trial ™, a diet low in carbohydrates and hig otal fat and saturated 1+

fatty acids was associated with poorer metabolic control, r€gardless of the level of

(]

exercise and the Body Mass Index. O
Ny
O
<
Q
6.1.2. Sucrose (table sugar) >
i’
Fifteen studies examined the effect of sucreée intake on glycaemic control. RCT
Eleven of them lasted from 2 days to 4 mqgt s and used sucrose doses in the 1+

diet of between 19 and 42 g/day. There W@no differences in metabolic control

with the intake of carbohydrates in theéorm of sucrose or starch’76.77.78.79.80.
81,82,83,84, 85

Q
i

In addition, three studies ex:qﬁned the effect of sucrose intake on plasma RCT

lipid levels. These studies foun@o significant consequence’ 7634, 1+
Q

However, one 15—da)$g%1g study comparing two diets containing 16% and RCT
1% of sucrose respectively, concluded that the addition of sucrose in the diet 1+
increases blood glucose~dnd lipid levels®.

>
A prospectiv‘%sc?tudy carried out in 19 young patients with DM1*” found Observational
that, after 4 mo of follow-up, HbA  levels decreased (p = 0.027) and cho- studies 2+
lesterol and trglyceride levels were within normal ranges; thus it concluded
that the sucrgse consumption using the carbohydrates counting technique does
not affect &abolic control in these patients with DM1.

Q

Z
<7
Y
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6.1.3. Sweeteners

. \(\05
>
O

There are two types of substances that can sweeten foods according to their ability (ﬁnability to

increase the glycaemia of the people taking it (Appendix 2):

St

* Non-caloric sweeteners (have no calories): saccharin, aspartame, cycla@ite, acesulfame

K, sucralose, etc. N

e Caloric sweeteners (provide calories, raising blood sugar in a mor

r less abrupt way):

glucose, sucrose (table sugar), fructose and polialcohols, such asgsorbitol, maltitol, xy-

litol, mannitol, etc. X
QO
Eight studies examined the effect of artificial sweeteners (AS),-§ people
with DM1. Q

Three studies”- %% showed that the intake of artificial swe@ners has no
effect on blood glucose and lipid levels. 0\

O

A single study® found a significant decrease of bloo@lucose levels using
sucralose. Ny
@
X

An American cross-sectional study®! found that adults and children with
DM who consumed one or more light or diet.drinks every day had higher
HbA _levels than those who did not consume'\sgy drink.
O

R

Two studies examined the effect Q‘f"stevioside and rebaudioside A%
sweeteners and none of them found significant effect on glycaemia, HbA or
blood pressure in people with DM ¢

xS
&
N

N

Regarding the role of f@tose as a sweetener, an SR” found that it
produces a smaller increase postprandial plasma glucose than other car-
bohydrates and, therefor uld be a useful dietary sweetener for diabetics.
However, fructose dietsdvlth percentages between 15% and 20% can raise
levels of Low Density Igpoprotein (LDL) and triglyceride levels in men with
and without diabetesg&jébin the short-term. It was also considered that dietary
fructose may foste@veight gain and obesity, but there is no conclusive evi-
dence on this ma%&.

X

Within %)Spanish health context, the Ministry of Health and the Diabetes
Foundation@ublished a consensus document on sweeteners and their effect
on glycaefnia, aimed at children with DM1. This information is available in
the folldwing web address: http://issuu.com/fundaciondiabetes/docs/alimenta-
cion_“fiinos_diabetes08%4.

AN
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6.1.4. Glycaemic Index .\005
&>

e
In 1981, Jenkins et al. defined the concept of glycaemic index (GI) to order the foodrontaining
carbohydrates according to their ability to raise blood glucose levels compared with a reference
food or food pattern, usually sugar or white bread. ,:\'

There is also the concept of glycaemic load (GL), which is calculated~@omultiplying the
glycaemic index of a food by the amount of carbohydrates it contains, exp§sed in grams, and
dividing the total by 100. The glycaemic load serves to simultaneously des¢tibe both the quality
(IG) and the amount of carbon hydrates of a particular food or dietary (Lz{‘r%z planning.

S

Although the balance between carbohydrate intake and insulin aVailable is the main deter-
minant of postprandial glycaemia, it has been shown that there are@ler factors influencing the
glycaemic response to food intake, such as the content and type of €@od fibre, fat content, the type
of starch and the physical conditions of the food determined byé) way it has been processed or

cooked, temperature, etc. Re)
N

12 studies that examined the relationship between thg glycaemic index of RCT
foods and metabolic control in patients with DM 1¢7-% vgéé found??: 100.101.102. 103, 1+
104, 105, 106, 107, 108‘ O

&

Of these 12 studies, an SR with meta—anal@slo“, an SR” and 4 cohort SR of
studies®”-190-193.105 showed a beneficial effect of %&?et with low-glycaemic index  experimental
food for HbA, . C>\ studies

1++
-2
&
Two studies, however, did not ﬁnc&his beneficial effect!®!- 192, Cohort
Q studies
CSO RCT
N 1+
QL
N

A one day study'”'®® ig,young people with DM1 undergoing continuous RCT
glucose monitoring showed-lower mean levels of glycaemia, but no differences 1+
in the mean levels of nébturnal glycaemia with a diet rich in low glycaemic
index foods. o_)\Q

&

In an attemp(io clarify the effect of a low glycaemic index diet in people SR of
with DM1 and 2, a review by Brand-Miller et al.'™ analyzed this aspect. observational
Considering those studies included in this SR which is at least 6 weeks long, studies
it compared;iow and high glycaemic index diets, and an average decrease of 24+

0.35% (rarige: 0 to 0.7%) in HbA, _levels was found'®.

Z
<7
Y
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6.1.5. Fibre

o
X
Five small RCTs compared a diet rich in fibre (40-60 g) with diet low in fibre 0QCT

(10-20 g) with a similar percentage of macronutrients and similar caloric con- o 1+
tent. Two of them found no significant difference between the two alternatives y:\'
in relation to HbA, '*-'"° and 3 demonstrated a beneficial effect of a diet rich ipq)o
fibre on metabolic control'!- 112113, QO
N
%)

Three studies examined the effect of fibre intake on fasting glucqs’\é‘} WO RCT
of which found no significant effect!* 115116 while one study found igbrove— 1+
ment in fasting glucose with a diet rich in fibre'”. (OQ

%
A cross-sectional study found an inverse relationship betwé§ the amount  Descriptive
of fibre intake and HbA _levels'®, while another'" did not finéhis effect. study
S 3+
@)
<

Studies carried out in the general population suggest that diets with high ~ SR of RCT/
fibre content (over 25 g/day) were associated with a lgjwer risk of cardiovascu-  observational

lar diseases, due to the observed effect of a diet ricl@total and soluble fibre in studies
reducing the total plasma cholesterol by 2-3% an%DL—cholesterol by 7%'*. I++ 2++
<
&
6.1.6. Proteins X7
\s‘@
No direct evidence is available on the effect of protein intake in DM1 patients, SR of RCT
as the 7 studies were performed Wit}@tients with DM2, 21122, 123,124,125, 126, 127, 1++
;§ RCT
O 1
\\ +
0
N
Q
6.1.6.1. Proteins in pa\t('gflts with nephropathy
@

O
An SR Cochrane wit@eta—analysis on the low protein diet in diabetic nephrop- SR of RCT
athy'?®, which included 12 studies, analyzed the effect of a low protein intake  whit MA
defined as “all t Ks of dietary regimens with reduced or protein modification 1++
(e.g., vegetable_proteins rather than animal proteins) for a minimum period of
four months” 4@ patients with diabetic nephropathy. It showed a relative risk (RR)
of end—stag%@nal disease (ESRD) or death of 0.23 (95% CI 0.07 to 0.72) for pa-
tients ass\i&ed to a low-protein diet, after adjustment to initial values due to the
existence of cardiovascular diseases (p = 0.01), and no significant improvement
in the\gbmemlar filtration rate of 0.1 ml/min/month (95% CI: -0.1 to 0.3) within
the{a, e group. Regarding compliance, planned protein intake in the interven-
tion groups ranged between 0.3 and 0.8 g/kg/day. The actual protein intake varied
between 0.6 and 1.1 g/kg/day, what indicates a lack of compliance. As a recom-
mendation, the authors proposed reducing protein intake to 1 g/kg/day or up to 0.8
g/kg/day in patients prepared to carry out this diet.
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S
Another SR'? analyzed 8 studies with 519 participants for a period between RET
6 months and 4 years, comparing a low protein diet (0.91 g/kg/day) vs. a control &1+
group (1.27 g/kg/day). No significant differences were found between the two OQ
groups in the rate of glomerular filtration and creatinine clearance. The group with’\Q
low protein diet showed a significant reduction in the level of HbA  in 7 of the&@i

trials that analyzed it [WMD 0.31% (95% CI -0.53% to -0.09%)]. Q
§\
Nine studies investigated the effects of a low protein diet (less t}}%%).S g RCT
of vegetable and animal proteins/kg/day) in the progression of nephropathy in 1+

patients with DM1. Three of these studies analyzed this effect in p@%nts with
incipient nephropathy'**:*!-132 and 5 with advanced nephropathy'*: 1(2.‘33‘33* 134,135, 136

%
In patients with mild nephropathy (persistent microalbugﬁlria of 30-299 RCT
mg/24 hours or kidney failure in phases 1 and 2, defined as hiyperfiltration with 1+

glomerular filtration rates of 60 ml/min/1, 73 m?of body m@sce), 2 studies com-
pared dietary protein levels over 1 g/kg/day vs. 0.8 g/kg/day or less, proving that
a poor protein intake decreases albuminuria, but has noéffect on the glomerular
filtration'3%- 131, &>
<

A study carried out in diabetic patients witl}\bincipient nephropathy showed RCT
no significant effects on the glomerular filtration{rate or excretion rate with a low 1+
protein diet vs. a normal diet'*?.

N
O
In patients with advanced nephropa@g) (macroalbuminuria defined as more RCT
than 300 mg/24 hours, chronic kidney d@éase (CKD) stages 3-5, defined as glo- 1+
merular filtration rate less than 60 in/1, 73 m? of body surface area), two

studies found that intake of 0.7 to O \Q) /kg/day of protein improved the excretion
rate vs. the intake of 1.2 to 1.4 g/kgﬁ'ay of protein, but not the glomerular filtration

rate 133, 136‘ ~\\
0
N
Another study, howeveé) owed no difference between the two diets'**. RCT
N 1+
&
Moreover, hypoafbuminemia, the malnutrition marker, was associated with a RCT
protein intake of 0. g/day and not with a protein intake of 0.9 g/kg/day'3* 1%, 1+
"
ol
g
©
i
&
@
<
N

100 SNS CLINICAL PRACTICE GUIDELINES



6.1.7. Diet for the prevention and treatment of cardiovascul

: S
disease >
O
S
o . . . O
Five studies analyzed the effect of diet on augmented cardiovascular risk (CV) =«
in patients with DM 148137, 138139, 140. 141 Q)Q
o
N

141

137, 140

year'*!, as well as adequate control of HbA levels , proved to @uce studies
cardiovascular risk in patients with DM1. > 2+
N
v
Likewise, in patients with DM1 in the DCCT study™ who regeived inten-  Observational
sive treatment with a diet low in carbohydrates but rich in saturited and total studies
fat showed a poorer glycaemic control (p = 0.01), a differene@that remained 2+
significant after adjusting for level of exercise, plasma triglyterides and body
mass index (BMI) (p =0.02). )
S
NS
@
Q&
Summary of evidence %
N
RCT The regular intake of carb@drates has been shown to improve glycaemic
1+ contro]%:66-67, O
RCT Adjusting insulin dosesQ§ed on the planned intake of carbohydrates improves
1+ metabolic control an(i\ the quality of life without producing side effects*- 6,
The total intake oﬁg‘rbohydrates is the main determinant of the postprandial
RCT 3 3 75,76,77,78,79
glucose levels, n@pendently of the source being sucrose or starch’”:7¢-77.78. 7
1+ 80.81,82,83,84,85 o
RCT As to the effet of sucrose intake on plasma lipid levels, studies provide no
1+ conclusivesdata’: 76.84.86.87,
Observational . e . .
studies The intake of artificial non-caloric sweeteners has no significant effects on
ot shorteerm metabolic control in people with diabetes mellitus type 17°-88:8%:92.93,
(72
SR of >
o ctose consumption in percentages between 15% and 20% of the caloric
observational = . . .
studies {nyinitake could produce a significant increase in the levels of LDL-cholesterol and
plasma triglycerides in men with and without diabetes®.
2++ @
o 2)
SR of RCT |The use of the glycaemic index and glycaemic load may provide a modest
lfgg additional benefit to that provided by other interventions, such as carbohydrate
,;Q counting. However, studies examining the effect of glycaemic index on
"SR of metabolic control show great variability in the definition of glycaemic index
observational |and important confounding factors, so it is not possible to obtain conclusive
2++ information from them64, 67,98,99, 100, 101, 102, 103, 104, 105, 106, 107, 108‘
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The available evidence on dietary fibre intake in people with diabetes m\él\‘f‘%us

RCT type 1 presents no conclusive results regarding its effect on metabolic rg&roll”
1+ 110, 111,112, 113, 114, 115,116, 117, 118, 1]7‘
SR of R.CT/ A diet rich in total and soluble fibre is associated with lower G@iiovascular
observational
studies risk due to its lowering effect on total plasma cholesterol by %3% and DL-
cholesterol by 7%'*.
1++/2++ ~Q\
SR 10 iE_CT No direct evidence is available on the effect of protein mﬁ@ in patients with
diabetes mellitus type 1, as the studies found include onbz,patlents with DM2!2!-
RCT 122,123,124, 125, 126, 127 b
1+ Q
SR of RCT i
The dietary protein intake of less than 0.8 g/kg/day improves albuminuria
1++ S . . . 8
RCT in individuals with diabetic nephropathy, blglias not shown any effect on
glomerular filtration rates!?s: 129 131,132, 133, 134, 135.@35
1+ S
. Cardioprotective nutritional interventions, such as reducing saturated fatty
Observational | . . . . .
studies acids, trans fatty acids and dietary lesterol, reduce cardiovascular risk
o and improve the prognosis of cardio%ﬁcnlar disease in patients with diabetes

mellitus type 148,137,138, 139, 140, 141, 137,5\

Recommendations

General recommendations

Nutrition recommqn@tions for a healthy lifestyle valid among the general
. N . . . .

population are algg” appropriate for people with diabetes mellitus type 1.

Currently, there:ai€ several insulin options available, allowing to adapt the best-

suited insulin f&:gimen to the taste preferences and food choices of people with

diabetes mellifus type 1 in the context of a healthy diet.

The impr@ment in glycaemic control with insulin therapy is usually associated
with ingféased body weight. As potential weight gain may adversely affect
blood@lucose, lipids, blood pressure and health in general, it is desirable to

prezzoe(ﬁt it.

v

{Ha

gqtthough the carbohydrate content of food determines the insulin dose, special
tention should also be given to the total intake of proteins and fats.

&\
Carbohydzate
e

S

@
A

The insulin dose should be adjusted to the carbohydrate intake in people with
diabetes mellitus type 1. This recommendation should be accompanied by the
support of health professionals through a comprehensive nutrition education.

102
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&)
In patients with diabetes mellitus type 1, foods with table sugar can be r(ﬁ\aced
e}

A with foods containing other sources of carbohydrates. S
\‘) "
N, If the patient eats food with high sugar content, its absorption should be slowed
down by associating their food intake with fat or fibre. é'
[¢4)
Artificial sweeteners Q\

In patients with diabetes mellitus type 1 it is prefqé%le to use artificial

B
sweeteners which do not interfere with glycaemic 1nc§ase (see Appendix 2).
10
It is recommended to prevent the abuse of d;i‘rig)and foods sweetened with
B fructose. This recommendation should not be ext&fided to the fructose contained

in fruits and vegetables, as these are healthy ds that provide small amounts

of fructose in a normal diet. Q
(@)

Glycaemic Index

Q

For patients with diabetes mellitus t 1 who are assessing dietary planning

A based solely on the glycaemic index of foods, health professionals should
inform them about the lack of co@usive evidence regarding its benefits.
Cy
N
Fibre §$
Recommendations for ﬁbre.’zj‘ﬁ’take in patients with diabetes mellitus type 1 are
A similar to those of the

etferal population: therefore, a diet containing 25 to 30
g fibre/day, with specia%emphasis on the consumption of soluble fibre (7 to 13

g) is advisable. QO

O

S
Proteins in patients with nephr@thy

In people W1th§;abetlc nephropathy, a protein intake of less than 0.8 g/kg/day

A is recommen@d
In people‘z&th advanced diabetic nephropathy (chronic renal failure in phases
A 3-5), acgbsmble hypoalbuminemia should be monitored by modifying the
prote-l.@and caloric intake to prevent malnutrition.
Diet for the prev%n%lon and treatment of cardiovascular disease
({.'Nutrltlonal interventions should be implemented to improve metabolic control
B Q- and lipid profile in the prevention and treatment of cardiovascular disease in
@ |patients with diabetes mellitus type 1.
X
&
QO
\Q
AN
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6.2. Eating plan recommended for patients with diabe,g%

mellitus type 1 P

S
The recommendations regarding the diet of people with diabetes have undergoneﬂ@merous fluc-
tuations over time, from the complete removal of carbohydrates and plenty of fé}'and protein, to
the current situation, where the word “diet”, as synonym of bans and restric '&s, has been ban-
ished for people with diabetes. In these people it is of paramount importance 0 determine a meal
plan according to each individual, not only taking into account circumstances such as weight,
age and sex, but also the type of work, habits, schedules, physical ac,t.ji{\i'ty, religious beliefs or
economic resources. It is, in short, to adapt the meal plan to the characgeristics and circumstances
of each person, without forgetting that the most outstanding feature &t this plan is the successful
food distribution of carbohydrates throughout the day, along with the proportion of the other ma-
cronutrients and observing its effect on weight. Q

There are many possibilities when planning food for peo@%’ with DM1. The choice depends
on the characteristics of each person and the availability of spgources (material resources and ex-
perienced professionals) to choose one plan or another. )

S

6.2.1. Menus based method (Appe%ﬁ% 4)

N
It is based on the use of predefined and adapted ggal plans tailored to daily menus, whilst main-
taining adequate nutritional parameters. \\Q
They are very useful for those people \Sﬁo find it difficult to organize themselves or are in
the early stages of diabetes, a phase in Wh@i the patient or their family need simple and effective

strategies. &
@)

Q
6.2.2. Servings based m%ﬁlod (Appendix 5)
O

N
It is based on a count of all thé%asic nutrients: the HC group, proteins group and lipids or fats
group, thus contemplating tl(lz)ég correct amount and distribution in the context of a healthy diet.

For an easier use thei& are 6 food groups based on the proportion of the most important nu-
trients that contain: CSZ)

1. Dairy produC§HC).
2. Farinaceo SE?HC).

3. Vegetabjgs' and salads (HC).
4, Fruitg@IC).
5. Prqgins.
0
6. Eats.
O

<
AN

104 SNS CLINICAL PRACTICE GUIDELINES



The concept serving, used as quantitative terminology, is defined as the amount of fp@con—

taining 10 grams of each of the primary nutrients. For example: éb\\
20 grams of bread contain 10 grams of carbohydrates = 1 serving Q
50 grams of meat contain 10 grams of protein = 1 serving \QO
10 g of oil contain 10 grams of fat = 1 serving Q)Cy}'

It should be noted that other countries use different contents of carbo ates per serving,
which is important for bibliographic queries or recipes, for example, in Gezmany one serving is
equivalent to 12 grams of carbohydrates and in the United States, to 15 g

X
Based on this servings’ method other systems have been deve@ed to make meal plans
easier. <

v
Q

%S
6.2.3. Exchange and equivalents system (At@\)endix 6)
N

The system of exchange and equivalence is included as an @\\fnsion of the method based on serv-
ings to create a list of foods grouped by similar nutrient vajyes. This allows, within the prescribed
plan, to exchange equivalent food, offering more choié)and more freedom for the design and

adaptation of the menu. ng
Proper application requires that the person skdws willingness to learn and receive proper
training. (%
&
Q

N
6.2.4. System based on countiég carbohydrate servings
S

It is based on the concept that the amouql\§nd distribution of carbohydrates in the food provided
is the most influential factor in postpraridial glycaemia, although it is also important to pay atten-
tion to proteins and fats. . §
&
Few studies attempt to assess tﬁbo effectiveness of different types of diet in iso-
lation. In fact, most studies assgssed contain a specific method of diet included
within complex and multidisc%linary education and intensive insulin therapy pro-
grams. Therefore, it is difficult to extract the effectiveness of the diet in isolation
in the overall intervention,

A poor quality n@cﬁodological SR'*? analyzed the dietary treatment in chil- SR
dren and adolescen (,’-’oased on studies published between 1990-2001 and found 1-
few consistent respits among the 8 studies included, and concluded that the avail-
able evidence ca@not determine the differences between the carbohydrate count-
ing method (cgs%bhydrate counting) and the unrestricted diet.

<

o
&
Y
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O
The Goksen and Kalergis e al.'**-'* studies are the only studies that try to RET
compare the HC counting method and the exchange system in isolation, outside &1+
the context of a structured program of education and intensive treatment. These §
studies showed no significant differences between the two methods in terms of thQ,\(?

effects on HbA | , BMI and quality of life. é,
-Q
§\
%)
Summary of evidence &
6‘\\
Q

NS

Evidence on the effectiveness of meal plans is lgnited and does not provide

RCT conclusive results regarding its effect on metab@control and quality of life'**
1 + 143, 144 @
. S‘b
O
Recommendations e
&
&
N
A meal plan must be set adjustegto age, insulin dosage, physical activity,
v weight and personal situation .(éanancy, hypercholesterolemia, etc.) of the
patient and his/her ability to u\@rstand.
)
-9
N
®)
xS
&
N
QL
N
@Q
5
&
5
N
Jo3
4
2
&
&
QO
\Q
AN
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. . ®))
7. Exercising N
&

Performing regular physical activity is, along with a balanced diet, one of the m@nstays of the

treatment of DM. C"},

Metabolic and hormonal changes in response to exercise depend on sevq%%factors: intensity
and duration of the exercise, metabolic control, type and dose of insulin administered before exer-
cise, injection sites and time between the administration of insulin and the last meal.

N

Variations of glycaemia in connection with the exercise depend %k'everal factors:

* Glycaemia tends to decrease during moderate-intensity ae@ic exercise if a proper in-
sulin level has been administered, it lasts longer than 30-6) minutes or in the absence of

intake before or during the exercise. (2\)\

e On the contrary, glycaemia cannot be changed if theperiod is short and low or moderate
in intensity and adequate intakes are performed before or during the exercise.

 Finally, glycaemia tends to rise when a thereG$ a situation of hypoinsulinemia, very
intense exercise or carbohydrate intake befo@)or during exercise is excessive.

e Itis important to note that children have #4maller muscular and hepatic glycogen store
and are more sensitive to the effect of eé,brcise.

In normal people, insulin secretion dec \es during moderate exercise, offsetting the in-
creased insulin sensitivity in the muscle. Thisis not possible when the administration of insulin
is exogenous, as is the case for patients witfZDM 1. Insulin reduces the normal increase of hepatic
glucose production and induces its uptali;e?/ the muscle, and also prevents the normal ascent non-
esterified fatty acids (NEFA) from the mpbilization of fat stores. In cases of hypoinsulinemia, the
production of hepatic glucose is incréased and the muscle glucose uptake is reduced, and coun-
terregulatory hormones (catecholamines, glucagon, cortisol and growth hormone) rise, and these

changes are more prominent at h@er exercise intensity. It also produces an increase in hepatic
NN

lipolysis and ketogenesis. Q
N
@Q
5
&
2
&
Jo3
NS
2
<
Q)(Z)
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7.1. Benefits of exercise in patients with DM 1 ;§°5
3
S

Key question:

O
&
*  What are the benefits of exercise for people with diabetes mellitus type 1@
NS)
>
The CPG NICE 20047 includes the following studies: \{’3
N

N
7.1.1. Children and adolescents >

%
N
An RCT' compared the effect on metabolic control of a progidm of intense RCT
regular physical activity (30 minutes three times a week fof512 weeks) in 9 1+
children with DM1 vs. 10 children who did not participate {ihe program. The
intervention group showed significant improvement ip(g’oAlC levels [mean

(SD): 11.3% (0.5) vs. 13.3% (0.5), p <0.05]. c’}\
&
Another RCT"® with 32 children studied the egect of a program between RCT
workout once a week for three months and four;@o changes in HbA levels, 1+

urine glucose or maximal oxygen consumptio\t@

O

One before-after RCT evaluated th \ ect of three daily sessions of low RCT
intensity aerobic for two weeks (n = 20)*% obtaining an improvement in HbA 1-
levels [mean (SD): 8.28% (1.3) to 7.9%% (1.42), P=0.023] after the interven-
tion. Q)

N
&
A cohort study'*®* with 19 children and adolescents with DM1 aged  Observational
3 to 20 years, evaluated the %ﬁct of regular physical activity on glycaemic Studies
control, insulin doses and \fé@g ency of hypoglycaemia. 2+
B

The HbA _ levels <Z)re lower in the groups who practiced regular physi-
cal activity more frequently (p <0.001), this difference remaining in all age
groups and in botkkcsbxes. A higher frequency of physical activity was asso-
ciated with a gi'rg@r effect on HbA : exercise 1-2 times per week reduced
HbA  levels 120 %, 3 or more times per week by 37%.

<
Childéﬂ over 9 years who did not practice any physical activity required
a higher daily dose of insulin than those who exercised 1-2 times per week (p

<0.00 1950
S
AN
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7.1.2. Adults

O
N
<4
The CPG NICE 20047 includes the following studies: \§2
9
A small sample of RCT™ (n = 56) which studied the effect of a 16-week C"}, RCT
program of aerobic exercise in young men with DM1, identified no significant @ 1+
change in HbA  or glucose, although it did find significant differences regar:
ing the maximum oxygen consumption (higher) and the total cholesterol le¥21

in blood (less) in the intervention group. \{0
N
A prospective non-randomized study'* with a before-after desigirshowed Non-
no significant change on HbA = or microalbuminuria, but did findzsignificant ~ randomized
decreases in total cholesterol and glucose compared to the starti@oint in the CT 1-

group that followed a supervised exercise program (at least 1335#inutes/week)
for three months compared with the group that did not perforst any exercise.

<
S
A before-after designed test'”' found that an intery#ntion consisting of a Non-
10-hour educational module which included physicél’exercise three or four  randomized
times a week, had no significant changes in the blood glucose or fasting cho- CT1-
lesterol levels. . C()b
N
N
A small sample cross-sectional study‘5£Pound no significant changes in ~ Descriptive
blood pressure, lipid profile, HbA , fru\c@amine or glycaemia, relative to study
baseline. \\ 3
o
The SR Conn et al.' include@?l studies (n = 1435 adults with DM1) SR with MA
evaluating the effects of educatior@' interventions that included physical ex- of RCT
ercise. Despite the heterogeneity-’detected, it was found that interventions 1++

involving physical exercise improve metabolic control in adult patients with
DM1 [Mean reduction of H&lc 0.33% (95% CI 0.26 to 1.28%)]. Besides
these compared the effect Q@’nterventions that included only physical exercise
vs. those which also inc]@éd dietary and pharmacological measures (9 stud-
ies), proving that the lﬁér had a greater effect on HbA .

N

9
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The Pedersen ez al.'>* SR reviewed the effect of exercise in patients with X
DMI and identified a protective effect on the development of cardiovascu- 1+£++
lar diseases, a positive effect on the lipid profile (decreased LDL-cholesterol OQ

and triglycerides, increased HDL-cholesterol and the HDL-cholesterol/total
cholesterol ratio). However, it did find inconsistent results on the impact of
exercise on the endothelial function. The authors of this SR concluded that @
although there are few studies analyzing specifically the effect of exercise
patients with DM1, the results indicate that there are minor differences in e
metabolic control of active and inactive adults's> !5 or that there is no differ-
ence'*- 157158159 'However, they felt that physical activity has possibly behefi-
cial effect on lipid profile in people with DM1 by lowering LDL-chgi&sterol,
triglycerides'” levels, increasing HDL-cholesterol and the HDL—%’@lesterol/

N
(@)

total cholesterol ratio'*- 38, Q
~N
o
An SR'® examined the effect of exercise on differen@’esult measures SR
(glycaemic control, insulin requirement and lipid profile) irfﬁaople with DMI1. 1++
No improvement was observed in terms of metabolic contf&l through exercise,
even if there was a reduction of insulin requirements, provement in lipid

parameters, in blood pressure and on the endothelial @mtion.

Q

>
$
7.1.3. All age groups G\Q
&
An SRS made in Spain analyzed the im@tct of exercise on metabolic control SR of RCT
and the development of chronic compli&tions in patients with DM1. Different and
results regarding the benefits of phygical activity on glycaemic control, re-  observational
gardless of the level of evidence j¥ere observed: an SR showed no signifi- studies
cant changes'®* while another sbé&/ed a significant improvement of 0.33% in 1++/2++

HbA _levels in the group wh%@id take up some exercise'”. From 16 RCTs,
10 showed no change and 6 found some minor improvements and from three
observational studies, tw owed some effects on those you had practiced
exercise. The authors of tfi¢ SR concluded that most of the studies show that
the practice of regular pbysical activity affects positively (or at least does not
worsen) the metabolij;)gntrol of patients with DM1. Regarding the results on
the development and-progression of chronic complications, there is not enough
information on thigmatter.

o
&
Y
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Summary of evidence .(93
3
b(b
SR §
1++/2++ |Inpeople with diabetes mellitus type 1,scientific evidence provides@conclusive
RCT results on the effect of regular exercise on metabolic control (Hb.é;:) since some
1+ studies find beneficial effects in patients who do practice expé?se“‘i 147, 148,153,
Observational |while others!#:150.152.154.160.161 found no significant differencessvith people who
studies do not practice regular physical activity. c,_,0
2+ \{0
RCT >
1+ The analysis by age group has shown that the laclqﬁ studies in children and
Observational |adolescents with diabetes mellitus type 1 show a®eneficial effect of physical
studies exercise on metabolic contro]!4-147.148.163, \\Q
2+ X bQ)
N
SR Most studies show that physical exerciseC?las a positive effect on the lipid
1++/2++ profile, lowering LDL-cholesterol and thig"concentration of triglycerides, HDL
RCT cholesterol and increasing the HDL/to@'\ cholesterol ratio'#130-134.160,
1+ However, other studies have ShOWQl{O significant changes in lipid profile''- '3,
SR >
1++ As for the effects on blood py@sure, a systematic review shows that physical
Descriptive |exercise does decrease it‘ﬁC}\nevertheless a descriptive study'? found no
study significant change. O
; S
N
SR Physical exercise leads@ increased insulin sensitivity in patients with diabetes
1++/2++ |mellitus type 1, V\{}@ is associated with a reduction in exogenous insulin
SR 1++ |intake'®, of about ﬁ”“.
~\\0
)
Recommendations O
&

A Patiengs:with diabetes mellitus type 1 are recommended to do physical exercise,

especilly for its positive effect on the lipid profile and on blood pressure.
2

@(gldren and adolescents with diabetes mellitus type 1 should be highly

A Q.%commended to do physical exercise as there is some evidence showing its

Q- benefits on metabolic control.
Q’J
Q
N
O
\Q
>
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7.2. Type, intensity and duration of physical exercise i 2

3
people with diabetes mellitus type 1 F
S
9
&
Key question: *QQ
e What kind of physical exercise is recommended for people with diabe@ mellitus type 1?
.(.g
X
&
7.2.1. Children and adolescents v
%
5
The CPG NICE’ includes the following studies: S)

An RCT' that included 19 children with DM1 descfip?d the beneficial RCT
effect on metabolic control of an intensive regular exeraise program carried 1+
out for 30 minutes three times a week. cs}\s)

N

Another RCT'™ with 32 children studied théleffect of a once-a-week RCT
training program for three months, finding no cl@ges in HbA _levels, urine 1+
glucose or maximal oxygen consumption. Q\

N
O

A cohort study'*® with 19 143 childrefpand adolescents with DM1 aged  Observational
between 3 and 20 years found that the @Alc level was higher in the group studies
with no regular physical activity (8.4f7é§m the group with less frequency vs. 2+

8.1% in the group with greater frequéncy, P <0.001). This effect was found
in both sexes and in all age groups«{'<0.001). A multiple regression analysis
revealed that regular physical acti¥ity was one of the most important factors
that influence the HbA _level. Jere was no association observed between the
frequency of regular physical %ivity and the frequency of severe hypoglycae-
mia or hypoglycaemia withgloss of consciousness or convulsions. The study
authors concluded that theegular practice of physical activity in children and
adolescents with diabetg@mellitus type 1 should be recommended, being the
recommended frequer@ 3 or more times a week. This study defined “regular
physical activity” as Physical activity systematically practiced at least once a
week for at least 3%$1inutes, excluding sport practiced at school.

o
&
Y
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7.2.2. Adults

O
N
4
The CPG NICE 20047 includes the following studies: §
9
A prospective nonrandomized study'®® with a before-after design con- *. Non-
cluded that conducting a supervised exercise program of at least 135 minutes @ randomized

per week for a period of three months, produces significant benefits it decrea§ CT
es glucose levels and plasmatic cholesterol. 9 1-
<

A before-after study'' concluded that the practice of physical @ning Observational

three or four times a week, did not produce any significant metabolic(b@sponse. study
QO 2+
N

In an SR'*, it was recommended that people with DM 1 Sl\bql)ld perform at SR
least 30 minutes of moderate intensity physical activity every~day or 3-4 hours 1+4+/24++
a week in the form of light walk, cycling, swimming, row'g,hgolf ,etc. In ad-

dition, it was advised to include periods of mild exerci.s\e) or 5 to 10 minutes
before and after training with an adjustment of hydroc}l’rbon intake and take
into account the presence of autonomic neuropath& adjust the intensity of
exercise. N

>
9

The Carral ef al.'' SR noted that two cli:@al trials which examined the SR
effects of exercise training programs with strgdgth and muscle resistance exer- 1+4+/24++

cises showed no significant effects on the\&{%ls of HbA 104195,

o
&

S
Summary of evidence ;§
N

2 ++ In children @ adolescents with diabetes mellitus type 1, the practice of
Observational \moderate to-ifiense exercise three to five times a week for 20 to 60 minutes,

study produced #3ignificantv improvement on metabolic contro]'*>- 146145,
2+ Q
O
Moderate-intensity both aerobic and anaerobic exercise for 30 minutes a day
SR or -gphours a week, showed to have beneficial effects in adult patients with

2++ di%etes mellitus type 1'3.
Q

Non- Q_"}here is no clear relationship between the characteristics of physical exercise
randomized- | and the effects on metabolic contro]'>-'3!-161.164.165,
CT P
130
&
Obsetvational
Qtudy
2+
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Recommend

ations . QO')
S
SO

\ )
People with diabetes mellitus type 1 should be encouraged to perfoé% regular
physical exercise. O

People with diabetes mellitus type 1 should be recomm@cfied moderate
physical exercise for at least 135 minutes a week, without b more than two

consecutive days without doing physical exercise. (%)
fA

People with diabetes mellitus type 1 and their famll'ks should be informed
that they can participate in all forms of exercise, ngithng they know how to
perform the appropriate adjustments to the intake antl insulin.

o

\
The people with diabetes mellitus type 1 w’s'n\s.Q wish to participate in less

common/or specific risk sports should be edu¢ated on this matter, however it is

not advisable to perform these alone. (_ ,’Q\

People with diabetes mellitus type 1 and@l\;eir families should be encouraged
to monitor blood glucose levels before~and after exercise to learn about the
glycaemic response in different condi(#?ns of exercise, and make the necessary
adjustments before, during or afterql.\

N
People with diabetes mellitus type T and their families should be informed about
late hypoglycaemia risk in s1tl@'1ons of intense and/or prolonged exercise, to
take the necessary precautloq_s)

People with diabetes me@us type 1 and their families should be informed
that exercise is contrairidicated if there are high levels of blood glucose and/or
ketones in the blood %carine.

- O
Young people andfidults with diabetes mellitus type 1 who want to do intense
physical exerci ould consulta doctor to rule out microvascular complications
that contraind@e it.

114
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8. Glycaemic Control

o
\v
\
8.1. Glycosylated haemoglobin b@o
N
2

Key question: Qb
*  What are the target values of glycosylated haemoglobin? T

*  What are the criteria for the standardization and presentatiog%’f glycosylated haemoglobin

analytic results? \(Z\)

Y

The risk of arterial disease and microvascular complicatio@\g people with diabetes is associated
with inadequate metabolic control over time. Glycosyl.agd haemoglobin (HbA ) has proved to
be a good indicator of metabolic control, but since vety strict control is associated with more
episodes of hypoglycaemia, it is important to identify{be optimal value of this parameter to guide
the treatment of people with diabetes. Q

\
o)

8.1.1. Glycosylated haemo glolqi:h{\target figures

R

The CPG NICE 20047 includes the res‘xﬁ\tg of a randomized trial published RCT
by the Diabetes Control and Compl idtions Trial Research Group'® and 1
the follow-up of that same cohort’®, which assessed the occurrence of
. .. S . . .
microvascular complications, con@nng a group of 638 insulin dependent
patients with intensive therapy i@an HbA, levels of 7%) vs. another group
of 638 diabetic patients treateft with conventional therapy (mean HbA
levels of 8.8%). After 6.5 yeds of follow-up, it was observed that the group
who underwent intensive{@rapy reduced the risk of retinopathy by 75%,
and its progression by 54%; the risk of microalbuminuria decreased by 56%,
the risk of neuropathy Gvas reduced by 69% and its progression by 57%.
However, there wasifiree times the risk of hypoglycaemia and a higher
rate of overweight 'E@the intensive treatment group than in the conventional
treatment group. O

@

A medi&i‘?—high quality SR from 8 RCTs (1,800 patients with DM1)'68 SR of RCT
evaluated % effect of long-term glycaemic control on macrovascular com- 1++
plicationsn patients with DM1 and DM2, comparing intensive treatment vs.
non—int%ﬂsive treatment, with an average difference of 1.25% (-11 mmol/mol)
of Hb4y, levels between the two groups. It was found that patients with DM1
andirtensive treatment had lower risk of macrovascular events [RR of macro-
vascular events 0.38 (95% CI 0.26 to 0.56) and RR of cardiac events 0.41 (CI
95% CI10.19 to 0.87), RR of peripheral vascular events 0.39 (95% CI: 0.25 to
0.62)].
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S
A high quality cohort study'® studied 879 patients with DM1 with no  Cohor 'Qdies

cardiovascular or kidney disease at baseline. These patients were divided into ﬁﬂ

4 groups according to their mean levels of HbA _at baseline: group 1, HbA §

= 5.6 - 9.4% (70 mmol/mol), group 2, HbA, =9.5 - 10.5% (81 mmol/mol), \Q

group 3: HbA  =10.6 - 12% (96 mmol/mol), group 4: HbA =12.1to 19.5% c‘f},

(171 mmol/mol). After a 20-year follow-up, the incidence of cardiovascular @

and overall mortality was compared between the groups. Analyzing the HbASD

as a continuous variable, it was observed that each HbA  unit increase was

associated with a RR for death from all causes 1.16 (95% CI: 1.08 to 1.24)@nd

RR for cardiovascular mortality 1.20. By analyzing the HbA  as a qu Iitative

variable, it was observed that people with greater than or equal to 7 bA

showed an RR for mortality from all causes 2.66 (95% CI: 1.16 to@.ll) and

RR for cardiovascular mortality 3.50 (95% CI 1.09 to 11.23). . Q&
N
o
A cross-sectional descriptive study'” reported a posit@e correlation (r  Descriptive
=0.427, p <0.001) between HbA _levels and severity of cﬁﬂ)nary disease, as study
measured by the Gensini scale. Cg) 3
N
XN
>
S

8.1.2. Criteria for the standardizatidon and presentation of
glycosylated haemoglobi@nalytical results

O

Considering the variability of how analy‘§ results are expressed in HbA Expert
in Spain in 2002 (70% expressed in unitg JDS/JSCC and 30% in units NGSP/ consensus 4
DCCT), a paper from expert consenéds has been published in Spain to

recommend a series of measures fqré};e harmonization in stating the HbA

results'”!. ‘§

The points agreed upon were ﬁéf‘ollows:

1. Laboratories shall use tr ble methods to the IFCC reference method.

2. Following internatio?ecommendations172, it is agreed to issue HbA

results in two types of simultaneous units in all laboratory reports: NGSP/
DCCT % units (with (%’ecimal) and IFCC (mmol/mol) (no decimals).

3.The publications@nd clinical guidelines developed from the date of the
agreement includéahe two units in their texts.

4. The transf%&ation into units NGSP/DCCT (%) will be performed
through different conversion equations, using the information technology
systems ofeach laboratory:

e If q%rking with calibration JDS/JSCC (Japan): NGSP (%) = 0.985 x
JBS/ISCC % + 0.46.

] Q‘U‘f working with Mono-Sweden calibration (Sweden): NGSP (%) =
S 0.923 x Mono — Sweden % + 1.34.

e If working with IFCC calibration (%): NGSP (%) =0.915% + 2.15 x
IFCC.
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* To calculate the equivalent in IFCC units (mmol/mol) starting from
NGSP/DCCT (%) units: IFCC (mmol/mol) = (NGSP % - 2.15/0.915)
x 10.
5. The methods used should have an imprecision (coefficient of variation) \Q
of less than 4%, but the ultimate goal should be to achieve an accuracy of
less than 2%. .
” X

6. In transient situations, such as the current use of JDS/JISCC (%), it ?
recommended to inform, if necessary, during a transitional period (12;
months) in both units JDS/JSCC (%) and NGSP/DCCT (%) units. s\\,\

7. The societies that underwrite this document will undertake to im@nent
education and outreach programs for its members. o

8. Including estimated mean glucose (eAG) with glucose a\néZ)HbAlC in
glycaemic status reports is not based on enough scientific evidénce to allow
its use in the clinic. To determine the actual role it could ple@*m the clinical
practice, further research is required in all groups of (diabetic patients,
including paediatric patients, pregnant women and elc&?’ly, as well as the
various ethnic groups. NS

Summary of evidence

%)
N

RCT Intensive therapy with médium HbA, _levels of 7% reduces the microvascular
1+ complications risk but iereases the risk of hypoglycaemia'®® 167 168.169,

=
SR of RCT |HbA  levels grea(q'p than 7% increase cardiovascular and death due to all

1++ causes risk '8 169 179
5§
N)
Recommendations Q)Q
$

It is recg)mmended to inform people with diabetes mellitus type 1 and their
familigs of the benefits of a long-term metabolic control with HbA  levels
belaw 7% (46 mmol/mol) without disabling hypoglycaemia, therefore the care
measures must be designed to achieve these aims.

\
Wy Q.%he aims of the treatment should be individualized and agreed with the patient,
Q assessing the risks and benefits.

Vo2
i The goals should be less demanding in people with a history of severe
\Z_,Q hypoglycaemia, no recognition of hypoglycaemia, patients with limited life
\(@ expectancies, young children and patients with chronic concomitant diseases.

AN The HbA _ results should be issued in two types of units simultaneously on all
D laboratory reports: NGSP/DCCT % units (with a decimal) and IFCC (mmol/
mol) (no decimals) units.
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8.2. Systems of Continuous Glucose Monitoring

Key question:

e Do the continuous glucose monitoring systems improve metabolic contr@)

In people with diabetes mellitus type 1 it is considered appropriate to asses blood glucose levels
in different times during the day: before and after meals, before, dur"%'and after exercise, and
occasionally overnight. However, intermittent measurements by capidiary glucose do not always
provide enough information about the time when the glucose chan @, and, if it does, how fast it
does so and in what direction. To overcome these limitations, syst€ms have been developed that
allow continuous glucose monitoring (CGM) in interstitial ﬂui(@}or more than 50 years.

On the one hand, non-invasive continuous monitorini systems have been searched for: en-
zyme electrochemical sensors, spectroscopy, infrared or otiket, although currently most are under

development!7 174175, Cg)
N
The MCG systems marketed today are invasive @ measure the amount of glucose within

the interstitial fluid using a subcutaneous electrochegiical enzyme sensor (Dexcom ®, Medtronic
®, Navigator ® systems), or by obtaining samples-of interstitial fluid by microdialysis techniques
(Menarini ®)'76:1"7, These devices require capil].a{[?J glucose measurements for calibration!”s.

Moreover, one must distinguish two typé: Qf MCGs according to the way the reading of the
data is performed: with retrospective or real,o' e reading.

N
In systems with retrospective readiifg, the information is downloaded after use, allowing
adjustments in the therapy of patients @th diabetes. Initially, the reading period was 72 hours,

now it reaches up to a week. OQ

In real-time systems a compuffprogram, providing an interstitial glucose reading every few
minutes, allowing adjustments e real-time therapy, processes the information. In addition,
these systems allow analyzing i#€nds and set alarms for hypoglycaemia and hyperglycaemia and
predictive alarms. The duratian of the real-time sensor currently marketed is approximately one
week. The technological evéiution of the MCG is fast and constantly evolving, thus leading to the
improvements of the monitoring systems.

The recommenda@ns of the CPG NICE 20047 do not apply to this guide as technological
developments in ternss of comfort, applicability and capacity of monitoring devices in real time
in recent years camf@t compare the results of the current devices with those existing years ago.
Therefore, only t&?evidence published in the last 7 years has been taken into account.
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8.2.1. Retrospective monitoring

Two meta-analysis'”'* which included 7 and 5 randomized trials, respectively,
including the one conducted by Chico er al.'® in Spain, concluded that
using retrospective continuous monitoring systems is not associated with

X
significant reductions in HbA, compared to frequent capillary blood self- . {)Q

analyses [HbA reduction difference 0.22% (95% CI -0.439 to 0.004), P %Q
0.055]. )
&
For continuous monitoring during pregnancy, a study of patiel@s\ with
DMI1 and DM2 has demonstrated an improvement in HbA | levels lower

macrosomia rates using retrospective MCG'®2. 71 pregnant women, with dia-
betes were studied, 46 of them with DM1, comparing the useg@MCG (n=
38) versus standard Oglycaemic controls (n = 33), with treat adjustments
based on the results observed. The women with MCG had lo@er HbA levels
during the last weeks of pregnancy [mean (SD): 5.8% (O@] than the group
without MCG [mean (SD): 6.4% (0.7)]. The children of @others with MCG
had lower standard deviation values regarding birth Wéflt [0.9 vs. 1.6, (95%
CI: 0.0 to 1.3)]; smaller mean weight percentiles (697ys. 93), and, above all,
a reduced risk of macrosomia [OR 0.36 (95% CI 6443 to 0.98)], compared to
children of mothers with standard control. (E

¢
§
S

8.2.2. Real-time monitoring§
&
The STAR1' study performed a prospective trial with an integrated insulin
pump and continuous glucose senger system (Paradigm Real Time ®). 146
patients with DM1 and HbA S 5% were randomized in 2 comparison
groups: continuous infusion peiips and real-time MCG vs. infusion pump
and frequent self-analysis in capillary blood. After 6 months of follow-up, no
significant differences were@ound in HbA | levels between the two groups.
S

The Juvenile Dia Q)s Research Foundation (JDRF) published a study in
200834 that included;g; patients, randomly assigned to real time MCG (n =
165) or conventiongh monitoring via frequent capillary blood self-analysis (n
= 156), and were @valuated for 6 months. Most patients used CSII (67-84%,
depending on tha groups) and measured their blood glucose levels more than
5 times a day<@/ith a capillary blood glucometer. 87% of the sample had an
average Hb& level which was less than or equal to 8% (56 mmol/mol). In
patients éﬁger than 25 it was found that the average HbA | level was lower and
statistically significant in the MCG group [difference -0.53% (95% CI: -0.71

to -O@yko.oou.
AN
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Regarding side effects, the differences were not statistically significant.
The authors of this RCT concluded that the effect of MCG was strongly cor-
related with age and that these devices can help motivated adults who are able
to improve their glycaemic control.

S
F
S

9

This same group'® conducted a 26-week study with 126 patients with ¢ RCT
DMI and good metabolic control (HbA, <7%). The group with MCG mairllQ@ 1+
tained its HbA  _levels, while the group without MCG showed a 0.3% dete>
rioration in HbA _levels (p <0.001). No differences were found in the nu@er

of hypoglycaemias between the two groups, which was the study’s p@ary

endpoint. D
N
v
Another study published by the JDRF'® evaluated the effedéiveness of RCT
the continuous glucose monitoring system (CGM) used on a aily basis in 1+

patients with DM 1. Patients who were assigned to the control.@up (n=219),
showed a decrease in the use of the monitoring system overxtime, although it
was significantly lower in those over 25 years (p <0.001), Regarding glycae-
mic control, a significant decrease in HbA  _levels (p = @9) was observed.

&
&
Q
N
&
Summary of evidence N
N
O
The continuous glucose @oi,litoring systems (both retrospective and real time)
RCT developed in recent yeei?’have shown a slight improvement after a one year
1+ follow up of metabolic ontrol in adult patients with diabetes mellitus type 1 '
180,181, 182,183,184, 185
. 4:70
gl
¥
Recommendations §

Q

Although;€ontinuous glucose monitoring can be an instrument to improve or
maintainzmetabolic control in patients motivated and trained in intensive care,

A if it is @Sed continuously, its universal use is not recommended for people with

diabétes mellitus type 1.
<2
Jo3
$
2
i
&
Qo
<
AN
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8.3. Inpatient or outpatient clinical management of pag&'lts
with diabetes mellitus type 1 at the time of diagzﬁ?)sis
S

0
xo

)

=

C
Key question: {)

Q
*  What are the benefits and drawbacks of the management of patients with diabetes mellitus
type 1 in the hospital at the time of diagnosis, compared with outpati%t level management?

X

Traditionally in our health context, when a person is diagnosed with ngetes mellitus type 1, he/
she was admitted into hospital in order to normalize blood sugar lev&ls and control the symptoms
and complications of the disease. During his/her stay in hospitalsihe patient and his/her family
were educated about the disease. It is interesting to analyze the @ectiveness of interventions per-
formed in other health care settings, such as outpatient or hogié treatment, which, in the case of
showing its usefulness, could arise as alternatives to hospitgiszation and therefore avoid the stress
associated with hospitalization. s
i

The CPG NICE 20047 analyzed the results of 13 Q%ls and concluded that CPG
home care (home-based) carried out by a local cligical group specialised in 1+
diabetes management including permanent telephoﬁ contact, is as safe and ef-
fective as hospital management, and therefore recommends that at the time of
diagnosis of DM1 children and adolescents shouid be offered home or hospital
care according to their clinical circumstang%) nd the wishes of the family, and
the proximity of the home to the hospital@rength of recommendation A).

The SR of Clar et al."*® includes séyen studies that provide evidence for
the following outcome measures: OQ

N
&
. N
Metabolic Control §
Four studies assessed HbA% levels relative to inpatient or outpatient SR of RCT
management of patients with DM at the onset of the disease 87188 189,190, I+ +

Two of the studies '¥": ”‘?Z?éund no differences in HbA levels (1, 2 and 5
years follow-up) betweas the two options, while in a third study188, HbA
values were lower incthe group of ambulatory or home based patients than
those treated in the@spital: 0.7% less after 2 years (p <0.05) and 3 years (p
<0.02) of follow1ip.

Q)%

o
&
Y
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Psychosocial and behavioural measures

* Knowledge of diabetes
The three studies that measured parental knowledge about diabetes'™:
190.191 found no significant differences between the comparison groups
in any of the points in time evaluated. . {)Q

* Adherence to the treatment §
Dougherty et al. found no differences between the comparison gygg?s
regarding adherence to the treatment after one month, 12 months; or
24 months, according to what parents or adolescents reporteg. The
reported adherence ranged from 66% to 86% '*. ‘§

On the contrary, Galatzer et al reported higher adherence-fates in the
out-patient/home based group than the hospital group ( 5% vs. 65.5%,
P <0.001), but this effect is due to the behaviour of {EB group with a
higher socioeconomic status'®?. @Q

Siminerio et al. found no significant differences@n the adherence of
the subscales regarding food and exercise regulafion, while the group
treated in the hospital scored significantly higher on the subscale of
glucose regulation (p <0.01)"". Q

>
e Family Impact O
In the study by Dougherty et al., no\@ferences were observed be-
tween the groups in the scores on the) Family Assessment Scale after
one month, 12 months and 24 montffs '*.

Galatzer et al. found higher rateégf positive adaptation in the family
relationship in the outpatient home group (84% vs. 68%, p <0.02),
but again, this result was observed in the socioeconomically higher
group and was not eviden@ the lower socioeconomic group '%2.

Siminerio ez al, with theSFamily Assessment Device found no signifi-
cant differences betw@ groups in the subscales on general function-
ing, problem solving, tommunication, affective involvement and af-
fective response ifilany of the points in time evaluated. However, the
outpatient group@cored better in the behavioural control (p <0.005)
and in the sub@es roles (p <0.05) a month after the onset of the
disease. No significant differences were found between the groups of
outpatient @nd inpatients in the share of responsibilities regarding
diabetes gate for children and their families "'.

A\

Srinivasan et al. '*° found no significant differences between the two
groups with the scale Parent Emotional Adjustment to Diabetes Scale
0\1’Q e Diabetes Responsibility and Conflict Scale after 6 or 12 months.

Z
<7
Y
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e Coping and Stress
The Dougherty and Siminerio et al studies '** ! showed no significant
differences between the two groups in the stress scales perceived when
evaluating the parents after a month, 12 months or 24 months.

e Satisfaction with the treatment and quality of life
The Dougherty and Siminerio et al studies '**-"'showed no signiﬁcanb\
differences between the groups in the scales of satisfaction and quali
of life in the assessments carried out after a month, 12 months .0@24
months 88191, R

e}

* Truancy and performance at school or work <
Neither the Galatzer et al. nor the Dougherty et al. studies,found any
significant differences between the groups in performan@t school or
work or school absences, respectively 8192, 62)

S

N
Q)C)

Complications @)

* Need for hospital admissions or emergency u Q)isits
The studies that analyzed this outcome'®”- " 2 found no significant
differences between the comparison groups(z‘r ospitalization, nor vis-
its to the emergency units related to diabe(tgs.

* Acute complications . Q\O
None of the four studies that analyzed Severe hypoglycaemia, hyper-
glycaemia and ketosis, diabetic ketoacidosis or chronic hyperglycae-
mia 187 188.190.193 showed signiﬁca@ifferences between the two com-
parison groups for more than 5 8ears.

Q

S
. W
Summary of evidence CSO
S

Ambulatory e@ﬁcation at the onset of diabetes mellitus type 1 is as effective as
SR hospitaliz§n, provided that the patient is clinically well, his/her home is near
1++ the hospital and there is a hospital sanitary organization (12 hour day hospital
and 24 r telephone ContaCt)7’ 186, 187, 188, 189, 190, 191, 192, 193.

xSy

N

9

Recommenda%(gns
Q

Q)Q At the time of diagnosis of diabetes mellitus type 1 outpatient care and education

QQ can be offered versus hospital management, according to the clinical needs,

5y circumstances and wishes of the patient and the patient’s home proximity to the
\Q(D health services, provided that there are no acute complications and that enough
X sanitary infrastructure can be guaranteed to ensure adequate health care quality.
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8.4. Preparations of insulin in the treatment of patlentgo’

with diabetes mellitus type 1 éz’
S
9
lau
Key question: Q@v

*  What is the effectiveness and safety of the different insulin prepara‘uo@

>
S
Since the eighties new forms of insulin, called “insulin analogues” sybthesized with genetic re-
combination techniques are available. The fast acting analogues hge fewer tendencies to be
combined in hexamer complexes than human insulin and are abs@sbed more easily, so its onset
of action is faster, its peak of action is higher and its duration is<shorter. Currently, in the Spanish
market there are three products with these features: lispro, asp@ﬁ’ and glulisine.

Slow acting analogues (glargine) produce a more pro]eﬁed release of insulin and no peaks,
with a lower risk of hypoglycaemia. @

Insulin analogues have sought to imitate the phys@ogical profile of basal insulin secretion,
improve the pharmacokinetic profile of conventlona{ansuhns to overcome the limitations they

h
ad. \Q
0
$
Q

8.4.1. Fast acting analogues vs¢ Auman insulin
-2

\Q

: S o

8.4.1.1. Adults. Fast acting analo%aes vs. human insulin

The CPG NICE 20047 analyzed a tot{&f 20 good quality RCTs that compared fast-acting insulin
analogues with soluble human ins
N
Eleven of these studies u§ a parallel design (2,425 patients were treated RCT
with an analogue treatment st acting insulin, 1821, with soluble insulin)!** 1+
195.196. 197, 198. 199, 200.201.202. 203.30% T these studies, the levels of HbA,  were lower
[WMD -0.14% (95% CI120.19 to 0.08%)] in patients using fast acting insulin
analogues, compared,\ those treated with soluble human insulin.

9
<
These results)ﬁvere confirmed in the analysis for each insulin analogue. RCT
Thus the results\8f 8 RCTs comparing lispro insulin vs. soluble human insu- 1+

lin!%4.195. 196, 197428, 199.200.201 showed a lower level of HbA [WMD -0.13% (95%
CI -0.24 to -@:92%)] in the group that continued the treatment with fast acting
insulin anajygues.

ddition, 3 RCTs comparing aspart insulin vs. soluble human insulin RCT
obtained a similar result [WMD -0.14% (95% CI: -0.20 to -0.07%)]**20%2, 1+
Twelve RCTs using a crossover design!®# 205-206.207.208.209.210.211.212 ghgwed RCT
no significant differences in HbA levels in the treatment with fast acting insu- 1+

lin analogues vs. soluble human insulin (WMD 0% (95% CI -0.09 to 0.08%)].
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Seven systematic reviews that have examined the effectiveness and safe- SR ﬁ%ﬁ
ty of fast acting analogues vs. human insulin 23 214.215.216.217.218.219 haye been +
located. In this guide, for the update of the CPG NICE 2004, the Cochrane OQ
review of Siebenhofer et al '* will be used, due to its rigorous methodology O
regarding the definition of the disease, have a longer follow-up period (mini- c"},

mum 4 weeks) and include more recent studies. Although there is a review @

with a publication date later than that of Siebenhofer er al. >, with a revi;§

period, which is very similar to the previous one and very similar results

conclusions, it applies less rigorous inclusion criteria, so the GEG has decided

to disregard it. N

>
>

Metabolic Control o

N

In the Cochrane review of Siebenhofer et al. *'* were 20 RCTS.\Q{‘G analyzed, SR of RCT
the WMD of HbA  was statistically significant in favg;;bof the insulin 1++
analogue compared with human insulin [WMD -0.1% (95% CI: - 0.2% to

-0.1%)]. However, in the sensitivity analysis carried ouGthe higher quality

tests showed no better HbA1C levels with insulin anz{]}'gues, therefore the

above results should be considered with caution. <

Sixteen RCTs compared lispro vs. human ins%in and found no significant
differences HbA, [WMD -0.1% (95% CI: -0.2%$0 0%)].

Six RCTs compared aspart with human i@llin and found no significant

(o).

differences [WMD -0.1% (95% CI: -0.2% t(%

No studies specifically designed to i@\'estigate the possible long-term ef-
fects were found. o

Q

In the study by Chen er al.** t}éé bA, levels measured after 12 weeks of RCT
treatment were better in the insul@ spart group than in the group with human 1+
insulin [geometric mean (rang@Q (6.7t09.7)vs.8.7(741t011.4),P<0.05].

Q

An SR with meta—ana&géisn‘ that compared insulin analogues vs. human SR of RCT
insulin included 68 RCTs.and found a slightly greater reduction of HbA with 1++
lispro [WMD -0.09% & CI-0.16 to -0.02), P <0.05] and with aspart [DMP
-0.13 (95% CI: —0.20@ -0.07) p <0.05] than with human insulin.

&
ol
Hypoglycaen@
©

In 10 of the studies included in the review of Siebenhofer et al.!%* 193-208.212.222. SR of RCT
223.224.225. 22677 "with a total of 4266 patients, there were fewer hypoglycaemic 1++

episode%@ith insulin analogues than with human insulin [Weighted mean
differefice (WMD) of mean overall hypoglycaemic episodes per patient per
mo@ ~0.2 (95% CI -1.1 to 0.7)].

An SR 2" observed that in 13 of the 27 studies with fast acting insulin SR of RCT
analogues a significant reduction in the number of episodes of hypoglycaemia 1++
per patient per month [mean (SD) 14.0 (3.7) p <0.05] took place.
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An RS with meta-analysis **' compared insulin analogues vs. human in- SR ﬁCT
sulin included 68 RCTs and found that use of insulin lispro led to a lower risk
of severe hypoglycaemia [RR 0.80 (95% CI: 0.67 - 0.96)] and a lower rate of §

nocturnal hypoglycaemia [RR 0,5 (95% CI 0.42 to 0.62)]. Q
&
Q9

) ) Q\

Quality of Life R
)
9

TWelVe StudieSZOZ, 205, 207, 208, 209, 226, 227, 228, 229, 230, 231, 232, 233, 234 analyzed aSReCtS RCT
related to quality of life, but there was great heterogeneity in terms ©f the 1+

instruments and measurement scales used. Assessing quality of lifeqyith the
most used instrument, the Diabetes Treatment Satisfaction QueStionnaire,
showed no significant differences between the treatment used i3 studies,
while 4 studies found improvement in the group treated with insti{in analogues
in relation to the convenience, flexibility and continuation &foxﬁle treatment.

Q
In an SR?" the quality of life in 13 of the 27 stqéés with insulin ana- SR of RCT

logues vs. human insulin was assessed; 11 of which sl).gb)ved improvement and 1+
2 showed no significant changes. QK
N
o3
$
$
DN
Summary of evidence O

N2
S

SR of RCT
1++

In adult patients with di ztes mellitus type 1, treatment with fast acting insulin
analogues produces ight improvement in glycaemic control, (overall less
than 0.1% of HbA :J2%221-235 and less hypoglycaemic episodes, !4 19% 208,212,222,
223,224,225, 226,227 thy e treatment with human insulin.

N
Some studies ifidicate that the treatment with analogues could improve the

quality of lifef patients, although the results are not consistent?0% 205.207. 208.209.
226,227,228, 229,@), 31,232,233,234,219

. * . .
It is noténown how this treatment affects the development and evolution of

microyé@cular complications, as there are no long-term data.
N

9

Z
Recommendaiibns for adults

1In adults with diabetes, type 1 fast acting insulin analogues cannot be

recommended in a generalised way, as they have similar effectiveness to human
insulin and there is no evidence to ensure its long-term safety.

However, as these provide greater flexibility in their administration, patients are
more satisfied, which may improve adherence to the treatment. It is therefore
advisable to make an individualized assessment of the treatment.

126
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8.4.1.2. Children and adolescents. Fast acting analogues vs. human insulin, on

<

The CPG NICE 20047 included 3 RCTs in children and adolescents that compared &t—aeting
analogues vs. human insulin®”-#¢-%7 and found no significant differences in the meta@lie control

assessed based on the HbA | levels [WMD -0.03% (95% CI -0.21 to 0.14%)].

&
Metabolic Control .{)

)

Two RCTs carried out in prepubertal children®? 2% assessed the difference
between lispro and human insulin and found no significant difference in-{fe
HbA  levels between the two drugs. X

N

A subsequent study** carried out with 26 children aged betweég 2 and 7
showed little difference between the treatment with aspart or hu@l insulin.
Q

QO

N

Two studies carried out in adolescents, Holcombe 4120241, found no
significant differences in metabolic control in this popu]z@én group using fast
acting analogues or human insulin. N

&
An SR with meta-analysis**! that compared i ‘?n analogues vs. human
insulin and included 68 RCTs found no significant difference in HbA levels
between lispro and human insulin. . (()D

Hypoglycaemia

patients*®>® and adolescents** foup@o significant differences in the type of
insulin used. Neither showed diffe@}ces in the rate of severe hypoglycaemia

in prepubertal children”’. \\Q

The results of the studies-vere not consistent in the number of nocturnal
hypoglycaemic episodes in (ﬁdren before puberty: of the three studies exam-
ining the rate of overall ng&turnal hypoglycaemic episodes, two found no sig-
nificant differences*’-**@nd one identified differences statistically significant
in favour of the treatm,é& with analogues*®.

N

9

An SR with Cota—analysiszz‘ which compared insulin analogues vs. hu-
man insulin inc@z 68 RCTs and found only significant differences in the
risk of nocturgal hypoglycaemia in adolescents with lispro insulin versus hu-
man insulin (Zk)gR 0.61 (95% CI1 0.57 to 0.64)].

~Q®

%
Growlly
<
\ . . .
The\study by Mortensen et al.**! found lower increase in BMI in adolescents
treated with aspart vs. those patients using human insulin; the difference was

statistically significant only in men [mean (SD) -0.13 kg/m? (0.16) vs. 0.41
kg/m? (0.18), P =0.007].
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Summary of evidence .(\05
<
D

J
In children and adolescents with diabetes mellitus type 1, treatme ith fast
SR acting insulin analogues has not shown differences in glycaemie, control or
1++ incidence of hypoglycaemic episodes compared with the results@btained with
human insulin221; 236; 237; 233; 238; 240; 241, 221, 236, 237,233, 238, 240, 241 . ®C)
QO
S
Recommendations for children and adolescents &
N
’CJ\
In children and adolescents with type 1 diabetes, widespread use of fast

acting insulin analogues cannot be recommended, since they have similar
effectiveness to human insulin and there is no\@ldence to ensure their long-
A term safety. t<>Z)

However, as they do provide greater flexib in their administration, patient’s
satisfaction increases, thus it may improve’ adherence to the treatment. It is
therefore advisable to make an individualijzed assessment of the treatment.

Py
&
8.4.1.3. Pregnant. Fast acting analogues vs.\Qluman insulin
. \o(b
$
Metabolic control C>\

Two trials carried out in pregnant woren***** found a similar HbA  _re- SR of RCT
duction in the group treated with lispro in&ilin analogue and the group treated I++

with human insulin. ®)
S
An SR** assessed the effe\(;éf)beness of fast acting insulin analogues in SR of RCT
pregnancy. The authors believgé ese drugs to be very helpful during preg- 1++
nancy, as they reduce postpra&d}al hyperglycaemia better than human insulin.
Y%
$
Q
Hypoglycaemia <~
ypogly S
9
9
Regarding the risk@f undergoing hypoglycaemic episodes, the Persson ez al ** RCT
study found that\iie rates of biochemical hypoglycaemias were significantly 1+

higher in the o up of analogues compared with the group of human insulin
(5.5% vs. 3,99, P <0.05), while the study by the Insulin Aspart Pregnancy
Study Group™ found no significant differences between the two treatments.

Regarding severe hypoglycaemic episodes, in the first study, 2 women
who were treated with human insulin had 4 severe hypoglycaemic episodes vs.
no episode in any patient in the group with insulin analogues. Meanwhile, the
study of Mathiesen et al. *** showed no significant differences.
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In an SR** the authors considered interesting the use of fast acting insulin SR ?CT
analogues, since they can reduce episodes of pre-prandial hypoglycaemia. +

S
9

Adverse Effects 3%

9

)
Two trials** ?* found no significant difference between the treatmentgQ RCT
in relation to the number of cases of live births, foetal loss or congenit&P 1+
malformations. \{O

b\
An SR*¢ examined the effectiveness and safety of analogues duagg preg- SR of RCT

nancy and concluded that, although there are only studies on lisprazand aspart 1++

during pregnancy available, studies show that teratogenicity, antigenicity and
autoantibodies placental transport of these drugs is similar to_ an insulin.
N
@)

&

NS

O
<

Q

In pregnant women with diabeteq%nellitus type 1, the results of the studies in
SR of RCT |terms of metabolic control, hypeglycaemia and adverse effects on the foetus of

Summary of evidence

1++ fast acting analogues vs. humiadi insulin are not consistent?% 243: 244: 245: 246.242, 243,
244,245,246 .
R
3§
Recommendations in pregnané
S
In pregnant wo with diabetes type 1, the use of human insulin is
A recommended %ﬁts demonstrated efficacy and its greater safety against the use
of analogues. >
Q)\{
5
8.4.2. Slow-acting analogues vs. human insulin
2

84.2.1. Glargil}gf’-?/s. retarded human insulin (NPH)
@

8.4.2.1.1.A0kd>§

<
The CPG ]@CE 2004" does not include studies that provide evidence on this matter.
0

9
Metabblic Control
In an’ SR*7 11 studies (n = 3279) examined the effects of glargine on SR of RCT
metabolic control. The results were inconclusive, because only 5 studies 1++

demonstrated statistically significant results in favour of glargine compared
to human insulin (NPH) and the differences found were not clinically relevant
(less than 1%).
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O

Another SR*® compared NPH insulin preparations vs. slow acting ana- SR o(%RQCT
logues for basal insulin replacement in patients with DM 1, administered sub- OF+
cutaneously once a day or more. 23 randomized controlled trials were iden- §
tified. A total of 3,872 patients were analyzed in the intervention and 2915 NS
in the control group. The weighted mean difference (WMD) for the level of C"},
HbA  was -0.08 (95% CI -0.12 to -0.04) in favour of slow-acting analogues. &
The WMD between the groups in plasma glucose levels and fasting blood w
-0.63 (95% CI: -0.86 to -0.40) and -0.86 (95% CI: -1.00 to -0.72) in favour“sf
the analogues. The weight gain was more significant in the control groups.cq\lo
differences were found in the number or acuteness of severe adverse egé’ﬂts or

deaths. Q
v
%
A high quality SR with meta-analysis** assessed differe@ in HbA , SR of RCT
the incidence of hypoglycaemias and weight gain between the-ireatment with 1++
human insulin and slow acting insulin analogues in adults DMI. A total

of 20 RCTs comparing NPH human insulin (2486 patientsg?vith slow insulin
analogues (detemir or glargine) (3693 patients) were selpg%d. 7 of the 20 stud-
ies showed a significant improvement in HbA _levels apatients treated with
analogues (no differences in the remaining 13); in to@there was a significant
reduction in HbA levels with analogues [-0.07 ‘7@95% CI-0.13t0 -0.1), P
= 0.026]. In terms of weight, 9 studies found a s@ﬁﬁcantly lower gain with
detemir vs. NPH, with differences in BMI [0.2 /m?2(95% CI 0.06 to 0.47),
P = 0.012]. However, no differences were found in the BMI when comparing
insulin glargine with NPH insulin.

-9
N
$
An SR with meta-analysis?! whi@*compared insulin analogues vs. hu- SR of RCT
man insulin and included 49 RCTs witi slow-acting insulin analogues, report- 1++

ed a small decrease in HbA  , but St&tically significant [WMD -0.11% (95%
CI-0.21 to -0.02)], with insulin g@gine vs. NPH insulin.
S

N
QL
Y
Hypoglycaemias Q
$
The review of Tran et @** showed no significant differences in terms of SR of RCT
overall, severe or noq'glgnal hypoglycaemias. 1++

9

S

Another S found no significant differences in the risk of hypoglycae-
mias in patie sreated with slow-acting analogues [OR 0.93 (95% CI 0.8 to
1.08)] vs. pa&n%?lts treated with NPH insulin. However, the differences were
significant for severe and nocturnal hypoglycaemic episodes: [OR 0.73 (95%
CI0.61 @.87) vs.0.70 (95% CI: 0.63 to 0.79)] respectively. The WMD be-
tween NPH insulin groups and slow-acting analogues for hypoglycaemic
eventﬁis not significant [WMD -0.77 (95% CI: -0.89 to -0.65)].
AN

SR of RCT
1++

130 SNS CLINICAL PRACTICE GUIDELINES



An SR with meta-analysis**® of 16 studies compared the use of analogues

(n =264) vs. NPH (n = 225). With respect to hypoglycaemia and nocturnal
hypoglycaemia, the risk was significantly lower with slow acting insulin
analogues [OR 0.73 (CI1 95% 0.60 to 0.89), P =0.002) and OR 0.69 (95% CI:
0.55t00.86), p=0.001, respectively]. Comparing the analogues, detemir was
associated with significantly fewer episodes of hypoglycaemia and nocturnal .

hypoglycaemia than NPH. §\
9

A meta-analysis SR*?! that compared insulin analogues vs. human i,n@ft?in,
included 49 RCTs with slow-acting insulin analogues. No signiﬁcanb?ﬁffer—
ences were found between the groups of insulin glargine and NP§? insulin
using equivalent doses in both groups.

%
§
o
$
N
@)

The study by Kudva et al.* found no statistically s';éaqﬁ)ﬁcant differences
regarding the score on the Fear of Hypoglycaemia Questionnaire scale among
glargine users, but did find statistically significant differences in a lower score
on the scale of concern among the glargine users. ~.

&

Another study®' found a better score in@]}%gine users for all areas of the
Diabetes Treatment Satisfaction Questionnaire' (DTSQ), which assesses satis-
faction, usability, flexibility and willingngss to continue with the treatment.
Meanwhile, with the Well-Being Queski\&inaire (WBQ) found no significant
differences between the treatments in_felation to the presence of depression,

anxiety, energy and wellbeing. .0

Quality of Life

N
&
N
)
Q

Four studies %2 25325255 Have suggested a relationship between the use of
insulin glargine and can@r development, which has led the Committee for
Medicinal Products fot*Human Use of the European Medicines Agency to
conduct an assessmefi® whose findings are not yet available.

(http://www.ema .%)‘%pa.eu/humandocs/PDFs/EPAR/Lantus/40847409en pdf).

(O%

Summary;of evidence
QO

—\

Safety

SR of RCT
1++

RCT

RCT
1+

Cohort
Studies
2+

1+ COHClusiVezzl; 247,248,249, 250,251,252,253, 254,255

Cohort
studies
2+

(Ei{ In adults with diabetes mellitus type 1, glargine offers slight advantages
\Q(Dl++ versus NPH insulin in respect to metabolic control and occurrence
< RCT of hypoglycaemia. As for the effects on the quality, the results are not
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Recommendations . (\05
S

\(D
B The use of glargine versus NPH can be recommended in adul‘gﬁﬁthough
the lack of data on long-term safety should be noted. a
Regarding the current safety of glargine, it is recommenépy:f not to take
Wy any regulatory action or instruct a change of treatment to-t{#¢ patients using
insulin glargine until the results of the evaluation of @ Committee for
Medicinal Products for Human Use (CHMP) of the c];;quA are published.
Q
QO
8.4.2.1.2. Children and adolescents S
%
. N
Metabolic Control >
S
An RCT found statistically significant differences in fav@fof glargine in SR of RCT
HbA, **: in 14 children aged 6 to 12 years. On the contrary, another study”, 1+
carried out with 42 young people aged between 6 tq@ years, found no
significant differences in HbA _levels. (Zg)

Q

An SR with meta-analysis **!, which compav%l insulin analogues vs. hu- SR of RCT

man insulin in 49 RCTs with slow acting insulirs&’lalogues, showed no signifi- 1++
cant differences in metabolic control in child@l\ or adolescents.
-9
. $
Hypoglycaemia CSD\
Q
Schober et al*>* found no signiﬁcimq differences between the intervention RCT
group with glargine and the grou@eated with NPH insulin, either in severe 1+

hypoglycaemia (23% vs. 29%)@ severe nocturnal hypoglycaemia (13% vs.
18%). (55

Y%
The SR by Singh et ‘§.22' found no significant differences between glar- SR of RCT

gine vs. human insulin (i severe hypoglycaemias and nocturnal hypoglycae- 1++
mias in children. JON

%)

&
Q)‘D
Ketoacidosis—,
©
<

A prospect'&()?e observational study*” analyzed 10,682 patients under 20 years Observa-
with DMiDwith at least 2 years of evolution of the disease, and a seven-year tional
follow—(@. The total rate of ketoacidosis episodes which required admittance study
to hoépital /100 patients per year was on average (SD) 5.1 (0.2). While 2+

patiéyﬁ'ts using insulin glargine or detemir (n = 5317) had a higher incidence of
ketoacidosis episodes than those using NPH insulin. This difference remained
significant after the adjustment for age at diagnosis of DM1, HbA , insulin
dose, sex, and history of emigration [OR 1.357; (95% CI: 1.062 to 1.734)].
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Quality of Life
Regarding quality of life, the study by Hassan ez al. *’ found no significant T
differences between the two treatments. S+
9
X
¢
Q9
QO
Adverse Effects S
9
The study by Schober ef al. >® found less severe adverse effects (reaction{zﬁt RCT
the site of injection, antibody formation and ocular reactions) with glargine 1+

(p <0.02), while Hassan et al.” found no significant differences betw@n the
treatments.

N
&
Summary of evidence QS

In children older than 6 years, no~s§§1iﬁcant differences have been found
between the treatment with glar&ine vs. NPH human insulin in terms of

RCT metabolic control, hypoglycaq‘nla and quality of life 22'-236.257.258,

1+
A higher rate of episodes 0f3tet0amd0s1s with insulin glargine than with

NPH insulin was found 25‘)\
\\‘
_ @)
Recommendations O
N
$

The widespread @e of glargine is not recommended in children with
diabetes mellitugtype 1 over 6 years,since no benefithas been demonstrated
for the use o§§’PH. It is therefore recommended to individualize treatment
based on L@opreferences and circumstances of each patient.

£

The treatiient with glargine is not recommended in children with diabetes
Wy mellit @pe 1,aged 6 years or less, since there is no evidence to compare
glargifie vs. NPH in this age group and there is already an effective and
safgytherapeutic alternative.

§’

<
84.2.13. Preg@nt women
&

Summary@f evidence

(7)
ob rv;ifonal An SR** analyzed the safety of analogues during pregnancy. The results
\Sg udies show a similar rate of congenital malformations with insulin glargine as
NG 5 it with human insulin.
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Recommendations . QO)
>

For the time being and waiting for new evidence on the safety o@argine,
the use of NPH as basal insulin during pregnancy is recornmended.
Individually, its use could be considered in cases of significént worsening
of metabolic control with NPH or in the presence of hypoglycaemias.

>
S
8.4.2.2. Detemir vs. human insulin. .0
3
8.42.2.1 Adults L
v
%
Metabolic Control é\)\Q

In the review by Tran et al**', in which the levels of HbA 182937 patients SR of RCT
with DM1 we analyzed, no statistically significant differ¢nges were found I+
between detemir and human insulin [WMD -0.05 (95% C#-0.12 to 0.03)].
N

Another RS**® compared patients with NPH ins@%ﬁ vs. slow acting ana- SR of RCT
logues basal for insulin replacement in DM 1 patienﬁ administered subcutane- 1++
ously once a day or more. 23 were identified in r@domized controlled trials.
A total of 3,872 and 2,915 participants in the intervention and control groups,
respectively were analyzed. The WMD for @u was -0.08 (95% CI -0.12 to
-0.04) in favour of slow-acting analogues. The WMD between the 2 groups in
fasting glycaemic levels was -0.63 (95‘7&& -0.86 to -0.40) and -0.86 (95%
CI: -1 to -0.72) in favour of the analogues. The weight gain was more signifi-
cant in the control group. No differe %s in the number or characteristics of
severe adverse events or deaths Werécg)und.

>
¥
N
Hypoglycaemias Q

In the review by Tran er ﬁ7 no differences between treatments related to SR of RCT
overall hypoglycaemia [RR 0.99 (95% CI 0.97 to 1.02)] were found, but 1++
there were in terms Qf(@:turnal hypoglycaemia [RR 0.89 (95% CI 0.82 to
0.97)] and severe hylﬁ}glycaemia [RR 0.75 (95% CI 0.59 to 0.95)] in favour
of detemir users. éar severe hypoglycaemia significant differences were
found in studies Q@t used bolus insulin analogue (aspart) [RR 0.70 (95% CI
0.52 to0 0.95) mat not for those using human insulin bolus [RR 0.83, (95%
CI0.56 to 1.227].
4

In tI’@Q)SR by Vardi ef al. ***, the number of patients experiencing at least ~ SR of RCT
one epigpde of severe or nocturnal hypoglycaemia was lower in the group us- 1++
ing dé"c?mir and glargine, but the number of total events did not differ. Detemir
insulin had a greater influence on this parameter, with lower heterogeneity.

The number of episodes was lower both with detemir and with glargine for
total and nocturnal events, but not for serious episodes.
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Summary of evidence .QO’
>

SR
1++

O

In adult patients with diabetes mellitus type 1, detemir provides better
metabolic control and lower rates of hypoglycaemia than NEH retarded
human insulin?7: 24, -~

Recommendations

The use of detemir vs. NPH in adults with dia 'zt\'es mellitus type 1 can

A be recommended, although the lack of data oa~long-term safety of this
insulin should be noted. Q)(O
S
3
8.4.2.2.2. Children and adolescents R
@)
<
Only one unblinded 26-week long RCT of parallel desigivhas been located®®, RCT
comparing detemir vs. human insulin, both combined;with aspart insulin in 1+
140 prepubertal children (6 to 11 years) and 207 pubertal (12 to 17 years).
>
&
Metabolic Control S
No significant differences in HbA  levels were found between the treatment RCT
groups [WMD -0.1% (95% CI: -0.1 to Q& ] 260, 1+
o
Q
) O
Hypoglycaemias ;§
No significant differences wel:q\}“.co)und in overall hypoglycaemia [RR 0.89
(95% CI 0.69 to 1.14)], or daytime hypoglycaemia [RR 0.92 (95% CI 0.71 R1C+T

to 1.18)]. Regarding the riskof nocturnal hypoglycaemia, the differences are
statistically significant in £avour of detemir [RR 0.74 (95% CI 0.55 to 0.99),
P=0.041] . Q

S
2
)
Summary of eyidence
9
(oﬂ The limited available evidence shows no benefits of detemir compared
RC§ with NPH insulin in children with diabetes mellitus type 1, in terms of
1A glycaemic control and daytime hypoglycaemia, although detemir could
{:‘Q be used as an alternative in case of nocturnal hypoglycaemias®®.
(DJ
Re{oﬁnmendations
The widespread use of detemir cannot be recommended in children with
A diabetes mellitus type 1, although this therapy should be considered in

children with nocturnal hypoglycaemia or threat thereof.
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8.4.2.3. Glargine vs. detemir

Pieber e al*®' in an unblinded RCT of parallel design, with 320 patients, \}QCT
compared detemir vs. glargine in people receiving aspart before meals. The o I+

decrease in HbA levels was similar in both groups: 8.8 to 8.2% (64 to 58 -
mmol/mol) in the detemir group and from 8.7 to 8.2% (63 to 58 mmol/mol) _ g;

in the glargine group. §\

The overall risk of hypoglycaemia was similar with both treatments,
whereas the risk of severe and nocturnal hypoglycaemia was less amopg-the
S

detemir users. >
>
An RCT?%? compared the efficacy of both drugs in 443 patient&with DM 1 RCT
adults and at least after one year from the time of diagnosis. Afier 52 weeks 1+
of follow-up these showed no significant difference in the ¢ ated HbA |

mean between the detemir and glargine groups (7.57% a &>7 56%, respec-
tively [Mean difference 0.01% (95% CI: -0, 13 to 0.16)] orIin the proportion
who achieved HbA | levels below 7% without severe hyggélycaemias (31.9%

and 28.9%, respectively). (’}'
<
Regarding the pharmacokinetics of these drugs, an RCT** studied 24 RCT
patients with DM1: mean age (SD) 38 years (10}@ MI 22 .4 kg/m 2 (1.6), and 1+

HbA | .7.2% (0.7) to compare the pharmaco@tics and pharmacodynamics
of insulin analogues glargine and detemir. After two weeks of treatment with
glargine or detemir insulin administered onc®a day (randomized, double blind,
crossover), in patients treated with glargie, the plasma glucose remained as
mean (SD) 103 mg/dl (3.6) up to 24 hours, and all the participants completed
the study. Blood glucose levels increased progressively after 16 hours of treat-
ment with detemir insulin, and oﬂﬁaﬂicipanm (33%) completed the study
with blood glucose less than 180, mg/dl. Detemir has effects similar to those of
insulin glargine during the ﬁrs@ hours after administration, but the effects
are lower for 12 to 24 hours a@r administration.

o
$

Summary of evidernve

O

Y

BN
Analégues glargine and detemir have not shown significant differences between
the@ in terms of metabolic control and the overall risk of hypoglycaemia,
ough detemir appears to have a lower risk of severe and nocturnal

R1CT d poglycaemia than glargine.
+ ]
| The most relevant clinical distinction between glargine and detemir, is the
QSZ) necessity of having 2 doses in the case of some patients using detemir, something
Q that affects the quality of life 26!:262.263,
q}’rs
Regémmendations
N
Both detemir and insulin glargine have similar effects in adults with diabetes
A mellitus type 1 in terms of metabolic control and hypoglycaemia, being insulin

glargine that which can provide a higher quality of life for patients as detemir
insulin should be administered in some cases twice a day.
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8.5. Indications of the continuous subcutaneous insulig\g\

infusion pump (insulin pump or CSII) F

S

In order to improve metabolic control, people with type 1 diabetes must inject different types of
insulin several times a day (multiple dose insulin injection therapy or MDI) and}determine their
blood glucose levels at least 4 times a day. The aim of therapy with continuotisssubcutaneous in-
sulin infusion pump (CSII or insulin pump) is to provide an accurate, continwous and controlled
insulin input, and in pulses that can be regulated by the user to meet their ?ectives of glycaemic
control. Different to the MDI therapy, the CSII offers patients the possihLth of maintaining opti-
mal metabolic control without insulin injections several times a day b%\m return, require a lot of
responsibility, discipline, training, education and dedication. (OQ

It is interesting to assess the aspects that influence the effectiv€ness and safety of the insulin
pump therapy in order to establish the criteria for its indicationq\)\

¥
8.5.1. Adults 2
N
The CPG NICE 2004” recommends the CSII as an p§tion for people with CPG
DM1, provided that the treatment with MDI (incl\{{tﬁg, where appropriate, 1++
the use of insulin glargine) has failed and provide%t at the people receiving

treatment are responsible and competent. O

N

&
The updated NICE guideline on insuligSJ{\mps 9 based on the systematic CPG
review by Cumminns ez al *** considered@ht, in comparison to the optimized I++

MDI therapy, the CSII therapy achieved\% slight improvement in HbA , lev-
els, although its main value may be in Igducing other problems such as hypo-
glycaemia and the “dawn phenomenon” and on improving the quality of life
. o re, S
by allowing greater flexibility in th?b\treatment.
¥

S

Metabolic Control Q)Q
)

The meta-analysis by Jeitler et al.** included 12 RCTs that examined the SR of RCT
level of HbA, at the end of the treatment, comparing the efficacy and safety 1++
of CSII vs. MDI on afaaily basis.

The pooled aag'l)ysis of 6 RCTs showed better metabolic control with the
CSII therapy as %éasured by the level of HbA  [WMD -0.43% (95% CI: -0.65
to -0.20)], butin the studies measuring overall HbA , the difference was not
statistically é)Qniﬁcant [WMD -0.60% (95% CI -1.34 to -0.14)].

Th ta-analysis which combined data from studies that lasted less than
6 monthg found a WMD in the level of HbA _of -0.4% (95% CI. -0.82 to
0.0 1@ he studies which lasted 6 months or more, showed a difference of
-0.7%-(95% CI: -1.24 t0 -0.19).

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 137



In studies of parallel design, the WMD in the level of HbA  was -0.9
[(95% CI: -1.64 to -0.10) I> = 85%] in favour of CSII, with a reduction of
1.2%. In studies of crossover design, this difference was -0.4% units [WMD
-0.4 (95% CI: -0.68 to -0.07) I* = 52%].

On the other hand, the meta-analysis by Cummins et a/.*** found no siglo\
nificant differences in the control of HbA in users of the CSII therapy 3y

MDI users, being the WMD -0.64% (-1.28 to 0.01) after 4 months, -Q.g§f%
(-0.57 to 0.05) after 6 months, and -0.61% (-1.29 to 0.07) after 12 monjr,k\@

QO
A more recent review?® presented a meta-analysis of studies in @lts and
identified an HbA  level slightly lower in CSII users than with wDI [WMD
-0.18% (95% CI: -0.27 to -0.10)]. (Z\)\
L

In another SR>, in studies that included participa@g0 aged above 18
yearSZ67‘ 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280 the mean @fference Of HbA
Ic
was -0.3% (95% CI: -0.5 to -0.1) in favour of CSII conjpared with MDI.
O

o

A before and after designed study carried othz%thin our health environ-
ment®', which included 20 patients with DM a@yzed the effect after CSII
therapy vs. the previous situation, where they recgived intensive therapy, found
a better metabolic control (reduction in the infrfence of symptomatic hypogly-
caemia, improvements in HbA levels [m@ SD) 7.99 (1.76) vs.7.19 (0.51),
p =0.001], and improved lipid profile wil;l@ut changes in weight and with less
insulin requirements. The patients’ satisgaction was higher with CSII.

A multicentre, controlled and Q@iomized study?? analyzed the effective-
ness of the CSII therapy with sep@s (n =244) vs. MDI (n = 241) and found,
after a one year follow-up, a ificant decrease from an 83% of HbA  at
basal level in both groups to 7:9% in the pump therapy group and 8.1% in the
MDI group. Q)Q
S

Total insulin requirecgrénts

The meta-analysis biIz}?umminS et al**, with data from 4 studies found a
significant reductio\fpin mean insulin dose in CSII users compared to MDI
[WMD UI —11.9%27 18.16 to -5, 63)]; a statistically significant difference.

X

In the meta-analysis by Jeitler ef al.* of the 14 studies that examined the
effects of @I on insulin requirements, 7 found that these were significantly
lower in Patients treated with CSII than with MDI on a daily basis.

&
\@ RCT? found that the total insulin requirement at the end of the study
was lower in the CSII group than in the MDI group [mean (SD) 36.2 (11.5) IU/
day vs. 42.6 (15.5) IU/day].
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Hypoglycaemias ;§
In the meta-analysis by Jeitler et al.** the number of overall hypoglycaemia S@?f RCT

events was similar: range from 0.9 to 3.1 episodes/patient/week in the group 1++

treated with CSII, and 1.1 to 3.3 in the group treated with MDI; the median 9
. . X
weekly episodes was 1.9 and 1.7, respectively. Q)Q
>

Cummins ef al.** found 8 RCTs published between 2002 and 2007 thgq SR of RCT
examined the number of episodes of hypoglycaemia. The RCT by Doyl@ez. 1++
al » found a statistically significant difference in favour of the group tieated
with CSII vs. the group treated with MDI. Q

v

A systematic review?% with meta-analysis found no signiﬁc@? differenc- SR of RCT
es in severe hypoglycaemia [OR 0.48 (95% CI: 0.23 to 1)], ®\@turnal hypo- 1++
glycaemia [OR 0.82 (95% CI1 0.33 to 2.03)] or mild hypogly%nia [OR -0.08
(95% CI1-0.21 to 0.06)].

&

In another SR?% 23 studies that randomized 976 p@?lcipants with DMlof SR of RCT

all ages to treatment with CSII or MDI were includeQQNO obvious differences 1++

were observed between the interventions in relation‘ non-severe hypoglycae-
mia, but severe hypoglycaemia seemed to be redltj&d among patients assigned
N

to the treatment with CSII. Q
S

Other adverse effects N
The available evidence on the adverse(q?fects of CSII is generally scarce and

of poor quality. ~’\\'O
In reviewing Jeitler et al >, g@y 4 of the 22 studies included information =~ SR of RCT
on serious adverse effects othe@an hypoglycaemia and not related to diabe- 1++

tes or its treatment. Incidencesrates were generally low: in 2 studies®”* #*> no
serious adverse effects werezobserved and in another study”* only one severe
adverse event (ketoacidosi§) was reported in the intervention group with CSII.
Another team®’ reportedZl 5 severe adverse events (ketoacidosis) in the group

treated with MDI, as c@mpared to 20 events in the CSII group.

9
Of 10 studies that pyovided information on episodes of ketoacidosis, only

one*”* found a si cant difference between the treatments, with the highest
incidence of ketaacidosis in the group using MDI. The methodological quality
of this study Was low, so the results should be considered with caution.

Four studi?gfg’ 285.287.275 analyzed the problems at the site of injection, which
were moseirequent in patients treated with CSII.

Z
<7
Y
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S
N
>

Quality of Life
The systematic review by Barnard er al.*® analyzed the effect of the use of SRQE% RCT
CSII in the quality of life of patients with DM1. Of the two RCTs involving 01++

adult patients, one study found moderate gains in quality of life**®, although 9
there was a high dropout rate and the other study found no significant Q)Q

1 280
differences*. §
9

Cummins et al. found two studies published between 2002 and 20675 SR of RCT
2%: none of them showed significant differences in quality of life betvgeﬁ‘l the 1++
treatments. Q

v
Q

In the SR by Misso er al.?%, the measures of quality of life s\.@wed better SR of RCT

results with CSII than with MDI. t()Z) 1++
N
O
@

Costs c,}\o
According to a study carried out in the Spanish cont€Xt**, the average cost Economic
of the treatment with CSII was € 25,523 per treat cﬂgatient, considering data evaluation
from 2005. A cost-utility analysis indicates that afthough the CSII is a more (cost-utility
expensive technology than MDI, it is a bit more effective than MDI (assuming analysis)

a gain control base of HbA, of -0.51% in f: yir of the CSII therapies) with
a cost/utility incremental ratio of 29,947 €/¢Q LY.
N

s:&
Summary of evidence QO

O
Adults S

&
\Y . : .

For adults w1th@labetes mellitus type 1, four systematic reviews? 265 266: 291
SR of RCT |an RCT*? an.@ quasi-experimental study®' found a significant improvement

1++ of metaboli@control with the continuous subcutaneous insulin infusion pump
RCT therapy ((‘ﬁl or insulin pump) vs. the multiple dose insulin injection therapy.
1+ Howevqg)a systematic review?** has not shown significant differences between

the tre4fments.

SR of RCT Theo}?eatment with continuous subcutaneous insulin infusion pump (CSII

1++ ornsulin pump) decreases the total requirements of insulin compared to the
RCT Itiple dose insulin injection therapy in adults with diabetes mellitus type 12*>
1+ (026 283
= | The rate of hypoglycaemia is similar using the continuous subcutaneous insulin
SRofREE | o . -
149 infusion pump therapy (CSII or insulin pump) or the multiple dose insulin
K2 injection therapy in adults with diabetes mellitus type 1233264 265,266,267, 284
\QU The evidence comparing the quality of life of the treatment with continuous
SRf RCT |subcutaneous infusion insulin pump (CSII or insulin pump) vs. the multiple
1++ dose insulin injection therapy does not provide conclusive results in adults with

diabetes mellitus type 1266284289,
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8.5.2. Children and adolescents

Metabolic Control

An RCT*? (n = 30), which compared the efficacy of CSII vs. the therapy with O RCT
MDI in children and adolescents with newly diagnosed DM1, found lower c’}'

levels of HbA | with the CSII therapy after 2 years of follow up. Q{)
Another RCT*? compared the effectiveness CSII vs. MDI once a d@of, RCT
in 14 young people with newly diagnosed DM1 during the first 28 to 62 ays 1+

of treatment. During the intervention period, the treatment with CSII Was as-
sociated with lower levels of HbA | [mean (SD) 10.9 (0.6%) vs. 14.6%0.7%),
P <0.005], lower fasting blood glucose levels and glycosuria, but at tHe end of
the intervention period this difference persisted only statistically Q%’niﬁcant in

HbA levels. Q\)\
9
In an RCT with young people aged 13 to 19 years % differences in RCT
HbA, levels were found 1 year after the onset of the tpgatment with CSII, 1+

compared with the insulin injection therapy 1 or 2 timess\\@day (n=14).

QO
The meta-analysis by Fatourechi er al.** did E?tiqmd, in children, a sta- SR of RCT

tistically significant difference in the levels of HbA._[WMD -0.20% (95% ClI: 1++
-0.43 to 0.03)] between those using CSII or MDI\@
Q

In the RCT by Doyle et al.*®, no sign@?ant differences were found in RCT
HbA, levels [8.1% vs. 7.2% (p <0.05)] begween the group treated with CSII 1+
vs. the group treated with MDI. <

The Opipari-Arrigan et al.*” stttdc; in children aged around 4.5 years, RCT
found no significant differences between the group treated with CSII vs. the 1+
group treated with MDI. . (SD

N

An RCT in young child Qwith an average age of 4 years® found that RCT
HbA _levels were not differgnt'in children treated with CSII vs. those children 1+
receiving the MDI therapy$7.9 vs. 7.7%).

&

In an SR>, fromStudies that included participants under 18 years®- 7 SR of RCT
298,299,300,301,302 "the ¢%h difference in HbA | levels was -0.2% (95% CI: -0.4 to 1++
-0.03) in favour o{;‘ﬁ:he CSII therapy, compared with MDI.

Q
Insulin req%?ments
Three studigs-***3*-#¢ found that insulin requirements were lower in patients RCT
treated wifh CSII; the result was statistically significant in two of them, 1+
includin,% dolescent patients.
QO
Hy@%lycaemia
The review by Fatourechi er al*®® performed a meta-analysis of parallel SR of RCT
designed RCTs in children and found a significantly higher rate in CSII users 1++

[WMD 0.68 (95% CI: 0.16 to 1.20),p =0, 03)].
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O
A meta-analysis of RCTs of crossover design, in adolescents and adults®®’, SR O@T
showed no significant differences in episodes of mild hypoglycaemia per week %—m

among CSII and MDI users.

Quality of Life

Three RCTs carried out in children found no significant differences betweel§\ RCT
the treatments?*® 34395 while 2 RCTs?"'*! did find significant differences i 1+
favour of the CSII therapy. @
X
QO

>

N
Q)C)

Summary of evidence

QO
N
Children and adolescents @VJ

SR of RCT |The results of studies in children and adoggcents with diabetes mellitus type

1++ 1 do not provide conclusive 1nformat1011_)Q5n the effects of the treatment with
continuous subcutaneous insulin 1nfu5153r pump in relation to metabolic control,
RCT hypoglycaemias and quality of life &t pared with the multiple daily insulin

1 + ln]eCthHS treatment265 266,284,292, 293 295,296,297, 298, 299, 300, 301, 302
\0
§
@)
RZ)
N
s:&
Q)
™
A
4
N
Q
S
@Q
<
&
5
&
1)
N
s}
Qg?
o
O
<
X
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8.5.3. Pregnant women .\on
&>

Q
Three systematic reviews examined the use of CSII vs. the conventional 8lgof RCT
intensive therapy in pregnant women: a review by Farrar et al.**®, the Nosari
et al > study, which included 31 women with DM1 (32 pregnancies) and the

Card et al **® study, which included 15 women with DM1 and 14 with DM2 §{)

The SR by Farrar et al.**, which included two systematic reviews ini-
cated that no significant differences have been demonstrated in perinatal’]%?or—
tality [RR 2 (95% CI 0.20 to 19.91)], in foetal abnormalities [RR 1. 7X95%
CI0.07 to 15.54)], in maternal hypoglycaemia [RR 3 (95% CI 0.35 t625.87)]
or maternal hyperglycaemia [RR 7 (95% CI 0.39 to 125.44)]. o

&
Summary of evidence @
&

g
In pregnant women with diabetes mellitus type 1, the available evidence
shows no differences between the tréatment with continuous subcutaneous
insulin infusion pump (CSII or insgylin pump) vs. multiple daily insulin

SR of RCT injections regarding perinatal mortQﬁ‘y [RR 2 (95% CI: 0.20 to 19.91)], foetal

T+t abnormalities [RR 1.07 (95% CI %7 to 15.54)], maternal hypoglycaemia [RR
3 (95% CI 0.35 to 25.87)], matérnal hyperglycaemia [RR 7 (95% CI 0.39 to
125.44)], or macrosomia rate 3.20 (95% CI 0.14 to 72.62)]306-307.308
\
: -2
Recommendations SN

The treatment with ¢ %‘?inuous subcutaneous insulin infusion pump is not a
universal option forll patients with diabetes mellitus type 1, as candidates
for this treatment @xust have a high level of diabetes education and have the
v support of a health team expert in this type of therapy. Therefore, to achieve
greater profitabifity of the treatment, a proper selection of the candidate patients
should be cafred out, taking into account the metabolic control, the risk of
acute co ations acute and the higher cost.

The usquf insulin pumps in patients with poor glycaemic control or disabling
hypoglycaemias which have made invalid other conventional treatments
(multiple dose insulin therapy) and which are able to achieve good adherence to
th?streatment, 1s recommended.

#e HbA level is not the only criterion to be considered when recommending

<r-)the use of CSII treatment in pregnancy. This treatment option should be

Wy Q)Q considered when a target less than 7% of HbA  _level has not been achieved,

QQ after previously having optimized other aspects, integrating data from metabolic

12 control, presence of difficult to manage hypoglycaemia, the quality of life of

\éb patients and the availability of the resource in the workplace.
AN
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8.6. Methods of insulin administration in patients witl.gq

diabetes mellitus type 1 F
S
The usual route of administration is subcutaneous insulin (SC), except in the ¢4se of diabetic
decompensation, when intravenous (IV) is generally used with fast acting ins@ and with less
frequency, intramuscularly (IM). Administration may be by disposable syringeg%ﬁr pre-filled pens.

It is of interest to know whether the use of these methods of adminisgation may result in
different health outcomes and to examine the patients’ preferences regarding these alternatives.
X
QO

8.6.1. Disposable syringe vs. pre-filled pen &

%
.\\Q
8.6.1.1. Adults 9
S
O

The CPG NICE 20047 provides the following evidence:

] Q
Metabolic Control &

O
Five RCTs carried out with adult patients with DMD% 310-311.312.313 found RCT
no significant differences between patients using onsable syringes or pre- 1+
filled pens, in relation to HbA , glucose profile§i(except in blood glucose
levels before dinner, which were significantly 1®er in the group with the pen
in the study by Murray et al.), or in relation tc@e episodes of hypoglycaemia.

-9
Acceptability and patient preferen@

The CPG NICE 20047 included 6 RC'Esof crossover design3!0- 311,312,313, 314 RIC _;_F
which analyzed the patients’ preferences regarding injection techniques and
found greater preference for prefilled pens vs. disposable syringes (range of
percentage of patients who prefe\\ prefilled pens: 96-74%).
3 RCT
Two RCTs*>:31 and an SR*'7 confirmed the patients’ preference for pre- 1+

ﬁlled pens vs. disposable i@s{'@inges, with values of 82%, 70% and 75% of pa- SR of RCT
tients, respectively.

) 1++

S
>
<
&
Jo3
4
2
i
&
QO
<
AN

144 SNS CLINICAL PRACTICE GUIDELINES



Another SR3"®, which included 5 studies analyzed patients’ adherence to
insulin prefilled pens vs. insulin disposable syringes; hypoglycaemic episodes,
visits to the emergency unit due to hypoglycaemia, and the costs associated
with diabetes and health care. The results stated that there was greater adher-
ence to the treatment with insulin pre-filled pens than with syringes. In addi-
tion, with the use of pen devices, the consumption of healthcare resources and

.

costs decreased. \Q{)

N
A study carried out with 79 patients who had difficulties to self-admirfis-

ter insulin®'® found a higher percentage of patients who could self—admyil}'@ter
insulin without help from caregivers or nurses with prefilled pens L]&hn sy-

ringes (53% vs. 20%). S

@

Costs QO
<

An economic evaluation conducted in the Spanish contextmg\x\ried out an
analysis on how to minimise costs by assuming that the 3 sy@ms compared
(syringe, prefilled pen and prefilled syringe) were equally effective in
controlling the level of blood sugar. The estimated aver@e cost for insulin
injection was € 0.383 with syringe, € 0.341 with pre-filied pen, and € 0.329
with prefilled syringe, resulting prefilled pens and {Drmges more efficient
than syringes. Q

A study in people with difficulties to self—ég\lninister 315 found that use
of prefilled pens supposed savings because les@nsulin was wasted than with
conventional syringes and assumed a lower @ associated with the time spent
by nurses. 9

\s‘@
8.6.1.2. Children and adolescenigO

O
N
The CPG NICE 20047 provides thg%llowing evidence:
N

N
Metabolic Control Y

The CPG NICE 20047 in Qded an RCT*® comparing prefilled pens vs.
conventional syringes in*J'13 children and adolescents with DMI, aged
between 8 and 18. This @dy showed no differences between the two systems
inHbA  levels [mean@D) 10.58 (2.4%) vs.10.27 (2.6%)], in hypoglycaemic
episodes or unaccegg%ly high levels of blood glucose.

Another st carried out with 20 children and adolescents with DM1,
and aged between 8 and 19 years®!, compared some specific prefilled pens
(Novopen II vs. standard syringes, and found no differences between the
treatments nggarding the risk of nocturnal hypoglycaemia.

~Q®

Z
<7
Y
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Acceptability and patient preferences ;§O)

The CPG NICE 20047 included an RCT?*? that compared the preferences of (DT
children with DM1 between using the conventional syringe and the prefilled O+
pen, and found that 99.5% of the participants in the study preferred the NS

prefilled pens versus the conventional syringe. C"},
Q9

QO
In another study??! all participating children (n = 20) showed preference f@ RCT
the prefilled pen against the conventional syringe. & 1+

X
&
8.6.2. Comparison of pre-filled pens o7
5

In the unblinded study of crossover design by Valk et al. 3> grefilled pens RCT
were compared for 6 months (Innovo ® and NovoPen 3 ®) no significant 1+

differences were found between the two options in terms, of HbA _levels,
blood glucose levels, hypoglycaemia episodes or adver&éffects.
O
g
Q
Summary of evidence N
&

N
The available evidence shows‘qfso\ differences in effectiveness or safety between
the prefilled pens and syring&dln children and adults with diabetes mellitus type

RCT 1 309.310,311,312,313,320,321 .
1+ \,‘Q

/8"

edilection o ients for the pe e inges!¥7:311.312,313,314,320, 321
redilection of patien r the pens rather than syringes!'®7. 311,312,313, 314,320,321

From the perspective ¢f the patient preferences, evidence shows a greater

N
. 4o
Recommendations \\O
¥

The use of p@%lled pens is recommended because they can encourage adherence

A to the treafment, but it will be the patient who decides on the administration
system %l?ﬁ:d.
N
2
N
Jo3
K
2
i
&
Qo
<
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8.7. Insulin administration techniques ;§°5
@

There is consensus regarding the best route of administration of insulin being the stibcutaneous
(SC). However, many factors can affect the subcutaneous absorption of insulin: type of insulin,
patient gender, body mass index, morphology and abdominal fat distribution, ﬁﬁé of injection,
subcutaneous tissue thickness of the target area and the injection technique. O factors to con-
sider are the presence or absence of lipodystrophy, insulin injection Voluri:?mperature of the
site of injection, taking vasoconstrictor or vasodilator medication and the-£xistence of muscle

contraction underlying the injection area’>. @
x
8.7.1. Administration site: injection site S
%
S
The systematic review conducted for the CPG NICE 20047 inciiided several SR of RCT
RCTs?24:325.326.327 that analyzed the relationship between the iijection site of 1++

insulin and its effects. All these studies were carried out ifiadults; no study
was found in children, adolescents and pregnant women. @

O
S

A working group composed of 127 experts fromcround the world?*3® SR of RCT
developed an SR that included 157 experimental observational studies, 1+4+/24++
with recommendations on injection in diabetic patients

v
QO
Results on insulin absorption C}\Q
A small observational study (n = 7)** found a significantly higher rate of ~ Observational
insulin absorption and speed of insulin al§orption in injections administered study
in the abdomen, intermediate in the ar@and lower in the thigh against arm 2+
or thigh, in this order. Q
i
Results on glycaemic cont[cg?
N
Three studies examined bloodiglucose levels and found that levels were RCT
lower when the injection was@ade in the abdomen?>-*2%-37, 1+
%

An RCT with 35 adulfs who were followed up for 3 months™* observed RCT

that there were variationgof glycaemia and episodes of nocturnal hypoglycae- 1+

mia significantly moreg¥ommon in people who were administered insulin in
the thigh vs. those wko 'had been administered insulin in the abdomen.

<
&

A group of Q@ experts** proposed, based on the evidence from observa-  Observational
tional studies, tie following recommendations for the administration of insu- studies
lin, dependiré%n the type of insulin and the timing of administration: 2+

Q)(Z)
&
QO
<
AN
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Table 3. Site of subcutaneous administration of insulin according to the type and timing of i@lin

administration 3% ;8.\
O
S
Insulin type When Where «© Why
X
$)
NPH, lente or ultralente Anytime Thigh or buttock §Longer ar}d more
¢ |stable action
Fast-acting insulin Anytime Abdomen \{0 Faster action
N
S
Combination of regular and (OQ ilgfrgil:::ce of
NPH insulin (or slow or In the morning Abdomep, portal .
N regular insulin
ultralente) Q action
Q
§> Increased
Combination of regular and In the afternoon or @) importance of
NPH evenin @high or buttock  |the action of
insulin (or slow or ultralente) £ ;\\C‘) long-acting
Qg’ insulin
Q’\
. N
Summary of evidence c()b
&
Obsc;zztlonal Insulin absorption speed vaé%)s depending on the injection site, being faster in
y the abdomen, intermediatein the arm and slower in the thigh**.
2+ K
Observational >
tud The percent of insulin absorption is greater in the abdomen than in other
Sy injection sites¥6-327:3%)326.327,
2+ NS
&
N
Recommendations QSQ

In patien@(\))vith diabetes mellitus type 1 fast acting insulin injection is
recommended in the abdomen in order to promote fast absorption, especially in
cases qishyperglycaemic decompensation.
2
N

Jo3
8.7.2. Rogz;ﬁfbn of injection points

An RCT of@ossover design*, which compared the administration of insulin RCT
by rotati(éz‘bf the injection sites (arm, abdomen and thigh) vs. injections only
in the abdomen, in 12 patients with DM1, found higher mean levels of glucose
[meax(@D) 66.6 (5.4) vs. 48.6 (3.6) mg/dl, p <0.001) and higher mean variation
in the-levels of blood glucose [mean (SD) 313.2 (29.6) vs. 165.6 (18) mg/dl, p
<0.001) in patients who rotated the injection sites than those who injected only

in the abdomen.

RCT
1+

An RCT?! found that the rotation of the injection site is a good method to
avoid lipodystrophy and hypertrophy, which may limit the absorption of insulin.
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Summary of evidence

S
§

JD
The rotation of the insulin injection sites results in increased plaan glucose
RCT N
14 levels and higher mean change in plasma glucose level than having (t) injection
always in the abdomen®*.
RCT The rotation of the insulin injection site is a good way to kegsﬁ'le skin in good
1+ condition??¢-328.329.331 S
9
-9
X
Recommendations Qb
v
O
A Rotation in the insulin injection sites is recom ed to prevent lipodystrophy.
O
S
It is recommended to change the insulin i tions’ area if the current site is
A @?
affected by lipodystrophy, inflammation, % ema or infection.
Vv Patients should be taught a rotation sc}@‘ne of the different injection sites.
v It is recommended to divide the aQ; into quadrants and change the quadrant
clockwise weekly. {_(b
Wy The injections in each quadran@re to be spaced at least 1 cm in order to avoid
repetition of tissue trauma. ()
Wy The clinician should veri Y in each visit that the rotation scheme is being
followed and advice sheaIFd be offered when needed.
Q
5

8.7.3. Injection techni §e (injection angle and skin fold)

A descriptive study** came@out in 14 patients with DM1 assessed the
average thickness of subc eous fat and found great variability depending
on the body areas and t c}%\people in the abdomen the average thickness is
14 mm (range: 9.74 to 26), in the lateral thigh the average thickness is
6 mm (range 2-19), id;the upper thigh the average thickness is 8 mm (range
3-15 mm) and in thgzyledial thigh the average thickness is 14 mm (range 4-25
mm). Q)Q}

A descriffive study®® indicated a reduced risk of injection into the mus-
cle, and thergfore of hypoglycaemia, if skin fold was performed with the thumb
and inde@ger vs. the fold being performed with all the fingers.

ﬁ(ﬁ{CT 333 which included 28 adults who were injected with insulin
pre-fil d pens and skin fold injection, compared the injection with 45° vs.
900 injection angles. No significant differences were found in levels of HbA ,
fructosamine, in fasting insulin doses administered or the number of eplsodes
of moderate and severe hypoglycaemia.
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The Birkenbaek et al study*** analyzed in 21 children (16 males) and R@
32 adults (23 males) the risk of intramuscular injection with 4 mm and 6 mm éb
needles in thin patients. It was determined that it to inject in the subcutaneous §
tissue was achieved more frequently using 4 mm needles than 6 mm needles o
in the abdomen (p = 0.032) and thigh (p =0.001), without using skin fold. The ,:\'
authors suggest that in the cases using 6 mm needles, a skin fold is made and Q)C)

.

used at an angle of 45°. QO
N
Another study in thin men (BMI <25 kg/m?)** determined that the injé2- RCT
tion angle of 90° with an 8 mm needle into the thigh often reaches muscietis- 1+

sue. The injection applied perpendicular to the skin and without folds,gﬁ a4
mm needle favours the subcutaneous administration of insulin. g

A trial in 72 children with DM13% assessed the injection in tli& abdomen RCT
and thigh with a 6 mm needle and skin fold and compared the afigie at 90° vs. 1+
an angle of 45° With perpendicular injection and skin fold, mizgcle tissue was
reached in 32% of individuals and in 22% in muscular fasci ;@ith an injection
at 45° and skin fold, insulin administration was always subc¢dtaneous.

&
NS

O

&
Summary of evidence \Q
P
N
RCT In adult patients with diabete&mellitus type 1 metabolic control showed no
1+ differences if insulin injectig) is performed at 45° or 90° 333,
N

Thin people should us Fmm needles, perpendicular to the skin and without

R1C-;F skin fold to facilitate subcutaneous administration of insulin ***335, When using
6 mm needle, it is beés?r to use skin fold and at an angle of 45° 33,
RCT In children with d@etes mellitus type 1, if using a 6 mm needle, the injection
14 at an angle of @and skin fold favours the subcutaneous administration of
insulin®*, §
Q)Q
Recommendations &
<<)Z)
It is imortant to consider the preferences of patients with diabetes mellitus type
v 1 whéh assessing the most appropriate injection technique as this aspect can

1 ove adherence to the treatment.

C (flﬁ{e skin fold must be made by grasping the thumb and forefinger in a clamp.

JIn thin people, when the injection is performed on limbs or abdomen with 4mm
B needles, it is advised not to use skin fold injecting perpendicularly in order

~Q to prevent potential intramuscular injections. If the needles are longer, it is
advisable to inject with skin fold and at an angle of 45°.
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A

O
In thin people, injections with 6 mm needles have to be performed proper@with

B skin fold and at an angle of 45°. éb
Adult patients with diabetes mellitus type 1 using 8 mm needles or g@%ter have
to raise a skin fold or apply a tilt angle of 45°o avoid intramuscul4# injections.

&
In children and adolescents that use 6 mm needles, the injecti@.@s to be applied

A Q

at an angle of 45° and with skin fold. S

YN
In children and adolescents that use 4 mm needles, th@i?ljection has to be
B applied at an inclination of 90°, without skin fold. For¥eally thin people, skin

fold may also be required. S

If children or adolescents have only 8 mm needles é@'\ is the case of those using
v syringes), the injection must be applied with skig<fold and with an inclination
of 45°. >
R}
O
8.7.4. Reusing needles &
&
No RCTs or systematic reviews have been found omthis topic
&
Recommendations -0
O
Wy It is recommended to chan&e the needle at least every 3 or 4 uses, unless the

user's skill allows using@ore often without any pain.
O
N4

Q
L >
8.7.5. Injection througlbfﬁle clothes
N
An RCT?" compared the eff %f the injection through clothing (with one RCT
layer of different tissues) v, irect subcutaneous injection. This 20 week- 1+

long trial of crossover design, included 42 adults between 23 and 63 years
of age and analyzed a @tal of 13,720 injections. The results showed no
differences in HbA _levels, or in the frequency of problems during insulin
. . €N Lo
administration betweén the two forms of injection. There were no cases of
erythema, induratioi? or abscess at the injection sites. The benefits reported
by patients in thezinjection through the clothes were of greater convenience
and time savilz‘%.

<
Summaré@of evidence
Q

frequency of adverse effects or worse results in metabolic control than the direct

\Eéo'f The injection of insulin through clothing was not associated with an increased
+ o
AN subcutaneous injection™’,
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Recommendations . (\05
N

Although not considered optimal practice since it does not allow th&correct
A elevation of skin fold or to visualize the site of injection, injecting insulin
through a layer of fabric is not ruled out in specific situations. O

&
Q9

. Q\

8.7.6. Needle Size N
)
-9

A study in obese adult patients (BMI = 30 kg/m?) compared**® the abdoﬁ{.i}lal RCT
injection with short needles (31 gauge x 6 mm) vs. long needles (29 gduge x 1+

12.7 mm) and found no differences in metabolic control [HbA _ fingi mean
(SD) 7.6% (1.20) for the short needles vs. 7.9% (1.54) for the lor%needles].
Regarding patients’ preferences, short needles scored signiﬁcantzx etter than

the long ones. No differences were found regarding adverse e;\ ts.
A trial published in 2010**° compared the use of 4m@1°eedles vs.5 mm RCT
and 8 mm needles, in 168 adult patients with DM1 (37%) and DM2, and found 1+

no significant differences between both groups in terms.Qi-bhanges in fructosa-
mine levels (p = 0.878) and HbA, _(p = 0.927), or thééccurrence of adverse
effects. Patients with less pain reported to feel less ain with 4mm needles (p
<0.005) and preferred the 4mm needles rather tha%the 5 mm or 8§ mm ones.

Another study investigated the metabolig cg)ntrolm, safety and patient RCT

preferences depending on the length of the ngetlies in 52 patients. The patients 1+
of a first group used 5 mm needles during 13 yweeks and then changed to longer
needles (8 mm or 12 mm) during the sam@eriod. The second group followed
the reverse order. The first group undg¢iwent a slight increase in the HbA
levels after changing from a short needle to a long one (baseline 7.67% 7.65%
13 weeks, 26 weeks 7.87%, p <0.03):The second group showed no significant
changes. No changes were found firthe amounts of insulin administered, fre-
quency or severity of hypoglycagmia, insulin or overflow between groups. 5
mm needles were significantly.aSsociated with less bleeding, erosion and pain
(p <0.05) and the patients re(ggted a preference for them (p <0.05).

In order to assess the'effects on glycaemic control when changing froma  Observational
12.7 mm needle to an 8 @’h one in obese and non-obese patients, a prospective study
study was carried outsi 106 patients**' and found that obese patients, when 2+
changing the needle e from 12.7 mm to 8 mm suffered less pain. No signifi-
cant differences w%e found between obese and non-obese patients in terms of
metabolic contr&br insulin overflow.

2

o
&
Y
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A trial®* carried out in 56 patients with DM1 and slender build (21 chil- RG@
dren and 36 adults) compared the use of 4 mm needles vs. 6 mm needles for in- é&
sulin injection in the abdomen and thigh injection without perpendicular skin Q
fold. It was verified that a significantly higher number of patients who were S
injected with 4 mm needles did so in the subcutaneous tissue in the abdomen \"'\Q
(p <0.032) and thigh (p <0.001), there were no differences in the frequency of Q)C)

.

insulin overflow. N
3

RCT

)
In normal weight children, 12.7 mm needles were compared with 8 gnm 1+

needles and demonstrated that 8 mm needles reduce the risk of intramugcular
injection by 58%, with no significant differences in insulin overflow*%y

®r§
N
Summary of evidence t()b
S
Yl

RCT The 5 mm and 6 mm needles have proverw\f/fectiveness, safety and tolerability
14+ similar to the 8 mm and 12.7 mm one{gbven in obese patients with diabetes

mellitus type 1334, 338,339, 340,341,342. O

There is no consistent evidence Q’a‘i’cating more insulin leakage or worse

RCT metabolic control with short needles (4 mm, 5 mm, 6 mm)*°. Moreover, they

1+ have been shown to produce les§-pain and are better accepted by patients with

diabetes mellitus type 13%. ,_'\Q

O
. -9
Recommendations S
&

In adults with diabet ellitus type 1 4,5 and 6 mm needles can be used even
A by people who are§§;‘:e and do not generally require skin fold, in particular

when using 4mm\@edles.

N

B The is no medical reason to recommend needles longer than 8 mm. Initial

therapy mu%)gsgin with needles which are as short as possible.
INa

The chil %'\n and adolescents with diabetes mellitus type 1 have to use 4,5 or 6
A mm negdles. Thin people or that are injected into a limp, have to increase skin
fold, é}peoially when using needles which are longer than 4 mm.

Z
T@e are no medical reasons to recommend needles, which are longer than 6
in children and adolescents with diabetes mellitus type 1.

ov}

d
Py

Q)Q Children with normal weight using 8 mm needles must inject with skin fold and
~Q® at an angle of 45°.
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8.8. Indications for the treatment with metformin adde\c?’to
insulin in adolescents with diabetes mellitus tyg’ 1

Metformin, biguanide used for over 40 years in the treatment of diabetes, mamly@cts to reduce
hepatic glucose production as well as insulin resistance in peripheral tissues. In@lolescents with
DM1, metabolic control is difficult, due to insulin resistance, eating habits, e\gbising, lower ad-

herence to measurement and to dose adjustments. 0_,0
Metabolic Control g

In two RCTs with 27*% and 26 patients respectively with DM 13#, 2,000 RCT
mg/day coadjutant to insulin dose of metformin was administeredDAfter 3 1+

months of intervention, the decrease in HbA  _levels was 0.9% i#’absolute
terms in the Hamilton study and 0.6% in the Samblad study, Ve@s placebo,
in favour of the group treated with metformin.

NS
An SR which included nine studies in which me{férmin was added SR of
to the insulin therapy compared with placebo or other fieatment showed a RCT
reduction in insulin requirements (5.7 to 10.1 U/day <6 of 7 studies) HbA 1+

(0.6-0.9% in 4 of 6 studies), weight (1.7 to 6.0 kg inf3 of 6 studies and total

cholesterol (0.3 to 0.41 mmol/l in 3 of 7 studies){Metformin treatment was

well tolerated, although it showed more eplsode®f hypoglycaemia in these
QO

patients. S
$
A medium quality SR that included @) RCTs (60 adolescents with SR of RCT

DM1)*¢ indicated that metformin reduce@-le in adolescents with DM1 1++
with poor metabolic control. L

N

o
Adverse Effects S

xS

In the study by Hamilton et al>3{fo significant differences were found in RCT
the occurrence of severe hypcﬁcaemia and gastrointestinal disturbances. 1+
Mild hypoglycaemia was morefrequent in the metformin group than in the

placebo group after 3 monthéi?f treatment [mean events per patient per week
(DE) 1.75 (0.8) vs. 0.9 (0 0.03].

C)
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Summary of evidence ) {\05
S
SO

Although there are some studies in adolescents with diabetes mell”Q\sJ type 1
SR of RCT |and poor metabolic control that add metformin to the insulin tregtment, and

1++ which show improved metabolic control, stronger evidence pro@'ed by larger
studies is required to recommend this option3#3 344,343,346 . Q)O
)
N
. %)
Recommendations @
6‘\\
The widespread use of metformin associated to&he insulin treatment in
Vv adolescent patients, although its use in some patiqﬂ(g may improve glycaemic
control, cannot be recommended. L
N
<O
¥
@)
&
NS
O
<
Q
N
v
§
§
O
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N
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8.9. Pancreas and islet transplantation ;§°5
@

The transplantation of pancreatic tissue, both the whole organ as well as isolatec@mcreatic
islets, has become a therapeutic option to consider when treating patients with DVH,.
$

S
8.9.1. Pancreas Transplantation §\
)
-9
Mortality and graft survival 6’\\
While mortality data vary depending on the surgical technique q§d and Descriptive
the patients’ characteristics, as published in 2006**, the survivalgsate after Studies
a pancreas transplant is between 95% and 97% per year, betwe@l % and 3

92% after 3 years, and between 84% and 88% after 5 yea;bqhdost of the
deaths are due to cardiovascular disease and usually occur3vithin 3 years
after discharge.

&
The graft survival rates (defined as complete independence from insu-
lin therapy with normal fasting glucose and norm slightly high levels of

HbA ) for simultaneous kidney and pancreas transplant are of 86% per year
and 54% after 10 years. For isolated pancreatig\ nsplantation, the rates are

80% per year and 27% after 10 years. \\Q
A retrospective cohort study**® that inc&&ed 11,572 participants showed Cohort studies

no difference in mortality rates between th&xtwo groups®*-3%, 2+

~

®)
Metabolic Control S
According to data provided by seWeral observational studies®'- 35353354355 Cohort studies
356,357,358 pancreas transplants petformed successfully restore the pancreatic 2+
function and lead to the independence of exogenous insulin therapy, normal

blood sugar levels and nor \For near-normal levels of HbA . Patients with
normally functioning gra’(\’ ave normal responses to oral glucose overload
and stimulation with intrgyenous glucagon.

The hormonal §\ponse to hypoglycaemia improves after a pancreas Cohort studies

transplantation 33,70, 2+
S
Q)‘D
Another gpbéervational study®® stated that the recognition of symptoms of ~ Cohort studies
hypoglycaer% also improves after transplantation. 2+
4

Studgé as those carried out by Cottrell et al.**' have described hypogly- Cohort studies
caemia @ a complication of pancreatic transplantation, but these episodes are 2+
usual-lq@ﬁld%’".

X

\‘Prospectlve and crossover studies have shown that improved metabolic =~ Descriptive
control is maintained over many years. Several centres reported a persistent studies
improvement over 15 years? 363364, 3
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O

Microvascular complications $

M)
After a simultaneous pancreas and kidney transplant, renal structure is Cohot_&tudles
normalized as shown by the decrease in mesangial mass in patients receiving §2+
kidney and pancreas transplantation vs. patients with kidney transplant QO
alone**3, One study®*’ described an improvement in non-transplant kidney S
structure after 10 years of follow up. %
‘Q\

Several studies have described an improvement of driving speed in Cohort studles

tor and sensory nerves and stabilization of the evolution of neuropathy? &, 8.
369,370,371,372, 373‘
b

>
Macrovascular @
Combined pancreas and kidney transplant in patients with DM produced Descriptive
a greater reduction in cardiovascular risk than kidney tra@splant alone, study
which is associated with significantly better changes in m lic control in 3
postprandial levels of homocysteine and lower levels of ta on Willebrand
factor®™. O
NS
O
g
Q
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8.9.2 Pancreatic islet transplantation \Qo’
&
Four SRs have analyzed the results of effectiveness and safety of pancreatic S@f RCT
islet transplantation'®-3">-37¢-377 This CPG will take into account the latest o 1+
revision by Guo et al.'?, as it includes the three latest versions. This review ,:\'

includes 11 series of cases?78:379,380: 381,382,383, 384, 385, 386, 387. 388 yyith a total of 208 Q)Q
patients (mean age, 33-50 years), with follow-up periods ranging from 1 toQ\

5 or 6 years. o_,0

Insulin independence: the percentage of people with good metabolic 'grol Case series
without insulin in the 11 studies ranged from 30% above to 69% in 8} first 3
year, from 14% to 33% in the second year and up to 7.5 %, five }}?’S after
transplantation.

In the study by Edmonton with 7 patients with DM 1*° who we Sreated with
transplantation and immunosuppressive drugs, all patients ha@mrmal HbA
levels without exogenous insulin after 1 year of follow-up. @

In a 5-year follow-up of 65 patients with DM 1°*! from the &dmonton program,
47 patients (72%) achieved insulin independence. Thenedian of this inde-
pendence was 15 months and only 10% remained in?’l'n independent after 5
years. However, 80% showed C-peptide secretion4hd required half the dose
of insulin they took before transplantation and sl%wed lower blood glucose
liability. @0

Hypoglycaemia: nine studies analyzed resu@or hypoglycaemia. All insulin
independent patients were fully free of hypccglycaemla episodes. The hypogly-
caemic episodes of insulin dependent paﬁ@ts were mild episodes.

Quality of life: Only two studies®3-3* $goked at the quality of life outcomes.
Both studies showed reduced fear § hypoglycaemia after transplantation.
However, the results were inconsi@?ﬂ in terms of total quality of life related

to health. \\C)

Adverse effects: Islet transplantation is associated with complications related
to the procedure and immu ppression. None of these studies reported any
preoperative or postoperatiVe death as a direct result of the procedure.

However, there weg% 38 serious adverse events in 36 patients and 18 of Case series
them required hospié?ation. Complications related to the procedure were 3
mainly intraperitoneal bleeding (9% as mean, 23% in the study of Edmonton);
the portal vein thrcgnbosis, which in most cases was partial (described in 6 of
the 11 studies pefcentages ranging between 6 and 17%) and liver abnormali-
ties (describedrin 8 of the 11 studies, ranging from 10 to 100%).

<

o
&
Y
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As for the adverse effects of immunosuppressive therapy, 7 of the 11
studies reported impairment of renal function from 17% to 50% of the pa-
tients, forcing regime change in immunosuppression between 10% and 37 %
of the cases.

Other complications observed in an international multicenter study?*’

were mouth sores (92%), anaemia (81%), leukopenia (75%), diarrhoea (64%), Q)Q

headache (56%), neutropenia (53%), nausea (50 %), vomiting (42%), and am§\

(39%). (%)
-9
o~

b\

8.9.3. Islet transplantation vs. intensive insulintherapy

%
A prospective observational study®' the metabolic control 0§14 patients
who received intensive insulin therapy vs. 21 patients who\®ceived islet
transplantation compared for 29 months, finding Hbé’}? levels being
significantly lower in the transplant group. @

§
J0;

o
3
S

0
xo

Observational

studies
2+

8.9.4. Pancreatic islet transplantatigﬁ vs. pancreas transplantation

@

In a retrospective case series®? islet transpl@ation was compared with
whole organ transplantation. In that study@ patients received pancreas
transplantation and 13 patients islet transplantation; however, both groups
were comparable in terms of poorly r&hal function (pancreas transplant
group: 73% history of renal dialysis; isgf transplantation group: 0%). There
was no significant difference in survival between the two groups. Pancreas
transplantation performed better i%%rms of C-peptide levels, HbA  and

insulin requirement, but in this_ p negative results were also observed,
such as longer hospital stay% igher readmission rates and increased
postoperative morbidity. N
Q)Q
$
. 9
Summary of evidefce
2

Case series
3

T oi’solated pancreas transplantation and the simultaneous kidney and pancreas
Cohort splantation are effective for restoring endogenous insulin secretion,
intaining long-term glycaemic homeostasis and thereby prevent acute and

St; i_y |chronic complications of diabetes, which improves the quality of life for people
Q)Q) with diabetes mellitus type 1 relating to the fear of hypoglycaemia®'- 352 353.334.
\Q 355,356, 357,358.
G’afs?e Although islet transplantation appears to reduce short-term insulin needs, long-
é&ies term effectiveness and its effects on diabetic complications**? have not actually
3 been proven.
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Recommendations . {\Oj
N

&

Simultaneous transplantation of pancreas and kidney should be offere&) young
patients with diabetes mellitus type 1 (under 45), who are well i& med and
motivated, with ESRD and without cardiovascular risk factors. _*<

b §
The criteria for isolated pancreatic transplantation are: X Q)O
)

e Persistent failure in the insulin treatment in relatlonéb glycaemic control
and the prevention of complications. .0

* Incapacitating clinical and emotional problems fer insulin treatment.

Nowadays, islet transplantation is only recommended§ the context of controlled
trials. %
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9. Management of diabetes mellitus
type 1 in special situations

9.1. Insulin treatment guidelines during hosp1€§l1zat10n of
patients with diabetes mellitus type 1 b\

>

Key question: . \Q‘O

ON
*  What are the patterns of insulin therapy during hospitalization of patients with diabetes
mellitus type 1: surgical patient, critically ill patient ag@table patient?

Individuals with diabetes are a significant percentage oﬁ%’ospitalized patients, as they make up
30-40% of patients seen in emergency units, 25% of in \\nents in both medical and surgical areas,
and about 30 % of patients undergoing aorto-cor0§a§9 bypass. This follows the increase in the
prevalence of DM and associated comorbidity and diagnostic and therapeutic procedures that
require hospitalization. In addition, patients witlt(plabetes stay in the hospital an average of 1-3
days more than non-diabetics, and patients w1ﬂafhyperglycaem1a on admission are more likely to
require the use of the ICU. Q

Insulin requirements to keep blood ;sGgar within acceptable limits during hospitalization
vary markedly according to the changeQ\‘m nutrient inputs (fasting or nutrient reduction, glucose
IV, enteral or parenteral nutrition), courfterregulatory hormone release in response to stress, or the
use of drugs with hyperglycaemic p@ct. In critically ill patients, there is a metabolic overload
situation by releasing a number of gounter-regulatory hormones in response to stress, hypergly-
caemia generating and activate métabolic pathways releasing amino acids and fatty acids, increas-
ing the resistance of peripheral iSsues to the action of insulin. Furthermore, in intensive care units
these effects are enhanced b)@%i administration of exogenous glucocorticoid adrenergic drugs.
Moreover, critically ill pagts have impaired ability to detect the symptoms of hypoglycaemia,
which is especially dange

In DMI patients sequiring hospitalization glycaemic control can be altered among other
causes by the underlysiig disease that has led to the hospitalization, dietary and schedule changes,
forced periods of f@ing, testing, the at least partial immobilization, drugs with hyperglycaemic
potential, psycholggical stress and the absolute loss of control over the administration of insulin.
The latter can be‘variable depending on the area of hospitalization and how often staff deal with
patients with 1 and their knowledge. Not infrequently, is the insulinization pattern on demand,
depending @iy glucose levels before each meal or every 4-6-8 hours (always below their previ-
ous requié@hents) and the inadequate supply of carbohydrates that cause large swings in blood
glucosedevels, prolonged stays and place patients at increased risk of infection. Therefore, it is
essentid! to start up protocols for stable patients with treatment regimens depending on the most
freqlient variables, so that hospitalization for itself is not an added risk of diabetes control.

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 161



9.1.1. Surgical Patient

The CPG NICE 20047 provides the following evidence in adult patients:

O
ha N

A cohort study**® on patients with diabetes showed that blood glucose ¢} Cohort
levels the same day of the operation and three days after surgery, were signiﬁjQ{) Study
cantly lower (p <0.0001) with the continuous intravenous infusion (IV) insu%h 2+
compared with the subcutaneous insulin injection (SC). .0

&

Two trials compared IV insulin with the subcutaneous injectiorin mi-
nor** and major*” surgical procedures and found that the median glugbse may
be reduced during the first day after surgery with the administr@ion of IV
insulin. Furthermore, the insulin/glucose ratio and the number of:é?)ses adjust-
ments required were significantly lower in those receiving IV insulin com-
pared with the group that used the subcutaneous route of ir&ou’ﬂ'n.

Another study** d i i & insulin i RCT

y>*° compared two regimens of intraggnous insulin in 58

consecutive patients requiring preoperative insulin ilﬁsions. Patients were
randomized to an infusion of glucose-insulin-potassitti (GIK) or a more com-
plex protocol that required two insulin infusion pumps. Both methods gave
similar results in terms of glycaemic control. Hp&ver, the dual pump system
had a higher percentage of patients with glyca@ia within target ranges, both
preoperatively (47.4% vs. 60.1%) as well as @toperative (52.0% vs. 66.4%).
The length of stay (15 vs. 16 days), duratio@f infusion (15 vs. 16 hours) were
similar for both groups. N

SN

In a prospective cohort study 4 patients with hyperglycaemia who Cohort
underwent cardiac surgery (corona{@ypass graft) and who had been treated Study
with either subcutaneous insulin ontinuous infusion, were evaluated. The 2+
expected and observed mortal@was compared using multivariate analysis
models, showing a significantly lower mortality in patients with continuous
infusion (2.5%) than those r &iving subcutaneous insulin (5.3%, P <0.0001).

Glycaemic control was si %cantly better in the group with continuous infu-
sion [mean (SD) 177 m@L (30) vs. 213 mg/dL (41), P <0.0001].

397
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The SR and meta-analysis by Gandhi et al.3*® evaluated the effects of in-
sulin preoperative morbidity and mortality. 34 RCTs that assessed the effects
of insulin infusion preoperatively in patients undergoing any surgery were in-
cluded. The treatment groups were able to receive any type of intravenous

SR ;}%,;@%zl‘
S

insulin infusion (GIK, glucose and insulin, insulin alone). The control groups \"'\Q
O

could receive insulin infusion, subcutaneous insulin therapy or other forms
of standard glucose-specific value as long as this value was greater than that3s
required for these interventions in the treatment group. This SR indicates t
insulin infusion reduces mortality preoperative hypoglycaemia and increases
in surgical patients. Total available mortality data represents only 40%\&? the
optimal size of information required to identify a possible treatmenteffect.
In the 14 RCTs that assessed mortality there were 68 deaths in 2,19§atients
assigned to insulin infusion compared with 98 deaths in 2163 patients in the
control group [RR 0.69 (95% CI: 0.51 to 0.94)] The risk of hipoglycaemia
was higher in the intensive treatment group [RR 2.07 (95% CE.29 to 3.32)].
However, this study had methodological problems that we Ken the inference

of these results.
Q

§
J0;

Q&

Summary of evidence

N
Cohort The continuous insulin infusion\&ring and after surgery is related with lower

study blood sugar levels and lower r@ality than the subcutaneous insulin injection®”
2+ 397,398 C)
RCT The administration of in@enous insulin in major and minor surgery allows
14 achieving a lower ins@‘fn/glucose ratio and fewer adjustment doses in
comparison with the sfli@:utaneous”“’m.
=
;\O
Recommendations CSO
S
The system oficontinuous intravenous infusions of insulin is the ideal method
to achieve metabolic control and prevent complications such as metabolic
A £89p P P
acidosis ordypoglycaemia in patients with diabetes mellitus type 1 who are to
undergo @ajor and minor surgery.
80.ma] gery
4
Hospitals should ensure the existence of an appropriate protocol for surgery
Wy in patients with insulin-dependent diabetes. This protocol must ensure the
mg#ltenance of normoglycsemia levels through frequent glucose measurements
@t allow the adjustment of IV insulin without the risk of acute complications.
N
2
<
4
%)
~Q
9
QO
<
AN
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9.1.2. Critical patient

The CPG NICE 20047 includes the following evidence on the management of
critically ill patients with DM1: c,):'\'
An RCT conducted in 620 patients who had suffered an acute myocaxb{)
dial infarction (AMI), of which 20% had DM1*”, contrasted the effect of J,;} 1+
insulin and glucose infusion compared to a control group with conventi{;mal
therapy. This study showed a lower incidence of cardiac death and reinfdetion
in patients receiving IV glucose-insulin infusion compared to contro@fter 3
months, one year and 3 and a half years of follow up. The HbA . dgvels de-
creased significantly in both groups, but this decrease was more significant in
the group with IV insulin infusion after 3 months (p <0.0001) é’ﬁzven after

3 years (p <0.05). @

A randomized controlled trial in an elderly popule@pon with diabetes RCT
(19% DM1) who had suffered an AMI*® compared IV insalin infusion during 1+
the first 24 hours of admission with conventional trea’é‘fent, which allowed
to observe a significant decrease in glucose levels igythe IV infusion treat-
ment group compared to the group with conventie@ﬁ treatment [mean (SD)

262.8 mg/dl (52.2) to 165.6 mg/dl (52.2) vs. 284]3111g/dl (77.4) to 216 mg/dl
(79.2) respectively, p <0.001). Regarding the advétse effects in the IV infusion
group, 28 patients (17%) experienced an episade of hypoglycaemia (glucose
<54 mg/dl), whereas no patients in the contrel group underwent any experi-

ence (p <0.001). N
5

Another RCT#! carried out in patients with DM1 and DM2, compared RCT
IV insulin infusion following predefined decision algorithms against an unde- 1+
fined logical method. The latter mq@d allows obtaining a lowering of blood
glucose (below 180 mg/dl) in less'®ime [mean (SD) 7. 8 hours (0.7) vs. 13.2
hours (1.5) p < 0.02] than the @nfusion one, probably by a greater number
of dose adjustments. N

An RCT*? conducted in 783 critically ill patients (4% with DM1 in the RCT
conventional treatment grd& and 5% in the intensive treatment group) showed 1+
that tight control of gluetse (between 80 and 110 mg/dl) was associated with

lower mortality 4.6%%s. 8% (p <0.05) than in the group with conventional

control. The mornin%%lood glucose remained lower in the intensive treatment

group than in the @nventional treatment group [mean (SD) 103 (19) mg/dl

vs. 153 (33) mg/ﬁ{ P <0.001]. The difference in hypoglycaemic episodes was

not significan{n

An observz@%nal study*®® found that the application of a protocol aimed Prospective
to mainteq'g’ blood glucose below 140 mg/dl in critically ill patients was observational

associatéd with a reduction in mortality of 29.3% (p <0.02) and reduced study
ICU of 10.3% (p <0.01) without a significant increase in the risk of 2+
hypdglycaemia.
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An SR with meta-analysis*™ analyzed 29 RCTs with a total of 8342 pa-
tients admitted to the ICU with different pathologies, which varied widely be-
tween the percentages of patients with diabetes. Hospital mortality remained
unchanged in the control group with strict blood glucose vs. the group receiv-
ing usual care [21.6% vs. 23.3% (RR 95% CI: 0.85 to 1.03)]. No significant
differences were observed when the glucose objectives were very strict (up

N
(@)

to 110 mg/dl) or moderately strict (up to 150 mg/dl), or if the treatment waﬁb\

performed in a surgical, medical or surgical-medical ICU. Strict control
associated with a decreased risk of septicaemia [10.9% vs. 13.4% (RR 95,‘@, 1
0.59 10 0.97) and a significantly increased risk of hypoglycaemia (RR 95% CI:
4.09 to 6.43).

In the NICE-SUGAR study*”, 3015 patients (50 of them vv‘ﬁnQ DM1)
were treated with intensive IV insulin therapy with a glycaemic,\ trol target
between 81 and 108 mg/dl and 3014 (42 of them with DM ith conven-
tional treatment, with a blood glucose target less than or equa@ 80 mg/dl. In
the control group, insulin was administered only in the cage’pf blood glucose
above 180 mg/dl, and the infusion was stopped if the glycggmia fell below 144
mg/dl. Mortality was significantly higher in the intensixzéif treated group [OR
1.14 (95% CI: 1.02 to 1.28)], both in postsurgical patigz&ls as those with medi-
cal pathology. However, patients with DM1 showe Yo difference in mortality
after 90 days. Severe hypoglycaemia (<40 mg/dl) pecurred in 6.8% of patients
treated intensively compared with 0.5% of those&reated conservatively.

RCT
1+

N
O
&
Summary of evidence $
~
O

Preliminary studies,i\(lgritically ill patients with diabetes mellitus type 1 showed
greater glycaemic é'smtrol resulted in better health outcomes®”-402-4% However,
SR of RCT |subsequent studié‘have failed to reproduce these results and found that intensive
1++ insulin therapyig’achieve normoglycaemia increases the risk of hypoglycaemia,
whose appear@hce is an independent predictor of mortality***47-4%8 Tn a clinical
RCT trial with fore and after design**® found that the application of a protocol
1+ aimed at maintaining blood glucose between 80 and 110 mg/dl in critically ill
patientsCwas associated with a reduction in mortality, morbidity and ICU stay

with go'significant increase in the risk of hypoglycaemia.

&
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S
©
i
&
@
<
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Recommendations (\05
N

&

In the case of critical patients with persistent hyperglycaemia, theq(%atment
must start with a threshold of no greater than 180 mg/dl (10 mmuoi/l). Once

A treatment has begun, glycaemic targets must be set in a range best&‘een 140-180
mg/dl (7.8 to 10 mmol/l) for the most critically ill patients. ~ ©
>
Wy It is necessary to establish a safe and effective protocol to a@eve an adequate
blood glucose range without an increase in severe hypogl%: emic episodes.
N
5
QO
&
9.1.3. Stable patient )
SN
The CPG NICE 2004’ provides no evidence on this issue. 62)
N
In the RABBIT 2 study*” the use of a basal-bolus re§imen achieved RCT
better glycaemic control than the sliding scale or fast g¢ting insulin scale 1+

administered every 6 hours in patients without previouginsulin treatment. In
this study, the mean blood glucose during hospitalization was lower [mean
(SD): 166 (32) vs. 193 (54) mg/dl] and the percenl@ge of patients achieving
the blood glucose target less than 140 mg/dl was @her (66 vs.38%) with the
basal-bolus regimen than with the standard slidizg scale, without increasing
the incidence of hypoglycaemia (p <0.05) - This study was conducted in
patients with type 2 diabetes and has beeﬁ‘en into account in this CPG as

a source of indirect evidence for patients\" DMI.

During hospitalization of a sta@'e patient, the American Diabetes CPG
Association*'’ considers reasonable ba3al glucose targets under 128 mg/dl and 4
postprandial glucose less than 180 mg/dl if achieved safely.

The consensus document o:é—he SED*!" recommends that, while waiting Expert
for further evidence, the blood@ucose target during hospitalization should be consensus
that of normoglycaemia. ~ Q 4

$
Summary of evid%n%e
N

Expert Dur@g hospitalization of stable patients with DM1, the targets for glycaemia
consensus |sh@ild be similar to those of patients with diabetes who are not hospitalized***:
4 §)411'
PThe use of a basal-bolus regimen achieved better glycaemic control than the
sliding scale or fast acting insulin regimens administered every 6 hours in
-’ |patients without previous insulin treatment*”.
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Recommendations ‘ (\05
>

O
Wy All patients with diabetes admitted to a health centre should have th@iagnosis

clearly identified in their medical history. NS
b §

Wy All patients with diabetes should have blood glucose levels Iﬁlitored and this
information should be available to the healthcare team. C/)o

Monitoring should be initiated in any known non-diabetic patient who is
administered any treatment with a high risk of hyperglycaemia, including high
doses of glucocorticoids, initiation of enteral or parenteral nutrition or other
medications such as octreotide or immunosuppresiyes.

If hyperglycaemia is identified and persisten{g:rleatment is needed. These
v patients should be treated with the same glyc@ic targets as those applied for
patients with known diabetes. S

(@)
Wy A hypoglycaemia treatment plan should beset out for each patient. All episodes
of hypoglycaemia in the hospital shoulo e registered.
T
Wy All patients admitted to hospital héde an HbA . level determination if data is
not available for the 2-3 months r to admission.

BN

Patients with hyperglycaemia<iti the hospital with no prior accurate diagnosis

Vv of diabetes should have a protocol for diagnosis and monitoring of care at

discharge. &
S
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0.2. Preventive and treatment measures in the case of ;§°’

outpatient acute intercurrent diseases in patient%@vith

diabetes mellitus type 1 57
ha N
&
Q9
O
Key question: o_,o
*  What are the preventive measures and treatment for outpatient acuyt';c'@ltercurrent diseases?
\.\
()
N

Intercurrent diseases in DM1 patients can affect insulin requireme@s because they may be as-
sociated with a lower caloric intake due to decreased appetite, log of nutrients by vomiting and/
or diarrhoea and a variable increase of the counterregulatory ho@lones caused by the stress of the
disease. S

N

The diseases associated with fever tend to increase gnggse levels due to the hormones stress
level, causing an increase to insulin resistance and an il@éase in glycogenolysis and gluconeo-
genesis, which increases the risk of ketoacidosis. Ass@ted diseases that present vomiting and
diarrhoea may result in reducing blood glucose leve@and thus in an increased risk of hypogly-
caemia.

N
Decreasing calories by decreasing input (an{{;gxia) or increased losses (vomiting) may cause
hypoglycaemia. In older children, especially @uberty, a stressful disease is characterized by a
relative insulin and hyperglycaemia deficienéy.

\go

S

Adlults c‘)\

The CPG NICE 2004’ provides no e¥idence on this issue but has published Expert
recommendations based on consensus, just as the document of the American consensus 4

Diabetes Association’' and the R¢ of the Australian Government*'2.

N
While the most common @blems in patients with diabetes mellitus type
1 associated with intercurrent'diseases are hyperglycaemia and risk of ketoaci-
dotic decompensation, fouQ%’ no relevant studies about adults. The evidence
refers primarily to the management of hypoglycaemia and this is summarized
in the corresponding §eé&lon of this CPG.
N

%)

Children and a%g’)escents
The CPG NICE.%}O47 provides no evidence on this issue.
The ISPAD <cfz%nsensus guide from year 2009*° offers the following CPG
recommen@llons: CONSENsus

~Q 4

Z

QO
<
AN
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e The medical team responsible for the patient must provide patients
and families clear recommendations on the management of the dis-
ease when there are intercurrent diseases in order to avoid complica-
tions such as:

(6]
o
o
(6]

Ketoacidosis.

Uncontrolled or symptomatic hyperglycaemia.
Hypoglycaemia. X
N

e Must never cease the administration of insulin.

e The dose of insulin is to be increased or decreased dependi@on the

requirements.
*  When a child with diabetes vomits, this must always be {@mdered an
insulin deficiency until proven otherwise. . b

e A child with intercurrent disease must be requested h urgent health
consultation in the following cases:

(6]
(6]

When the underlying condition is not cle%)

When weight loss continuous, suggestmé"a worsening in dehy-
dration. QK

When the vomiting persists for tw@ours (especially in small
children). -9

When glucose continues to in@ase despite the extra adminis-
tration of insulin. O

N
When parents are unable &~maintain blood glucose above 60
mg/dl 3.5 mmol/l). 5

When ketonuria incre or continues being high or when the
ketonemia is> 1 to 1 mol/I.

When the child isw\z&y tired, confused, hypervigilant, dehydrat-
ed or has abdom@l pain.

When the child% very young (under 2 or 3 years) or has an ill-
ness other t\ diabetes.

When patignts or relatives are exhausted, for example, by the
night w,@‘ﬁg.

When féhguage problems make it difficult to communicate with
the ily, the possibility of going to the hospital emergency
uni®should be considered if the situation does not improve
A kly or if professional advice can be provided.

0 CWhen the level of ketonemia is 3 mmol/l there is an immediate
@) risk of ketoacidosis, being therefore insulin treatment urgently

Q

S
&

required and a consultation with the emergency services should
be considered.
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.

An Australian CPG*'? has proposed the following recommendations: C

o
*  Families must be informed that intercurrent diseases can cause very high éb
or very low blood glucose levels [Strength of recommendation: D]. QQ

*  All families are to receive education about managing diabetes in days «©
of disease and must have at reach the kit including fast/ultra-fast acting’}*
insulin, glucose test capillary strips, lancets, glucose test strips or 1§
ketones or blood ketone test strips, telephone of the doctor or reference
hospital, refreshments/juice fruit/lemonade or other similar beverages,
glucagon, emergency guides or diabetes manuals, thermometer,\,z{% par-

acetamol or ibuprofen [Strength of recommendation: D]. >

e Insulin is never to be omitted, even if the patient is not@le to eat
[Strength of recommendation: D]. (4)
D).

* Blood glucose and ketones are to be monitored regularl&%

* Any disease that is identified, should be treated immed@tely to [Strength
of recommendation: D]. @0

* Taking additional oral fluids should be encouraged, especially if the
blood glucose is high or ketones are present [Stg%ngth of recommenda-
. O
tion: D]. (0

e Additional boluses of rapid/ultra-fast actinginsulin should be provided
in an amount equal or greater than 10—20‘@% the total daily dose, every
2-4 hours if blood glucose level is highor ketones are present [Strength
of recommendation: D]. N

e Parents/caregivers must offer assi,s@nce immediately if, after adminis-
tering the extra insulin boluses, Blood glucose stays high, ketones per-
sist, nausea, vomiting or abdorr%&al pain appear [Strength of recommen-
dation: D]. Q

e Severe hypoglycaemia is téqg% treated with intravenous dextrose (in the
hospital setting)*!4 413 [S;r&th of recommendation: A].

e If venous access is dif: \lt or if the patient is outside the hospital set-
ting, intramuscular glagagon is to be used to treat severe hypoglycaemia
[Strength of recommendation: D].

Under the supervision of a physician or a diabetes educator, small doses
of subcutaneou{%lucagon can be administered to prevent or treat mean
hypoglycaem%s within outpatient settings*'® [Strength of recommenda-
tion: B]. ¢,
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Document from the American Diabetes Association

417

The goals of disease management are the prevention and early treatment
of hypoglycaemia, significant hyperglycaemia, ketosis and the preven-
tion of acute ketoacidosis.

The management of the days of disease requires frequent blood glucose_;
and ketone levels in urine (or blood) monitoring, food and fluids int
monitoring and supervision by an adult. S

A child can never be left in charge of the management of a day @jo)dis—
ease, thus being the implication of parents necessary and pra&i}ing a
contact telephone with the doctor.

The child’s primary care physician must assess not only diabQJQes but also
intercurrent diseases. ¢

The effects of the disease on insulin requirements are V@able. The lack
of appetite represents a decrease of calories intake, atid in addition, the
presence of vomits or diarrhoea may lead to a redu of insulin needs.
Furthermore, the stress of the disease can lead to increased counterregu-
latory hormones, resulting in an increased need@x’ insulin. In very small
children (<6 years), in which the fast regula responses may not be
well developed, the decrease in calories in and the excess of the ac-
tion of insulin may cause hypoglycaemi owever, in older children,
particularly at puberty, a stressful diseases characterized by a relative
insulin and hyperglycaemia deﬁcienc;@

Regular monitoring can help to detgr?nine the action to be preformed.
Ketones have to be monitored regatdless of the level of blood glucose,
as acidosis can occur without elé%’ated glucose levels, especially if oral
intake is poor. O

Children with nauseas or Vo@(’?s, may take sugary liquids and small dos-
es of glucagon. If vomits s#ist, and if treatment at home fails to correct
hypoglycaemia, hyperglytaemia or significant ketoacidosis, it will be
necessary to go to the etriergency unit.

0
xo

xS

C(ﬁ)qs)ensus
Sra

S
$

4

Y%
) N
Summary of evidenge
S
Expert | No geientific evidence has been found related to the management of diabetes
consensus m@'itus type 1 with intercurrent diseases. The recommendations are based
4 marily on consensus of leading scientific institutions.
2
<
Q)Q)
&
QO
<
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Recommendations . QO')
3

O

People with diabetes mellitus type 1 and/or their families or carer @Jould be
informed that intercurrent diseases could cause hyperglycaemia. They can also
lead to ketosis and hypoglycaemia, the latter being more comn@ in children
under 6 years. . Q)Q

All people with diabetes mellitus type 1 and/or their fami % or carers have
to be educated about disease management in case of inteféurrent disease and
should have at reach fast acting insulin, glucose test stﬂ&, blood glucose test
strips, lancets, strips and meters for the measurement_0f ketones in the blood
or urine, refreshments/fruit juice/lemonade or other @1](8 alike, know how to
use glucagon, a thermometer, paracetamol or ibu &en, emergency guides or
diabetes manuals and a contact telephone of theig&ctor or the hospital.

N
The administration of insulin should never be E%litted, even if the patient is not
able to eat. ,_Q\

N

<
Blood glucose and ketone bodies in uri@e (ketonuria) or blood (ketonemia)

must be monitored frequently. S

S
&
O

Any illness must be treated immedﬁl\ely.
>

v
Oral intake of extra liquids shg@g” be encouraged, especially if blood glucose is

high or there are ketones. C}\

Additional fast acting insgg\@ boluses should be provided in an amount, which
is the same or greater thai~10-20% of the total daily dose, every 2-4 hours if the
blood glucose is high ofketones are present.

S
Patients/carers mus@nmediately seek medical help if after the extra insulin
boluses, blood g.ll@se stays high, ketone bodies persist, nausea or vomiting or

abdominal pain@pear.

Small childrffiI may be administered small subcutaneous doses of glucagon
to prevent &% treat hypoglycaemia. For severe hypoglycaemia, intramuscular
glucagon “is recommended. Treatment with intravenous glucose should be
perforl’r\@gf within the hospital setting.
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9.3. Psychological disorders in patients with diabetes ;§°5

mellitus type 1

O
S
S

0
xo

Key question:

C
S

e Are psychological disorders more common in people with diabetes m%l}tus type 1?

V-
=D

&N

SN
Diabetes is considered a possible trigger of psychological disorders. Itis interesting to determine

the prevalence of these problems in patients with DM1 in order to i

@
9.3.1. Affective disorders RZ
S

The CPG NICE 2004 provides the following evidence”: g,

In a case-control study*'®, a significantly higher numbe . patients with DM
(12.8%) than those without DM (7.4%) were treate@)with antidepressants
during the 12 months preceding the study [OR 1.55295% CI 143 to 1.76)].

o3

In a prevalence study SR*” the presence\@f depression in patients with
DMI recorded was 21.7% compared to 8.6@ non-diabetic control patients

[OR29 (95% CI: 1.6t0 5,5)]. O

N

S
Barnard et al. 420 conducted a prevalence study SR in adults that in-
cluded 14 studies. The prevalence of depression found in the studies with the
control group was 12% in people @1 DMI1 and 3.2% in the people without

diabetes. o
L

N

The Kaneer et al. SR*! i&luded four observational studies in children
and adolescents, indicating t it the prevalence of depressive symptom pathol-
ogy is higher in people witltDM1 compared with a control group with a preva-
lence of 12% in childrenyaged 8-12 years and 18% in adolescents that is 2-3
times higher than in peéﬁle of the same age without DM.

2

Kessing er al i¥>compared the risk of developing depression in a sample
of individuals witht©OM1 and DM2 (n=91,507) versus a group of patients with
other chronic disgases such as osteoarthritis (n = 108,407). No significant dif-
ferences were ‘demonstrated in the risk of developing severe forms of depres-

sion betwee@%oth chronic diseases (p = 0.07).

~Q®

Z
<7
Y
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Other descriptive studies found significant differences among people  Descriffi ve
with diabetes compared to the general population, although there was vari- é’
ability in the prevalence rates of depression found: 5.8% vs. 2.7% (p = 0.003) Sé%

423; moderate/severe depressive symptoms 6% vs. 3% (p = 0.04) 424; 12.6%
vs. clinical depression 6.3% 425, in the Al-Ghamdi study426 34% vs. 13% (p \"'\Q
=0.04) and in the Khamseh study 427 64% vs. 36% (p = 0.0001). Q)Q

The retrospective study by Ali er al.*** aimed to examine the prevalen§\ Descriptive
of depression in people with diabetes and the differences among ethnic groéps study
in risk factors for depression diagnosis using multivariate logistic regres&)n. 3
The results showed that among people with DM1 (n = 1405) the pr yalence
of depression was 7.3 to 11.3%, and found no significant difference&tween
ethnic groups (10% of South-Asians vs. 7.9%, of Europeans, P pL 0.355),
which is consistent with previous literature showing similar prevaience rates.
Furthermore, the prevalence rate was higher in women (females@i% vs. males
5.8%, P <0.001), also consistent with previous literature. Si ly, the preva-
lence was significantly higher in patients with other comgroidities (12% vs.
6.6% without them, P = 0.02) and in those patients wheyhad complications
associated with diabetes (9.4% vs. 6%; p = 0.021). Theé’were no significant
differences in age (up to 59 years 7.8% vs. over 60 yeq§’9% P =0.460); years
of diabetes duration (between 0 and 5 years: 8 SO/Q‘between 6 and 14 years:
6.9% over 15 years: 8.1%, P =0.663) or by HbA %evels (HbA, > 7%: 8.6%;
HbA  <7%:5.1 %,P=0.101).

o
Summary of evidence \\.“Q

Descriptive |DMI is associated, &h higher rates of depressions than among the general
studies population, regard‘%ss of age, race and the evolution of DM1, but not higher
3 than other populéibns with chronic diseases*?0:421:423.424,425.426,427

Descriptive
study
3

The presence@ depressions is associated with the presence of other diseases
and the presénce of diabetes-associated complications*?.
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9.3.2. Anxiety disorders ;§05
o
$

A descriptive study**® showed no significant differences in the prevalence Bgcriptive
of anxiety in newly diagnosed patients compared to a reference population ,:\' study
(7.7% vs.9.5%,P=0.513). Q)C) 3

Hermanns et al.*** compared a group of DM1 or DM2 patients (n = 42@3\ Descriptive
with a sample obtained from the general population. The prevalence of anxi&fy study
disorders observed were 5.9% versus 9% in people without DM. & 3

N

An observational study** compared a group of patients with DNil with Case and
another population without diabetes and found no difference in the alence control studies
rate of anxiety disorders among them (p = 0.31). Q 2+

A cross-sectional study*” with no control group note a\at 35.5% of  Descriptive
young adults with DM1 related stress, without any differences in gender, age study
or duration of diabetes being found. The use of CSII punips is significantly 3

associated with higher scores on stress measured by the Aghenbach scale (p =
0.01). v

NS
O
Other descriptive studies indicated that the use o\ﬁCSII is associated with  Descriptive
higher levels of anxiety*”. However, neither the dtfration of the disease, nor study
age seem to have a significant effect on this diso@f‘”’m. 3
N
&
O
Summary of evidence S
~
)
Case Anxiety is not relag@o the fact of suffering from diabetes mellitus type 1%
control study |54 but the ugé-of continuous subcutaneous infusion pumps for insulin is
2+ associated with @ncreased level of anxiety in patients**-*%,
S
Descriptive Q
studies Y%
3 S
@
O
Recommendatiofvﬁ
<
S

vufessionals involved in the care of patients with diabetes mellitus type 1 should
{nbe alert to the possible emergence of depressive and/or anxious symptoms,
_ |especially when the person reports to have self-care problems.

@ |Health professionals should have the necessary skills for the detection and
Vfo: management of non-severe forms of psychological disorders and be familiar
\({D with counselling techniques and the administration of psychotropic drugs.

XN .o
Ny Moderate to severe cases should be referred to mental health specialists.
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9.3.3. Eating disorders ;§05
4
S
o)

xS ..
A prospective study*® compared possible eating disorders, weight changes  *-Descriptive
or misuse of insulin in patients with and without diabetes, and found no - @ study

The CPG NICE 20047 includes the following studies related to this issue:

increased incidence of eating disorders (ED), although higher BMI and§ 3
greater concern on weight was observed among people with diabetes thdi®
among people without diabetes of the same age. \{0
N
A review of cross-sectional studies*' found a higher prevaleggof bu- SR 01?
limia in women with DM1 than in the general population [OR 2.9%95% CI descrlptlve
1.03 to 8.4)]. Misuse of insulin was increased when the ED cp&lsted with studies
DMI1 [OR 12.6 (95% CI: 7.8, 21.1)]. (Z\)\ 3
QO
~ e
In a descriptive study, a rate of 5.3% ED was identif@n patients with Descriptive
DM142 study
. . ()Q) 3
NS
In a case-control study*** 356 women with DM1 s€re compared to 1,098  Case-control
controls, finding higher prevalence (10% vs.4%) o in the group with dia- study 2+
betes (p <0.001). S
o
According to the results of a study invaiving 91 young women with ~Cohort studies
DM1%*, those with eating disorders had w@ metabolic control than those 2+

not suffering from these (p <0.001): baselj{g HbA . in the group with severe
ED: mean (SD) 11.1% (1.2) in the group#ith mild ED mean (SD) 8.9% (1.7),
and without ED mean (SD) 8.7% (1 .6)§he ED at the beginning of the study
were associated with the presence of getinopathy four years later (p = 0.004),
occurring in 86% of women with sg?ere eating disorders, 43% of those with
mild disorders and 24% without.F(?.

N

A cohort study*, Whicg?ncluded 234 women, detected insulin con- Cohortstudies
straints in 30% of them. This“was related to the presence of ED (p <0.05), 2+
higher mortality (p <0.05){early mortality (45 vs. 58 years, p <0.01) and in-

creased risk of nephrop:é()by and foot diabetes during a 28-year follow-up.

Petrack et al.‘m}g%mpared a gro up of newly diagnosed DM1 patients  Descriptive

(n =313) with a re{crence group of general population (n = 2046) and found study
no significant difféiences in the prevalence of eating disorders at the time of 2
diagnosis (1% v$,0.3%).
2
i
&
QO
<
AN
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Grylli et al#* conducted a study in 199 adolescents with DM1 (103 Descg‘lov)e
men/93 women) and found a higher prevalence of eating disorders in women y
than in men during this stage of life: 11.5% of women compared to 1% in {:65
males. The most common EDs were bulimia nervosa and non-specific eating S
disorders, with a very low incidence of cases of anorexia nervosa. \"'\Q

¢
Another comparative study*’ indicated that the prevalence of eating diszg) Descriptive
orders in patients with DM1 is four times higher than in the general population: study
(p <0.001). The most commonly found weight control behaviour was die&) 3
S

restriction (75%) and insulin management (40%). -

. %
Summary of evidence \\Q
@

9

a8

N

Descriptive
studies
3

Eating disorders appear to be more frequé}cito in patients with diabetes mellitus
type 1 than in the general population‘m;g? 3 especially in teenage girls.

P

4
Cohort People with diabetes mellitus typeQ’VVho have eating disorders in adolescence
studies have more medium-term microvaggular complications**#* and increased long-
2+ term mortality** than those wh?\\‘élb not have these disorders.

N
O
&
N
$

(%
The professional team @lembers involved in the care of patients with diabetes
mellitus type 1 shopé}\be alert about the possibility of occurrence of bulimia
C nervosa, anorexia gefvosa and insulin management, especially in patients who
express concern\a;ﬁbut their weight or body image, have a low body mass index
or poor glycaendic control.

Recommendations

Given the rig of increased morbidity and mortality associated with poor
metabolic@trol in people with eating disorders, it is recommended that in case
of suspicion, the relevant diagnostic tasks are carried out and the department of
psychi?.ﬁpy is contacted to apply the appropriate therapy.

g

N
Qu {fled health professionals should provide information on healthy lifestyles
B an(%particularly on diet regularly to patients with diabetes mellitus type 1,
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9.4. Risk of decompensation of diabetes mellitus typeép"

during adolescence >
S
O
X

)

=

C
Key question: {)

e Does adolescence pose a risk for decompensation in diabetes melhtus@ﬁ)e 1?

—- -
X
Adolescence is a period involving significant physical, psychological¢and social changes. These
changes may have risks for adolescents with diabetes and provoke gtnportant metabolic decom-
pensation, which may have long-term consequences on health, in&blding kidney disease, cardio-

.

vascular risk, retinopathy, etc.**. (Z\)\

In this chapter, the following aspects have been analyzeg\b
1. Risk of decompensation during adolescence. Y
2. Psychological factors that influence metabolié):%ontrol during adolescence.

3. Adherence to the treatment during adoles@:g:e.
N

gl
9.4.1. Risk of diabetic decompe.l\fléﬁtion during adolescence
G

The CPG NICE 20047 includes the follovg&@ studies:
S

A cohort study carried out in 42 childrén and adolescents with DM1 (mean  Cohort studies
age 129 years) examined whether jpubertal development had an effect 2+

on metabolic control and adaptatiofdto diabetes over four years**. Good

control of the disease correlated \z)@ family cohesion (r = 0.38, p <0.01). In

prepubertal young patients, family* cohesion correlated well with the variable

peer relationships (p = 0.008).the attitude towards diabetes (p = 0.03), and

body image concerns (p =0 in comparison with other adolescents.

(%4
A study carried out igyoung patients with DM1 aged between 11 and  Descriptive
18 examined the effect&’ the psychological, behavioural and self-esteem on study
glycaemic control thrdligh an 8-year follow-up*. Behavioural problems in 3

adolescence were i&'fcﬂiﬁcantly associated with higher levels of HbA, . The
psychological statg:s uring the follow-up was a significant predictor of recur-
rent diabetic ketgtidosis admittance into hospital.

In anothé@descriptive study® a positive association was found between  Descriptive

the knowle@ that the family has about DM1, the good family relationships study
and the y@lger age of the adolescent with good compliance with insulin regi- 3
men. (g,
<
AN
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In a prospective observational study conducted on 15,967 young patients
with DM1%° with a mean of 15.8 years, nine deaths related to diabetes dur-
ing adolescence (6 due to acute complications and 3 due to neuropathy) were
identified. The risk of death was higher in adolescence than in childhood [RR
3.90 (95% CI 1.14 to 13.39)].

g
S
N
>
N

9.4.2. Psychological factors influencing metabolic gontrol

during adolescence N
S
QO

>
The CPG NICE 20047 includes the following studies: QO

A cohort study*' showed that patients aged between 14%§d 16 years
with depressive symptoms had significantly higher mean leve@of HbA  than
patients without depressive symptoms [mean (SD): 9.0% ( vs.83% (1.4),
P=0.03].

&

S

In a small descriptive study*** (n = 16) of young (g}fients with DM1 (age
range: 15-18 years) depression was positively correlgted with the deterioration
of glycaemic control (r =0.51, p <0.05). %

X

A cross-sectional study with no controg?gup443 showed that depressive

symptoms in adolescent girls and older, pred icts poor adherence to the treat-
N

ment (p <0.01). \\*Q
O

A multicenter cross-sectional study** showed that depressive symptoms
were associated with higher levels (aﬁ-]bA1 - and more visits to the emergency
unit, while no significant relation was stated regarding the number of hos-
pitalizations, the number of ep@es of hypoglycaemia, and/or ketoacidosis.

Q
A longitudinal obselﬁlonal study*” revealed that the presence of de-

pressive symptoms at th%ﬁéginning of the study predicted risk of hospitaliza-
tion during the next 24émonths [OR 2.58 (95% CI: 1.12 to 5.98)].
2
The study gﬁvar et al.*7 shows that the presence of ED predicts worse

445

glycaemic contra@(p <0.001).

2

o
&
Y
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9.4 .3. Adherence to the treatment

The CPG NICE 20047 includes the following studies:

S
§
F

S
o

ha
A study in Scotland** showed that people aged between 10 and 20 years *.Descriptive

old had significantly higher levels of HbA, (p =0.01) and lower adherence to\ study
the insulin treatment (p <0.001) than the younger or older age group. § 3

A longitudinal study** found that data reported by patients with Rﬁl Descriptive
regarding HbA is the best predictor of HbA , explaining the 30%@?~ the study
variance in the case of adolescents and the 19% in the case of parents. The cor- 3
relation between the referred self-care and glycaemic control was gjgnificant
(p <0.01). QQ)

Naar-King er al.**’ examined the relationship between @erence and  Descriptive
metabolic control, taking into account the role of the presen Qf psychologi- study
cal disorders. The presence of anxiety symptoms and be@oural problems 3

were associated with poorer adherence, but ultimately ogly behaviour prob-

lems predicted worse metabolic control (p <0.01). \\9
O
&
Q
>
Summary of evidence O
L
N
a
Descriptive . ) . L o
stud Adolescence is assoc1ated@th poorer metabolic control in patients with diabetes
3 y mellitus type 144 espec'cl‘gl y if associated with behaviour problems*% ¥,
Descriptive 3
P Good control of thedisease correlates with family cohesion and its knowledge
study . s
about diabetes medJitus type 1°°.

3 N
N

Descriptive
study
3

Patients aged@tween 14 and 16 with depressive symptoms have significantly

higher HbAg, levels than those patients without depressive symptoms*!#2 3.

444,445 \'*Q
"))

Descriptive
study
3

O
The R'ggence of eating disorders predicts worse glycaemic control (p <0.001)*7,

&

Descriptive
study

for older age group

P@ple aged between 10 and 20 have significantly higher HbA . levels (p =

1) and lower adherence to the insulin treatment (p <0.001) than the younger
446

5>
Descriptize
stu,

The presence of anxiety symptoms and behavioural problems are associated
with poorer adherence, but ultimately only behaviour problems predicted worse
metabolic control (p <0.01)*.

i
S
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Recommendations (\05
N

.

&

Adherence to the treatment is a key factor in managing diabetes, so it isQ%portant

to work on this aspect with the adolescent patient together with hi%ﬂmily, and

analyze barriers, which may impede an adequate adhesion (anxiq@y depression,
¢

eating disorders and behavioural problems). N

The professionals in charge of children and adolescents wit Itabetes mellitus
type 1 should be aware they might develop depression and/efanxiety disorders,
particularly when there are difficulties in controlling the digease or if the disease
is long lasting. X

S,

O
Wy In children and adolescents with persistent poor gly@mic control, the level of
anxiety and depression should be assessed. Q‘b

~
Wy Children and adolescents suspected to suffert?nxiety or depression disorders
should be referred to mental health professjgnals.

Given the high prevalence of eating dis%rders in adolescents with diabetes,
especially among women, it is advised t@e alert about the presence of symptoms
C that may indicate the presence of an (gng disorder or insulin managing. In case

of suspicion, the department of ps;éz?atry for diagnosis and appropriate therapy
should be contacted and worked \c@th.

L
It is recommended to addressq‘? issue of alcohol, smoking and other drugs with
i

v the teenager with diabetes.ras: tus type 1 to avoid its consumption and provide
strategies to prevent epi:\{dés of hypoglycaemia.
o
R
&
N
Q
Ny
@Q
5
&
2
&
ol
g
©
Q
QO
4]
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9.5. Pregnancy planning ;§°5
3
S

O
Key question: \,'\\'_,
e Is it important to plan pregnancy in women with diabetes mellitus type 1@0
Q
N
%)

Diabetes may favour the occurrence of certain events in pregnant wonién (urinary infections,
vaginal candidiasis, polyhydramnios, hypertensive pregnancy and pr ~\'turity disorders) and in
the foetus or newborn infant (malformations and/or abortions, retardﬁz‘[rauterine growth, mac-
rosomia, hypertrophic cardiomyopathy and foetal immaturity). In alldition, pregnancy can affect
glycaemic control in women with diabetes, increasing the frequeticy of hypoglycaemia and its
inadvertence, or hyperglycaemia by increased placental lacto@\n especially after 20 weeks of
gestation. The progression of certain complications of diabSQ, especially diabetic retinopathy
and nephropathy, may also be affected during this period. ()

It is considered of interest to analyze the benefits R%gnancy planning can have in women
with DM, in terms of reduction of adverse perinatal o@omes (abortions, foetal malformations,
eclampsia, perinatal death or other complications). {D

Planning pregnancy in pregnant women with DMI1 is to use contraception to decide the
most appropriate time for it to occur. This require;s)qaetermining, based on maternal complications
secondary to DM, the risk involved in a pregnaficy, and reduce the maternal and foetal complica-
tions with adequate metabolic control and médical monitoring before conception. This is done by
informing the couple of the mutual impact-Ketween DM and pregnancy, as well as of the methods
to prevent potential complications. S

o)
The CPG NICE on pregnancy 26@89 includes the following studies:

A study*” conducted in 442 p%}gnant women with DM (73% with DM1) Descriptive
found an association between t ck of information about foetal risks before study
pregnancy and the risk of caesarean delivery [OR 2.9 (95% CI: 1, 1 to 8.2)] 3
and increased neonatal mortdlity adjusted for maternal age and lower social
status [OR 2.4 (95% CI: 1.@ 5.8)].

S

An SR with meta-apalysis of 16 observational studies* evaluated the SR of observa-
influence of preconcepiion care programs (PCP) in women with diabetes in  tional studies
reducing the risk of nfajor congenital anomalies. The PCP consisted of glycae- 2++
mic control plannin@oefore pregnancy. The results obtained indicate that from
the 2104 births, the’' weighted rate of major and minor anomalies was 2.4% for
women incluc{e?ﬁxin the PCP compared with 7.7% for the group without PCP.

The relatively [ow values of HbA _during the first trimester in the group with
PCP suggesfthat glycaemic control during the first weeks of pregnancy prob-
ably playsn important role in preventing birth malformations.

Z
<7
Y
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The cohort study by McElvy et al.*! evaluated the impact of a precon-
ception care program made for 5 years in three stages (PPG I, II PPG, PPG
III). During the period before the first program (PPG I) (1973-1978) n = 79
revealed a perinatal mortality rate of 7% and a congenital malformation rate
of 14%. The perinatal mortality rate dropped from 3% in the PPG I and 2%
with the PPG 1II, to 0% in the PPG III. The rate of congenital malformations

.

decreased to a minimum of 2.2% by PPG III. \Q{)
)
In one trial®? 84 women with DM (68% DM1) were trained for 17 weéks

before and during pregnancy on concepts related to glucose monitorin Giet
and exercise, insulin dose adjustments and complications of diabetes and they
were compared with a group of 110 women (60% DM1) that was traiied only
during pregnancy. In the group that received the preconception ed&ation, a
failure rate of 1.2% was found compared to the 10.9% found in the"group that

had only received education during the postconceptional perio@% =0.01).

A prospective cohort study conducted in 160 women \;ﬁh DM 14 ana-
lyzed the glycaemic control and the frequency of severe hyggglycaemia based
on pregnancy planning. The results of the study were thﬁ(g‘illowing:

S

NS
*  68.8% of pregnancies were planned vs. 33 .8%q§3hieh were unplanned.

*  29.4% of women with DM1 had severe hﬁoglycaemia during preg-
nancy, 21.9% in the first trimester, 18.1%%n the second trimester and
10.6% in the third trimester. ) Q\

e The duration of diabetes was associ@ to an increased risk of severe
hypoglycaemia during pregnancy (»59: 0.012).

e The duration of diabetes was o“&related with the total number of
episodes of severe hypoglycae(sg%a during pregnancy (r = 0.191, P =
0.017) and during the first trisitester (r = 0.16, p = 0.05). The duration
of diabetes in women who:iad an episode of severe hypoglycaemia
was on average (SD) 19:2\&%&5 (7.2).

e The total number of e i des of severe hypoglycaemia during preg-
nancy is associated with the average HbA  level in the first trimester
(r=0.17,p=0.043

e 56% of U.S. women used 4 or more injections per day during periods
before pregnangy, increasing to 77% and 83% in trimesters 1 and 3
respectively and this was not associated to an increase in hypoglycae-
mia. @

e Women achieved HbA _levels less than 6.5% (n = 41) during the
first trimeester were less likely to experience severe hypoglycaemia in
the seﬁ@nd trimester (7.3 vs. 25%; p =0.019) and in the third trimester
© \@016%, P = 0.003) than women with higher HbA _levels in the
ﬂ%trimester. These women had a lower mean duration of diabetes,
although this difference is not significant.

S
&
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e The reduction in HbA levels between the period before pregnancy §O)
and the first trimester was not associated with severe hypoglycaemia éb
in the first trimester. However, a higher reduction of HbA  levels be- Q
tween the first and second trimesters was correlated with the num- S
ber of episodes of severe hypoglycaemia in the second trimester (r = \"'\Q
0.194,P=0.021). .Q)C)

* A significant difference was found in HbA  levels between planne«b\
and unplanned pregnancies. In addition, among planned pregnanci
there were more numbers of severe hypoglycaemia than in thenn-
planned ones (p = 0.047). RN

* No significant differences were found in glycaemic control ogle risk
of severe hypoglycaemia among women using insulin anal@ues and
those who did not take them during pregnancy, although there was
a trend to significance in the third trimester (HbA1C6.4@s. 6.7%,P =
0.06). e

e The fall in the average HbA _levels between pre@?gnancy and the
first trimester was significantly higher (1.0 vs. 0.§%) in women who
used insulin analogues (n = 43, p = 0.005), by without noticing an
increase in the number of severe hypoglycaek .

Women smokers (n = 40) and those with reti@pa‘[hy before pregnancy (n
= 36) were 3 times more likely to suffer an epi%de of severe hypoglycaemia
in the third trimester (p = 0.029, p = 0.03). Although those with retinopathy
before pregnancy had a duration of diabetes 19.8 vs. 12.3 years, p = 0.001),
the duration of diabetes was not associate'@gvith severe hypoglycaemia in the

third trimester. s;\'
o
A cohort study***, which inclu@ 46 women with DM1 and nephropa- Cohort studies
thy before pregnancy, analyzed therg'omplications during pregnancy including 2+
abortion in the first trimester, pieeclampsia, premature delivery, baby weight
and length, admission to the U and foetal loss. As results, these showed

that 31 women (67%) had ateast one complication during pregnancy. BMI
was the only parameter wigi”a significant difference between the groups, be-
ing higher in women wi ha complicated pregnancy compared to those who
had no complications gﬁean (SD) 27 (9) vs. 24 (3), P = 0.027]. No differ-
ences were found bet@een the groups in relation to preconception counselling
(60% vs. 67%), the@,ve—pregnancy glycaemic control (HbA, 7.5 vs.7.1%), the
prevalence of patifiits who had an adequate glycaemic control (44% vs. 42%),
weight gain during pregnancy (12.4 vs. 10.6 kg), duration of DM (18 vs. 19.7
years) and the:(@roportion of patients treated with ACEi before pregnancy (26
vs.33%). T@authors concluded that overweight is associated with poor preg-
nancy ou@nes in patients with DM1 and different degrees of nephropathy.
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An SR with meta-analysis*’ that included one RCT and 19 observational
studies in patients with DM 1 and DM2, analyzed the effects of glycaemic con-
trol with fasting glucose levels < 5.7 mmol/l or postprandial glucose levels <
7.8 mmol/l and/or HbA levels <7.0%, counselling or education about diabe-
tes, contraceptive use to optimize glycaemic control, multivitamin use and/or
folic acid in the preconception period on complications during pregnancy. The

ducing birth defects, [RR 0.25 (95% CI: 0.15 to 0.42)], [NNT 17 (95% CI:

24)], preterm birth [RR 0.70 (95% CI 0.55 to 0.90)], [NNT 8 (95% CI 5-23)]
and perinatal mortality [RR 0.35 (95% CI: 0.15 to 0.82)], [NNT 32 (9@ CI
19-109)]. In these patients, the preconception care decreased HbA . [&yels in

SR ofi@%zl‘
and erva-
tionaj studies

N)

24+
ha N

&

: . ; LD
results of the meta-analysis suggest that preconception care is effective in rQQ\

the first trimester of pregnancy by an average of 2.43% (95% CI: 2.2@) 2.58).
%
SN
@
. RS
Summary of evidence S
@)
@
S
Cohort studies|In women with diabetes mellitus type’ 1 planned pregnancies have a better
2+ metabolic control and an increasedQ of hypoglycaemia*?.
(A}
RCT O
I+ SN
O
Cohort studies )
2 + Preconception care is effe@\le in reducing congenital malformationg*:434.455.455
. . 3 - 1,449,451 452
SR of and in preterm dehveryé){ and perinatal mortality .
observational <
studies 9
R
2++ \(SD
SR of 0
observational . > . .
. Preconcepu%lQeare decreases HbA _ levels in the first trimester of pregnancy*>.
studies & 1c
2++ <
&
Cohort study Being’sfb\verweight is associated with poor pregnancy outcomes in patients with
2+ DMJ, and different degrees of nephropathy**.
&
N
2
i
&
@
<
AN
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Recommendations ‘ (\05
N

&

As all patients diagnosed with diabetes mellitus type 1, adolescents a@ women
of childbearing age should participate in diabetes education progr in order
to facilitate the control of their disease and promote self-care. e programs
should include specific ideas about the importance of control before conception
and general recommendations for pregnancy (vitamin supple@ﬂts, suppression
of teratogenic drugs, etc.). It is convenient to remind these a%hients about these
points in all the visits to the health centre to ensure a, pregnancy in optimal
conditions. X

In women planning to become pregnant, it is consi@ed relevant performing
a pre-conceptional visit to set out control targets, eftablishing the appropriate
treatment (folic acid, iodine, etc.), review the pp&@ble complications and give
“green light” to the pregnancy. ~N

e
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9.6. Complications of diabetes mellitus type 1 during N

>
pregnancy le;
S
9
&
Key question: *Q{)
e How does pregnancy affect the development of the complications of d(igbetes mellitus type
1? .0
o
SN
QO

N
9.6.1. Evolution of retinopathy during pregnag@y

~N
Q
The CPG NICE on pregnancy 2008° provides evidence on thi:gssue.

A prospective cohort study**® assessed the progression(fi retinopathy dur- ~ Cohort study

ing pregnancy in 180 women (270 pregnancies) compared o 500 non-pregnant 2+
women during 6.5 years of follow up. It was observed<that pregnant women
had a 1.63 times greater risk of worsening retinopat@ in the intensive treat-
ment group compared with non-pregnant women @ <0.05). The OR peaked
during the second trimester (OR 4.26,P=0.001) g()%:l persisted until 12 months

after pregnancy (OR 2.87, p =0.005). Q\

An observational study*”’ evaluated th{_\;gcidence, prevalence, and risk  Longitudinal-

factors for progression of diabetic retinopatiy during pregnancy. A total of 65  observational
S

pregnant women with DM1 were evaluatéd before pregnancy, each trimester, Study
and 12 months after delivery. Progressigir of retinopathy occurred in 77.5% of 2+
patients who had retinopathy before conception and 22.5% occurred in prolif-
erative diabetic retinopathy. Only 2@96 of women who had no retinopathy in
early pregnancy had a progressipé@f it. Duration of diabetes (p = 0.007) and
HbA  levels were higher in th@}rogression group than in the group without
progression at all times when0'was assessed, but only in the third trimester,
was the difference Statistica&y ignificant (p = 0.04).

A cohort study anal}%§ the progression of retinopathy in 154 women with Cohort
DM1 during pregnancycand after 6 and 12 weeks after delivery*® and found study
that 51 women (33.1 \;gg)ghad progression of retinopathy during pregnancy and 2+

regression was obsegved in 13 postpartum women (8.44%). Progression of
retinopathy was si&liﬁcantly associated with changes in glycaemic control in
early pregnancy,Chronic hypertension and pregnancy-induced hypertension.

<

o
&
Y
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9.6.2. Evolution of nephropathy during pregnancy

No studies have been found to analyze this issue.

9
Summary of evidence X
-Q
O
>
Cohort study |Retinopathy diagnosed before pregnancy tends to Worser{,ﬂuring pregnancy**
2+ 22 especially during the second trimester*. X
e
Q
Cohort study |The progression of retinopathy is associated with changes in glycaemic control in
2 + early pregnancy, chronic hypertension and preg@cy—induced hypertension**,
Q
>\
O
QS
Recommendations @
<
E}.

It is advisable to plan the pregnanc i@ women with diabetes mellitus type 1 to
B achieve adequate glycaemic contr$nd conduct the evaluation of the possible

retinopathy and nephropathy be,f\Q?E and during pregnancy.

It is recommended to infor@e couple on the mutual repercussions between
Vv diabetes mellitus type 1 andgregnancy, making explicit reference to the possible

complications that can al@ and the methods to prevent them

S
xS
&
N
QL
N
@Q
5
&
2
&
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9.7. Metabolic control during pregnancy ;§°5
3
S

O
Key question: y:,\\'J
* How does pregnancy affect the development of the complications of diabg%)s mellitus type
1? L
S

Although there is agreement on the need to inform women with DM I,Q?,cl?the need for adequate
glycaemic control before and during pregnancy, there is no agreemeré\on what is meant by ad-
equate glycaemic control during this time and what the goals to be setout are for these women in
order to get better results for themselves and lower perinatal morbjgdity.

N
The CPG NICE 2008 included 23 cohort studies**: 460’46‘*462’4@64’ 463, 466,467,
468,469,470,471,472,473,474,475,476,477,478; 479, 480 and established an aSSOSﬂtiOH between
preconceptional control and the incidence of abortion§%and congenital

malformations. <
S

¢ Risk of congenital malformations: Q;c}'
A cohort study** on 488 women with DM1 linked tlQ{HbA \clevels in the first Cohort
trimester to the appearance of malformations (p ;%9.02), demonstrating that study
the risk increases gradually to higher levels of HbA . in the first trimester of 2+

regnanc N
preg y O

Likewise, another cohort study*’* fourfd that the rate of major malforma- Cohort

tions was significantly higher in womeq\\;gose HbA  level in the first trimes- study
ter exceeded values of 12.7%. Q) 2+

Q
A study*® that included 435 @gnant women (289 with DM1 and 146 Cohort

with DM2) compared women withHbA . levels above 8% in the first trimester study
with women with HbA . levelgtower than this value, noting higher rates of 2+
congenital malformations in thefirst group [ (8.3% vs.2.5%, OR 3.5 (95% CI:
1.3t08.9),P<0.01].
Y%

Another cohort stud&ﬁhat examined 142 pregnancies in women with Cohort
DM 1% detected congenifal malformations in 17 neonates (six minor and elev- study
en major). Baseline %?Alc was significantly higher in the group with minor 2+
malformations [mean (SD): 9.3% (1.9), P <0.05)] and in the group with major

malformations [m&n (SD): 9, 6% (1.8), p <0.001)] than in the group without
malformations @an (SD): 8.0% (1.4)].

Congeni%@ malformations were detected in 48% (3/63) of women with
HbA . less &n 8%, 12.9% (8/62) in those with HbA . from 8 to 8.9% and
35.3% (6@) had average levels, which were equal, or greater than 10%.

Z
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A study by Miller et al. in 116 women with DM147° showed that there Cog??)
were no malformations (0/19) in the offspring of women with HbA . levels of y
6.9% or less. In women with HbA . levels in the range from 7.0 to 8.5%, the §+

percentage who had malformations was 5.1% (2/39).

O
\v
A cohort study that followed up 83 pregnant women**, 63 with DM1 and c"}, Cohort
%

20 with DM2, examined the relationship between HbA levels during the first study
trimester and congenital malformations. In 9 cases congenital malformati0§ 2+
appeared, all with HbA . levels higher than 9.5% in the first trimester (7 with
HbAlc above 11.5% and 6 with HbA1C higher than 13.5%). \{O

Another cohort study*’! carried out in a sample of 229 pregnantbl\omen Cohort
with DM1 found that the threshold for increased risk of abortion or mglforma- study
tions is glycaemia in the first trimester between 120 and 130 mg/dl or HbA | 2+
levels of between 12 and 13%. Below these glycaemic levels, tli§isk is com-
parable to that of non-diabetic women. \b@

* Risk of spontaneous abortions: @\}
A cohort study with a sample of 105 women wi.‘[b)QJDMl477 reported Cohort
spontaneous abortions in 18 women. The HbA . le(‘(;}ls during the first study
trimester were between [mean (SD) 9.4% (2.3)] Whi@vere not significantly 24
different from the mean HbA1C level of pregnancgs that resulted in a baby
with malformations [mean (SD) 10, 3 (1.9)] or Bb adverse outcome [mean
(SD) 8.9% (2.3)]. Q\
N

In a cohort study* carried out in 83 whrhen (63 women with DM and Cohort
20 DM2), the rate of spontaneous abortiéfis was 26.5% (22 pregnancies). study
There were no spontaneous abortions ir\\ men with HbA . less than 7.5% in 2+
the first trimester. An abortion occurredin a woman with HbA . between 7.5
and 9.4%, 21 in women with HbA!@ 11.5% and two of them with HbA1C
> 13.5%. ("2;.\

A cohort study carried ou&é" 303 women with DM1+"* found that rates Cohort
of spontaneous abortions wer nificantly higher when the HbA _in the first study
trimester was higher than 11.6% compared to normal average in non-diabetic 2+

women [mean (SD) 5, 9%\@57)].

A cohort study thg)analyzed 84 pregnancies in women with DM 14 Cohort
found that women whéhad a spontaneous abortion, had a significantly higher study
HbA  [mean (SD) 2.0% (0.6)] than women whose pregnancy progressed 2+
beyond 20 weeks %nean (SD) 10.7% (0.3), P <0.05]. The results suggest that
poor glycaemic gntrol around conception is a more important factor than in
the weeks imms ately preceding a spontaneous abortion.

In ano@r cohort study with 215 women with DM 14!, 52 women (24%) Cohort

had spontdfieous abortions. The threshold value for increased risk of abortion study
or malfgrmations is a glycaemia in the first trimester between 120 to 130 mg/ 2+
dL O@Alc levels of between 12 and 13%.

AN

A cohort study of 116 pregnancies in 75 women with DM 14 found to be
significantly more likely for spontaneous abortions to occur when HbA . was
higher than 12% (p <0.05).
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*  Other neonatal outcomes:
A cohort study examined the effect of glycaemic control at different times
during pregnancy, in trimesters of adverse outcomes (perinatal death and/or
congenital malformations in 990 pregnancies)*”. The mean HbA1C in the O to
3 months prior to conception was 8.0% (interquartile range 7.3 to 9.1) in the

&
Cgﬁbrt
Sy

o 2+

*S

adverse outcome group compared with 7.6% (interquartile range 6, 8 to 8.5) in O

the other group (p = 0.005). Women with adverse clinical outcomes receivedss
preconception counselling less frequently (42% vs. 59%, P = 0.002) and pgb

formed less measurements of glucose levels on a daily basis until conce;@on

(23% vs.35%,p =0.019). X

In an observational study**' 211 pregnancies in 132 women v@e ana-
lyzed, with 61 adverse outcomes (29%) including spontaneous ab @ons, ter-
minations of pregnancy for medical reasons, neonatal deaths a‘ugg(':ongenital
malformations. Mothers with poor glycaemic control before ¢ @ption and at
the time of conception (HbAlc = 7.5%) had an adverse out é)e rate almost
three times higher than mothers with good glycaemic con@ [OR 2.59 (95%
CI: 1.11 t0 6.03) and OR 2.71,95% CI 1.39 to 5.28, respggjively)].

In an SR*? RCTs that compared different targets éf'\glycaemic control in
pregnant women with DM1 and DM2 were included “Three trials in women
with DM1 (223 women and children), and all Witk\ igh risk of bias were in-
cluded. Two trials compared objectives of very t glycaemic control (3.33
to 5.0 mmol/L fasting blood glucose) with strj@to—moderate glycaemic con-
trol targets (4.45 to 6.38 mmol/L). C>\

With a limited body of evidence, f’gc?differences in the outcomes be-
tween strict glycaemic control measures%hd strict-to-moderate measures were
found in pregnant women with pre-existing DM1. Adverse effects were noted
(increased preeclampsia, caesarean &eliveries and children with high birth
weight percentile> 90) for fasting %ﬁcose levels above 7 mmol/L.

S

Observational

study
3

SR of poor
quality RCT
1+/-

N
Q
. Ny
Summary of ewdence@Q
RS
Cohort Several jffospective studies have demonstrated an association between good
study metabdlic control during the first trimester of pregnancy and lower incidence of
2 + con%gﬂital malformations*?: 460, 466.469. 470,471,474, 476
S
Cohort v
e level of HbA . that has proven to be related to the non-presence of
study S 470
{pmalformations is 6.9% or less*.
2+
&
4]
&
@
<
AN
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&5
Cohort . Lo N
study Poor glycaemic control around gestation is more related to the presence of a
24 spontaneous abortion than glycaemic control during the weeks before 46,
N)
O
Cohort The risk of spontaneous abortions is higher with HbA levels:b'ver 12% (p
study 468,471 O
<0.05) . o2
2+ o
L
>
Recommendations @
X
e}
In pregnant women with diabetes mellitus type(§, individualized targets
regarding the self-monitoring of blood glucose sh@)ld be agreed on, taking into
B account the risk of hypoglycaemia. N

Q
HbA levels must be maintained below 6.2%& these can be reached safely.

These women should be informed tha@ny decrease in HbA . levels below
B 6.2% reduces the risk of congenital mal\ﬁ’mations and likewise, they should be
recommended no to exceed levels highérthan 6.9%.

o

(%4
Pregnancy should be discoura@la to pregnant women with diabetes mellitus
B type 1 whose HbA levels are a@e 8% on a temporary basis until an optimal
metabolic control is achieved. <=

N
Situations that make pregnaicy inadvisable:

-9
* HbA levels ove\@%.

* Severe nephro@hy (plasma creatinine > 2 mg/dl or proteinuria> 3 g/24
D hours and/or difficult to control HTA).

» Ischemic catdiopathology.

e Severe Q@hferative retinopathy, with poor visual prognosis.
. Severe@tonomic neuropathy.

Information is$o be provided to the future pregnant woman and her partner on
Wy the need,@st, to assess the situation of maternal diabetes to detect possible
contraindications of gestation and, secondly, to express the desirability of an
active putticipation of both to achieving the pre-conception objectives.

2)
M(;fﬁhly or bimonthly measurements of HbA _should be offered to women who

B .
planning pregnancy.
Q. omen who are planning pregnancy and require intensification of insulin
B @ |therapy should be informed of the need to increase the frequency of self-analysis

~Q® of blood glucose control including fasting and pre and postprandial controls. If
necessary, the continuous insulin infusion pump therapy will be offered.
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&)
2.

N Test strips for self-assessment of ketonuria or ketonemia if hypergly¢aemia
appears or the person is feeling bad are to be provided. Ob
Care to the patient with diabetes mellitus type 1 during pregnan@\f) planning,
Wy monitoring and delivery should be in a hospital that has s@ff dedicated
specifically to these aspects (nurse educator, endocrinologist, gbstetrician, and
neonatologist). ~\Q
Wy, During pregnancy, the frequency of visits should be at le.a&;/)on a monthly basis,
with both endocrinology and obstetrics specialists. v\\,\
Wy Since it is recommended to assess HbA  levels mo@, it would be advisable
to do it through a capillary sample and not a venous one.
RN
Wy An increase in the use of test strips for blood gl c@e, ketonuria and/or ketonemia
measurements should be taken into considerébn.
Vv Glycaemic control optimization protocolsghould be available.
S
A childbirth care protocol with generquuidelines on the needs of carbohydrate
Vv intake and insulin, which must b {hown by the staff involved, as well as a
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9.8. Contraception and diabetes mellitus type 1 ;§°5
3
S

O
\J
Key question: y:\'

o o Q.
*  What are the most recommended contraceptives in women with dlabetes@elhtus type 1?

§
)

In previous questions the importance of pregnancy planning in women witdl DM1 has been deter-
mined in order to intensify the treatment of DM1 until an adequate gl “aémic control is achieved

and collateral diseases are controlled (such as, retinopathy, nephropathy, etc.) prior to conception.

It is therefore important to identify the most effective and safgst contraceptive methods for
women with DMI1. (Z\)\
The CPG NICE 2008’ provides no evidence on this issue. §>
An SR conducted in women with diabetes (75% with DM (;?’ included three SR of RCT
RCTstocompare the effectiveness and safety ofhormonal yersus non-hormonal 1++
contraceptive methods. The authors concluded that t(t}ére was insufficient
evidence to decide whether to prescribe the con (?ence of hormonal or
non-hormonal contraceptives for women with Dglh By consensus of the
authors, the copper intrauterine device (IUD) \(gg recommended as safest
choice for patients with DM until the safety .@hormonal contraceptives is
proven. However, it was also considered prabable that the IUD that releases
levonorgestrel (LNG) would also be safe,.@its use has not been associated
with effects on the glucose metabolism. <&

A WHO report** on medical eli gitgity criteria for different contraceptive Expert
methods evaluated both the medicaj\ ndition of diabetes and all the compli- consensus
cations and circumstances that cangccur, establishing different recommenda- 4

tions based on the individual chaééteristics of each patient. These recommen-
dations are summarised in Ap@dix 7.

Q)Q
. <
Summary of ewdenge
$)
-$
SRofRCT | 7
I++ Tloere is insufficient evidence on the effectiveness and safety of all contraceptive
Expert thods in women with DM1. The consensus recommendations come from
consensus “Dprestigious institutions and organizations.
"
O
&
Qo
<
AN
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Recommendations . QO’
x>

s

Women with type 1 diabetes are recommended to use the copper IU§as safest
contraception method. The use of the IUD that releases levonorgestrel (LNG)

D cannot be ruled out, as it has not been observed to affect the anetabolism of
glucose. -9
\QV
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9.9. Clinical management of diabetes mellitus type 1 ig”

o
patients with special needs F
S
0
C"},
Key question: *Q{)
*  How can the clinical management of diabetes mellitus type 1 for patierg)bwith special needs
be adapted? .0
6’\\
9.9.1. Immigrant Population N
%
N

In recent years, Spain has become one of the European Union*¢duntries that receives the high-
est number of immigrants, being in 2009 the immigrant pop\qfion 12% of the total number. It
should be noted that 44.81% of all the immigrants registered i Spain are distributed among three

provinces (Madrid, Barcelona and Alicante). o

The clinical management of DM1 in immigrants GQS) be difficult due to the existence of lin-
guistic, cultural and religious barriers. (0

Clinical management of diabetes mellitus;gype 1 in Muslims patients during
Ramadan -9

Ramadan is the holy month of Islam th fakes place in the ninth month of the lunar calendar.
During this period the Muslim believers pragtice fasting, both of solid and liquid foods including
water, and medicine from sunrise to sul@. Generally, there are two intakes a day, one before
dawn (suhoor) and one after sunset (ift@.

People under 12, the elderly, p@nant women and those with certain diseases are exempt
from compliance. However, it is cofftinon for Muslim patients to insist on fasting during Ramadan,

which significantly increases the. @ of acute complications in people with DM1. The risks asso-

ciated with fasting in people Wi{F diabetes are hypoglycaemia, hyperglycaemia, diabetic ketoaci-

dosis, dehydration and thro s,
Al Arouj et al #¢ havqgéen categorized by consensus patients with DM according to risk of
complications during fas&i)ng:
Very high risk i@)ere is:
e Severe hypég(glcaemia three months beforehand.
e History cé?ecurrent hypoglycaemia.
* Poor Qjﬁ%&tic control.

. Ket&?,%idosis three months beforehand.
. Q@betes Type 1.

Z
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* Intercurrent disease.

e Hyperosmolar coma three months before.
¢ Intense physical work.

*  Pregnancy.

* Haemodialysis. c";c')
High risk if there is: *QQ

* Moderate control of diabetes (glycaemia 150-300 mg/dl, HbA, 7 Spg 9.0%).

* Renal insufficiency. \{0

* Advanced macrovascular complications. b\

e Patients who live alone. (§

e Additional risk factors.
* Advanced age, health alterations.
* Drugs affecting the level of consciousness.

The categories identified by the author as “moderate éisk™ and “low risk™ are only applicable

to patients with DM2. é’\

The CPG NICE 2004 includes this issue, but Q){es not provide specific evidence on the sub-

ject and its recommendations were based on consﬁb&sus

$

The American Diabetes Association** recmmends the administration of
two doses of a mixture of NPH insulin and fastacting insulin type 30/70 before
the two main intakes. It also recommend@nverting the doses, administering
the usual morning dose before the evening meal (iftar), and halving the even-
ing dose, to be administered prior to a.iieal before dawn (suhoor) thus reduc-
ing the risk of hypoglycaemia durm@ e day.

In an RCT with crossover d@@gn at the University of Minnesota®™’ ¢

ried out in 15 patients with Dl\@‘ and HbA _levels less than 7.5%, a dose of
insulin glargine was administéged at 10 pm and a dose of fast acting insulin
before meals, comparing glugose levels every two hours during a day in which
they received breakfast, lisch and dinner compared to another day in which
they only received dinnef#18 hour fast). No statistically significant differences
were found between th&two groups, except for glucose at 9 am. Only two epi-
sodes of mild hypo%?aemia were described during fasting.
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In a randomized, crossover study in 64 patients with DM1 that was car- R(;@“
ried out in a health centre in Morocco, an insulin treatment based on two doses é&
of mixed NPH and fast acting insulin versus two doses of mixed NPH insulin Q
and ultra-fast insulin (lispro) analogue was compared. There was an improve- S
ment in postprandial glycaemia in the group treated with lispro (decrease of \"'\Q
45 vs. 61.2 mg/dl, p = 0.026). The number of hypoglycaemia was significantly O
lower in the group treated with lispro insulin compared to the group treate.%\
with fast insulin (15 vs. 21, p = 0.004)*5, )

)
In a study conducted in a medical centre in Lebanon that incluqz&-) 17  Observational
patients with DM1%°, who were administered 85% of the usual dose of iitSulin study
into two equal parts between suhoor (pre-dawn) and iftar (after dark);70% as 2+

ultraslow insulin and 30% as fast acting insulin. With this pattern, né’changes
were recorded in HbA . levels nor an increased risk of hypoglyc\ ia.
N

Before Ramadan, intermediate acting insulin was changg?to ultra slow
insulin in all patients. The total dose of insulin administeréd to the fasting
patients at the end of Ramadan [mean (SD) 45.7 U/day (IQ-QL)] was less than
the total dose of insulin administered before fasting [mggﬁ (SD) 52.8 U/day
(13.1), p <0.05]. No episodes of severe hypoglycaemi@ere observed during
the day. '

In a descriptive study** conducted in Lebanen in 9 patients with DM1  Descriptive
who fasted during Ramadan a regimen based Qfva daily injection of insulin study 3
glargine and three doses of insulin lispro or @m before each meal was ap-
plied during the week before fasting. At the b@gﬁnning of fasting, the dose prior
to Ramadan was reduced to 20% and a dos&f insulin glargine and two doses
of lispro or aspart were administered b@\ e suhoor and iftar. No significant
differences were found in HbA  befor® and after fasting, although two pa-
tients discontinued fasting due to epié@ﬂes of hypoglycaemia.

S

o
&
N
Summary of evidence
Q
&
The basal bolus therapy eliminating the bolus of meals, which do not take place,
1+ allows a;géquate metabolic control in people with diabetes mellitus type 1 who
practice fasting during Ramadan?%6- 487.488.489

Z]
Recommend%&ms
AN

Immigranggopulation. General recommendations

0@
o If the patient with diabetes mellitus type 1 presents difficulties to understand the
Qo . . . -
~Q\/ language, the use of automatic translation systems (via telephone or audiovisual
AN methods of open and closed questions) or by direct translation during the visit
is recommended.
Wy Likewise, the use of simple graphics that facilitate understanding of the disease
and the guidelines to be followed, is recommendable.
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Recommendations for Muslim patients during Ramadan

O
§
Before Ramadan Egb
R

Inform the health care team about the concept of Ramadan and L@J risks posed
by fasting. . (79

Plan the process in time for the celebration of Ramadan. :\Q

Identify Muslim patients with diabetes mellitus type 1. of/"'

<O ] =

~
Carry out a clinical interview with these patients to %@V their desire to fulfil
the precept of Ramadan. Q

O

Inform patients about the possibility of not celebr@gg Ramadan due to having
a chronic disease and the risks involved. N

<

Evaluate the existence of major criteria to st@logly discourage compliance of
Ramadan: CDQ

*  Diabetes with poor metabolic copffol.

e Chronic complications of ad@}lced diabetes: renal failure, ischemic
J heart disease with unstable at@r, advanced peripheral macroangiopathy.

¢ Frequent hypoglycaemia,sgere or without adrenergic clinic.
* Diabetic ketoacidosis in.the months prior to Ramadan.

e  Gestation. N

e Physical activity dl@(ﬁ)g the day.

e Aged with depen@r\lce on others.

In the event that these @\iteria are not met and the patient wishes to fulfil the
precepts, making ;ﬁcorresponding therapeutic changes before and during

Ramadan regardingdiet and exercise is deemed appropriate:

v e Optimiz Qlycaemic and metabolic control 1-2 months before.

*  Specifig’ diabetes education (symptoms of hyper-and hypoglycaemia,
meaband physical activity planning, drug administration and attitude in
caxe complications arise).

&

During Ramadan}o\Q
&

I\@vidualized care plan.

ﬁequent blood glucose determinations.

Q
,Q Avoid foods, which are rich in carbohydrates with rapid absorption and fats.

<O =

0@ Eat more food s composed of complex carbohydrates.

Fruits, vegetables and yogurt can be included in the diet.

205

Practicing suhoor immediately before sunrise and not in the early morning.

&

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 199



200

Vv Drink unsweetened fluids to quench thirst. :‘\QU‘)
v Reduce fried foods. ?@
% Carry out regular physical activity, avoiding excessive exercise. §
Vv Break fasting if blood glucose is less than 60 or higher than 300 nfg/dl.
Vv Ensure adequate fluid intake. n(?'

Adapt drug treatment with insulin: as a general rule, a b al bolus therapy,
A . . .

which eliminates the bolus of meals not taken, is recommended.
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9.9.2. Patients with visual impairment
No studies have been found in this regard.

9O
Recommendations 6.
4

Provide educational materials in audio, Braille, large print & edited format.

@

Facilitate attendance to educational sessions perforiging them in locations
accessible by public transport. Iy

Q

Advertise informative talks with brief advertiseé?glts in audio format.

o

.\
If slides are used to transmit key informati@ﬁt educational chats, these should
also contain a simple verbal description ofythe contents of each slide.
Cy

Provide information on self-control to@}} and techniques for people with visual
impairment, including: g

e “Talking blood glucose I@nitoring kits” that guide the patient through
a voice message on theSsteps for testing and communicate the results
orally. N

*  Glucometers with .ad)arge screen and easily recognizable numbers.
e Glucometers Wit@\acklit display.
e Techniques for é’ictile inspection of the feet.

Insulin injectors: oQ
xS
e Provide pe@ents with injectors, which contain different touch buttons for

fast or @V insulin.

e Insuli qnjectors emit some sort of sound when going from dose to dose
in opder to facilitate the patient’s autonomy, and thus the dose can be

caltulated without seeing the wheel.
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10. Acute complications

0
&
10.1. Hypoglycaemia $
>
Hypoglycaemia is the most common acute complication of diabetes. A ngadlan CPG*" defined
hypoglycaemia by Whipple's triad: X
1. Appearance of autonomic or neuroglycopenic symptoms; ¢

2. A low level of glucose (<4.0 mmol/L or 72 mg/dl) for gtients treated with insulin or
products that cause insulin secretion; N

3. Symptomatic improvement to the administration of@rbohydrates.

However, there is no unanimity in defining the level of glL@se to diagnose hypoglycaemia. The
American Diabetes Association** established the level of Blood sugar to define hypoglycaemia in
adults at 70 mg/dl (3.9 mmol/l) and the Spanish Somet@f Diabetes*?, at 60 mg/dl (3.3 mmol/l).

Hypoglycaemia can occur in different c1rcumstazfe(g

* Excessive insulin doses. (b

* Not enough carbohydrates in meals. Q\O

*  Meals delayed in time. C>\

Extra exercise for the dose of insuli? administered.

*  Administration of intramusculax:?rsulin instead of subcutaneous tissue.

* Errors in the administration golnsuhn (fast acting insulin instead of delayed insulin or
mistake in the dose).

%

* Shower or bath with very hgt water shortly after having injected insulin.

7

The effects and short-term risk§of hypoglycaemia can range from mild discomfort and unpleas-
ant situations due to associated symptoms to risk situations, which may occur mainly in cases of
severe hypoglycaemia, sucl{Zis during driving or while operating machinery.
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10.1.1. Symptoms of suspicion ;§05

o
QO
It is essential to recognize the symptoms of suspicion to initiate the treatment and ﬁvent pro-
gression to severe hypoglycaemia o
ha N
. X
Recommendations &>
5

Hypoglycaemia will be suspected if one or more of the following;sg/mptoms appear:
S

N
Symptoms of hypoglycaemia b\
O

Autonomic/adrenergic/neurogeni Neurologicql@(groglycopenic
AN
* Sweating * Anxiety Psychiaterg)‘ Neurological
e Pallor e Hunger sympton&g@ symptoms:
* Tremor * Nausea e Canfusion e Dizziness and
* Tachycardia * Weakness . (.‘)Behavioural al- weakness
* Tingle ,\(Dteration e Headache
3’ Aggressiveness e Altered, double
. \CSD e Slurred speech or blurred vision
'\\Q * Lapses of con- * Aphasia
@) sciousness e Dysarthria
g e Motor deficit,
g\\' unsteady gait,
S lack of coordina-
. OQ tion
(§ e Paresthesias
§ e Seizures

Adapted from For the Reve%l Treatment of Mild, Moderate and Severe hypoglycaemia. Holders of Interdisciplinary
Clinical Manual CC15-25Q)

b\

Itis recommend,qe)d that people with type 1 diabetes, especially children and adolescents,
carry some type of identification (e.g. bracelet) to facilitate the identification of acute
complicatiens such as hypoglycaemia and acting at an early stage.
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10.1.2. Criteria for evaluating the severity

Table 4. Classification of hypoglycaemia

'~
Mild: autonomic symptoms are present. The person is able to self-treat. . Q)Q

Moderate: Neuroglycopenic symptoms are present. The person is able to s@\treat.

.

place. The blood glucose level is usually less than 2.8 mmol/l (50.4 m&d‘l‘

-
Source: Canadian Diabetes Association *'. b

>

Q
&
oX

Grave/Severe: requires the assistance of another person. A loss of cor%gousness may take

Table 5. Classification of hypoglycaemia

Severe hypoglycaemia: Event that requires the assistance§J another person to administer
carbohydrates, glucagon or resuscitative measures. Glucos@asurements may not be available
during this event; but if there is recovery of the neurologi@ functions after recovery of normal
blood sugar, it will be considered that the incident was c@ed by a low concentration of glucose.

Documented symptomatic hypoglycaemia: Eve CJduring which typical symptoms of
hypoglycaemia are accompanied by a measure of lood glucose concentration < 70 mg/dl (3.9

mmol/l). §
Asymptomatic hypoglycaemia: Event that ot accompanied by the typical symptoms of

hypoglycaemia, but in which there is a mea@ of blood glucose concentration < 70 mg/dl (3.9

mmol/l). -9

Likely symptomatic hypoglycaemia: FK§nt that has the typical symptoms of hypoglycaemia,
but in which no measurement of blood &lucose has been taken (but presumably was caused by a
glycaemia < 70 mg/dl (3.9 mmol/l), oQ

S

R
Relative Hypoglycaemia: Even Th which the person states to have had any of the typical
symptoms of hypoglycaemia andis interpreted as indicative of hypoglycaemia, and that in the
measurement of glucose the valiie amounts to > 70 mg/dl (3.9 mmol/l) but is close to that figure.

Source: American Diabetes Associatioq)%rkgroup on Hypoglycaemia 492.
$

@
Recommendationg’
>

S Uﬂ children with diabetes mellitus type 1 always require adult assistance to
% gglve hypoglycaemia. The severity of hypoglycaemia is established exclusively
based on the symptomatology.
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10.1.3. Performance measures in case of hypoglycaemia ;§05
o

The goal of the treatment for hypoglycaemia is to provide a rapid rise to a safe blood‘shigar level,
eliminating the risk of accidents or damage to the patient, and relieving symptoms,quickly. It is
also important to avoid overtreatment, which can lead to rebound hyperglycag:@a and weight

gain. O
N
10.1.3.1. Mild or moderate hypoglycaemia 0)0-’
S
The RCT by Wiethop ez al.** (n = 6) compared the administration of 1 Sand RCT
20 g of oral glucose, 1 mg of subcutaneous glucagon and placebo. Cofiipared 1+
to placebo, the rest of the treatments significantly increased plas lucose

levels, albeit transiently. Glucagon achieved significantly hi{l@r glucose
levels compared with other groups. Q

Another RCT*?, with 41 adults, compared seven met i of administer- RCT
ing oral glucose (glucose solution, glucose tablets, glucos@, sucrose solu- 1+
tion, sucrose pellets, hydrolyzed polysaccharide solutiori“and orange juice).

The seven compounds were able to raise blood glucose @\Vels after 20 minutes,

although the glucose gel and orange juice did not i ase, glucose levels as

much as the others did.

N
A Canadian guide*' proposes the administ@(gon of 15 g of oral glucose Expert opinion
to produce an increase of approximately 37.8@/& (2.1 mmol/l) in approxi- 4

mately 20 minutes, which would achieve th@mprovement or disappearance
of the symptoms in most patients. If the Qgglucose dose is 20 g, an increase
of around 64.8 mg/dl (3.6 mmol/l) occurs-in 45 minutes. Other options, such
as milk or orange juice, are slower in fécovering glucose levels and improv-
ing the symptoms. The use of glucqségel also produces a slow recovery (<1.0
mmol/l or 18 mg/dl increase in 20 @nutes).

Subcutaneous or intramusch:%r administration of 1 mg of glucagon caus-
es a significant increase in blocéD glucose ranging from 54 mg/dl to 216 mg/dl
(3.0 mmol/I to 12.0 mmol/l) {260 minutes. This effect is prevented in people
who have consumed mor >{han two standard measures of alcohol in the hours
before, or people with adyanced liver disease. The guide states that there are
no studies in patients.\&&h gastropathy.

N
No RCTs, whi fhad been specifically carried out with children, adoles-
cents and pregnan%women, were found.

4
Q)%

o
&
Y
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10.1.3.2. Serious or severe hypoglycaemia

Intramuscular glucagon vs. intravenous glucose

An RCT*" compared the administration of 1 mg of IM glucagon with 50 ml \"'\Q
of IV glucose at 50% in 29 adult patients who had been treated with insulin O

. . Q
and had entered hypoglycaemic coma. There was a level of consc1ousnes&Q\
recovery significantly slower in the group treated with glucagon. Two %ffb
the patients who had been treated with glucagon required an additiona
administration of IV glucose, as there were no signs of clinical improve@\ent
within 15 minutes of the treatment.

N

Another RCT** compared the administration of 1 mg of IM f&agon to

50 ml of glucose at 50% in 14 adults with severe hypoglycaemia"ﬁéé recovery
. . . . N

time ranged from 8 to 21 minutes in the group treated with gluc@on and from
1 to 3 minutes in the group treated with IV glucose. 0\

O
&
An RCT*® compared the IV administration of 1 of glucagon vs. 50
ml of IV glucose at 50% in 49 adults treated with insgfin and hypoglycaemic
coma. There was a recovery of the normal level of égnsciousness significantly
slower in the group treated with glucagon. (}

X

%S
The authors of the NICE CPG 20047 consider that 10% is the maximum
amount of IV glucose, which should be administered to children and youth.
N

\Q
S
Intravenous glucagon (V) vs. intémuscular glucagon (IM)

Intravenous glucagon vs. intravenous glucose

An RCT*” compared the effectiven@g of glucagon depending on the route
of administration (1 mg IM vs. 1 m%’IV) in 99 patients (20 of them under 20
years old) following a treatmentwith insulin, with hypoglycaemia, treated in
hospital emergency units. No @ﬁﬁcant differences were found between the
two groups in the number of‘patients who awoke or were able to take oral
glucose after 15 minutes o\.&'@eatment.

A second RCT** q%o compared 1 mg of IM glucagon vs. 1 mg of IV
glucagon in 15 adult o whom hypoglycaemia was provoked. After 20 min-
utes and 40 minutesc;? treatment, the treated group with IM glucagon showed
glucose levels in @asma significantly higher than the group treated with IV

glucagon. g)
2

o
&
Y
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O
Intramuscular glucagon vs. subcutaneous glucagon Es@é\

An RCT*” compared the IV and SC administration of 20 pyg/kg of glucagon,
in 30 children and young people who had been provoked hypoglycaemia.
No differences were found between groups in the levels of glycaemia or  «O

glucagon in the blood. (’}'

Q9
Intranasal glucagon vs. subcutaneous glucagon 50\
An RCT>® compared the intranasal administration of glucagon vs. the 5_;? RCT
administration, in 12 young people who had been provoked hypoglycaemia. 1+

No significant differences were found in blood glucose levels after 15
minutes. However, after 45 minutes, the increase in glucose leyﬁs was
significantly higher in the group receiving the SC route. Howevezy 90% of
children and young people who received SC treatment had nauséqgcompared
with the 10% in the group receiving intranasal insulin in whi.cg%Z children in

this group had nasal irritation. S
Another RCT*"!, carried out with six adults who had;been provoked hy- RCT
poglycaemia, showed no differences between the in‘r.réflasal administration 1+

and the SC one, in the groups regarding an increase irpéﬂasma glucose levels.
X

Intranasal glucagon vs. intramuscular glug%on

An RCT*® compared the administration of infranasal glucagon vs. the IM RCT
administration in 30 adults with hypoglycaeniia. The average increase in the 1+
levels of blood glucose was higher in the group given IM glucagon.

S

Combination therapy of intra vencgls glucose + intramuscular
glucagon vs. intravenous glucose
. O
An RCT?*" comparing the combinatien therapy of IV glucose and IM glucagon RCT

vs. 1V glucose in 18 adults with hypoglycaemia treated in emergency services 1+
found no significant difference§]a plasma glucose levels between the groups.

Intramuscular epinepfgé@te vs. intramuscular glucagon
S

An RCT** comparing thg,administration of IM epinephrine vs. IM glucagon RCT
in children and younglédple who had been provoked hypoglycaemia showed 1+
that epinephrine was @niﬁcantly less effective than glucagon to raise plasma

glucose levels. Nixfé’ of the 10 children and young people complained of

severe nausea af@?the administration of glucagon.

Q)%

o
&
Y
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Intravenous dextrose at 10% vs. intravenous dextrose at 50%

An RCT**» compared two dextrose solutions at different concentrations (10% T
vs. 50%), with increments of 5 g of dextrose to a maximum dose of 25 g in §1+
51 adults, treated for hypoglycaemia by ambulance emergency paramedics. NS

No differences were found between the two treatments in relation to c"},

mean recovery time (8 minutes), the mean score on the Glasgow Scale of . @
Consciousness or recurrent episodes of hypoglycaemia in the next 24 hours§

Those treated with dextrose at 10% received less total dose of dextrose arfd®

their glucose levels after the treatment were lower. \{O

N
Educational programs to improve the identification oq(;:?ypoglycaemia

Training to improve the identification of hypoglycaemia aims @ instruct patients on the
interpretation of physical symptoms, diet, exercise, the dosa%and insulin action, and the

measurements of blood glucose to suspect. \b
N
An RCT compared an educational program to improyg the identification RCT
of hypoglycaemia and its impact on the number of hypoglycaemia vs. no edu- 1+

cation after starting more intensive management of dia&étess‘”. No differences
in the recognition of symptoms of hypoglycaemi@%tween the groups were
found, however, the educational program led to befier detection of low glucose
levels in patients who initiated intensive managefvient of diabetes.

N
An RCT in 111 adults with DM1°°7 an gfzed an educational program vs. RCT
a control intervention and found a better'@ecognition for both low and high 1+

glucose levels and a significant reducti(m?i’n the frequency of severe hypogly-
caemia in the trained group. O

o
Another RCT*® examined t@ffect of a structured psycho-educational RCT
training program in anticipation;\\%\vareness and treatment of hypoglycaemia 1+

in 60 people with a history of r@rrent severe hypoglycaemia evaluated for 18
months. This study found thatthe program significantly decreased the number
of mild, moderate and sevqg’episodes of hypoglycaemia.

S
An RCT¥ examin@%’ the effect of an educational program (HyPOS) in RCT
164 patients sufferin%?om hypoglycaemia, and found that this intervention 1+
was more effective 5@ n the traditional program of clinical care with regard to

increased recogniggsn of hypoglycaemia awareness, significantly increasing
the threshold le\%)of detection of hypoglycaemia and its treatment and signifi-
cantly reducirgythe number of weekly episodes of hypoglycaemia undetected
and the rate @f*mild hypoglycaemia. The rate of severe hypoglycaemia showed
no statist\iQ y significant differences.

Z
<7
Y
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10.1.3.3. Pregnancy and breastfeeding

Regarding pregnancy, the NICE CPG 2004’ makes the following &PG
recommendations: O 4
X
* Inform and advise pregnant women with diabetes on the risks of hy- Q)Q

poglycaemia and lack of recognition of hypoglycaemia during pre »
nancy, particularly in the first trimester. ()

* Give women a glucose concentrated solution and glucagon and-&u-
cate both themselves and their partners and acquaintances on tlgﬁr use.

Regarding the postpartum period, the NICE CPG 2008° made the fcﬁ)wing CPG
recommendations: (v4) 4
S
Gafter delivery

* Advise women to reduce the insulin dose immediate
and to monitor their blood glucose levels carefully toestablish the ap-

propriate dose. @)

e Inform women of the increased risk of hypogly@mia in the postna-
tal period, especially during breastfeeding, and“advise them to have a
meal or snack available before or during brea\ eeding.

Q
N
&
Summary of evidence \Q\
N
O
Mild to moderate hypoglycaemia {\@
o
S
o S , ,

RCT The admlmstratlor@ oral glucose causes a faster increase of glycaemia than

1+ orange juice and %ﬁcose gels*4%,

Ny
N

RCT The administstion of subcutaneous glucagon causes higher blood glucose

1+ levels thau@%: oral administration of glucose**.

S
%)
RCT The s.ué%htaneous or intramuscular administration of 1 mg of glucagon causes
a sigﬁ}’ﬁcant increase of glucose from 54 to 216 mg/dl (3.0 mmol/l to 12.0
I+ mni6i/1) in 60 minutes®!.
22
Q
N
2
i
&

Qo

<
AN

210 SNS CLINICAL PRACTICE GUIDELINES



, &)
Severe Hypoglycaemia §

o
RCT Inthe case of severe hypoglycaemia, the recovery of consciousness is sl%x/er with
1+ the intravenous administration of 1 mg of glucagon than with thelGntravenous
administration of 50 ml of glucose at 50%*". c’}'
s
The comparison of the effect produced by the intravenous a@alinistrations vs.
RCT the intramuscular administration of glucagon after 15 mimies has not shown
1+ definitive results: An RCT has shown no significant diff¢zences*” while other
RCT** showed blood glucose levels significantly higher with intramuscular
administration.
RCT No differences were found in blood glucose 16%& or glucagon in blood by
1+ intramuscular or subcutaneous administration 0 g/kg of glucagon*”.
The comparison between the intranasal @osubcutaneous administration of
RCT . . .
1+ glucagon has not shown significant differep¢es in blood glucose levels measured
15 minutes after administration®-%", \\S-’
Cy
N
RCT One study has shown a higher averége increase in blood glucose levels through
1+ the treatment with intramuscular @cagon than with intranasal glucagon®®2,
S
RCT No significant differences ve demonstrated in the plasma glucose levels
1+ between the combined thqglpy with intravenous glucose and intramuscular
glucagon vs. mtravenous~$‘acose503
é\
R1C+ T Epinephrine is less ﬁ\ﬁgctive than glucagon to increase plasma glucose levels.
R
D
No differences,@ere found between the treatment with intravenous dextrose
at 10% vs. iptravenous dextrose at 50% in relation to the mean recovery
RCT
14 time (8 mingfes) of hypoglycaemia, the mean score on the Glasgow Scale of
Consciousfigss or recurrent episodes of hypoglycaemia in the following 24
hours™> @
To p@nt hypoglycaemia, once the episode has been overcome, the person
RCT should eat regular food that corresponds to that time of day. If the next meal is
1+ tortitke place more than an hour later, it is advisable to eat a snack that contains
ﬁ’g of carbohydrates and a source of protein.
o’
&
&
QO
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Recommendations

Mild or moderate hypoglycaemia (Appendix 8.1)

S
F
R

e Mild or moderate hypoglycaemia needs to be treated by oty ingestion of
10-20g of carbohydrates, preferably in the form of glucoé)\fablets or solu-
tions, sugar or sucrose. These are preferred to fruit juig'és,or glucose gels.

Examples of options containing 15 g of carbohydrates: &

@
A * 15 g of glucose in tablets. ’\\,\
e 15 g of sugar dissolved in water (3 teaspoo@ith sugar or 3 lumps of
sugar). o
e 175 ml (3/4 cup) of juice or sugary drink\Q@
* 15 g (1 tablespoon) of honey. >g\)
Following the administration of oral carboj%{drates, the patients or family
v caregivers must wait 10-20 minutes, meagﬂe the blood glucose levels again
and repeat the intake of carbohydrates 1fé$é glucose level is less than 72 mg/dl
(4.0 mmol/l). S
&

Q
Severe hypoglycaemia (Annex 8.2) >
-9

Severe hypoglycaemia in a c{)§wious person must be treated by oral ingestion
of 10-20 g of carbohydrates; preferably in the form of glucose tablets or
equivalent. One must wajf<¥> minutes, measure the blood glucose levels again
and repeat the intake of a:rR)ther 15 g of carbohydrates if the glucose level is less
than 4.0 mmol/l (72 mgAll).

Severe hypoglycae@ in an unconscious person over 5 years old, if diagnosed
at home, should b@ treated with 1 mg of subcutaneously or intramuscularly
injected glucagofs If it is a child under 5 years old, 1/2 mg of subcutaneously

injected glucagon should be administered

When it is pgssible to inject intravenously, it should be administered from 10 g
to 25 g of*glucose (20 cc to 50 cc of dextrose at 50%) for 1 to 3 minutes.

4]
Caregiyeis or support people for patients at risk of severe hypoglycaemia should
be traiied in the administration of injected glucagon.

) . .
Toyprevent hypoglycaemia, once the episode has been overcome, the person
fould eat regular food that corresponds to that time of day. If the next meal is

ot take place more than an hour later, it is advisable to eat a snack that contains

15 g of carbohydrates and a source of protein.
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11. Chronic complications

S
ha N
X
11.1. Cardiovascular risk in patients with diabe S
mellitus type 1 >
@

S
Diabetes is associated with an increased risk of cardiovascular dise 'S' There are different ap-
proaches to calculate the level of cardiovascular risk in patients with diabetes. One school of
thought suggests that the cardiovascular risk for diabetes is considered like a cardiovascular dis-
ease. This assumption should be based on prognostic studies, wl{te compare the risk of cardio-
vascular events in patients with DM to patients who have suffi @ an acute myocardial infarction
(AMI). Another option is to use cardiovascular or coronaryrisk equations or tables to select
patients who can benefit most from interventions in cardia¥gscular primary prevention. In order
to make decisions on therapy or intensify therapy (glycaemic control, antiplatelet, lipid lowering,
etc.) it is important to know which groups of patients i at increased cardiovascular (CV) risk
and who would benefit most of those treatments. I0;

The CPG on DM2, published in our health ontext®®, discussed this in
its chapter on “Screening and treatment of macfovascular complications.” It
has been upgraded for patients with DM 1 fro{@)e evidence provided by this
CPG, as no studies have been found on this gﬁtter.

To compare cardiovascular morbid'sé?nd mortality in patients with dia-  Cohort studies
betes and AMI 15 cohort studies were*analyzed>!%-3!!:512:513.514 that assessed 2+
the risk of coronary events in diabetic patients compared to patients with a
history of ischemic heart disease and’tompared to the general population. All
studies show an increased coronaryisk in diabetic patients compared to the
general population. However, the comparative results of coronary mortality
among diabetic people and peapie with a history of ischemic heart disease are
contradictory. The difference$in results could be explained by multiple fac-
tors: differences in the ingleision criteria, lack of uniformity in the definition
of diabetes and ischemic@%art disease, the way to collect data, inclusion of in-
cident or prevalent casgs) patient characteristics (age groups, gender, years of
evolution of diabetesi}or methodological aspects (difference in the confound-
ing factors conside@ed, population-based cohort or not, different outcomes,

follow-up losses @:.).

Studies %aﬁyzing the results by gender agree in pointing that DM in
women involves a higher relative risk for coronary heart disease than in men
with diabetgls®'?-3!"-512:514 and in some cases this risk is the same®'-'? or even
highermc;@ to that of women with a history of ischemic heart disease.

S
&
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O
Some studies have assessed the duration of DM and conclude that it is an \\'Q

independent risk factor® and that, after 15 years of evolution of the disease, éb

coronary risk is equated with a history of ischemic heart disease,’'*313-316, §

Based on this evidence it cannot be said that cardiovascular risk is the
same in patients with diabetes and in patients with a history of CV disease,
therefore other criteria are needed to identify patients at increased CV risk, @
being possibly the evolution for more than 15 years of diabetes one of them .‘Q\

N
(@)

Another widely used tool to classify diabetic patients according t.oé{’
risk has been the implementation of cardiovascular or coronary risk.@les.
They estimate the probability of coronary or cardiovascular events inga given
time depending on the presence or absence of other risk factors. Thgﬁsks are
constructed based on a special type of cohort study: the “clinicalyprediction
rules” (CPR). The validity and applicability of a CPR to a gi\@ population
first requires its creation based on a cohort using a multivarigt¢’analysis and
then a validation process, first in the source population and-#ien in different
populations in which the rules want to be applied®"’.

There is a risk function exclusively for diabetic p t{gl)qts based on the re-
sults of the UKPDS study. It has the advantage of usirg the years of duration
of diabetes and HbA _levels as independent risk fag@ﬁs and providing, as well
as the coronary risk, the risk of stroke. N

o
The Verifica study”'®, performed on 5732 patients, of whom 941 (16.4%)

had diabetes, found no significant differen&‘i;} between the expected event
rate by the calibrated Framingham equatiglz,o ith those really observed in the
follow-up cohort in the different risk ca@gories. The study population was
relatively young (mean 56.3 years) so i&i?’assumable that the evolution of the
disease was relatively short. O

Q
Currently, the REGICOR equ@n (also called calibrated Framingham),

is the CPR that has a better Valiq@n among our population®'8:519:520,

N

The development group }ﬁs CPG (GEG) has considered that in case
of using a clinical prediction €nle, the most appropriate would be REGICOR.
However, the population iri¢luded in the Verifica study, who validated this
prediction rule in Spain, itxcludes general population over 35 years old with
a very small proportion(gf‘ patients with DM 1. Therefore, none of the clinical
prediction rules develeped so far can be recommended, because they probably
underestimate cardi@yascular risk in patients with DMI.
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Summary of evidence §

P

Cardiovascular risk cannot be stated as being similar in patients wi@diabetes

Sﬁg?er: and in patients with a history of CV disease, so other criteria af® needed to
2+ identify patients with higher CV risk, being maybe the evolutiort")sf diabetes for

more than 15 years one of them3%310-511.512.513.514.515.516_ -Q

Another widely used tool to classify patients with diabetes def%gc’ling on CVrisk,
has been the application of arterial risk clinical prediction tables. They estimate
the probability of coronary or cardiovascular events in a given time depending on
Cohort the presence or absence of other risk factors. Currentlﬁ‘e REGICOR equation
studies (also called calibrated Framingham), is the CPR that has a better validation

2 + among our population®'*>"*-3*, However, the populgfion included in the Verifica
study, who validated this prediction rule in Spairf;includes general population
over 35 years old with a small proportion of p&bients with DM1 and therefore
may underestimate the cardiovascular risk i‘rﬁglilts with type 1 diabetes.

Recommendations e
NS
O
‘o
The use of arterial risk clinical pr@}ction rules is not recommended in adult
B patients with diabetes mellitus (Btpe 1, as these may underestimate their
cardiovascular risk. (§)
An individualized evaluatior@the cardiovascular risk of patients with diabetes
mellitus type 1 based on ft! resence or absence of risk factors such as age,
V yp p g

genre, duration of the d@se, glycated haemoglobin levels, blood pressure,
smoking or LDL levels(§§» recommended.

The evaluation of aro@rial risk factors should be made at least annually and

include: RN
F
N

Q

e evolutien of the disease,

* age,

e Fangly history of vascular disease,
v e smeking habits,

J umin excretion ratio,

o 0} blood glucose control,

@ blood pressure,

qo)
%Q) e complete lipid profile (including HDL-C, LDL-c and triglycerides)
D

e abdominal adiposity.
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Adults with a high rate of albumin excretion (microalbumin) or two @'\more

features of the metabolic syndrome should be managed as high-risk @gory.

)

Adults with diabetes mellitus type 1 who are not in the category o

X
higher risk but have some arterial risk factor (over 35 years old, é’nﬂy history of
premature coronary disease, high-risk ethnicity or severe lip'@bmia alterations
or blood pressure) should be managed as a moderately high:tisk group.

216
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11.2. Diabetic retinopathy

S
F
S

Key question: ,;\\'J

e Is there any medical treatment (not surgical, not laser) to prevent diabeti.c@cf:)tinopathy?
*  When should the screening of diabetic retinopathy start? §\

*  How often should diabetic retinopathy screening take place? ) COO‘)

What should be the techniques for the screening of diabetic retinoma}hy?

N
Diabetic retinopathy (DR) is a major complication of diabetes. The following information is
known about its incidence: Q

N
In developed countries, DR is the leading cause of blj@ess in people under 60.
This disease is usually detected when more than 15 \rs have elapsed from the diagnose
of diabetes. @
Most of the anomalies caused by DR are silent@ do not cause any symptoms.
Current treatments of DR are mainly based qgolaser photocoagulation and surgery. The
laser photocoagulation treatment is an aggr@?ive therapy, and requires an early diagnosis
of the retinopathy to achieve good results%

Most patients who develop DR are asymﬁ&)matic until advanced stages (macular oedema

and/or proliferative DR), and once they rea@\\these phases treatment may be less effective. As
progression can be fast and available therapigs can be beneficial to the improvement of symptoms
and to slow the progression of the disease}@s important to perform regular screening for diabetic
retinopathy. é)\

Q
~;\\'O

11.2.1. Preventive mecL’i%al treatment of diabetic retinopathy

Q
N
Q

Key question: &
* Is there and medicabtreatment (not surgical, not laser) to prevent diabetic retinopathy?
S

L

N
%)
7

The CPG NICE ZOQQ provides no evidence on this issue.

gfv
©

o
&
Y
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The main source of evidence comes from a systematic review of good \\'QO)
quality clinical trials>?! that analyzes the effectiveness of interventions for pri- éb
mary and secondary prevention of diabetic retinopathy and presents the fol- Q
lowing results: S

0
&
Primary prevention of retinopathy Q{)
Lo N
Intensive diabetes treatment COQ’
The study Diabetes Control and Complications Trial (DCCT)>*, carrieg;\put RCT
in 1441 DM1 patients randomly assigned to intensive treatment [@bA 1+

<7.2% (48 mmol/mol)] vs. conventional treatment, found a 76% deeﬁase in

the incidence of DR (95% CI: 62% to 85%). QQ)

Drugs that inhibit the renin-angiotensin-aldosterone tg)\\

The DIRECT-Prevent 1 study*® included 1421 patients witiyDM1 without RCT
retinopathy, normotensice and with albuminuria, rando assigned to a 1+

treatment with candesartan (16 mg/24 h during the ﬁr.s&%honth and 32 mg
in the second month) vs. placebo, with a 4.7-year follgWw-up. According to
this study, the treatment with candesartan did not @uoe significantly the
incidence of DR, defined as two or more changeQin the Early Treatment

Diabetic Retinopathy Study scale levels [RR 0'82(1)395% CI: 0.67 to 1)].

Instead, applying more restrictive criteri @ define the incidence (at least
3 levels in Early Treatment Diabetic Retinoﬁglhy Study scale), the protective
effect was statistically significant [RR 0.65495% CI 0.48 to 0, 87)] and per-
sisted when adjusting for baseline characiristics such as duration of diabetes,
HbA  and SBP [RR 0.71 (95% CI 0.53&) 0.95)].

Vasodilator drugs . \QQ

o
A Cochrane review>>*, which e)g@ned the effectiveness of pentoxifylline, SR pf RCT
concluded that while this drug can be effective in preventing retinal 1++

neovascularisation and its ?covery, no studies have analyzed the
methodological quality enoygh, thus, no conclusive results have been found.

Angioprotector drugs (Z)\

An RCT>* analyzed ,té)effect of calcium dobesilate versus placebo in the RCT
permeability of the biood-retinal barrier in patients with type 2 diabetes and 1+
early diabetic retin\gbathy. This trial randomly assigned 194 patients to a

treatment with 2 gjof calcium dobesilate vs. placebo on a daily basis. A total

of 137 patien%&mpleted the study, which lasted 24 months.

<

o
&
Y

218 SNS CLINICAL PRACTICE GUIDELINES



The primary outcome analyzed was the reason for further penetration
into the vitreous (RPPV). The mean changes in the base levels after 24 months
were significantly lower in the treatment group [mean (SD) -3.87 (2.03), P
= 0002] than in the placebo group [mean (SD) 2.03 (2.86)]. The difference
remained regardless of the diabetes control levels. A subgroup analysis in pa-
tients without antihypertensive and/or lipid-lowering drugs also showed a sig-

N
Q)C)

nificant difference [mean (SD) -3.38 (13.44) vs. 3.50 (13.70), P =0.002) afte;b\

24 months. @Q

The findings of the trial show a significant activity of calcium dobesifate
versus placebo in the prevention of the blood-retinal barrier breakdown re-
gardless of diabetes control, being drugs well tolerated by patients. ‘§

&
Secondary prevention é\)\

Intensive treatment of diabetes @

In a meta-analysis of 17 RCTs with a total of 529 patientsS?@%), the conventional
treatment was compared with the intensive treatment for@years .After 6 and 12
months of follow-up, the risk of retinopathy progressi qghowed no statistically
significant differences between both groups but became significantly lower in
the intensive therapy group [OR 0.49 (95% CI ()@ to 0.85), P=0.011) after
more than two years of follow up. . Q\

N

The Diabetes Control and Complicationgrial Study (DCCT) trial, which
included 1055 adults and 156 adolescentsy:Carried out eye examinations, as-
sessment of visual acuity and eye fund&?‘photographs. The study showed a
reduction of 54% in the progression of BR (95% CI: 39% to 66%) in patients
undergoing intensive treatment. The~gvaluation of the results after 10 years
of follow up®*® determined that ‘[h%\\'HbA1C was similar between the original
group of intensive therapy and'\tﬁé group receiving conventional treatment.
The adults from the intensive thérapy group showed a slower progression of
diabetic retinopathy than the édnventional therapy group

Another trial®®, involving‘@%) patients with DM1 with low C-peptide levels
and nonproliferative mild@to moderate DR, compared the intensive treatment
(insulin pump) versuscitie conventional treatment. During the first 2 years
of follow-up, a great@ progression of diabetic retinopathy was observed in
the intensive treatm&lt group. After 2 years, the trend equated, and even less
deterioration wasg{%served in the intensive treatment group.

In the Stockhéim Diabetes Intervention Study trial’™, the intensive treatment
was compareg to the conventional treatment in 96 patients with nonproliferative
DR. Retingpathy increased in both groups, but after 5 years the outcome was
worse f% e conventional therapy group (OR 0.4, p =0.04).

@

<
AN
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S

The Oslo study?”> %27 compared 45 patients with DM1 who received R(;@“
intensive treatment with insulin pump vs. insulin treatment with multiple in- é&
jections (5-6/per day) and vs. conventional treatment (2 injections per day). It Q
was found that HbA _levels greater than 10% were associated with increased O\}
risk of retinopathy progression (p = 0.014) and lower values of 7-8% with a \"'\.

lower risk of progression. (@)
N
A more recent study>*' included 65 patients randomized to a treatme RCT
group with infusion pump (n = 36) vs. a standard treatment group (n = 29). Ko 1+

significant differences were found between the two groups in terms of baséfine
retinopathy, metabolic control or proteinuria, or of the progression of %Y‘Sbetic

retinopathy. N
v
%
&
Renin-angiotensin-aldosterone inhibitor drug \b@
The DIRECT-Protect 1 study™* showed no significant de€§}ase in the risk RCT
of proliferation of DR in the treatment group with candesartan (16 mg/24 h 1+
during the first month and 32 mg in the second month);é). placebo [RR 1.02
(95% C10.80 to 1.31), P = 0.85]. <Z§)
The EUCLID (EURODIAB Controlled Triézof Lisinopril in Insulin- RCT
Dependent Diabetes Mellitus) study>? was carrigd out with 560 normoten- 1+

sive patients with DM1 and normal albumin,&¥ho were randomly assigned
to a group treated with lisinopril (10 mg/da@icreased to 20 mg/day after 3
months once having reached the DBP <75 mm Hg target) vs. placebo. After a
2-year follow-up, there was a 50% decrea@n the progression of DR (95% CI:
28% to 89%) and the progression to pr(é.ferative DR was of 80%.

In the Renin Angiotensin Sysfés\ Study (RASS)**, a multicentre con- RCT
trolled trial with 285 normotensivé&batients with DM1 and normal albumin, 1+
the patients were randomized tQ @itreatment with losartan (100 mg/per day),
enalapril (20 mg/per day) or pl \bo. During the 5-year follow-up the progres-
sion of diabetic retinopathy was assessed, this being defined as a progression
of two or more steps in the réinopathy severity scale. The results showed a re-
duction in the incidence ofvretinopathy progression in the groups treated with
inhibitors of the renin—a(&’lotensin—aldosterone system, which was reduced by
65% in the group trea@ with enalapril [OR 0.35, (95% C1 0.14 to 0.85)] and
70% in the group tg;gted with losartan [OR = 0.30 (95% CI 0.12 to 0.73)],
regardless of the q@nges in blood pressure.

Q

Q)%

Drugs witl&?ﬁatelet antiaggregatory effect

An SR**tat evaluated the effectiveness of acetylsalicylic acid (ASA) alone SR of RCT
or in cgmbination with dipyridamole for the treatment of DR (ASA 650 mg/ 1++
per d§ to 990 mg/per day, dipyridamole 225 mg/per day) in studies lasting

from 8 weeks to 5 years, found a significant increase of microaneurysms in the

placebo group vs. the group that followed the treatment with ASA.
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&
S
The TIMAD study®* evaluated the effectiveness and safety of ticlopidine \"'\Q RCT

The BTRS Belgian trial** that evaluated the effectiveness and safety of
a treatment with ticlopidine 250 mg/per day vs. placebo found no significant
differences between both groups.

(500 mg) for the treatment of diabetic retinopathy in patients with DM1 and O 1+
DM2. Ticlopidine was effective in preventing the occurrence of microaneu; 4
rysms (p = 0.03) versus placebo. However, the group receiving ticlopidine
= 215) had higher rates of adverse effects and dropouts that the placebo grgup
(n = 220). x>

A study that evaluated the effects of the treatment with dipyridiﬁnole537 RCT
in 31 insulin-dependent patients, showed a lower retinopathy deteriéFation in 1+
patients treated with dipyridamole versus placebo after 30 monthss” (p <0.05)
and at the end of the study (36 months) (p <0.0025). Q\,\

A clinical trial carried out in the Spanish healthcare co@xtm, in 17 pa- RCT
tients with insulin-dependent diabetes and retinopathy, found a significantly 1+

better evolution (less leakage in the fluorescein examigdgtion and fewer mi-
croaneurysms) in the group treated with 300 g of triﬂus@3 times per day for 2
years. However, no significant differences were foun(@h terms of visual acuity
and visual campimetry.

N
o
$
QS
Summary of evidence C>\
&
S
Primary prevention é)\
RCT The intensive treatmeg\})f diabetes with HbA levels below 7.2% reduces the
1+ risk of retinopathySZZ;;*\\,
RCT The treatment wit];é%‘ljndesartan (dose of 16 mg/24 hours to 32 mg/24 hours) may
14 be protective to thig’occurrence of diabetic retinopathy (increase of at least 3 levels
in the Early Tre&@iment Diabetic Retinopathy Study scale)™>.
RCT The evidengéla)vailable does not show conclusive results on the effectiveness of
1+ pentoxifylline in preventing retinal neovascularization™.
RCT Calciu@obesilate (2 g/day) may be effective in preventing the blood-retinal
1+ barriiw_,5 in patients with diabetes.
(AU
Secondary prevéntion
<
SR of RCT (i?tensive treatment of diabetes with HbA levels below 7.2% could slow the
L++ @ progression of diabetic retinopathy after 2 years of evolution of the disease®%-32":
RC"PQQ) 2 after 5 years and 10 years®*°528 although no study has yet shown any significant
1 z'zc'}o differences with the conventional treatment 531.
\R’%T HbA  levels below 7% are associated with a better progression of diabetic
1+ retinopathy?73-276-277,
RCT Treatment with lisinopril (10 mg/per day, increased to 20 mg/per day after 3
14 months having reached the DBP <75 mm Hg target) may improve the progression
of diabetic retinopathy compared to placebo (p <0.0025) 532.
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Recommendations . 005
N

>
It is important to inform people with diabetes mellitus type 1 and theié?amilies
A that the control of long-term blood glucose with HbA levels loweé equal to
7% decreases the incidence and progression of diabetic retinopathy™~
o
Q9
S
11.2.2. Diabetic retinopathy screening techniques_ .,
N
X
The CPG NICE 20047 provides evidence that has been included in e@ of the subsections.
v
Direct ophthalmoscopy ¢
N
According to the SR by Cummins er al.*, direct ophthalmo%%’py does not DS1I
comply with the necessary standards to constitute a screeninZ tool because
its sensitivity is low, regardless of the training recei\é) by the health
professionals who use it: . O
NS
e Direct ophthalmoscopy with mydriasis carrieaj\@gt)t by primary care phy-
sicians:

Sensitivity in detecting Vision—threaten@'g retinopathy 33-66%;
detection of preproliferative retinopathy atid proliferative retinopathy:
32-50%%. O\

e Direct ophthalmoscopy with mydriai carried out by ophthalmologists:
Sensitivity in detecting threatellﬁ retinopathy: 65% sensitivity for
the detection of proliferative retinopathy: 70%°%.

The CPG NICE 2004’ place\ﬁ%e sensitivity at 91% (76-97%), when
performed by an ophthalnéﬂ’bgist using a slit lamp in mydriatic eye.

N
e Direct ophthalmoscopyo@th mydriasis carried out by other profession-
als:
Sensitivity: 27% tdZ81% when performed by other professionals
(endocrinologists:z&spital doctors, technicians, etc.).
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Indirect biomicroscopy with slit lamp

A study of diagnostic tests included in the systematic review Cummins
et al ™ indicates that this technique, carried out by experienced staff, can
achieve sensitivities similar to retinal photography.

A study®*! carried out in 189 patients (32 patients with DM1) analyzed )
the diagnostic capability of slit lamp biomicroscopy for the detection of earng\
vascular changes identified by fluorescein angiography, obtaining a sens1t1v@

and specificity of 91.2% and 97.9%, respectively. The concordance obta@ged
between both tests was 87%. ~"\\.

The CPG SIGN DM 2001" states that: @Qb

The slit lamp biomicroscopy, used by properly trained staff, ¢an achieve
similar®** or higher’* sensitivities to those achieved by retinakghotography,
and with a less technical failure rate. However, the slit lamp t b icroscopy is
of limited value as a screening tool >*. S

O

- &
Retinal Cameras §

The CPG of DM SIGN 2001° indicated that r ﬁ:%l photography often
achieves a sensitivity of 80% and is more effective than direct ophthalmoscopy,
reaching a sensitivity of 80% in rare cases, evenGvhen performed by trained
specialists™*. NN

545

A prospective study>* performed 10800phthalrmc scans on 55 people
with DM to evaluate the diagnostic per@mance of the retinography at 45°
non-mydriatic with a central image or thiee images compared to the technique
used in the Early Treatment Diabetic Refinopathy Study (7 35 mm stereoscopic
mydriatic colour photographs) as standard The sensitivity and specific-
ity of the non-mydriatic retinogr glhy system at 45 degrees with 3 images for
DR were 82% and 92%, respe \l@e and for the system with a central image,
the values were 71% and 96%(9 pectively. This study concluded that the fun-
dus images from 45° to 3-co Sir field without mydriasis could be an effective
screening tool to identify efifical degrees of DR and diabetic macular oedema
that need to be referred tg,a specialist. A central image at 45° is enough to de-
termine the absence orpiesence of DR and diabetic macular oedema, but not
enough to graduate itsxclinical significance.

A study invo,lgif'r)lg586 patients (103 with DM1)*¢ compared the use of the
indirect ophthalifdoscopy performed by an ophthalmologist (gold standard),
conventional photography and digital photography, and found similar results
to those repofted in previous studies: lower sensitivities from the ophthalmos-
copy than#fom the photography and similar sensitivities between the con-
ventionaiand the digital photography (both above 90%) with 89% and 87%
specificities, respectively. The rate of non-evaluable images or that required
repegﬁ\on was 50% lower in the digital photography.
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According to the SR by Cummins ez al.>*, the results are not consistentin SR oﬁgsqll
connection with the use of mydriasis in retinal photography cameras and there éb
are few differences in accuracy and failure rate of retinal cameras used with or Q
without mydriasis. O\}

The review carried out by Facey et al.>* indicated that there is no strong C"}S\R of DS II
evidence to suggest that mydriasis reduces failure rates, although the studies @
available point in this direction. Moreover, up to 6% of patients consider:
mydriasis unacceptable. Failure rates of retinal cameras are estimated arouiad
4.4% for the dual field with mydriasis and 3.5% for a single field with mydtia-
sis. N

>
>

Summary of evidence .éz’
&
3
Retinography using a non-mydriatic 45-degr +3 field camera is an effective tool
DS I  |for screening diabetic retinopathy critical @grees that need to be referred to a

19111539, 542,545,546, 547
specialist : O

A central image at 45 degrees is enoug]a§6 determine the absence or presence of

bS I diabetic retinopathy and diabetic mQﬁ'lar oedema, but not enough to graduate
clinical significance®®. N
S
Recommendations C>\
9
The retinal digital photog,@\)hy obtained by non-mydriatic camera should be
B implemented in retinopathy screening programs for adults and children with

diabetes mellitus type 1~

Should a camera nob%e available, screening will be carried out through an

B ophthalmoscopy (.V\({E or without mydriasis), which will be evaluated by an
ophthalmologist@
The use of retir@’ digital photography obtained electronically by a non-mydriatic
Vv camera facil{@es the screening performance for both the patient and the health
staff. S
Althoug C‘;étinal digital photography may detect many clinically significant
v alterations, digital photographs of the retina should not replace the full initial
examination and with mydriasis of the retina.
o
$
2
i
&
Qo
<
AN
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11.2.3. Start time and frequency of screening for diabetic \Qo’
retinopathy §
S

The CPG NICE 20047 includes the following evidence: Q
- &
Age of onset for screening @
§\
A cohort study**® carried out in 937 patients aged 6 to 20 years old shoygg%’ Cohort
that 9% of children under 11 had retinopathy (n = 110, mean age 9.5 years), study
while in children over 11 years (n = 827, mean age 14 years) the perc@}age 2+

increased to 29%. The risk of developing retinopathy increased acceiding to
the duration of DM [OR 1.22 (95% CI: 1.16 to 1.29)], age [OR 1.13495% CIL:
1.06 to 1, 21)], and higher levels of HbA  [OR 1.26 (95% CI: 1. @to 1.43)].
Based on these data, the authors of this study recommend 1n1t1;%$g screening

of DR from the age of 12. S
O
. <
Frequency of screening \\O
O

'
The work by Younis et al>* estimated optimum-s( <(2,1‘f:en1ng intervals by an Cohort
actuarial survival analysis from the incidence r found in the ‘Liverpool st;dy

+

Screening Programme’ between 1991 and 199@" hus, it determined a mean
screening interval free of sight-threatening eropathy of 5.7 years (95% CI:
3.5 to 7.6 years) for patients without retlr@athy at baseline screening, 1.3
years (95% CI: 0.4 to 2.0 years) for i 1n01R tretmopathy, and 0.4 years (95%
CI: 0 to 0.8 years) for mild preproliferagive retinopathy.

Q
In the study by Olafdottir et al;,i\@296 diabetic patients were analyzed (96 Cohort
with DM1) whose evolution of DRJwas assessed every two years for a period study
of 10 years. The study of these glents showed the following results: 2+

e Of the total number onatlents evaluated, 172 (46 with DM1) did not
develop retinopathy&vithin 10 years of follow-up [HbA : Mean (SD)
7.8 (1.6), duration of diabetes: mean (SD) 18 years (7)].

e Of the total n er of patients evaluated, 96 (38 with DM1) devel-
oped mild nd@)roliferative DR [HbA, : Mean (SD) 8.1% (1.3), dura-
tion of dial{éjaes mean (SD) 18 years (6)].

e Ofthe to@ number of patients evaluated, 6 (2 with DM1) developed
chmc?%%relevant macular oedema [HbA : mean (SD) 9.6% (1.4);
dura of diabetes (SD) 20 years (4)].

e Of fae total number of patients evaluated, 23 (11 with DM1) devel-
oped preproliferative DR [HbA, : mean (SD) 8.4% (1.7), duration of

(gﬁe diabetes mean (SD) 19 years (5)]

i\
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e Of the patients evaluated, 4 (2 with DM1) developed proliferative DR §O)

[HbA, : mean (SD) 9.5% (1.7), duration of diabetes 18, 15, 18 and 12 éb

years]. Q

A retrospective observational study conducted in the Basque country™' Obsérvational

that estimated the most adequate frequency of screening for diabetic retinopa-
thy in 490 patients (70.8% with DM1), found that 86% of the patients free of
retinopathy at the baseline examination remained free of retinopathy after 235
years. When considering the impact in relation to the development of high-ri
retinopathy, it was found that among patients with DM1, over 95% of patignts
remained free of high-risk retinopathy at the end of the fourth year, IQg\ard—
less of the time of evolution and the metabolic control of their diabetés. 94%
of patients with non-proliferative mild retinopathy at baseline rem@ed free
of high-risk retinopathy at the end of the two years. The results ofsithis study
indicate that the frequency recommended to screen high-risk f&tinopathy in
patients without retinopathy is 4 years and 2 years in people witi-diabetes mel-
litus type 1 with nonproliferative mild diabetic retinopathy a]}hough the data
suggest that for people with good metabolic control of dqi) etes this interval

N
Q)C)

could be even 3 years. O
NS
O
<
; Q
Summary of evidence N
F
A
St(jzl(;rt The risk of developing ret; i Qathy increases according to the duration of
1 1 548,550
)4 diabetes, age and higher H;l;\@]c levels .
: N
Obszltrzzt;onal 86% of patients free oféetinopathy at the baseline examination remain free of
3 3 549,551
4 retinopathy after 2 .yeQas of evolution .
. N
Obszlt'zztlonal 94% of patients. Q&Ih nonproliferative mild retinopathy at the baseline study
) +y remained free %Biigh—risk retinopathy at the end of the 2-year follow-up’*-3',
Q)Q
Recommendations ;C
@
S
In peg_?“e with diabetes mellitus type 1, it is recommended to start screening for
B . . . . .
retipg athy after puberty, or after 5 years since the diagnosis of diabetes.
Jod
B .Eg)retinopathy is detected, it is considered advisable to perform a screening for
<f.)retin0pathy once a year.
<
(4]
BQQ) Should retinopathy not be detected in the baseline examination of the retina, it
qgo is recommended to perform a retinopathy screening every 2 or 3 years.
<
AN
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11.3. Diabetic nephropathy ;§°5
3
S

O
Key question: y:,\\'J
*  Which are the criteria for referral to nephrology specialists of patients.\@Oth diabetic ne-
phropathy? §

*  Which is the pharmacological treatment of patients with diabetes n}%?ﬁtus type 1 and mi-
S

BN
croalbuminuria? X

*  Which is the frequency of screening for diabetic nephropathy? b\
e At what age or years of evolution is screening for diabetic nep}&pathy due?

*  What methods should be used to screen diabetic nephropathQ@

s
o

Diabetic nephropathy (DN) is one of the most serious compiications of diabetes and the single
most important cause of the development of end renal stdgg disease (ESRD), leading to an in-
crease of premature morbidity and mortality in these patients. Its prevention and treatment are
possible with early diagnosis, hence the importance of c?s)é')eening for its detection.

Q

11.3.1. Criteria for referral of patients with diabetic nephropathy
to specialized care nephrg\}pgy units

O

Chronic renal failure (CRF) is defined as {.&e decrease in renal function, expressed as decreased
glomerular filtration rate (GFR) below G&ml/min/1.73 m 2 of body surface or the presence of
renal damage persistent for at least 3 ths. The diagnosis of CRF is directly confirmed by the
presence of histological alterations, oilindirectly, by parameters such as microalbuminuria or pro-
teinuria, or alterations in the urinalggiment.

The classification of renal daé%lge according to the GF is as follows:

)
Table 6. Kidney damage dep%%ng on the glomerular filtration
NS
3 2
Stage . G% (ml/min/1 '73If1 )(glomerular Teseiintion
%\ filtration)
4
1 Q()t? >90 Kidney damage with normal GF
o 60-89 Kidney dama'ge, slight decrease
o in GF
O .
§Q® 30-59 Moderate decrease in GF
9
\Q(Dﬁl 15-29 Severe decrease in GF
N

5 <15 or dialysis Pre-dialysis/dialysis
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From stage 3, it is considered that there is renal failure, although these alterations @t be
confirmed for at least 3 months to confirm the chronicity of the disorder. 3

o
o
In clinical practice, the assessment of the renal function must be performed by @ollowing
methods: o
ha N

*  Calculation of the GF through the MDRD or Cochcroft-Gault formulae:;The determina-
tion of serum creatinine cannot be used as single parameter for the as@nent of the renal
function. S

*  Microalbuminuria. Collecting a single morning urine sample by the determination of the
albumin/creatinine ratio (normal <30 mg/g or mcg/mg) is advis@e. This ratio represents
a good estimation of proteinuria and prevents urine collectioner 24 hours.

It is a known fact that late referral of CKD patients to speciali&i care units in nephrology
is associated with negative consequences: initiation of renal replacément therapy in a worse clini-
cal situation, in an unplanned way and with the need in many cases of urgent haemodialysis with
vascular access through temporal catheters; preventable hospitdtization; accelerated loss of renal
function, etc. In addition, late referral of patients with CKD {o specialized care units in nephrol-
ogy has emerged as an independent factor of increased moggllity risk after starting dialysis®>* 3%
554,55%:556:557 Moreover, patients with diabetes start renal @lacement therapy with a significantly

higher comorbidity than patients without diabetes®®. c’}'\

It is estimated that in Europe 35% of patiens)‘are referred late to a nephrologist™® 5, In
Spain, the percentage is 23%, being the average-creatinine clearance in these patients 30 ml/
min®*%. A study carried out in Canada that desCribes the characteristics of patients arriving for
the first time to the nephrology clinic®', indicatéd that the mean creatinine clearance (SD) in these
patients was 64 ml/min 39, but two-thirds of{tHe cases had a creatinine clearance less than 60 ml/
min, and 20 patients (13%) had CKD at stag® 4. Another study®?, which retrospectively analyzed
all patients seen for the first time in t phrology unit of the Hospital General Universitario
Gregorio Marafién in Madrid between@anuary and December 2003 (n = 612, 28.4% with dia-
betes) observed renal insufficiency §364% of cases, a high prevalence of arterial hypertension
(HTN) (71%), and use of inhibitors®t the renin-angiotensin system in only 42% of hypertensive
patients. These studies show a deii; in referral of patients to nephrology, which worsens the

. . N . .
prognosis of the patient and the@sts for the healthcare system. The ability to act promptly in the
early stages of kidney damage-gnd slow the evolution to progressive renal disease requires careful
planning of renal damage defoction and intensive treatment against two etiological factors of renal
failure: hypertension and etes.

Therefore, it is ngmtant to determine the optimal time in the clinical course of the disease
in relation to the deg@ of renal function in which a patient should be referred to the specialized
care units in nephr@ogy.

Jo3

o
&
Y
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S
The CPG NICE 2004 does not include studies that examine directly the \\,Q

criteria for referral to a nephrologist of patients with DM1 and diabetic ne- éb

phropathy. OQ

The American Diabetes Association®® suggests considering referral when
the GFR is less than 60 ml/min/1.73 m? of body surface or has problems with. & consensus

the managing of blood pressure or hyperkalemia. § 4
)
The Royal College of Physicians®* provides the same criteria for referral®f Expert
patients without diabetes: g\\' consensus
I) Glomerular filtration ‘§ 4

e <15 ml/min/1.73 m? of body surface: immediate referr.Qg’

N
e 15-29 ml/min/1.73 m? of body surface: urgent referrga’routinely re-
ferral if it is known to be stable). 0\

*  30-59 ml/min/1.73 m? of body surface: routinel}(n@ferral in the fol-

lowing cases: (g)
Progressive fall in GFR/increase in serumjcreatinine.

0 Microscopic hematuria. S

0

P/CR> 45 mg/mmol or 396.12 mcg%qg.

Unexplained anaemia (Hb <11 gésﬁ'), abnormal potassium, cal-
cium or phosphate. N

o

Suspected systemic disease. 2

Uncontrolled blood pressw\;?\(> 150/90mm Hg on three meas-
urements). o

*  60-89 ml/min/1.73 m? of b@y surface: referral is not necessary, un-
less there are other probl(ébms.

Y
II) Kidney problems indepm@}:nt of glomerular filtration
N

« Immediate referral:2
0 Malignant h@%rtension.
o Hyperkale?iia (potassium> 7 mmol/l).
»  Urgent referfal:
o Protemuria with oedema and low serum albumin (nephrotic syn-

drosfig).
. Routiﬁg,ry referral:
o ~Proteinuria and P/CR> 100 mg/mmol in urine.
Q)Q) Microscopic proteinuria and haematuria.
R Macroscopic haematuria but negative urological tests.

9
\Q(D 0 Increased proteinuria without diabetic retinopathy.
AN
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S
Coordination is needed between primary and specialized care in all stag- \\,Q
es of chronic kidney disease. éb

In the consensus document SEN-SEMFyC>% it is proposed that the refer- O%%{pert
ral to nephrology services should be agreed in each health area between the ~,;"\consensus
primary care physicians and the nephrology reference service, with Writtel} Q)Q 4
action plans and regular reviews. Q

The referral should be made taking into account the stage of the reffal
disease, the patient’s age, the speed of the renal failure progression, the (sl'\egee
of proteinuria and the occurrence or absence of warning signals. b\

>

. %
Summary of evidence \\Q
2
Expert con- |No specific evidence was found to answeiythis question. The information
sensus available comes from the consensus of exp@ts from prestigious entities’: 363 34
4 565 OQ)
S
@
Recommendations Q¢
(%
It is recommended to refer to specialize@care units in nephrology those patients with
diabetes mellitus type 1 who have at ]@t one of the following criteria:

1.With glomerular filtration > 45 m}/min/1.73 m* of body surface area:

N
e Increasing albuminuriaQﬁlbuminuria/creatinine ratio > 300 mg/g.
e Uncorrected anaemia (Fib <1 1g/dl) despite iron treatment.
e Refractory hyperteg\@)n (3 drugs).

g
2.With glomerular ﬁltra{i.@n 30-45 ml/min/1.73 m? of body surface area:

e Individual assggsment, taking into account the age and rate of progression or of
D kidney failugg, provided that it meets the criteria above regarding proteinuria,
anaemia aiid refractory hypertension.

3.With glomenélgf filtration <30 ml/min/1. 73 m? of body surface area:

N
e In a)of’éases.
Preferre%hgeferral criteria

. (O%ast increase of serum creatinine:> 1 mg/dl in a month.

< Hematuria associated to proteinuria once urological diseases are discarded
@~ through renal ultrasound scan.

¢ Severe hyperkalaemia (> 7 mEq/l).
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11.3.2. Treatment of patients with diabetes mellitus type 1 an\@
microalbuminuria §
Q

S
Diabetic nephropathy is defined as the progression from renal functional impairment to ESRD,
going through intermediate stages marked by the appearance of microalbuminuci}yg}' and proteinu-

ria. .Q

)
It is known that microalbuminuria is a powerful predictor of renal a.§ vascular risk, al-
though as test it is not entirely specific. It is of interest to know the pharma&)@iogical interventions
N

that could prevent the progression of nephropathy. "
N
The CPG NICE 20047 provides the following evidence: "OQb
An SR with meta-analysis*® demonstrated a beneficial effeg%n the rate SR of RCT
of urinary albumin excretion in patients treated with angioten@n converting 1++

enzyme (ACE) inhibitors (54% lower) (269 patients treated with 50 mg/day of
captopril; 146 at 10 mg/day of lisinopril; 186 patients witli4725/5 mg/day of
ramipril and 16 patients with 20 mg/day of enalapril and25 to 10 mg/day of
enalapril, and 34 with 2 mg/day of perindopril) vs. plac%é.

Three RCTs>%7-3%8.56 compared the effects of ank@CE inhibitor versus of RCT
calcium channels antagonists in people with D lQluring follow-up periods 1+
between 1 and 4 years. One study showed greater.fi&ductions in blood pressure
with perimdopril compared with nifedipine, b}@ owed no effect in the albu-
min excretion rate or the glomerular filtratignitate with any interventions’.

Two other studies, comparing nisoldipine (20-40 mg/day) vs. lisinopril (10-20
mg)*%, and perindopril (4 or 8 mg) vs. r@ndipine (20 or 40 mg)>*® showed
a decrease in macroalbuminuria signi%&antly higher in patients treated with

ACE inhibitors. Q

A study of 352 patients with ty 2 1 diabetes and microalbuminuria, with Cohort
a 7-year follow up>° showed thaty13.9% of patients progressed to macroal- study
buminuria; 35.5% remained vv@ microalbuminuria, and 50.6% returned to 2+

normoalbuminuria. The percenjage of patients with antihypertensive treatment
was smaller in the group tliat progressed to macroalbuminuria (57%) com-
pared with those who did 1ot progress (47%) or returned to normoalbuminuria
(24%). e

Another observiﬁ%nal study””!, with a 10-year follow-up to 373 patients Cohort
with DM1, confirméd an increase in the prescription of ACE inhibitors in the study
10 years of foll@ up (17 to 67%) in patients with microalbuminuria. The 2+
progression from, microalbuminuria to proteinuria was common in patients
treated with ACE inhibitors (6.3/100 person-years), thus the authors felt that
this treatme&was not effective.

Q
&
<7
Y
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- &)
Summary of evidence §

P
The following angiotensin converting enzyme (ACE) inhibitor @gs have
SR of RCT |shown to provide a beneficial effect on the rate of albumin excretion: captopril
1++ (50 mg/day), lisinopril (10 mg/day), ramipril (1.25to 5 mg/daygenalapril (10-
20 mg/day) and perindopril (2 mg/day). X4

\Q\

N

%)

-9

X
The pharmacological treatment of choice in hypertehsive and normotensive
patients with microalbuminuria is an angiotensin cegiverting enzyme inhibitor
(captopril, lisinopril, ramipril, enalapril and perifidopril) with a progressive

increase in the therapeutic dose to achieve the degired response.
2

During pregnancy and in the case of existingSenal artery bilateral stenosis, the

treatment with angiotensin converting enzy@ inhibitor drugs is contraindicated.
[¢.4)
O
Wy During the treatment with an inhibito@f angiotensin converting enzyme, the

levels of creatinine and potassium %@m be monitored.

Recommendations

N
Wy If there is a contraindication or in\@@erance to the angiotensin converting enzyme
inhibitors, a treatment with an@tensin II receptor antagonists is recommended.
Cy

N
The goals of treatment alj%jo control blood pressure and reduce the urinary
Vv albumin excretion. In noififotensive patients, the dose administered will be the
maximum tolerated. (‘3\

g

Q
N

1.1.3.3.Screening met@qﬁs of diabetic nephropathy
Q

N
The CPG NICE 2004’ provi(czl)‘@ no evidence on this issue.

bumin concentration the albumin/creatinine ratio, measured in the first
morning urine sampieshowed high sensitivity and specificity against the
cumulative excretigp rate of albumin for 4 hours, using as cut-offs for the
concentration uriffdry albumin 20 mg/ml and for the albumin/creatinine ratio
2.5 mg/mmol (22 mcg/mg). The authors of this study conclude that the high
sensitivity, spé@iﬁcity and simplicity of these tests make them suitable for the
screening ofzﬁi\licroalbuminuria in patients with DM1.

= : : :
In a study of dlaggng?dc tests>’? with 99 patients with DM, both the al- DS Ib

In aﬂcbzgher study®” the concentration of albumin vs. the albumin/creati- DS Ib
nine r in urine as benchmarks for the diagnose of microalbuminuria ob-
taining sensitivity levels of 77% and 92%, respectively, and specificity levels
of 7% and 82%, respectively, using cut-off points to define the presence of
microalbuminuria 31 ug/ml for the concentration of albumin and 32.5 mcg/mg
for the albumin/creatinine ratio, were compared.
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11.3.4. Start time of screening for diabetic nephropathy é\o’
4
Q

The CPG NICE 20047 included a descriptive study that analyzed 3250 Bgcriptive

patients with DM>"* and observed an albumin excretion greater than or equal [~ Study
to 20 g/min in 30.6% (95% CI: 29% to 32.2%) of patients and in 19.3% (95% & 3

CI: 15.6% to 23%) of the patients with a disease progression between 1 andb{)
5 years. 0)0

-9
o~

N
11.3.5. Frequency of screening for diabetic ne%h§opathy

%
No evidence has been found concerning this issue, so the reco@nendations
are based on existing expert group consensus. +$
A CPG’” recommended carrying out an annual screetﬂ.@ by determining Expert opinion
microalbuminuria in urine. Cg) 4
Another CPG published by the American Dlabe(t,g9 Association® recom-  Expert opinion
mended by consensus as follows: Q& 4

e Perform an annual evaluation of the urin&ﬁlbumin excretion in those
patients with DM1 with a time of evqlihon of the disease equal to or
longer than 5 years. N

* Making a serum creatinine determination at least annually in adults
with diabetes, with the aim of estifiiating the glomerular filtration rate
(GFR) and study the degree of éronic renal disease.

Q

3

XS

Summary of evidence CSO
N

The albumin@;atinine ratio in urine correlates well with albuminuria for
DS Ib 24 hours, @pd has high sensitivity (92%) and specificity (82%) to detect

microalblﬁ&nuria and macroalbuminuria®’?.

Descriptive Betweeﬁ)‘(‘f 6% and 23% of people with an economic evolution of the disease

study betweeh 1 to 5 years have a urinary albumin excretion higher than or equal to
3 20 g/min’™.
N
Expert . . o . . .
annual evaluation has been established as a criterion for screening diabetic
consensus h Byt 575
4 {rpnephropathy .
<
QO
4]
Recorp;fﬁendations
o
¥ The measurement of the albumin/creatinine ratio in a sample of first morning
B urine is recommended as a method for the detection and monitoring of diabetic
nephropathy.
D 5 after the diagnosis of diabetes mellitus type 1, an annual screening of the
nephropathy is recommended.
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11.4. Diabetic foot

O
Key question: y:,\\'J
e Should a diabetic foot screening take place? .@Q
*  Which is the frequency of screening for diabetic foot? §

* At what age or years of evolution should a diabetic foot screening Qag_g) place?
N

*  What method should be used to perform a diabetic foot screening?s-

[

Diabetic foot (DF) includes a group of syndromes in which the pres@ice of neuropathy, ischemia
and infection produces tissue damage or ulcers due to minor trau&, resulting in significant mor-
bidity that can even lead to amputation. \

Diabetic foot complications can be prevented with a @)er strategy, which includes early
diagnosis, risk classification and effective prevention and t tment measures.

C)

S
11.4.1. Effectiveness of screening f&f"dlabetlc foot

The CPG NICE 20047 does not provide ev1denc@o answer this question.

An RCT?’ that included 192 high-risk Qents, in which they were ran- RCT
domly assigned to a detection and preventi.og_)program for diabetic foot (week- 1+
ly visits to the podiatrist and hygiene maugienance, protective footwear, every
day care and footwear education) vs. gual care. In the intervention group a
significant reduction of amputations ' observed compared to the group re-
ceiving traditional care (p <0.01), bufshowed no significant differences in the
incidence of ulcers (2.4% in the g@perimental group vs. 3.5% in the control

group)’. N

Prospective studies®’¢:%7, % have shown significant reductions in the in-  Observational
cidence of amputations by @areful inspection of the foot, artery evaluation, studies
exploration by assessmentof the skin colour, temperature, presence of pulses, 2+
determining the ankle—a&i index and evaluation of sensory neuropathy using
monofilament. o~
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11.4.2. Frequency of screening

No evidence has been found to provide data on the appropriateness of o
screening frequency for diabetic foot. The information available is from the \"’\'
consensus of experts from different institutions. Q)C)

Different CPGs agree on the recommendation to perform an annual sygio\ Expert
tematic exploration of the foot and identify the risk factors for the occurreriGe consensus

of ulcers and necrosis in diabetic patients”-#!-57, < 4
X
&
v
Table 7. Risk classification of diabetic foot. Recommended inspectigi'frequency 7>
N
0
Risk O\V Frequency
(Classification) Features ) inspection
Q
.. . N
Low risk Preserved sensitivity, palpable cs},\ Annual
pulses D
Neuropathy, absence of pulseQEnd
Increased risk other risk factors ,-(‘% Every 3-6 months (control visits)
&
Neuropathy or absent pulé?s
High risk together with deformit@ skin Every 1-3 months
changes or previous .uiger
K - . .
Ulcerated foot N Individualized treatment, possible
O referral

Q
~;\\'O
- @ .
11.4.3. Starting time @’soreemng
N

No studies have been foundéprrovide robust evidence on the optimal time to start screening.

S
@

1144. Screenio;é methods

<
An SR analyze&lﬁhe diagnostic performance of several methods:

 Monofilamént (Appendix 9) SR of

The neurological examination of the patient based on the sensitivity to light diagnostic test

pressure %@erformed using the 5.07 (10 g) Semmes-Weinstein monofilament. studies

Ir}&ﬂree prospective studies, the monofilament identified patients at high DS 11
risk oflulceration, with sensitivity of 66-91% and specificity 34-86%, positive
pred;b’tive value of 18-39% and negative predictive value of 94-95%°%.
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¢ Turning fork DSQQ“

It is a simple and inexpensive method for measuring vibration sensa- éb
tion®*, but has problems regarding reliability. According to a diagnostic tests Q
study®®! it is more inaccurate in predicting ulcers than the monofilament, al- S
though it may be an alternative should there be no monofilament available. \"'\Q

Opyer et al.’** analyzed diabetic peripheral neuropathy in 81 patients (11 Q)Q
with ulcers), through the 128 Hz turning fork, to assess its accuracy and repr ‘Q\
ducibility and compare it with the 10 g monofilament. The RR of ulcer was
15.3 for patients whose perception of vibration of the tuning fork was 'e%hal
to or less than 4 seconds. The authors of this study concluded that the&t:rning
fork method is effective and reproducible, provides a quantitative estimation
of the degree of neuropathy in patients with diabetes and can dem Htrate the
presence of neuropathy in cases that are considered normal in the~i0g mono-
filament test. t()Z)\\

N DS II

¢ Biotensiometer S
According to the study results by Mayfield et al.sgl,glge biotensiometer
exceeds the reliability limitations of the turning fork.aé)q'it can regulate the
different vibratory thresholds. A vibration threshold OV@\QSV has 83% of sen-
sitivity, 63% of specificity, a positive probability quo\ﬁknt of 2.2 (95% CI 1.8
to 2.5), and a negative probability quotient of O.K 95% CI 0.14 to 0.48) to
v

predict foot ulcer after 4 years. &

N
Nather et al>® studied the incidence o@nsory peripheral neuropathy DS1I
in patients with diabetes without previous dfabetic foot problems at different
times of the progression of the disease usi& 3 different tests (prick test, 5.07
Semmes-Weinstein 10 g monoﬁlamentés the biotensiometer) to detect the
threshold of perception. )

No significant differences Were\®$md in the ability to detect sensory neu-
ropathy between the prick test ar@' the neurometer, and the results of both
tests were significantly better tﬂé’f those performed with the 5.07 Semmes-
Weinstein 10g monofilament.

Q
o

. N
Summary of ewdeng¥
S

~

RCT Dia.f%tic foot screening decreases the incidence of amputation in patients with
1+ idbetes mellitus’76-577-578

Expert <r-’Different clinical practice guidelines agree to carry out annual systematic

consensug;” |explorations of the foot and identify the risk factors for the occurrence of ulcers
40® and necrosis in patients with diabetes” 41:57,

Sl?zg@f

diagnostic |Diabetic foot screening should include medical history, identification of foot

tést'studies |deformities and an assessment of the loss of sensitivity through monofilament>°,
2
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Recommendations ‘ (\05
)
rod

It is recommended that patients with diabetes mellitus type 1 are i@)lved in
A structured screening, risk stratification, and prevention and treatment @ the foot at

risk programs. P

7

Q9
Wy Diabetic foot screening in people with diabetes mellitus type 1 ssh@id begin after 5

years of progression of the disease as from puberty. 1)

o2
NG4

A module on foot care education should be included in %ﬁonance with the risk
assessment. Q

o]
Diabetic foot screening should include a thorough ansal examination of the feet
to identify risk factors, prediction of ulcers and am ntations; inspection of the foot
and soft tissue; assessment of footwear, musculo@hletal examination, assessment
of peripheral arterial disease symptoms usin evaluation of the foot pulses,
supplemented by the determination of the ankle-arm index, in some cases, and the
loss of sensitivity tests assessed by monofilamént or alternatively by the turning fork.

Three levels of monitoring are recommendf&ﬁepending on the risk factor of patients:

Risk N Inspection
(Classification) F@tures Frequency

Low risk Preserved sensitivity, palpable pulses Annual

~
D Neuropa@y, absence of pulses and other |Every 3-6 months

Increased risk . . ..
risk factors (with control visits)
<

N e{ﬁgpathy or absent pulses together
High risk wivh deformity or skin changes or prior Every 1-3 months
glcers

4
N Individualized
N .
Ulcerated foob treatment, possible
KS) referral

Since diab&s is the most frequent cause of non-traumatic amputation of lower limbs,
Wy it is desiﬁa’ole to standardize the process of education and prevention, diagnosis and
treatn@ of diabetic foot, in a multidisciplinary way, with the aim of reducing the
nugl‘l_)ér of amputations and comorbidity involved.

AP
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11.5. Erectile dysfunction in people with diabetes mel@?ﬁs

type 1 P
S
Erectile dysfunction (ED) is known as the difficulty to achieve and maintain an efettion enough
to be able to have a satisfying sexual relationship, microvascular or neuropathic @‘mplication that
can occur in patients with diabetes 584. b\

The Study of Male Erectile Dysfunction (EDM), carried out in SpainSS&getermined that DE
affects approximately 34-45% of men with diabetes, and 12% of men between 25 and 70 years of
the general population. The risk factors include advanced age, longstanding diabetes, inadequate
glycaemic control, smoking, hypertension, dyslipidemia, androgen d@ciency states and cardio-
vascular disease. o

)
&
11.5.1. Treatment of erectile dysfunction §>

O

* Phosphodiesterase inhibitors e
NS

Phosphodiesterase (PDE,) is an enzyme that hydrol@%s the cyclic guanosine monophosphate
enzyme (GMP ) in the penile cavernous tissue, makédg it guanosine monophosphate. The inhibi-
tion of PDE; increases the GMP_level, which in@es relaxation of the cavernous and vascular
musculature with vasodilatation and consequent:penile erection®®,

N
Sildenafil, vardenafil and tadalafil are ]@}ent, reversible and competitive PDE, inhibitors.
Their mechanism of action is to maintain th¢devels of nitric oxide, “universal vasodilator» previ-
ously induced by the excitation. <

The CPG NICE 20047 does not p{r\@dde evidence to answer this question.

.O
An RS% identified 8 RCT;Qgg?bout sildenafil) on the efficacy of inhibi- ~ SR of RCT

tors of PDE, vs. placebo in pati\Q with diabetes, of which 20% had DM1. 14+

The meta-analysis on th@ffectiveness of PDE;, inhibitors indicated in a
consistent and significant that all three drugs (sildenafil, vardenafil and
tadalafil) were superior tg‘gﬁﬁcebo. Of the total, 976 men were assigned to
receive a PDE; inhibitorjand 741 to the control group. The results showed a
WMD 6.6 (95% CI 5’@0 7.9) for the International Index of Erectile Function
(ITEF) scale at the eg)? of the study in favour of the PDE, inhibitors arm.
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Regarding the safety of the PDE; inhibitors, the adverse event most fre-
quently reported was headache with a total of 141 episodes in the 1,012 pa-
tients in the group of patients treated with PDE, inhibitors, compared with 28
of 755 in the control group [RR 3.66 (95% CI: 2.51 to 5.35)]. The second most
frequent event was flushing, with 103 episodes in 970 patients in the group

o
3
S

0
xo

with PDE 5 inhibitors, [RR 13.21 (95% CI 6.01 to 29.03)]. Symptoms of the Q)Q

upper airway and flu-like syndromes, dyspepsia, myalgia, back pain, and a
normal vision, in descending order of frequency were also reported. The %
for developing any adverse reaction was 4.8 (95% CI 3.74 to 6.16) in the PRE,

N

inhibitors arm, in comparison with the control group. X

In the SR by Nehra ez al*® numerous studies evaluating the efficacy and
safety of PDE 5 in patients with DM1 and DM2 were included. Sildhafil im-
proved the erectile function compared to placebo (p =0.0001) in IzM 1 patients
regardless of the HbA  levels and the degree of progressior@@} the disease.
Baseline HbA _levels did not appear to influence the respo% to tadalafil in
men with DM1 and DM2. Q)

The response was similar to tadalafil in men With.]zg‘l and without DM,
regardless of the levels of HbA , the diabetes therapy@' the previous use of
other PDE 5 inhibitors (sildenafil). Success rates w@ 60% with 10 mg of
tadalafil and 65% with 20 mg (p <0.001) vs. placel%, according to the scores
on the SEP2, and 49% with 10 mg of tadalafil ané)‘%B% with 20 mg (p <0.001)

.

vs. placebo, according to the SEP3 scores. Q\
N
These studies have shown similar efficacy for the three agents (sildenafil,

tadalafil, and vardenafil), with a signiﬁcan@nprovement in the erectile func-

tion of patients with DM. \\.

Another SR** included a total OE\S% studies examining the PDE, inhibi-
tors, intracavernous alprostadil and:’ignile prostheses.

The PDE; inhibitors were.@cted as a first-line treatment for erectile
dysfunction, with an average &@}:iency of 50% and a favourable safety pro-
file. The alprostadil was the @st commonly used drug, but the combination
of papaverine, phentolaming, and alprostadil represented the most effective
medical treatment for patifiits whose erectile dysfunction was unresponsive

to monotherapy. cSZ)

The intracavern@f administration of vasoactive drugs was the second line
of treatment when EDE, inhibitors failed. Papaverine (20-80 mg) and alpros-
tadil were the maipy drugs used for the intracavernous treatment. Alprostadil
represented the niost effective and the only approved monotherapy treatment.

<

o
&
Y
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Papaverine (7.5 to 45 mg) and phentolamine (0.25 to 1.5 mg), and com- §O)
binations of papaverine (8-16 mg), phentolamine (0.2-0.4 mg), and alprostadil éb
(10-20 mg), showed the highest efficacy rates (especially in the mixture of Q
the three) in cases which were difficult to treat. Complications of intracav- S
ernous pharmacotherapy included penile pain (50% of patients, after 11% of ")
injections), prolonged erections (5%), priapism (1%) and fibrosis (5—10%): Q)Q
However, no studies identified the current incidence of complications by fiSs
brosis after intracavernous injections. The dropout rates were 41% to 68%
the desire for a permanent treatment modality, the lack of a suitable partner,
due to the poor response (especially among older people), fear of needles, fear
of complications and loss of spontaneity in sex.

Regarding penile prostheses, these showed excellent results & a func-
tional and safety level in relation to the implantation of penile prgstheses.
N

A placebo-controlled RCT in men with DM1 and Dl\i&?(n = 425)%2 RCT
showed significant improvements in the erectile function.scores of IIEF- 1+
EF and the Sexual Encounter Profile 3 (SEP3), with sati@ctory rates after
12 weeks with a 10 or 20 mg dose of vardenafil, comp@?éd with placebo (p
<0.0001). No association was found between Vardena@and the level of gly-
caemic control (defined as HbA _level). The respons\@ to SEP3 were signifi-
cantly higher for those receiving 10 mg and 20 m{@f vardenafil regardless of

the glycaemic control. o)
$
§
e Apomorphine O
R
The sublingual apomorphine (Uprima r apomorphine hydrochloride is a non-selective ago-

nist of dopamine receptors that acts on t{ig paraventricular nucleus of the hypothalamus. This drug
is marketed in Spain since 2001 witl‘stublingual formulation of 2 and 3 mg.

The CPG NICE 20047 does nﬁprovide evidence to answer this question.

N
oY
An SR> which includedy4 RCTs studied sublingual apomorphine (2-6 SR of RCT
mg) vs. placebo®®!3%39.5% Gyith a total of 1594 men, stated that 45% of men 1++

had normal erections witiy’apomorphine, compared to 29% in the placebo
group [RR 1.4 (95% CI(LZB to 1.7), NNT: 6.6 (95% CI: 5.0 to 9.6)].

Another clinicatArial carried out in 130 patients with diabetes’®, ran- RCT
domly assigned to @reatment with sublingual apomorphine (14.74% patients 1+
with DM1) or p]&ebo (15.25% patients with DM1) analyzed the improved
erections after 4“weeks of treatment. The sexual response rate was 22% for

apomorphine, compared with 17% for placebo, the difference not being rel-
evant (p = %&).

Theé@ RCTs included in this SR demonstrate that apomorphine is less RCT
effectivgihan sildenafil: the percentage of successful attempts was 75% in the 1+

grouﬁ%ith sildenafil vs. 35% in the group with apomorphine (p <0.001)** and
73.1% in the group with sildenafil vs. 62.7% with apomorphine (p <0.0004),
with a 17.5% of the population with diabetes™®.
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Another RCT of crossover design®®’ evaluated the overall effectiveness

of sublingual apomorphine versus sildenafil (23.14% DM). Apomorphine was é&
less effective than sildenafil in the percentage of successful intercourses (40.3 Q
vs. 83.3,p <0.001), in the sexual relationship satisfaction and overall satisfac- S

. . . O
tion. Sildenafil was preferred over apomorphine. y:\.

An open, randomized crossover trial in 131 patients (9.3% DM1)598,{)Q RCT
previously untreated showed greater efficacy of sildenafil versus sublingu 1++
apomorphine (measured according to the IIEF questionnaire), in the percefi-
age of successful attempts (62.7 % vs. 28.3%) and in patient preference{@%
preferred sildenafil). 6\

A randomized crossover RCT> studied 131 patients (7.6% W), ran- RCT
domly divided into two groups: 66 with sildenafil and 64 with sublingual apo- 1++
morphine without masking. A statistically significant difference” was found
between the two interventions. The comparison between the Q&’ore and after
treatments showed differences in favour of sildenafil (p <0.001).

A descriptive study®”, which conducted a survey toc} 1186 primary care ~ Descriptive
physicians, concluded that the majority of patients treateé%vith sublingual apo- Study
morphine (28.5% with DM) considered it ineffective, also that it had many 3
adverse effects. The most reported adverse events wz%e headache and nausea.

N
&
. . N
* Penile Prosthesis $
O
The CPG NICE 20047 does not provide e\{ié;nce to answer this question.
\Q
S

A systematic review included in arf‘evaluation report®' with observation- SR of

al studies indicated that penile prostheses was highly effective, with rates of  observational

80-90% of free persistent complicati@n after 5 years, besides getting adequate
erections for intercourse in 70-90% of patients. The surgical complications
reported were: erosion or abrasigiy of the area, infection, mechanical failure of
the prostheses or the cylinders.oF migration of any of its components. The het-
erogeneity in the variables iricluded in the follow-up and assessment criteria
made it difficult to compage the results between the studies.

602

Another study ied out a retrospective follow-up (1990-2004) of
200 patients with penife prostheses (40% with DM), analyzing three types of
implants: AMS 700CX® (3- component inflatable), AMS Ambicor® (2-com-
ponent inﬂatable)(gnd 600-650 AMS® (semi-rigid prosthesis). Patient satis-
faction and his pd£tner was very high with the three types of prostheses, though
it was less with the AMS 600-650®. Natural erections and higher stiffness
than before the implantation in most cases were achieved. 20% of patients
experienceg serious complications after surgery: 9 (22.5%) had infections, 18
(45%) rrg;éalanical failure and 13 (32.5%) erosions.

S
&
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Another study®” analyzed the survival rate of the AMS 600® prosthesis,
which was significantly higher than that of the inflatable prosthesis AMS 700
CXM®. The overall failure rate of the AMS 600® prosthesis was 16.4%. The
survival failure rate was 22.2% in the inflatable prosthesis and the most com-
mon cause was some mechanical failure of the cylinder. Neurogenic erectile

Obser@lal
stgy 3
R

9O

o

dysfunction is associated with increased failure of the AMS 700 CXM ® pros- Q)Q

thesis. )
N
)
* Psychotherapy \{0
S
The CPG NICE 20047 does not provide evidence to answer this ques@‘l.
v

In an SR**, nine randomized and two quasi-randomized tri ere ana- SR of
lyzed, which included 398 men with ED (141 in the psychother@ group, 109 RCT
in the medication group, 68 with psychotherapy along with\hedication, 20 1+

with vacuum devices and 59 in the control group). The resyifs’of these studies
indicated that group therapy focused on the symptoms sho&ed greater efficacy

in comparison with the control group. S

In addition, group psychotherapy showed a gre '@c') reduction in the “per-
sistence of erectile dysfunction” after the treatmést than the control group
(without treatment) [RR 0.40 (95% CI1 0.17 to 0.9& n=100,NNT 1.61 (95%
CIL: 0.97 to 4.76)]. @0

Group psychotherapy with sildenafil ciﬁg?e, vs. sildenafil alone, reduced
more the “persistence of ED” [RR 0.46 (Qj% CI 0.24 to 0.88), NNT 3.57,
(95% 1C: 2t0 16.7),n="71] and patients&re less likely to drop out from the

treatment [RR 0.29 (95% CI: 0.09, 0.9?@‘.
Q

O
. \I
e Vacuum devices CSD
N

Vacuum devices (VD) essentia@consist of a plastic cylinder connected to a pump, which can be
operated by hand, or battery, one or more tension rings. The penis is inserted into the cylinder
and the activation of the puimip removes the air from inside the cylinder causing the creation of a
vacuum. This causes the Bibod to enter the penis, which immediately widens in a similar way to
a natural erection. Onc@h adequate erection is produced, a tension band is fastened around the
penis to maintain the-étection impeding the outflow of blood. The vacuum inside the cylinder is
then released and th %flinder removed from the penis. It is important that the tension ring be also

removed within 3()81aqinutes.
The CP%?&E 20047 does not provide evidence to answer this question.

<
Effectiveagss
*QQ%

A retrog@ective study of cases among the Spanish population®® described that
63.3%of patients achieved satisfactory erections in over half of attempts with
VDse>
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Later another study®® compared the effectiveness of mono-therapy with

VD vs. sildenafil vs. both treatments in patients with various aetiologies of ED.
It was observed that the mono-therapy and the combination therapy showed
significant differences in terms of erectile function compared to the pre-treat-
ment. In all the other aspects analyzed (relationship satisfaction, orgasmic

Obserg@%%al
é y
+

S

0
xo

function, sexual desire and overall satisfaction) only the combined treatment Q)Q

was statistically significant compared with the pre-treatment. Q

Another study®” included a sequence of interventions - sildenafil citr?f&o;
vacuum devices (VD); intracavernosal injection (ICI) of alprostadil, sildeffafil
citrate together with ICI of alprostadil; ICI of alprostadil together with~VDs
and penile prosthesis in patients with DM2 where the previous interverntion had
failed. The patients had a 2-year follow-up and the effectiveness was Rieasured
by the IIEF scale. The results showed that of 284 patients, 81 (2&%) had a
positive response to sildenafil, 7 (2.5%), to DVC, 113 (39.8‘@ to ICI with
alprostadil, 24 (8.5 %) to the combination of sildenafil with @ of alprostadil
(0.7%), 2 to ICI together with VD, and 15 (5.3%) required@)enile prosthesis
implant. Fourteen patients (4.9%) had a negative responsezo all treatments. In
conclusion, the progressive treatment program for ED s%’hs very effective for
patients with diabetes. >

S

N
Adverse Effects . c()b
S
N

N
A study®® analyzed the side effects in 33 patge‘?lts of which 27 had pain, 7 had
penile ecchymosis, 5 had block in ejaculation and 5 had complaints with the
rings. The only variables that were asso@dted with lower use after 12 months
were the lack of effectiveness of the devi¢e and the rejection of it by the couple
(p <0.05). The presence of pain was &ociated with a higher rate of early dis-
continuation in the medium term (@0 05), but not to late dropout (p> 0.05).

-0
A descriptive study®® thatsicluded 36 patients with ED who used VD
stated that of the 36 patients studlied, 3 (10%) had pain, 2 (5.5%), haematoma,
1 (2.7%), numbness; and 1 % %), maceration.
$
@

S)
Preferences of paotj,{e'nts

9
A study®® assesse@\he preference of 36 patients with ED who had had suc-
cessful results with the vacuum devices and sildenafil. Of all the patients,
12 (33.3%) cliGse to continue using a VD and 24 (66.6%) preferred sildenafil.
Those patients who preferred the vacuum device justified their choice by the
adverse sid® effects of sildenafil. Those patients who chose sildenafil justified
their pre%cgence for its greater efficiency, convenience and ease of use.

S
&
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e Intracavernosal therapy: intracavernosal alprostadil . \(\05

o
Alprostadil is the natural form of prostaglandin E1 (PGE1). It has a wide variety of pha@aeologi—
cal actions, including vasodilation and platelet aggregation inhibition. Erection occu®$ normally
between 5 and 15 minutes after the intracavernous injection. Its duration depem&s on the dose

administered. c,;'\'

The CPG NICE 20047 does not provide evidence to answer this questics&b{)
Alprostadil vs. placebo ) @0"
An RCT®® compared the alprostadil injection with placebo in 296 @ be- RCT
tween 21 and 74 years old. It compared injections of 2.5, 5, 10 20 mg 1+

of alprostadil vs. placebo. None of the men responded to placeboggnd all the
doses of alprostadil increased the proportion of individuals with @1 erection”
under clinical evaluation (p <0.01) and achieved at least a 70%-&fection for 10
minutes or more (p < 0.001). It was also found that a highekpé?portion of men
responded to higher doses, thus suggesting a dose-response-relationship.

The study published by Colli et al.'° compared al@(s)tadil with placebo. RCT
Its results indicated a complete lack of response in the lacebo group while the 1+
groups treated with different doses of alprostadil hgg\a full erection in 38.6%
at doses of 5 mg and 55.5% at doses of 10 mg. "%{e latter considered the re-

sponse good or excellent. O
§
Intracavernosal alprostadil vs. silderzgcf/)/
N
The study by Wang et al.*"! evaluated thc\'results of the treatment in 54 rand- RCT
omized patients with ED to receive tredtment with oral sildenafil or intracav- 1+

ernosal injection of PGE1 for 4-9 men hs (mean 6 months). The efficacy rates
in the two groups were 80% for si‘k’enaﬁl and 83.3% for PGE1, a difference
that was not statistically signiﬁéé‘ft. Two of the six patients who did not re-
spond to sildenafil had enougl~erections when receiving the intracavernosal
injection of PGE1. None of tHel4 patients who did not respond to the intracav-
ernosal injection of PGELQ%hieved an erection enough for intercourse when
they received sildenafil. The authors concluded that both oral sildenafil and
the intracavernosal inj&éﬁlon of PGEI are effective for patients with different
aetiologies of ED. (,}

A descriptivestudy in 31 patients with DM2°'2, found that 76.5% of the =~ Descriptive

injections with @prostadil in trained patients were satisfactory to perform Study
sexual intercqurse, and 72.5% were satisfactory for the couples. Penile pain 3
appeared in ¢1.3% of patients as adverse effect.
4
%)
&
QO
<
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patients with diabetes, 31 of them with DM1. The response rates of total erec-

Heaton et al 5" evaluated the intracavernosal alprostadil therapy in 277 De;ﬁ%&:
y
tion were similar in DM1 (705/821, 86%) and DM?2 (4869/5931, 82%). §

Dominguez et al.®'* evaluated 500 patients treated with intracavernosal —_Descriptive
alprostadil injection, and obtained a complete response in 405 cases (81%); *~ Study

incomplete in 70 (14%) negative in 25 (5%). Adverse effects were detected ing) 3
50 patients (10%). Y
%)
<
. X
Summary of evidence D
A

As for the treatment of erectile dysfunction ingpatients with diabetes, the
intervention that has better results in terms of e(@ctiveness, safety and patient
RCT preference the treatment with phosphodie%gi’ase inhibitors, especially if

1+ associated with group psychotherapy, follm@d by intracavernosal alprostadil
and mechanical devices such as prosthesisc%d vacuum devices®!: 602. 603.604. 605,
607, 608, 609, 610,611,612,613,614 Q)
>
Recommendations Q¢
N
O
A The treatment with phosphodie@rase inhibitors is recommended as first choice
for the treatment of erectile @unction in people with type 1 diabetes.
R
A In case of contraindicqﬁ& or poor tolerance, intracavernosal alprostadil is
proposed as an alternatiye.
- —
B As a third option ch\atment, mechanical methods can be considered, such as
vacuum devices~\a@d inflatable prosthesis (in this order).
0
Ny
A In case all %&ious methods fail, sublingual apomorphine treatment can be
conmdere;d\Q
&
-$
%)
(§0
S
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11.6. Painful diabetic neuropathy ;§°5
@

The International Association for the Study of Pain defines neuropathic pain as péﬁ triggered
or caused by a primary lesion or dysfunction of the nervous system (central or@eripheral)ﬁ‘S.
Diabetic peripheral neuropathy is a symmetric sensorimotor neuropathy predomiﬁ‘c{ntly affecting
the lower limbs (foot and ankle) and, less frequently, to the top. The patient comgpitains of continu-
ous pain, burning, which can be accompanied by paroxysmal crises of lancin \g or electric pain;
this pain may be spontaneous or secondary to small stimuli. In this case, evesyday environmental
stimuli such as the touch of clothing, a light breeze and temperature variafions can cause pain.

N
Appendix 10 shows the dosage and the most common side effecg\of the medications typi-
cally used for neuropathic pain °'6. <

v
11.6.1. Treatment of painful diabetic neuro&@%y
@

XS
The CPG NICE 20047 does not provide evidence to answer tHS question.

O

An SR®7 evaluated the efficacy of antidepressantg,@ticonvulsants, opi- SR of RCT
oid antagonists of N-methyl-D-aspartic acid and caps@in tramadol vs. pla- 1++
cebo in pain relief. The main result was expressed as{lmoderate pain relief or
relief by 50%”.

N
Tricyclic antidepressants (amitriptyline, .(@pramine, imipramine) or
classical anticonvulsants (carbamazepine, a@\otrigine, valproate sodium)
showed greater efficacy against placebo than)serotonine reuptake inhibitors
antidepressants (SSRIs, citalopram or dulé®etine) and that new anticonvul-
sants (oxcarbazepine, gabapentin, pregabﬁn). The duration of the studies was
less than six months, so it was not possi@ to draw conclusions about the long-

term effectiveness. OQ
N
An SR on drugs for the trea@ient of diabetic neuropathic pain®® pub- SR of RCT
lished 5 trials published up to 2@4, comparing tricyclic antidepressants vs. 1++

gabapentin, carbamazepine 0§SRIS antidepressants. No differences were
found regarding a reduction i® the intensity of pain, nor in the percentage of
patients who discontinued(@e treatment due to adverse effects, except for a
study comparing paroxe e vs. imipramine, which found more discontinua-
tion in the treatment wifh imipramine. These studies included a small number
of patients and a dura’g%n of between 2 and 6 weeks, which limits the validity
of their results. (7%)

&
Several system ﬁ’;tb reviews have evaluated the efficacy of gabapentin, car- SR of RCT
bamazepine pioids for neuropathic pain®'? 620-621-622 "in various indica- 1++

tions, which dncluded the treatment of diabetic neuropathy. In the SR on opi-
0ids®??, the-ftermediate term studies (from 8 days to 8 weeks) showed that
oxycodor®, morphine, methadone and levorphanol were effective in reducing
neuroppgﬂic pain.
<
AN
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A trial carried out in India®*? compared amitriptyline vs. lamotrigine in R(;@“
a crossover study which lasted two weeks. No differences were found in effi- é&
cacy. The adverse effects were more common with amitriptyline (drowsiness, §

anticholinergic effects) while lamotrigine resulted in increases in serum creati-
nine that led to the discontinuation of the treatment in 4 patients with diabetes.

An RCT®* compared the intervention with duloxetine 60 mg vs. the usual
treatment (mainly gabapentin, amitriptyline and venlafaxine) for neuropath 1+
pain in DM1 (9.3%) and DM2 (90.7%), for 52 weeks, after a double-blind p&-
riod of 13 weeks. No differences were found in efficacy or quality of lj&@nd

a good tolerance to duloxetine was observed. b\
An RCT®” compared the combination of morphine with gaba@gntin vs. RCT
the treatment with gabapentin or morphine alone. Pain relief waszsignificant 1+

with the association of these drugs, although adverse effects (coiét\lpation, se-
dation and dry mouth) were more common with the drug combitation.

N

An SR with meta-analysis®?*® analyzed 18 studies an@%mpared the ef- SR of RCT
ficacy of gabapentin vs. tricyclic antidepressants to treat giabetic neuropathy 1++
and postherpetic neuralgia. N

In the direct comparative studies no significant d{ﬁerenees were observed
regarding pain control between gabapentin and tricglic antidepressants in pa-
tients with diabetic neuropathy [RR 0.98 (95% @10.69 to 1.38)]. Likewise,
for both medical conditions, the abandonment &f the therapy due to adverse
events did not differ between patients treatedSwith gabapentin and tricyclic
antidepressants [RR 0.27 (95% CI: 0.03 to % 4)]. In the studies with placebo
(indirect comparisons), both gabapentin &1@‘ tricyclic antidepressants were su-
perior to placebo in pain control [RR 2.19&‘7'95% CI1.78t02.67) and [RR 5,27
(95% CI 3.05 to 9.11)]. As regards a gse effects, gabapentin alone was sig-
nificantly associated with an increa$ risk of discontinuation of the therapy
due to the presence of adverse effg)@?é.

An SR with meta—analys@ carried out an indirect analysis to assess SR of RCT
the effectiveness of duloxeti Opregabalin, gabapentin and amitriptyline, and 1++
their tolerance, using placebp as a common comparator. To this end, a total
of 11 double-blind RCTskere selected with a placebo control group, with a
parallel or crossover des¥gn, which lasted between 5 and 13 weeks, and pain
reduction criterion oﬁ.éﬁ%. Of the 11 studies, 3 included duloxetine; 6 stud-
ies, pregabalin, and f’%tudies, gabapentin. The results indicated that all three
drugs were more e¢ifective than placebo for the treatment of pain. Duloxetine
was more effectie than placebo (p <0.001), but caused a greater dropout due
to the occurrense f side effects [NNT/NNH 11 (95% CI: 7-23), P <0.001] for
duloxetine]. Pregabalin was also more effective than placebo and also showed
higher per%ﬂtage of dropout by the presence of adverse effects [NNT/NNH
19 (95%~CX 10-48), P <0.001]. Gabapentin was also more effective than pla-
cebo (p20.001).

<
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The authors concluded that duloxetine is a suitable option for the treat- \\90)
ment of painful diabetic neuropathy, comparable to antiepileptic drugs such as éb
gabapentin and pregabalin. Q

S

Another SR®® investigated the efficacy of duloxetine for painful diabetic O SR of
neuropathy and fibromyalgia compared with other antidepressants. The review Cy}' RCT
included six studies (three of them in patients with painful diabetic neuropa- @ 1+
thy), with a total of 2,216 patients (over 1,000 with painful diabetic neurop
thy), 706 treated with placebo and 1,510 with duloxetine at doses of 20, 60
120 mg/day. 41% of patients treated with duloxetine achieved a pain refic-
tion of 50%, versus 24% in the placebo group [NNT 5.9 (95% CI: 4. T 7.7)
to achieve a 50% reduction of pain]. No significant differences were-shown
between the treatment with doses of 60 mg or 120 mg, or betwee@patients
with DM or fibromyalgia. The dropout rates for treatment failure~were 9% in
placebo patients and 4% in patients with duloxetine. Dropout @e to the oc-
currence of side effects was higher in the group treated wit @ﬂoxetine than
among the patients treated with placebo (15% and 8%, resp{&vely). The most
common side effects (data from 3 trials) were nausea, drov®iness, constipation

and loss of appetite. S
O
An SR®” with meta-analysis assessed the efﬁc@ of an adhesive dress- SR of RCT
ing with lidocaine at 5% for pain management of diabetic neuropathy, com- 1++

pared with other treatments or placebo. This S o cluded an RCT that met
the planned goals. The dressing showed significantly better results in terms
of quality of life (measured by EQ5D) thanprégabalin. There was no differ-
ence between the group treated with the dr@iﬁ_}ng vs. other drugs (amitriptyline,
capsaicin, gabapentin and pregabalin) in@eving pain, or patient satisfaction
with the treatment. All treatments Wergrated more effective regarding pain

relief than placebo. o
An RCT*? analyzed the effec{tq%?godium valproate (A) and glyceril trinitrate RCT
(GTN) in spray (B) alone or in cor ination (C) for the treatment of neuropathic 1+

pain. The results showed a signif@ant pain reduction after 3 months (p <0.001/p
<0.05) in the treatment groupsA;, B and C vs. placebo. Pain reduction was lower
in the groups with a single dmg than with the combination of both (p <0.05).

Another RCT®! con@?red the efficacy, safety and tolerability of long-acting RCT
oxycodone (12 hours) ineombination with gabapentin in comparison with placebo 1+
plus gabapentin in diabgtic patients with moderate to severe neuropathic pain.

The results qgﬁle study indicate that those patients treated with oxyco-
done in combinagon with gabapentin experienced a clinical reduction of pain
of over 30% QB— 0.007) compared with the pretreatment (74% vs. 47%, p =
0.003). On the other hand, the treatment with oxycodone appears to reduce
the need forfadditional analgesia (p = 0.029) and improves disrupted sleep (p
= 0.05), @lbhough there are no differences in the quality of sleep (P = 0.209).
With respect to the presence of side effects, there were differences between
both §foups (88% vs. 71%), being the most cited side effects constipation,
fatigue, drowsiness, nausea, and dizziness. The reasons for leaving the clinical
trial differed between the groups, being the main reason the presence of side
effects (64%) for the experimental group versus the placebo group who did
mostly for lack of therapeutic effect (54%, 3 times higher than in the experi-
mental group).
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An RCT*%* evaluated the efficacy of venlafaxine in the symptomatic treat-
ment of painful neuropathy in patients with type 2 diabetes (n = 60). Analyzing
the evolution of basal pain until the end of the study (8 weeks), significant
differences were observed from the second week through the questionnaire
and the McGill Melzack numerical scale (p = 0.01). Given these results, the
authors considered that the response to the treatment was good in 56% of cases
(vs. 6.6% in the control group) and moderate in 36% (vs. 16.6% in the controly
group). 10% of patients in the treatment group and 76.6% in the control grO(%b
did not respond to the treatment. The prospective evaluation showed thatthe
decreasing intensity of pain was significantly lower in the group treate@vith
venlafaxine HC1 during the weeks 4 and 8 (p = 0.01) than in control gpup.

v

Q
&
O

N

Summary of evidence

(amitriptyline, desipramine, imipramige) and classical anticonvulsants
SR of RCT |(carbamazepine, lamotrigine, valpr
1++ the treatment of painful diabeticoynieuropathy than serotonin reuptake

In the short term (treatments shorter than @\r)nonths) classical antidepressants
sodium) are more effective in

inhibitors antidepressants (citalopQﬁl, duloxetine) and new anticonvulsants
(oxcarbazepine, gabapentin, pregahalin)®'’.

SR of RCT |Opiates drugs (such as oxy @ne, morphine, methadone, levorphanol) are
1++ more effective than placebo (n)treating painful diabetic neuropathy?®!® 620621622
RCT No significant difference@re demonstrated in the treatment of painful diabetic
1+ neuropathy with lamotrgine vs. amitriptyline®®.

RCT The treatment of diabietic neuropathy with duloxetine (60 mg) vs. gabapentin,
1+ amitriptyline or Veggfaxine, showed no differences in pain relief®*.

RCT The combined@\mment with gabapentin morphine is more effective than the
1+ treatment Wit@ne of the two drugs separately, but has more adverse effects®®.

SR of RCT No direcu@éumparative studies have shown significant differences in terms of
L4+ pain conizol between gabapentin and tricyclic antidepressants in patients with

diabejt;léﬁeuropathy [RR 0.98 (95% CI 0.69 to 1.38)]6%.
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AL

Indirect comparisons versus placebo indicate that duloxetine (60 m@ua)nd

SR 10 iliCT 120 mg) is an option for the treatment of painful neuropathy com le to
gabapentin or pregabalin®’-6%, Q
RCT Sodium valproate and nitro-glycerine sprays are effective in the 8\31)nagement
1+ of pain, either alone or in combination versus placebo, the com@(’lation being
more effective than both%. . Q)Q
RCT The oxycodone in combination with gabapentin is effective \educing pain as
14 much as 33% compared to gabapentin alone and reduces théneed for additional
analgesia®'. "{0
N
RCT Venlafaxine is effective in pain reduction up to 53‘7§igniﬁcantly better than
1+ placebo®?, o
(%)
Regarding the occurrence of adverse effects: Q}\Q

e Overall duloxetine is well tolerated (especially the dose of 60 mg) being
the most common side effects: nasga, sleepiness, constipation, lack of
appetite, headache and dizziness®%/%.

e Gabapentin has a significant dré}out rate due to its lack of efficacy®”’.

Recommendations

e Duloxetine has fewer adver)ge\(gffects than gabapentin®?’.
~N

>
&

N
~

.

As first line of treatment f%\l{lﬂd cases, analgesics such as acetaminophen or
ibuprofen or paracetamok@" aspirin, as well as treatments of local use such as
the arch, to isolate the fgot are recommended.

When these measureqf\élil, the use of tricyclic drugs (low to medium dose) is
recommended, tak«:@ust before the time of day when the symptoms are more
annoying. The diabgtic patient must be informed about the type of trial, as it is
not always sucgﬁ.\sful.

When the res@nse to treatment is insufficient, drugs may be associated with
different meghanisms of action, such as antiepileptics (gabapentin or pregabalin),
opioids ( as morphine, oxycodone, or tramadol) or duloxetine, monitoring
the respg@’se and the adverse effects.

250 SNS CLINICAL PRACTICE GUIDELINES



12. Organizing the medical consultatigg}ﬁ'

S

S

St

12.1.Transition of patients with diabetes mellitg@otype 1
from the paediatric services to the adult sétvices

o
N
The transition of adolescents with DM1 from paediatric to adult care is.&
generate a decline in self-care and affect glycaemic control. ‘§
%

No study has been found that examines the effectiveness of a s@ctured inter-
vention during the transition from paediatric services to adg ervices com-
pared to the usual practice in people with DMI. Q)

The NICE Guide 2004’ summarized the informatipegérovided by studies
that analyzed through surveys and which reflected the @ceptions of patients,
their satisfaction with the care received, their opinioélbn the best age for the
transition or the optimum time between the last pae@atric visit and the first on
to adult Careé33, 634,635, 636, 637,638, 639. (E

$

N

Patient satisfaction O
-2
S

The study by Kipps et al.®*® measured fise satisfaction of some patients from
Oxford (UK) that had recently been transferred was measured. 53% of patients
considered important to know the efdocrinologist before the transition, com-
pared to 46% who did not consid%f)ljt relevant.

9
N
Age of transition Q,Q

5
In the study by Salmi et&w, the transition was performed at a mean age (SD)
of 17.5 (0.5) years (range 16.5 to 18.8 years). The decision on the age at which

the transition was tgbe made was taken by the doctor according to the level of
maturity of each pafient.

In the stydy*by Pacaud et al.®*° the mean age of transition was 18.5 years,
being the age proposed by patients less than this.

Q)(Z)

In aiother study, in which a telephone survey was carried out in 101 pa-
tients*the optimal age for transfer was 18 years according to 58.4% of the
part'\ 1pants.
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Effects on glycaemic control

Another study®? involving 191 young people, analyzed the effect of an inter-
vention based on a system of recall appointments (a coordinator contacted the

o
%S
N
>

Obsqvbational

%tudy

young patients through telephone calls, messages to mobile phones or email _*~ 2+
reminders) with telephone support outside the usual hours of consultatlonz Q)Q
during the transition of adolescents to adult hospital care. Comparing the datb
with previous data obtained from other adolescents with diabetes, admissi
due to diabetic ketoacidosis decreased 33% (p = 0.05), as well as the leng@ of
hospital stay for this cause in 3.6 days for 3.5 years (p = 0.02). X

In the study by Busse et al.*' made by a telephone questionnai@bto 101  Descriptive
patients [58 women, mean age (SD) 22.1 years (2.4)] after the @ansition, study
showed that after this phase, the attendance to medical consultatigi decreased 3
[mean (SD) 8.5 years (2.3) vs. 6.7 years (3.2)]. However, the e@} HbA level
did not change significantly before and after the transition [mean (SD) 8.5%
(1.5) vs.84% (1.7),P=0.441]. O

A retrospective study in 62 young patients with DMQ@‘O which compared  Descriptive
the transition with structured and unstructured prograné\i\dentiﬁed higher lev- study
els of HbA , in the group that followed a structured @nsition program at the 3

first visit in the adults service care (p < 0.01) and\ ter a one-year follow-up
o

(p <0.05).

&
§
_ O
Summary of evidence X%
S
o For people with diabe@ mellitus type 1 it is important to know the adult
Descriptive . . . L . 640
stud endocrinologist befofe" the transition from paediatric endocrinology care®:
3 y 638 as well as the<presence of the paediatrician at the first visit with the
endocrinologist®*%;
Descriptive :)6
study The transitior()s usually performed at around the age of 186364,
) &
Descriptive |Althoug \during the transition, there can be lifestyle changes regarding
study attendafide to checkups®?, this does not appear to significantly impact on
3 glycaeric control®'.
(D{O
Recommendﬁlons
(Z)Q To set up at least one consultation visit involving both the paediatrician who
@ |has been responsible for the treatment during childhood and the endocrinology
C};Q specialist who will attend the patient with diabetes mellitus type 1 in the future
o is recommended, so that they agree and fix the treatment together with the
\,;Q adolescent.

252
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12.2. Initial study of the newly diagnosed patients with &
G

diabetes mellitus type 1 >

S
After the diagnosis of DM, a full assessment of the patient is to be carried out to delect the exist-
ence of possible complications and to set out the management plan, which Wi@nclude aspects
such as diabetes education, dietary advice and exercise and pharmacologic$%atment patterns.
It is important to determine the elements that could enhance the effectivenes$)df this initial study.

No trials comparing the efficacy and safety between the different opgions of initial study for
people newly diagnosed with DM1 have been found. AN

N
Thus the recommendations have been developed by consensu%(ﬁ the GEG, from previous
guidelines proposed in July,” !,

Q
N
Recommendations . tg)
S
In the newly diagnosed DM 1 patients, the following assessmients are recommended:
* Do Uc, social, cultural-recreational as-
J pec}é)level of education.
. Eﬁ?otional situation.
o ,(ﬁssessment of family and social support.
O
L
Vv Medical history cj} Prior diabetic history.
~ .
J «[" ¢ Vascular risk factors.
QO e Smoking.
O
Wy ;’§ e Family history of diabetes and artery or auto-
~\§) immune disease.
N
v General explorﬁion Height, weight, BMI, TA.
% g g
A od HbA, .
5
B {0 Full examination of the retina with mydriasis.
B Q){D Albumin excretion (timed microalbuminuria or
(0% albumin/creatinine ratio).
Wy é)l?urther tests Lipid profile once the glycaemic profile is
o stabilized.
({53
B~ Anti TPO, FT4 and TSH antibodies.
N
B Transglutaminase and IgA antibodies to assess
celiac disease.
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e
Regular measuring of the C peptide or g@\?ﬁc
autoantibodies or to confirm the diagnosis-G0 DM1
is not advised, but its use should be conxéebred to
determine the aetiology of DM in doubt@{l}cases

Discarding autoimmune thyroid dise s¢ and celiac
B disease in the early onset of diabeteszmellitus type 1
in children and adolescents is disc?@ d.

In cases in which mild sustained*hyperglycaemia is
identified in a young person\wlthout obesity and/
or mild diabetes history 1ntt)Wo generations, in the
absence of anti-pancreaticCautoimmunity and HLA
not compatible with DMé,, ODY 2 diabetes should

D Genetic study

be ruled out. <L
>
D If hyperglycaemia‘i@more severe and progressive,
MODY 3 diabet ould be ruled out.
If genetic testu{g 1s negative for MODY 2 and MODY
D 3 diabetes, b'.en the rest of MODY varieties should
be ruled gt.too.
Update information should be provided to the adults,
B childrefvand adolescents with diabetes mellitus type
(Adults)/ |Educational and support |1 tﬁwr with their families at the time of diagnosis,
A materials and-periodically thereafter, on the existence of
(Children) ] goetic support groups, both locally and nationally
“tand how to contact them. (Appendix 11.2)
O
<

\

12.3. Follow-up and&’ontrol consultations:
tests and fre%&ncy

There is evidence that goaﬁ.‘control of diabetes is key to reduce and delay the complications as-
sociated with DM1. Thefore, it is necessary to perform periodic reviews to determine whether
the glycaemic control\ jectives for each patient are being achieved or not, to set out the relevant
modifications. leew(fée an integrated diabetes management goes through a regular assessment
of possible chang%& n various risk factors and the earliest possible detection of complications
associated with &? disease.

2

Summar¥b<bf evidence

No studm@%ave been found to analyze the features that must be included in the follow-up study
of pati with DM1. So the recommendations are based on the proposals of previous guidelines
and ti¥e-consensus of the GEG.

AN
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The American Diabetes Association®® raised the need for an integrated assessmep{@f the
person with diabetes and their evolution, including the assessment of his/her psycholq@al and
social situation. le;

The European Guide to the International Diabetes Federation®? recommends ‘sizntegration
of these activities into one annual visit, which should include the assessment of me bolic control
(HbA ), examination of the injection sites, assessment of educational aspeqt%%nd the patient’s
skills, assessment of the cardiovascular risk factors and their adjustment to th@s jectives and the
evaluation of possible complications. ®°

-
X

e}

Q
It is recommended to design an individualized care plz&l:,avhich should be reviewed
annually to adjust to the desires, personal circumgances and medical findings
of each patient. The specific details of this indivi®a1 plan must be registered in

Recommendations

writing and include aspects related to: §>
e Diabetes education, including dietar\@g‘gvice.
e Insulin. \\SJ
Wy e Self-assessment and managemenédf blood glucose (insulin dose modifica-
tion, mild and severe hypoglyéaémia and awareness of it and hyperglycae-
mia ketosis). (E

* Assessment and managen@’f of late complications, including foot exam.
* Assessment and manag@}ent of arterial risk factors.

*  Psychosocial problemgand dental disease.

e Frequency of com@&ication with the professional team.

e  Further consultatfi\&ﬂ planned, including the next annual review.

S
O
S
&
N ;
Strength of. Peri@ic reviews Children and young Adults
recommendation Q people

From 3 to 4 times a year or more regularly if
there is a concern about poor glycaemic control.

S
9 1c

2
&
c oY |Imspection of In each visit.
N injection sites
)
&
Q
~Q Measurement of In each visit in a The same with the
qgo % height, weight and . exception of size in
< . private room.
X calculation of BMI adults.
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Assessment of arterial risk factors

N
O
Strength of Children, adolescents Ad lej
recommendation and young people @
o
<
X
v Blood pressure Annually. In eaqlé‘fsit.
O
~NJ
. )
Wy Cor:il})lete lipid Annilglly after the ually
profile age 12. :.,\\g
Abdominal QO
v \bdomina - " | Annually
circumference Q
N
v Smoking Annually fro RS Annually
adolescencc}_.g
o)
N
. . Q)
Wy F aml.ly h1§tory of e x Annually
arterial disease c"}
&
D Eye exam ?gs}%z tgiggeral )\2;1;:1 acuity every 2-3
N
D Dental exam OfAs the general population.
-9
N
(\% Annual measuring of the albumin/creatinine
O ratio in a sample first thing in the morning
v NephroPgh y 5 years after the evolution of the disease is
< recommended
m .
'\\O Arterial risk tables, equations or calculation
L rograms are not recommended because arterial
N) prog
Q risk calculation programs may underestimate
B Ap\f.'gl)‘ial risk the risk in adults with diabetes mellitus type 1.
OQ) Individual assessment is recommended
L depending on the presence or absence of risk
9 factors.
(§'J If there is no retinopathy or it is mild, it is
g) recommended to carry out screening every 2-3
B © Retinopathy years after puberty or after 5 years of evolution.
Q)Q If there is retinopathy, it is recommended to
0® assess the evolution once a year.
9D Rating autoimmune
@ J thyroid disease and Eyery two years for the first 10 years of the
X celiac disease disease progression and then every five years.

256

SNS CLINICAL PRACTICE GUIDELINES




13. Dissemination and Implementatiorgo"

N
S

N
(@)

13.1. Dissemination and implementation strategy

Clinical practice guidelines are useful to improve the quality of care and oufcomes for the patient.
The big challenge now is to get the professional to adhere to the recomnigndations of these guide-
lines. This calls for an implementation strategy aimed at overcomln@ne existing barriers in the
environment in which it will be applied. [0}

The plan to implement the DM1 guide includes the followuggfnterventlons

1.
2.

Presentation of the guide by the health authorities to@é media.

Presentation of the guide to the Directorate and dlrectorate of the Primary Health
Care and Specialized Care Units of the different, Health Services.

Institutional presentation of the guide in cogyb%ration with the Quality Agency of the
Ministry of Health, Social Policy and qu{ ty, to the different scientific and profes-
sional societies involved.

All presentations will highlight the edg@monal material made for the patient in order
to facilitate its distribution among @the health professionals as well as among the
patients with this health problem. ()

Effective and addressed dlstrlﬁ%n to the professional groups involved (physicians
specialized in Endocrinology and Nutrition, paediatric endocrinologists, diabetes nurse
educators, nutritionists) to fa&ilitate its distribution.

Dissemination of the guide in electronic format in the websites of the Ministry of
Health, Social Policy a@Equahty, GuiaSalud, Osteba and the companies involved in
the project. *Q

Publishing of the guigie in scientific magazines.

Setting up of crisqgfa for good attention in contract programs and clinical management
contracts, foll%/mg the provisions of the guide.

10. Evaluatlon e effectiveness of implantation, establishing systems to support the clin-

ical dec1sz,o , integrating the guide and the selected indicators in the computer program
used in (%pecmhzed Care.

4
Q)%

o
&
Y
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13.2. Implications for clinical practice ;§°5
3
S

Target figures of glycosylated haemoglobin O

A strict metabolic control objective requires people with diabetes to involve \hly and have a
high level of knowledge about their disease and for the health staff to make a@,sxtra effort in dia-
betes education and patient support. Therefore, the consultation time devo%a to education, both
initially and during the progression of the treatment should be programm@.

Proteins in patients with nephropathy S

Formulating diets for people with type 1 diabetes and renal failups-on dialysis poses difficulties,
since these patients should limit their intake of carbohydrates a@bproteins, together with the vol-
ume of fluid and ions (potassium). Therefore, this task require@the support of nutrition experts.

O

&

N3
Although the technology for continuous glucose morr'&&ring is evolving towards greater simpli-
fication of the systems and to a reduction of costs,@%re are difficulties for its use in the clinical
practice because of possible limitations in its avaitability, the difficulties that new technologies
can pose to patients, and the increase in the costsinvolved.

N
O
Hospital management vs. outpatigint management, at the time of diagnosis

of diabetes mellitus type 1 \*\Q

The outpatient management of newl @1agnosed patients with diabetes mellitus type 1 can be
influenced by the organization of heaithcare services and the distance between the patient’s home
and place of consultation, sometira@ making hospitalization more appropriate.

N
N
Insulin preparations Q

Continuous Glucose Monitoring Systems

The use of insulin analoglg(sz) is widespread due to the preferences of patients and also partly due
to the action policies of the pharmaceutical industry, which have been limiting the presentations
available on human ip%ﬁ’ln.

N

)
9

Rotation of i St tion sites

The rotation %ection sites depends primarily on the patient’s preferences. However, the train-
ing team tea@er should stress the desirability of rotation to avoid lipodystrophy.
4

~Q®

Z
<7
Y
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Islet transplantation vs. pancreas transplantation .{\05
<

Pancreas transplantation should be performed, when indicated, in centres with a sulgllal team
expert in transplants in general and pancreas in particular. \§2

It is desirable that the monitoring of metabolic control is performed by a person specifically
trained and knowledgeable in the management of immunosuppressive therap@taking into ac-
count its influence on metabolic control. O

)

The performance of islet transplantation poses difficulties in relation to.the limitations on the
number of donors, the technological limitations and the need for more thap,a pancreas for obtain-
N

ing a suitable or sufficient number of islets. S

e}

N
Start time and frequency of screening for diabetic r&ﬁnopathy

opathy at the baseline examination is a benefit for the patieniy(reducing the number of trips to
consultation, medical visits and loss of hours or work) withoui an increased risk of non-detection
of retinopathy and also a benefit for the health services, asit reduces the burden of care and the
consequent release of medical and administrative time that'can be spent on other tasks.

The completion of the retinopathy screening with intervals otgﬁ years in the absence of retin-

o
@
Criteria for referring the patient with diaﬁétic nephropathy to a
nephrologist §

In some areas of the country, assistance to sp@ized care nephrology units will require patients
to travel to health centres outside their treatrfient area.
-9

$
Screening for diabetic foot c")\
In Spain, the applicability of the repéﬁmended interventions for diabetic foot screening may be
limited. While the activities of scregning and risk stratification are considered feasible, there are
no uniform and structured benefkt@to derive and treat the foot at risk, with variations between the
different autonomous commur@s.

Although the recomme d2d measures are feasible and easy to implement, they require train-
ing and especially consultgtion time, making them difficult to implement, given the lack of time
to attend patients in an ogtpatient consultation.

O
S
(%)
Transition of pgbients from paediatric services to adult services

It is possible tha Q@e paediatrician and the adult endocrinology specialist do not see patients in the
same centre, \Z)Sl would hamper the implementation of the minimum recommendations laid out
in this CPG @r the transfer of patients from paediatric services to adult health services.

Q
Q
~Q

Z
<7
Y
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13.3. Proposed indicators

Treatment and monitoring

Degree of good control with glycosylated haemoglobin

Formula:

ID = a x 100/b, where: R
N
a. Number of people with DM1 with a glycated haemoglobin rate @low 7%.
b. Total number of people diagnosed with DM1. nfb

Definition/clarifications:

N
o
e All patients who, at the time of performing the cross-se for the extraction of data, have in
their last analytical determination a glycosylated haemoglobin rate <7 %, will be considered

in the numerator. The remaining patients, above that@rhount or fail to show such determina-
tion in the last year, will be considered as not complying with the criteria.

e This indicator is the result of two factors to compider. One, the degree of coverage determi-
nation for people with DM1, and another, the.degree of good control achieved among the
population who have undergone the test. With this data, at least the minimum number of
people with DM1 who are known to have @d control among the entire population with this
diagnosis can be stated. O

X2
Disaggregation: \\

. o
By autonomous community, age and SEX.

. 0O
Source of information: (k.\
Primary Care and/or Specialty Qe information system.
Frequency: Q0
.. Q

Triennial. \‘Q
Comment: QQ)

To obtain this indicaig? the prior agreement of standardized information collection and sharing
systems at NHS leyel is required.
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Degree of poor control with glycosylated haemoglobin

&)
N
Formula: ntgb

ID = a x 100/b, where: 5‘
a. Number of people with DM1 with a glycosylated haemoglobin rate above 9:7
b. Total number of people diagnosed with DM1 who have undergone detgl;@natlon

Definition/clarifications: c/?

All patients who, at the time of performing the cross-section for the extiaction of data, have in
their last analytical determination a glycosylated haemoglobin rate > %%7 will be considered in

the numerator. S
: . T
Disaggregation: K%
B i N
y autonomous community, age and sex. o)
Source of information: §)
@)
NS
Primary Care and/or Specialty Care information system. g,
NS)
N
Frequency: ,g)\'
. . Y
Triennial. Q
Comment: (Sb
N

To obtain this indicator the prior agreement o.f\&andardlzed information collection and sharing
systems at NHS level is required.

&
$

N
Addressing complications arKPspecial situations
9
X
05

{
Incidence of amputations in p{éple with type 1 diabetes
A
Formula: QQ

ID = a x 100/b, where: Q
N

a. Number of admisgions of people with DM1 who have undergone a non-traumatic
amputation of the lélér limbs not due to causes other than diabetes within one year.

b. Estimated pop}l‘iﬁtlon with DM1.
Deﬁmtlon/clarlﬁQatlons

Numerator: c?ndés from 84.10 to 84.17 and 250 as principal diagnosis.

Dlsaggreg%ﬁon.

]

By autouéﬁous community, age and sex.
Sourc@f information:

@ the numerator the source will be the MBDS at discharge.

e For the denominator the prevalence estimation of DM1 from data of the National Health
Survey will be used.
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Percentages of complications in pregnancy, childbirth and puerperium

)
$
‘O
Formula: nb

ID = a x 100/b, where: S

a. Number of admissions due to complications related with DM1 which oé;\lirred during
pregnancy, childbirth or puerperium. Q)

b. Number total admissions of women with DM1 after any attention rel§ed to pregnancy,
childbirth or puerperium.

<
Definition/clarifications: \'”\\'

e Numerator: must include the code 648.0 of the ICD-9-CM, whet{g listed as main or as sec-

ondary diagnose.
e Denominator: includes the codes 630-677 of the ICD-9- CNL@d must include, also the code
250.01 for type 1 diabetes or 648.0 as main and secondar»@agnose

Disaggregation: . ,’0
N

By autonomous community and by age group. O

Source of information: c"}.
MBDS at discharge. S

Term:

Q
N
N
Annual. .\S
@)
XZ)

Renal Transplantation (\‘\\
U

Formula:

ID = a x 100 000/b, where:

-
N
gl
a. Number of kidney transpla«m(xg performed in people with DM1 in a given year.

b. Estimated population W@? DMI1.

Disaggregation: . (g)

It will be found for the ;Q,h?c')le NHS, by sex and age.

Source of informatioﬁ?

*  Numerator: Naéonal Transplant Organisation.

. DenomlnatorQ{Ec,tlmatlon of DM prevalence from data provided obtained from the National
Health Su;’yp\y
4

Frequency:c-
QJ.

BienniaL.OQ)

Commgﬁt:

The.denominator may be replaced or supplemented by sources of information coming from
the health system (Primary and/or Specialist Care) on records of people diagnosed with DM1.
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Pancreas transplant

Formula:

ID = a x 1,000,000/b, where:
a. Number of people who have undergone a pancreas transplant.

b. Population in that year.

Na)
- . S
Disaggregation: )

To be used for the whole NHS, by age and sex. \‘\(o
~

Source of information:

e Part A: National Transplant Organisation.
 Part B: Population forecast by the National Statistics Institutel™

Frequency: . b‘z’\

Biennial. )

Premature death from diabetes type 1 {ZY

: <
Formula: %
ID = a x 100 000/b, where: @0
a. Deaths due to DM1 before the age of @nd before the age of 75 in one year.

b. Population from 0 to 64 years old ag@rorn 0 to 74, respectively, in that year.
Definition/clarifications: r(\\\\

They will be calculated as gross andm adjusted rates.

Disaggregation: (’Z;'\
- O

By autonomous community andsex.

Sources of information: (?

e Part A: Death records g%’vided by the National Statistics Institute.
* Part B: Population farecast by the National Statistics Institute.
\¥4

Frequency: ;\Q
Annual. ( 3@
RS
\2)
&
&
&
AN
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Training, research, innovation

Training in diabetes education

S
N
&
S

The evaluation will be carried out through a descriptive memoir of the trainingSictivities in
diabetes education conducted in each Autonomous Community. Every two yeari:}'rt will include

as follows: -9
3

e Types of intervention performed. o

* Routes and methods used. \{0

e Target populations at which they are aimed. b\

e If any evaluation has been performed and the results achiev@

Q
&
b‘i’;

Research project S
Formula: @

Number of publicly funded research projects, either thl@%l)gh the Instituto de Salud Carlos III,
the Ministry of Health, Social Policy and Equality, or }goough direct autonomic funding, related
~N

Disaggregation: (}

For fields of research within the subject area Q@fabetes or in related research areas.

A
N

Sources of information: O

Instituto de Salud Carlos III and the Aut&éomous Communities.

Frequency: é\

Annual.

S

>
X
N

Finally, it is important to poinb out, that other indicators, while important, are not prioritized
and thus have not been incl , sometimes due to validity or interpretability problems, others
for not being its fundamgntal utility at the level of operational management, and other for
feasibility problems to g@obtained at the current time.

Among them, the exté? to which the progress in data operating systems permits, the advisability
of providing systelgg hat enable progress in certain aspects should be considered.

As an example ém as a future line, the knowledge of the degree of control of each of the
other cardiov sé}lar risk factors that can coexist in the diabetic person, or the actual number
of diabeticié fering from various chronic complications, or other aspects that deepen their

knowledge®f the situation and the clinical course of these patients, can be mentioned.
O

Q

Z
&
X
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S
14. Future research N
&

St

Usefulness of the diagnostic determination of autoantibodie%é

It would be desirable to conduct studies to evaluate the diagnostic technique @toantlbodles and
use the one with better sensitivity and specificity.

Further clinical trials are needed to analyze the 1nmun01ntervent10{i‘n newly diagnosed pa-
tients with diabetes mellitus type 1. b

For the participation of people with diabetes mellitus type 1 irrb'Qnmunointervention clinical
trials, their characterization based on C-peptide, specific autoantih\@dies and HLA is essential.

o
Autoimmune diseases associated with diabet&é\mellitus type 1

New prospective studies are needed to determine the optigal screening interval for autoimmune
diseases in patients with diabetes mellitus type 1.

&
&
Formal education for people with dlabeﬁs mellitus type 1 and/or their
family . \Q

Investigating our health context about the poﬁﬁlity of education for patients with diabetes mel-
litus type 1 in a more favourable environmentthan the health centres is proposed. In other coun-
tries, it is possible to do it at home, both g cothe moment of diagnosis and during the follow-up.
There is a professional called the VlSth@ nurse” who belongs to the patient’s referred endocri-
nology service, who identifies the problems at home and carries out a detailed analysis of the
patient’s situation. Ne)
xS

Studies are needed to analyZ¢ the effectiveness of educational programs, considering the

potential confounders factors (@ dedicated, changes in the treatment, frequency of visits, etc.).

N
Q

Community support@angements in diabetes mellitus type 1

Studies are needed rega¥ding interventions conducted in the workplace and school to support
people with diabetes né¢llitus type 1.
(2

&
Fibre in the d&l

Studies are negded to analyze the potential benefits of a diet high in fibre for people with diabetes

mellitus typé}.

~Q®

Z
<7
Y



Continuous Glucose Monitoring Systems \QO)

More studies are needed on the various systems of continuous glucose monitoring, w1t$%ore pa-
tients and a longer follow-up and in specific patient groups such as pregnant women dren, etc.

»@
Insulin preparations Q)CY)\
There need to be long-term clinical trials carried out to verify the long-term @ty and effective-

ness of insulin analogues.
{0
X

Continuous subcutaneous insulin infusion pump Qb

Comparative studies should be carried out analysing pump infusio Tnd multiple daily injections
of insulin to properly assess the long-term effects on metabolic cmx rol and complications.

It would be desirable to perform prospective randomlzed&dles that explore the use of con-
tinuous subcutaneous insulin infusion pumps versus conve&tﬁanal treatment (especially multiple
insulin injections) during pregnancy.

&
&
Rotation of injection sites Q
It would be interesting to conduct studies to rate shgfrequency of lipodystrophy, its relationship
with the practice or not of rotating injection site;\ d their involvement in metabolic control.
&
Metformin added to insulin in adqigscents with diabetes mellitus type 1

Studies are needed in adolescents with ﬁbetes mellitus type 1 to analyze a larger sample and
follow-up periods to evaluate the efficaCy and safety of long-term metformin.

.\oQ

S

Islet vs. pancreas transpl,@ation
N

It would be advisable to carry otif studies oriented at obtaining technical analysis of as many islets
as possible, as well as to extefid their viability.
Y%
$
Prevalence of moc@disorders in people with diabetes mellitus type 1

It would be advisabl@o conduct studies that analyzed the prevalence of depression, anxiety or
eating disorders in éeople with diabetes mellitus type 1 in our context.

Studies are Geeded to assess the effectiveness of possible strategies for early identification
of patients w@bAAtmg disorders.

<Z)

Q
&
<7
Y
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Start time and frequency of screening for diabetic retinopathy . \(95
X
Considering the widespread non-mydriatic and digital retinal cameras at national level'{carrying

out a longitudinal study in patients with diabetes mellitus type 1 which allows setti@mt evolu-
tion periods in the degree of involvement of retinopathy as a function of the differe&B risk factors
is proposed. N

&
2
Criteria for referring the patient with diabetic nephropathycg‘g a
nephrologist X%

Further studies are necessary to determine the best time for referral oggk'ople with diabetes mel-
litus type 1 to care units specializing in nephrology. Q
v
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: S
Appendixes f
L

S
Appendix1. Reference centres which can carry oupgenetic

studies to rule out MODY diabetes @5

S
S
Laboratorio de Genética Humana Facultad de Medicina de Albacete ( ({\@M)
N
Contact: Qb
M. Pilar Lépez Garrido (Group Leader: Dr. Julio Escribano) 10}

Laboratorio de Genética Humana Q
Facultad de Medicina de Albacete (UCLM) \\Q
¢/ Almansa n.° 14, 02006, Albacete S(}Z)
Tel: 967599200 (ext. 2927) QO
E-mail: mariap.lopez@uclm.es

Q
Genes studied: \O
e  GCK (MODY2): 10 modifying exons (1a, 2+ fé's and the promoting region (-1 to -870).

e HNF 1A (MODY3): 10 coding exons and\ge promoting region (-1 to -291) of the gene.
Technique used: automated DNA sequericing

N
Hospital Clinic de Barcelona O

%

Contact: N

Dra. Roser Casamitjana/Dr. Josep Ori@

Servei de Bioquimica i Genetica Mo]@eular CDB. Hospital Clinic. Barcelona.
TIf: 932275510 \\,

E-mail: rcasamit@clinic.ub.es; CSD

joriola@clinic.ub.es 5Q\\

Genes studied: Q

e HNF-4A (MODY&f exons la and 2 to 10.
™

¢ GCK (MODYZ&&XOHS 2 to 10.

e HNF- IA(M(@ 3): exons 1 to 10.

*  HNF-1B (MODYS): exons 1 t09.
Technique used: dgect sequencing.

Hospital Univésitario de Cruces. Bizkaia

Contact: Q)Q)Q

Dr. Luis*Castafio

Unidad@e Investigacion Hospital de Cruces
Plazade Cruces s/n

E48903 Barakaldo-Bizkaia

Tel: 946006099/946006473
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Genes studied and techniques used:

Hospital Universitario La Paz, Madrid \{9
N

Contact: O

Dr. Angel Campos Barros, v
Servicio de Genética Médica,
Edif. Laboratorios, 2 planta Hospital Universitario La Paz
P° de la Castellana 261, 28046 Madrid S
Tel (34) 91 727 7469 @0
Fax:(34) 91 207 1040 Q
e-mail: acamposbarros@yahoo.es C,}\S)

@

Genes studied:

Techniques used: Q

\\'QU')
HNF-4A (MODY 1): sequencing and MLPA éb
GCK (MODY?2): dHPLC, sequencing and MLPA QQ
HNF-1A, TCF1 (MODY3): sequencing and MLPA QO
IPF1 (MODY4): sequencing and MLPA . Q)&,}
HNF-1B, TCF2 (MODY5): QMPSF, sequencing and MLPA §\

)

HNF-4A (MODY 1) (}Q
GCK (MODY2) @0
HNF-1A (TCF1) (MODY?3) O\

PF1 (MODY4) N2
HNF-1B (TCF2) (MODY5) s:@
NeuroD1 (MODY6) ®)

PAX4

KCNIJ11 (neonatal diabe

.

INS (neonatal diabetes)3*
N)

<
9
&

%
Screening of punc%?al mutations and microdeletions (<25 bp) in coding sequences, intron/
exon transition(%)nd regulatory sequences by DHPLC (WAVE 3500 HT System) and/or
HiRes Melting>(‘“High Resolution Melting Analysis”; LightScanner Systems by Idaho
Technologié? and LightCycler 480, Roche) and direct sequencing of the variants identi-

fied. o
Direct ]l(@A sequencing.

Genoi?ped functional polymorphisms and known mutations using functional Hi-Res
Meiting and DHPLC.

Hgfnizygosity analysis by total or partial deletions of genes affected by MLPA.

2]
&
X
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Universidad Complutense de Madrid Q(&D
o

Contact: le;

Dra. M. Angeles Navas/ Dr. E. Blazquez. 0{2

Laboratorio de diagndstico genético de alteraciones monogénicas de la homeostasi€de glucosa.

Departamento de Bioquimica y Biologia Molecular III Facultad de Medicir@' Universidad

Complutense de Madrid Ciudad Universitaria 28040-Madrid Q
Tel: 91 3941445 Fax: 91 3941691 §
e-mail: manavas@med.ucm.es (;’-’
Genes studied and techniques used: "\\,\

e HNF-4A (MODY1) SSCP ‘é\b

* GCK (MODY2) SSCP

« IPF1 (MODY4) DS O
e HNF-1B (TCF2) (MODY5) DS @o
e NeuroD1 (MODY6) SSCP 6()
* Kir62DS S
g
Q
Hospital Carlos Haya de Malaga (}
Contact: Q\o

Dr. Federico Soriguer Escofet, Dr. Antonio ICBI“LS Cuesta Muifioz.

Servicio Endocrinologia y Nutricion o

Hospital Regional Carlos Haya @

Avda Carlos Haya s/n. 29010 Madlaga S\\'

Tel: 951 290 000. O

e-mail: federico.soriguer.sspa@ Junt&andaluma es;
alcm@fundacionimabis. 01@
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Appendix 2. Sweeteners

Non caloric Caloric O
&
Do not alter glucose Modify glycaemia Q
QL
Saccharin E954"  |Sucrose: o@lary sugar
Aspartame E951"  |Fructose: y’\@uit sugar and honey
N
Acesulfame KE 950" |Maltose: > beer sugar
Cyclamate E952" |Lactose: (Z)(D milk sugar
Sucralose E955" . S
(can be used in cooking and baking) PrOVIde 4 Calo®s per gram
S 1 lyols:
Neohesperidine E959° ugar aleohdls or polyols
Sorbitel E 420, E 967 Xylitol, Maltitol E
9639
I@f’mitol E 421, E 966 Lactitol inter alia
Q
éé eck the label so as to not exceed
) 5\ commended intakes and avoid the laxative
3| effect that may occur)
O
-9
\ . .
“Industrial terms for labelling (\;\? l;rowde about half the amount of calories of the
B rst
xS
&
N
QL
N
Q)Q
5
&
2
&
Jo3
K
2
&
&
(Y
\Q
AN
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Appendix 3. Caloric needs calculation ;§°5

Sy

Caloric needs are calculated from the maximum acceptable weight according to , physical
activity and reductions are applied according to the age and excess weight, usin‘gghe following

formula: o

(Maximum acceptable weight x physical activity) - age - overw%ht

Man 27 x helggfp(meters)
Maximum acceptable weight:
Woman 25 x lﬁkhtz (meters)
Energy requirements according to physical activity: . QQ) Kcal/kg/day
Basal metabolism 4 24
Bed rest or minimal activity c ,§ 30
. N Man o 42
Light activity O
Woman = 36
. .. Man ,\(SJ 46
Medium activity Q
Womin 40
Jo
Mén 54
Strenuous activity R
r@oman 47
A4
Exceptionally int tivit R Man 62
xceptionally intense activi
P Y Y £ | Woman 55
o
Reduction by Age . § Excess weight Reduction
19-49 years..... 5% r@uctmn 10-20% if overweight (25 < BMI <30)
50-59 years..... 10% reduction |30 —40% if obese (BMI = 30)
60-69 years..... 20% reduction
=70 years..... &%0% reduction |BMI = weight (kg)/height 2 (meters)

Q)
Sample calculat@ of a diet

64-year-old worg)ﬁl 1.56 m tall and 70 kg housewife.

BMI calculatiom 70/(1.56)* =28.8 (overweight)
Calculation Qf acceptable weight: 25 x (1.56)* =60.7 kg
Type of aqg&lty (WHO table) 60.7 x 36 (housewife) = 2185 kcal/day
Age: (VXFO tables) 185 - 20% (64 years) = 1748 kcal/day
We%t[s(oreduction according to current weight:

N

e If there is overweight, 10-20% will be subtracted from the calculated kcal
e If there is obesity 30-40% is to be subtracted

In this example, 1,748 - 20% = 1,400 kcal/day
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Appendix 4. Menu-based method ;§°5
3
S

Eating patterns of 1,800 calories

.

9
A glass of skim milk or two low-fat natural yogurts Q)&,},
)

Breakfast e 40 g of cheese, ham or tuna Q

e 40 g of bread or 30 g of toast or 30 g of cereals C'/.)0

; ; e A medium piece of fruit 2
Midmorning Ny

e 20 g of bread e}

* A dish of any vegetable or salad (escarole, en@};e, chard, spinach, mush-
rooms, asparagus, cucumbers, tomatoes, peppérs, cabbage, aubergine, cau-
liflower, courgette, green beans, carrots, algc okes, onions, beets, Brussels
sprouts...) O

e To choose @0

200 g of potatoes @
0 80 g of bread C§)
Food o 80 g of pulses (lentils a@ chickpeas)
0 240 g of peas or beans
0 60 gofrice .\Q(O

0 50 g of pasta (s&"& macaroni, noodles, spaghetti, cannelloni...)

To choose: )
o 100 g of m@beef , veal, rabbit, chicken)
0 150 g of anyy fish
e A medium pi?% of fruit
Half a glass o@(im milk or a low fat yogurt

Midafternoon

20 g of brgﬁg? 15 g of toast or 15 g of cereals

A plate le vegetable or salad

¢ To cho@de
Q?' 200 g of potatoes
) QC)O 80 g of bread
% o 80 g of pulses (lentils, chickpeas)
Dinner (Z)(§0 o 240¢g Of.peas or beans
N 0 60 gofrice

\'») 0 60 g of pasta (soup, macaroni, noodles, spaghetti, cannelloni)

Q)

@| * Tochoose
%

Q 0 150 g of any fish
(80 0 40 g of cheese or fresh + egg omelette
\,;Q * A medium piece of fruit
Supp;er e Half a glass of milk

Notes: Three tablespoons of oil for the day.

If not stated otherwise, weights are in raw and clean.
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1800-calorie eating patterns

Examples of 1800-calorie menus

S
F
S

9
X

N

. éﬁass of skim
1

e A glass of skim milk e Two low-fat yogurts
00)15 of cereal with-
Breakfast * 40 g of bread e 30 g of toast & outgsugar
* 40 g of tuna e 40 g of ham N
o e 15 g of toast, 40 g
(§ of cheese
Q * A small banana
* A medi ized appl e 2or3t i
Midmorning . lsmeofuz:;:tlze apple . 200r Ofﬁi?lg\fg (100 g)
& £ \;b * 15 g of toast
. e Adish 01(@inach * A dish of aspara-
e A bf)wl of mixed salad .« 100g qg&hicken gus, aubergine,
* Adish of maca- with @(ed potatoes peppers or mush-
roni or spaghetti (60 . 4 g{gf bread rooms
g raw, 12 tablespoons % ¢ straw e A dish of lentils
Food cooked Cﬁs & O SHRhEr or chickpeas (60 g
* Asteak of 100 g of N raw, 6 tbs cooked)
beef or veal (or: 100 C>\ e 20 g of bread
g of minced meat for |
the pasta) ‘6? e 150 g of fish (e.g.
S sardines grilled)
e Apeach é)\

A pear

Mid-afternoon

<
S
A low-fat yo@‘t

20 g of brg§~

Half a glass of skim
milk
15 g of cereals with-

A low-fat yogurt
15 g of toast

~ out sugar
Q)Y e A tomato salad ) )
=< « Soup pasta (30 * A plate with a slice
* Adighof green beans PP £ of melon and 40 g
raw, 6 tbs cooked)
. 1(&%; of potatoes of Serrano ham
> * 40 g of bread
. . 40 g of fresh cheese + * An one egg ome-
Dinner £40 g of sweet ham * 150 g white fish lette (of asparagus
g (monkfish, hake) '
& 40 g of bread i > mushrooms or au-
S grilled or boiled bergine)
© ¢ An orange e Aslice of g
I slice of water- « 80 g of bread
2 melon
Supper C;Q e Half a glass of milk * Ayogurt e Half a glass of milk
Y

Notes@ee tablespoons of oil for the day

\If not stated otherwise, weights are in raw and clean

Author: Dr. Figuerola Daniel Pino (Fundacion Rossend Carrasco i Formiguera. Barcelona)
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Appendix 5. Servings based method and measuring cup>

Feedings meal plan

O
1.500 Calories 6’
) 9 Yes
Poor in cholesterol CARBOHYDRATES ..o 52 % Wlth@alt
PROTEINS 18% S No
FATS 30% @
N
NUMBER OF SERVINGS &
oy
miLk  |PROTEIC | GETABLES f.OURS |FRUITS |FATS
FOOD ~\{\
BREAKFAST ... h 1 X bQ) 2 1
MID-MORNING ... h ,,0‘ 2
LUNCH ..o h 2 o 4 1
O
MID-AFTERNOON....... h| 05 N
DINNER ..o h 2 ﬁ@ 1 4 2 1
BEFORE SLEEPING ... h | 0.5 \:‘
NS

N
AMOUNT OF F@D PER SERVING

. Flours can be measured already cooked.

The weight of the food is raw and cl&

N
MILK $ FATS 1 spoonful of oil, mayonnaise”
. 10 g butter’, margarine
10-6-6-120) 200 ml of milk = 1 =2 rts -0-10-
( ) ml of mi cup yogurts 6\ (0-0-10-90) 40 g of olives
o Q 30 g of créa.m s ITlllk cream
lmf - . o 15 g of dried fruits
N oy &
=
N
FLOURS 60 g peas, broad b s FOOD PROTEIC FOOD |50 g of beef, ox, chicken, rabbit, lamb",
(10-1,5-0-46) 50 g potatoes, s potatoes (0-10-5-85) pork”
20 g pulses (lentils; chickpeas...) 75 g of white/blue fish, seafood”
m 20 g bread, nuts 40 g of cold meats”
- 15 g toast¥nilk cereals 40 g of cheese: fresh, creamy “mature”
15¢g ric@molina, flour 15 g pasta (soup, 1egg"
@ macar@ noodles, spaghetti, cannelloni...)
AN
S &4
1 measuring cup =2 serv,{@ boiled in water
{0
FRUIT Q) 150 g of melon, watermelon, strawberries, | VEGETABLES 300 g of escarole, lettuce, endives,
(10-0-0-40) % grapefruit. ' ' (10-0-040) chards, spinaches, mushroom,
(0 100 g of apricot, orange, pear, tangerine, asparagus, cucumber, tomatoes,
lemon, plum, pineapple, kiwi, apple. -"( —":‘5 peppers, cabbage, aubergine,
- - 50 g of banana, grapes, cherries, figs, { b cauliflower, courgette, green beans.
=" custard apple, medlars. - " 150 g of carrots, artichokes. onion,
L Y beetroot, Brussels sprouts

Poor ﬁlolesterol If diet is without salt, the patient should:

Ré@ct food marked with” Avoid salty food and those marked with.

strict battered food and sauces with cream, butter, and milk cream.| Avoid sparkling water, canned and smoked food.
Take milk and skimmed yogurts Do not add salt to the food
Use olive oil to cook Herbs can be added to the food.

(In parenthesis are the grams of carbohydrates, proteins, fats and calories per serving)

THE FOOD FROM EACH GROUP IS INTERCHANGEABLE,THUS IT IS THE SAME TO
HAVE 150 g OF MELON OR 100 g OF APPLE.
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The measuring cup of cooked food (adapted for
2 servings), is an instrument that measures and ex-
changes the food from the FLOURS group: potatoes,
pasta, peas, broad beans, pulses, rice, and bread.

1 full measuring cup filled to the indicated sign for

MEASURING CUP

How to use thisS&

each food, once cooked, is equivalent to 40 grams %&oose between:

\
N
™~

of bread.
N2 OF WEIGHT RAW | APPROX | AMOUNT-N
SERVINGS WEIGHT
COKED
*120g peas, 120-130 g
broad beans
*100 g potatoes 100 g )
*40 g pulses 80-100%~
(lentils, beans, O 1 measur-
2 SERVING | chickpeas) N ing cup
« 30 g rice 90420 g flllgd gntll
% the indicat-
* 30 g pasta Q)ﬁ 90 g | ed sign for
(soup, spa- g~ each food
ghetti, noodles;™
macaroni...
ys

=

The main advantage easuring and exchanging
these foods, once coqgﬁd is that they can be easily ex-
changed for 40 gra f bread.

Cmﬁging the menus

Adapting the &Eing plan recommended to the

family workirig-menu.

‘This meq@%’ng cup has been developed and validated
by the tearn Endocrinology and Nutrition Service. It re-
ceive award of the Asociacion Catalana de Educa-
doreden Diabetes in 1991.

AN

.

N

up?

Dependipg on the number of servings from the FLOURS
group.vthich have been recommended in your feeding
p/an,@e following exchanges can be done.

Qervinqs from the flours group means that you can

Without bread
CIOTTS

1 cup

=

4049

without cup

4 serving from the flours group means that you can
choose between:

2 cups @ @ Without bread
1 cup @ +40¢9 IS
without cup +80g IS

2 servings from the flours group means that you can
choose between:

3 BB Without bread
2 cups @ @ +40g IS
1 cup @ +80g LETTS
without cup r120g T

‘Consult your healthcare professional (dietician, doctor,
nurse) controlling your feeding plan on the number of
servings recommended.

Reference: Margarida Jansa-Merce Vidal. Enfermeras educadoras en diabetes Servei d'Endocrinologia i Diabetes. Unitat d” Educacié
Terapéutica. Institut Clinic de Malalties Digestives i Metaboliques. Available at: http://www.aedn. es/resources/articu-

lord22.PDF
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Appendix 6. Exchange and equivalence system

Equivalence table of commonly used measures

Glass of water or cup of milk

Available at: Www.ﬁsterra.cor@atcrial/dietary
9

1 yogurt () 125 ml
1 tablespoon of oil :,\'\@ 10 ml
1 heaped tablespoon of sugar {\b\ 20g
1 tablespoon of rice (uncooked) mq? 20-25¢g
1 tablespoon of flour _\\GJ 20-25¢g
1 tablespoon of oil \s‘}o 5 ml
1 tablespoon of sugar CQ\I 10g
1 packet of sugar . \c?) 10g
—~
1 sugar cube qg) 5¢g
1 tablespoon of jam \Q\ 20-25 ¢
1 individual portion of jam \C()D\ 15¢
1 single serving of butter ,_‘\\Q‘ 15¢
1 handful (closed hand) of rice or small pa&%) 20-25¢g
1 cup of rice or small pasta ,*\Q'\' 80-100 g
2 tablespoons of raw lentils 6\ 20¢g
3 tablespoons of raw chickpeas on 40¢g
20 pieces of macaroni ,‘?Z;\' 15¢g
1 bowl of vegetables S 200-300 g
1 piece of normal sized fruit & ‘ 150 g
1 wineglass & ) 100 g
1 potato slightly greater@‘lin an egg 100 g
(8

278 SNS CLINICAL PRACTICE GUIDELINES



Food exchange list .\005

-

Quantity of fooq per Food o
exchange unit O
200 ml Milk. >
250 g Yoghurt, curd, custard, Actimel (drinking yoghurt). :\Q\
100 g Queso de Burgos (fresh cheese)’. ,A(’-’
60 g Petit Suisse. 1\,\ 3
“To be avoided in the diet without salt, or to be substituted for the unsa@ equivalent. Avoid salty,
canned, cooked, smoked foods. o
*
Quantity of food. per &a)\d
exchange unit
Meat with 2-6 grams pE?at
60 g Cooked ham *, veal kidneys;\@ of lamb.
50 Ostrich, ox, horse, tripe, Qﬁt‘{rabbit, venison, pheasant, liver (pork, lamb,
& chicken, beef), pig, chidncgn, turkey, partridge, hare, lean beef, venison.
y &
Meat with 6-1;§rams of fat
S
50¢g Quail, lean pork, @on, half-fat beef
30g Lean Serrano haf, pork loin’".
Y
Meat wltlﬁ'l3-25 grams of fat ©»
O
75 ¢ Choppedi\@ortadella*, sausage’, black pudding®.
50¢g Bacon®> Urk, lamb chop and rack, spicy sausage *, pork shoulder (ham)”,
white ptidding *, pate”, fat beef, sausage (salami) *, sobrasada ".
Ny
25¢g Seifano ham *, pork chop.
Q. Fish with 2-6 grams of fat
75 ¢ .7\( ollock, clam, cod, whiting, catfish, bream, clams, lobster, bream,
@ |squid, crab, crab, whitebait, mussels, crayfish, shrimp, prawn,
X QC) lobster, sole, sea bass, hake, halibut, mussels, canned mussels
fo\ *, trash fish, crab, oysters, halibut, flounder, whiting, barnacle,
@ swordfish, skate, monkfish, turbot, mullet, bream, cuttlefish, trout,
‘QSD scallops.
50@3* Fresh anchovies, shrimp, conger eel, carp, bream, scallop.
L Fish with 6-12 grams of fat
‘Qé‘é g Eel, baby eel, herring, fresh tuna, Iberian nase, white tuna, fresh
2 anchovy, mackerel, dogfish, smooth hound, horse mackerel, grouper,
’ib' mullet, cornetfish, salmon, smoked salmon *, canned sardines”.
Y . .
X 35¢g Canned anchovies”, canned tuna”.
Eggs
90 g Egg.
75¢ Chicken egg.
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Quantity of food per !

exchange unit Food \Qb
Nuts ‘OV
40 ¢ Almond, lupine, hazeln-ut, peanut, coconut, pine nuts, pist@h‘i'os,
sunflower seed, pumpkin pipe, nut. -
Cheese ,-9 )
50 g Roquef*ort*v, mozzarella® ®, brie” ¥, sliced cheesegf.(l)r sandwich” *°, soft
cheese ". X
30¢g Cabrales cheese” 7, gruyere” **, Dutch cheeser*\b .
Vegetable Protein (7)(07
65¢g Tofu. _\\Q
40 ¢ Loath. \8}0
30g Soya. ('/)0

“To be avoided in the die
salty, canned, cooked and

% Limit on a diet low in saturated fat.

t without salt, or to be substitutéd by the unsalted equivalent. Avoid

smoked foods. &l)é
L

3

Quantity of food per \\Q
exchange unit _O
:'Q‘\?i‘ubers
50¢g Potato, swee&otato, yam.
12¢g Tapioca. <
(§ Pulses and nuts
RY .
20¢g Chlcgaeas, peas, dry broad beans, dry beans, lentils, chestnuts.
QJ Cereals and their by-products
(4]
20¢g ;;B‘read (white, brown, loaf), breakfast cereals ~.
Q@ Rice, wild rice, bulgur, couscous, biscuits, flour, semolina, pasta
I5¢g CO\Q (noodles, cannelloni, spaghetti, macaroni, lasagne, tapioca), toasted
© rusks, toasted sweetened corn cereal, muesli.
N
Q)(U Sugars and their by-products
30 gﬁA Jam.
153 Chocolates©, honey.
g Sugar, sweets.
2 Bakery
\"4
;Q 15¢ Croissant @, cake *°, bun *, muffins .

“ To be avoided in the diet without salt, or to be substituted by the unsalted equivalent. Avoid
salty, canned, cooked and smoked foods.
“ Limit on a diet low in saturated fat.
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Quantity of food. per Food Qb
exchange unit S
150 Acerola, blueberry, raspberry, currant, lemon, melomoolackbeny,
& grapefruit, watermelon. <)
Apricot, blueberry, plum, strawberry, large strawb@vy), pomegranate,
100 g kiwi, apple, tangerine, passion fruit, quince, peach;Orange, nectarine,
papaya, flat peach, pear, pineapple, orange juice,
50 Early fig, kaki, cherry, cherimoya, fig, Iy¢hee, mango, medlar,
£ banana, grape, pineapple in syrup, peacheg-in syrup.
15¢g Raisins, dates, dried date, dried fig.
<
i )
Quantity of food per Food

exchange unit

Q)
Celery, acerola, chicory, cha@aubergine, watercress, broccoli,
zucchini, corn salad, thisthééabbage, cauliflower, mushrooms,

300 g kohlrabi, endive, escaroQ,kasparagus, spinach, lettuce, purple
cabbage, hearts of palr}i&cucumber, pepper, radish, mushrooms,
tomato. O

200 g Turnip tops, greel}.’i@é\ans, turnip, turnip greens, leek.

Artichoke, pum@m, onion, Brussels sprouts, sweet bean, sweet

100 g corn, beetroot.,\\.@trrot.
N
i xS
Mgt | & Food
70 g AV(@&O.
40 g (}l}%es ‘
30g ‘;@ream, egg yolk.
20g ’s()o Low calorie mayonnaise.
10g co\\ Qil (olive, sunflower, corn), mayonnaise butter “*, margarine *°.

salty, canned, cogKed and smoked foods.
“ Limit on aliet low in saturated fat.

N
Q)Q)

Q
Author@o'J

Cloti@gVézquez Martinez, Francisca Alcaraz Cebrian, Maria Garriga Garcia, Esmeralda Martin, Maria
Cecilia Montagna, Maria del Mar Ruperto, Jessica Secos Garcia. Unidad de Nutricion Clinica y Dietética.
Hospital Ramon y Cajal. Madrid (Espana).

* To be avoided ig &e diet without salt, or to be substituted by the unsalted equivalent. Avoid

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 281



O

=~
Appendix 7. Eligibility criteria for contraceptives in wom-
. . sk
en with diabetes S
>
Q)C)
<
Score N
1 Use the method in any circumstance. X2
2 Generally use the method. >':\\’
3 Use of the method is not usually recom wded unless other more
appropriate methods are not available o not accepted.
4 Do not use the method. Q\)\Q
S
@)
&)
CC Combined contraceptives. E}'\
COC Combined oral contracepy’ifx%s.
CIC Combined injectable c@;‘t\raceptives.
CCp Combined Contraceﬁg(i'{'e Patch.
VCR Combined Vagine@}\mg.
PC Progestin -only;i{@ntraception.
POC Pro gestin-on&;?)ral contraceptives.
Depot me (;(yprogesterone acetate (DMPA)/norethisterone
D/EN
enanthateNET-EN).
LNG/ETG Levopeg%estrel implants (Norplant and Jadelle) and etonogestrel
implant.
IUDs In@terine Device.
1US | &@Vonorgestrel—releasing IUD (20 mg every 24 hours).
&
5
N
Jo3
4
2
&
&
(Y
\Q
AN

* Source: Adapted from A WHO Family Planning Cornerstone. Medical Eligibility Criteria for Contraceptive Use. World Health
Organization 2009; Fourth edition.
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ACa APS b Q§UD
éar
Low QQ
dose M)
N
HORMONAL AOC p/ {ING/ [IUD-
CONTRACEPTIVE =<35mg |CIC |CCP |VCR |POCs |_.. < ETG
METHODS of E\%-& LNG
ethenyl ! %)
3 D
estradiol ; 5\\'\
. . >
a?Hlstory of gestational | 1 | | N | | 1
disease. o
b) Non-vascular disease: \\00
—  Non-insulin dependent. 2 ) ) @Q) ) 2 ) )
S
— Insulin dependent. 2 2 2 | 2 |2 | 2 2
c¢) Nephropathy/ (_))
Retinopathy/Neuropathy. 314 3/4 3@? 3/4 2 3 2 2
. O
d) Other vascular disease or O
diabetes for <20 years. 34 3/4 \':23/4 34 2 3 2 2

O
* Although the carbohydrate tolerance may cha@e with the use of combination hormonal contra-
ceptives, the main concern is the vascular dis¢ase caused by diabetes and the additional risk of

arterial thrombosis by combined hormonal gontraceptive use.
® Non-vascular disease: the PCs may slig;ﬁﬁy influence the carbohydrate metabolism.

Nephropathy, retinopathy, neuropathyger other vascular disease or diabetes for more than 20 years’

duration: concern exists about hypq\-%trogenic effects and reduced HDL, particularly among the

users of DMPA and NET-EN, as thse may persist for some time after stopping their use. Some

PCs may increase the risk of th@ osis, although this increase is substantially less than the COC.
N

Q
;\Q'Q) MB IUD
NON-HORMONAL
CONTRACEPTIVE 1\/’I\Eﬁl HODS c = L LIEEE
a) History of gestam.'@\lal disease. 1 1 1 1
b) Non-vascular tf%ease:
- Non—inﬁln dependent. 1 1 1 1
- Insu}j‘?dependent. 1 1 1 1
) Nep\l;@%athy/Retinopathy/Neuropathy. 1 1 1 1
d) Agher vascular disease or diabetes lasting <20 | | | |
years..
<
MB}arrier methods.

C = Male latex condoms, Male polyurethane condoms, Female condoms
E = spermicide (film, gel, tablets, foam).

D = diaphragm (with spermicide), cervical cap.

Intrauterine device IUD IUD-CU: Copper IUD.
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S
N

SURGICAL STERILIZATION
PROCEDURES FOR WOMEN CATEGORY CLARIFICATIONS/EVI%&N CE
Q
.. ~NJ
. . Note: If glycaemia is ngt, controlled,
a) History of gestational A referral to a higher le{,él' centre is

disease.
recommended.  g;

Note: there is a derease in healing
and an increaséd risk of wound

b) Non-vascular disease: infection. Prévéhtiv e antibiotics are

— Non-insulin dependent recommen% :
. C Evidenceé?\lomen withdiabetes were
— Insulin dependent. ) .
C more liggely to have complications
whenztindergoing sterilization.
c¢) Nephropathy/Retinopathy/ . 60
E S 1
Neuropathy. A
d) Another vascular disease or Q
. . E O 1
diabetes lasting <20 years. N
O
SURGICAL STERILIZATION \(D
PROCEDURES FOR MEN CATEGOR\Q CLARIFICATIONS/EVIDENCE
(953
N
C>\ Clarification: the people with
A diabetes are more prone to
Diabetes. @C postoperative infections of wounds.
\\' If there are any signs of infection,
O antibiotics should be given.
<
)

"

1
A-Accept: There is no medical rét%on to deny sterilization to a person in this condition.
C-Care: The procedure is usyally done routinely, but with preparation and additional concerns.

E-Special: The procedure nfiist be carried out in locations with surgeons and experienced person-
nel, and the equipment netded to provide general anaesthesia and other medical support backup.
These conditions also require the ability to decide on the most appropriate procedure and anaes-
thesia regimen. Alter%we temporary methods of contraception should be offered; if necessary
refer the patient or ’gpt ere is any further delay.
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Appendix 8. Treatment of hypoglycaemia ;§°5
3
O§
8.1. Mild hypoglycaemia 5
X%
S
Fast actin ‘I?C:
G
MILD HYPOGLYCAEMIA 15g of g&gose tablets

15g ofssugar and 3 teaspoon
of sudir or 3 sugar cubes.

Q
@1 (3/4 of a cup) of juice
@ sugary drink.

N
CDQ 15g (1 tablespoon) of honey.

10-20 g of fast acting HC or pure

glucose administered orally . \()Q)
&
<
Q
Wait from 10 (}
. D E— O
to 20 minutes Q\
N
O
Y

End of
treatment

No) Repeat the administration
9
(Y
Q l
AN

End of

treatment
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8.2. Severe Hypoglycaemia

o
<
o
e @
*Q\
SEVERE HYPLOGLYCAEMIA f/?
@
N
N >
: &
Assesment of the level of consciousness

o
&
@
l >
N
O

Conscious patient?

Patient older

NO

y

.9
N
YES ,\‘»@
o

: S
. S 1/2 mg of
Act as in the case of hypogly%'a:gfma subcutaneous or

N YES intramuscular
§ l glucagon
Q

In a health care

NO
centre?

:

1 mg of
o subcutaneous or
o YES intramuscular
Q
Q

glucagon

10g a 25¢g of glucose (20
cc to 50 cc of dextrose at
50%) from 1 to 3 minutes
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Appendix 9. Use of the monofilament (509) ,§°’
(Y
e
It evaluates the pressure and touch sensitivity, which has been termed “protective se@tion”.

It is composed of a nylon filament attached to a handle, which when bent, apgilies a constant

pressure of 10 g, regardless of the force applied. é’
Rules for using the monofilament (MF) %)

9
The monofilament is applied perpendicularly to the v\\,\
patient’s skin and the pressure will increase until O
the MF bends. It is at this point when it is analyzed. ‘DQ

It should be kept leaning over 1-2 seconds.

The exploration will take place at four plantar
points on each foot: first toe (distal phalanx), base
of the first, third and fifth metatarsal.

(Note: When there is hyperkeratosis, the
monofilament is applied in the area around it, or
the scan will be repeated once the callus has been
removed). \Q

o3

Each of these locations will be scored 1 org,
depending on whether the patient is sens;t&:f or

not. The sum of the values will state the M nsi-
tivity index (0 to 8). N
S

It is considered a sensitive patienesnly when
the score is 8/8. Q
S
xS
gl

.0
Precautions in the use a@nonofilament

It must be ensured that patieis have previous experience: apply the MF in a different area and
which is easy to see (uppe:&(tremities, face...), so that they can get an idea of the type of feeling.
b

During scanning: th@patient will close his eyes and will be told: “Now I will put this device
on different parts of hailt feet: let me know when you feel them and try to tell me where you feel
them: in which foot, filiger, on the sole... “ At the time when the MF is being applied, the question
“Do you feel it no@” must be avoided. At some point, ask this question without applying the
monofilament. @,

In patients)with any insensitive point, the scan will be repeated in those points at the end of
the first scalé()h'epeated two times). If that point appears to be sensitive the second time, it will be
consideredzensitive.

In (gjltients with all sensitive points (MF index = 8) a single scan will be enough.

\Q
AN
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Appendix 10. Drugs for neuropathic pain N

Dose and most common side effects of the drugs

most frequently used in neuropathic pain (406) 9O
.
(@)
Drug Dose Adverse Effects @servations
N
ANTIDEPRESSANTS )
Cn
ID: 10-25 mg/day in single dose | Anticholinergic: dry mouth,,\:l'-r’eatment should be
at bedtime. Increase 10-25 mg constipation, urinary withdrawn gradually.
each week. retention, and tachycardiaC>
TRICYCLIC HD: 50-150 mg/day. Other: orthostatic
Amitriptyline MD: 150 mg/day. hypotension, sedatio %

confusion, weight &
or cardiac effect h as

conduction bloé%
ID: 60 mg/day in a single dose Nausea, drovgﬁess, The response should be
with or without food. headache afid) dizziness. evaluated after two months.
HD: 60 mg/day. N It is unlikely to obtain an
Duloxetine MD: 120 mg/day in divided O additional response after
doses. \(D this period.
\Q Treatment should be
withdrawn gradually.
.\Q(O g y
ANTIEPILEPTICS L
AN
ID: 300mg/8 h. ) Sleepiness, mood

. . . Reduce dose in cases with
Increase by 300 mg every week?  |disturbances, diarrhoea,

Gab apentin HD: 1200-1400mg/day. , %o ataxia, fatigue, nausea and rigalllmpalrment and in the
MD: 3600 mg/day. é)\ dizziness. elderly.
ID: 50-150 mg/day in doses.  |Dizziness, constipation, Caution if used with
Increase by 50-150 migeach week. |fatigue, nausea, sedation, glitazones, for the greater
HD: 300-600 mg/@ weight gain, blurred vision. |likelihood of peripheral
. MD: 600 mg/day oedema and increased
Pregabalin . )
S weight gain.
Q Reduce dose in cases with
(94) renal impairment and in the
\Q elderly.
ID: 1 00 mg/day in 3-4 doses. |Ataxia, dizziness, diplopia,
Incréase by 100-200 mg every and nausea.
Carbamazepine Wekk. There have been rare
: 600-1200 mg/day. reports of agranulocytosis
K g?;: 1600 mg/day. or aplastic anaemia.
\Z,
OPIOIDS (0%
Q)Q ID: 50 mg/day in 2 doses. Increase |Nausea, vomiting, sweating, |The adverse effects increase
Q by 50 mg every week. feeling dizzy dry mouth, with the speed of the
Trama d;? HD: 50-100 mg/6-8 h sedation, increased risk of titration.
IS MD: 800 mg/day. seizures, serotonin syndrome. | Dose adjustment is
g required in renal or hepatic
N impairment.
ID: 5-15 mg of quick release every | Nausea, vomiting, It is usually necessary to
4 hours. After 7-15 days move on | constipation, drowsiness, and |treat the constipation it
Morphine to delayed release. dizziness. provokes.

HD: 120 mg/day.
MD: 180 mg/day.
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Appendix 11. Information for Patients ;§°5
3
S

11.1. International Charter of rights and responsi@'ﬁities of

people with diabetes 55@
3

Vision Qb
The vision of the Charter is to: o)

e Optimise the health and quality of life of people with @@Qbetes

e Enable people with diabetes to have as normal a IE%S? possible

e Reduce or eliminate the barriers to people with gi'abetes realising their full potential as
members of society. §
<

The Charter %Q

e Sets out the rights as well as the respo@bilities of people with diabetes

N
e Acknowledges the wide global VarQJ)y in the quality of healthcare as well as customs
and practice that impact in diffe{eé@ways on people with diabetes

S
* Represents the ‘gold standard’ ifa care, treatment, prevention and education to which all
countries and people can aspf{nf:.
S

i >
1.The Right to care \\o

People with diabetes have th&)ﬁ)ght to:

e Early diagnosis an@affordable and equitable access to care and treatment, regardless
of race, ethnicity, gender and age, including access to psychosocial care and support.

e Receive regulas) reliable advice, education and treatment in accordance with evidence-
based practice that centres on their needs, irrespective of the setting in which they
receive th@:are.

e Benefit\ffom proactive health sector community outreach, education and prevention
campaigns in every healthcare setting.

. AgSss to high-quality services and care during and after pregnancy and childbirth.

* cAccess to high-quality services and care during childhood and adolescence, recognising
\Q(D the special needs of those not necessarily in a position to represent themselves.

AN

CLINICAL PRACTICE GUIDELINE FOR DIABETES MELLITUS TYPE 1 289



2. Right to Information and Education @)
People with diabetes and the parents or carers of peop{@'%)ith diabetes have the right to:

3. Right to Socié‘ﬁjustice
People with diab%g"s are entitled to:

\Ag&rdable medicines and monitoring technologies.

-
Appropriate transitional care, addressing the progression of the disease and the i@ﬁges
that occur with age. éb

Continuity of appropriate care in disaster and emergency situations. QQ

o
Be treated with dignity and respect - including respect for individual, Q‘h’gious or cul-
tural beliefs and parental insights - by healthcare providers, and feel f)éé to make com-
plaints about any aspects of diabetes services without detriment to sh;q\ir care and treat-
ment. 9

Information relating to their diabetes being kept confidential and"not disclosed to third
parties without their consent and the choice whether or not toztake part in research pro-
grammes, without detriment to care and treatment. (OQ

Advocate, individually and collectively, to health proy\'&rs and decision makers for
improvements in diabetes care and services. Q\,
$

Information and education about diabetes, il@lding how it can be prevented, how early
detection in high-risk individuals is an advéntage, how the disease can be managed ef-
fectively and how to access education a@clinical resources.

N

High quality diabetes self—managem@ education at diagnosis and whenever needed
that integrates the clinical, behavio&‘-&l and psychosocial aspects of diabetes in a group
or individually. S

N
o

Be involved in assessing, pla@ng and implementing as well as monitoring their own
care and health goals. OQ

N
Reliable information abouﬁhe names and dosage of any therapies and medication, their
actions and potential ﬁ@ effects and interactions with other medical conditions and
therapies, specific to thg individual.

Individual access t@their medical records and other relevant information if requested
and the right for ﬁsat information to be shared.

&

)
Be a fully engaged member of society, treated with respect and dignity by all, without
feelé@ the need to conceal the fact they have diabetes.
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4. Responsibilities O
People with diabetes have a responsibility to: \C)Q)

e
Be treated fairly in employment and career progression while acknowledging th@\tﬂere
are certain occupations where identifiable risks may limit the employment gf)people

with diabetes.
S
Be treated with respect and dignity by all sections of society. O
X
Not to be discriminated against in the provision of all forms of insurasice cover and in
applying for a driving licence. §

Be fully supported in pre-school activities, schools, during e)gt%?)curricular activities
and social clubs as well as in workplaces and be given time tosaftend medical appoint-
ments as well as the time and privacy to self-test and adminjster medicines in a clean
and safe environment. ‘§

Create or participate in a representative patient organis\qg’on and seek the support for
that organisation from health and health-related bodi%@nd civil society.

N

XN

O
Share information with their healthcare pro\Q?ders on their current state of health, all
types of medicines they are using, allergi& social setting, lifestyle behaviour and any
other information that would be relevanbﬁh a health provider determining the most suit-

.

able treatment and advice. Q\
N
Manage their agreed care and treatrge’nt plan.

S
Adopt, implement and monitor-iigalthy lifestyle behaviours as part of their self-man-
agement of diabetes. o

Share with their healthcare@?oviders any problems they experience with their recom-
mended treatment plan, insl'uding any barriers to its successful implementation.

N
Inform family, school*@ork and social colleagues they have diabetes so that they can
be supportive to peopie with diabetes, if and when needed.

%
Show consideratién and respect for the rights of other people with diabetes and their

healthcare providers.
\¥

Source: International Diabeteﬁderation.

Available at: http://Www.i@rg/webdata/docs/advocacy-kit/Charter-of—rights-ES pdf

&
S
&
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11.2. Support groups for people with diabetes $
>
R
&
ostal
Name Phone Address oy
o O Code
Federacién de Diabéticos Espaioles (FEDE) 916 908 840 Ei‘ll(l)i)de la Habana, §<P°S‘ 28945
Asociacion Céantabra de Diabéticos (ACD) 942 274 022 Plaza Rubén Dan% s/n 39005
Prolongacml@aseo de
Asociacion de Diabéticos de Melilla 952 679 626 Ronda 52080
(ADIMEL) 690826328 | Edif. Marﬂ?Alboran 3 bajo
Aptdo. Correos n.° 67
L S . N
Asociacién de Diabéticos Principado de 985 88 14 97
Asturias (ADPA) 696 295 026 Isi\&) Erbosa. 17 33440
Asoc1ac1on de personas con diabetes de les 971 723 243 e la Rosa, 3-2° 07003
illes Balears fQ #)
N fo 12
Asociacién Navarra de Diabéticos (ANADI) 948 207 704 C)° gr‘fgaerena I-entreplanta 31001
' .
Pere Vergés 1-11.er piso
Associaci6 de Diabetics de Catalunya (ADC) 934 5 1%676 Hotel dentitats de la Pau- 08020
Serveis
Diabéticos Asociados Riojanos (DAR) @31 278 Avda. Pio XII, 10-1.°C 26003
Federacion Asociaciones Diabéticos de . Pl. Espafia 4, 1,a pta-Centro
Extremadura (FADEX) . ‘\\@9 24844311 Civico-Aptdo. 249 06700
<
Federacion de Asociaciones de Diabetes de o .
Canarias (FADICAN) ($‘ 922 253 906 Santiago Cuadrado, 7 38201
Federacién d iaciones de Diabéti N
ederacion e asociaciones de LIabelicos qy 959 284 634 Vizquez Lopez, 50-2.° izda. | 21001
Andalucia (FDA) \\O
Federacién de Asociaciones de Diabéfigos de Cmono
Aragén (ADEARAGON) 976 301 519 Moncasi, 3.°-2.°C 50006
%
Federacion de Asociaciones de(@béticos . .
de la Comunidad Auténoma dgMadrid 656443718 | Alvaro deBazin 12, bajo- 28902
local 4
(FADCAM)
Federacion de Asociacio; % de Diabéticos de . o
Euskadi (FADE) (2 944 446 606 Iparraguirre 46, 3.°-1.a 48010
Federacién de Cas 1a Mancha de Lo
Asociaciones de@abéticos (FEDICAM) 619516 115 Mediodia 27 13600
Federacién decbyiabéticos Comunidad .
Valencian %@DI COVA) 965 257 493 Aidn, 21-local 12 03210
Federaci¢fvde Diabéticos de Castilla y Le6n 923 123 612 Corregidor Caballero Llanes 37005
(FA ) 15-19
Fed&:ién Gallega de Asociaciones de Ronda Don Bosco, 41-bajo-
Diabéticos (FEGADI) 986431 582 oficina 12 36202
Federacion Murciana de Diabéticos 968 52 90 14
Tolosa Latour, 4-6.°A 30201
(FREMUD) 968 52 99 31 olosa Latour, 4-6 020
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e
. . Communit oD
Locality Province v Web Email \\,Q
Autonomous o)
Fuenlabrada | Madrid Madrid www.fedesp.es fede@fedesp .es\Q6
Santander Cantabria Cantabria www.diabetescantabria.org |asoc .acd@te@a.es
h. §
Melilla Melilla Melilla www.adimel.org clubadintél @hotmail.com
9
Luanco Asturias Asturias www.asdipas.org info@sdipas .org
D
Palma Islas . o .
de Mallorca | Baleares Islas Baleares |www.adiba.es | ’a\"&&ba@adlba.es
Pamplona Navarra Navarra www.anadi.es (§~anadi.corre0@ gmail.com
O
Barcelona Barcelona Catalufia www.adc.cat \\Q adc@adc .cat
Z
Logrofio La Rioja La Rioja Www.diabeticosrio@s.org dar@eniac.es
Villanueva Badajoz Extremadura  |www.fadex.orgg, fadex @extremadura.es
de la Serena .6
La laguna Santa Cruz Islas Canarias |www diabe;gde\\'ncanarias org |info@diabetetenerife.or.
& de Tenerife T org org
. N, . "
Huelva Huelva Andalucia Www.d@etlcosandalucua. huelvadiabetes @hotmail.
org o com
Zaragoza Zaragoza Aragoén W\y&é)ldezaragoza.org asociacion@adezaragoza.org
AN
N
Getafe Madrid Madrid o\gvew.fedcam.com fedcam@yahoo.es
N
Bilbao Vizcaya Pais Vasco \$ AVD1@euskalnet.net
P . (@)
Alcdzar de Ciudad Real Castilla-I, www.fedicam.org domingocamacho@terra.es
San Juan Mancha &
Alicante Alicante Comu@ad www.fedicova.org fedicova@live.com
Valq&ana
Salamanca Salamanca %§lla y Leén |[www .fadcyl.es adesalamanca@gmail.com
~
Vigo Pontevedra <gGalicia www.diabeticosgallegos.org |Begona.lorenzo@mpsa.com
.3
Cartagena Murcia & Reglqn de www.fremud.org sodicar@telefonica.net
~ Murcia
N
()
Q%Q
$
2
Q
4
4]
&
(Y
<
AN
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Appendix 12. Glossary ;§°5
@

Angiotensin converting enzyme inhibitors (ACE): drugs, which exert their main @ion by
inhibiting the transformation of the angiotensin I enzyme to the angiotensin Ikenzyme,
thus obtaining a limitation of the vasoconstrictor effect of this enzyme at pg;ﬁﬁheral level.

Ankle-arm index: systolic pressure ratio in the ankle and the arm. Q\Q)'

Antagonists of angiotensin II receptors (ARBs), exert their vasodilatory @on by blocking the

enzyme angiotensin II at its receptors AT1 levels. X
Anti-21-hydroxylase antibodies: autoantibodies recognizing the 21—}%$oxylase enzyme, which

are associated with Addison’s disease. N

Anti-GAD antibodies (GAD =glutamic acid decarboxylase): autgantibodies associated with the
autoimmune response of DM1, which recognize the glutanii¢ acid decarboxylase enzyme.

Anti-IA2 antibodies: autoantibodies associated with the ausénmune response of DM 1, which
recognize the tyrosine phosphatase. Q)

Anti-Insulin antibodies (AIA =insulin autoantibodg'eg). autoantibodies associated with the
autoimmune response of DM1, which recognise i@lin.

Anti-Islet cell antibodies (ICA =islet cell antiql%es): autoantibodies associated with the
autoimmune response of DM, detected by imrmmunofluorescence that recognize antigens of
pancreatic islets. O

Anti-TPO antibodies: circulating autoantib§§s that recognize the thyroid peroxidase enzyme,
which is associated with the autoimmune’thyroid disease.

Anti-transglutaminase antibodies (ATA)tautoantibodies that recognise human transglutaminase,
and are associated with celiac diseée.

Anti-zinc transporter antibodies @nTS): autoantibodies associated with the autoimmune
response of DM1, which recdgnizes a Zn transporter protein in the beta cells and plays a
crucial role in its maturatic&@nd thus also in the secretion of insulin.

ASR Scale (Achenbach-scalé}Q. instrument to assess the skills and behavioural problems in
children. Q)Q

Biomicroscopy: Examination of living tissues under a microscope. In ophthalmology, eye
examination with g%nicroscope (anterior chamber, lens, vitreous), using special lighting
focused with theo}@it lamp.

Case-control studfoa study that identifies people with a disease (cases), i.e. lung cancer, and is
compared with a group without the disease (control). The relationship between one or more
factors (i.essmoking) related to the disease is examined by comparing the frequency of
exposuré’tb this or other factors between the cases and the controls.

Clinical Prédiction Rule: is a clinical tool that quantifies the individual contribution of various
components of the clinical history, physical examination, and laboratory results and other
V@?bles on the diagnosis, prognosis or likely response to a treatment in a particular patient.

Co@gne Library: database on effectiveness created by the Cochrane Collaboration, composed
among others by original systematic reviews of this organization.
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Cognitive behavioural therapy or cognitive therapy: a psychotherapeutic interventio.n@lich
highlights prominently cognitive restructuring, the promotion of a collaborative th&rapeutic
alliance and associated behavioural and emotional methods using a structured fr@lework.
Its working hypothesis is that thought patterns, called cognitive distortions, havg-adverse
effects on the emotions and behaviour and therefore its restructuring, througltpsycho-
educational interventions and continuous practice, can improve the state O@he patient.

Cohort study: consists of monitoring one or more cohorts of individualg@%o have different
degrees of exposure to a risk factor, and in whom the onset of the di%}se or the condition
being studied is measured. &

Confidence interval is the range, which lies within the true magnitud oFthe effect (never known
with absolute exactitude) with a predetermined degree of secu% or confidence. The most
common phrase used is the “confidence interval at 95%” (or @onfidence limits at 95%).
This means that within that range, the true value would be _f\ d in 95% of the cases.

Conventional insulin syringe: 1 ml syringe, graduated to be g-l’e to administer insulin in units.
NS

Copper IUD: intrauterine device used as a non—hormonaté%ntraceptive. The copper acts as a
spermicide and prevents the union of sperm and eggg,

Cost minimization analysis: Economic analysis in »\@ch the costs are expressed in monetary
units and the health effects are identical. {b

Cost-utility analysis: Economic analysis in whicbﬁie costs are expressed in monetary units and
the benefits in QALY (years of quality-adiué@d life). The result, expressed as a cost/QALY
ratio, can be used to compare different in@/entions.

N
C-Peptide: peptide secreted in equimolar an{ehnts with insulin, which is used as a marker for the
role of the cells. N

N

>

DTSQ (Diabetes Treatment Satisfacti(&sQuestionnaire): questionnaire assessing the quality of
life for people with diabetes Q

Embase: European Database (Du%h? created by Excerpta Médica containing clinical medicine

and pharmacology. \\Q
Endomysial antibody: immu@lobulin A antibodies which act directly against the interfibrillar
substance of the smooth®wuscle (endomysium).

FDA: Food and Drug Adafinistration (USA).
Formal Education: thzﬁ%vhich is based on regulated or structured programs
Glucagon: contra-in§alar hormone with a hyperglycaemic effect.

Glucose real tim@'eading systems: Data generated from an initial latency period and the first
calibration:$ includes alarm systems in case of hypoglycaemia and hyperglycaemia, and
some mddels have predictive alarms. The “real time” information is used by the patient
(previogisly trained) interactively. This information is downloaded by the patient himself;
these&vices are designed to be used by the patient.

Glucoseretrospective reading systems (Holter): Glucose data are downloaded to the end of

record using all the calibration points for its adjustment; they are placed by physicians/

~Znurses, are blind to the patient and the data is downloaded afterwards so that the appropriate
changes can be decided on.
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Glycated haemoglobin (also glycosylated haemoglobin) reflects the percentage of @cose
binding to haemoglobin. Higher blood glucose levels are associated with higherigiycated
haemoglobin levels. Taking into account the average life of the erythrocyte, this n@surement
reflects the elevation of blood glucose over a period of approximately 3 monthsy

Heterogeneity: See ‘Homogeneity’. \“"\Q
HLA (human leukocyte antigen region): group of localised genes in the major@cgtocompatibility
complex on chromosome 6p21. §

Homogeneity: means ‘similarity’. Some studies are considered homoged_))?ous if the results do
not vary among themselves more than what can be expected by@anoe The opposite of
homogeneity is heterogeneity. b

Intensive therapy: elements that are part of intensive therapy in DI&:
1. Multiple doses of insulin. \\QQ)
Careful balance between food intake, physical activit Q)nd insulin doses.
Daily monitoring of blood glucose. @)
Self-adjustment plan in the treatment (diet, exqr\g%e, insulin).
Define optimum glucose levels for each patiq@
Frequent visits to the monitoring team. \QK
Patient and health care team education,a\ﬂﬁ motivation.

Psychological support. §

® NN A WD

9. Quarterly assessment of HbA ley\e}s.
Ketonemia: presence of ketones in the d‘god.
. . o . .
Ketonuria: presence of urine ketoneséacetone, beta-hydroxybutyric acid and acetoacetic acid).

LNG-IUD: levonorgestrel—releasi@*o intrauterine device for birth control used by producing
endometrial atrophy, also am\ﬁng on the cervical mucus and the ovary, preventing fertilization
and the progressive decreg@} of bleeding.

Medline: Predominantly cli(rzl)@al database produced by the US National Library of Medicine.

Meta-analysis: A statistiéhl technique used to integrate the results of different studies (studies
of diagnostic tests.@linical trials, cohort studies, etc.) in a single endpoint, giving more
importance to th@tsults obtained in larger studies.

MODY diabetes (. Mﬂturlty-onset diabetes of the young) adult diabetes that appears early in life
and which n(obvadays tends to be included in the group of monogenic diabetes.

NICE: Part 0221% NHS (National Health Service, UK). Its role is to provide physicians, patients
and the.géneral public with the best evidence available, primarily in the form of clinical

guldegres

Non-mydriatic camera: a camera that can take pictures of the retina and generally of the fundus
of%e eye without inducing mydriasis.

Odds-Ratio (OR): Is a measure of the effectiveness of a treatment. If equal to 1, the effect of
the treatment does not differ from that of the control effect. If the OR is greater (or smaller)
than 1, the treatment effect is higher (or lower) than the control effect. It must be noted that
the effect being measured may be adverse (e.g., death, disability) or desirable (e.g. quit
smoking).
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Ophthalmoscope: An optical instrument with a special lighting system used to obg@ the
position of the eye, particularly the retina and its components e. g. vessels, parenc@na and
optic nerve. le;

L
Ophthalmoscopy or fundus of the eye check-up: is the process of exploration Eq the retina.
It can be done by direct or indirect ophthalmoscopy or with different 1ep;§'es such as the

Goldaman lenses, Bayadi lens, Hurbi lens, among others. Q)O

Prefilled syringes or prefilled pens: insulin injection systems with a capa \'of 300 IU, p en-
shaped and which includes the possibility of fractionated dosing and seale variations of 1 or

21U. -Q
N

Randomized clinical trial: a study design in which people are randor@? assigned to two groups:
one (the experimental group) receives the treatment that is#ing tested and the other
(comparison or control group) receives the standard treatmeng,(or sometimes placebo). The
two groups are monitored to observe any difference in the'\&ults. This is how the efficacy
of a treatment is assessed. ) b‘z’

N
Refractory arterial hypertension: lack of adequate con@ of blood pressure despite using a
treatment with three drugs at maximum doses. @

Relative Risk (RR): The ratio between the event ra \Ci)n the treatment group and the control
group. Its value follows the same interpretation @ he OR.

SIGN: Scottish multidisciplinary agency that deveﬁps clinical practice guidelines based on
evidence and on methodological documen}@out their design.

N
Sliding scales or phased demand: Managing\@st acting insulin before meals or every 4-6
hours depending on the blood glucose levels.

Specificity: the proportion (or percentage & really healthy people who obtain a negative result
in the test. That is, the proportion Qgtrue negatives.

Spontaneous Remission: period that nray appear after the diagnosis of DM1 that leads to
a reduction in the need for exageénous insulin at doses lower than 0.3 [U/kg/day with
improved metabolic control irpHbA | levels at 6% or less (36 mmol/mol).

Starch: food reserve polysaccl@e predominant in plants, consisting of amylose and
amylopectin. N)

Structured or regulated e(@%tional program: one that provides knowledge and skills
through a planned andprogressive program, which includes coherent objectives, is flexible
in content, covers E}% individual clinical and psychological needs, and is adaptable to the
cultural context. N

Sucrose: (table sug&r:?disaccharide of glucose and fructose.

Survival Educati&l: initial acquisition of the basic knowledge and skills by the person with
diabetes t ake him/her able to cope with the diseases, by applying the care and
treatmenteffectively.

Systematicﬁview (SR): A review, in which the evidence on an issue has been systematically
identiffed, evaluated and summarized according to predetermined criteria. It can include
thezmeta-analysis or not.

Qo

<
AN
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Appendix 13. Abbreviations

21-OH:

Ac. Anti-Tg:
Ac. Anti-TPO:
Anti-ZnT8:
ACA:

ACE:

ADA:

AMI:
Anti-IA2:
BMI:

CD:

CGM:

CH:
CIBERDEM:
CPG:
CPR:
CREF:
CSII:
CV:
DCCT:
DESIGN:
1.

2.

DM:
DN:

DR:
DTSQ:
DVC:
EAG:
EMA:
EMEA:
GADA:
GCK:
GEG:
GF:
GIK:
HbA \QQ)
IAA: @

ICA$
ICI:~
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21-hydroxylase
thyroglobulin antibodies
thyroid peroxidase antibodies
zinc antibodies antiporter
adrenocortical antibodies
angiotensin converting enzyme inhibitors
American Diabetes Association .
AMI QO
anti tyrosine phosphatase antibodies (00}
body mass index QQ)
celiac disease o3
Continuous Glucose Monitoring @

N
carbohydrates @)

Biomedical Research Centre in Diabefes and Associated Metabolic Disorders

Clinical Practice Guidelines §
Clinical prediction rule (D
Chronic renal failure \Q
Continuous subcutaneous i in infusion
. N
cardiovascular \\Q

Diabetes Control and Cémiplication Trial
erectile dysfunction -

Diabetes mellitus 1
Diabetes mellitus &pe 2
diabetes mellit,u@Q
diabetic neurq§thy
Diabetic Rétt(n)opathy

Diabetes Treatment Satisfaction Questionnaire
Vacuur@ vices
Estimf{ed average glucose
en@rhysial antibodies
Efiropean Medicines Agency
cé?utamic acid decarboxylase antibodies

Q§ glucokinase
-\ Group to create the Clinical Practice Guideline

glomerular filtration

glucose, insulin and potassium infusion
Glycosylated haemoglobin

insulin antibodies

islet cell antibodies

intracavernous injection

SNS CLINICAL PRACTICE GUIDELINES



ICU:
IFCC:
IgA:
IIC:
IIEF:
IM:
ISPAD:
IUDs:
Iv:

JAS/JSCC:

JDRF:
LDL:
LMP:
MA:
MDI:
MODY:
NEFA:
NGSP:
NICE:
NNH:

NNT:
PCP:
PDES:
QALY:
RCT:
SBP:
SC:
SD:
SEP:
SFQ:
SR:
SR:
SSRIs:
UAEN:
WBQ:
WMD:

intensive care unit ) QO)
International Federation of Clinical Chemistry and Laboratory Me%\cine
Immunoglobulin A {?
intracavernous injection S
International Index of Erectile Function \"'\Q
intramuscular Q)Q
International Society of Paediatric and Adolescent Dzabs@”
intrauterine device %
intravenous {0
Japanese Diabetes Society/Japanese Society for %\nlcal Chemistry
Juvenile Diabetes Research Foundation N
low-density lipoprotein Q:O
lidocaine plaster \\Q
meta-analysis . t()z’
multiple doses of insulin S
Maturity Onset Diabetes of the Young O

<O
non-esterified fatty acids \\S)
National Glycohemoglobin Stanqléﬁdlzatlon Program

National Institute for Clinical Q’Z‘ellence (UK)

number of patients needed tqiae treated for one patient to suffer an adverse

event. -0

number of cases to try t&??t a unit of effectiveness
preconception care program

phosphodiesterase *\\Q.\

years of quality-adésted life
randomized Q

Systolic blood(qg?essure
subcutaneou{)

standard d@latlon

Sexual Eqgounter Profile
sexuq](@inction questionnaire
spopfaneous remission

systématic review

i'a‘ective serotonin reuptake inhibitors

@pecialized care units nephrology
@)~ Well-Being Questionnaire

weighted mean difference
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