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Presentation

Care practice is becoming more and more complicated due to many different factors. One of the
most relevant factors is the exponential increase of scientific information.

To make clinical decisions that are adequate, safe and effective, practitioners need to devote
a lot of effort in continuously updating their knowledge.

In 2003, the Interterritorial Council of the Spanish NHS created the GuiaSalud Project
whose final aim is to improve clinical decision-making based on scientific evidence, via training
activities and the configuration of a registry of Clinical Practice Guidelines (CPG). Sinc¢e then,
the GuiaSalud project has assessed dozens of CPGs in agreement with explicit criteria’stipulated
by its scientific committee. It has registered them and has disseminated them over‘he Internet.

At the beginning of 2006, the D.G. of the Quality Agency of the Nati¢rial Health System
prepared the Quality Plan for the National Health System, which was divided into in 12 strategies.

The purpose of this Plan is to increase the cohesion of the Natignal Health System and help
guarantee maximum quality health care for all citizens regardless-ef'their place of residence.

As part of the Plan, different agencies and expert groups in prevalent pathologies related to
health strategies were entrusted with the preparation of eigiit CPGs. This type 2 Diabetes guide-
line is the fruit of this assignment.

The definition of a common methodology to prepare the CPGs for the NHS was also re-
quested, and this has been prepared as a colleciive effort of consensus and coordination among
the Spanish CPG expert groups.

In 2007, the GuiaSalud project was renewed and the Clinical Practice Guideline Library was
created. This project developed intclihe preparation of the CPGs and included other Evidence-
Based Medicine services and preducts. It also aims to favour the implementation and assessment
of the use of CPGs within the iVational Health System.

This CPG deals with type 2 Diabetes mellitus (DM 2), a disease with serious implications as
regards the morbidity atid mortality of our population. It has been prepared by a multidisciplinary
team, comprised of.medical, nursing and pharmaceutical practitioners from fields such as primary
care and endocriitology. The patients’ point of view has been taken into consideration through
their involvement in a specific focus group. Likewise, the opinion of scientific societies and the
Spanish Diabetes Federation has also been included.

Tiie CPG answers 40 questions on the health care provided for patients who suffer diabetes
tvpe 2. Special emphasis is placed on aspects such as education and self-care, the new pharmaco-
togical strategies, the prevention of macro- and microvascular complications and the pre-diabetic
stages. The evidence, which supports most of the recommendations, is solid and coherent.

We are sure that this project will result in better quality health care for the diabetic patient.

Dr. Alberto Infante Campos
D. G. of the NHS Quality Agency
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Questions to be answered

Definition, natural history, diagnostic criteria and screening
of DM 2

1. What is the definition of diabetes? Diagnostic criteria, tests to be carried out and cut-points
Which are the risk factors to develop DM 2?

For which risk groups is diabetes screening recommended?

oW

. Which is the most reliable test for diabetes screening: fasting blood glucose, ‘cral glucose
tolerance test, glycosylated haemoglobin (HbA ¢)? How frequently are the.screenings to be
carried out on the population at risk?

5. What is the diagnosis validity of HbA ¢ Ic in patients with fasting plasma glucose between
110 and 126 mg/d1?

6. What is the diagnosis validity of capillary blood glucose in comparison with venous plasma
glucose and oral glucose tolerance test to the diagnosis and screening of diabetes?

Prevention of diabetes in patients with intermediate
hyperglycaemia

7. Which interventions are efficient to prévent the development of diabetes in patients with im-
parired fasting glucose or impaired oral glucose tolerance test (diet, exercise, pharmacologi-
cal treatment)?

Diet and exercise

8. What is the most appropriate diet for a diabetic patient?

9. What are the effects of physical exercise on DM 2 patients? What type of exercise is recom-
mended?

Glycemic control

10. Which are the targetss for HbA ¢?

11. What is the initial pharmacological treatment for patients with diabetes who do not reach the
appropriate glycemic control criteria?

12. Which is the most appropriate treatment in case of failure with the initial therapy?

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 13



13. Which drug combination strategies are recommendable to treat patients with diabetes with
poor glycemic control?

14. Which drug combination strategies are recommendable to treat patients with diabetes with
poor glycemic control after using double oral therapy (triple oral therapy vs. insulin)?

15. Should the treatment with oral antidiabetic drugs be maintained in patients who start treat-
ment with insulin?

16. What initial insulin regimen is the most appropriate for patients who failed with oral drugs?

17. Which is the efficacy and safety of insulin analogues in comparison to conventional insuiin
for patients with DM 2 who require the use of insulin?

Screening and treatment of macrovascular complications

18. Is the cardiovascular risk for diabetic patients comparable to the risk for those patients who
have suffered a myocardial infarction? What risk table is recommemnded for patients with DM
2?

19. Should a coronary hearte disease screening be carried out irpadults with DM 27

Which is the method to develop a coconary heart disease
screening?
20. Should diabetic patients be treated with aspirin?

21. Does the treatment with statins reduce cardiovascular complications in diabetes? When is it
appropriate to use treatment with statins for patients with diabetes?

22. Which are the targets forhlood pressure within the treatment of the diabetic hypertense pa-
tient?

23. Which is the preferted hypertensive treatment in patients with diabetes and high blood pres-
sure?

Screeriing and treatment of microvascular complications'

24.-Should a screening of the diabetic retinopathy be carried out? With which technique and how
often?

' The question on peripheral arteriopathy has been included in the section on diabetic foot as there is no randomized clinical trial on
screening efficacy as isolated intervention (only evidence has been found when the peripheral arteriopathy screening was done within
the context of a diabetic foot screening).
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25.

26.
27.
28.

Is a diabetic nephropathy screening to be done? How often should it be carried out? What
methods are to be used?

Which is the treatment for patients with DM 2 and microalbuminuria?
Which is the treatment for painful diabetic neuropathy?

Which is the treatment for erectile dysfunction in a type 2 diabetic patient?

Diabetic foot. Assessment, prevention and treatment

29.
30.
31.

Should a diabetic foot screening be done? How often? What method?
Which are the most effective preventive measures to avoid diabetic foot complications?

What is the efficacy of the interventions to treat diabetic foot ulcers?

Diabetologic education

32.
33.
34.

35.

36.

Which are the goals and contents of the education addressed to patients with DM 27
Is the education addressed to patients with DM 2 effective?

How should education be addressed to patients with DM 2 in primary care and in specialist
care?

Is self-management effectivet for patients with DM 2 (with components such as weight self-
control, self-monitoring of blood glucose, foot or blood pressure)? What should the content
of the self-management program‘include?

Is self-monitoring of blood giucose effectivein patients with DM 2, treated with insulin and
not treated with insulin?

Organization ot the visit of a DM 2 patient

37.
38.
39:
40.

Which are the referral criteria to a specialized consultation proposed?
Whizh is the initial treatment for adults with DM 27
Which are the good control criteria proposed for patients with diabetes?

Which is the content of the periodic control in medical and nursing consultation?
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Summary of recommendations

Definition, natural history, diagnostic criteria and DM 2 screening

B

The use of HbA c is not recommended as a diagnostic criteria in patients with impaired
fasting glucose.

The development of studies within our field is recommended to assess the diagnostic va- ‘
lidity of HbA c in these situations.

Annual screening of diabetes through fasting plasma glucose in the population 2t risk,
defined by hypertension, hyperlipemia, obesity, gestational diabetes or obstetric) pathol-
ogy ( macrosomia, repeated miscarriages, malformations), impaired blood giicose, and
impaired glucose tolerance at any age; and every three years in patients.aged 45 or more,
within a structured program on cardiovascular prevention.

Capillary blood glucose is not recommended as diagnosis test in population at risk.

Prevention of diabetes in patients with intermediate-hyperglycaemia

In patients with impaired glucose tolerance or impaired fasting glucose, the structured

A
programs recommended are those, which foster physical exercise and diet.
A | The use of pharmacological treatments is 7ot recommended for patients with impaired

glucose tolerance or impaired fasting glucose.

Diet and exercise

Diet

D

The distribution of fie intake of carbohydrates during the day to enable glycemic control,
adjusting this to pharmacological treatment is recommended.

A

The use of phaStructured programs which combine physical exercise and dietary advice,
reducing fhe intake of fat (<30% of daily energy), carbohydrates between 55%-60% of
daily energy and 20-30g of fibre intake are recommended. Patients with BMI =25 kg/m?,
mugt follow a low-caloric diet. rmacological treatments is not recommended for patients

with impaired glucose tolerance or impaired fasting glucose.

T

Widespread use of obesity-related diabetes pharmacological treatment is not recommend-
ed (orlistat, sibutramine). It can be used in specific cases, taking into consideration the as-
sociated pathology and the possible interactions, contraindications of the different drugs.

Bariatric surgery in diabetic patients with morbid obesity may be recommended in spe-
cific cases, taking into consideration the risks and benefits, the patient’s preferences, his
comorbidity and the technical availability.

The use of omega 3 fatty acid supplements is not recommended for the diabetic popula-
tion in general.

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 17



C | The use of omega 3 fatty acids could be considered for diabetic patients with severe
hypertriglyceridemia who do not respond satisfactorily to other means (diet and drugs).

B | It is not necessary to contraindicate the moderate consumption of alcohol in diabetic pa-
tients with this habit, unless there are other medical criteria which require it. In any case,
it is recommendable to limit the intake of alcohol to a maximum of two-three units per
day in the case of men and one-two units in the case of women.

D |Fixed menu diets can be used, or portion exchange diets or those based on simplified
guidelines, depending on the patient, the specialist or the health environment.

Exercise
A |In DM 2 patients, the practice of regular and continuous physical exercise’ 1s recom-

mended, of aerobic or anaerobic intensity, or preferably a combination .ef both. The rec-
ommended frequency is three sessions per week on alternate days, progiessive in duration
and intensity and preferably under supervision.

Glycemic control

Glycemic control with oral antidiabetic drugs

HDA ¢ targets

D

In general, orientative targets under 7% foc HbA ¢ are recommended. However, the target
should be based on an individual assessment of the diabetes risk complications, comor-
bidity, life expectancy and patients’ preferences. A more intensive control is recommend-
ed for patients with microalbuminuria within the context of a multifaceted intervention
to reduce cardiovascular risks. Likewise, less strict targets can be appropriate for patients
with a limited life expectaricy, elderly or individuals with comorbidity conditions, with a
previous hypoglycaemiz history or patients with long-term diabetes.

Initial treatment with_n:onotherapy

If after a three-six months treatment with non-pharmacological measures glycaemic tar-

D
gets ar¢ not achieved, it is recommended to start pharmacological treatment.

D | Ora? glucose lowering drugs should be prescribed within a trial period and its effects
stiould be monitored according to HbA c levels.

A’ | Metformin is the preferred drug for people overweight or suffering from obesity (BMI
=25,0 kg/m?).

B | Metformin is also the first line option for people not overweight.

C |Metformin is contraindicated for patients with renal failure (serum creatinine over 1,5
mg/dl for men and 1,4 mg/dl for women).

A | Sulfonylureas should be considered as initial treatment when mwtformin is not tolerated

or is contraindicated and it can be used on patients not overweight.
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DG | A daily single dose of sulfonylurea can be useful when there is a suspicion of a problem

of therapeutic non-compliance.

B | Glinides can play a role to improve glycemic control in patients with non-routine models
(no regular meals or missed meals).

B | Acarbose can be considered an alternative therapy when there is intolerance or contrain-
dication to the rest of oral antidiabetic drugs.

B | Thiazolidinediones should not be used as first line drugs. Rosiglitazone has been recently
withdrawn from the market because of its negative cardiovascular profile. ‘

B | Should the use of a thiazolidinediones, be considered necessary, it is recommended te use

pioglitazone due to its more favourable safety profile.

Additional trials are required with morbimortality and safety variables to establish the
role of the incretin therapy in DM 2.

Combination therapy after failure of initial monotherapy

B | When glycemic control is not appropriate in monotherapy, a second drug should be added.

A | Sulfonylureas should be added to metformin when glycemic control is not appropriate.

A | When glycemic control is not satisfactory with a sulionylurea in monotherapy, metformin
should be added.

B | Should there be intolerance to sulfonylureas or in patients with non-routine intake mod-
els, meglitinides can be used.

B | Acarbose as alternative treatment fer patients who cannot use other oral antidiabetic
drugs could be considered.

B | Thiazolidinediones, are second line drugs within a combined therapy. Their use could
be considered individually,when there is poor glycemic control as well as intolerance or
contraindication to other oral antidiabetic drugs. In this case, the use of pioglitazone is
recommended.

B | Thiazolidinediones, should not be used in diabetic patients with heart failure.

Treatment after the failure with a two drug associated therapy

A

Should there be an inadequate control of glycaemia despite using a double optimized oral
therapy, the use of treatment with insulin is recommended.

Triple oral therapy can be recommended after an evaluation of the potential cardiovascu-
lar risks in specific patients with insulinization problems.

Should the use of thiazolidinediones,be considered necessary, it is recommended to use
pioglitazone due to its more favourable safety profile. Rosiglitazone has been recently
withdrawn from the market because of its negative cardiovascular profile.
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Insulin therapy

A

When an insulin treatment is started, it is recommended to maintain the metformin and /
or sulfonylureas therapy.

The need to continue with sulfonylurea or to reduce its dose due to hypoglycaemia risk
must be monitored.

In patients with DM 2 who require insulinization the generalized use of insulin analogues
is not recommended. On the contrary, slow-acting insulin analogues should be used for
patients with an increasing risk to night hypoglycaemias. In patients with DM 2, when
intensive insulinization is required, fast-acting analogues have no advantages.

DCPG

DCPC When choosing the initial insulin regimen, the preferences of the patient; the risk
of adverse effects (especially hypoglycaemia) and costs should be taken inte considera-
tion.

Screening and treatment of macrovascular complications

Cardiovascular risk and statin treatment

D

Localized evidence does not provide a recommendaticn favouring coronary heart disease
screening in the general asymptomatic diabetic population. More research is required for
selected groups at high risk.

Treating the general diabetic population wifh the same means as the population that has
suffered an myocardial infarction is not recommended.

Whenever necessary, a risk table should be used to calculate the coronary risk in diabetic
patients. The risk tables recommetded are those from the REGICOR project.

In patients with diabetes for@more than 15 years, especially in the case of women, it is
recommended to use anapetylsalicylic acid and statin treatment, due to its high cardio-
vascular risk.

A statin treatment ic’'recommended for diabetic patients with coronary risk 210% accord-
ing to the REGICOR table.

The evidence relating the effectiveness of aspirin in diabetic patients is controversial. The
use of aspirin treatment can be considered for diabetic patients with coronary risk =10%,
accorging to the REGICOR table, but risk benefict assessment is needed.

Inrtype 2 diabetic patients with cardiovascular risk =10% in the REGICOR table and
for those where statins are contraindicated or are not tolerated, the use of fibrates can be
considered.

High blood pressure treatment

B/D

Patients with high blood pressure and DM 2 without nephropathy should receive treat-
ment to reduce their blood pressure until achieving an diastolic blood pressure (DBP) <80
mmHg (B) and systolic blood pressure (SBP) <140 mmHg (D).

20
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Hypertense patients with DM 2 without nephropathy should be treated firstly with an an-
giotensin converting enzyme (ACE) inhibitor or a thiazide; or both when blood pressure
is to be controlled. Dihydropiridinic calcium antagonists are the alternative treatment.

BCPG

Beta-blockers are not recommended unless there is any other firm indication for its use,
such as ischemic cardiopathy or heart failure.

Screening and treatment of microvascular complications

Diabetic retinopathy screening

B | The use of a 45° non-mydriatic retinal camera with a single photograph is recomsaéended
as a diabetic retinopathy screening method.
B |In DM 2 patients without retinopathy, the recommendation is for a control to be carried

out every three years and every two years in the case of patients with non-proliferative
mild retinopathy.

Diabetic nephropathy

C | Microalbuminuria screening is recommended duringihe initial diagnose of type 2 dia-
betic patients and afterwards on an annual basis.

DS | The morning albumin-to creatinine ratio is the’method recommended.

DCPS | Should this method not be available, the determination of microalbuminuria during peri-
ods of time of 12 or 24 hours, or the use of morning urine dipsticks could be useful.

A | Patients with DM and nephropathy thypertense and normotensive) should be treated with
an angiotensin converting enzyme (ACE) inhibitor. The angiotensin II receptor blockerst
(ARB II) is the alternative treatment when ACE-Inhibitors are not tolerated.

A | The use of the combinafion ACE-Inhibitor — ARB II is not recommended.

DCPS | ACE-Inhibitor -AR3 IIs must be used with caution in patients with suspicion of renal
artery stenosis. Pjasma creatinine and potassium monitoring is recommended two weeks
after the start-cf the treatment.

A | In patients’with DM 2 and nephropathy a multifactorial intervention is recommended

(measiires considering the patient’s life style and pharmacological therapy) monitored by
a multidisciplinary team with appropriate training.

Diabetic peripheral neuropathy

A

Tricyclic anti-depressants and traditional anticonvulsants are the preferred drugs to treat
neuropathic pain in diabetic patients. As second line drugs (when there are contraindica-
tions for the previously mentioned treatments or these are not tolerated), the use of new
anticonvulsants (gabapentin or pregabalin), opioids (such as morphine, oxycodone or
tramadol) or duloxetine is recommended.
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B | When the response to the treatment is not sufficient, other drugs with different action
mechanisms can be associated, monitoring the response and any adverse effects.
B | In milder cases, topical treatment with capsaicin can be used, assessing the response and

its local adverse effects.

Erectile dysfunction

A | 5-FDE inhibitors are the preferred drugs to treat erectile dysfunction in men with DM 2. J

B |In case of contraindication or intolerance to 5-FDE inhibitors, the following drugs cari-ise
used alternatively: intracavernous alprostadil (tolerance and acceptability problems) or
apomorphine (doubtful efficacy). The patient’s preferences and response to the {rzatment
are to be assessed.

B | In specific patients where it is not possible or desirable to use pharmacological therapy,

psychotherapy can be recommended.

SFDE inhibitors are contraindicated for patients who use nitrates {or angina.

Diabetic foot. Assessment, prevention and treatment

A

In diabetic patients, screening, risk stratificationy prevention and treatment for risk foot
structured programs are recommended.

DCPG

Professionals who deal with diabetic patients should assess the risk to develop diabetic
foot ulcers during the control visits. Airannual check-up is recommended in low-risk pa-
tients, every three to six months foimild risk patients and between one and three months
for high-risk patients.

Diabetic foot screening must include: foot and soft tissue check-up, footwear assessment,
skeletal muscle scan, symptoms of peripheral artery disease assessment complete with
the determination of th¢ ankle-brachial index in some cases and assessment of sensitivity
through a monofilament or turning fork.

DCPG

More in depthrmonitoring is recommended for elderly patients (>70 years), with long-
term diabetes, residential patients, suffering from sight problems, smokers, those with
social ptovlems or who live alone.

Education on the appropriate care for diabetic foot, within a structured educational pro-
g¢iam which includes different elements is recommended, in order to improve knowledge,
toster self-management and reduce the risk of complications.

Patients with prior ulcer without severe deformities can use common footwear (well ad-
justed and well made), while those who suffer foot deformities could use therapeutic
footwear.

Training on how to deal with diabetic foot should be developed among the professionals
who deal with these patients.

22
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Treatment for diabetic foot ulcers

D

In diabetic foot ulcers, the necrotic tissue should be removed with surgery for better heal-
ing. The use of hydrogel dressings as debriding agents can be recommendable for better
healing. In case of severe ischemia, the patient should be referred.

Contact splints are the devices chosen to reduce plantar pressure in diabetic patients with
non-infected and non-ischemic foot ulcers.

Fixed fibreglass splints are an alternative to contact splints, as they require less time and
professional staff. ‘

Routine culture in diabetic foot ulcers is not recommended as it has a limited diagnosis
value.

DCPG

Patients with progressive ulcers, which do not heal, and with clinical symptoms of active
infection, should receive systemic antibiotic treatment.

DCPG

If an antibiotic is to be used, the most probable microorganisms as-well as the local resist-
ance patterns should be considered, with broad-spectrum antibiotics that cover anaerobes
and aerobes.

DCPG

Should there be no solid evidence of clinical efficacy or cost-effectiveness, the health
professionals should use the dressings which adapt_best to their clinical expertise, the
patient’s preference or infection location as well as’cost.

More research is required to determine the roie of colony-stimulating factors in patients
with diabetic foot infections.

Diabetologic education

A

People with diabetes shouii be given a structured education program based on their regu-
larly checked needs duritig the diagnosis stage and subsequently, on a regular basis.

The use of severallearning techniques adapted to the patient’s personal preferences and
integrated withinhis daily care routine on the long term are recommended.

Primary and-specialist care teams should foster programs directly aimed to encourage
patient participation, adapted to their preferences and aims and which include contents
related to their personal experience.

Self-management should be recommended to people with DM 2, by fostering the pa-
tient’s participation.

Self-management components may vary, though in general, these should include knowl-
edge of the disease (definition, diagnosis, importance of good control) dietetic and phar-
macological treatment, physical exercise, ways to approach any complications, self-care
of feet and self-monitoring of blood glucose with adaptation of the treatment in selected
patients.

It is highly recommended that group education on self-management be directed by skilled
professionals.
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Within the medical context we recommend that these programs are carried out by nurses,
both in primary and specialist care.

Self-monitoring of blood glucose is recommended for the insulinised patient in order to
adjust the insulin dose.

The frequency of self-monitoring in insulinised patients depends on the characteristics of
the patient, the aims to be achieved and the type of insulin.

Non-insulinised DM 2 patients with an acceptable metabolic control and those recently
diagnosed should not carry out self-monitoring of blood glucose. ‘

Selected patients with inappropriate glycemic control can be offered a self-monitering
of blood glucose within a structured educational and self-management program{‘which
includes regular follow-up. The patient’s level of motivation, his capacities and prefer-
ences, the frequency of hypoglycaemias, the type of medication used and the costs are to
be taken into consideration.

DCPG

Self-analysis can be offered to non-insulinised DM 2 patients in ordes to provide informa-
tion on hypoglycaemias, assess glycemic control after changing treatment or life style and
monitor changes during intercurrent diseases.
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1. Introduction

Effective care for diabetic patients implies coordinated and multidisciplinary work where primary
and also specialised care are involved.

Type 2 diabetes mellitus is a disease where medical advances are constantly taking place,
both in the diagnosis as well as its handling and treatment. Changes in the diagnostic criteria,
marketing of new drugs for glycemic control and the permanent publication of new studies on the
efficacy of cardiovascular risk factors must be assessed and incorporated to clinical practice as
appropriate by those professionals responsible for the care of diabetic patients.

The existence of an updated Clinical Practice Guideline can be a useful tool to provide an-
swers to those questions posed when dealing with a diabetic patient.

One of the proposals of the strategy on diabetes of the National Health System (1) is to
“guarantee that the treatment and follow-up of diabetic patients complies with'the best criteria
and quality standards as regards health care”. Thus, it is recommended to “creste, adapt or adopt
and subsequently implement, within the Autonomous Communities, integrafed guides on clinical
practice according to the priorities and quality criteria established by theNational Health System”.

This is one of the reasons for choosing diabetes as a topic f¢rone of the Clinical Practice
Guidelines of the program to create clinical practice guidelines(based on evidence and which will
help the decision-making processes within the Spanish National Health System (NHS).
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2. Scope and objectives

The main aim of this Clinical Practice Guideline is to provide the sanitary professionals in charge
of diabetic patient care with a tool which will allow them to make better decisions on the prob-
lems that the caring of this disease may involve.

This Clinical Practice Guideline focuses on the patient’s care within the outpatient context
and does not deal with gestational diabetes or the acute metabolic complications of the disease. As
regards micro- and macroangiopathic complications, the Clinical Practice Guideline approaches
its screening, prevention, diagnosis and partial aspects of the treatment. There are treatments for
these complications which are dealt with at primary care and thus justify their approach n this
guide. These are the treatments of microalbuminuria, some aspects of neuropathy and,diabetic
foot.

During the editing process of this Clinical Practice Guideline, inhaled insulin was withdrawn
from the market and for this reason this section has been removed.

This guideline is addressed to: diabetes educators, family physicians, primary care and spe-
cialised nursing professionals, endocrinologists and other professionais who attend these patients
in outpatient visits (ophthalmologists, internists, cardiologists, nephrologists, chiropodists, gen-
eral and vascular surgeons, etc.). In the Annexes, both patients(and relatives can find educational
material about the disease.
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3. Methodology

Methodology. Evidence levels and formulation of recommendations.

The methodology used is recorded in the “Manual de elaboracién de GPC” (Manual on how to
create a Clinical Practice Guideline) from the Ministry of Health and Consumer Affairs'.

The steps followed were:

* Setting up the group in charge of creating the guide, which included the following profes-
sionals from: primary care (medicine, nursing, pharmacy), specialised care (endocrinato-
gists and nursing educators on diabetes) and professionals experienced in the creation of a
Clinical Practice Guideline.

* Creating of clinical questions following the Patient / Intervention / Comparigon / Outcome
format.

* Developing a qualitative study with diabetic patients (focal group and personal interviews)
in order to validate and complete the list of questions.

* Bibliographic review:

— Data bases: Cochrane Library, DARE, Medline Pubtiied, Evidence Based Review,
Embase, CINHAL, Clinical Evidence, IME, IBECS,

— Languages: English, French and Spanish.

— Research structure: in a first phase, prelimiziary research of Clinical Practice Guidelines
and systematic reviews was carried out,As a secondary evidence resource, a Clinical
Practice Guideline on glycemic control® and specific Clinical Practice Guidelines on
retinopathy, diabetic foot and nephropathy have been included?®*>.

— The Clinical Practice Guidelingirom the GEDAPS group has been used as additional
reference material. (2).

— In a second phase, widesresearch on original studies (randomised clinical trials, obser-
vational studies, studies of diagnosis and prognosis tests and clinical prediction rules)
was carried out.

— Research period: the research deadline was January 2008. However, a service of bib-
liographic alert was kept active until May 2008 to include the most relevant updated
literature.

' Grupo, d¢ trabajo sobre GPC, Elaboracién de Guias de Préctica Clinica en el Sistema Nacional de Salud. Manual Metodoldgico.
Madirid: Plan Nacional para el SNS del MSC. Instituto Aragonés de Ciencias de la Salud -I+CS; 2007. Guias de Practica Clinica en el
SNS: [+CS N° 2006/01.

“ NICE. Clinical Guideline. Management of type 2 diabetes: Management of blood glucose. London: National Institute for Clinical
Excellence; 2002.

3 NICE. Clinical Guideline. Management of type 2 diabetes: Retinopathy, screening and early management. London: National
Institute for Clinical Excellence; 2002.

* NICE. Clinical Guideline. Management of type 2 diabetes: Prevention and management of foot problems. London: National Institute
for Clinical Excellence; 2003.

3 National Institute for Clinical Excellence. Clinical Guideline F. Management of type 2 diabetes. Renal disease- prevention and early
management. London: National Institute for Clinical Excellence; 2002.
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* Assessment of the quality of the studies and evidence summary for each question, follow-
ing the recommendations of the Scottish Intercollegiate Guidelines Network (SIGN).

e Formulation of recommendations based on the “considered judgement.” by SIGN. The
evidence classification and rating of the recommendations have been developed with a
mixed system which uses the centre’s proposal on medicine based on the Oxford evidence
for the diagnosis questions and the SIGN evidence for the rest (annex 1). Controversial
recommendations or those lacking evidence have been discussed and decided on by con-
sensus among the production team in a meeting.

* Selection of a panel of national collaborator experts in the area of DM 2 to elaborate the
initial phase of the questions and review the first draft of the Clinical Practice Guidelizie.

* Different Scientific Associations involved have been contacted: Spanish Federaiion of
Diabetes, Spanish Society of Primary Care Pharmacists (SEFAP), Spanish. Society of
Family and Community Medicine (SEMFYC), Spanish Society of Primary Carc Physicians
(SEMERGEN), which are also represented by the production team and expert collabora-
tion.

* The update of the Clinical Practice Guideline is due every five years, however, there may
be an electronic update issued sooner.

* The recommendations adapted from other guidelines have been identified with the index

CPG

« ».

e The tables of the Levels of Evidence and Grades of )Xecommendation can be consulted in
Annex 1.
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4. Epidemiology and sanitary impact
of type 2 diabetes mellitus

4.1. Epidemiology of DM 2

The epidemiologic situation of type 2 diabetes mellitus (DM 2) in Spain has recently been re-
viewed in the report Estrategia en diabetes del Sistema Nacional de Salud (Strategy on diabeies
of the National Health System) from the Ministry of Health and Consumer Affairs (1). Acesiding
to this report, the prevalence of DM 2 is around 6.5% for the population between 30 =55 years
old, though this figure may vary between 6% and 12% (1; 3; 4) depending on the different stud-
ies, groups of population and methods used for diagnosis. The National Health Survey states that
in the period 1993-2003, the prevalence of diabetes mellitus (DM) declared ©y the respondents
increased from 4.1% to 5.9%, 16.7% in the age range between 65 and 74 and 19.3% for those
over 75. (1)

This prevalence increase can be due to several causes; on the one hand, the change in the
DM diagnosis criterion (reduction from 140 mg/dl to 126 mg/dly£S), and, on the other, the gradual
ageing of the population as well as the changes in lifestyle, cliaracterised by less physical activity
and diabetic habits with pathologies such as obesity (1; 6):

The data from different prevalence studies in Spain state that the use of diagnostic criteria
based on blood glucose (ADA, 1997) instead of on the Oral Glucose Tolerance Test (OGTT)
(WHO, 1999) undervalue the prevalence of diabetes. It is believed that the prevalence of un-
known diabetes is similar to that of the known diabetes (6%-10%) (4).

The DM 2 mortality rate ranges between 12.75 and 30.37 deaths for every one thousand in-
habitants, according to the different Autonomous Communities. 75% of the diabetic patients die
from cardiovascular disease, mainty due to coronary disease (1).

Diabetic microangiopathy (retinopathy, nephropathy and neuropathy) is mainly determined
by the level of glycemic cotitrol, while the development of macrovascular complications (coro-
nary heart disease, stroke.and peripheral arteriopathy) is attributed to the existence of risk factors
in the diabetic patient{hypertension, dislypemia, smoking and obesity).

Macroangicpathy or macrovascular disorder has an earlier start, a more aggressive evolu-
tion and it affects women more. The diabetic population has a greater adjusted risk than the non-
diabetic (2.6in the case of women and 1.7 in the case of men) to suffer coronary heart disease
(angina/silent ischemic cardiopathy, acute myocardial infarction (AMI) or sudden death) (2).

The prevalence of macroangiopathy in type 2 diabetics ranges between 22% and 33% in
the different studies. It is worth highlighting: 30% of electrocardiogram alterations; 12.4% of
coronary heart disease; 9.8 % of stroke; 14.1% with signs of peripheral arteriopathy; 8% of inter-
mittent claudication and, , 1.4% of amputations, according to a study carried out in the Basque
Country (3).

Up to 20% of type 2 diabetics present diabetic retinopathy when diagnosed. In the GEDAPS
study from the year 2000, retinopathy prevalence was 31% and that of amaurosis, 3%. After 20
years of evolution, 60% of DM 2 patients have diabetic retinopathy (1).
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The studies carried out in Spain state in type 2 diabetics a prevalence of microalbuminuria
of 23%; 5% for proteinuria; and between 4.8% and 8.4% for renal failure. Microalbuminuria is
a determining factor of renal failure as well as an indicator of coronary heart disease and cardio-
vascular mortality (1; 2).

Currently, diabetes mellitus is the first cause of inclusion in the renal replacement therapy
programs which includes haemodialysis, peritoneal dialysis and renal transplant (1).

Diabetic neuropathy is another microvascular complication of diabetes. It can appear as so-
matic neuropathy, where diabetic foot is included and its most common pathology is symmetric
distal polyneuropathy, which affects at least 24.1% of the DM 2 population. Autonomous neu-
ropathy affects between 20% and 40% of type 2 diabetics. The most frequent forms are digestive
neuropathy (gastroparesia, diarrhoea), cardiovascular neuropathy (orthostatic hypotension) and
impotence.

Diabetic foot is the consequence of loss of sensitivity due to neuropathy or the existence of
deformities. The existence of peripheral arteriopathy aggravates the prognosis:The amputation
prevalence is from 0.8% to 1.4%; the incidence of ulcers is 2.67% (2).

The appropriate assessment of cardiovascular risk, with the integraied action it conveys on
all the risk factors, not only on hyperglycaemia, is a priority strategy to:reduce the morbimortality
of DM 2 patients (1).

4.2. Costs for DM 2

For DM 2 patients assisted in primary care, the average direct cost was 1.305€ per patient on
an annual basis, according to the CODE-2 study. From this total estimation, 42% corresponds to
pharmaceutical expenses, 32% to hospitalization costs and 26% to outpatient health care (1).

According to a study held in Spaiw in 2002, between 6.2 and 7.4% of health care expenses
were from diabetes. The direct expence of a diabetic patient almost doubles that of a non-diabetic
patient (7).

The average of annual vigits of a diabetic patient to the family physician is estimated in nine
visits, and between a third and a half of the visits to the endocrinologist are related to diabetes (7).

4.3. Orgaiiization and assistance to DM 2 patients in the
Spanish National Health System

Diabeies is diagnosed and seen mainly by primary care physicians and by referred endocrinolo-
gists; these two physicians deal with this disease depending on its severity and the complexity of
ine treatments.

Strategy (1) states that 68.5% of the Autonomous Communities have standardised coordina-
tion between primary and specialist care, mainly through agreed protocols, improvement com-
mittees, clinical sessions and training activities. There are specific information or registration
systems on diabetes in primary care in 73.7% of the Autonomous Communities, 15% in specialist
care and 31.6% in public health. Variability is very wide.

32 CLINICAL PRACTICE GUIDELINES IN THE NHS



However, the quality of the assistance provided to people with diabetes and the health re-
sults are aspects which are difficult to evaluate. Most studies have been carried out in specific and
hardly representative areas of the diabetic population as a whole or with methodological problems
(i.e., the sampling was not randomized).

A recent report carried out within a wide population, which included 430 health centres
throughout Spain (8) and 1,907 diabetic patients, stated that 22.6% of the patients smoke, 49.4%
have glycosylated haemoglobin beyond 7% and 31.5% present >30 kg/m2 body mass index
(BMI). As regards other more controversial indicators, 61.3% suffer from cardiovascular risk,
according to Framingham original 320%; 5.6% reach LDL <100 mg/dl levels and 7.8% <130/80
blood pressure levels.

The GEDAPS group, pioneer in the assessment of diabetes assistance in primary care in
Spain, offers data from 1998 to 2002, including both the process and the result of a sample per-
formed in 8,000 patients. In its 2002 assessment, the glycosylated haemoglobin (Hb4; ) average
was 7.2% + 1.5; the BMI was 29.8 + 4.9 kg/m2; systolic blood pressure (SBP) 139"+ 4.9 mmHg;
diastolic blood pressure (DBP) 79 + 9 mmHg; and total cholesterol 205 + 40 mg/dl (9). The ten-
dency of all these indicators, both during the process and at the result stage.is the improvement
of the period analysed.

To conclude, all the indicators and data mentioned show that it i< still necessary to continue
improving assistance provided for diabetes within the Spanish Naironal Health System.
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5. Definition, natural history, criteria,
diagnoses and screening of DM 2

The questions to be answered are the following:

*  What is the definition of diabetes? Diagnostic criteria, tests to be carried out and cut-points

*  Which are the risk factors to develop DM 2?
e For which risk groups is diabetes screening recommended?

*  Which is the most reliable test for diabetes screening: fasting blood glucose, glGcose over-
load, glycosylated haemoglobin (HbA ¢)? How frequently are the screenings.to be carried
out on the population at risk?

e What is the diagnosis validity of HbA c in patients with blood glucos¢a between 110 and
126 mg/d1?

* What is the diagnosis validity of capillary blood glucose in:¢omparison to venous blood
glucose and glucose tolerance test to the diagnosisa and sc¢réening of diabetes?

5.1. Definition of diabetes meliitus

The term diabetes mellitus (DM) defines mietabolic alterations of different etiologies character-
ized by chronic hyperglycaemia and carboliydrate, fats and protein disorders in the metabolism as
a result of the defects in the secretion ot insulin, in its action or in both (WHO, 1999) (6).

DM can appear with characteristic symptoms, such as thirst, polyuria, blurred vision and
weight loss. Frequently, the syitiptoms are not serious or are barely noticeable. Thus, hypergly-
caemia can provoke functional and pathological changes for a long period before the diagnosis.

The chronic complications of DM include gradual development of retinopathy, with po-
tential blindness: ne¢piiropathy which can lead to renal failure; peripheral neuropathy with risk
for plant ulcers. @amputation or Charcot foot; several infections; dental alterations, autonomous
neuropathy; aid cardiovascular diseases such as ischemic heart disease, stroke or peripheral ar-
teriopathy:

Divi 2 accounts for 90% of the diabetic cases.

Most of type 2 diabetics suffer from overweight or obesity, which leads to an increase in
the resistance to insulin. It is a type of diabetes that presents variable levels of insulinic deficit
and peripheral resistance to the action of insulin. Frequently, in DM 2 there are high levels of

compensatory initial insulinemia, provoking insufficient insulinic secretion in the long term to
compensate the resistance to insulin. Ketoacidosis is uncommon.
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5.2. Risk factors for the development of diabetes

5.2.1. Age and sex

The prevalence of diabetes increases with age. It is below 10% in people under 60  Prevalence
and between 10%-20% for people between 60 and 79 years old (10). There is a St”g'es
higher prevalence in males aged between 30 and 69 and in females over 70.

5.2.2. Race

The Nurses’ Health Study (11) (n 78.419 patients) concludes, after 20 years of Cohort

follow-up, that the risk to develop diabetes was lower among Caucasians than Stz“dy

among the rest of the races assessed (black race, Asians and Hispanics) *

5.2.3. Genetic susceptibility

Most genetic risk for the development of DM 2 diabetes-is-based on a complex Cohort

interaction between different polygenic and environmenzai factors. st2udy
+

A cohort study (12) which lasted for 20 years cencludes that there is a greater
risk to suffer from DM in people who descend from diabetic patients; the risk is
similar if either the mother or the father are-diabetic [Relative risk (RR) 3.5 (CI
95%: 2.3-5.2]) and more so when both parents are diabetic [(RR 6.1(CI 95%: 2.9-
13.0)].

If a homozygous twin suffers from diabetes, his brother or sister will develop
diabetes in 90% of the cases (1.2).Several studies (14; 15) consider that the gene
variant 2 TCF7L2 conveys aaisk to suffer from DM 2.

5.2.4. Gestational diabetes

The risk to develop DM 2 is higher in women with gestational diabetes anteced- SR of cohort

ents (16 studies
2+

The incidence to develop DM 2 in women with gestational diabetes was
higher during the first five years after delivery; its increase was much slower ten
years after delivery (17).
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5.2.5. Low weight at birth

The relation between low weight at birth and DM incidence is not yet clear. In a
14-study high quality meta-analysis (18) (n 132.180) the odds ratio (OR) was 1.49
(CI 95%: 1.36-1.64). The results of this study are heterogeneous and are deter-
mined by the influence of a single study (19); if this study is not taken into con-
sideration, the statistic relevance disappears. This meta-analysis also associates a
DM 2 risk increase when there is high weight at birth (>4 kg) [OR 1.25 (CI 95%:
1.12-1.42)]. The authors conclude that it is difficult to acknowledge the real im-
pact of the confusion factors in the relation between low weight at birth and DM 2.

5.2.6. Breast-feeding

A systematic review (SR) (20) concludes that there could exist an association
between mother’s milk and the decrease of DM 2 incidence [OR: 0.61 (CI'95%:
0.44-0.85)]; however, the result can be overestimated as it is not adjusted by the
confusion factors in all the studies. These results coincide with those‘stated in the
Nurses’ Health Study (21) where the beneficial effect took place.after 11 months
of breast-feeding.

5.2.7. Obesity

A cohort study (22) carried out among women (n 84.991) with an average follow-
up of 16 years concluded that the most inzportant risk factor for DM 2 was high
body mass index (BMI). Relative risk for women with a 23-24.9 BMI was 2.67
(CI 95%: 2.13-3.34); BMI 25-29.9, RR 7.59 (CI 95%: 6.27-9.19); BMI 30-34.9,
RR 20.1 (CI195%: 16.6-24.4), BMI >35, RR 38.8 (CI 95%: 31.9-47.2).In the case
of men, a cohort study was «cairied out (23) and, after a five-year follow-up, it
concluded that men with a>35 BMI had a 42.1 (CI 95%: 22-80.6) RR compared
with a <23 BMI.

Abdominal ovesity (waist-hip index >0.95) increased the risk of diabetes
[RR: 42.2 (CI ©5% 22-80.6)] in a male cohort (24). In another cohort study (25)
carried out aniong the general German population in general, the DM highest risk
was in thé-case of men with a high BMI in combination with a high waist-hip
index.
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5.2.8. Diet and alcohol

Type of diet
The dietary pattern influences the risk to suffer from DM 2. Cohort
studies
From a 20 year-long cohort study, after having carried out a multivariate ad- 24+

justment (age, BMI, race), it can be stated that a healthy diet (high in polyunsatu-
rated fibre and low in trans fatty acids and sugars) has a stronger impact on risk
for diabetes in some ethnic groups (black race, Asians and Hispanics) than on the
white race (RR 0.54 (CI 95%: 0.39-0.73) vs. RR 0.77 (0.72-0.84)) (11).

In another study (26) performed among 42.000 male health professionals, a
diet consisting of a high intake of red meat, processed meat, fatty dairy products,
sweets and desserts was associated with an increase in the risk of diabetes regard-
less of the BMI, physical activity, age or family background [RR 1.6 (CI 95%:
1.3-1.9)] (26).The risk was even higher [RR 11.2 (CI 95%: 8.07-15.6)] if the pa-
tients were obese (BMI >30 kg/m?2). On the other hand, the males who iollowed
a diet with a high intake of vegetables, fruit, fish and poultry had a réduction of
the risk which verged upon the statistic significance [RR 0.8 (CI1.65%: 0.7-1.0)].
These results are similar in the case of females (27).

Dairy products

The intake of low fat dairy products is associatedwith a lower DM 2 risk (regard-
less of the BMI) in men [RR 0.77 (CI 95%: 0.62-0.95)] (28) and women [RR 0.79
(CI195%: 0.67-0.94) (29).

Dried fruits

According to a cohort study:¢30) with 83,000 women (Nurses’ Health Study), the COh<_>l't

increase of nut intake is.inversely associated with the risk to suffer from DM 2 s“;d'es
+

(intake of 35 units per-week vs. no intake), the relative risk adjusted by other risk
products was RR (273 (CI 95%: 0.6-0.89).

Coffee

Loag-term intake of coffee can be associated with a fall in DM 2 risk. In an SR SR of cohort
(31) of nine cohort studies (n 193,473), the risk of diabetes was lower in people Stuzd'es
with a high coffee intake. ¥

A prospective study (32) with 88,000 females aged between 26 and 46, re-
vealed that the risk of diabetes was lower for higher coffee intakes. The RR was
0.87 (C1 95%: 0.73-1.93) for a cup a day; 0.58 (CI 95%: 0.49-0.68) for two cups
a day; and 0.53 (CI 95% 0.41-0.68) for four cups or more a day, in comparison to
non-consumers.

38 CLINICAL PRACTICE GUIDELINES IN THE NHS



Green tea

In a study (33) with 17,000 Japanese aged between 40 and 65, the common intake
of green tea (six or more cups a day) was associated [OR 0.67 (CI 95%: 0.47 —
0.94)] with a lower risk to develop diabetes after five years of follow-up.

These data do not show a cause-effect relation, therefore it is difficult to rec-
ommend an increase in the intake of coffee or green tea as a preventive strategy.

Sweetened drinks

A cohort study among adult women (n 91.249) (34), after an eight-year follow-up,
states that a daily intake of one or more sweetened drinks (cola drinks, sweetened
carbonated drinks and fruit nectars) is associated with a higher overweight risk
and DM 2 [RR 1.83 (CI 95%: 1.42-2.36)].

Alcohol

A meta-analysis and an SR (36) concluded that a moderate intake of alcohol (5-
30 g of alcohol per day) reduces the risk of DM 2; people who take around three
drinks a day have between a 33% and 56% reduction in-iti¢ risk to suffer from
diabetes (36). Conclusions cannot be drawn between a high alcohol intake (>30 g
of alcohol per day) and DM 2 risk.

5.2.9. Physical activity

Moderate physical exercise (intensity 35.5 MET, Metabolic Equivalent T, and for
more than 40 minutes/week) reduces the incidence of new DM 2 cases (37-39).

5.2.10. Tobacco

A cohort study (40) (n 41.372) assessed the association between tobacco and DM
2 risk. After a 21-year follow-up it stated that smoking less than 20 cigarettes a
day incicases 30% the risk to suffer from DM 2 and smoking more than 20 ciga-
reties a day, implies this increase rises to 65%.

5.2.11. Polycystic ovary syndrome

A descriptivel study carried out in Italy (n 121) (41) in patients with polycystic
ovary syndrome, DM prevalence and carbohydrates intolerance was higher than
that corresponding to the general population of the same age.
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5.2.12. Heart failure

The association between heart failure and increase in DM 2 risk has been assessed
(42) in 2,616 non-diabetic patients with coronary disease (myocardial infarction
and stable angina).

The subgroup with advanced heart failure (class III from NYHA) had a high-
er risk to develop diabetes [RR 1.7 (CI 95%: 1.1- 2.6)]; this was not the case for
class II from NYHA. The study was initially not designed for this target group and
neither did it consider the patients’ physical exercise.

5.2.13. Drugs

Atypical antipsychotic drugs

Some studies (43) suggest that patients with schizophrenia present a higher DM
prevalence than the general population, though its cause has not beer tully estab-
lished.

A review of 17 studies (44) states that the treatment with olanzapine and
clozapine is associated with a higher risk to develop DM ;iti’comparison to those
patients who are not being treated or who receive treatment with classic antipsy-
chotic drugs. It also concludes that more comparative studies are required among
the different antipsychotic drugs.

Diuretics and beta-blockers

The HTA Clinical Practice Guideline from the National Institute for Clinical
Excellence (NICE) states that ¢here is a higher risk to develop diabetes when a
combination of beta-blockerg and thiazidic diuretics (45) is used.

An SR (46) assessed the effect of the different types of antihypertensives in
the incidence of DM sincluding very heterogeneous studies. It concluded that the
ARBII blockers and ACE inhibitors were the antihypertensives less associated
with diabetes, foliowed by calcium channel blockers and placebo , beta-blockers
and diuretics:

Other drugs
Other drugs (47) involved in the development of diabetes are: glucocorticoids,

oral contraceptives, tacrolimus, cyclosporine, nicotinic acid, protease inhibitor
antiretroviral agents, gonadotropin agonist hormones, clonidine and pentamidine.

Cohort
Studies
2+

SR of
different
types
of studies
1+/3

SR of RCT
1+

RCT,
cohort,
case series
1+/2+/3
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5.3. DM 2 diagnosis

5.3.1. Diagnostic criteria

The diagnostic criteria endorsed by the American Diabetes Association (ADA) in
1997 (48) and by the World Health Organisation (WHO) in 1999 (6) try to avoid
the delay in the diagnosis in three possible ways; each one must be confirmed in
the days to follow, if there is no unequivocal hyperglycaemia (see table 1).

Table 1. DM 2 diagnostic criteria

the day) >200 mg/dl.

hours.

75 g (OGTT).

1. Diabetes symptoms (polyuria, polydipsia and weight loss) and a casual plasma glucose tany time of
2. Two determinations of fasting plasma glucose >126 mg/dl.. Lack of caloric intake in'the previous eight

3. Two determinations of plasma glucose >200 mg/dI two fours after the oralGtucose tolerance test with

It is important to highlight that the current diagnostic thresholds to define diabetes
are especially based on the increase of risk to suffér from microvascular com-
plications (mainly retinopathy) (48). Glycaemia thresholds to define an increase
in mortality and cardiovascular diseases are ngt ¢stablished (49-51). Neither are
there sufficient data to define normal glycaemia levels.

5.3.2. Diagnostic methads

Fasting plasma glucose

This is the recommernded method to diagnose diabetes and to perform population
studies. It is a detailed, low cost, reproducible and easy-to use test. Glucose meas-
ure in plasma.ic-approximately 11% higher than glucose measured in total blood
in a fasting or basal stage. In non-basal stages (postprandial), both determinations
are practically the same.

wral Glucose Tolerance Test (OGTT)
This involves the determination of glycaemia in venous plasma two hours after a

75 g glucose intake in adults. Although it is a valid method to diagnose diabetes,
recommendations on its use differ.
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The ADA does not recommend it for common practice, unlike the WHO,
which proposes its use to diagnose asymptomatic diabetes. The test is not quite
reproducible (due to the difficulty to comply during its preparatory stages), more
expensive and uncomfortable (see table 2). Nevertheless, it should be taken into
consideration that it can be considered valid in some cases. Only with the fasting
plasma glucose (FPG), 30% of the diabetic population is not diagnosed (unknown
diabetes) (52). This figure is higher if the population group is elderly and even
more so if they are women. According to several studies, diagnose through plasma
glucose two hours after the OGTT is related to higher cardiovascular morbimor-
tality and diabetes microvascular complications than fasting plasma glucose(54).
The impaired glucose tolerance (IGT) stage can only be diagnosed by glycaemia
two hours after the OGTT.

Therefore, the OGTT is recommended in the following cases:

* When there is a strong suspicion of diabetes (microvascular complications.
symptoms, contradictory or doubtful results, etc.) and there are normal fasting
plasma glucose levels.

* In patients with repeatedly impaired fasting glucose (IFG) (110-125 mg/
dl), to check the diagnosis of diabetes, or with impaired glucose tolerance (IGT),
especially among the elderly and female population.

Table 2. Conditions to develop the Oral Glucose Tolerance Test (OGTT)

Do not carry out the | Fasting plasma glucose >12€ mg/dl.

L ALICEE U Acute disease or post-surgical stress (delay for three months).

Pharmacological treativient which cannot be interrupted.

150 g /day) aric do as much physical exercise as desired.

Preparation At least three days before follow a free and rich in carbohydrates diet (at least

Method Absolute-jasting for 8-12 hours (except water).

Carry.out a test in the morning (between 8-10 am).

Qrai administration of 75 g of glucose in 250 ml of water (100 g in the case of
pregnant women and 1, 75 g/kg for children).

The patient shall remain seated and will not smoke during the test.
For the general population, a determination after two hours is enough.

Pregnant women will undergo three extractions (1, 2 and 3 hours after taking

100 g of anhydrous glucose).

Glycosylated haemoglobin (HbA c)

This shows the average of the glycaemia determinations in the last two-three
months in a single measure and it can be carried out at any time of the day, without
any prior preparation nor fasting. It is the test recommended to control diabetes.
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HbA ¢ could be used to diagnose diabetes in patients with impaired fasting
glucose (110-125 mg/dl), as if there was a positive result due to a high specificity
or a negative result due to high sensitivity, the carrying out of the OGTT could be
avoided. This way, the interventions of this group of patients could be individual-
ized better.

In the five localized studies (55-59) on this issue, the OGTT was used or the
medical diagnosis after six years can be used as diagnostic gold standard. Only
two of the studies provided data on the population associated with this matter (58;

59).

The study carried out among the Chinese population (58) only considers 39
patients with altered basal glycaemia, thus it has not been taken into considera-
tion. A French study (59) was performed on a cohort of 3,627 white race patients
among the general population with low diabetes prevalence and 272 patients with
altered basal glycaemia. The aim of the study was to assess the predictive capac-
ity of HbA c in the development of diabetes among the general population,This
study has two limitations: loss of patients and assessment of gold standard ‘From
the initial cohort, 2,820 patients are assessed six years after (77%). The swudy does
not specify if the physicians carrying out the trial knew the initial classification
of patients.

The glycosylated haemoglobin values from 5.9% pat:ents with Impaired
Fastng Glucose have a 64% sensitivity and 77% specificity, a 2.78 positive like-
lihood ratio (+LH) and a 0.46 negative likelihood rati¢’(-LR). For the diabetes
prevalence of the study (22%) a positive predictive value (PPV) of 44% and a
negative predictive value (NPV) of 88% is achieved.

To summarise, the scarce evidence available cannot give an accurate answer
to our question and thus has some methodelogical limitations.

An additional limitation of this technique is that, until very recently, no con-
sensus has been reached (60) on the standardisation of the method and the values
differ according to the technigue used by each laboratory.

Evidence summary

Diagnostic
test study
]

ity 2278 +LR and 0.46 -LR- in the prediction of diabetes (59).

I | In a study with methodological flaws, the glycosylated haemoglobin values in 5.9% of
patients with impaired fasting glucose (IFG had a 64% of sensitivity and 77% of specific-

Recommendations

ing glucose.

B | The use of HbA c is not recommended as a diagnostic test for patients with impaired fast-

in these situations is recommended.

V| The performance of studies within our field to assess the diagnostic performance of HbA ¢
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Figure 1. DM 2 diagnostic algorithm and screening

Clinical suspicion Annual screening Temporal screening every three
Polyuria / Polydipsia Population with risk factors: years at the health centre
Asthenia BMI > 30 o . General population > 45 years
Weight loss DM antecedents in first-degree relatives
Ketonuria HBP )
Dislypemia
l Prior Impaired Fasting Glucose or Impaired Glucose
Tolerance (IGT)
Casuall plasma glucose Gestational diabetes ) )
(without prior fasting) High risk ethnic groups (Central American, Asian, etc.)
! } v g
> 200 mg/dl
DM 2 diagnosis FASTING PLASMA GLUCOSE

v

* .\
110-125 mg/dI® G
<110 mg/die mg H I:> 128 gl
¥
Repeat FPG If indicated® —
75 g glucose OGTT L fepeat FPG
v v v v

| 110-125 mg/dl® | |<140mg/d| | | 140-199 mg/dI | | >200 mgidi | >126 mg/dl |

l l l Repeat OGTT l
v =
Impaired Plasma Impaired Glucose K
NORMAL P Glucose | pTolerance | ) >200 mg/di > DIABETES

@ WHO / IDF Criteria 2006.

® Indicated in case of suspicion of diabetes with normal basal qlycaemias and in some cases of patients with repeated
Altered Basal Glycaemias, especially among the elderly and {emale population.

OGTT: Oral Glucose Tolerance Test; FPG: Fasting Plasria* Glucose; IFG: Impaired Fasting Glucose ; IGT: Impaired
Glucose Tolerance.

5.4. DM 2 screening

There is no evidence to support DM 2 universal screening. It is worth highlight-
ing that the best evidence to support screening is that provided by randomized
clinical trials (RCTs) wiere the intervention performed is the screening and the
result variables are the fall of the morbimortality rates attributed to the condition
to be screened.(li these are not available, screening can be justified by indirect
evidence whicti shows the existence of effective interventions for the disease to be
screened.cAat a lower evidence level, an increase in the risk to develop the disease
in different groups at risk may justify the screening.

The Systematic Reviews taken into consideration recommend screening in SR of RCT

sroups at risk though they disagree in the classification of these groups. The US 1+
Preventive Services Task Force (61; 69) recommends screening in hypertensive CPG and
patients and those suffering from dyslipidemia. Recent research carried out in the Expert

UK extends the screening indications to obesity (62). Different national initiatives opinion
agree on the recommendation to develop a screening in other groups at risk in 4
addition to those already mentioned: adults over 45 years old, within a cardiovas-

cular preventive structured activity program; diabetes antecedents in first degree

relatives; prior Impaired Fasting Glucose or Impaired Glucose Tolerance diagnosis,
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and certain ethnic groups (Asian, Central American, etc.) (1; 2; 63). The screen-
ing frequency is determined by consensus; screening is recommended every three
years for people over 45 years old and on an annual basis for patients suffering
from other risk factors (hypertension, dyslipidemia, pre-diabetic stages, etc.) (64).

As regards the screening technique, the reviews and Clinical Practice CPG
Guidelines analysed recommend fasting plasma glucose. Determination through

capillary glucose in total blood, could simplify the diagnosis. Although there are
multiple studies published on capillary glucose on the diagnosis of diabetes (65-
68), none of them complies with the quality standards demanded for a study on
diagnostic tests, therefore the located evidence does allow its recommendation for
this purpose.

Evidence summary

1+

Diabetes universal screening is not cost-effective (61; 62; 69).

Recommendations

D

An annual diabetes screening is recommended through fasting plasma glucosein the popu-
lation at risk, defined by hypertension, hyperlidemi;, obesity, gestational diabetes or ob-
stetric pathology (macrosomia, repeated miscarriages, malformations), Impaired Fasing
Glucose and Impaired Glucose Tolerance at.any age; and every three years in patients
aged 45 or over, within a cardiovascular freventive structured program.

Capillary glucose in total blood cannct be recommended as a diagnostic test in the popula-
tion groups at risk.
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6. Diabetes prevention in patients
with intermediate hyperglycaemia

The questions to be answered are:

*  Which interventions are effective to prevent the development of diabetes in patients with |
impaired fasting glucose or intolerance to glucose (diet, exercise, pharmacological treat-
ment)?

Intermediate hyperglycaemias (or pre-diabetic stages) refer to two concepts,
Impaired Fasting Glucose (IFG) and Impaired Glucose Tolerance (IGT), which
overlap and whose definition has changed a lot in the last years, depending on the
levels selected to define normoglycaemia.

Both the American Diabetes Association, the WHO and the IDFE {(international
Diabetes Federation) establish a category of hyperglycaemic stages between gly-
cemic normality and the diagnose of diabetes by the determinztion of fasting plas-
ma glucose (FPG or the venous plasma glucose consideriiig the 75 g OGTT after
two hours.

These organizations differ in the level of fasting plasma glucosethat is con-
sidered impaired fasting glucose (see table 3).A broad and thorough SR on the
diagnostic and prognostic implications of irmnpaired fasting glucose and impaired
glucose tolerance (70) has been published Fecently. This report uses the WHO and
IDF criteria, so these are the criteria adepted in this CPG.

The criteria are as follows:

Table 3. Diabetes and interrnediate glycaemia diagnostic criteria (WHO and IDF)

Basal Glycaemia 2 h- OGTT Glycaemia at random
Normal <110 mg/dl <140 mg/dl —

Impaired Fasting 110-125 mg/dl* - -

Glucoseh

Impaired Glucose

Tclerance - >140 mg/d -
"DIABETES >126 mg/d =200 mg/dl =200 mg/dl

L

* ADA considers impaired fasting glucose between 100-125 mg/dl. The determinations are carried out in venous plasma.
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6.1. Impaired Fating Glucoseucose (IFG)

Impaired fasting glucose is the stage used to define fasting plasma glucose be-
tween normal glycaemia and diabetes. It is defined between the 110-125 mg/dl
margins, according to WHO and IDF.

According to the WHO and IDF criteria, a 5% or higher prevalence is stated,
which increases with age; according to the ADA criteria, its prevalence triples or
quadruples (71).

The classification as impaired fasting glucose can be hardly reproducible. If = SR of cohcri
glycaemia repeats after six weeks, impaired fasting glucoseis confirmed in 51% to s“ff”es
64% of the cases; 10% of the cases are classified as diabetic and the rest as normal S
(70).

These patients have a five-fold risk to develop diabetes (70). Their cardic-
vascular risk (AMI, stroke, non-fatal strode) is higher (RR 1.19), and likewise is
mortality higher (RR 1.28) (70).

6.2. Impaired Glucose Tolerance (IGT)

IGT is the stage defined by a plasma glycaemia in venous blood between 140 mg/
dl and 200 mg/dl two hours after the 75g glucose tolerance test.

It is more frequent in women. Its prevalence'is around 10%; it increases with
age and varies depending on race.

IGT reproducibility after six weeks is-low. It is confirmed in 33% to 48% of
the cases; 36% to 48% are reclassified«astiormal and 6% to 13% as diabetic (2; 70).

IGT is associated with a higher risk than altered basal glycaemia to develop SR of cohort
diabetes. This risk is 6 times higher than in normoglycaemic patients [RR 6.02 (CI studies
95%: 4.66 a 7.38)], and uptc-12 times more if both are associated [RR 12.21 (CI 2+
95%: 4.32 a 20.10)] (70}

IGT also implies‘a higher cardiovascular mortality risk (RR 1.48) and overall
mortality risk (RR, 1.66) (70).

6.3.-Preventive interventions in patients with intermediate
hyperglycaemia

There are several SRs (72-74), evidence summaries (70) and a recent RCT (75) SR of RCT
not included in the SR, which analyse the pharmacological and non-pharmaco- 1+
logical intervention effectiveness in the prevention of diabetes and cardiovascular
morbimortality in diabetic stages. There is no uniformity in the inclusion criteria

of patients in the studies.
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An SR (72) only includes patients with intolerance while the rest include
mixed population groups. The Agency for Healthcare Research and Quality
(AHRQ) (70) report analyses the risks to develop diabetes, cardiovascular and
general morbimortality through a meta-analysis of cohort studies.

The assessed evidence is of high quality and all the editions are based on the
same RCT group. The grouping of these varies depending on the aim of the SR.
There are isolated Cochrane SRs for acarbose and to lose weight through diet and
exercise (73; 74; 76). The other two reviews assess all the measures.

The most recent SR includes all the pharmacological measures (metform-
in, glitazones, orlistat, acarbose) and non-pharmacological (diet and exercise)
and carries out a meta-analysis. It does not compare the measures among them.
However, the AHRQ report does develop this analysis based on a single RCT
(77) where the non-pharmacological measures proved to be more efficient than
metformin.

There is coherence between the evidence analysed on the effectiveness to
prevent diabetes both through diet and exercise as through drugs.

Life styles and oral antidiabetic drugs (acarbose, rosiglitazone 2ud metform-
in) and orlistat are effective in the prevention of diabetes. Life styles have a great-
er impact according to the patients’ initial weight: for each 0.04-5MI increase, the
preventive effect of the diet increases 7.3%.

In the DREAM study performed on 5,269 peoplecsuffering from Impaired
Glucose Tolerance or Impaired Fasting Glucose without cardiovascular disease
antecedents, rosiglitazone showed to be effective fo prevent diabetes [RR 0.38 (CI
95%: 0.33-0.40); NNT 7], though it increased the oedemas incidence [RR 1.41
(CI 95%: 1.13- 1.76); NNH 51], the BM! and heart failure frequency [RR 7.03
(CI95%: 1.6-30.9); NNH 250] (75). The study follow-up period was three years.
Recently rosiglitazone has ben withdrawn from the market because of its negative
cardiovascular profile.

Adverse effects are more¢ frequent in the group following pharmacological
treatment (gastrointestinaleifects and diarrhoea). The effect of the diet is coherent
at all risk levels to deveiop diabetes. On the other hand, hypoglycaemic-agents do
not have any approved indication to be used in pre-diabetic stages.

The effect oi’cardiovascular morbimortality has not been proved conclusive,
due to the length of the studies. Acarbose proved to be efficient in the decrease of
cardiovasc¢ular complications only in an RCT included in the reviews (78). This
finding15 based on only 48 events and it must be interpreted with caution, as the
airi-of'the study was not the effect on cardiovascular morbimortality.

Evidence summary

SR of RCT
1++

RCT
1++

RCT
1+/-

(70; 72, 73).

1++ | The structured interventions which enable physical exercise and diet reduce the risk to
develop diabetes [RR 0.51 (CI 95%: 0.44-0.60); NNT 6.4] in patients with pre-diabetes

1++ | The interventions with anti-diabetic drugs (metformin and acarbose) reduce the risk to
develop diabetes [RR 0.70 (CI 95%: 0.62-0.79); NNT 11 (8 to 15)] (70; 72; 74).
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1++ | Anintensive intervention on life style — hypocaloric diet, low in fat, physical exercise (at
least two hours per week) and a program of educational sessions- is more effective than
metformin to prevent diabetes (70; 77).

1++ | Anti-diabetic drugs increase side effects significantly (gastrointestinal, hypoglycaemias)
in patients with pre-diabetes (72).

1++ | Rosiglitazone prevents the appearance of diabetes [RR 0.38 (CI 95%: 0.33-0.40); NNT

7], though it increases the incidence of oedemas [RR 1.41 (CI 95%: 1.13-1.76); NNH 51
(33-143)] as well as heart failure frequency and BMI [RR 7.03 (1.6- 30.9); NNH 250]

(75). ,J‘

Recommendations

A | Structured programs which foster physical exercise and diet are advised for patients with
Impaired Glucose Tolerance or Impaired Fasting Glucose.
A | The use of pharmacological treatments in patients with Impaire¢”Glucose Tolerance or

or Impaired Fasting Glucose is not recommended.

50

CLINICAL PRACTICE GUIDELINES IN THE NHS



7. Diet and exercise

The questions to be answered are:

* What is the most appropriate diet for a diabetic patient?

e What are the effects of physical exercise on DM 2 patients? What type of exercise is recom-
mended?

I
Xal

7.1. Diet

7.1.1. Introduction

Diet is the basic pillar to treat DM 2. However, evidence on the type of diet (total
calories, composition through immediate principles, menus. cortions, exchanges,
etc.) and the way to achieve the patients’ commitment to thi5is still an area which
requires solid evidence to present solid recommendaticiis.

The aims of the dietary treatment in diabetes iiclude the attainment of an ap- Expert
propriate weight with the maintenance of glucese levels close to normality level °pi:i°"
and the improvement of the lipid profile and;blood pressure; all this taking into
consideration the personal and cultural préierences of the patients.

Considering that 80% of type 2-diabetic patients suffer from overweight or
obesity, the first aspect to be considered is whether the patient needs a hypocaloric
diet.

The general recommetndations on the proportion of immediate principles in
the diet, both for patients overweight as normoweight are not different from those
of the general population. The recommendation panels of the different guidelines
state for diabetic.patients, the proportion of 50%-60% intake of energy needs
through carbohydrates, 15% through proteins and less than 30% through fats (79).

The initial estimate of the caloric needs is performed taking into account ba-
sal calories (10 Kcal/0.45 kg of desired body weight) and the number of calories
depending on the physical exercise performed (Appendix 2).

7.1.2. Effectiveness of the interventions to lose weight

CPGs recommend reducing weight in order to maintain a desired weight CPG
(79). In general, the BMI values recommended are between 19-25 kg/m2. Obese
and overweight patients are recommended to lose around 5%-7% of the current
weight (2; 80) and to do it gradually (between 0.5 — 1 kg per week).

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 51



Different SRs (81-84) have assessed the effectiveness of non-pharmacolog- CPG

ical (81; 82; 84) and pharmacological (83) interventions on the loss of weight in 4
type 2 diabetic patients. The reviews cannot assess morbimortality due to the short
duration of the RCTs included.
The cohort studies associate intentional loss weight in obese diabetic patients Cohort
studies 2+

with a fall in the mortality rate in the long-term (85).

The first SR (84) is based on 22 studies, with an at least 12-month follow- SR of RCT
up, which assesses dietary interventions (diets low in calories or diets very low in T+
calories), encouraging physical exercise and behavioural therapies. Overall, the
measures achieve a slight reduction of weight: 1.7 kg (CI 95%: 0.3 to 3.2). In the
RCTs where several simultaneous strategies were used, for example, a combina-
tion of diet, exercise and behavioural therapies, the loss of weight was higher:

4.1 kg (CI195%: 2.9 to 5.4).The weight difference observed between diets on low
calories and very low calories was not statistically significant.

The second review (82) assessed the effects of the different types of-guid- SR of RCT
ance. There is coherence in that the association of diet and exercise canveys more 1+
weight loss. Another aspect stated in this review is the effect of the micdification in
the proportion of immediate principles of the diet. The five RCTs which compared
the effect of the low fat diets in contrast to others with moderate fat or reductions
in the amount of carbohydrates showed a higher reduction iy’ weight with the low
fat diet.

The third SR (81) states that hypocaloric diets. with around 55% to 60% of SR of RCT
carbohydrates together with a high amount of fibie/(>20 g/day), increase moderate T+
loss weight and improve glycemic control as well as the lipid profile. There is no
study performed with low carbohydrate digts (<30%). These diets should not be
recommended as their long-term effects are not established (86).

This SR attempts to approach the differing effectiveness of diets accord-
ing to the food glycemic index: This index consists of the relation between the
area of the 50 g glucose intale"curve throughout time, where the maximum value
would be 100. In the eight 8 CTs where the diets with low glycemic index food are
compared to those with-a high glycemic index, there is an insignificant tendency
to reduce glycosylated haemoglobin and a more favourable lipid profile for low
glycemic index diets.

A Coclizane SR (83) assessed the efficacy of obesity pharmacological treat- SR of RCT
ment assc¢ciated with DM 2. The pharmacological treatment in combination with T+
the die* tor overweight diabetic patients produces moderate weight losses: fluox-
etiiie [5.1 kg (CI1 95%: 3.3 to 6.9)] after a 26-week follow-up, orlistat [2.0 kg (CI
65%: 1.3 to 2.8 kg)] and sibutramine [5.1 kg (CI 95%: 3.2 to 7.0)] after a 12 to
57-week follow-up. Weight loss in all these groups also includes an improvement
of glycemic control as well as the lipid profile and blood pressure. 20% of patients
who took orlistat showed gastrointestinal side effects. Sibutramine provoked tach-
ycardia and an increase of cardiac frequency.

There is not enough data to develop an analysis for groups divided by age,
sex, obesity levels and pharmacological treatment (oral anti-diabetic drugs, insu-
lin, etc.).
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An RCT analysed the effectiveness of rimonabant in comparison to placebo
in DM 2 overweight patients not appropriately controlled with metformin or sul-
fonylureas (87). Together with a diet and exercise intervention, a 20 mg/day dose
of rimonabant was effective to reduce annual weight (-5.3 kg with rimonabant
vs. -1.4 kg with placebo). The interruption of the treatment due to adverse effects
was more frequent with rimonabant due to depressive disorders, nauseas and diz-
ziness. Recently rimonabant has been withdrawn from the market because of its
adverse effects.

The population groups included in the trials with drugs are very specific, as
patients with severe complications have been excluded. The follow-up period is
very short to assess the long-term safety of the treatments. It must be taken into
account that diabetic patients are polymedicated and frequently suffer from high
comorbidity levels, so the use of a pharmacological treatment cannot be recom-
mended for the obese diabetic population. This fact has to be taken into considera-
tion especially when using sibutramine due to its cardiovascular side effects.

The surgical treatment of DM 2 and morbid obesity patients is effective for
weight loss and improvement of glycemic control in specific cases (88},

7.1.3. Composition of fat in the diet

A higher proportion of polyunsaturated /saturated fats has been associated with a
reduction in the mortality risk due to coronary heait disease (89).

The recommendations for the diabetic.population are the same as those for
the general population: reduce the intake o1 saturated fat to <10% of total energy
and cholesterol intake <300 mg/day“or <200 mg/day if the LDL-cholesterol is
over 100 mg/dl (90).

As in the case of the general population, the substitution of saturated fatty
acids by unsaturated can reduce LDL levels and improve the sensitivity to insulin
among the diabetic population. The Garg meta-analysis (91) shows the benefit of
diets with a high amcunt of monounsaturated fat on the very low-density lipopro-
tein and triglycerides levels (VLDL) (between 19% and 22% reductions) without
modifying the concentrations of high-density lipoprotein (HDL) and low-density
lipoproteins {3.DL).

Theeffect of omega-3 fatty acids on the diabetic population is assessed in a
Cochrane SR (92). The intake of fish oil significantly reduces the levels of triglyc-
erides, especially among hypertriglyceridemic diabetic patients and it produces a
iow increase in LDL cholesterol, without modifying glycemic control parameters.
There is no data on a cardiovascular event reduction.
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7.1.4. Other dietary interventions

Protein intake contributes to a 15% to 20% of the total energy consumed, which
corresponds to 0.8-1.3 g/kg of weight needs. The protein intake within a normal
range in diabetic patients has no effect on the development of proteinuria.

Salt intake

As for the general population, the intake of salt should be limited to less than 6
g/day. For people with high blood pressure, a higher limitation of salt intake is
recommendable.

Alcohol

Arecent SR has assessed the effect of alcohol on total and coronary morbinortal- SR of cohort
ity. It classifies the alcohol intake in g/day into four categories: abstemious, <6  Studies 2+
g,6-17 and 318 g. An intake below 6 g is associated with a reducti¢iiin total and

coronary morbimortality while the rest of the categories show a-teduction in coro-

nary morbimortality but not on total morbimortality (93). This alcohol protective

effect on coronary morbimortality is higher among the d:abetic population than

the general one.

The effect of alcohol intake over other relevant diabetes variables (glycemic
control, microangiopathy, etc.) has not been fully’analysed. Howard (36) carried
out a review of the effects of alcohol on diabetes. It confirms the previous findings
about coronary disease and states how a moderate alcohol intake does not affect
glycemic control. No quality evidence ‘0n the moderate intake and microangiopa-
thy was found.

Alcohol intake can foster-iie development of hypoglycaemias through the Expert
inhibition of the hepatic neoglycogenesis, hypoglycaemias which do not react to opinion
glucagon (36). Alcohol intake should be accompanied by food to prevent hypo- 4
glycaemias.

There is coherence on the beneficial effect of moderate alcohol intake in
diabetic peoplesso it should not be contraindicated for those diabetic patients with
this habit. Aicohol intake should be limited to a maximum of two to three units/
day in meirand one to two units for women 1.

7.1.5. Diet planning methods

There are different alternatives to plan meals to achieve changes in the diet. In Expert
a British review (94) a description of the main methods is presented. The most opizion
frequent educational method is carried out by qualitative recommendations and to

a less extent, by semi-quantitative methods (diet by portions) and by an exchange

diet, mainly followed by the American population.
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The evidence on efficacy of the different methods described hereafter are
scarce, therefore the characteristics of the patients and their preferences together
with the professionals’ experience and skills, as well as the availability of the
means, will determine the most convenient diet for each patient (Appendix 2).

Method based on meals

It is the basis of all the methods and it shows how meals can be designed to
adapt to the patient’s preferences and life style, while maintaining appropriate nu-
tritional parameters. The menus can be specific or can include several alternatives.

Method based on guidelines

It is based on simplified guidelines which allow the identification of the-rep-
resentative ingredients of each of the immediate principles. General rules ar¢ pro-
vided that reduce the global carbohydrates intake. A short list of simpiified and
abbreviated food to be exchanged can be provided.

Carbohydrates counting method

The amount of carbohydrates included in the diet is-the main nutrient which af-
fects the postprandial glycaemia level, in the same way that the amount of car-
bohydrates and its distribution can improve m&tabolic control. Thus, in order to
have a high performance in terms of metabalic control, carbohydrate counting is
considered basic within the educational-aspects related to the diet. A portion is
equivalent to 10 g of carbohydrates (¢).

The educational system of this'method for patients comprises of three levels
(95):

* The first or basic level introduces the concept of carbohydrates as the meal
component which can ihcrease glucose levels.

* The second ©r intermediate level trains the patient how to identify the caus-
es of hyperglycaeinia as a consequence of the variables of exercise, carbohydrates
intake or phatmacological treatment, and how to make changes in the diet to cor-
rect hypergiycaemia.

¢ The third or advanced level is addressed to people with insulin pumps or
multi-doses. The patient is trained on the adjustment of the insulin dose according
to the glycaemia level and the amount of portions to be consumed.

' SDU: standard drinking unit
Units of alcohol consumption:

Expert
opinion
4

1 SDU: 200 ml of beer (small glass or small bottle of approximately 200 ml; 100 ml of wine (small glass); 50 ml of strong wine

(sherry); 50 ml of sparkling wine (one glass); or 25 ml of liquor (strong spirits).
2 SDU: 1 glass of brandy (50 ml); 1 cocktail (50 ml); 1 vermouth (100 ml); or 1 whisky (50 ml).
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Exchange system

This system is based on the classification of the main food groups: carbohydrates
(starches, fruit, milk, vegetables), meat and fish (proteins) and fat. Food tables are
provided which include the proportion for 100 g of the different active principles.
The food with similar nutrient values are numbered together and these can be
exchanged for any other belonging to the same list. The common portions of each
food are numbered, including its weight in grams. The exchange lists are used to
achieve an appropriate nutrient contribution and provide a variety when planning
the meals.

An SR (82) compared the effectiveness of the exchange diets in contrast to SR of KC1
a standard diet with low fat reduction. No conclusion was established due to the &
lack of evidence available.

In an RCT not included in the SR no differences were found between the ex- RCT
change diet recommended by the ADA and a weekly planned diet. Both improved T+
weight loss, glycemic control and the lipid profile (96).

The CPG recommends the mid-night snack to avoid night hypoglycaemia in Expert
patients on pharmacological treatment (79), though no studies have been found °p'2'°"

on this issue.

Evidence summary

1+

Dietary changes, exercise and behavicural therapies are effective in DM 2 weight
loss and glycemic control. Their cembination increases efficacy (73; 82).

1+

Diets with high amount of fikze and a 55% to 60% of carbohydrates are more ef-
ficient for glycemic controithan the diets with moderate amounts of carbohydrates
(30%-54%) and a low or‘rnoderate amount of fibre (81).

1+

Diets based on food with low glycemic indexes show a favourable tendency in gly-
cemic control (81).

1+

Diets where-itie amount of fat consists of polyunsaturated fatty acids improve the
lipid profile in diabetic patients (91).

1+

Drugtfor obesity (orlistat, sibutramine, rimonabant) are effective for weight loss and
improve glycemic control. Nevertheless, the frequent or potentially severe adverse
etfects limit their use (83; 87). Sibutramine can provoke adverse effects at cardiovas-
cular level (83). Rimonabant has been withdrawn form the market.

1+/2+/3

Surgical treatment for DM 2 patients and those with morbid obesity is effective to
reduce weight and to improve the glycemic profile in specific cases (88).

1+

Omega 3 fatty acid supplements reduce triglycerides and produce a slight increase
in LDL levels (92).

2+

Moderate alcohol intake is associated with a reduction of cardiovascular morbimor-
tality risk without presenting any effect on glycemic control (36; 93).

There are several useful systems to plan diets (based on meals, guidelines, carbohy-
drates count, exchange). Their effectiveness has not been compared (79).
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Recommendations

D

The carbohydrate intake should be distributed throughout the day in order to main-
tain glycemic control, adjusting it to pharmacological treatment.

Structured programs which combine physical exercise with dietary guidance, fat in-
take reduction (<30% of daily energy), between 55% to 60% of carbohydrates of
daily energy and between 20 and 30 g of fibre are recommended. Patients with BMI
325 kg/m?, must follow a hypocaloric diet.

General use of pharmacological treatment for obesity associated with diabetes (orl-
istat, sibutramine, rimonabant) is not recommended. It can be used for specific cases;
taking into consideration the associated pathology as well as the possible interac-
tions, contraindications and adverse effects of the different treatments.

Morbid obesity surgery in diabetic patients with morbid obesity can be-recommend-
ed in specific cases, taking into consideration the risks and benefits, the patient’s
preferences, his comorbidity and the technical availability.

Omega 3 fatty acid supplements are not recommended in geieral terms for the dia-
betic population.

The use of omega 3 fatty acids could be used for diabetic patients who suffer from
severe hypertriglyceridemia and do not respond to other measures (diet and drugs).

It is not necessary to contraindicate moderate @icohol intake in diabetic patients who
have this habit, unless there are medicai criteria to do so. In any case, its intake
should be limited to a maximum of twe to three units per day for men and one to two
units per day in the case of women.

Diets based on meals, portion exchange and on simplified guidelines can be used,
depending on the patient, the professionals and the sanitary environment.

7.2. Exercise

According to the resuits of an SR (97), the physical exercise programs proved to
be efficient to improve glycemic control, with 0.6% (C195%: 0.3 t0 0.9) of HbA ¢
reductions, improve the response to insulin (a single RCT) and the reduction of
the triglycerides levels (TG). No beneficial effects were observed on weight loss,
cholesterdi-ievels and arterial pressure. The RCT lasted between 8 and 12 months
and m@st of the interventions included three exercise sessions per week in non
consecutive days; the exercises were varied both as regards anaerobic and moder-
aie aerobic intensity.

A subsequent RCT (98) assessed the effect of combining aerobic and an-
aerobic intensity exercise in comparison with each modality individually and to
no exercise at all (control group), in DM 2 patients aged between 39 and 70. The
trial excluded patients on insulin treatment or with advanced complications. The
adherence to the intervention was high (86%). The intervention consisted of three
weekly sessions during six months with supervised and gradual exercises (both in
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duration and intensity). Performing aerobic and anaerobic intensity exercise im-
proved glycemic control (0.51% and 0.38% of HbA ¢ reductions) in comparison
to the control group, respectively), though the improvement was better when both
were combined (additional 0.46% reduction).

The group assigned to the aerobic intensity training showed a higher weight
reduction as well as BMI reduction in comparison with the control group; the
combination of both types of exercise was not higher than that in each of the
interventions performed individually. The adverse effects were more frequent in
those patients who did exercise (musculoskeletal pain or traumatisms), though no
differences were observed as regards the hypoglycaemia stages. Although it is a
high quality trial, it does present extrapolation problems to other contexts.

The effects of exercise on morbimortality have been assessed in several Cohort
long-term cohort studies involving a wide range of population groups (99-103). stuzdles
-+

The inclusion criteria are variable as regards risk factors, cardiovascular disease
antecedents or pharmacological treatments followed. The interventions vary-as
regards type and intensity of the exercise performed. The performance of c¢ntinu-
ous aerobic physical exercise for more than 120 minutes per week reduces the risk
of coronary and cerebrovascular disease, both in women (100) and”men (103).
Improved physical condition, associated with higher exercise-iniensity reduces
death risk (101), regardless of the obesity level (99).

Evidence summary

2+

Physical exercise performed on a regular basis reduces the risk of coronary and cerebro-
vascular disease (100; 103). Impraved physical condition, associated with higher exer-
cise intensity reduces death risk-{101), regardless of the obesity level (99).

1+

The aerobic and anaerobic intensity physical exercise programs are effective to improve
glycemic control (0.6% of HbA c reductions) and can improve the response to insulin
and TG levels (97; S8).

1++

In DM 2 patients who are motivated and without severe complications, the combination
of aerobic and/anaerobic intensity exercise is higher in each of the modalities individu-
ally as regards the improvement of glycemic control (98).

1+

Most of the interventions consist of three sessions per week in non-consecutive days; the
excrcise is performed under supervision and gradually (97; 98).

Recommendations

A

DM 2 patients are recommended to perform regular and continuous aerobic and anaero-
bic intensive physical exercise, or preferably a combination of both. The recommended
frequency is three weekly sessions on alternate days, gradual as regards duration and
intensity and preferably, under supervision.
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8. Glycemic control

The questions to be answered are as follows:

Which are the targets for HbA ¢?

What is the initial pharmacological treatment for patients with diabetes who do not reach
the appropriate glycemic control criteria? i

Which is the most appropriate treatment in case of failure with the initial therapy?

Which drug combination strategies are recommendable to treat patients with diabetes with
a poor glycemic control?

Which drug combination strategies are recommendable to treat patients with diabetes with
a poor glycemic control after using double oral therapy (triple oral therapy vs. insulin)?

Should the treatment with oral antidiabetic drugs be maintained in paticnts who begin treat-
ment with insulin?

What initial insulin regimen is the most appropriate for patienis-who failed with oral drugs?

Which is the efficacy and safety of insulin analogues in ¢comparison to conventional insulin

for patients with DM 2 who require the use of insulin?

8.1. Glycemic control with'oral antidiabetic drugs

8.1.1. HbA c targets

The incidence of clinical diabetes complications, especially microvascular, is re-
lated to HbA ¢ basal leveis. The observational trial UKPDS 35 (104) assessed the
micro- and macrovaseuiar complications risk according to the long-term HbA ¢
levels, adjusting by.potential confusion factors. Each 1% reduction of HbA ¢ was
associated with@?21% risk decrease for any problem related to diabetes, 21% for
deaths related-to diabetes, 14% for AMI and 37% for microvascular complica-
tions. The Sowest risk was for those patients with HbA c levels closer to normality
(<6.095)- The results of a meta-analysis of prospective cohort studies performed
on®M 2 patients (105) concluded that, for every 1% increase in HbA c, the car-
diovascular risk increased in 18% [RR 1.18 (CI 95%: 1.10-1.26)].

On the other hand, the clinical trial UKPDS 33 which lasted 10 years showed
that intensive therapy reduced the complications provoked by diabetes (106) for
DM 2 patients. The HbA c levels were 7% for the group within the intensive
treatment and 7.9% for the control group. The intensive treatment was associated
with a 12% reduction in the aggregated variable which included death related to
diabetes, macrovascular and microvascular complications. It is worth highlighting
that this effect was mainly due to the reduction of microvascular complications

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES

Cohort
studies
2++

RCT
1+

59



[RR 0.75 (CI 95%: 0.60-0.93)], and in particular, due to the reduction of photo-
coagulation. Likewise, an insignificant tendency in the decrease of other events,
such as AMI or amputations, was observed. The main adverse effect found was
the imperative increase of severe hypoglycaemia stages; this is one of the reasons
why glycemic aims must be individualised. Only 50% of the patients assigned to
the intensive treatment, achieved figures below 7%.

Therefore the HbA ¢ targets have to take into consideration the benefits of ~ CPG and

intensive control as regards the risk of hypoglycaemia, and the incovenience of RCT
the treatment for the patient and his family. The guidelines examined agree on the 1+
importance of glycemic targets for HbA ¢ between 6.5% and 7.5% mainly based
on the aforementioned studies. An edition was issued recently on this matter in
the main CPGs on diabetes (107). The authors state that targets below 7% for
HbA ¢ are considered reasonable for many patients, though not for all. The target
for the HbA c level should be based on the individualised assessment of the risk
for diabetes complications, comorbidity, life style and the patient’s preferences.
The aims of the treatment should be set after having debated with the paticat on
the advantages and the risks of the specific levels of glycemic control. Iri‘general,
lower HbA ¢ figures are recommended for patients with microalbumiritiria within
the context of a multifactorial intervention to reduce cardiovascular risk (108).
Likewise, less strict levels can be appropriate for patients with limited life expec-
tancy, comorbidity or a prior hypoglycaemia history (2).

Recently, the ACCORD trial has compared strictziycemic control (HbA ¢
<6% with oral drugs and if required, insulin) to a less strict control (HbA ¢ 7%-
7.9%) for DM 2 patients after many years of eveiition (an average of 10 years)
and two risk factors, or diabetic patients with cardiovascular disease. The trial
was interrupted prematurely due to a higher mbortality rate in the group assigned to
intensive glycemic control (109).

On the other hand, it is important to take into consideration that the assess-  Descriptive
ment of the different studies perfermed in different countries and in our field (8), studies
state that glycemic control of IV 2 patients is still inadequate despite the progress 3
achieved in the treatments: These data, together with the UKPDS 33 findings,
have made some authors(110) support more realistic and individualised aims de-
pending on the patients’ characteristics, both as regards glycemic control as well
as other risk factors.

Evidence summary

24+ | The incidence of clinical complications in DM 2 patients depends on the HbA ¢ basal
levels. It is stated that for every HbA ¢ 1% increase, the cardiovascular increase would
be an 18% (105).

1+ | In the UKPDS 33 (106) clinical trial, intensive therapy was associated with a significant
12% reduction of microvascular complications (especially in the reduction of the need
for laser photocoagulation). The aim to a 7% HbA c was achieved in 50% of the cases,
at the expense of a higher hypoglycaemia incidence.
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4 | The guidelines examined agree to state that HbA ¢ aims below 7% are for guidance
(107). A more strict control is recommended for people with high cardiovascular risk
(79) or microalbuminuria (108).

1+ | Patients with long-term diabetes and high risk to have cardiovascular events, the HbA ¢
control <6% created a mortality increase in comparison to the aims of 7%-7.9% (109).

Recommendations

D

-

In general, guidance target s under 7% for HbA ¢ are recommendable. However, the tar-
get should be based on an individualised assessment of the diabetes complications risk,
comorbidity, life expectancy and the patient’s preferences. A more intensive control is
recommended for people with microalbuminuria within the multifactorial iGfervention
context to reduce CVR. Likewise, less strict targets can be appropriate foi patients with
a limited life expectancy, elderly people or individuals with comorbidity conditions, a

prior hypoglycaemia history or patients with long-term diabetes.

8.1.2. Initial treatment with monotherapy

If after a three-to-six month period with non-pharmacologi¢al treatment, no glyce- Expert
mic control has been achieved, the use of a pharmacslogical treatment should be opinion
considered. Hypoglycaemic-agent treatments shouid be prescribed as monother- 4
apy during a trial period, supervising its reaction‘and using HbA ¢ as a measure.

Metformin is the drug recommended as first line by the NICE CPG (79). SR of RCT

Metformin has proved to be effi¢ient to reduce glycaemia / HbA ¢ in the h
same way as other oral anti-diabetic agents, with HbA c reductions between 1%
and 2% (111; 112). This is the treatment chosen for diabetic patients who suffer
from overweight or obesity.

According to the UKEPDS 34 (113) results, patients overweight or obese on RCT
metformin intensive tréatment showed a 32% significant risk reduction in the 1+
combined result of events related to diabetes (sudden death, death due to hyper-
glycaemia or hypuglycaemia, fatal or non-fatal myocardial infarction, angina pec-
toris, heart failtire, stroke, renal failure, amputation of at least one finger, vitreous
haemorrhage; retinopathy which required photocoagulation, blindness in one eye
or cataraci extraction) and a significant reduction of total mortality and attribut-
able t¢ diabetes.

Moreover, in comparison with sulfonylureas and insulin, the treatment with ~ SR of RCT
metformin produces weight loss (~1-5 kg) without increasing the risk for hypo- 1+
glycaemia (111; 113).

In recent retrospective studies, metformin achieved similar HbA ¢ reduc- Cohort
tions in obese and non-obese patients (114; 115). According to its authors, these Stuzclies

findings suggest that metformin is a valid option as initial therapy for non-obese
type 2 patients.
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The optimum dose in most patients is around 2,000 mg/day (116). RCT

Metformin’s most common adverse effects are gastrointestinal (abdominal
pain, nausea and diarrhoea) which can appear in 2% to 63% of cases in compari-
son to the 0% to 32% with second generation sulfonylureas and 0% to 36% with
thiazolidinediones (111). These symptoms can be reduced by consuming food and
the slow dose titration. In less than 5% of patients, it is necessary to withdraw the
drug (117).

Lactic acidosis is another important and severe adverse effect which has SR of RCT
been recently assessed in an SR (118), and which has not objectified an excess 1+
of cases in the group treated with metformin. The incidence of lactic acidosis in
the group treated with metformin was 6.3 cases for every 100,000 patients/year in
comparison to 7.8 cases in the group without it.

Nevertheless, the SR includes an insufficient number of patients with re-
nal or hepatic failure, which makes it difficult to assess the risk in these growps.
According to the technical specifications, the use of metformin is contraindicated
for patients with serum creatinine over 1.5 mg/dl for men and 1.4 mg/dl for wom-
en. The safety of metformin has nor been analysed in patients with s&vere renal
failure, with creatinine clearance below 30 ml/min.

The insulinsecretagogues (sulfonylureas and metiglinides)-work by stimulat-
ing the release of insulin through beta cells from the pancreas, so a certain insulin
reserve is required. They are effective to reduce HbA ¢,

The sulfonylureas proved effective to reduce morbidity related to diabetes RCT
and in microangiopathy (106), while metiglinides have no studies on morbimor- T+
tality (119).

Sulfonylureas should be considered ficst line alternative treatment when met- SR of RCT
formin is not tolerated or it is contraindicated, or for people who are not over- 1+
weight. Sulfonylureas and glinides.provoke weight increase as well as an increase
in the risk of hypoglycaemia.

A sulfonylurea should B¢ chosen as a first option as, although they are not
better than the new oral antidiabetic drugs as regards glycemic control, there is a
wider usage experience and they have proved to be effective and much cheaper in
long-term RCTs (111).

Gliclazide and glimepiride could be useful for elderly patients or when there =~ CPG, Expert

is mild-moderate renal failure due to less severe hypoglycaemias risk (120); more- opizion
over, sul¥onylureas on a single daily dose (gliclazide and glimepiride) can be use-
ful wh¢n there is suspicion of therapeutic compliance problems (79; 120).

Metiglinides (repaglinide and nateglinide) have a quick action onset and
short-term activity; it is recommended to be taken before each main meal.

These drugs can play a role in glycaemia control in patients with non-routine Expert
daily models (patients with irregular meals or who omit some meals) (79). °p'2'°"
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Its effectiveness has been recently assessed in a Cochrane SR. Repaglinide
reduces HbA c between 0.1-2.1% in comparison to placebo, while nateglinide
does so between 0.2% and 0.6%. Repaglinide reduces HbA ¢ more than nateglin-
ide. In comparison to metformin, repaglinide achieved an HbA ¢ similar reduction
though with a higher weight increase (up to 3 kg in three months) (121).

Repaglinide, compared with sulfonylureas, presents a similar hypoglycae-
mias frequency, although less severe in some subgroups, such as elderly or people
who omit some meal (111).

The alpha-glucosidase inhibitors (acarbose and miglitol) inhibit in a compet-
itive and reversible way alpha-glucosidases of intestinal microvilli, delaying the
complex carbohydrate absorption and reducing the postprandial glycemic peak.
Acarbose reduces HbA ¢ in relation to placebo in an -0.8% (CI 95%: -0.9 to -0.7)
(122).

In comparison to sulfonylureas, the alpha-glucosidases are inferior as.re-
gards glycemic control and produce adverse effects more frequently. Acaibose
doses over 50 mg three times a day do not produce additional effects on the HbA ¢
and increase adverse effects, mainly gastrointestinal (flatulence in 30%-to 60% of
the cases and diarrhoea) thus provoking the interruption of the treatment. In the
UKPDS (123) study, the rate of interruption was 58% with acarpose in compari-
son to 39% with placebo.

In the last few years, thiazolidinediones (pioglitazsie, rosiglitazone) have
been marketed. Their main action mechanism involves the increase of the uptake
and use of glucose in the tissues, in the muscles atd the fat tissue without stimu-
lating the secretion of insulin. Recently rosiglitazone has been withawn from the
market.

In two Cochrane SRs, pioglitazore¢ (124) and rosiglitazone (125) proved to
be effective to improve glycemic cantrol (HbA ¢), though with not enough data
on morbimortality. The effectiven¢ss of both glitazones as regards the reduction of
HbA c is similar to that of other-antidiabetic drugs (111; 112).

The cardiovascular satety of glitazones has been questioned. Several SRs
have been issued which describe the unfavourable effects of rosiglitazone (126-
128) and pioglitazonic(129).

There is coierence between both SRs on rosiglitazone in highlighting the
significant risk increase to develop heart failure [RR 2.09 (CI 95%: 1.52-2.88)]
(127; 12&52AMI [RR 1.42 (CI 95%: 1.06-1.91)] (126; 128), without increasing
total mortality (128).

Pioglitazone has been assessed in two recent SRs (127; 129). Both are coher-
etit in showing the risk increase in heart failure RR 1.41 (129). As regards other
cardiovascular events, the evidence is more controversial.

The second SR includes primary and secondary prevention studies (patients
with ischemic cardiopathy) performed with pioglitazone and presents a risk de-
crease in a combined death result CVA and AMI [RR 0.82 (CI 95%: 0.72-0.94)]
(129). The determining relevance in these findings corresponds to the Proactive
study (130) carried out on patients with ischemic cardiovascular disease though
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without heart failure. In this study, there were no favourable differences to piogl-
itazone within the main variable, though they did arise in the compound variable
performed in the SR, so caution is required in the interpretation of these findings
(131).

These results are recorded in a safety specification in the Spanish Medicines
Agency (132).

The use of thiazolidinediones can result in an increase in fracture risk in RCT
women. According to the analyses carried out by the manufacturer (130), the use 1+
of pioglitazone presents a fracture excess of 0.8 cases/year for every 100 wom-
en under treatment. This excess is similar to that observed for rosiglitazone in
the ADOPT study (133). Most of the fractures took place in the extremities. The
mechanism is still unknown.

These data have been recorded in the pharmacological warnings of the FDA
(134) and the Spanish Medicines Agency (135). Recently rosiglitazone has been
withdrawn from the market.

The incretin effect is the increase of insulin secretion stimulated ©y the in-
crease of glucose, through intestinal peptides. The incretin systeny consists of
two peptides, the GLP-1 (glucagon-like peptide 1) and GIP (glucose-dependent
insulinotropic polypeptide). The incretins are quickly inactivated by the DPP4
(dipeptidyl peptidase 4) enzyme. Analogue drugs to the GLP-1 (exenatide) recep-
tors have been developed recently. They interact with-the GLP-1 receptor and
are resistant to be degraded by the DPP4 enzyme. These drugs require parenteral
administration. Exenatide and liraglutide can be actitinistered once or twice a day,
subcutaneously and even only once a week (excnatide).

Another group of drugs includes the 5PP4 inhibitors, which are adminis-
tered orally (sitagliptin, vildagliptin and<cthers).

Arecent SR (119) has analysed the 29 RCTs which compared the addition of
these new drugs in comparison to placebo, showing a 0.97% (CI 95%: 0.81-1.13)
reduction for HbA ¢ for the GI'P-1 analogues and 0.74% (CI 95%: 0.62-0.85) for
the DPP4 inhibitors, so they are not inferior to other hypoglycaemic agents. The
GLP-1 analogues produce weight loss (1.4 kg and 4.8 kg in comparison to placebo
and insulin, respectively), while the DPP4 inhibitors have no effect on weight.
The GLP-1 analegues have gastrointestinal adverse effects (RR 2.9 for nauseas
and 3.2 for vomits). The DPP4 inhibitors have a higher infection risk (RR of 1.2
for nasophatyngitis and 1.5 for urinary infection) and headaches. Most RCTs last

30 weeks maximum, therefore long-term safety has not yet been assessed.

Evidence summary

1++ | Metformin, second generation sulfonylureas, repaglinide and thiazolidinediones ¢ are
similar in effectiveness as regards HbA c reduction (nateglinide and alpha-glucosidases
inhibitors seem to be less effective (111;112).

1+ | In obese diabetics, the treatment with metformin, in comparison with conventional ther-
apy (sulfonylureas or insulin), reduces the risk of any event related with diabetes (113).

64 CLINICAL PRACTICE GUIDELINES IN THE NHS




2+ | Glycemic control, achieved with metformin, measured as the HbA ¢, reduction in non-
obese patients is similar to that of obese patients (114; 115).

1++ | The treatment with metformin produces a greater weight loss than thiazolidinediones cor
sulfonylureas, though it presents more gastrointestinal adverse effects (111).

1+ | Metformin has not shown any increase of lactic acidosis among the general diabetic
population, though there is still data missing to treat patients with renal or hepatic failure
(118).

1++ | Sulfonylureas produce more hypoglycaemias than metformin or thiazolidinediones c.
(111).

1++ | Glibenclamide has a higher hypoglycaemia risk than the rest of sulfonylureas (11%).

1+ | The incidence of hypoglycaemias with repaglinide and sulfonylureas is similaz;although
repaglinide produces less severe hypoglycaemias in elderly patients or thisse who omit
some meal (111).

1+ | Acarbose frequently produces gastrointestinal adverse effects whick can cause an inter-
ruption of the treatment (123).

1+ | Pioglitazone and rosiglitazone increase the risk of heart failure both in high and low
doses (127-129).

1+ | Rosiglitazone increases the risk of myocardial infaiction (126; 128). It has been wiht-
drawn fron the market.

1++ | Therapy with incretins is effective in the improvement of glycemic control measured

as a decrease of HbA ¢ (119). GLP-1 analogues produce weight loss, while the GPP4
inhibitors have no effect on weight. The GLP-1 analogues have frequent gastrointestinal
adverse effects. The GPP4 inhibitors have a higher infection risk (nasopharyngitis, uri-
nary infection) and headaches. There is no data on long-term safety.

Recommendations

D | If after three to six months under treatment with non-pharmacological measures HbA ¢
targets are not-achieved, it is recommended to begin using a pharmacological treatment.

D | The hypaglycaemic agent treatment should be prescribed with a trial period and its re-
sponse.should be supervised, using HbA ¢ as a measure.

A | Metformin is the drug chosen for people overweight or obese (BMI325.0 kg/m?).

B - "Metformin is also the first line option for people who are not overweight.

C | Metformin is contraindicated for patients with renal failure (serum creatinine over 1.5
mg/dl for men and 1.4 mg/dl for women).

A | Sulfonylureas should be considered as initial treatment when metformin is not tolerated
or it is contraindicated, and can be prescribed for people not overweight.

DS | DCPG A single daily dose of sulfonylurea can be useful when there is a suspicion of

therapeutic incompliance problems.
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B | Metillinides can play a role in the improvement of glycemic control in patients with non-
routine daily models (irregular or omitted meals).

B | Acarbose can be considered an alternative therapy when there is intolerance or contrain-
dication to the rest of oral anti-diabetic drugs.

B | Thiazolidinediones should not be used as first option drugs.

B | Should the use of a glitazone be considered necessary, it is recommended to choose pi-
oglitazone due to its more favourable safety profile.

V| Additional trials with morbimortality and long-term safety variables are required to es-
tablish the role of incretins therapy on DM 2.

8.1.3. Combination therapy after inadequate control with
initial monotherapy

In the UKPDS 49 study, three years after the DM 2 diagnose, approxitiately 50%
of the patients required more than one oral antibiotic to maintain at HbA ¢ below
7%, a percentage which increases up to 75% after nine years (72). Due to a grad-
ual deterioration of diabetes control, most patients required combined therapies to
maintain long-term glycemic aims.

The combination metformin-sulfonylurea is the association of oral anti-dia- Cohort
betic drugs with more usage experience; howeveryit is not yet clear whether the studies
effect of this association on cardiovascular and-iotal mortality is different to that 2
of metformin or the sulfonylureas as monocrug as there are no RCTs on this mat-
ter. There are some cohort studies which-analyse this issue, but they are adjusted
by the main confusion factors and therefore no conclusions can be settled to take
clinical decisions (111).

As regards glycemic contiol, the UKPDS 28 study (136) states that in pa- RCT
tients who are not controlied with sulfonylureas, the addition of metformin is 1+
more effective than continuing with the maximum dose of sulfonylureas.

There is no infeirnation available on the morbimortality results with the rest RCT

1+

of the oral anti-diabetic combinations (111).

According to a recent SR (111), combined therapies have an additive ef- SR of RCT
fect and miznage to reduce HbA ¢ more than monotherapy (1% total reduction). 1+
Howeyver, the incidence and severity of the adverse effects also increases, unless
oral-anti-diabetic drugs are used in smaller doses.

This SR states that the mild and severe hypoglycaemia frequency is higher = SR of RCT
with those combinations which include sulfonylureas in comparison to monother- 1+
apy (absolute risk differences between 8% and 14%) (111).

The combination of metformin with rosiglitazone has a similar mild hypo- SR of RCT
glycaemia risk in comparison with the metformin monotherapy; in this treatment T+
group, no severe hypoglycaemias were detected (111).
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On the other hand, the combined therapy of metformin with sulfonylureas or ~ SR of RCT

glitazones has associated less gastrointestinal adverse effects than higher doses of

1+

metformin monotherapy (metformin + sulfonylurea 1%-35%, metformin + thia-
zolidinediones 17%, metformin as monotherapy 2%-63%) (111).

The Cochrane SRs on pioglitazone (124), rosiglitazone (125), metiglinides SR of RCT

(121) and alpha-glucosidase inhibitors (122) offer drug global results and do not T4+
focus on specific guidelines. Their results do not differ from those found in the
AHRQ SR (111).

After the SR (15; 111), two new clinical trials have been issued where glyce- RCT
mic control and the adverse effects of the association of metformin and rosiglita- T+
zone in contrast to metformin and a sulfonylurea are compared. The results from
the first of these trials (137) are coherent with the SRs previously mentioned.

Nevertheless, the data on the safety of glitazones in cardiovascular morbidity
(126-129) and bone morbidity recommend a cautious attitude also when used 1n
a combined therapy.

In the second trial (138), the association metformin 2,000 mg and giibencla- RCT

1+

mide 10 mg reduced HbA ¢ more than the combination of metformin-2,000 mg and

rosiglitazone 8 mg (-1.5 vs. -1.1%, p <0.001). 4% of patients under the metformin-
glibenclamide treatment abandoned it due to hypoglycaemia, in contrast to the 3%
of interruptions by hyperglycaemia with the combination metformin-rosiglitazone.

Evidence summary

1+

Combined therapies have an additive effect and reduce HbA ¢ more than monotherapy
(1% global reduction) (111).

1+

The data on the comparisons of the different oral anti-diabetic drugs are not conclusive,
due to the methodological diversity and the lack of sufficient RCTs (111).

1+

In patients who are not“controlled with sulfonylureas, the addition of metformin is more
effective in glyceinic control than continuing with the maximum doses of sulfonylureas
(136).

1+

The frequency of mild and severe hypoglycaemia is higher in the combinations which
include suifonylureas in contrast to monotherapy (111).

1+

The combination of metformin with rosiglitazone has a similar risk of mild hypoglycae-

mia in comparison with the metformin monotherapy (111).

The combination of metformin with sulfonylureas or thiazolidinediones has been as-
sociated with fewer gastrointestinal adverse effects than metformin monotherapy (met-
formin + sulfonylureas 1%-35%, metformin + thiazolidinediones 17%, metformin as
monotherapy 2%-63%), if metformin is administered at doses inferior to those used in
monotherapy (111).

1+

Thiazolidinediones and sulfonylureas provoke a similar weight increase (around 3 kg)
when used in monotherapy or in combination with other oral anti-diabetic drugs (111).

1++

Acarbose reduces glycaemia in monotherapy or as combined treatment, though it pro-
duces a high incidence of gastrointestinal adverse effects (122).
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Recommendations

B | When glycemic control is not appropriate in monotherapy, a second drug should be
added.

A | Sulfonylureas should be added to metformin when glycemic control is not appropriate.

A | When glycemic control is not satisfactory with a sulfonylurea in monotherapy, met-
formin should be added.

B | In case of intolerance to sulfonylureas or in patients with non-routine intake models, ‘
metoglinides can be used.

B | Adding acarbose could be considered as an alternative treatment for people who gannot
take other oral anti-diabetic drugs.

B | Thiazolidinediones are second option drugs in a combined therapy. Its azse could be
used on an individual basis when glycemic control is poor, or there is-intolerance or
contraindication to the other oral antidiabetic drugs. In this case, the«use of pioglitazone
is recommended.

B | Thiazolidinediones should not be used for diabetic patients siifering from heart failure.

8.1.4. Treatment after two-drug combination therapy failure

Before triple oral therapy authorisation, the use of insulin was the only option left RCT
for patients who did not achieve a good glycemic.control with double oral therapy.
In the UKPDS (106) study, insulin was one of the hypoglycaemic-agent therapies
which, considered as a whole, reduced vascular complications in comparison with
simply interventions on life style, so the.use of a triple oral therapy was required
instead of continuing with the doubl& therapy or administering insulin (79).

The RCTs available so far.which compare triple therapy to double oral thera-
py or the use of insulin, assess glycemic control and adverse effects. Its design and
duration do not make it p¢ssible to assess its effects on morbimortality.

The triple oral tizerapy has proved to be more efficient as regards glycemic RCT

control than double-oral therapy, though it also provokes more adverse effects. 1+
Two clinical trials have been carried out which compare triple oral therapy with
sulfonylurea; metformin and thiazolidinediones with double oral therapy with sul-
fonylurea and metformin (139) or with metformin and thiazolidinediones (140).
Both triais show that better glycemic control is achieved (1.0% additional HbA ¢
reduction) with triple therapy, though hypoglycaemia incidence and weight in-
¢rease are also higher. Triple therapy presents an oedema incidence, which is
higher than that with the metformin and a sulfonylurea association (139).

In several clinical trials (141-143) glycemic control and the adverse effects RCT
of triple oral therapy (metformin + secretagogues + thiazolidinediones) are com- T+
pared to adding insulin to metformin or the association of metformin and a sulfo-
nylurea. No trial presented any significant differences as regards glycemic control,
measured as the reduction of HbA c, between triple oral therapy and the associa-
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tion of insulin and oral diabetic drugs. In three trials, more hypoglycaemia events
in the association of insulin with oral anti-diabetic drugs in comparison to triple
oral therapy were observed. Rosiglitazone provoked more adverse effects than
insulin glargine (143), especially due to the high incidence of oedemas (12.5% in
contrast to no case with insulin).

As regards thiazolidinediones, the evidence on its effectiveness and safety =~ SR of RCT
(cardiovascular and bone) has already been mentioned in the chapter on mono- 1+
therapy and associated therapy and its conclusions are also applicable to the use
of combined therapy with three drugs.

Evidence summary

1++ | Insulin improves glycemic control and reduces morbidity risk associated-with diabetes
(79; 106).

1+ | Triple oral therapy with a sulfonylurea, metformin and a glitazone achieves more HbA ¢
reductions than double oral therapy with sulfonylurea and metférmin (139) or with met-
formin and a thiazolidinediones (140), although there is a higher incidence of hypogly-
caemia and more weight increase.

Triple oral therapy with a sulfonylurea, metformin-and a thiazolidinediones provokes
more oedema incidence than the association of meitormin and a sulfonylurea (139).

1+ | Triple oral therapy (metformin + secretagogue + thiazolidinediones) achieves a similar
glycemic control measured as the reduction of HbA c, to the obtained with insulin as-
sociated with metformin or a sulfonylufea (139; 141-143).

More hypoglycaemia events are chserved with the association of insulin and oral anti-
diabetic drugs than with the triple oral therapy. No comparative data exists on morbi-
mortality (141-143).

Recommendations
A | In case of inappropriate glycaemia control, despite using an optimized double oral ther-
apy guideliie, the use of insulin treatment is recommended.

B | Triple‘oral therapy can be recommended after having assessed its possible cardiovascu-
lar risks, for specific patients who have insulinization problems.

B [“Should the use of a thiazolidinediones be considered necessary, it is recommended to use
‘ pioglitazone due to its more favourable safety profile.

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 69




8.2. Insulin therapy

8.2.1. Association of insulin with oral antidiabetic drugs

A Cochrane (144) SR and several subsequent clinical trials (145-147) have as- SR of RCT
sessed the effect of the combination of insulin with oral anti-diabetic drugs in and RCT
contrast to monotherapy with insulin. All the trials assess glycemic control and 1+
the adverse effects, though they do not assess the effect on morbimortality. The

guidelines and types of insulin used differ in diverse trials. In the SR (144), the
combination of NPH (Neutral Protamine Hagedorn) insulin on a single night dose

associated with an oral anti-diabetic drug presented a glycemic control compa-

rable to monotherapy with human insulin (no analogues) every 12 hours or on

a multiple schedule. Weight increase was much less with the night schedules of’

insulin associated with metformin (with or without sulfonylureas) in contrast 1o
monotherapy with insulin (144).

The results of the subsequent studies follow the same lines; in gericral, the
association of metformin with insulin improves glycemic control.(expressed in
HbA ¢ reduction) (146-148), with less weight gained (145-147). Th¢ results in re-
lation to the frequency of hypoglycaemias vary among the different studies; in the
SR (144) no differences were observed as regards hypoglycaemia events, though
in other studies (145; 148) the treatment combined withva dose of insulin plus
metformin was associated with less hypoglycaemias in comparison with insulin
taken twice on a daily basis.

In the Douek (146) study more hypoglycaemias were observed than in the
group with insulin plus metformin in comparison to insulin with placebo.

In general, the more intense the ticatment is, the better the achievement of
glycemic control and the higher the incidence of hypoglycaemia. Should there be
no conclusive evidence on which'guideline is better, then the patient’s preferences
(79) and the risk of adverse eflzcts, mainly hypoglycaemia, should be taken into
consideration.

8.2.2. Insulin analogues

There are‘tiany possible insulinization schedules, both as regards dosage frequen-
cy as the type of insulin: fast-acting insulin, intermediate or mixed human insulin
or ¥ast-acting analogues of human insulin (lispro, aspart and glulisine) or slow-
acting insulin analogues (glargine and detemir).

Fast-acting insulin analogues are absorbed faster and manage to double the
concentrations of insulin in plasma in half the time in comparison to human insu-
lin, due to their pharmacokinetics. This characteristic creates lower glucose levels
after the meals. Another advantage of fast-acting insulin analogues would be the
possibility to inject insulin just before the meals.

While fast-acting insulin analogues are used to imitate the response of eN-
dogenous insulin to the intake or to improve or prevent «inter-intake» hyper-
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glycaemia, slow or intermediate acting insulin is used to provide a continuous
amount of insulin, regardless of the meal and can regulate lipolysis and the hepatic
production of glucose.

Studies on the use of insulin on DM 2 should provide valid information on:
the effectiveness of the different insulins on the reduction of micro- and macro-
vascular complications, glycemic control, hypoglycaemias and the impact on the
quality of life, long-term safety (mitogenic effects), the patient’s preferences and
the cost.

Quick/fast acting insulin analogues vs. human insulin

The NICE CPG, due to a lack of evidence which compares the different insu-
linization strategies, recommends following local experience, the patients’ experi-
ence and the cost.

The strategies of the treatment with fast-acting insulin consist of an intensi-
fied treatment with insulin (fast-acting insulin before meals, basal instiin before
going to bed or twice a day, even an adjustment of the insulin dose based on the
intake of carbohydrates) instead of a treatment with conventional-tasulin (basal or
pre-mixed insulin three times a day with or without oral hypogiycaemic drugs).

There are two SRs which have assessed this matter (149; 150). The Cochrane
SR is based on eight RCTs which include lispro, aspart aiid glulisine insulin. There
are no differences in glycemic control assessed through HbA c¢. There was no dif-
ference in the global hypoglycaemia events (différence of averages measured per
patient and per month -0.2; CI 95%: -0.5 to 0-1). The incidence of severe hypogly-
caemia varied from O to 30.3 (average 0.3) events for 100 people/year for insulin
analogues and from O to 50.4 (average-1.4) with conventional insulin. There was
variability in the definition of seveie hypoglycaemic events: from the need of
other people to coma or the use of glucagon or glucose.

The other review (149)s after the Cochrane review, aims to compare the ef-
fectiveness of fast-acting @nalogues in contrast to any other hypoglycaemic agent
drug in DM 1, type 2 or gestational patients, thus there were more studies includ-
ed. In DM 2, 26 RC15 were analysed; most compare insulin analogues to human
analogues with oowithout oral anti-diabetic drugs. Its results are coherent with the
Cochrane review: there are no differences in glycemic control or hypoglycaemia
events.

The use of fast-acting insulin regimen using conventional insulins or ana-
lognes'is just as effective. Nevertheless, in DM 2, the need for multiple jabs limits
its-application to very specific patients.
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Slow-acting insulin analogues vs. NPH insulin

There are three SRs (151-153) and a report from a Canadian agency with an SR
and a meta-analysis (154) which have assessed the effectiveness and safety of the
different types of insulin. Three of them assess insulins glargine and detemir in
comparison to NPH insulin, while the third type (152), funded by the manufac-
turer, aims to assess only the hypoglycaemia events of insulin glargine.

The studies included in the reviews compare single night insulin glargine
doses in contrast to one or two doses of NPH insulin, while the comparison of
insulin detemir in contrast to NPH insulin is with one or two doses of both. The
duration of the studies is limited in time (24-52 weeks), which makes it difficult to
detect differences in variables such as micro- and macroangiopathy. The variables
assessed are glycemic control measured as glycosylated haemoglobin values and
the hypoglycaemias as safety variables. The latter are assessed as total night and
severe hypoglycaemias without any standardization of their definition and thets
recording. In some studies, these are referred by the patients themselves, without
masking of the treatment received.

There are no differences in glycemic control between insulinglargine or
detemir in contrast to NPH insulin. There are no differences either between the
number of severe hypoglycaemias, though there is in the total number of hypogly-
caemias, especially at the expense of night hypoglycaemias, which are less than
with analogues. The number of severe hypoglycaemias(is seldom found in the
RCTs included in the SRs.

Appendix 3 describes the guidelines to beginicthe insulinization process and
the use of hypoglycaemic drugs. Appendix 4 tecords the hypoglycaemia treat-
ment.

Evidence summary

SR of RCT
1+

1+

The combination of girigle night dose NPH insulin associated with an oral anti-diabetic
drug provides glyc¢emic control comparable to monotherapy with insulin every 12 hours
or on a multiple.schedule (144).

1+

1+

In comparison with the insulin monotherapy, the combination of metformin with insulin
improves glycemic control (reduction of HbA ¢) with less weight gain (145-147). The
results on the frequency of hypoglycaemias are contradictory (144-146; 148), though
a ‘higher incidence has been proved as the treatment intensifies. There are no data on
morbimortality.

The studies which compare the different insulins are not designed to show differences in
micro- and macrovascular complications and they do not provide data on quality of life
or patients’ preferences (151-154).

1+

There are no significant differences as regards glycemic control assessed by means of
glycosylated haemoglobin between the slow-acting insulin analogues and NPH insulin.
Slow acting insulin analogues are associated with a lower risk of hypoglycaemias at the
expense of the reduction of night hypoglycaemias (151-154).
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1+ | There are no significant differences as regards glycemic control assessed by means of
glycosylated haemoglobin between fast-acting insulin analogues and fast-acting human
insulin. There are no differences in the frequency of hypoglycaemias (149; 150).

Recommendations

A | When treatment with insulin is started, it is recommendable to keep up the therapy with
metformin and/or sulfonylureas.

V| The need to continue with sulfonylureas or to reduce their dosage due to the risk of hy:
poglycaemias is to be reviewed.

A | In DM 2 patients who require insulinization, the general use of insulin analogues-is'recom-
mended. The use of slow-acting insulin analogues in patients with increased risk of night
hypoglycaemias is recommended. DM 2 patients who require intensive insuiinization, are
not recommended the use of fast-acting analogues, as they present no advantages.

DS | DCPG When selecting an initial insulin schedule, the patient’s preference, the adverse
effects risks (mainly hypoglycaemia) and the costs are to be taken into consideration.

Figure 2. DM 2 treatment algorithm

INTERVENTION ON LIFE STYLE
(diet and exercisa)

______l _________ o

Monotherapy
Monothera HbA ¢ = 7%
,-.‘.i N A sulfonylurea can be considered for
|_M_: FORMIN patients not overweight (BMI < 25)
HbAc=7%

Double therapy Vi
Double thera [ METFORMIN® + SULFONYLUREA® |
; v

3-6 months

f.g

. HbA.c = 7%
Insulin SU + MET I
rejection + PIOGLITAZDNE.
___________________ _C T
Combined treatmeri; NIGHT INSULIN (NPH)
oral anti-diabetic-crug + INSULIN +
METFORMIN + SULFONYLUREAS®
* f,
HbAc=7% °

B R I L i iic

(METFORMIN + SULFONYLUREAS)
+
Intensify the treatment with insulin
in two or more dose

a1f intolerance to Metformin, use Sulfonylureas.

® If intolerance to Metformin, Pioglitazone.

¢ If Sulfonylureas are contraindicated or the patient follows irregular meals, use metiglinides (Repaglinide, Nateglinide).

41f the patient suffers night-time hypoglycaemias, use slow-acting insulin analogue (Glargine or Detemir).

¢ Review the need to continue with sulfonylureas or reduce the dose due to risk of hypoglycaemias.

 The HbA c 37% target is for guidance. The aim is to be set individually, depending on cardiovascular risk, comorbidity,
disease evolution time, life expectancy and the patients’ preferences.

9 Before insulinization start and during the intensification process, less strict aims can be considered.
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9. Screening and treatment of
macrovascular complications

The questions to be answered are the following:

DM 27

method to develop a coronary heart disease screening?

e Should diabetic patients be treated with aspirin?

appropriate to use treatment with statins for patients with diabetes?

tient?

sure?

e [s the cardiovascular risk for diabetic patients comparable to the risk for those patients who
have suffered a myocardial infarction? What risk table is recommended for patients with

e Should an coronary heart diseasescreening be carried out in adults with DM 2? Whickis the

e Does the treatment with statins reduce cardiovascular complications in diadetes? When is it

*  Which are the targes for blood pressure within the treatment of the diabetic hypertense pa-

e Which is the prferred hypertensive treatmentin patients wiii diabetes and high blood pres-

9.1. Cardiovascular risk in diabetic patients

Diabetes is associated with an increase i1 cardiovascular disease. In order to adopt
therapeutic decisions or to intensify. treatment (glycemic control, antiplatelet ther-
apy, lipid-lowering drugs, etc.)-it:is important to identify which groups of patients
present higher cardiovascular iisk and could benefit more from the above-men-
tioned treatments.

There are different' RCTs which provide evidence of effective interventions
on patients with individual risk factors, such as high blood pressure or the pres-
ence of microalbuminuria.

For patients who do not present any of these risk factors, different approach-
es can be,considered. Some experts suggest that diabetes ought to be treated as a
cardiavascular disease (secondary prevention). This assumption is based on prog-
nosis studies that compare the risk of cardiovascular events in DM 2 patients with
patients who have suffered from acute myocardial infarction (AMI).

Another option is to use equations or cardiovascular or coronary risk tables
to select the patients who can benefit most from the cardiovascular primary pre-
vention interventions.

In any case, these approaches should be supported by clinical trials which en-
dorse the effectiveness of the different interventions (antiplatelet therapy, statins,
etc.) in the decrease of cardiovascular events in DM 2 patients.
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9.1.1. Comparison of cardiovascular morbimortality in diabetic
patients and patients who have suffered from a previous
acute myocardial infarction

Fifteen cohort studies (155-169) have been found that compare the risk of coro- Cohort
nary events in diabetic patients to that of patients with ischemic cardiopathy an- studies
tecedents and the population in general. All the studies present a higher coronary 2
risk for the diabetic patient than the general population. However, the coronary

mortality comparative results between the diabetic population and the people with

coronary heart disease antecedents are contradictory. The differences in these

results could be justified through several causes: inclusion criteria differences,

lack of uniformity when defining diabetes and coronary heart disease, the way

to collect the data, inclusion of incident or prevalent cases, characteristics of the

patients (age group, gender, time of diabetes evolution) or methodological aspects
(differences in the confusion factors considered, cohorts taken on a population

basis or not, different result variables, lack of follow-up, etc.)

The studies which analyse their results according to gender agree: that diabe-
tes in women involves a relatively higher risk for coronary disease-than in diabetic
male patients (155-157; 159) and in some cases, this risk is the-same (155; 157)
or higher (155; 158) to that of women with coronary heart disease antecedents.

Some studies have assessed the duration of DM and conclude that it is an
independent risk factor (22) and that, after 15 years developing the disease, coro-
nary risk is similar to that of patients with ischemigz cardiopathy antecedents (22;
159; 160).

Therefore, stating that the same risk exists for both population groups and
extending all the interventions tested thiough RCTs in cardiovascular secondary
prevention to primary prevention for ail diabetic patients is a statement which can-
not be considered as based on proven evidence.

For this reason, it seems fizcessary to use other criteria to select the patients.
An evolution longer than .5 years can be one of them.

9.1.2. Cardiovascular risk tables

As has alceady been mentioned, another widely used tool to classify diabetic pa- Clinical
tients & cardiovascular or coronary risk tables. The cardiovascular or coronary  Prediction

risiztables differ between them depending on the events taken into consideration. ruzfs

The original Framingham risk table and its adaptations consider only coro-
nary risk which includes non-fatal AMI (symptomatic and silent), angina and fatal
AMI. The tables that calculate the total cardiovascular risk add to coronary risk
that of suffering from a fatal or non-fatal cerebrovascular disease.

Both estimate the probability to suffer cardiovascular or coronary events dur-
ing a certain time depending on the existence or inexistence of different risk fac-
tors. The risks are based on a special type of follow up study: clinical prediction
rules (CPRs).
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The validity and applicability of a CPR for a certain population group re-
quires, firstly, the creation of a group in a cohort through a multivariate analysis
and after a validation process, first, in the population of origin and afterwards on
different population groups where the rule is to be applied (170). Currently, there
is the REGICOR equation (also known as Framingham calibrated), which is the
rule with the highest validation for our population (171-173).

There is a risk function which is exclusive for diabetic patients based on
the results of the UKPDS study (174). It has the advantage that it considers the
diabetes evolution years and the HbA c levels as independent risk factors and it
provides, apart from coronary risk, the stroke risk. When this function is validated
for our population (175; 176) it can be used as a very useful tool for cardiovascular
education and prevention.

The VERIFICA study (173), performed on 5,732 patients of whom 941
(16.4%) were diabetic, found no significant differences between the rate of evenis
expected from the calibrated Framingham equation with those closely obsetved
during the follow-up of the cohort of the different risk categories. The popuiation
group in the study was fairly young (the average age was 56.3), so probably the
diabetes had had a relatively short evolution.

The REGICOR equation is the one recommended to ¢alculate coronary
risk among the diabetic population within our scope. Appeidix 5 includes the
REGICOR risk tables.

9.2. Coronary heart disease screening

There have been no studies carried out@cross the general diabetic population on
the effectiveness of coronary heart discase screening. Only one pilot RCT (177) has
been found across a very specific papulation group which assesses the effectiveness
of coronary heart diseasescreenitig on 144 patients with high risk DM 2, without
heart disease, asymptomatic and aged between 46 and 75. The patients had at least
two risk factors: 1) total .ctiolesterol 3240 mg/dl or HDL <35 mg/dl or pharmaco-
logical treatment, 2) blocd pressure 2140/90 mmHg or pharmacological treatment,
3) active smokers, <} albuminuria 330 mg/24 h, 5) family history of coronary heart
diseasein first-degiee relatives, before the age of 55 in men and 65 in women. These
were randomized to the screening group (stress test and stress echocardiography
with dipiridamol) in contrast to no intervention. During the follow-up period (53
months) fewer cardiac events (stroke, cardiac death and angina) were observed in
the group assigned for the screening [OR 0.22 (CI 95%: 0.07-0.93)], at the expense
of'major events (stroke and cardiac death). The study contains some limitations,
such as being carried out on a very small number of patients and events, not being
able to perform a stress test on enough patients and the limited generalization (high-
risk patients coming from a specialized centre). The authors of the study suggest the
screening to be carried out through a stress echocardiography due to its high sensi-
tivity (85%) and specificity (93%) and its acceptable cost. The stress test could not
be done on many diabetic patients, especially on those suffering from high cardio-
vascular risk, due to the existence of severe hypertension, hemorrhagic retinopathy,
peripheral vascular disease or obesity.
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More studies with more patients are required to achieve a firm recommenda-
tion on this matter.

9.3. Antiplatelett treatment

The decision to prescribe aspirin a in primary care of DM 2 patients must take into SR of RCT
consideration the benefits of the drug as it reduces the number of cardiovascular 1+
events and the risk of adverse effects (mainly, digestive and haemorrhage).

The results of the RCT meta-analysis in primary care show that the benefit
of aspirin is closely related to baseline cardiovascular risk (178), thus the patients
with higher baselinel cardiovascular risk are those who benefit more from the
treatment. The meta-analysis includes five RCTs in primary care which also con-
tain a minority of diabetic patients (between 2% and 17%); the HOT (179) and
PPP (180) studies are the ones which include more diabetic patients (8% ang.17%,
respectively, in contrast to the 2% of other studies. However, the meta“analysis
does not provide data on the effectiveness of aspirin in the diabetic patient’s sub-

group.

The SIGN guide, based on the results of this study (178) and another meta- CPG
analysis (181) has specified the cut-off of cardiovascular.risk to be over 15% to
consider primary prevention with aspirin (182).

The only specific study on aspirin in DM is the ETDRS study (183) which RCT
included 3,711 patients suffering from DM types.! and 2 with retinopathy, half of
whom were under secondary prevention. The treatment with aspirin during seven
years did not reduce the incidence of AMI; strode or cardiovascular death in these
patients.

A meta-analysis on the effectiveness of aspirin in contrast to placebo in pri- SR of RCT
mary prevention (184) included @ total of nine RCTs which provided data on dia- T+
betic patients. In this subgroip no statistically significant differences were found
in the incidence of severe vascular events (non-fatal AMI, non-fatal stroke or vas-
cular death), [RRR 7% {CI 95%: -1% to +15%)].

Two RCTs were later published in primary prevention that include diabetic
patients.

In the amnalysis of the PPP diabetic population subgroup (180) (1,031 diabet-
ics aged?50 without prior cardiovascular disease), a slight and insignificant re-
ductien of severe vascular events was observed [RR 0.90 (CI 95%: 0.50-1.62%)],
far smaller than that observed in primary prevention of patients with other risk
tactors, though where a significant reduction of the risk was observed (185). The
authors state that due to the limitations of the study (open and with a limited num-
ber of patients, as it was interrupted prematurely), the results are not conclusive.

In another RCT carried out in primary prevention on women (186), which RCT
included approximately a 10% of diabetic women, a reduction of cerebrovascular 1+
disease was observed, though none related to AMI nor the main variable of car-
diovascular events.
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The RCTs and the meta-analysis are coherent as regards the increase of the
bleeding risk with the aspirin treatment (178; 184).

As regards diabetic patients with microalbuminuria, a population with higher
cardiovascular mortality than the diabetic population without microalbuminuria,
a clinical trial stated that an intensive long-term treatment which included habit
changes and a pluripharmacological treatment (aspirin and statins, among others),
was beneficial for these patients (108).

0 4. Treatment with statins

In the evidence evaluation three SRs (187-189) and two subsequent clinical trials
(190; 191) have been taken into consideration.

The reviews (187; 188) include diabetic and non-diabetic patients as weli as
an analysis of diabetic subgroups.

The first SR (187) includes four RCTs in primary prevention,{AFCAPS,
ALLHAT-LLT, HHS, ASCOT-LLA) and two in mixed populaticis (PROSPER
and HPS). It observed a risk difference in the main variable (¢combined result of
cardiovascular mortality, stroke, cerebrovascular accident arid global mortality)
favourable to the treatment with statins [ARR -0.03 (C195%: -0.04 to -0.01)].
The results are highly influenced by the HPS study; carried out across high-risk
patients.

The second SR (188) includes the same stixdies, though the variable assessed
is coronary events (coronary mortality, non-{atal myocardial infarction or coro-
nary revascularization, with a favourable effect to the treatment with statins [RR
0.79 (C195%: 0.7-0.89) NNT 37 (24-75) to 4.5 years].

The third review (189) anziyses only the effects of fibrates and combines
trials carried out only across diabetic patients with other trials that have mixed
population groups (diabetic-and non-diabetic patients), although it does analyse
diabetic subgroups. It aiso combines primary prevention studies with secondary
prevention studies. The global result of the review (combining all the studies)
shows a relative risk for coronary events of 0.84 (CI 95%: 0.74-0.96). Analysing
only the studies:of primary prevention, an HR favourable to fibrates of 0.79 (NNT
26 after 10 years), although it does not offer confidence intervals and in one of the
primary prevention studies, the diabetic patients belong to a subgroup.

The FIELD study (192), included in the systematic review, is the only clini-
ca!l trial carried out with fenofibrate in type 2 diabetic population in primary and
secondary prevention, with low HDL values (38.5 mg/dl) and slightly high tri-
glycerides values (170 mg/dl). It includes a 22% of patients with prior cardio-
vascular disease. No differences were observed in the main variable of the study
(coronary mortality or non-fatal AMI), although there were differences in a sec-
ondary variable of total global cardiovascular events, at the expense mainly of
non-fatal AMI and revascularization procedures. These differences in the second-
ary variable were more evident in the primary prevention patients. Nevertheless,

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES

SR of RCT
and RCT
1+

SR of RCT

(Subgroups)

1+

SR of RCT

(subgroups)

1+

RCT

79



it is worth mentioning, that 19.2% of the patients assigned to the fenofibrate group
and 36% of the control group started taking statins during the study. On the other
hand, a significant increase of adverse effects took place, NNH of 250 for pulmo-
nary embolism and 330 for pancreatitis.

The two subsequent RCTs carried out in DM 2 patients with relatively low RCT
cholesterol levels (LDL cholesterol below 160 mg/dl) showed different results

1++

(190; 191). The CARDS study (190) carried out in primary prevention was stopped
prematurely (4) when a reduction of the main result was observed (combined vari-
able or acute coronary event, coronary revascularization or stroke) favourable to
atorvastatin [HR 0.63 (CI 95%: 0.48-0.83); NNT 4 years after of 27 (CI 95%: 20-
62)]. The patients included were diabetics aged between 40 and 75, without prior
cardiovascular disease, with moderate LDL cholesterol levels and at least one of
the following risk factors: HBP, retinopathy, smoking or micro-or macroalbumi-
nuria. It is worth mentioning that the results of this study present implementation
problems for countries such as Spain, where there is a lower coronary dise¢ase
risk and where the number of patients required to try to prevent a cardiovascular
event would be clearly higher (in the CARDS study, with an event rate af 9% in
the control group, the NNT was 14; considering a 4% rate in our fie!d, the NNT
would be 40).

The second RCT contains bias (191) and thus no firm-conclusions can be RCT

obtained. Initially it had been designed as secondary prevestion and afterwards,

1-

patients from primary prevention were included. No differences were found in the
main result between atorvastatin and placebo.

On the other hand, the treatment with statins.conveys a slight increase in the
risk of hepatic disease (193-195). However; statins are reasonably safe in low to
moderate doses. Moderate doses are the following: atorvastatin 10 mg/day, simv-
astatin 40 mg/day or equivalent.

Evidence summary

1+/—

There is not enough evidence on the effectiveness coronary heart diseasescreening in the
reduction of curonary morbimortality among the general diabetic population. Additional
studies are required for patients at risk (177).

2+

The general diabetic population has higher coronary risk than the general population (22;
156-163; 166), though this risk is lower than that of the population with coronary heart
(disease antecedents (156; 158-169).

no
£

The diabetic population with more than 15 years of evolution of the disease (159; 160;
162; 168) tends to balance their coronary risk with that of the population with prior coro-
nary heart disease The risk is higher for women (155-159).

2+

The REGICOR equation is the risk table with more validation for the Spanish general
and diabetic population (173).

1+

Aspirin did not reduce the AMI, stroke or cardiovascular death incidence in an RCT
with patients with DM types 1 and 2 with retinopathy, half of whom were in secondary
prevention (183).
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1+

In primary prevention, aspirin benefit depends on the baseline cardiovascular risk (178).
In a meta-analysis on the effectiveness of aspirin in primary prevention (184), no statisti-
cally significant differences were found in cardiovascular morbidity in the subgroup of
diabetic patients.

1+

Two subsequent RCTs in primary prevention (180; 186) show contradictory results in
the subgroup of diabetic patients. Only a study carried out across women (186) offered
favourable results in the reduction of stroke, though no differences were observed in
coronary disease nor in cardiovascular events as a whole.

1+

Aspirin increases the bleeding risk among the diabetic population (178; 180; 184; 186) |

1+

In diabetic patients with microalbuminuria, an RCT observed that an intensive treatment
with habit changes, strict glycemic control and aggressive pharmacological tteatment
(which included aspirin and statins) reduced cardiovascular morbimortality (130).

1++

Statins reduce coronary (188) and cardiovascular events (190). Atorvastatin at 10 mg
doses is effective to reduce cardiovascular events in primary preveniion in type 2 dia-
betic patients with no prior cardiovascular disease, with LDL-cholesterol below 160 mg/
dl and with an additional risk factor (equivalent to a moderate.coronary risk): high blood
pressure, retinopathy, micro-or macroalbuminuria or smoking’'(190).

1+

In an RCT carried out with fenofibrate in DM 2 patientsiin primary and secondary pre-
vention with low HDL—c levels and slightly high trigiycerides, no differences were ob-
served in the study’s main variable (coronary mostality and non-fatal AMI) nor in the
overall survival, though there were differences)in-a secondary variable of total cardiovas-
cular events (especially at the expense of revascularization procedures) (189).

Recommendations

D

The located evidence does riot permit the provision of a recommendation in favour of
ischemic cardiopathy screening among the general asymptomatic diabetic population.
More studies are required in selected high-risk population groups.

The same measureg’are not recommended when treating the general diabetic population
and the population group which has suffered an AMI.

When the use of a risk table is required to calculate coronary risk in diabetic patients, the
tables of the REGICOR project are recommended.

women, should consider a treatment with statins, due to its high cardiovascular risk.

Disbetic patients with more than 15 years of evolution, and in particular if they are

A treatment with statins is recommended for diabetic patients with coronary risk 310%
according to the REGICOR table.

A treatment with aspirin can be considered for diabetic patients with coronary risk 310%
according to the REGICOR table.

In type 2 diabetic patients with cardiovascular risk 310% in the REGICOR table and for
whom statins are contraindicated or not tolerated, the administration of fibrates can be
considered.
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9.5. Treatment for high blood pressure

9.5.1. Target blood pressure

The NICE CPG on diabetic nephropathy recommends blood pressure (BP) lower CPG

than 140/80 mmHg for the general diabetic population. Several CPGs in the cardi- 4
ovascular field do not agree with these figures and recommend others which range
between 130-140 mmHg for systolic blood pressure (SBP) and 80-90 mmHg for
diastolic blood pressure (DBP). This variability can be explained due to the differ-
ent evaluations and interpretations of the scarce evidence there is on this matter.
There are no quality trials with a specific design and appropriate selec- RCT
1+

tion result variable to respond to this matter in a clear way. The two main studies
generally mentioned by the CPG and consensus are the UKPDS 38 (196) and the
HOT (179) studies. The editing team of this CPG has not considered the AECD
(197) study due to its poor quality. In the UKPDS 38 study, the patients assignied to
a strict blood pressure control (target <150/85 mmHg; achieved: 144/82-mmHg)
present less risk to suffer any event related to diabetes [RR 0.76 (CT95%: 0.62-
0.92)] and a lower mortality related to diabetes [RR 0.68 (CI 95%: 0.49-0.94)]
than the patients assigned to a less strict blood pressure (target:*<180/105 mmHg;
achieved: 154/87 mmHg). A non pre-specified analysis of diabetic patients in the
HOT study shows that there are differences in the subgreup assigned to a diastolic
blood pressure whose target was lower than 80 mmkg (achieved value 81 mmHg
in the general population) in comparison to a supgroup assigned to a diastolic
blood pressure whose target was lower than 90 mmHg. Although there are no
differences in the overall mortality, the patients with a less strict control on their
blood pressure target have an increased cardiovascular mortality risk [RR 3.0 (CI
95%: 1.28-7.08)].

A meta-analysis (198) suggests that there is limited evidence that the inten- SR of RCT
sive control of blood pressure -1 contrast to a less intensive control can be more 1+
beneficial for the diabetic population than the non-diabetic population.

In a recent review((;i99), it was stated that the evidence is scarce in order to
recommend specific-figures and thus the authors chose 140 mmHg for SBP and
80 mmHg for DEP.

CPGs are designed to help professionals and patients when taking decisions.
The coopetation team of this CPG agrees on the need to create realistic recom-
mendati¢ns based on best evidence and that can be achieved in clinical practice
(110)Assessments on the control level of the blood pressure targets in our field
for hypertense patients with diabetes show that at least 15% of the patients reach
SBP and DBP levels lower than 135/80 mmHg (8; 200).
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9.5.2. Pharmacological treatment of high blood pressure

The benefits of antihypertensive treatment observed in the diabetic subpopu-
lation of the major trials do not differ from those of the general population (198).

The ALLHAT (102) trial, where the analysis across the diabetic population
was to be carried out at the beginning of the study, is the trial which has incor-
porated the highest number of diabetic patients (13,101 patients). No differences
were found between chlorthalidone vs. lisinopril or chlorthalidone vs. amlodipine
in the main result variable of cardiocoronary disease. The only variable which pre-
sented significant differences was the secondary variable on heart failure, where
chlorthalidone was higher than amlodipine [RR 1.39 (CI 95%: 1.22-1.59)] and
lisinopril [RR 1.15 (CI 95%:1.00-1.32)].

For calcium channel blockers there are, apart from the ALLHAT study, other
minor and less qualitative studies (202; 203), carried out only across diabetic pop=
ulation, where some unfavourable results on cardiovascular morbimortalitywere
observed in comparison to the ACE inhibitors.

In the analysis of the diabetic subgroup of the INSIGHT triat’(204) there
were no differences between the diuretic (hydrochlorothiazide/ amiloride) and
nifedipine GITS in the main result variable on cardiovascular rasrbimortality. On
the other hand, the results of the two meta-analysis (198;-205), although of poor
quality, are coherent as regards unfavourable results for calcium channel blockers
in the result variable on heart failure in comparison ¢ the conventional treatment
(diuretic / beta-blocker) [OR 1.33 (C195 %: 1.17- £,50)] or ACE inhibitor/ARB II
[OR 1.43 (CI 95 %: 1.10-1.84)] (205).

As regards the ARB 11, the evidence is derived from the diabetic subgroup
of the LIFE trial (106), carried out in patients with left ventricular hypertrophy
(LVH) and high cardiovascular risk.vhere losartan reduced cardiovascular mor-
bimortality more than atenolol, even though this drug was not the most appropri-
ate comparator according to the current evidence (207). It is difficult to achieve
practical conclusions of the study a part from the fact that Losartan is better than
atenolol for these patients:.

The ONTARGET study was published recently and it includes a 38% of
diabetic patients; teimisartan was similar to ramipril 10 mg in the prevention of
death for cardievascular reasons (208).

The scsults of the LIFE trial, together with the latest evidence taken from
systematic reviews on the general population (208), suggest not recommending
beta-biockers as a treatment for HBP in DM 2 unless there are other firm indica-
tions for its use, such as the existence of ischemic cardiopathy or heart failure.

The association of Perindopril with Indapamide reduced the incidence of
events (added variable of micro- and macrovascular events) in DM 2 patients
(209).

Lastly, the HOPE trial shows that adding ramipril 10 mg to the conventional
treatment for diabetic patients over 55 with another cardiovascular risk, including
HBP, reduces cardiovascular morbimortality (210).
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Regarding renal results, the slow progression of the renal disease would re-
quire long-term trials with a high number of patients to identify its clinical ben-
efits, thus what are normally used are intermediate result variables, such as mov-
ing from microalbuminuria to macroalbuminuria or the doubling of serum cre-
atinine to assess the progression of nephropathy. Most of type 2 diabetic patients
with or without microalbuminuria will die before due to cardiovascular reasons
rather than to renal causes. In fact, the greatest benefit of treating these patients is
achieved through the reduction of cardiovascular events (211).

A Cochrane review (212) concludes that only the ACE-inhibitors have SR of RCT

proved to prevent the development of microalbuminuria (NNT 25), although it is

1+

not yet clear if there are differentiating effects with other anti-hypertensive drugs,
with the exception of calcium antagonists, which in this review, have proved to be
less effective than the ACE-inhibitors.

On the other hand, the independent nephroprotector effects of the ACE-
inhibitors or ARB-II, beyond blood pressure reduction, have been questioned by
a recent meta-analysis (213). In the ALLHAT trial, after a 4.9-year follow-up, no
differences were observed between lisinopril, amlodipine and chlorthalidone in
the renal result variables, taking into consideration the limitations that nephropa-
thy was not the study’s main aim and that the patients were selecied as they had
high cardiovascular risk (214).

Evidence summary

1+

There is limited evidence that an inteqsive blood pressure control is more beneficial
among the diabetic population than the non-diabetic (179; 196).

1+

In the subgroup of hypertense 13M 2 patients, reducing DBP to less than 80 mmHg im-
plies a reduction of cardiovascular morbimortality (179).

1++

There are no significant differences in cardiovascular mortality among hypertense dia-
betics treated with chidithalidone, amlodipine or lisinopril (201).

Chlorthalidone has proved to be more effective than lisinopril and amlodipine in the
prevention of heart failure.

1+/—

ACE-inhibitors have proved to be more effective than calcium channel blockers in the
preveution of cardiovascular morbimortality (202; 203).

1+

ARB 1II is not better than the ACE-inhibitors when reducing cardiovascular mortality

among the diabetic population (208).

1++

In hypertense diabetic patients aged between 55 and 80 and with LVH electrocardio-
graphic signs, losartan reduces cardiovascular mortality much more than atenolol (206).

1++

In diabetic patients over 55 years old with another cardiovascular risk factor (including
HBP), the use of ramipril 10 mg, added to conventional treatment, reduces cardiovascu-
lar morbimortality (210).

1++

ACE-inhibitors are more effective than placebo and than calciumchannel blockers to
prevent microalbuminuria (212).

84

CLINICAL PRACTICE GUIDELINES IN THE NHS



Recommendations

B/D

Patients with essential HBP and DM 2 without retinopathy should receive treatment to
reduce blood pressure (BP) until they achieve diastolic blood pressure (DBP) _80 mmHg
(B) and systolic blood pressure (SBP) _140 mmHg (D).

DM 2 hypertense patients without nephropathy should be treated firstly with an angio-
tensin converting enzyme-inhibitor (ACE) or a thiazide; or both when it is considered
necessary to control blood pressure. An alternative treatment are dihydropyridines cal-

cium channel blockers. J

BCPG

The use of beta-blockers is not recommended unless there is a firm indication for their
use, such as coronary heart disease or heart failure.

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 85






10. Screening and treatment
of microvascular complications

The questions to be answered are the following:

how often?

methods are to be used?
*  Which is the treatment for patients with DM 2 and microalbuminuria?
e Which is the treatment for painful diabetic neuropathy?

*  Which is the treatment for erectile dysfunction in a type 2 diabetic patient?

* Should a screening of the diabetic retinopathy be carried out? With which technique and

e Is a diabetic nephropathy screening to be done? How often should it be carried out? What

10.1. Diabetic retinopathy screening

Diabetic retinopathy is the first cause of blindness for people under 60 and one of
the main causes of blindness among the elderly!.20 years after diabetes is diag-
nosed, more than 60% of type 2 diabetic paticnis will suffer from retinopathy. In
type 2 diabetics, maculopathy is the main cause of sight loss (215).

The risk of sight loss and blindness can be reduced through programs which
combine methods for screening wiih diabetic retinopathy effective treatment
(215). It is essential, both to determine which technique is best and how often the
retinopathy screening is to be ¢arried out.

The effectiveness of the non-mydriatic retinal camera as a screening method
to detect the presence-and severity of diabetic retinopathy has been described in
several studies (2i6; 217). The technique requires only one photograph which
includes the papiiia and the macula, and is interpreted by professionals. In a study
carried out in-our field (218), the non-mydriatic 45° retinal camera showed 91.1%
of sensitivity and 89.7% of specificity, in contrast to the standard method (biomi-
croscopic technique with an ophthalmoscope with a 78D lens) and was cheaper
for'the ‘patient. The non-mydriatic retinal camera is more sensitive than the screen-
ing with an ophthalmoscope when compared with seven standardised photographs
(217).

In order to establish the optimal interval for retinopathy screening through
a photograph from a non-mydriatic camera, a cohort study was carried out across
4,770 type 2 diabetic patients derived from primary care (219). The accumulated
incidence of sight-threatening retinopathy, according to the initial level of retin-
opathy (without retinopathy, mild preproliferative retinopathy, severe retinopathy)
was assessed. In patients without initial retinopathy, the retinopathy-accumulated
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incidence was 0.3% after the first year and 1.6% after the third year. In patients Cohort
treated with insulin and those with more than a 20-year evolution of the diseases, study
the risk was higher. In patients with mild preproliferative retinopathy and severe 2+
retinopathy, the incidence after one year was 5% and 16%, respectively, and after

three years, 15% and 41.1%, respectively. Based on the 95% probability of re-

maining free from retinopathy, the authors recommended a periodic control every

three years and more frequent controls for those patients treated on insulin or with

a more than 20-year long evolution of the disease, as well as for patients with

initial retinopathy.

Another retrospective cohort study was carried out within our field with type Cohort
1 and type 2 outpatient diabetics, with a non-mydriatic camera in order to estab- Stl‘,‘dy
lish the optimal screening intervals (220). The type 2 diabetics from this study (n Y
141) had, in general, a much more advanced diabetes than those from the previous
study, as 60% of them presented some degree of initial retinopathy, 69.1% were
treated with insulin and the average time of the evolution of diabetes was 3.6
years. In the case of type 2 diabetics without initial retinopathy, the probability of
remaining free from high-risk retinopathy was 100% after the first year, 7% (CI
95%: 86-99) at the end of the third year and 92% (CI 95%: 70-98) gi-the end of
the fourth year. In type 2 diabetics with mild non-proliferative initiai retinopathy,
the probability to remain free from high-risk retinopathy was 100% after the first
year, 92% (CI 95%: 78-97) at the end of the second year and'66% (CI 95%: 45-
80) at the end of the third year. The retinopathy risk waschigher for patients with
a more than 10-year long evolution of the disease and ‘for those with poor glyce-
mic control. Based on the results from the study, the authors recommend a three-
year periodicity for type 2 patients without retingpathy and two years for patients
with mild non-proliferative initial retinopathy.The study contains limitation of the
small sample for type 2 diabetics and the-ditficulty to generalize the results to a
population at lower risk.

It must be made clear that it-is not possible to discard a macular oedema
through a single photograph if thicre are no other signs, such as hard exudates or
haemorrhages. For this reason; stereoscopic assessment with a slit lamp can be
required to detect early macular oedemas.

Appendix 6 coniains the diagnose algorithms and the treatment of macro-
and microangiopatiy.

Evidence summary

2+ | The 45° non-mydriatic retinal camera has a higher sensitivity and specificity in compari-
son to direct ophthalmoscopy (216-218).

2++ | In type 2 diabetics who come from primary care and have no retinopathy, the high-risk
retinopathy accumulated incidence was 0.3% after the first year and 1.6% after the third
year (219).

In patients without retinopathy coming from hospital, with a longer evolution period and
treated with insulin in 58.3% of the cases, the probability of remaining free from high-
risk retinopathy was 100% after the first year and 97% at the end of the third year (220).
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Recommendations

B | The 45° non-mydriatic retinal camera with a single photograph is recommended as

screening method for diabetic retinopathy.

B | For DM 2 patients without retinopathy, a three-year periodicity control is recommended

and a two-year periodicity control for patients with mild non-proliferative retinopathy.

10.2. Diabetic nephropathy

This CPG only deals with patients suffering from nephropathy at a micro- and
macroalbuminuria stage; the treatment of advanced renal failure is not considered.

10.2.1. Diabetic nephropathy screening

There have been no clinical trials carried out to assess the impact:ef microalbu-
minuria screening in the diabetic population. The NICE CPG (221) recommends
screening based on two assumptions:

* The evidence that the presence of microalbuminuria increases both general
and cardiovascular mortality among diabetic patients.

* The benefit of possible interventions in this‘group at risk, for example, the
antihypertensive treatment and glycemic control.

A further SR carried out after the NiCE CPG with rigorous methodology,
recommends the use of screening based on the same criteria (222). This review
contains a meta-analysis of cohort studies proving that diabetes with microalbu-
minuria implies an increase of.general mortality risk [RR 1.9 (CI 95%: 1.7 to
2.1)], cardiovascular mortality’risk [RR 2.0 (CI 95%:1.7 to 2.3)] and coronary
mortality risk [RR 1.9 (C195%: 1.5 to 2.3)].

There are no specific assessments on the different screening methods for
the clinical evolution of diabetic patients. The reports which have analysed the
risk associated with this condition have used different methods (urine in different
periods of timi¢) and cut-off points (even according to genre) to define microalbu-
minuria.

The gold standard diagnosis consists of a 24-hour urine sample under stand-
ard’conditions, discarding other possible causes which can produce microalbumi-
nuria. The NICE CPG defines microalbuminuria by levels between 30-300 mg/24
hours or 20-200 pg/min in night urine. Higher figures define frank diabetic ne-
phropathy.

The urine sample during prolonged periods can be cumbersome for patients,
thus simpler alternatives are proposed, based on the determination of morning
urine, under the same standardized principles as the 24-hour sample. For the
screening, the determination of the albumin/creatinine ratio in the first morning
urine through laboratory methods or dipsticks is recommended. With this method,
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it is believed that microalbuminuria exists with the following figures: 32.5-30 mg/
mmol in men and 3.5-30 mg/mmol in women (221).

In the case of a positive result, once other possible causes have been ex-
cluded (such as urinary infections), it is recommended to repeat the test twice with
a monthly interval. Should this method not be available, the NICE CPG recom-
mends the use of specific dipsticks.

Table 8. Classification of diabetic nephropathy

Albumin in 24-hour urine Albumin/creatinine ratio ]
(mg) (mg/g)
Normal <30 <30
Microalbuminuria 30-299 30-26¢
Proteinuria =300 %500

Summary of evidence

2+ | The presence of microalbuminuria in patients with diabctes implies an increase in gen-
eral mortality [RR 1.9 (C195%: 1.7 to 2.1)] and cardi¢vascular mortality [RR 2 (CI1 95%:
1.7 t0 2.3)] (222).

4 | The NICE CPG recommends an annual screening for microalbuminuria, measured in a
morning urine sample through the albumiri’creatinine ratio (221).

Recommendations

C

The screening for microalburninuria at the moment of the initial diagnosis of type 2 dia-
betic patients is recommended, as well as annual periodicity.

DCPG

The recommended iethod is the morning albumin/creatinine ratio.

DCPG

Should this method not be available, the determination of microalbuminuria during 12 or
24-hour perieds or the use of dipsticks in the morning urine can be useful.

10.2.2:Treatment for diabetic microalbuminuria

Diabetic nephropathy can evolve from the early stage (determined by microal-
buminuria) to more advanced stages, developing HBP, macroalbuminuria, renal
function decrease and finally, renal failure.

There is conclusive evidence that drugs which block the renin-angiotensin
system (ACE-inhibitors or ARB-II) delay the progression to renal failure (223),
although a recent meta-analysis states that it might be due to an independent effect
of its hypotensive effect (213).

The benefit of ACE-inhibitors has been proved mainly on patients with ne-
phropathy and DM type 1 (both in hypertense and normotensive patients) and in
DM type 2 patients with microalbuminuria (223).

SR of RCT
1+

90 CLINICAL PRACTICE GUIDELINES IN THE NHS



Regarding the ARB-II, in a clinical trial, irbesartan 300 mg reduced the risk
of developing macroalbuminuria in patients with microalbuminuria (224) and in
patients with frank proteinuria. In two other trials, losartan and irbesartan reduced
the risk of progression to renal failure in patients with microalbuminuria (225;
226).

No trials have been found which compare ACE-inhibitors with ARB-II and
whose aim is to assess definitive result variables such as death or renal failure.

In a recent Cochrane review (223), it was stated that ACE-inhibitors and
ARB-II are effective as regards renal results (terminal renal failure, duplication
of serum creatinine, progression from micro- to macroalbuminuria and regression
from macro- to microalbuminuria). There seem to be no differences between both
drug groups in these results, though there were no direct comparisons between
them. ACE-inhibitors and ARB-II did not reduce mortality in contrast to placebo.
When analyzed separately, the studies that used full doses of ACE-inhibitors did
show a significant mortality reduction [RR 0.78 (CI 95%: 0.61-0.98)], though this
did not happen in the studies which used low doses of ACE-inhibitors. As regards
the combination of ACE-inhibitors and ARB-II, the studies carried out included
few patients and have only assessed intermediate variables such as preteinuria and
glomerular filtration, instead of doubling the amounts of creatinine or evolution
to renal failure. These RCTs have been recorded in a recent, meta-analysis (227)
which shows a short-term improvement (12 weeks) of proteinuria with a slight
increase in potassium levels. The meta-analysis is heterogeneous in the results
and the sensitivity studies carried out indicate that'the benefits become visible
with suboptimal doses of ACE-inhibitors: they are’associated with higher initial
proteinuria levels and are related to the decrease rate of blood pressure achieved.

In the ONTARGET study (208), which includes diabetic patients with target
organ impairment and with microalbuminuria, telmisartan was similar to ramipril.
The association of telmisartan with €amipril was not higher than that of each of
them separately as regards the reduction of cardiovascular events. The association
was worse tolerated and produced a greater frequency of renal deterioration.

If, despite everything.a patient is considered eligible for this treatment, he
should be referred to specialized care.

As mentioned-previously, there is solid evidence on the increased risk in
patients with diavetes and maintained microalbuminuria. These patients can be
prioritised ta-receive multifactorial interventions in order to reduce their cardio-
vascular wiorbidity. There is a trial (108) which shows that a multifactorial inter-
venticw that includes diet, moderate exercise, a therapy to stop smoking, ACE-
inkibitors (a dose equivalent to 100 mg of captopril) and losartan in case of intol-
erance, aspirin 100 mg, blood pressure control with target figures of 130 mmHg,
glycemic control with a target of 6.5% of HbA 1c and cholesterol <175 mg/dl,
reduces the risk of a combined variable which consists of cardiovascular death,
non-fatal AMI, by-pass, angioplasty, strode, amputation and surgery for periph-
eral arteriopathy [adjusted HR : 0.47 (CI1 95%: 0.22-0.74) NNT 5].

This intervention was carried out by a multidisciplinary team (physician,
nurse and dietician) at a hospital specialised in diabetes.

Appendix 6 includes the diagnose algorithms as well as the treatment of
macro- and microangiopathy.
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Summary of evidence

1++

In hypertense patients with diabetic nephropathy, the treatment with ACE-inhibitors or
ARB-II (in comparison with placebo) reduces the risk of progression towards renal im-
pairment (223).

1++

In hypertense patients with diabetic nephropathy, the treatment with ACE-inhibitors at
full dosage reduces mortality (223).

1+

The combination ACE-inhibitors + ARB-II has only proved to reduce proteinuria and
improve short-term glomerular filtering (12 weeks) in patients with nephropathy and-|
lower creatinine at the expense of producing a slight increase in potassium levels (22%).

1++

A multidisciplinary and multifactorial intervention on the different cardiovasciilar risk
factors (HbA 1c <6.5%, systolic blood pressure <130 mmHg, cholesterol <175 mg/dl,
aspirin, smoking cessation, diet and exercise) reduces the morbimortality associated
with diabetes (108).

1++

In the ONTARGET study (208), which includes diabetic patients with microalbuminu-
ria, telmisartan was similar to ramipril. The association of telmisartan with ramipril did
not improve the morbimortality results and provoked more adverse effects, such as renal
impairment.

Recommendations

A

Patients with DM and nephropathy (hypestense and normotensive) should be treated
with an ACE-inhibitor. The angiotensin-rzceptor blocker - I (ARB-II) is the alternative
treatment when ACE-inhibitors are act tolerated.

The use of the combination ACE-inhibitor + ARB-II is not recommended.

DCPG

The ACE-inhibitors and ARR-1I must be used with caution in patients where there is
suspicion of stenosis of the renal artery. Monitorization of the plasma creatinine and
potassium should be caried out two weeks after beginning a treatment.

Patients with DM 2 and nephropathy are recommended a multifactorial intervention
(measures on lite style and pharmacological therapy) under the supervision of a multi-
disciplinary team with appropriate training.

10.3..Diabetic peripheral nephropathy

Diabetic peripheral neuropathy is a symmetric sensorimotor neuropathy which
affects mainly lower extremities (foot and ankle) and, on some occasions, upper
extremities. It is a frequent complication of DM 2. It is characterized by symptoms
such as burning, pressing pain, tingling and allodynia. The main predictors for
its occurrence are the duration of diabetes, age and the level of glycemic control

(228).
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The effectiveness of antidepressive drugs, anticonvulsants, opioids, N-Metil-
D-Aspartic antagonists, Tramadol and capsaicin was compared in an SR (229) to
placebo to assess pain relief. The SR carried out exhaustive research up to October
2006 where it evaluated the quality of the trials and heterogeneity. The review did
not consider some comparative studies. The main result was expressed as the OR
to achieve approximately 50% relief or a moderate decrease of the pain. These
studies lasted less than six months, and for this reason no conclusions can be con-
firmed on its long-term effectiveness.

Tricyclic antidepressants (amitriptyline, desimipramin, imipramine) or tradi-
tional anticonvulsants (carbamazepine, lamotrigin, sodium valproic acid) proved
to be more effective in comparison with placebo than SSRI antidepressants (cit-
alopram) or duloxetine and that new anticonvulsants (oxcarbazepine, gabapentin,
pregabalin), with a moderate risk of interrupting the treatment due to adverse ef-
fects. These are the drugs which have undergone most research. There were three
studies with opioids, two minor cross-over studies that assessed the effectiveness
of oxycodone and a trial with a parallel design with tramadol. There was on!y one
study for topic capsaicin at 0.075%.

Table 9. Drugs for painful neuropathy in a diabetic patient (229)

SR of RCT
1++

Drug OR for 50% of pain relief o
(N = Number of trials moderate effectiveness
performed) (C195%)

OR for interruption due to
adverse effects (Cl 95%)

Traditional anticonvulsants
(carbamazepine, lamotrigin,
sodium valproic acid) (N = 4)

5.33 (1.77 t0,16.02)

1.51 (0.33 to 6.96)

New generation
anticonvulsants

(oxcarbazepine, gabapentin, 3.25 (2.27 to 4.66) 2.98 (1.75t0 5.07)
pregabalin)
(N=4) =
Tricyclic antidepressants
(amitriptyline, desimipramit, 22.24 (5.83 to 84.75) 2.32 (0.59 t0 9.69)
imipramine) (N = 3)
Citalopram (N = 1} 3.5 (0.3 t0 38.2) 5.6 (0.3 to 125.5)
Duloxetine 60 my (N = 1) 2.36 (1.05 to 5.35)
Duloxetine 120 mg (N = 1) 2.10 (1.03 t0 4.27) 4.65 (2.18 t0 9.94)
Opioids (uxycodone and
wamadol) (N = 3) 4.25 (2.3310 7.77) 4.06 (1.16 to 14.21)
| Capsaicin 0,075% (N = 1) 2.37 (1.32 t0 4.26) 4.02 (1.45t0 11.16)
There are several systematic reviews prior to the Wong review which assess the =~ SR of RCT
1+

effectiveness of gabapentin, carbamazepine and opioids (230-233) in neuropathic
pain, not only in diabetic polyneuropathy, the results of which are very similar.
In the SR on opioids (233), the mid-term studies (from eight days to eight weeks)
showed that oxycodone, morphine, methadone and levorfanol were effective in
the reduction of neuropathic pain.

However, there are few comparative trials among the different drugs, so the
recommendations are mainly based on trials compared to placebo.
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An SR on drugs to treat diabetic neuropathic pain searched for studies where
they were compared with placebo as well as comparative studies (the search was
carried out up to December 2004), and only five comparative RCTs were found
(228). These studies had a reduced number of patients and they lasted between
two and six weeks, therefore any possible conclusion is quite limited in terms of
validity. The drugs compared were tricyclic antidepressants in contrast to gabap-
entin, carbamazepine and SSRI antidepressants. No differences were found as
regards pain intensity nor in the percentage of patients who gave up the treatment
due to adverse effects, with the exception of a study which compared paroxetine
with imipramine (plus discontinuance with imipramine).

Another three further comparative RCTs have been found. A trial done in
India compared amitriptyline with lamotrigin on a cross-over study which lasted
two weeks (234). No differences were found as regards effectiveness; the adverse
effects were more frequent and predictable with amitriptyline (somnolence, anti-
cholinergic effects), while lamotrigin created an increase in the serum creatiriine
which lead to four patients interrupting the treatment.

An extension study (235) compared duloxetine 60 mg to the comition treat-
ment (mainly gabapentin, amitriptyline and venlafaxine) for 52 weeks, after a
double blind period of 13 weeks. No differences in effectiveness or quality of life
were observed; duloxetine was well tolerated.

An RCT (236) compared the combination of morphiine with gabapentin to
each of the drugs. Pain relief was higher with the ass¢ciation of drugs; the most
frequent adverse effects of the combination were <onstipation, sedation and dry
mouth.

Appendix 7 includes the dosage and racst frequent adverse effects of com-
mon drugs for neuropathic pain (237).

Summary of evidence

SR of RCT
1+

RCT

RCT
1-

RCT

1++

In painful diabetic¢ neuropathy, tricyclic antidepressants (amitriptyline, desimipramin,
imipramine) and traditional anticonvulsants (carbamazepine, lamotrigin, sodium valp-
roic acid) have proved to be more effective in contrast to placebo than SSRI antidepres-
sants (citaiopram) or duloxetine and that new anticonvulsants (oxcarbazepine, gabapen-
tin, pré¢gabalin), with a moderate risk of interrupting the treatment due to adverse effects.
Opioids (oxycodone, tramadol) have proved to be moderately effective, although their
adverse effects profile can limit their use in the long-term. Capsaicin proved to be effec-
tive in a study (229).

i+

There are few comparative trials between the different drugs and moreover, they contain
methodological flaws (low statistical power, short duration, cross-over design). In the
comparisons carried out (tricyclic antidepressants vs. gabapentin, carbamazepine, SSRI
(228) and lamotrigin (234) or duloxetine in contrast to the common treatment (235)) no
differences were observed as regards effectiveness, and, in general, the adverse effects
of tricyclic antidepressants were frequent and predictable.

1+

There is limited evidence that the treatment of combined drugs with different action
mechanisms can improve its response though it also increases adverse effects (236).
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Recommendations

mended.

A | Tricyclic antidepressants and traditional anticonvulsants are the drugs of choice to treat
neuropathic pain in diabetic patients. As an alternative (when there is a contraindication
of these or they are not tolerated), the use of new anticonvulsants (gabapentin or pre-
gabalin), opioids (such as morphine, oxycodone or tramadol) or duloxetine are recom-

nisms, which monitor the response and adverse effects, can be associated.

B | When the response to the treatment is not satisfactory, drugs with different action mecha-

and the local adverse effects.

B | For milder cases, a topical treatment with capsaicin can be used, assessing its responte

—

10.4. Erectile dysfunction

Erectile dysfunction affects approximately between 34 and 45% of men wvith dia-
betes. Risk factors include: old age, inappropriate glycemic control, stroking hab-
it, hypertension, dyslipidemia and cardiovascular disease. Organic causes include:
micro- and macrovascular disease and neuropathy. Psychological factors and the
drugs prescribed for diabetes can also have an influence (2383

10.4.1. Phosphodiesterase inhibiters

A recent SR identified eight RCTs on the efiectiveness of the phosphodiesterase
type 5 inhibitors (FDE-5) vs. placebo in patients with diabetes, 80% of whom suf-
fered from DM 2 (239).

There is solid evidence that'EDE-5 inhibitors (sildenafil, tadalafil and varde-
nafil) are very effective in the/improvement of erectile dysfunction in men with
diabetes.

The most frequent adverse effect is headache, followed by flush, disorder of
the upper respiratc:y pathways and symptoms similar to flu, dyspepsia, myalgia,
abnormal vision-@nd lumbar pain. The risk to suffer adverse effects was 4.8 times
higher in patients treated with FDE-5 inhibitors. No significant differences were
found as regards stroke frequency.

10.4.2. Apomorphine

A review in which research lasted until September 2005 (204) found four RCTs
vs. placebo, one of which was carried out on diabetic patients (241) and two open
comparative trials vs. sildenafil. Sublingual apomorphine is more effective than
placebo; 45% of men have normal erections in contrast to 29% in the placebo
group [RR 1.4 (CI1 95%: 1.3 to 1.7), NNT 6.6 (5.0 to 9.6)]. It is far less efficient
in comparison with sildenafil. In a study carried out across 130 diabetic patients
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(241), the response rate to placebo was 17% in contrast to 22% with apomorphine,
a difference which is not significantly relevant, and therefore, this drug has a lim-
ited use for these patients.

The most frequent adverse effects were nausea, dizziness, headache and
somnolence, which tend to improve with continuous use of the treatment (242;
243). A study assessed specifically its cardiovascular safety in patients treated
with antihypertensive drugs or nitrates. There were no clinically relevant changes
in blood pressure nor in cardiac frequency in those patients taking short-acting ni-
trates. Men who were taking long-acting nitrates underwent changes in their blood
pressure when seated, though not when in a supine position. Apomorphine could
be safer than FDE-5 inhibitors in men treated with nitrates (242).

10.4.3. Intracavernosal alprostadil

Intracavernosal alprostadil is effective vs. placebo in that it improves erectile dys- RCT
function. A minor study showed no differences between intracavernasal alpros- T+
tadil and sildenafil. The most frequent adverse effect of alprostadil s penile pain,

which affects 40% of the patients (242).

10.4.4. Psychosocial interventions

A recent Cochrane review has analysed the randomised or quasirandomised stud- SR of
ies which assess the effectiveness of psychesocial interventions in erectile dys- ra":°m's‘?d
function among the general population and this included diabetic patients. r:: d:r:?:;

Statistical heterogeneity was found. The authors stated that psychotherapy studies
can be more effective, but the rssponse to the treatment varies among the sub- 14/2+
groups. Group therapy proved’to be more effective than the waiting list control.

The combination of sildendtil with group therapy was more effective than that
with sildenafil alone (244).

Evidence stimmary

1++ | There is solid evidence that phosphodiesterase inhibitors (sildenafil, tadalafil and varde-
nafil) are very effective in the improvement of erectile dysfunction for men who suffer
from DM 2 (239).

1+ | Sublingual apomorphine is more effective than placebo among the general population
with erectile dysfunction, though far less effective in comparison to sildenafil (240). In
the only study carried out in diabetic patients, apomorphine did not prove to be more
effective than placebo (241).

1+ | Intracavernosal alprostadil is effective vs. placebo in the improvement of erectile dys-
function. A minor study showed no differences between intracavernosal alprostadil and
sildenafil. The most frequent adverse effect was penile pain, which affects 40% of the
patients (242).
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1+ | Group psychotherapy can be more effective for specific people, as the response may
vary. Group therapy is more effective than the waiting list control. The combination of
sildenafil with group therapy is more effective than sildenafil alone (244).

Recommendations

A | FDE-5 inhibitors are the drugs of choice for erectile dysfunction in patients with DM 2.

B | Incase of contraindication or intolerance to FDE-5 inhibitors, the alternative drugs are as
follows: Intracavernosal alprostadil (tolerance and acceptability problems) or apomaoz-
phine (doubtful effectiveness). The patient’s preferences and response to the treatment
have to be taken into consideration.

B | In selected patients where it is not possible or desirable to use pharmacological therapy,
psychotherapy can be recommended.

V| FDE-5 inhibitors are contraindicated for patients who take nitrates 4 treat angina.

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES 97






11. Diabetic foot. Assessment, prevention

and treatment

The questions to be answered are the following:

e Should a diabetic foot screening take place? How often? Sith which method?

* What is the efficacy of the interventions to treat diabetic foot ulcers?

*  Which are the most effective preventive measures to avoid diabetic foot complications?

11.1. Introduction. Risk factors

Diabetic foot comprises a group of syndromes where the presence ot neuropathy,
ischemia and infection provoke tissue wounds or ulcers due to rataor traumatisms,
thus increasing morbidity which can even lead to amputaticns.

Most of those suffering from diabetic foot also have peripheral arterial dis-
ease. Ischemia and infections can also exist (245).

Neuropathy is a microvascular complication-which produces a loss of sensi-
tivity in the foot, and fosters deformities, abnormal pressure, injuries and ulcers.
Ischemia is produced by peripheral vasculzr disease. Generally, infection compli-
cates both neuropathy and ischemia (247).

Diabetic foot ulcers can be predictable using an appropriate strategy which
includes screening, risk classification and effective prevention and treatment
measures (246).

These are modifiable risk factors associated with the development of dia-
betic foot and their cansequences are as follows: peripheral vascular disease, neu-
ropathy, foot deforiities, high plantar pressure, plantar callus or smoking habit
(246).

Other uicer risk factors in diabetic foot are: prior foot ulcer [RR 1.6], prior
amputation of the lower extremity [RR 2.8], evolution time of diabetes (10 years)
[OR 3.0)], poor glycemic control (HbA 1c >9%) [OR 3.2], and poor sight (visual
acuity 20/40) [RR 1.9] (247).
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11.2. Methods to assess the foot at risk

11.2.1. Neuropathy

The studies of nerve conduction are considered the reference pattern to diagnose
peripheral neuropathy, but this technique is not available for generalized use.

A recent SR (247) has analysed the diagnose capacity of other simpler and
more accessible methods:

Monofilament

In three prospective studies, the monofilament identified patients with high ulcera-"~ Studies of
tion risk, with a sensitivity from 66% to 91% and a specificity from 34% to 86%, a dlatgm:stlc
positive predictable value from 18% to 39% and a negative predictable valug irom e: s

94% to 95% to predict the evolution to ulcer.

The test is carried out with the 5.07 SWM (10 g) monofilameiit-pressing on
four plantar points in each foot: first toe (distal phalanx) and the base of the first,
third and fifth metatarsal (247; 248). The test is considered positive when there is
at least one insensitive point (248).

The monofilament cannot be used in more than 1 patients without a 24-hour
recovery period (247).

Appendix 8 describes the use of the mongtilament.

Tuning fork

It is a simple and cheap method to measure vibratory sensation (247), though it
has reliability problems. It is_less accurate as regards ulcer prediction (248) than
the monofilament. It can-bz used as an alternative if there is no monofilament
available.

Biotensiometer

The biotensiometer exceeds the reliability limitations of the tuning fork as it can  Studies of
regulate the different vibration thresholds. A vibration threshold over 25V has  diagnostic
83% of sensitivity, 63% of specificity, a positive likelihood ratio (+LH) of 2.2 (CI te:ts
95%: 1.8-2.5), and negative likelihood ratio (-LH) of 0.27 (CI 95%: 0.14-0.48)

to predict foot ulcer after four years (247). This technique is not available on a

general basis within our field.
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11.2.2. Peripheral arterial disease

The methods most frequently used to diagnose peripheral artery disease are the
ankle-arm index (AAI) by Doppler (or otherwise a sphygmomanometer) and clin-
ical exploration.

An AAIT at 0.09 or less suggests peripheral arterial disease, whereas an AAI
at 1.1 can represent pressure which has been falsely increased due to arterial cal-
cifications. The test is easy, objective and replicable (247). On some occasions an
AAI cannot be done because there is no technical team available or there is not
enough time or staff to do it.

An SR has analysed the validity of the clinical and physical exploration
assessment in the diagnose of peripheral arterial disease (PAD) in symptomatic
patients (patients who consult due to symptoms which may suggest PAD) and
asymptomatic (patients who do not consult on this issue) (249).

In symptomatic patients, the most useful clinical findings to confirm DAP
are the existence of intermittent claudication [+LH 3.30], femoral murniur [+LH
4.80], or any abnormal pulse [+LH 3.10]. To discard PAD, the most. useful find-
ings were the inexistence of claudication [-LH 0.5] or normal pulsel*LH 0.44]. In
symptomatic patients, the most useful findings were skin coldness [+LH 5.90], the
existence of at least one murmur [+LH 5.60) or any pulse aromaly [+LH 4.70].
The inexistence of murmurs (iliacus, femoral, popliteal) {-LH 0.39] or normal
pulse [-LH 0.38] reduce the probability of DAP. The eg¢riibination of clinical find-
ings does not improve the diagnostic performance-of the individual findings to
confirm the disease, though it can be useful to discard it (249).

When there are difficulties to carry out the AAI, it can be done only on pa-
tients with symptoms of abnormal physical exploration or those who have suf-
fered a cardiovascular event.

11.3. Effectiveness of the screening and prevention

programs for diabetic foot

The NICE guideline recommends screening, based on a clinical trial (250) with a
diabetic footscreening and protection program carried out in 2001 on DM 2 out-
patients which identified 192 patients at high risk. These patients were randomised
to recéive an intervention program (weekly visits to the chiropodist and hygiene
maititenance, protective footwear and education on daily care) in contrast to com-
mion care. In the intervention group a slightly significant trend was observed to-
wards fewer ulcers and minor amputations as well as significant reductions in
major amputations after two years. The patients who already had ulcers gradually
had fewer amputations. The intervention was cost-effective.
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No subsequent RCTs have been found which analyse the impact on the com- Observational
plications of diabetic foot. In an RCT carried out in primary care centres (251),a  Studies
structured program which was revised on an annual basis, identified and treated 2
patients at high risk, improved the knowledge and attitudes of patients and profes-
sionals as well as the use of services.

In contexts different to the one presented in this guideline, there are several
studies with less solid design, such as before-after studies (252) or prospective
studies (253) which assess the impact of programs that include screening, risk
stratification, preventive and treatment measures depending on the risk and which
have proved to reduce the incidence of amputations. In these studies screening
is carried out by chiropodists and trained nursing staff, who normally belong to
multidisciplinary teams, or by foot or diabetes specialized units with structured
programs.

In the studies reviewed (250; 253), the following methods were used to ideti-
tify patients at high risk:

* Close visual inspection of the foot to identify deformities, hyperkeratosis,
inappropriate footwear or the existence of prior amputations.

* Arteriopathy evaluation: observation of the skin colouring, temperature,

ths

presence of pulses, pain when walking, determination-of the ankle-arm
index.

* Sensory neuropathy evaluation through the monotilament test.

The NICE guideline (246) recommends the classification of the risk into four CPG
categories depending on the risk factors.

Table 11. Classification of diabetic foct risk. Recommended frequency of inspection

i |
( Clas:ilf?:ation) | Characteristics Frequency of inspection

Low risk Maintained sensitivity, palpable Annual
pulses

Increased risk Neuropathy, absence of pulses or | Every 3-6 months
any other risk factor

High risk Neuropathy or absent pulses Every 1-3 months
together with deformity or
changes in the skin
Ulcerate foot

Ilcerate foot Individualized treatment, possible

; referral

In Spain, the implementation of these interventions can be limited. The screening
and risk stratification activities are feasible, though there are no equivalent and
structured facilities to refer to and treat the foot at risk, as these vary among the
different Autonomous Communities. The current barriers to implement appropri-
ate diabetic foot prevention and treatment are mainly a lack of organization and
training.
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11.4. Other preventive measures

The most effective measure to prevent diabetic foot complications are the screen-
ing and treatment programs on the foot at risk. Other measures used are as follows:

11.4.1. Education

A Cochrane review (254) found nine methodologically poor RCTs on the effect
education had on diabetes to prevent ulceration of the diabetic foot. Only one
study which included patients at high risk presented a reduction in the incidence
of ulcers [OR 0.28 (CI 95%: 0.13 to 0.59)] and in the amputation rate [OR 0.32
(CI 95%: 0.14 to 0.71)] after one year. The patient’s short-term education seems
to affect positively the acknowledgment on foot care and the patient’s behaviour.

11.4.2. Smoking cessation

Some studies have proved a direct causal relation. Case-conticl studies and trans-
versal studies have proved that smoking is an amputation tidicator (247).

11.4.3. Intensification of glycemic control

The UKPDS 33 study proved that intensive glycemic control was effective to re-
duce microvascular complications and lead to the reduction of amputations (106).

SR of RCT
1+

Observational
studies
2+/3

RCT
1+

11.4.4. Therapeutic footwear, orthopaedic material and measures

to reiteve pressure

A Cochrane”SR (updated in May 2000), based on four RCTs, assessed the ef-
fectiveness of the measures which reduce plantar pressure for the prevention and
treatmiciit of diabetic foot. A trial stated that therapeutic footwear reduced the in-
cidence of ulceration [RR 0.47 (CI 95%: 0.25- 0.87), NNT 4 (CI 95%: 2-14)].
Another study compared different corrective footwear with plantar padding or
pads in the contact surface area without finding any differences as regards the
incidence of callus or ulcers. A subsequent RCT carried out across 400 diabetic
patients and with prior ulcer but no significant deformities in their feet, proved
that therapeutic footwear did not reduce ulcer recurrence in comparison to con-
ventional footwear (255). An observational study concluded that, in patients with
prior ulceration, the relapse risk was lower if therapeutic footwear was used (256).
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These inconsistencies suggest that patients at low complication risk (without
relevant deformities) can use common footwear (well adjusted, and of good qual-
ity) while patients with severe foot deformities could benefit from therapeutic
footwear (247).

Evidence summary

II | The monofilament test has a sensitivity which ranges from 66% to 91% and a specific-
ity that ranges from 34% to 86% to predict ulcer risk (247). |

II | The tuning fork is more inaccurate and has a lower predictive capacity for ulces risk
than the monofilament (247; 248).

II | Biotensiometer: a vibration threshold over 25V has an 83% of sensitivity, 63% of speci-
ficity,a 2.2 +LH and a 0.27 —LH to predict foot ulcer after four years (247).

II | In patients with symptoms which suggest the existence of PAD, the findings of absence
of iliac, femoral or popliteal murmurs, normal pulse, as wellas the combination of
these symptoms, are useful to discard the disease (249).

II | The ankle-arm index of 0.90 or less suggests peripheral arterial disease (247).

1+ | Screening within a foot care structured program redtuces ulcers and minor amputations
slightly, and major amputations after two years significantly; in patients with ulcers, the
evolution to amputations decreases (250).

2+ | In contexts different to the one presented in this guideline (252; 253), the programs
which include screening, risk stratificaiion and preventive and treatment measures de-
pending on the risk, have managea to reduce the incidence of amputations.

1+ | There is limited evidence that education addressed to the patient can improve his
knowledge about foot care and his attitude. In a trial carried out in patients at high risk,
education reduced ulcer-and amputation incidences after a year. Other studies have not
stated any benefits (254).

2+/3 | Smoking is an afaputation risk indicator (247).

1+ | The UKPDS study proved that intensive glycemic control was effective to reduce mi-

crovascular complications and led to the reduction of amputations (106).
1+/2+ | Therapeutic footwear and orthopaedic material can reduce the incidence of ulceration

in patients at risk with prior ulcers and severe foot deformities (255; 256).

Recommendations

A | Screening, risk stratification and foot at risk prevention and treatment-structured pro-
grams are recommended for diabetic patients.
DPS | The professional staff that attends diabetic patients should assess the risk to develop

diabetic foot in the control visits. Annual revision is recommended for patients at low
risk, every three to six months for patients at moderate risk and every one to three
months for high-risk patients.
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Diabetic foot screening must include: inspection of the foot and soft tissues, footwear
assessment, musculoskeletal exploration, assessment of peripheral arterial disease
complemented with the determination of the ankle-arm index in some cases and sen-
sitivity assessment through the monofilament or alternatively, through the tuning fork.

DCPG

More control is recommended for elderly patients (>70 years), with long-term diabetes,
residential patients, patients with sight problems, smokers, patients with social prob-
lems or who live alone.

Education on diabetic foot care is recommended, based on a structured educational
program with different components in order to improve knowledge, enable self-care
and reduce the complications risk.

Patients with prior ulcers without significant deformities can use commoi footwear
(well adjusted and of good quality), while patients with deformities can benefit from
therapeutic footwear.

Training on diabetic foot for professional staff that attend these patients should be en-
couraged.

11.5. Treatment for diabetic foot uicers

Most foot ulcers appear in patients with neuropaithy and ischemia.

The measures to treat these are based inainly on: how to cover the wound
properly, treat the infection and relieve ttic pressure.

People with diabetes who have'had prior ulceration should take special care
in their foot hygiene and care as well as wear appropriate footwear (258). The
great challenge is to prevent-iecurrences, as their rate in patients who have suf-
fered ulcers is 66% after S-years (257).

The Wagner ulcer elassification is recommended (259).

11.5.1. Dressings

Dressings protect ulcers from possible traumas, absorb the exudate and can heal CPG

the infection. Ideally, these should be sterile and non-adherent, able to absorb the

exudate, remain in place while walking and facilitate the wound inspection (260).

Hydrogels, used as debridement agents, have proved to be significantly more ~ SR of RCT

effective than gauze or standard care as regards healing of diabetic foot ulcers

261).

1+

Despite the general use of dressings and topical agents which contain silver ~ SR of RCT

to treat diabetic foot ulcers, a Cochrane review did not find any RCT which as-

1+

sessed its effectiveness (262).
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The new dressings (hydrocolloid dressings, polyurethane, sodium alginate,
activated carbon and collagen dressings) have proved to be better than the classi-
cal saline gauze dressings in leg venous ulcers (263) though there are no adequate
studies on diabetic foot ulcers.

There is an ongoing RCT, which compares simple dressings to iodine-im-
pregnated dressings and hydrofiber dressings in 350 diabetic patients with chronic
foot ulcers (264).

11.5.2. Debridement

In neuroischemic ulcers, the guidelines recommend the elimination of the necrotic CPG
tissue (246; 260). In the case of severe ischemia, debridement must be done very
carefully as it is absolutely essential that the viable tissue remains undamaged
(265).

A Cochrane review (261) found five RCTs (amongst them three ondiydrogels SR of RCT
and one on surgical debridement). The RCT on surgical debrideméit was brief T+
and its results were not conclusive. Hydrogels, used as debriding agents, are sig-
nificantly more effective than gauze or standard care to heal diabetic foot ulcers.

Other debridement methods, such as enzyme preparations or polysaccharide gran-
ules, have not been assessed on diabetic patients in an RCT.

11.5.3. Off loading devices

An SR (258) found that total contact weight-relieving splints were more ef- SR of RCT

fective to heal non-infected ulcers than traditional bandages [RR 2.87 (CI 95%: T+
1.46-5.63) NNT 2], without any_differences in the incidence of hospitalization.
Total contact splints seem to-be effective to treat plantar ulceration. These may
not be fully tolerated. In erder to be reliable, they must be carried out by trained
experts, apart from requiiing revisions and frequent changes, thus limiting their
usefulness. In the SR o studies were found on non-fixed splints.

Afterwards,two RCTs were found which compared fixed splints to non-fixed RCT
or pads (266:267); fixed splints were more effective. Another trial (268) found 1+
no differerices between total contact splints and non-fixed splints transformed into
fixed splints by a fibreglass covering. In another trial, the weight-relieving splints
covered with foam dressings were more effective than medium pads (269). Fixed
splints are associated with a significant increase in infections which require the
use of antibiotics and more maceration of the surrounding skin (266). Total con-
tact splints are contraindicated in case of osteomielytis or infection.
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11.5.4. Antibiotic treatment for infected ulcers

Most chronic diabetic foot ulcers are colonized by microbiological flora, which
includes aerobes (S.aureus, S.epidermidis, Staphylococcus spp, Enterococcus spp,
Pseudomonas aeruginosa, Proteus mirabilis and others), anaerobes (Bacteroides,
Peptostreptococcus and Peptococcus) as well as fungus (259). The relationship
between ulcer bacterial colonization and healing has not yet been established, and
most of the documentation released is related to venous ulcers (259).

The determination of infected diabetic foot ulcers requires several clinical
aspects to be taken into consideration, such as the optimization of glycemic con-
trol, surgery (debridement, drainage or revascularization) as well as the treatment
of infections associated with soft tissues or osteommielytis (259).

Infection diagnosis

An SR (259) includes minor studies on the relevance of clinical signs to diagnose
an infection and on the importance of the culture, though these were cairied out on
venous ulcers in the legs rather than on diabetic foot ulcers, thereforetheir validity
is limited.

In comparison with the biopsy (reference test), no clinical infection sign can
diagnose infection with certainty. It is worth mentioning,the almost null value of
the presence of pious exudate to classify an ulcer as infected.

The culture has a limited value in contrast to‘the biopsy. Its sensitivity is 70%
and its specificity 60% (+LH 1.96, -LH 0.36):

Effectiveness of antibiotic treatment (ATB)

An SR includes 23 clinical-trials, all of them on patients with diabetic foot ulcers
— the studies had to includs-at least 80% of patients with diabetic foot ulcers- both
outpatient and inpatient.in general, the quality of these studies was poor and some
were statistically irreievant.

Intraverous antibiotics (IV)

No studies were found which were compared to placebo or oral or topical ATBs.
Eight RCTs compared different ATBs (imipenem/ cilastatin, penicillins associated
with beta-lactamase inhibitors, cephalosporins, linezolid, piperacillin / clindamy-
cin, etc.) with no solid evidence in any ATB schedule being superior to any other.
In these studies, in general, the patients were offered debridement and standard
dressings.
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Oral antibiotics

Five studies were found, some of them minor, one on amoxicillin-clavulanic vs.
placebo, two between different oral ATBs and two vs. topical ATBs. There is not
enough evidence to recommend an ATB in particular, as no significant differences
were observed between the active treatments nor vs. placebo.

Topical antibiotics and antiseptics

Five studies were found. No differences were found between cadexomer iodide
and the treatment with topical gentamycin and enzymes, nor between antiseptics
and eosin, nor between topical sugar vs. systemic ATB. Hydrogels were more ef-
fective to heal ulcers in contrast to gauzes irrigated with chlorhexidine.

11.5.5. Colony stimulating factors

A meta-analysis (270) was found which includes five RCTs with'a total of 167 SR of RCT

diabetic patients with foot infections, most of them severe (extensive cellulitis,

1+

infections which affect the extremities) as well as minor ulcers (levels 2-3 from
Wagner). The introduction of colony stimulating factors to,the common treatment
was not effective in the main outcome of the healing cither of the wound or of the
resolution of the infection. However, it reduced the amputation risk [RR 0.41 (CI
95%:0.17-0.95), NNT 8.6] as well as invasive siirgical interventions [RR 0.38 (CI
95%: 0.20-0.69)]. As regards the limitations; 1t was carried out on a small number
of patients and the infections were severe in general (270).

The role of these factors within the diabetic foot treatment requires new stud-

ies, thus this is an area to be researched in the future.

Summary of evidenci

1+

There is nofrial that assesses the effectiveness of silver dressings (262).

4

Current(evidence is insufficient to support the effectiveness of any type of protective
dressitg over another in diabetic foot ulcers (246).

1+

There are not few studies on the role of surgical debridement (261).

Hydrogels used as debriding agents are significantly more effective than gauze or stand-
ard care as regards the healing of diabetic foot ulcers. Other debridement methods such
as enzyme preparations or polysaccharide granules have not been analysed in RCTs with
diabetic patients (261).

1+

Total contact splints or fixed fibreglass splints are more effective than traditional band-
ages, non-fixed splints, medium pads or special foot wear in the healing of ulcers (258;
266; 267; 269).

Total contact splints are associated with an unacceptable risk factor in patients with se-
vere ischemia (246).
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2+ | The culture has a limited value in contrast to the biopsy. Its sensitivity is 70% and its
specificity 60% (+LH 1.96, -LH 0.36) (259).

1+ | It has not been confirmed that systematic or local antibiotic treatment is effective in the
healing of ulcers and if some ATBs or patterns are better than others (259).

1+ | In diabetic patients with foot infections, most of them severe (extensive cellulitis, in-

fections which affect the extremities), the introduction of colony-stimulating factors to
common treatment was not effective in the main outcome of the healing of the wound
nor the resolution of the infection. Amputation risks as well as invasive surgical inter-
ventions were reduced. These data require further confirmation (270). ) ]

Recommendations

D

In diabetic foot ulcers, the necrotic tissue should be removed through surgery for the
healing process to be easier. The use of hydrogel dressings as debriaiig agents can be
recommendable to make the healing easier. In case of severe ischemta, the patient should
be referred.

Total contact splints are the devices chosen to reduce plantarpressure in diabetic patients
with non-infected and non-ischemic foot ulcers.

Fixed fibreglass splints are an alternative to total centact splints, as they require less time
and less professional staff.

Routine culture is not recommended for diabetic foot ulcers, as its diagnostic value is
limited.

DCPG

Patients with progressive ulcers which do not heal and with clinical signs of active infec-
tion, should receive systematic antibiotic treatment.

DCPG

If an antibiotic is used, whef choosing it, the potential microorganisms as well as the
local resistance patterns shiould be taken into consideration, as regards broad-spectrum
antibiotics which covey,zaerobes and anaerobes.

DCPG

If there is no solid:&vidence of clinical effectiveness or cost-effectiveness, the health pro-
fessionals shouid use dressings which adapt best to their clinical experience, the patients’
preferences ot the location of the infection, without forgetting the cost.

More sttdies are required to establish the role of colony-stimulating factors in patients
withcdiabetic foot infections.
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12. Diabetologic education

The questions to be answered are the following:

* Is the education addressed to patients with DM 2 effiective?

care?

of the self-management program include?

and not treated with insulin?

*  Which are the aims and contents of the education addressed to patients with DM 2?

* How should education be addressed to patients with DM 2 in primary care and in specialist

* [sself-management effiective for patients with DM 2 (with components such as weiglit self-
control, self-monitoring of blood glucose, foot or blood pressure)? What should the content

e Is self-monitorin of blood glucoseg effectivet in patients with DM 2, trcated with insulin

Education is considered an essential element in the diabetie patient’s care.
People with diabetes, whether they use insulin or not, have t@assume the respon-
sibility of controlling this disease on a daily basis. Thus, itis vital that they under-
stand the disease and know how to deal with its treatmeni (271).

Structured education for patients is understpod as a planned and progres-
sive program which is consistent with the aims:to be achieved, flexible with the
content, which covers the individual and psychological clinical needs and that is
adaptable to the cultural context and literacy of each patient.

12.1. Aims of diabetologic education

The aim of education for people who suffer from diabetes is to improve their
knowledge and abiliti¢s, empowering them to assume control over the disease and
integrate self-management in their daily lives (271).

The specific aims of education are to achieve improvements in the following
areas (6; 271):

* Zontrol risk factors, including blood glucose, lipids, blood pressure and
smoking.

* Manage those complications associated with diabetes.
* Diabetic foot care.

* Quality of life.

* Glycemic control.

* Involve the patient in his own care and encourage his autonomy (self-con-
trol).
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* Promote healthy lifestyles: diet, weight control and physical exercise.

¢ Adherence to the medical treatment.

12.2. Effectiveness of educational intervention and
diabetes self-management

Many SRs have assessed the impact of education addressed to DM 2 patients. The
duration of these conditions, the contents, the educational styles, the professionals
and the contexts assessed vary a lot within the different studies, which hinders the
drawing of conclusions on the really effective elements of education. Other SRs
have focused on self-management evidence or on specific educational elements,
beyond education.

12.2.1. Education

Generally speaking, education in diabetes improves glycemic.control to a certain
extent and can have a beneficial impact on other outcomes.{weight loss, quality of
life, etc.) (79; 272-274).

The interventions that consider the patients’ aciive role to take informed deci- SR of RCT
sions improve self-care and metabolic control (275). Most of the decisions which 1+
affect the diabetes outcomes take place in the patient’s space (choosing the diet
and exercise, adherence to the medical treatment, self-analysis, etc.). Therefore,
if professionals take into consideration<the aims of the treatments of the patients,
and provide them with tools and support to solve their problems within their own
space, then the clinical measures will be more successful (276).

12.2.2. Self-management: individual and group measures

Self-managemen: of diabetes has shown to consistently improve glycemic control
(277-279). The findings on other outcomes (weight, blood pressure, lipid profile,
etc.) have ‘teen variable. The Chodosh review offered a clinically relevant effect
in the reduction of HbA 1c (0.81%) among adult patients, with no differences as
regards weight (278).

Group training in self-management of DM 2 patients has shown to be very =~ SR of RCT

effective to improve glycemic control, knowledge on diabetes, self-care abilities, 1+
BP reduction, weight and the need for mid and long-term medical treatment for
diabetes (NNT 5). There was only one trial which compared individual education
vs. group education and proved that the latter was more effective (280).
In a clinical trial which was not included in the previous review and which RCT
1+

was carried out in Spain (281), with 78 DM 2 patients from primary care, both
group and individual educational interventions proved to be effective to improve
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metabolic control (with significant clinical improvements), blood pressure targets,
knowledge on diabetes and the lipid profile after a year. The trial had lowr statisti-
cal power to detect differences between the two groups.

12.2.3. Self-monitoring of blood glucose

Patients treated with insulin

In the patient treated with insulin the evidence to recommend the use of self-
monitoring and self-adjustment of insulin comes from observational studies (282;
283) as well as from the benefits observed in DM 1 patients, as the information
on the glucose level is useful to adjust insulin dose, thus, managing to improve
glycemic control.

Patients not treated with insulin

In type 2 diabetic patients not using insulin , the use of SMBG is:niore controver-
sial and the results of the trials are inconsistent. Two SRs and three RCTs have
been selected.

The Cochrane review (284) carries out an SR whicli includes seven RCTs on
non-insulin DM 2 patients. There is no meta-analysis. The authors conclude that
there is moderate evidence to prove that SMBG ¢a be effective to improve glyce-
mic control; the results of the individual RCisare quite different from each other.
In general, these studies are carried out inchighly motivated patients and within a
self-management context with more eletents than the SMBG.

An SR with meta-analysis (286), self-management with SMBGs was better
than self-management without-SMBG in the case of non-insulin DM 2 patients
(reduction of 0.39% in the HbA 1c¢).

Recently, in a high:guality RCT carried out in primary care (287) with 453
DM 2 patients with @Gcceptable metabolic control (baseline average HbAlc of
7.5%) no significant differences were observed in HbA 1c after 12 months be-
tween standard care (HbA 1c controls every 3 months and treatment review), less
intensive SM3BG (self-monitoring, contacting the physician abnormal values) and
intensive SMBG with self-management (additional training to interpret results and
maintaining compliance with lifestyles, diet and exercise as well as with medical
treatment). The frequency of SMBG was twice a week with two daily determina-
tions. The average age of the patients was 65.7, with an average of three years of
evolution of the disease, treated with diet or oral antidiabetics.

In an RCT carried out in Spain (289) no statistically significant differences
were found in the percentage of patients that improve glycemic control, although
the trend was favourable for sSSMBG. In the logistic regression, it was concluded
that the number of years of evolution of the disease and poor control of the same,
are signs which provide a positive response to self-analysis.

The patients with the lowest HbA1c baseline levels could benefit more from
SMBG (288).
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In another recent RCT (289), sMBG was not effective to reduce HbAlc in RCT

DM 2 patients who were newly diagnosed or under the age of 70. SMBGs was

1++

associated with worse outcomes in the depression subscale of a quality of life
questionnaire.

Appendix 9 provides information on the contents of diabetologic education
as well as additional material for patients.

Summary of evidence

1+

Education in diabetes improves glycemic control to a certain extent and can have a
beneficial impact on other outcome variables (weight loss, quality of life, «ts)) (79;
272-274).

1+

The measures which include an active role of the patients to take infr;rmed decisions
improve self-care and glycemic control (HbA 1c¢) (275).

1+

Group training on self-care strategies for DM 2 patients is veery effective to improve
glycemic control, knowledge on diabetes and self-care abilities, as well as to reduce
blood pressure, body weight and the need to treat mid and long-term diabetes (280).

1+/1++

Self-management of patients with diabetes improves giycemic control (277-279). The
findings on other results suffer more variations (weight, blood pressure, lipid profile,
etc.). The Chodosh review (278) (of better quality), showed a clinically relevant effect
on the reduction of HbAlc (0.81%), withGut any weight differences.

2+

In the insulinised patient, the evidence¢ to recommend the use of SMBG and insulin
dose self-adjustment comes from observational studies (283; 283), as the information
on the glucose level is useful to adjust the insulin dose, thus providing better glycemic
control (284).

1+

In diabetic patients not using insulin, the results are inconsistent. SMBG has shown
some effectiveness it the improvement of glycemic control in some studies (284;
286). Normally, the studies are carried out across motivated population and within the
context of self-inanagementl with more elements than SMBG (285).

1++

In DM 2 pstients from primary care with acceptable glycemic control, no significant
differences were observed in HbA 1c between standard care (HbA1c controlwith treat-
mentteview every 3 months), less intensive SMBG (contacting the physician if any
abmormal values) and intensive SMBG with self-management (additional training to
mterpret the results and maintain adherence to life styles, diet and exercise as well as
to medical treatment) (283; 288).

Patients with lower HbA 1c baseline levels could benefit more from SMBG (287;
289).

1++

Self-analysis has not proved to be more effective in the reduction of HbAlc in newly
diagnosed DM 2 patients under 70 and it has been associated with a negative impact
on their quality of life (289).
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Recommendations

A

People with diabetes should be provided with structured education when diagnosed
and, afterwards, on a regular basis, depending on their needs which are to be revised
regularly.

Different learning techniques are recommended, adapted to their personal preferences
and integrated within their future everyday care.

Primary and specialized care teams should boost programs directly addressed to en-
courage the patients’ participation, adapted to their preferences and aims and which
include contents related to their personal experiences.

DM 2 patients should be recommended to carry out self-management of the <isease
by fostering the participation of the patient.

The components of self-management can vary; but, in general, it must.include knowl-
edge of the disease (definition, diagnose, importance of good cortirol), dietary and
pharmacological treatment, physical exercise, ways to approacii complication, foot
self-care and SMBG with an adjustment of the treatment in selected patients.

It is highly recommended that group education for self-care be carried out by trained
professionals.

In our field, we recommend that these programs t¢ carried out by the nursing staff,
both in primary and specialized care.

SMBG is recommended for the diabetic patient using insulin to adjust insulin dose .

The frequency of SMBG in insulin patients depends on the characteristics of the pa-
tient, the aims to be achieved and the type of insulin.

SMBG is not recommended {ot non-insulin DM 2 patients with acceptable metabolic
control and for newly diagiiosed patients.

In specific patients witl inadequate glycemic control, SMBG can be offered within
an educational and s¢if-management structured program with a regular follow-up. To
this end, the patient’s level of motivation, his abilities and preferences are to be taken
into consideration, as well as the frequency of hypoglycaemias, the type of medical
treatment 1sed and the costs.

DCPG

SMBEcan be offered to non-insulinDM 2 patients in order to: provide information
on hypoglycaemias, assess glycemic control after changes in medical treatment or life
style and monitorize the changes during intercurrent diseases.
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12.3. Contents and methods of an educational program

The contents of educational programs must be adapted to the needs of each patient.
Table 12 includes the components which a self-control program should include:

Table 12. Contents of a self-control educational program for diabetic patients (modified by
GEDAPS) (6)

* Information on the disease (what is diabetes, types of diabetes, risk factors)

e Diet

* Physical exercise

* Severe and chronic complications of diabetes

* Tobacco

* Diabetic foot

* Oral drugs™: compliance with the treatment, dealing with adverse effects. Hypoglycaeiviia
¢ Insulin*: schedules, techniques, dose adjustment. Hypoglycaemia

* Self-monitoring of blood glucose (selected patients)

e Special situations: journeys, incurrent diseases, etc.

* Depending on the treatment followed by the patient.

Communication is the basis of the educational process and for this reason, the following points
are to be considered (6):

e [t is two-way communication, both verbal and non-verbal.

* The first step has to be the assessment of tii¢ knowledge, beliefs, attitudes and capacities
of the patient.

* The educational content must be .adapted to the learning capacity of the patient, without
presenting more than three different concepts per session.

* The language used must beclear and adapted to the patient.
* The session must be coimiplemented with supporting educational material.

* The content must be progressive depending on the needs of the patient, giving priority to
the most relevantiaspects which are to be modified.
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13. Organization of the medical
consultations with a DM 2 patient

The questions to be answered are the following:

*  Which are the referral criteria to a specialized consultation?
e Which is the initial treatment for adults with DM 2?

*  Which are the acceptable control criteria proposed for patients with diabetes?

*  Which is the content of the periodic control in medical and nursing consultation?

The basic care unit of the diabetic patient consists of medical and nursing profes- Expert
sionals. Both have to work together in coordination to formulate the aims and opizion
organize activities. The diabetic patient must perceive clearly the idea of a team,

where each professional has different assigned tasks in order to guarantee global

care.

13.1. Content of the nursing cotnsultation

The nursing staff plays and essential role in the control and education of the dia-
betic patient.

The content of the nursing constltation is summarised in table 13.

Table 13. Content of the nursifig consultation

Anamnesis
* Hypoglycaemias @number and circumstances)
* Symptoms of itvperglycaemia (polyuria, polydipsia)
* Cramps and©aresthesias
¢ Intermiti<nt claudication. Thoracic pain.
* Feet wounds
* Tobacco consumption

Compliance assessment
* Diet
* Exercise
* Pharmacological treatment
¢ Foot hygiene and care
¢ Therapeutical aims (treatment and education)

Exploration
* Weight (BMI)
* Feett exploration
¢ Blood pressure (decubitus and orthostatism)
e Capillary blood glucose (only when necessary)
¢ Assessment of the puncture areas

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES



Assessment of self-management record
* Capillary blood glucose
. SMBG: frequency and techniques
* Record of hypoglycaemias
* Weight

Diabetologic education
¢ Initial educational program
e Minimum advice to stop smoking
¢ Annual enhancement interventions

13.2. Content of the medical consultation

An anamnesis, a full physical examination and an analytic determination are to be Expert
carried out on an annual basis to assess the existence of complications (see tabie °p'2'°"
14).
Every six months or every year, an assessment of the control and thevapeutic
plan aims, as well as an adaptation of these if so required, is to be carried out.
The frequency of the tasks to be performed with the diabetic.patient is shown
in table 14.
Table 14. Frequency of the tasks to be carried out in the medical consultation
(modified by GEDAPS) (6)
Initial vicits . . Every six
Diagrosis Control visits months Annual
Weight/BMI ® ® ® ®
BP/ Heart Rate (HR) ® ® ® &
HbA.c ® ® ®
Lipid profile ® X
Albumin/creatinine iatio X ®
Creatinine (plasma) ® &
Ocular exnioration X 1
Feet exploration ® X
(Inspection, monofilament or
I"vibration and average pulse)
Electrocardiogram (ECG) ® 2
Diet compliance & ® X
Exercise compliance ® ® &
Pharmacological compliance ® ® ()
Check SMBG record () () X
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Initial visits

Every six

. . Control visits Annual

Diagnosis months
Investigate hypoglycaemias ® ® X
Educational interventions (%) X X
DM diagnosis and classifications ®
Chronic complication screening () ®
and assessment
Establish and assess therapeutic ® X () X
aims
Propose a therapeutic and X %)
educational plan
Complication anamnesis (%) (%)
Cardiovascularr risk calculation ® R
Anti-tobacco advice R X (39
Influenza vaccine i X

|

1. According to the protocol on retinopathy. Every three years if there is ne.retinopathy and every two years if there is

non-proliferative retinopathy.

2. In case of coronary heart disease or cardiac rhythm disorders.

13.3. Frequency of consultations

The consultations will be programmed depending on the level of metabolic con-
trol, the needs of the educational rirocess and the time of evolution of diabetes.

After the diagnose, every‘itwo weeks, the treatment is to be adjusted and the
basic educational prograni‘ceveloped. Insulinization requires a frequency of daily
visits during the first week. After the first year of diagnose, stable diabetics or
those without any changes in the treatment, will keep to the following frequency

of consultations:

* One or'two medical consultations per year (table 14).

* Three or four nursing visits per year, which include educational interven-

tion (table 14).
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13 .4. Referral criteria to medical consultation

The situations when the patient is to be referred to medical consultation are to be Expert
determined between the physician and the nursing professional. The following °p'2'°"
situations can arise:
* Three succeeding blood glucose between 200-300 mg/dl or one of >300
mg/dl, or ketosis or any incurrent process.
* Frequent hypoglycaemia events.
* Adverse effects to drugs or drug interactions.
* Every six moths or every year, depending on the protocol and the organi-
zation of the health centre, request an analytical check-up, an ECG, or an
ocular fundus check.
13.5. Referral criteria to specialized care
The consultation criteria with other specialized levels must maititain permanent Expert
contact with the diabetic patient. Training the different teams¢the resources avail- °p':'°"

able in each health centre and the existence of protocols it 'combination with the
specialized levels are to be taken into consideration. I general terms, the follow-
ing criteria can be established:

Endocrinology
* Suspicion of specific DM (gerietic, exocrine pancreas diseases and endo-
crinopathies).
* Pregnancy in a diabetic patient.

* Any diabetic persoii with poor chronic metabolic control despite therapeu-
tic modifications

e Patient undei 40 with possible DM 1 when diagnosed.
Nephrology
+ Persistent clinical proteinuria (>200 mcg/min or 300 mg/day).

* Creatinine >2 mg/dl or creatinine clearance <50 ml/min/1.73 m?.

Vascular surgery

* Peripheral arteriopathy with rest pain or nocturnal pain in lower limbs.
* Increase of intermittent claudication.

e Ulcers which do not heal.
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Cardiology

* Coronary heart disease suspicion or existence.

Neurology

e Transient ischemic attact.

Ophthalmology

e If there is no retinograph available (non-mydriatic digital camera) in pri-
mary care, refer in the first visit. Afterwards, if there is no retinopathy,
every three years; if there is non-proliferative retinopathy, every two years:

Hospital emergencies

* Suggestive signsof hyperglycemic-hyperosmolar coma or diabetic ketoaci-
dosis.

* Severe hypoglycaemia or hypoglycaemic coma, especially if it is secondary
to a treatment with oral anti-diabetic agents (suifonylureas).

 Severe hyperglycaemia which requires initial treatment with insulin and
which cannot  be done in primary caze.

13.6. Registration systéms

The interventions which uge-teminder systems or databases, flow diagrams and
feedback of the informatict are considered more effective to improve the quality
of the care process (290:291).

Monitoring is-recommended, especially by computed means, of the results
both of the process and the outcomes, to remember and record the carrying out of
explorations-atd to improve the quality of the care provided to diabetic patients.

A rocord system of diabetic patients is recommended, to have an estimate of
the prevalence in each Autonomous Community, as well as reminder systems of
opportunistic screening to be done during the medical consultations.
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Appendices

Appendix 1. Levels of Evidence and Grades
of Recommendation

Table 1. Levels of evidence and grades of recommendation according to SIGN

Levels of evidence

1++ | High quality meta-analysis, systematic review of clinical trials or high quality low-bias-risk clinical
trials.

1+ Meta-analysis well conducted, systematic review of clinical trials or well conducted clinical trials
with a very low risk of bias.

1- Meta-analysis, systematic review of clinical trials or clinical trials with.a very high risk of bias.

2++ | High quality systematic reviews of cohort studies or case-contraol studies. Cohort or case-control
studies with low-bias risk and a high probability that the releticnship is casual.

2+ Well conducted cohort or case-control studies with low-bias risk and a moderate probability that
the relationship is causal.

2- Cohort or case-control studies with high-bias .risk and a significant risk that the relationship is
not causal.

3 Non-analytical studies, such as case renorts, case series or descriptive studies.

4 Expert opinion.

Grades of recommendation

A At least one meta-analysis, a systematic review or a clinical trial rated as 1++ and directly ap-
plicable to the target pogtitation of the guideline; or a body of evidence consisting of studies rated
as 1+ and demonstraiing overall consistency between them.

B A body of evidence composed of studies rated as 2++, directly applicable to the target population
of the guideliri2 and demonstrating overall consistency between them; or extrapolated evidence
from studies.rated as 1++ or 1+.

C A body cf evidence composed of studies rated as 2+ directly applicable to the target population
of tha guideline and demonstrating overall consistency between them; or extrapolated evidence
from studies rated as 2++.

D i Evidence levels 3 or 4; or extrapolated evidence from studies rated as 2+.

Good practice points

v Recommended best practice based on clinical experience and the consensus of the develop-
ment group.

* On some occasions, the development group presents important practical cases which they consider relevant but that
have no scientific evidence. In general, these cases are related to some aspect of the treatment which nobody would
normally ask about and which are assessed as <good practice points>.
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Table 2. Levels of evidence and grades of recommendation according to OXFORD

la Systematic review with homogeneity of level 1 studies
Ib Level 1 studies
Il Level 2 studies . QQ
Systematic review of level 2 studies (g}
I Level 3 studies Q6
Systematic review of level 3 studies N O\>
\% Consensus, expert opinion without explicit critical appraisal o(’,\'
&
Level 1 studies | Follow: §\
* Blinded comparison to a valid reference test (<gold standard>) (%)
e Appropriate spectrum of patients \"O
g
Level 2 studies * Present only one of these biases: e}
¢ Non-representative population (the sample does not reflectﬁe population group
where the test will be implemented)
e Comparison with an inappropriate reference standar ‘(S\gold standard») (the
test to be assessed is part of the gold standard or outcome of the test to be
assessed poses an influence on the carrying @ﬁf the gold standard
¢ Non-blinded comparison
» Case control studies . ()@
\.\‘
Level 3 studies Present two or more criteria in level 2 ftb&hes
o)

A ~ laorlb
B X ,@‘O I
c (\O\ M
D 0(5\\ v
N\
¥
Q)Q
&
&
"o\(\
S
@@K
Qﬁ
6(\
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Appendix 2. DM 2 diet

Estimating caloric needs

Caloric needs are calculated from the maximum weight acceptable, depending on the genre, ac-
cording to the physical activities and the reductions are applied depending on the age and degree
of overweight, applying the following formula:

(Maximum acceptable weight x physical activity) - age - overweight

Maximum acceptable weight: Male 27 x size? (metres)
Female 25 x size? (metres)
Energy needs depending on the physical
activity DL LY
Basal metabolism 24
Bed rest or minimum activity 30
Male 42
Light activity >
Female 36
Male 46
Moderate activity 6
Female 40
Maie 54
Intense activity N
I"Female 47
Male 62
Exceptionally intense activity
Female 55

Reduction hy age

Reduction by overweight

19-49 years ......... o 5% reduction

50-59 years .....L ... 10% reduction
60-69 years e 20% reduction
370 yearsi .uuenueans 30% reduction

10-20% if overweight (25 £ BMI < 30)

30-40% if obesity (BMI 2 30)

BMI = weight (kg) / size2 (metres)

Fxample of a diet estimate:

BMI estimate:

Acceptable weight estimate:
Type of activity: (WHO table)
Age: (WHO table)

Reduction according to current
weight:

70 kg.
70/ (1

60.7 x
2.185

If she

.56)? = 28.8 (overweight)

25 x (1.56)% = 60.7 Kg.

36 (housewife) = 2.185 kcal/day
- 20% (64 years) = 1.748 kcal/day

If she is overweight, a 10-20% will be reduced to the kcal
calculated

is obese, a 30-40% will be reduced

In this example_® 1.748 - 20% = 1.400 kcal/day

64-year old female, housewife, with the following size: 1.56 m and
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Dieta 1500 kcal

B 1500 kcal

ﬂ{f - f a flfﬁ oc ﬂ/ orica Personolizada

D./Diia.
T A i ;
P pobre ér grose so mrﬁ__ —

sip 5ol | HO s ' NO
En la dieta sin sal deberd: rt‘llm dieta pobre en grosa solurada:
= Evitor olimenios selodes y morcodes #  Limiter alimentes morcados can *

an #  Limiter rebezedes, meantequillo y margaring
= Evitor oguo com gas, comserves. » Tomar los |dcteos desnotados

precocinados y ohumodos = Hilizor oceife de elivo virgen pare codinar
= No oiiedir sal @ los alimenies = Escoper preferentemente pescods, y ol menos
»  Poede utilizar hiechoe orombticos | vez por semana pescodo axul

Peso inicial ©
meses: T 2 J 4 5 &

peso:
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ALIMENTOS

ALIMENTOS

HIDROCAREONADDOS FRUTAS

PR T ol LACTEOS * PROTEICOS VERDURAS
desgyunn 1 -2 i
medio 0.5 ijeipefeir
maiang ._-1E;:'i_-'-_1‘
s 2 PR
merienda 1

cong 2

aafas (1]

de dormir i

* Dyrmolodos

contided de olimento por unidod de intercambis

lacteas

# 100 ml de beche (desnotado)
» I yogures (noteroles, sobores, bie, desnotndos)

» 2 Actimel liquido (0% M.G.) @

& 50 de lernera mogro, buey, polle, conejo, cordera®
0 cerdo

= 60y de jamén de York*, pechego de pove

o 75q de pescodo blonco, azul, marisce

= 40g de embutide™

¢ 40g de queso: fresco, remese, wa®

» 35g de jamén serromo

» | huevo

alimentos profeicos

=

s 100g de escarela, lechego, endibios, acelgos, espi-
nacos, setas, asphrragos, pepines, lomabes, pimien-
taz, <ol, berenjenas, colifior, colobacin, chompifidn

= 200g de judios werdes, nabos, puerres

» 100g de alcachafas, celes de Bruselas, roncharia,

Lo

remalocho, ceballa

alimentos hidro A-,: gnados

= fllg de gwisardes, hobos

= 50y de patates, beniatos

« 70y de fagumbres

® 204 s pan

= i de cerenles de desoywno integro-
les

= |5g de tostedes, biscetes, cereales pora desaywno,
golletos

= 15g de arroz, sémolo, horing

» |5g de pasta (fideos, mocarrenes, conelones)

= 150g de mebén, sandio

» |00g de maranjs, clboricogue, pera, mandariag,
tiruehas, piflo, kiwi, fresén, poroguoye

= 50g de plitane, wvo, cerezos, higes,
chirimaya, nispero, momge, coquis, frutos S5
SELOS R

= | uchorado de aceite de olivo, mehonesn
= |0y de mantequillo®, morgoring

« 4lg de oceitumos

= Jlg de nate*

* Para caloular & qud camidad de alisento [que no csid o nuesiro lisado) eqeivale un Btercambio, s wiliza ls sigulenie [l
VM) pramas { por cada |6y de alimenio) = prasmos de alimento gee equivale o ws intorcambio
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plan de alimentacidn por infercambios

desayuno
- h dﬁ]lmhiﬁhn 1 ¥ ¥, yogures
fiﬂlﬂpﬂﬂﬁhmﬂn
i 1 frute mediona
media maigng
W h () Mediotoza deleche 0 1 = yoguro20g (G o aue-
so, jomia, atén...
i I frute medienn
comida
- h. {ﬂ;lnhhmudm S5 pemsolny
Escoger:
feche 2 cwtharaner 3in pon
Aoy
Fotule I cchacn + 40 de pan
logombre W tachatia + 80g de pos
= 100gdecorme 0 (G 150g de pescode
i i iruto grande
merienda

— Eﬂ} Itazodeleche 0 2 . . yogures

f T0p de pono 15g de cereales o fostodas

i I fruto medianno

£eng
5 b Igwol que en lo comida. Variar les menis
antes de dormir
o 3 7] Medin toze de feche o = 1 yogur
Aggite Tohal /din 50 gromos (5 tocharodes soperas)
| twchorén igeol o 40g de pan Borra de 200g
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%"0

\QQ)

Mdo IMM

,,f Inhf?vnlriu ,f
| desayuno y merienda K
Litees i I. Un veso de beche desnetoda, cereales "2l Brom” (70411}, wng péezo de fredn &5\'
Almanin hidi oredbaasds | peguede _ _ :
Frute | -lhnﬂhhﬁthﬂkum,mmmmwuhh‘hms
e,
1. Dos yogwres desnobedes, golletos (711} una freto pequela. Q)Q
' media maiona @\\P‘
Almeato hidiotedbanodn i L hﬂﬂimmmh[ﬂﬂ.ﬂhﬁlﬂﬂ “©
Almeato prateico o lictes b5 7. Galletan (4 unidndes-11), mﬂlmihﬂu-r@
' comida
Verdern | I, Arios blents (2031} ton verduras H’lqsﬁilu (Ibgl. pon (42521}, uno
Abmaato hidrovs bsads 4 pieza de fredn,
Alimgndo profeico 1 L Manesiro de werdyros [J08g) :hmﬂmﬂmnm[ﬂ:
Frube 2 ), pon (4Dg-21), uno pliﬂirh@
A, Ensaloda de tomate (300g) <A quese b Burges (259). postn [30g-7i) con
salis de fomale mut.otgfuh piada [50g] ¥ quess royode [5g). pan (405
2], une pigro de foed
4, Expinatas reho HQ } eon patetos [164g-71), chulelo de cerdo {100g),
pein [0y 1), urn piaze de freto.
5. Posta (30 olmejos y gombes {108g), pon (30g-71). ensalado de leibs.
p[lﬁ, mafe [$8g) y exballa {30g). una ples de fta,
b orbonzas (40g-71) com repedin {250g] v carne [100g), pen [#05-21),
. o de lruta,
| cena QO\
Veidors 1 s’QO 1. Puié de petals [100g-21), teucha (100g), pan (40g-21), una piers de frula.
Alomanio hidroneskanada . L Pisto de verduras [300g), pechugo de pava (120g) con arroz (38g-T1), pan
Alemanto prefeico O (403 21} uno piess de brulo,
Frute QQ : 1. Espisaias [0g) con wras posos [75g) v pileses [T5) merlura [100g) can
Q petotet |100g20) pon [40g-77). wee piezo de frule
\\,Q 4, Sapa de fideos [30g-1), Roti de pave (I 10yg) o ranchetis, pimiento verde ¥
© colbalia [700g) of horno, pan {4071, wne pieza dr frute.
‘%\(\ 5. Meocholes (100g), salmén o fa planche (100g] y puré de petotes (1825-31),
% pea [48g-71}, unn pivza de frwin,
fb\ &, Ensaloda, bechugo [108g), tomate (100g} v cebelle [100g], hertilla de peiobes
P * {100g- 2| patedn y ? bueves), pan {40017, sea piero de fribe
T
5 L 1. Medss vaso de loche o un yogur
Grosas telal /din 50 gromsos {5 cuthnrodas saperos de aoedte)

Lo intercombios de ofimentzs hidrororbesedan de lo medio mofons pueden vestituirie par frelo.
En o digte de 1500 kel los Mcleos son desnobedes.
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Dieta 1750 kcal

= 1750 keal

ﬂ’f e f a /lfﬁ ac ﬂ/ orica Personolizada

D./Dfia.
T et pobve er graso solurode: —
- e

sin sal: O NO si © oND
En I diwta sin sul debertc Fen 1o diete pebrs en grese solurede:
= Eviter olimenios salodes y morcodos & Limiter alimentes marcados can *

can * = Limitar rebezedes, mantequillo y margaring
= Evitor oguo con gas, comserves. » Tomar los |Gcteos desnotedos

precocinades y ohumodos = Hilizor aceite de eliva virgen para caciner
»  HNo ciiadir sal @ los alisenios » Escoger preferentemente pescade, y al menos
»  Puede utilizar hiechos arombticos 1 vez por semano pescodo arul

Peso inicial ©
meses: T 2 J 4 5 &

peso:
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ALIMEMNTOS

LACTEDS * PROTEICOS

fomas

YERDURAS

desayung
medis
maTne
coemde

ALIMENTOS

HIDROCARBOMADDS FRUTAS

cantided de alimento por vaidod de infercambiv

& 100 ml de beche [enters, semi, desnatada)
= 7 yogures (noterobes, sobores, bie, desnotedos)

o 7 Actime| liquido (0% M.G.) @

# 50 de lernero mogro, buey, pollo, congjo, cordera®
o ferdo

= 60g de jamén de York®, pechego de pove

= 75 de pescodo blonco, azul, marisce

» 40y do embutide®

o 4lig do quaso: fresce, cremaso, wna®

# 150 de jomén serromo

» | huevo

afimentos profeicos

Ko

& 100g de escarela, lechugo, endibios, acelgos, espi-
nacos, sétas, asplrragos, pepines, fomoles, pimien-
tay, <ol, berenjenas, coliflor, colobacin, chompifidn

» 200g de judios verdes, nabos, puerres

» 100g de alcachatas, coles de Bruselos, zonaharia,

e

verdures

alimentos hidro @nnndus

# blg de guisarics, hobos

= S0g de pat=tas, boniates

» 10g de iogumbres

® 70w 43 pan

o 1% de ceveales de desoyeno integrales

< 15g de tosbadas, biscotes, cereales pora desaywno,
golletos

« |5 de ooz, sémelo, horine

= |5g de pasta (fideos, mocarrenes, comelenes)

frutas

= 1500 de mebin, sondio

# 100 de moronje, olboricogue, pero, mandarinn,
tirwelos, pifio, kiwi, fresén, porogwoye

= 50y de plitane, wvo, cerezos, higes, gl
chirimaya, nispare, mongo, caquis, frutos >
o .

» | qucharadn de aceite de olivo, mahongsa
= |0yg de mantequillo®, morgaring

» 40y de oceitumos

= 10g de nate*

* Parn caloular & qué canthdsd de alsemio goe no csié en noesino Hvtado) cgeivale un estercambio, se utiliza s siguienie Tnmula:
1K) | pramos. | por cada | (g de alimeslo) = grames de alimenio goe equivale 8 s inlercambio
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plan de alimentacidn por infercambios

desayung
r 1 tﬁ'}l]lmﬂliﬂn 1 = ¥, yogures
40g de pan o Jg de cereales
@ 1 irgte pequelia
media mafiang
— . ;ﬁuﬂlnumnmﬂ & yogur o Jig %ﬂiiﬂ*
%0, jamia, ahon...
40g de pon o 30g de cereoles o hostodos
comida
a8 i a@"é 1 plate de verdura " o ensolrise
Freoger:
Foste 7 euchoraner. tin pan
drrar
Fotale I cwchacon + 40g de pan
[ S cocherin + 80g de pon
< 100g de corme 0 %, 130g de pescode
i } Invla mediana
merfenda
~ : {ﬁﬁ’ Itazodeleche @ 2 = = yegures
40g de pan o 30g de cereales o tostadas
i I frufo pegueiio
renga
O b Igual que en lo comide. Yariar les menis
ontes de dormrir
- h. Eﬁamﬁulmhlnh: 0 =, = 2yogures
Aeeite 1otal /die &0 gromas (6 rwcharodas soperos)
| tuchordn igeol @ 40p de pan Borra de 200g
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M# IINW

v frllm'-lhs ‘T
| desayune y merienda | | |
Lintens I il llumilll:hilmﬂl.tuaﬂu'tmﬂlm'ml!I:I,l-lﬂmd-llrnn "0
Asmantp hidipoedaagtn 1 pguaii. QG
Almeato proteica 2. Un vaso de leche desastodo con calié o ialusiba, golleias (427 mumo
Fruta 1 wag phezo de frube .
lhmhﬂﬂm[lh—ﬂmuﬂﬁhmhmw}ﬂm
de fruls. \O\
' media maiiang . \;)
Almsento preteico o liches 05 1. Un café selo o infusiéa, pa= (435-21) Fombre de pove
Afemento hidromsbenade 1 1. Un colé can heche {100ml), un croisvest (6031} o
(o
| comids @
Verdain ] I, Fasta [$0-41] tan carne picodo HMBQ}I de tomate ¥ thampiianes. Uno
Almiqnip hidreresbanads ] pietn da frefo.
Almanto preteico 7 1. Lentejas (35g-31) |l|uh1.tupl@§§iﬂg 1], s dosuda [150g) ol bavne con
Frute 2 pamieados etodos (100g). les iudl
1. Poelle: corer blonco “QC‘%II guisanbes (§0g-11], pimienls, pdiet verdes,
pedle | 100g). Una ple
A& Expinoces (300g) ¢ nmqﬂls.lhﬁhhilhrnmﬂﬁﬂnhphdu
(1] pumlul:]'méi].fm[llh 211 Une pleze de frwin.
& Puri dw 200 (100g-11} ¥ petote {30g-11). Revuelte du chompifiones, gem-
baiye gos. Pam [40g-71) Bno pieo de frydg,
(3 (10%5) con jessda {una lendbe picode). (alamares {100g) @ lo ples-
_gd@}n patata [1083-71) Pen (405-71). Une piezn do frute.
| ceno O
Yerdwa 1 ;\}O 1. Sapo de wrroe (30g-20). Una forfdlla fremceso roa fiembee de pervs (1 00g),
Alimanto hidrovebeeedo 3 b(b wspirreges {300g). Pon {40g-71). Una pinse &¢ frute
Alimanty preteico O 2. Sopa de fudees (05.01) Un Hiete de pave (120g) @ la plonche tan chompibs-
Frata QQ i wih, Pan (80g-21], Una manzess esoda.
(%) X, Menestro de verdures (300g). Salmén (150g) o lo pleeds con patutas (1085
\‘Q 1) Pan {40g-71). Una pieze de frute.
© 4, Pigts [M00g) con patetn (1005-21) Tortile frencesn con queto samigross”
é\(\ (40g) Fue [40g-71). Una piern de footn,
S 5. Purd do varduras [3lg). Pechepe de pollo o be plosdsa (100g) con arroz (305
oy ) Pen (g 21}, Une pieso de hetn,
%Q &. Fasolodn oon pavta (30g-11), almendros {50g), jamén Yerk (60g), espincoas
<O (30Dg). em (485211 Uno competn de monzana
ef’mwm
Liclees l Un lmlrluhﬂ yogures dessstoday
Groses tefal dla Hfﬂmuﬂmﬁm de aceite)

Las infarcombios de olimantes hidrororborades de lo medio moBess peeden sustituirse par fruto.
En o dizta de 1750 kial las lbcieos son desnobedas,
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Dieta 2000 kcal

= 2000 keal

ﬂ’f e f a /lfﬁ ac ﬂ/ orica Personolizada

D./Dfia.
T et pobve er graso solurode: —
- e

sin sal: O NO si © oND
En I diwta sin sul debertc Fen 1o diete pebrs en grese solurede:
= Eviter olimenios salodes y morcodos & Limiter alimentes marcados can *

can * = Limitar rebezedes, mantequillo y margaring
= Evitor oguo con gas, comserves. » Tomar los |Gcteos desnotedos

precocinades y ohumodos = Hilizor aceite de eliva virgen para caciner
»  HNo ciiadir sal @ los alisenios » Escoger preferentemente pescade, y al menos
»  Puede utilizar hiechos arombticos 1 vez por semano pescodo arul

Peso inicial ©
meses: T 2 J 4 5 &

peso:
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ALIMEMNTOS

LACTEDS * PROTEICOS

fomas

YERDURAS

desayung
medis
maTne
coemde

ALIMENTOS

HIDROCARBOMADDS FRUTAS

cantided de alimento por vaidod de infercambiv

& 100 ml de beche [enters, semi, desnatada)
= 7 yogures (noterobes, sobores, bie, desnotedos)

o 7 Actime| liquido (0% M.G.) @

# 50 de lernero mogro, buey, pollo, congjo, cordera®
o ferdo

= 60g de jamén de York®, pechego de pove

= 75 de pescodo blonco, azul, marisce

» 40y do embutide®

o 4lig do quaso: fresce, cremaso, wna®

# 150 de jomén serromo

» | huevo

afimentos profeicos

Ko

& 100g de escarela, lechugo, endibios, acelgos, espi-
nacos, sétas, asplrragos, pepines, fomoles, pimien-
tay, <ol, berenjenas, coliflor, colobacin, chompifidn

» 200g de judios verdes, nabos, puerres

» 100g de alcachatas, coles de Bruselos, zonaharia,

e

verdures

alimentos hidro @nnndus

# blg de guisarics, hobos

= S0g de pat=tas, boniates

» 10g de iogumbres

® 70w 43 pan

o 1% de ceveales de desoyeno integrales

< 15g de tosbadas, biscotes, cereales pora desaywno,
golletos

« |5 de ooz, sémelo, horine

= |5g de pasta (fideos, mocarrenes, comelenes)

frutas

= 1500 de mebin, sondio

# 100 de moronje, olboricogue, pero, mandarinn,
tirwelos, pifio, kiwi, fresén, porogwoye

= 50y de plitane, wvo, cerezos, higes, gl
chirimaya, nispare, mongo, caquis, frutos >
o .

» | qucharadn de aceite de olivo, mahongsa
= |0yg de mantequillo®, morgaring

» 40y de oceitumos

= 10g de nate*

* Parn caloular & qué canthdsd de alsemio goe no csié en noesino Hvtado) cgeivale un estercambio, se utiliza s siguienie Tnmula:
1K) | pramos. | por cada | (g de alimeslo) = grames de alimenio goe equivale 8 s inlercambio
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plan de alimentacidn por infercambios

desayung
r 1 tﬁ'}l]lmﬂliﬂn 1 = ¥, yogures
40g de pan o Jg de cereales
@ 1 irgte pequelia
medie maiang
— . ;ﬁuﬂlnumnmﬂ & yogur o Jig %ﬂiiﬂ*
%0, jamia, ahon...
&0y de pon o 459 de cereoles o hostodos
comida
a8 i a@"é 1 plate de verdura " o ensolns
Freoger:
Foste 3 ewchoroner. tin pan
drrar
FPotats I cichactn + Big de pan
Wl! Luschorones +  d40g de pon
Sin tuthardn + 120g de pon
= 100g de corne o (2D 150g de pescode
i i eyt mediono
merfenda
~ h @ Itozodeloche 0 2 = % yeguores
40g de pan o 38 de cereales o toslodos
i I Fruto pequefio
[eng
N h Igwol que en lo comida. Variar los menis
antes de dormir
o i Eﬁﬁ'“mﬁlrﬂnn ¥, =, yogures
Aeeite 1otal /die &0 gromas (6 rwcharodas soperos)
| tuchordn igeol @ 40p de pan Borra de 200g
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s o y k4
Lintees | 1. Un vaso de leche antera con calé o inbusidn, bircorke (75g-01) wan peern de
Alartnio hidrooebenain i frute, - ' ' Q
Nemanto preteico 2. Un vasa de leche entera con cofé u infusidn, 4 gallere: (21, uno piess de et
Frute 1 3. Un yogur de sober, pon (30g-17. wea cucherade de eceile de oliva, wes
frute. ‘\QO
 media modons N )
Alemanzo hidrooebenade 1 1. Una mogdulena (15g- 11}, jamdn York {40g). X
Alimento prefeico o ldcies | L | vebenada de pon de molde {20g- 111 _ lotilo de ahis ’M.Ill#hﬁ
famahe. Q
>
| comids @
Verdsrs [ I. Lestsjos (B0g41| quisedes coo patates (}9%-11) Ua lenguado o bo plancha
Almiqnip hidreresbanads & [150g) con thempifianas. Una piszs bﬂ
Almnto preteico 1 1. Paste [T5g-51) con caras M@ guisantes [bg-11), sahe de tomale y
Frute 2 dhpmpiliaasy. lna pieza de |
3. Pawlhe: orrer bloneo [50q-6i0cén geisamtes (1 20g-21), pimiestn, jodios verdes,
podla [100g). Una ple .
4. Espinacos (300g) ma ojetes. Un filete de temmaro (100g) smpanado
(16g de pam ralladi) (1] oen patnla {100g-20). Fen (#05-31). Una plera de frelo,
5. Berenjenas pmposadas [0y de pon rallode] (1), Tredea (150g) ol borno
0 fencha) y poietos [100g-11). Pon [80g-31). Use piera de frute.
& Potal g-20) guivedss don guisanies (1 28g-21) y costillas (100g). Ensalodn
: 40g-11]. i
; :&\ ¥ bosmirln, Pon {40g-T7). Une phere de Trube.
| ceno O
Yerdwa 1 ;\}O L. Sopo de weeduras. Un huewe Irits con eroez (450-3) 7 solse de temate. Una
Alemenig hidroopbeeads ; b(b pieza de (rute,
Nimanto preteico o) 2. Fosta (303.61) com sweces (S0g). quesa semigraso {30, lechugo, uoe maszang
Frata QQ 1 wsoda,
(%) 3. Menestro de verduros {300g) con guivontes (blg-11) Serdiees (130g) o lo
\\.Q phemtha con poteios [ 50g-215 Pan (40g-T1). Ues péecn de fruba.
(,@ A, Pisto {300} con pateta [150g-31) Tortile froncesa coe geeso semigraso (40g)
é\(\ Pas [60g-31) Una pieza de freta.
S 5. Entoloda con orroz (P0g-60), nusces [50g). jomda York (75g), expissas (100g)
(& Uno compola de pera,
%Q’ &. Pued de zanahorios [108g) ton patote {100g-71). Pesiodo blence [150g) ol
) Wi to0 arrar (4530 . Pan (8031, Una piere de frufe.
\QQ)@;-'H#M:
P vt R 63 s Sy
*\\\ Groses tetal di 50 gramos [ cthoradas soperos de oceite)

dieta de

.H'il EIEMPLOY

Las infercombios de olimentes hidrororborades de lo medio moBess peeden sustituirse par fruto.
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Analogues

Action profile

Disposable systems*

Vial 10 ml*

FAST-ACTING INSULIN

Insulin Lispro

Humalog®Pen (5 cartridges of 3 ml) (Lilly)

Humalog® (Lilly)

Insulin Aspart

NovoRapid® FlexPen® (5 cartridges of 3 ml)
(Novo Nordisk)

Insulin Glulisine

Apidra® Optiset (5 cartridges of 3 ml)
(Sanofi Aventis)
Apidra® soloStar (5 cartridges of 3 ml)

INTERMEDIATE-ACTING
INSULIN (the equivalent to NPH)

Humalog NPL Pen (5 cartridges of 3 ml) (Lilly)

MIXES

25/75 (Lispro/Lispro Humalog®Mix25 Pen (5 cartridges of 3 ml)
protamine) (Lilly)

50/50 (Lispro/Lispro Humalog®Mix50 Pen (5 cartridges of 3 1) tLily)
protamine)

30/70 (Aspart/Aspart NovoMix®30 FlexPen® (5 cartridges of 3 ml)
protamine) (Novo Nordisk)

LONG-ACTING INSULIN

Insulin Glargine

Lantus® (5 cartridges‘af 3 ml) (Sanofi Aventis)
Lantus® Optiset (5 cartridges of 3 ml) (Sanofi
Aventis)

Lantus® soleSiar(5 cartridges of 3 ml)

Lantus®
(Aventis)

Insulin Detemir

Levemir® fiexPen (5 cartridges of 3 ml)
(Novo'Nordisk)

Levemir® Innolet (5 cartridges of 3 ml)
(!Novo Nordisk)

Human insulins

Action proale

Disposable systems*

Vial 10 ml*

FAST-ACTING INSULIN

Actrapid® Innolet® (5 pre-filled pens of 3 ml)
(Novo Nordisk)

Actrapid® (Novo
Nordisk) Humulin®
Regular (Lilly)

(=

INTERMEDIATE-ACTING
INSULIN NPH

Insulatard® FlexPen® (5 cartridges of 3 ml)
(Novo Nordisk) Humulin® NPH Pen
(6 cartridges of 3 ml) (Lilly)

Insulatard® (Novo
Nordisk) Humulin®
NPH (Lilly)

MIXES
30/70

Mixtard® 30 Innolet® (5 pre-filled pens of 3 ml)
(Novo Nordisk) Humulin® 30/70 Pen
(6 cartridges of 3 ml) (Lilly)

Mixtard® 30 (Novo
Nordisk) Humulin®
30/70 (Lilly)
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Devices

FLEXPEN (Novo Nordisk):

e = p—
= -

———

OPTISET (Sanofi Aventis):

N om———

PEN (Lilly):

INNOLET (Novo Nordisk):

——
= =
-

Beginning of insulinization

| POOR CONTROL WITH ORAL TREATWENT

Asymptomatic
Continue with

Metformin v

Insulin NPH at bedtime
8-10 Ul (0.15 Ul/kg)

v

Control with basal capillary glucbse
Increase dose 2 Ul every 3 days until
glycaemia 130 mg/dl (70-13Q +ng)

|

| Nocturnal hypioglycaemia |

YES \No‘

Sulfony_/lureas

0, .
Reduce dose 4 Ul or change HbAc = 7% NO Continue
to slow-acting insulin anaiague YES
(glargine/detemir;
up to 60 4

N

Symptomatic?®

Discontinue oral antidiabetic agents
+

y

NPH Insulin
Dose 0.3 Ul kg/weight
(Elderly 0.2 Ul kg/weight)
Schedule 2/3 before breakfast
1/3 before dinner

|

Adjust with glycaemias before
breakfast and dinner

Assess glycaemia before lunch, dinner and going to bed

Add 2nd dose, starting with 4 Ul
(Adjust with 2 Ul every 3 days)

If glycasrnia before lunch =150 mg/dl:
add fast-acting insulin before breakfast

If glycaemia before dinner =150 mg/dI:

glycaemia before going to bed =150 mg/dl:é

............... L

i add NPH insulin before breakfast or fast-
: acting insulin before lunch

add fast-acting insulin before dinner

HbA1c = 7%

v

Assess postprandial glycaemias 2 hours after meals
Adjust with fast-acting insulin before meals

a Polyuria, polydipsia, ketonuria, weight loss.

The target for HbA 1c 37 is a guideline, as less strict aims can be considered. The aim must be individualised depending
on cardiovascular risk, comorbidity, evolution time of the disease, life expectancy and the patients’ preferences.
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Appendix 4. Hypoglycaemia treatment

Treatment for a conscious patient (mild/moderate)’

Conscious patient

glucose

10-20 g fast absorption
carbohydrates or pure

l

Improvement
5-10 min

A 4

Treated with
sulfonylureas

A 4

Give slow absorption
carbohydrates after
10 - 15 mins

A 4

A 4

Treated with
insulin

A 4

Additional supplement
of slow absorption

Fast absorption carbohydrates:

* 1 glass of juice or sweetened
drink or

* 2 lumps of sugar or

* 1 sachet of sugar or

e 1 drinkable vial of Glucosmén
50% or 2 tablets of pure

glucose i

A 4

10-20 g of fast atzsorption
carbohydarates

X 4

—

Improvement
5-10 min

carbohydrates ‘ 10-2%).g fast absorption
carbohydrates +
|~ slow absorption
carbohydrates

Glucose 5-10 %
HOSPITAL

A

A
Glycemic profile }7 )

all day

Adjust treatment during
24 hours

¢ Discontinue
sulfonylureas
* Reduce insulin

" Does not require aid from a third person. In any case, assess the possible cause of hypoglycaemia (omit a meal,
intercurrent processes, drug iiiteractions, dosage error, etc.).

Adapted from: Diabetes Mellitus tipo 2 en Atencién Primaria. Guia de referencia rapida. Servicio Navarro de Salud-Osasunbidea.

Direccion de Atencién Primaria. 2006.
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Treatment for an unconscious patient (hypoglycaemia coma)'

Unconscious patient

Treated with Insulin

A4

1 mg glucagon

IM/SC or

Glucosmon® R 50 IV. (or rectal)?

A 4

20 g of fast absorption
carbohydrates

Reduce insulin

l

Improvement
510 min

A4

A4

Treated with Sulfonylureas

A 4

1 mg glucagon
IM/SC or
Glucosmén® R 50 IV. (or rectal)?
Put the drip with glucose
10-20%

1 mg glucagon
IM/SC or
Glucosmon® R 50 IV.
(or rectal)?

~N

Improveinerit
5 miin

20 g of fast absorpiion
carbohydratss
Reduce insuiin

—a

" Under any circumstances, assess the tussible cause of hypoglycaemia (omission of a meal, intercurrent processes,

medicinal interactions, errors in the acsage, etc.)

2When it is impossible to channel a 1V vial.

NO

Glucose 5-10 %
HOSPITAL

Adapted from: Diabetes Mellitus tipo 2 en Atencién Primaria. Guia de referencia rapida. Servicio Navarro de Salud-Osasunbidea.

Direccion de Atencién Primaria. 2006.
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Appendix 5. Coronary risk tables: REGICOR

Coronary risk table calibrated for the Spanish population in males and females (from Marrugat J,

et al. Rev Esp Cardiol. 2003; 56: 253-261)
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Appendix 6. Assessment of macro- and microangiopathy
in the diagnose and follow-up of DM 2

. Diabetic foot:
CV Risk: Nephropathy: Monofilament, AA Index? O :
: I 8 , cular:
BR, CT, TG, HDL, Albumin / creatinine | oot and footwear inspection, OF®
HIbA1c, Tobacco ]atlo (mg/g) syrlnptoms
CVR°® =10% PAS =140 Education and assessment
after 3-6 months PAD =80 30-299 of ulcer risk
with modification General care
of lifestyle l l
A 4 A PAN
l ACE Energy Risk Control Retinopathy | Control
inhi(k))litors multifactorial Low Annual No i _?5 ears
Statins Diuretic intervention® Y
ASS?_SS A 2 Increases 3-6 months Non-prolifaraiive 2 years
aspirin
Highe 1-3 months Praliferative Individual
T Ulcerate® Individual
CVR° 210% SBP =140 2
Diabetes evolution DBP =80 30-299 |
>15 years Education and assessment
of ulcer risk
General care
=
; Diabeiic foot:
CV Risk: Nephropathy: Monofilazient, AA index? Ocular:
X I ament, . cular:
BHPBACE Trgbal—::lglc; AIburr:;ir:) / (ge}at;”'ne Foot and fcotwear inspection, OF®
Follow-up s 9’9 symptoms

Annual assessment of :nacro/microangiopathy

a AA Index (ankle-arm): in case of abnormal physical éxarnination or another macro/microangiopathic disorder.
b OF (ocular fundus): non-mydriatic camera or ophttia'mologic consultation if there is no camera available.
¢ CVR (cardiovascular risk): estimate according t¢.the REGICOR table.
¢ Diet, exercise, anti-tobacco therapy, ACE-iniibitors, aspirin, therapeutic target: SBP £130 mmHg, intensive HbA ¢ and

cholesterol control.

¢ Requires assessment by specialized siaif or, if available, foot unit staff or chiropodist.

BP, SBP, DBP: blood pressure, systoliz'blood pressure, diastolic blood pressure; ; OF: ocular fundus; CT: cholesterol; TG:

triglycerides.

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES

145



Appendix 7. Drugs for neuropathic pain

Doses and most frequent adverse effects of the drugs used to treat neuropathic pain (237):

Drug

Doses

Adverse effects |

Observations

ANTIDEPRESSANTS

dose with or without
meals.

UD: 60 mg/day

MD: 120 mg/day in
divided doses

headache, dizziness.

TRICYCLICS: ID: 10-25 mg/day in a Anticholinergic: mouth The treatment must be
Amitriptyline single dose at bedtime. dryness constipation, stopped gradually.
Increase 10-25 mg each urinary retention and
week. tachycardia.
UD: 50-150 mg/day Others: orthostatic
MD: 150 mg/day hypotension, sedation,
confusion, weight
increase and increase in
cardiac effects such as
conduction blocking.
Duloxetine ID: 60 mg/day in a single | Nauseas, drowsiness, The response must

be assessed after two
rizonths. It is unlikely

1o see an additional
response after this time
has passed.

The treatment must be
stopped gradually.

ANTI-EPILEPTIC DRUGS

doses.

Increase 50- 150 mg'<ach
week.

UD: 300-600 mg/day

MD: 600 mg’aay

fatigue, nauseas,
sedation, weight gain,
blurred vision.

Gabapentin ID: 300mg /8 h. Increase Drowsiness, mood Reduce dose in case of
300 mg each week. chandes, diarrhoea, renal failure and in elderly
UD: 1200-1400mg/day ataxiz, fatigue, nauseas patients.
MD: 3600 mg/day and vertigo.

Pregabalin ID: 50-150 mg/day in 2-3 “-I"Vertigo, constipation, Caution if used with

glitazones, as the
probability of peripheral
oedema is increased as
well as weight gain.
Reduce the dose in case
of renal failure and in
elderly patients .

Carbamazepine

ID: 126-200 mg/day in 3-4
doses.

Increase 100- 200 mg
each week.

UD: 600-1200 mg/day
MD: 1600 mg/day

Ataxia, vertigo, diplopia or
nauseas.

Cases of agranulocitosis
or aplastic anaemia have
rarely been described.

every 4 hours. After
7-15 days, go on to slow
release.

UD: 120 mg/day

MD: 180 mg/day

constipation, drowsiness
and vertigos.

Opioids
Tramadol ID: 50 mg/day in 2 doses. | Nauseas, vomiting, sweat, | The adverse effects
Increase in 50 mg each dizziness with feeling of increase with the titration
i week. mouth dryness, sedation, | speed.
UD: 50-100 mg/6-8 h increased convulsion risk, | The dose is to be adjusted
MD: 800 mg/day serotonin syndrome. in case of renal or hepatic
failure.
Morphine ID: 5-15 mg of fast release | Nauseas, vomiting, Usually, it is necessary

to treat the constipation it
provokes.

ID: initial dose; UD: usual dose; MD: maximum dose.
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Appendix 8. Use of monofilament

Monofilament 5.07
It assesses the sensitivity to pressure and touch, which is known as «protective
o sensitivity».
;’;:,, g It consists of a nylon filament attached to a handle, which applies a con-

stant 10g pressure when bent, regardless of the force which the examiner uses:

Rules to use the monofilament (MF)

* The monofilament is applied perpendicular to the patient’s skin and the pressure is in-
creased gradually until the MF is bent. It is at this stage when the assessment takes place.

* It must not be applied more than 1-2 seconds.

The screening is carried out on four plantar points in each
foot: first toe (distal phalanx), base of the first, third and fifth
metatarsal.

(Note: In the case of hyperkeratosis, the monofilament will
be applied in the perimeter area or the screening will be repeated
once the callus has been removed).

* Each of the locations will be rated 1 or 0,iepending on
if the patient feels the pressure or not. The total amount
of these values will give the sensitivity index to the MF
(from O to 8).

* A patient is considered sensitive only when the result is
8/8.

Cautions to be congitlered when using the monofilament

1. Make sure tite patient knows what to expect: Apply the MF in a different area and
which he can identify easily (upper extremities, face, etc.) so that he can get an idea of
the type of sensation.

2. During the screening: The patient will close his eyes and will be told: “Now I am going
to put this device in different points in your feet: please let me know when you feel it
and try to tell me where you feel it: in which foot, in which toe, in which sole....” When
the MF is applied, avoid the following question: do you feel it now? Do ask the question
at some point when the monofilament is not applying any pressure.

3. Those patients with some insensitive point will have the test repeated in those same
points once the first screening is finished (repeated screening in two stages). If the patient
is sensitive in the second screening, this point will be considered sensitive.

In those patients who show sensitivity in all sensitive points (MF index = 8), there is no need
to repeat the test.
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Appendix 9. Education of the diabetic patient
and material for the patients

Diabetologic education contents

GENERAL CONSIDERATIONS
= What is diabetes?

= Risk factors related

= Types of treatment

= Control aims

= Relationship between food, weight, exercise and control

DIET
w Benefits

- Carbohydrates recommended, restricted and to be avoided

[ =3
= Balanced diet
= Number of meals and schedule

w Measurements to quantify carbohydrates

TOBACCO
= Risk
w Advice to stop smoking

wh

ORAL DRUGS

= Trade mark and dose
= Dose schedule

w Actiwon mechanism
w Measures in case of hypoglycaemia
= |mportance of adherence

o
INSULIN 5/
= Types, guidizline, doses and
schedile

w Administration technique

= Injection sites and rotation

=¥ Interval between injection and intake
vs Conservation of insulin

= Reuse of the material

= Measures in case of hypoglycaemia
= |mportance of adherence

= Action mechanism

= Self-modification of the doses

D54

EXERCISE
= Appropriate

w Duration and schedule

w Appropriate
w Hypoglycae

D5/

Alcohol and

B 5 5 5

B

FEET
= Reasons for

v Hygiene arid daily care

w Nail care

o
{-4:’ "}‘/ = Appropriate

<) Precautions
= [nquire if there is any change

SELF-MANAGEMENT £ %/
= Weight.control

= Sali-evaluation of the feet

== Smbg

-\Advantages, types of self-analysis

- Material to be used

- Frequency, schedule

- Self-monitoring technique

- Self-monitoring record

= When to control ketonurias

sPECIAL siTuaTions £ % #
= Travelling

- Comply with the schedule and treatment
- Carry supplements of carbohydrates

- Transportation of insulin

- Diabetic identification record

= |ntercurrent diseases

- Assure intake of carbohydrates

- Maintain treatment

- Increase self-analyses

- Warning signs

= Celebrations

= Measures in case of hypoglycaemia
= Precautions

Equivalence table

Desserts and sweeteners
Diet based on carbohydrate fiortions
Diet during intercurrent disease

D5/

exercise

footwear
mia prevention

other drinks

D5/

fcet care

footwear and socks

HYPOGLYCAEMIAS Y 4

= Alert symptoms

= Causes

= Self-treatment

= Hypoglycaemia prevention

= Record of hypoglycaemia and its
cause

= |nformation to relatives

- Use of glucagon

o
comPLICATIONS .0 -‘;/
5 Measures to prevent them

= Usefulness and frequency of
examinations

= Consult in case of:

- visual disorder

- foot wounds or changes

- urinary pain

- metabolic decompensation
- thoracic pain

- intermittent claudication

Treated only with diet {_’

Treated with oral drugs

wh

Treated with insulin /
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CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES

La diabetes es una enfermedad frecuente. De cada 100 personas,
entre 6 y 10 la tienen.

La diabetes se caracteriza por un aumento de la concentracidn de
| dlk zlucosa (axicar) en sangre (glucemia) debido a gue el péncress no
—d L —_ild produce toda la insulina que el organismo necesita y aderndis actia
de una forma defectuosa.

lctus CAccidente
La diabetes muchas veces no produce ningin sintoma ——cerebiro vascular
que le haga sentirse mal, por lo que puede pasar des-  _J ~ —-Retinopatia
apercibida. Sin embargo, es muy importante diagnos-
ticarla y tratarla. Si la diabetes no se controla bien, /, ﬁvﬁﬂﬁ“ﬂ
puede producir complicaciones importantes a nivel \é‘?“

—nsuficiencia renal

del corazdn, en los pies, oculares o en el rifion.

| AT Impotencia /
Las causas principales de diabetes tipo 2 sen'la || | Incontinencia urinaria
obesidad y la falta de ejercicio fisico, ‘ﬁll" I.I III
; : : WL  Parestesia
La mejor forma de preveniy la diabetes / = Pie dishétics

¥ de evitar sus complizaciones consiste
en una alimentacién sana, controlar el sobrepeso,
no fumar y realizar sjercicio fisico de forma regular.

Insuficicneia vascular

Si tiene diabetes, es cosvéniente que se familiarice con estos términos:

Glucemia 1| Glucosa (aziicar) en sangre
| Hiperglucemjs | = | Glucosa en sangre en niveles superiores a la normalidad
Hipoglucemia | = | Glucosa en sangre por debajo de los niveles normales
Insulina = | Hormona que introduce la glucosa de la sangre dentro de
cada célula de nuestro organismo
| Péncreas = | Organo donde se produce la insulina
Widratos de = | Azlcares
! carbono
;LA GLUCOSA ALTA NO DUELE,

PERO ESTROPEA TODO EL ORGANISMO!

149



VIWIDNM90dIH

E._.__u.:u-_.-._. A SVISY ROMEY WY

@ SOLIBI0Y 50| JNEag

NOIONIATHL NS
54 VIWAONTOOdIH
VNI 830 OLNIINVIVYL
HGSHN TE

CLINICAL PRACTICE GUIDELINES IN THE NHS

150



“RIIXD OSY) ORI 20wy

O [ENIIGRY O] 3P SPW BUILIED 1S 005 SEp
-2jS0] £-7 0 By ap ezaid eun Jipegy .
upramustite ap uejd ns ua
opepusuod uedry 3| anb ayaa) ‘mny
Yued ‘zoue ‘sepeyed ‘msed) seuuey ap
PEPIUED B BIUNU J2WO0D ap Jefop op] .
"SOPEPUI SOUERIOY $0] JINGag .

SESNIED 58] OPURIIA]

{SD|4D}IAR2 OWDY?

JE[IUIS O CUnZ
W) |8 US BAJINA OPUENT) =

Un O JETIUE UN QU 1§ ¢+ <

‘seiauaim
ap ooppwn odinbo (v reweyy .

EPIGaq O ouaLue
ap VWO) B] JEZI0] 0N daWioD § unaju

apianiay

., Erananay sepureonpiodnyy, moposed

.#u.“____..n_. F=T 0 Toaty F B .u.—._"__u._._.__H o SRR
axpoas ‘wruampBodiy ap oyposyds um ap spadiag
ey ‘sejaq(ed o ‘ued swoy uo
-ENNIS B] OpEzieuUon BARY 234 BU] TED
~NZE |2 U0 EndE Jw0) ‘TEUI)0] S 2 15
“[anu
O GAEAIAI O OIWNZ 3P 0SEA I A ‘peplanae
ns g5usap ‘(Jolow Jopipaw ns wod JExju

=24 apatd .&.ﬁﬂm%mﬂ

- ..uﬁ..n...n&...u. r e e
® §la o
..ﬂ.-—.-.:. -U ..Hﬁﬁ.u._..n.—

-RIBD “rRAZE AP $2q0s S0 asduats Aa]]
IHVIEV NOD VOV “pap v nuy

¢1030y 9np?

"S3[RI0 SOINIGEIPIIUE O BUINS
_ =Ul 2P SISOP B U2 OPIPAONA BY 35 1§ -

enngey
MHW\ 0] o 1N STI OpEZI|LA BY IS -

iopiqap aas apand gnb y?

g S REUDOUIIOS UQISTLE0

"SORW "PEPIIGEILLI PEPI|IQIP Uviqey A
resuad wred peynoyip EEUSUT SE0 59 15

EEEE:EEEE...,_EEU

=LY ‘PEPIEUT “EROLING BEIA Ssanorrd
=[ed o1y Jopns Jojquun) GETAE 9 SEOOUIS

R0 B
pieosiad eun ap Jeues uspand sTuouE 20
;iajuals as anp?

{(jp/Auw
05) sapeuuon sy sof ap ofegap sod ‘2
=UBS 1D JEMIER 20 [IAIN [P OSUSISIP UN 57

énwainjbedry sa anp?

151

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES



sa1agelq e| us
S3ld

so| ap nmmn__._u

~0R3ajul uyns ap obsau JoARp e

pepl|igisuas ap epipsad 3jqisod

sajd 50| ua
A sewad se) ap Jousun aped
B U UODEMOUD ap SeWw|qoug

e
oplgap $3 0353 ‘(ssuopendwe o
SEBI|N ‘S3pEPILICEP owod) sayd
£O] ud soucpeEdjjduwod Jaux
uspand soxiaqelp sajuaped soq

S519AEIp €] Us seid




@_ aLin; op =

JoARLW 05 DGBP SD|d SO0| 2P OpEPIND
@ A ugpuxe B ‘soye so) uesed unbes -

seyaub velbey as anb
a)iued eaEadxD pepanbds B A LHIOR)
-Ul B| 332J0AR)] PEpSLUNY 2P o530xa |3 -

SAUDIIEY
-|pdiued sgy aued welb uD aussasd
sad 50| ap auajby euang eun -

SEPINULLSIP 18353 Uapand PEPHIQISURS NS
A ugpenup NS ‘epeu aj0u ou anbuny -

SIU0|S3| SE|
@ pepasmib eunb ou Jojop Bp BNy ] -

‘ gangab Aniu sewapgosd Jeau
m.. y| -E2% epand ‘epEjONUOD |RW S&)
g -BgEIp 'un uod oqunf ‘ad un ua
« i) uoisa) eun e ugpuate seysaud oy -

‘PR OIS
UG JeISe agep saRqEp €1 -

apiamiay

"PIES 3P 0UIUED)
nE ap ouepues |euosiad e AL

o uggef A enbie 2 sa
pjuTEMusap Jofaw @ anb apJand
33 'sayd S0) ua woisay sanbjend AUy

“eupsid
o E__n_n_ ‘BSEY U JU OZ[EISIP
EIUAL  CEUSURLIRD SUes -

* g
=lido @ AND SaUFEOIE O SOpR) O
-5nfe (@ sojedez a0n o “op
-BNJape opezied ap osn efey -

“(opiy ‘wuae enbe ap B)@
., -0 0 85)0q ‘ExgIE Bjuew) sad
AN-ens @ oWy O JojED anbgde oy -

"EEIEN 4
~NP 0 S0{|ED 50| JELDD eded sey fﬁ
=ipng O Sopejye FOUBLLIALISL

IS0 U 'SEPDIEY NN ON -

’
“obojgp
.un.nnu_._uun 200 BB 3% EUOS
=53l B0 anb a)g0s "euang sa
ou 2iEs ) 0 sesanib Anw uos FEUn §@ 5 -

“EwW) BUN BN 0SEI 25D U “Seunp Ay
UEsD seyn se| s oadasxa ‘(@)
=und wis) ewos wund ap sesaln
SM|AN SEPURJH ST URIBIED |58
‘opesR| [op sandsap A 2100 Rau
<ll US JR00 usgap a5 Csel00
A sepdw seun se| efivaquepy -

_ﬂ “(sopap .wn_ DUYUD BUURL JBD OU)
% epereapy [id e eBusjuey -

iy
S0 U #......uEﬁnﬂn-ﬁ E_E \,
sojanbas  ‘Uezjeuy v (U
01-5) upgef A epejdwa) enbe

UGS S S0] MUMUBLIBIP SART =

. "BpniR

: 8| anb uanbie e epid ‘eysin 3p
. Sewagqoud susp 15 @ ‘sejod

. poo-we fsepusy ‘oluspundsloius
% edey ou anb aganudioD “seip
L0} S0p0) SHid $0) Sudoadsy] -

sa|puosiad sopopin)

153

CLINICAL PRACTICE GUIDELINE ON TYPE 2 DIABETES



Appendix 10. Assessment proposal. Indicators

The authors of this CPG have designed some indicators in order to assess both the care provided
to a DM 2 patient as well as the possible impact the implementation of this guideline could have.
The aim has not been to design an in-depth and detailed assessment which implies the use of all
the indicators proposed. The aim is to create a tool for clinicians and managers interested in this
field, that can be useful to create a specific assessment on the care of DM 2 patients.

The indicators proposed are related to both the process (laboratory determinations, examina-
tion activities and content of the medical consultations) as well as the outcomes, subrogated or
final, expected according to the control aims proposed and which are supposed to be the fulfilriient
of an appropriate and effective care of the type 2 diabetic patient.

Those in charge of the CPG’s impact and diabetic patients’ care assessment must.choose the
most appropriate time to which each indicator refers to.

Process indicators

e Number of patients =45 years with fasting blood glucose carried out in the\ast 3 years /Population 3 45
years (percentage).

* Number of patients diagnosed with DM 2/population = 15 years (perccntage).
* Number of DM 2 patients with two HbA 1c determinations per y&2r / DM 2 patients (percentage).

* DM 2 patients <75 years with albumin/creatinine ratio carried out in the last year / DM patients <75
years (percentage).

¢ DM 2 patients with feet examination carried out in the,iast year / DM 2 patients (percentage).
e DM 2 patients with ocular fundus carried out in:tire last 3 years / DM 2 patients (percentage).

* Patients with three different educational activiiies registered in the last year / DM 2 patients (percent-
age).

* DM 2 patients following an insulin treatiment and with a record of self-monitoring of blood blucose / DM
2 patients following an insulin treatthent (percentage).

e DM 2 patients without an insuliin treatment and with an inappropriate indication of self-monitoring of
blood glucose / DM 2 patienig’ without insulin treatment.

Indicators of subrogate outcomes

¢ DM 2 patients witii ihe average of the last two HbA 1c <7% / DM 2 patients (percentage).

e DM 2 patients with the average of the last two BP determinations < 140 / 80 / DM 2 patients (percent-
age).

e Non-smuoking DM 2 patients / DM 2 patients (percentage).
* DM'2patients treated with Metformin / DM 2 patients treated with oral anti-diabetic drugs (percentage).
* M 2 patients registered with ulcers or amputations / DM 2 patients (percentage).

* DM 2 patients with cardiovascular disease under a treatment with statins or antiplatelet agents / DM 2
patients and cardiovascular disease.

* DM 2 patients without cardiovascular disease with coronary risk estimate according to the REGICOR
equation / DM 2 patients.

e DM 2 patients without cardiovascular disease but with high coronary risk under treatment with statins /
DM 2 patients without cardiovascular disease.
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* Number of lower limb amputations / DM 2 patients (percentage).

* Number of patients with terminal renal disease / DM 2 patients (percentage).

¢ Number of deaths due to cardiovascular disease / DM 2 patients (percentage).
¢ Number of patients with coronary disease / DM 2 patients (percentage).

e Number of patients with cerebrovascular disease / DM 2 patients (percentage).

* Number of photocoagulations and vitrectomies / DM 2 patients (percentage).

* Number of admission due to hyperosmotic coma or hypoglycaemias / DM 2 patients (percentage).

IR
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Appendix 11. Glossary and abbreviations

Glossary

Cochrane Library: Database on effectiveness created by the Cochrane Collaboration, which
includes the original systematic reviews of this organization.

Randomised clinical trial: It is study where the individuals are assigned to two groups at ran-
dom: one (experimental group) receives the treatment being tested and the other (compara-
tive or control group) receives a standard treatment (or sometimes a placebo). Both greups
are assessed to observe any differences in the outcomes. This is how the effectiveness ot the
treatment is assessed.

Cohort study: consists of the follow-up carried out to one or more cohorts of individuals which
includes different levels of exposure to a risk factor and where the incidence of the disease
or the condition being tested is measured.

Case-control studies: Study which identifies people with a disease (cases), for example, lung
cancer, and compares them to a group without the disease (cefitrol). The relationship be-
tween one or several factors (for example, tobacco) associated’ with the disease is assessed
by comparing the exposure frequency to this or other factois of both the cases and the con-
trols.

Embase: European database (Dutch) created by Excerpta’Medica with biomedical and pharma-
cological information.

Specificity: Is the amount (or percentage) of really healthy people with a negative outcome in the
test. This means, the amount of real negaiives.

Altered basal glycaemia: Stage used to d¢fine basal glycaemia, which is between normal glycae-
mia and diabetes. It is defined between the 110-125 mg/dl margins according to the WHO /
IDF (between 100-125 mg/dl according to the ADA).

Focal group: It is a conversational technique to obtain information for qualitative investigation,
and as such, responds 1o the targeted sampling criteria, flexibility and circularity characteris-
tic of this methodology. It consists of a group debate, where the participants (between 5 and
10) present and discuss their evaluations on a topic proposed by the researcher-moderator.
The debate plai is open or semi-structured and the conversation is recorded and is then tran-
scribed for1s further analysis.

Heterogeneiiy: See «<Homogeneity».

Intermediate hyperglycaemias (pre-diabetes or pre-diabetic stages): Impaired fasting gluco-
seand impaired glucose tolerance are considered intermediate hyperglycaemias.

Flomogeneity: Means «similarity». Studies are considered homogeneous if their results do not
vary between them more than can be expected at random. Homogeneity is the opposite of
heterogeneity.

Confidence interval: It is an interval in which the real magnitude of the effect (never fully known)
is found, with a safety or confidence prefixed level. Frequently, the expression «95% confi-
dence interval » is used. This means that within that interval the real value would take place
in 95% of the cases.
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Impaired Glucose Tolerance (IGT): Is the stage defined by plasma glycaemia in venous blood
two hours after the 75 g glucose tolerance test which is between 140 mg/dl and 200 mg/dl.

Medline: Mainly clinical database created by the American National Library of Medicine.

Meta-analysis: It is a statistical technique which introduces the outcomes of the different studies
(diagnose test studies, clinical trials, cohort studies, etc.) in one single estimator, thus giving
more importance to the results obtained from major studies.

NICE: Is an organisation, which belongs to the NHS (National Health Service). Its role is to pro-
vide physicians, patients and the public with as much evidence as possible, mainly through
clinical guidelines.

NNT/NNH: It is a measure of the effectiveness of a treatment. It is the number of people needed
to treat (NNT) with a specific treatment to produce or avoid an additional event. In-itic same
way, the number needed to harm (NNH) is defined in order to assess the possible ziidesirable
effects.

Odds Ratio (OR): It is a measure of the effectiveness of a treatment. If it is equal to 1, the effect
of the treatment is not different from the control effect. If the OR is greater (or less) than 1,
the effect of the treatment is greater (or less) than that of the contre!:-it should be mentioned
that the effect being tested can be adverse (for example, deathaisability) or desirable (for
example, stop smoking).

Pre-diabetes: See «intermediate hyperglycaemias».

Clinical Prediction Rule: It is a clinical tool which adantifies the individual contribution of
several components of clinical history, physical€xamination and the laboratory outcomes or
other variables on the diagnose, prognosis orttie most probable response of a treatment in a
specific patient.

Systematic Reviews (SR): It is a review wheie the evidence on a specific issue has been system-
atically identified, assessed and summarised according to predetermined criteria. It may or
may not include the meta-analysis.

Relative Risk (RR): The quotient between the event rate in the treatment and control group. Its
value follows the same inierpretation as the OR.

SIGN: Multidisciplinary-Scottish Agency which creates clinical practice guidelines based on
evidence as well as’on methodological documents on the design of these guidelines.

The terms reiaied to methodological aspects are taken from the CASPe glossary (Critical
Appraisal Skills Frogramme in Spain) in http://www.redcaspe.org’/homecasp.asp
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Abbreviations

AA.CC Autonomous Communities

AAI Ankle-arm Index

ADA American Diabetes Association

AHRQ Agency for Healthcare Research and Quality

AHT Arterial hypertension

ALLHAT Trial Antihypertensive and lipid lowering treatment to prevent heart attack Trial

AMI Acute myocardial infarction

ARB II Angiotensin —II receptor blocker

ARR Absolute risk reduction

ATB Antibiotic

BMI Body Mass Index

BP Blood pressure

CARDS Trial Collaborative Atorvastatin Diabetes Study

CF Cardiac frequency

CH Carbohydrates

CI Confidence Interval

CPG Clinical Practice Guideline

CPR Clinical Prevention Rules

Ccv Cardiovascular

CVR Cardiovascular risk

DBP Diastolic blood pressure

DM Diabetes Mellitus

DM 2 Diabetes Mellius type 2

DPP4 Dipeptidyl peptidase-4

DREAM Trial Diabetes Reduction Assessment with Ramipril and Rosiglitazone
Medication

ECG Electrocardiogram

GEDAPS Spanish study group on diabetes in primary care

GIP Glucose-dependent insulinotropic polypeptide

GLP-1 Glucagon-like peptide 1

HbA ¢ Glycosilated haemoglobin

HDBL, High-density lipoprotein

HOPE Trial Heart Outcomes Prevention Evaluation

HOT Trial Hypertension Optimal Treatment

HR Hazard Ratio

IDF International Diabetes Federation

IECA Angiotensin-converting enzyme-inhibitor

IFG Impaired fasting glucose
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IGT

INSIGHT Trial
v

LDL

LH

LIFE Trial

MET
MF

n

NHS
NICE
NNH
NNT
NPV
ODA
OGTT
OR
PAD
PDE
PPV
RCT
RR
SMBG
SBP
SDU
SIGN
SR
SSRI
SU
TG
VLDL

Impaired glucose tolerance

Intervention as a Goal in Hypertension Treatment
Intravenous

Low-density lipoprotein

Likelihood ratio

Cardiovascular morbidity and mortality in the Losartan Intervention for

Endpoint reduction in hypertension study
Metabolic Equivalent T

Monofilament

Number of patients

National Health System

National Institute for Clinical Excellence
Number needed to harm

Number needed to treat

Negative predictive value

Oral anti-diabetic agent

Oral glucose tolerance test

Odds Ratio

Peripheral arterial disease
Phosphodiesterase

Positive predictive value

Randomised clinical triai

Relative risk

Self-monitoring.¢f blood glucose
Systolic blood pressure

Standard <rinking unit which is equivalent to 10 g of pure alcohol
Scottish Intercollegiate Guidelines Network
Systematic Review

Selective serotonin reuptake inhibitor
Sulfonylurea

Triglycerides

Very low-density lipoprotein
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