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Presentation

Documenting the variability in clinical practice, analyse its causes and adopt strategies aimed at
eliminating it, have proven to be initiatives that promote safe and effective decision-making by
health professionals, being patient-centred and shared by them. Such strategies include preparing
Clinical Practice Guidelines (CPG), “a set of recommendations based on a systematic review
of the evidence and the assessment of the risks and benefits of different alternatives in order to
optimize health care patients.”

The priorities of the Ministry of Health, Social Services and Equality, include continuing
to promote the development and use of reports from health technology assess ment and CPGs,
consolidating the Network of Agencies for Health Technology Assessment and Performance of
National Health and the GuiaSalud Project.

Pregnancy or gestation is defined as a period during which the embryo develops and grows
inside the mother’s body and whose duration ranges from egg fertilisation until birth.

This CPG aims to answer clinical questions concerning this process and has the mission to
offer the various professionals involved in both primary care and hospital care, guidelines for
quality care to women during pregnancy and after childbirth, besides dealing with different aspects
of the newborn.

This guide is the result of work carried out by a large group of professionals from different
Autonomous Communities, who represent all the disciplines involved in the care of the reproductive
process. Women belonging to associations involved in promoting adequate care before, during
and after childbirth have also participated in its elaboration. Prestigious professionals belonging
to the corresponding scientific societies have performed the external review process.

In the Directorate General of Public Health, Quality and Innovation, we are very satisfied
with the work done and hope this guide allows making secure and efficient decisions, improve the
quality of health care. We place women and children as main protagonists of such a unique event
as well as important which is giving life and delivering it.

M. MERCEDES VINUESA SEBASTIAN

Director General of Public Health, Quality and
Innovation
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Key Questions

PRECONCEPTION VISIT

1.

What is the aim and what should be the content of a preconception visit?

CARE DURING PREGNANCY

Visits and monitoring during pregnancy

Organisation of prenatal care

2.

What professionals should provide prenatal care?

Visits and monitoring during pregnancy

3.

© *®» 3

10.

11.

12.

13.

14.

15.

16.

17.

Does the number of monitoring visits during pregnancy influence the health outcomes
of the mother and / or the newborn?

‘What should be the content of the medical record?

. What is the purpose of the routine examination of the body mass index (BMI)

and weight watching, measurement of blood pressure, breast and gynaecological
exploration in early pregnancy? What is the purpose of universal screening for
hypertensive disorders [measurement of blood pressure (BP) and test strips] and in on
what stage of pregnancy should it be done? What is the purpose of universal screening
for cervical cancer and on what stage of pregnancy should it be done?

What is the purpose of determining the plasma urea level in a biochemical test?
What is the purpose of determining the plasma creatinine level in a biochemical test?
What is the purpose of determining the plasma uric acid level in a biochemical test?

What is the purpose of universal screening for syphilis in pregnant women and at what
stage of pregnancy should it be done?

What is the purpose of universal screening for Chagas disease in pregnant women and
at what stage of pregnancy should it be done?

What is the purpose of universal screening for chlamydia in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for bacterial vaginosis in asymptomatic
pregnant women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for rubella in pregnant women and at what
stage of pregnancy should it be done?

What is the purpose of universal screening for toxoplasma infection in pregnant
women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for varicella in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for cytomegalovirus in pregnant women
and at what stage of pregnancy should it be done?

What is the purpose of universal screening for hepatitis Bvirus in pregnant women
and at what stage of pregnancy should it be done?
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18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

What is the purpose of universal screening for hepatitis C in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for group B streptococcus in pregnant
women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for human immunodeficiency virus (HIV)
in pregnant women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for symptomatic bacteraemia in pregnant
women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for anaemia and at what stage of pregnancy
should it be done?

What is the purpose of determining the level of ferritin in a biochemical test?

What is the purpose of universal screening for Rh incompatibility and at what stage of
pregnancy should it be done?

Which is the most effective and appropriate guideline for the anti-D prophylaxis in the
prevention against Rh sensitisation?

What is the purpose of universal screening for thyroid disease and at what stage of
pregnancy should it be done?

What is the most suitable screening method for gestational diabetes testing? At what
stage of pregnancy should gestational diabetes screening be done? What are the
appropriate criteria to consider a pregnant woman gestational diabetic?

What is the purpose of universal screening for risk of preterm delivery and at what
stage of pregnancy should it be done?

Is it beneficial to make a birth plan during pregnancy?

Ultrasound scanning and prenatal diagnosis

30.

31.

32.

In what week of pregnancy should the ultrasound scans be carried out? Is any
complication during the performance of ultrasound scans referred?

What information from the ultrasound scans should be provided? How and when
should this information be provided?

What is the performance of the combined test for chromosomal screening versus
performing invasive tests?

Control of foetal growth and wellbeing

33.

34.

35.

Is the symphysis-fundal height (SFH) measurement useful to predict foetal growth
control?

What is the benefit of the Doppler study of uterine artery and umbilical artery in low
risk pregnancies?

Are routine cardiotocography checks needed for the prenatal assessment of foetal
wellbeing? If so, in what week of pregnancy?

Vaccines during pregnancy

36.

What vaccines are indicated and which are contraindicated during pregnancy?
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Lifestyles during pregnancy
Eating Habits

37. Are specific indications on eating habits and diet during pregnancy necessary?

38. What are the recommendations for dietary intake during pregnancy?

39. With a varied diet, are micronutrient needs as iron, vitamins or iodine covered?
Pharmacological supplementation of nutrients

40. What is the effect of iron prophylaxis in women during pregnancy?

41. Is a pharmacological iodine supplementation necessary during pregnancy?

42. Is a pharmacological folic acid supplementation necessary during pregnancy?

43. Is a pharmacological vitamin complex supplementation necessary during pregnancy?

44. How safe are food supplements (omega3 fatty acids) during pregnancy?
Medication during pregnancy

45. What widely used drugs are safe during pregnancy?
Alcohol and smoking during pregnancy

46. What are the consequences of drinking alcohol during pregnancy?

47. Are there programs to reduce alcohol consumption targeting pregnant women?

48. What are the consequences of active and passive smoking during pregnancy?

49. Are there specific smoking cessation programs targeting pregnant women?
Exercise during pregnancy

50. Is it necessary to perform physical exercise or sport in certain circumstances during
pregnancy?

Psychological changes of pregnancy. Psychosocial stress and affective disorders

51. What are the tools with better performance in the detection of mental disorders during
pregnancy?

Sexuality

52. Is sexual activity related to the occurrence of problems during pregnancy? Is sexual
activity related to the appearance of labour contractions?

Travelling

53. What recommendations are required during pregnancy for women who want to travel?

Managing common problems during pregnancy

54. What is the effect of interventions for the treatment of nausea and vomiting during
pregnancy?

55. What is the effect of interventions to prevent or treat heartburn during pregnancy?

56. What is the effect of interventions for the prevention or relief of constipation during
pregnancy?

57. What is the effect of interventions for the prevention or relief of haemorrhoids during
pregnancy?
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58. What is the effect of interventions for the prevention or treatment of low back pain
during pregnancy?

59. What is the effect of interventions for the prevention or treatment of low back pain
during pregnancy?

Managing breech pregnancy from week 35

60. What interventions have shown a benefit to attempt a successful external cephalic
version?

61. What are the ideal conditions to perform a cephalic external version?

62. What is the ideal time to attempt a cephalic external version?

Preparation for birth

63. How effective is conducting education programs for preparing birth?

Managing pregnancy from week 41

64. What is the most appropriate obstetric management of pregnancy from week 417

CARE DURING PUERPERIUM
Hospital care during puerperium
65. What checks and care are most suitable for the newborn during hospitalisation?
66. What checks and care are most suitable for the mother during hospitalisation?
67. Which specialist is most suitable for the control of hospital care during puerperium?

68. What are the benefits of non-separation and mother-infant rooming-in during the
hospital puerperium period for maternal and neonatal health? What are the benefits
of bedding-in in mother’s bed during the hospital puerperium period for maternal and
neonatal health?

Discharge and advice on care during the puerperium
69. What are the benefits and safety of early discharge?

70. What is the appropriate information and recommended care provided at the time of
hospital discharge? What are the warning signs related to the mother and the newborn,
which must be provided at discharge?

Monitoring visits during the puerperium in primary care
71. What are the appropriate checks during the puerperium in primary care, and at what

time and place should these be made? Who is the ideal professional to assist during
the puerperium in primary care?

Managing common problems in the puerperium
72. What is the benefit of the treatments for perineal pain?
73. What is the benefit of the treatments for post-dural puncture headache?
74. What is the benefit of the treatments for low back pain post-dural puncture?
75. What is the benefit of the treatments for constipation?

76. What is the benefit of the rehabilitation of the pelvic floor muscles during the
puerperium?
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Contraception during the puerperium

77. At what point can a contraceptive treatment after delivery be started?

78. What special considerations should be made after delivery by type of birth control?

Mental health during the puerperium

79. What are the tools with better performance in the detection of mental disorders during
the puerperium?
80. Does the contact of the mother with other mother networks and support groups reduce

the risk of mental problems and postpartum depression?

Breastfeeding
81. What practices favour the establishment of breastfeeding during the puerperium?

82. What practices help to maintain breastfeeding during the puerperium?

83. Whatis the most appropriate treatment for the cracks in the nipple, breast engorgement
and mastitis?
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Levels of evidence and grades of
recommendation

Rating the quality of evidence in the GRADE system

Quality of
scientific Design study Reduce quality if Increase quality if
evidence
High RCT In design: Important (-1) o Assqciation:
Very important (-2) e Scientific evidence of a strong
Inconsistency (-1) association (RR> 2 t0<0.5
Moderate based on unconfounded ob-
Direct evidence: servational studies) (+1).
Observational Some uncertainty (-1) e Scientific evidence of avery
Low . A lot of uncertainty strong association (RR> 5 or
studies about evidence being <0.2 based on unbiased stud-
direct (-2) ies) (+2)
Inaccurate data (-1) Dose-response gradient (+1)
Biased reporting: All potential confounding fac-
High probability of (1) torsmay have reduced the ob-
served effect (+1)
Very Low meta Oth.er types
design

Implications of the strength of recommendation in the GRADE system

Implications of a strong recommendation

Women

Clinical

Managers / Planners

The vast majority of people
would agree with the
recommended action and only a
small proportion would not.

Most women should receive
there commended intervention.

The recommendation can be
adopted as health policy in
most situations.

Imp

lications of a weak recommendat

ion:

Women

Clinical

Managers / Planners

Most people would agree with
the recommended action but
a significant number of them
do not.

Recognizes that different
options would be appropriate
for different women and the
physician has to help each
patient to reach the decision
consistent with their values and

There is an important need for
debate and participation of
interest groups.

preferences.
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Recommendations

Preconception visit

Chronic Diseases

Women planning a pregnancy and who suffer some chronic disease should be informed
on the possible impact on the course of their disease and prenatal outcomes.

A detailed anamnesis should be carried out to identify all potential risks and plan the
4/ | pregnancy properly.
In some cases of women with diabetes, epilepsy, hypothyroidism or other chronic

diseases, it may be necessary at early pregnancy to re-evaluate the usual treatment by
the attending physician.

Women planning pregnancy, who are overweight or obese (IMC=25 kg / m?) and with
v | more than one additional risk factor for diabetes (including a history of gestational
diabetes) should to undergo screening to detect pre-diabetes and diabetes type 2.

Vv In women planning pregnancy and who are diabetic, glycaemic control should be
optimized to achieve, before pregnancy, the best control possible.

Wy Women planning pregnancy and suffering from high blood pressure (HBP) should have
their chronic antihypertensive medication reviewed to check if it should be modified.

Women planning pregnancy and suffering from epilepsy should have their medication

reviewed to check if it should be modified or suspended before pregnancy and start
v supplementation with folic acid (5 mg / day) at least one month before conception and
keep up to 12 weeks after gestation.

Reproductive history

Reproductive history should be evaluated in all women planning pregnancy

Wy History of preterm labour and control the possible causes of recurrence before the next
pregnancy should be evaluated in women planning pregnancy

Women planning pregnancy and with a history of repeated abortions (over three
% reproductive losses according to the British College of Obstetrics and Gynaecology)
should undergo a study to identify possible causes and assess their treatment.

Wy Women planning pregnancy and with a history of stillbirth should complete a study of
the possible causes and change the possible associated risk factors.

Wy Women planning pregnancy and with a history of caesarean section should be adviced
about waiting at least 18 months until the next delivery.

Infectious Diseases

Wy Women planning pregnancy and who are not immunised against hepatitis B should be
vaccinated before pregnancy.

Women planning pregnancy and who are at high risk of hepatitis C virus (HCV)
v | infection should undergo screening for hepatitis C to provide information about the
possible risks of vertical transmission.
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Women planning pregnancy and who are not immunised against rubella should be
v/ | vaccinated before pregnancy with the measles-mumps-rubella (MMR) vaccine and
take precautions to avoid pregnancy during the 28 days following vaccination.

Women planning pregnancy should be adviced about the appropriate measures to
prevent infection with Toxoplasma gondii during pregnancy.

Nutrition

v/ | Women planning pregnancy should be adviced about a nutrient-rich balanced diet.

v/ | Women planning pregnancy should be adviced about taking iodized salt.

Women planning pregnancy and having a body mass index 225 kg / m 2 or <18
v kg/m 2 should be provided information and dietary advice as well recommendations on
physical activity.

Drug abuse

J Women planning pregnancy should undergo a detailed anamnesis on the consumption
of tobacco , alcohol, drugs and other psychoactive substances.

Women planning pregnancy and who smoke or consume alcohol, should be adviced
about giving up these habits and be provided with cessation measures.

Women planning pregnancy and who are drug users, should be adviced about quitting
this habit and be provided with dishabituation measures.

Educational and health promotion measures

v | Women planning pregnancy should be adviced about doing exercise on a regular basis.

Pharmacological supplements

Women planning pregnancy should take a daily supplementation with 0.4 mg of folic
acid for at least one or two months prior to conception.

V' | women with a history of neural tube defects, who have had a child with a neural
tube defect previously, are diabetic or are taking anticonvulsants, should take a daily
supplementation with 5 mg of folic acid.

Women planning pregnancy should not be systematically administered a daily iodine
supplementation.

Wy Women planning pregnancy should not be systematically administered a daily
multivitamin supplementation in order to avoid neural tube defects.

Care during pregnancy

Organisation of prenatal care

It is recommended that prenatal care in pregnancies without complications are
provided by midwives and family physician , with the participation of other health
professionals in primary care teams and the support of the corresponding obstetric
unit.

Strong

Wy Scheduled prenatal visits in pregnancies without complications should be coordinated
by midwives.
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Visits and monitoring during pregnancy

Number of visits

We suggest a monitoring program of between 6 and 9 visits for women at low risk of

Weak complications during pregnancy or childbirth.

Content of medical history

We recommend that at the first prenatal visit an anamnesis be made by recording the
Strong | information in a structured medical history in order to assess the overall status of
women and to identify possible risk factors.

v The medical history should be updated during every follow-up pregnancy visit.

J All information should be registered and shared in a computerised medical record to
facilitate the integration of all levels of health care (primary and hospital).

Usefulness of routine screening of Body Mass Index (BMI), weight monitoring,
measurement of blood pressure and breast and pelvic examination during pregnancy.
Usefulness of universal screening for hypertensive disorders and cervical cancer.

It is recommended to calculate the BMI at the first prenatal visit, to identify those

Strong women who require weight gain monitoring during pregnancy.

Blood pressure should be measured at each prenatal visit to detect the risk of

Strong preeclampsia.

We suggest not carrying out a mammary exploration as a screening of breast cancer,

Weak or to promote breastfeeding or identify potential difficulties in breastfeeding.

We suggest not developing a gynaecological exploration during prenatal visits in
Weak | order to predict the likelihood of a preterm delivery or detect any gynaecological
pathology.

We suggest not developing a pelvimetry in order to assess the need for caesarean

Weak section in women with a baby with cephalic presentation at term.

We suggest not performing vaginal examinations or Hamilton’s manoeuvre as a
Weak | routine procedure in women with an uncomplicated pregnancy before term and who
have no indication of completion of pregnancy.

We suggest not performing a cervical smear at the first prenatal visit to assess the

Weak | 1ick of cervical cancer.
The smear should be delayed up to 6 or 8 weeks after childbirth in women with a
y history of negative smears and who should undergo a new screening test, except in
cases where there is doubt about the monitoring of screening by woman or when
more than 5 years have passed since the last smear.
We suggest the determination of proteinuria at each prenatal visit to detect the risk
Weak | ¢ preeclampsia.
Wy Individualised assessment of weight during pregnancy should be performed avoiding

routine weights in all prenatal visits.

Biochemical useful parameters during pregnancy

Weak | We suggest not determining the level of blood urea routinely in pregnant women.
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We suggest not determining the level of creatinine in blood on the initial biochemical

Weak | assay to control the risk of hypertension during pregnancy in women with no risk of
complications during pregnancy.
J The level of serum uric acid should be determined in the blood test carried out in the
second trimester as a warning sign of preeclampsia in normotensive women.
Screening for infections during pregnancy
Weak We suggest a routine syphilis screening to all pregnant women at the first prenatal
ea

Visit.

Since syphilis-screening tests may produce false positive results, appropriate
diagnostic protocols should be used.

We recommend thatscreening for Chagas disease be offered at the first prenatal visit

Strong | ¢, a1l those women originating or having spent time in an endemic area.
Weak | We suggest not performing a systematic chlamydia screening to all pregnant women.
We recommend offering a chlamydia screening for asymptomatic pregnant women
Weak |\ ho are at risk of sexually transmitted infections.
We suggest not performing routine screening for bacterial vaginosis to all pregnant
Weak
women.
We recommend that a screening of rubella is offered to pregnant women at the
Strong | first prenatal visit to assess immunity to rubella and provide vaccination as soon as
possible in the postpartum of unimmunised women.
Weak | We suggest not offering screening for toxoplasma infection to all pregnant women.
Wy Women should be informed about dietary and hygienic measures aimed at reducing
the risk of toxoplasma infection.
During pregnancy, in the anamnesis, a varicella screening should be carried out by
Wy reviewing the personal medical history of varicella of women, in order to avoid
contact with anyone who has chickenpox in the case of not being immunised, and to
consult with a health professional in case of contact.
Pregnant women who are seronegative to the varicella zoster virus should be warned
v to avoid contact with anyone who has chickenpox, and to consult with a health
professional in case of contact.
Strong | Screening for cytomegalovirus should not be carried out during pregnancy.
Weak We suggest that women are informed of hygienic measures aimed at avoiding
exposure to saliva and urine, which may contain cytomegalovirus.
Strong | Hepatitis B screening should be provided to all pregnant women at their first visit.

In those cases where the pregnant woman presents antigen HBsAg (+),she should be
referred to the corresponding healthcare service in order to study whether she is an
asymptomatic carrier or has a chronic liver disease, and thus establish a treatment if
is appropriate and program a monitoring schedule.

Strong

A universal screening for hepatitis C virus (HCV) should not be carried out in
pregnant women.
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Evaluating the performance of screening for hepatitis C in women considered at
risk for HCV infection should be carried out: history of intravenous drug using,
receiving blood transfusions, having undergone a transplant before the 90s, Human
Immunodeficiency Virus (HIV) positive women, HBV carriers with a history of
endoscopic interventions or haemodialysis, or having a partner with HCV infection.

We suggest a universal screening for group B streptococcal colonization between

Weak | eeks 35 and 37 of gestation to reduce the risk of neonatal sepsis.
Strong | Universal HIV screening should be provided in the first prenatal visit.
J We suggest repeating the determination of the last blood test during pregnancy in
women at risk of HIV infection.
We recommend performing a urine culture for all pregnant women at the first prenatal
Strong | visit to detect the presence of asymptomatic bacteraemia and prevent the risk of
upper urinary tract infection and low birth weight.
Screening for anaemia during pregnancy
Weak We suggest a universal screening for anaemia in pregnant women during the first
ea

prenatal visit.

The universal screening for anaemia should be repeated in pregnant women after 28
weeks of gestation.

The diagnosis of anaemia in pregnancy should be set when the haemoglobin is below
11 g/ dl in the first trimester, less than 10.5 g / dl in the second and less than 11 g/
dl in the third trimester.

Strong

We recommend determining the level of serum ferritin to confirm a questionable
diagnosis of iron deficiency anaemia.

Screening for Rh isoimmunisation

Strong

A screening for Rh compatibility, ABO blood group and irregular antibodies should
be performed to all pregnant women at the first prenatal visit.

Strong

The determination of anti-Rh antibodies should be determined to Rh negative
pregnant women with Rh incompatibility between weeks 24 and 28 of gestation.

Anti-D prophylaxis

Strong

Routine prenatal prophylaxis with an administration of 300 pg (1,500 IU) of anti-D
immunoglobulin should be offered to unsensitised Rh-negative pregnant women to
reduce the risk of sensitisation.

Strong

The prenatal prophylaxis should be administered as a single dose between weeks 28 to
30 of gestation to unsensitised Rh-negative women.

Strong

A single dose of anti-D immunoglobulin should be administered within 72 hours
of any episode of potential sensitisation (abortion, ectopic pregnancy, partial molar
pregnancy, chorial biopsy, amniocentesis, cordocentesis, External Cephalic Version
—-ECV-)

Strong

Additional doses of anti-D immunoglobulin should be administered if a feto-
maternalhaemorrhage of 10 to 15 mL occurs.

Strong

Prophylaxis with 300 micrograms (1,500 IU) of anti-D immunoglobulin should
be administered to Rh-negative unsensitised women whose newborn (NB) is Rh
positive during the first 72 hours of postpartum.

24
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Screening for hypothyroidism

A screening of thyroid function should be carried out at the first visit in pregnant
women with risk factors for thyroid dysfunction: women over 30, women with a
family history of thyroid disease, women with a history of thyroid disease, women
with DM type 1 or other autoimmune disorders, women with a history of repeated
abortions, irradiation of head or neck, on levothyroxine replacement therapy or who
live in areas that are presumably deficient in iodine.

Screening for gestational diabetes

In those cases of pregnant women without risk of complications, the following
risk factors for gestational diabetes should be measured during the first visits of
pregnancy: BMI = 30 kg / m2, history of macrosomic children with 24,5 kg birth
weight, history of gestational diabetes, or family history of diabetes in first grade.

Screening for gestational diabetes should be carried out in the first trimester in
women with a history of gestational diabetes.

The screening should be repeated between weeks 24 and 28 of gestation in
those women in whom any of the risk factors for gestational diabetes with a negative
result in the first trimester screening, or a positive result and a normal glucose curve.

The O’Sullivan test should be carried out between weeks 24 to 28 as a screening test,
after having informed women about the characteristics of the test.

Screening for risk of preterm delivery

Weak

We suggest not performing an ultrasound determination of the length of the cervix
routinely.

Weak

We suggest not determing routinely ultrasound cervical tunnelling to all pregnant
women without previous signs or symptoms of preterm delivery.

Delivery and birth plan

Weak

We suggest offering to pregnant women the chance to develop a delivery and birth
plan from week 28, which allows to know their preferences.

.

The delivery and birth plan should be sent to the hospital and incorporated into the
medical record so that those professionals attending childbirth know the desires of
women and can plan childbirth together.

Ultrasound examination and prenatal diagnosis

Chronology
Strong | Two scans should be performed during pregnancy in women with no risk factors.
A first scan should be carried out at the end of the first trimester (11 -13 + 6) and the
Strong
second one, around week 20.
Weak We suggest not carring out a routine ultrasound during the third trimester of
pregnancy.
Information
Before each ultrasound examination women should be informed about the
v characteristics and objectives of the test as well as the limitations of ultrasound,

checking that the woman has understood the information provided.
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Women should be informed about the purpose and implications of the pathological
v findings of ultrasound to facilitate informed decision-making, as well as the
limitations of routine ultrasound examinations.

Screening for chromosome disorders

A combined test (maternal age, nuchal translucency measurement, PAPP-A and free
Strong | B-hCG fraction) should be recommended between weeks 11 and 13 + 6 to determine
the risk of Down syndrome.

A quadruple test between weeks 13+0 and 17+0 should be offered only to those

Stron . .
g pregnant women who could not be screened during the first trimester.

Control of foetal growth and wellbeing

Measurement of fundal height

We suggest carring out the measurement of fundal height during prenatal visits from

Weak week 24 of gestation as part of the interventions to assess foetal growth.
Doppler study of uterine artery
Weak We su.gge.st not performing routinely in preg.n?lncies at low r'isk of developing
complications Doppler utero-placental and umbilical / foetal studies .
Cardiotocography
Weak We suggest not performing foetal monitoring by cardiotocography before week 40 of

gestation in pregnant women without risk of complications.

Vaccines during pregnancy

Healthcare professionals should provide information to women about the risks certain
Wy vaccine-preventable diseases pose to the foetus and the newborn. The vaccination

schedule should be checked and the benefits of vaccination discussed by the health
professional together with the woman during prenatal visits.

The attenuated influenza vaccine, or vaccines against rubella, mumps, measles and

Strong varicella should not be administered during pregnancy as they are contraindicated.

The administration of inactivated influenza vaccine should be provided during the

Strong flu season to all pregnant women during any stage of pregnancy.

The diphtheria and tetanus vaccine should be administered for those pregnant women
Strong | who do not have a complete vaccination regimen, avoiding them during the first
trimester of pregnancy.

In the case of pregnant women in whom there is no data of immunisation against
Strong | rubella, a dose of the MMR postpartum vaccine should be offered, assessing the
benefits and risks during the breastfeeding period.

In pregnant women in whom there is no data of immunisation against varicella,
the first dose of the vaccine should be administered as soon the pregnancy ends
and, whenever possible, before being discharged from hospital. The second dose of
vaccine should be given between 4 and 8 weeks after the first dose.

Strong
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Lifestyles during pregnancy

Eating habits

Specific measures

Weak

We suggest providing of nutritional advice to pregnant women in order to follow a
balanced diet and adjust an adequate caloric intake to the needs of the pregnancy.

Weak

We suggest providing advice about a balanced protein-energy diet to those pregnant
women to whom an insufficient dietary intake has been identified.

Weak

We suggest not recommending routinely a diet with high protein or isocaloric content
to pregnant women.

Weak

We suggest recommending a protein-energy restriction to overweight pregnant
women, or those who have gained excessive weight during pregnancy (> 570 g per
week).

Micronutrients in the diet

Weak

We suggest carring out an assessment of the dietary habits of pregnant women at
the first contact with health professionals. This assessment should estimate the
daily food intake in order to quantify its nutritional value, and this way be able
to inform women about a proper diet for their needs and about the advisability of
supplementing the diet.

Pharmacological Supplementation of nutrients

Pharmacological iron supplementation

Weak

We suggest administering iron supplementation routinely to pregnant women.

Pharmacological iodine supplementation

Weak

We suggest administering a pharmacological supplementation with potassium
iodide at a dose of 200 mg / day during pregnancy to women who do not meet
the recommended daily intake of iodine in their diet (3 servings of milk and dairy
products + 2 g of iodized salt).

Pharmacological folic acid supplementation

Strong

A daily supplementation at a dose of 0.4 mg / day (400 mg / day) of folic acid should
be administered during the first twelve weeks of pregnancy.

In patients using AEDs (antiepilepticdrugs), a daily dose of 5 mg is recommended
regardless of the type of antiepileptic used.

Pharmacological multivitamin supplementation

.

Pregnant women should be informed to avoid taking vitamin A supplements in doses
higher than 2,500 IU or 750 mcg due to their teratogenicity.

v

Women should not take multivitamin supplements during pregnancy.

Medication during pregnancy

v

During pregnancy, the least amount of drugs should be prescribed and the lowest
possible dose, limiting its use to those circumstances in which the expected benefits
to the mother and foetus outweigh the known risks to the foetus.
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Alcohol and smoking during pregnancy

We suggest that women who are pregnant or planning pregnancy do not consume

Weak alcohol.

V Women should be informed that excessive drinking during pregnancy (defined as
more than 5 units or 7.5 standard drinks on a single occasion) is a risk to the foetus.

Women who decide to consume alcohol during pregnancy, should avoid drinking
Strong | more than one unit of alcohol a day (equivalent to half a pint of beer, or 25 ml of
liquor or a 125 ml glass of wine).

We suggest implementing some sort of measure aimed at reducing alcohol

Weak . D .
consumption in women where hazardous drinking is detected during pregnancy

Strong | Pregnant women should be strongly recommended to give up smoking.

Strong | Women planning pregnancy should be recommended to give up smoking completely.

Pregnant women who smoke should be provided detailed information about the
Strong | effects of smoking on their health and that of the foetus, as well as the benefits of
giving it up.

Pregnant women who smoke should be provided measures based on education
Strong | and motivation (including participation in smoking cessation programs) to give up
smoking.

For pregnant women who do not want to give up smoking and do not accept non-
Weak | pharmacological interventions we suggest providing information on the risks and
benefits of nicotine replacement based therapies (NRT).

Exercise during pregnancy

. Individualised advice on starting or maintaining physical activity as well as its
intensity, duration and frequency should be provided.

Pregnant women should be informed of the potential dangers of certain activities
during pregnancy, for example, contact sports, high impact sports and racquet sports
v that may involve risk of abdominal trauma; falls or excessive joint stress as well as
diving can cause problems at birth and provoke the decompression illness (DCI) of
the foetus.

Psychological changes of pregnancy. Psychosocial stress and affective disorders

We suggest carring out a screening of the psychosocial status of the pregnant woman
Weak | when there is suspicion of a material factor that may affect the course of pregnancy
or postpartum.

Health professionals should be alert to the signs and symptoms of domestic violence
Wy during pregnancy, asking women about possible abuse in an environment where they
feel safe, at least at the first prenatal visit, on a quarterly basis and in the postpartum
visit.

Sexuality

We suggest providing information to pregnant women and their partners about the
Weak | possibility of having sexual relations regularly during pregnancy because these are
not associated with any risk to the foetus.
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Travelling

An assessment of the potential risks arising from a trip should be carried out
Vv depending on the mother’s circumstances and the point of the pregnancy when she
wishes to go.

J When the pregnant woman states that she would like to travel, she should be advised
of the possible restrictions for pregnant women established by travel companies.

J When the pregnant woman states that she would like to travel, she should be informed
about the increased risk of venous thromboembolism in long-distance travels.

Managing common problems during pregnancy

Nausea and vomiting

We suggest administering of pyridoxine treatment for relief of nausea and vomiting

Weak during the early stages of pregnancy.

We suggest administering antihistamines (dimenhydrinate and meclizine), ginger and
Weak |/ or sessions of acupressure or acupuncture as therapeutic alternatives to pyridoxine
for the relief of nausea and vomiting during the early stages of pregnancy.

We suggest using phenothiazines (thiethylperazine) as the last therapeutic option for

Weak the relief of nausea and vomiting during the early stages of pregnancy.
Heartburn
J Pregnant women with heartburn should be informed on changes in their lifestyle and

their diet.

Weak | We suggest the use of antacids in pregnant women to relieve heartburn.

We suggest combining ranitidine (H2 receptor antagonist) with antacids if heartburn

Weak . . .
persists after a treatment with antacids alone.

Constipation and haemorrhoids

For pregnant women suffering from constipation we suggest increasing the intake of

Weak | ¢045 high in fiber to foster stool frequency.

Pregnant women suffering from constipation may consider the use of laxatives that

Weak | . . . . e . -
increase faecal bolus volume as first-line laxatives intensify intestinal motility.

Varicose veins

We suggest providing information to women about that varicose veins are common
Weak | during pregnancy, and that the use of compression stockings can help improve the
symptoms, but does not ensure prevention.

We suggest administering rutoside (troxerutine) orally to those pregnant women with

Weak i . . .
venous insufficiency to relieve their symptoms.
Haemorrhoids
Weak We suggest the use of rutosides (troxerutine) orally for the treatment of symptomatic

haemorrhoids grade 1 and 2 in pregnant women.

CPG FOR CARE IN PREGNANCY AND PUERPERIUM 29



Low back pain

We suggest the performance of water exercises and other individualised exercise
Weak | programs for pregnant women , as well as therapeutic massages to relieve low back
pain during pregnancy.

Management of breech pregnancy from week 35

We suggest administering ECV to those pregnant women with the baby in breech
Weak | presentation at term gestation (37 weeks) and no contraindications to the procedure
in order to reduce breech presentations and caesarean deliveries for this presentation.

We suggest the administration of tocolytic drugs prior to attempt ECV in those
Weak | pregnant women with singleton breech presentation who have accepted the realization
of ECV.

We suggest not performing an attempting an ECV before term (37 weeks) to those
pregnant women with the baby in breech presentation.

Weak

The following conditions which have shown to have a bearing on the success of
external cephalic version should be taken into account: multiparity, no fitting of the
v baby in breech presentation, relaxed uterus, palpable foetal head, weight of mother
under 65 kg and subsequent ecographic criteria of posterior placental location,
complete breech position and amniotic fluid index >10.

Preparation for birth

All pregnant women and their partners should be offered the opportunity to
. participate in a program of preparation for the birth in order to acquire knowledge
and pregnancy-related skills, childbirth, care of the postpartum period, the newborn
and during the breastfeeding period.

Management of pregnancy from week 41

We suggest offering to pregnant women the chance to induce labour at the time
Weak | deemed most appropriate from the week before reaching weeks 41 and 42 of
gestation, after reporting on the benefits and risks of induction.

Care during puerperium

Hospital care during puerperium

Postnatal checks and care of the newborn during hospital stay

A single physical examination of the newborn in the first 24 hours of birth should be

Stron . . . . L . -
& | carried out in order to identify complications that may require specialised care.

The baby should be identified correctly from the time of umbilical cord ligation
and possible separation of the mother and newborn should be avoided. Before
v carrying out any physical separation between the mother and the baby, a system of
identification should be placed with the personal information of both, which should
be visible throughout the hospital stay.
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Strong

The umbilical cord should be cleaned with soap and water, dried afterwards and
covered with clean dressings that must be changed frequently, and the diaper should
be changed after bowel movements or urinations by the baby, in order to keep the
cord dry and clean. This care should be performed until the umbilical cord falls
following the aseptic and hygiene hand washing measures. This care should start
only when the contact between the mother and her newborn is finished.

Strong

After birth, babies should be administered an intramuscular dose of 1 mg of vitamin
K to prevent haemorrhage caused by a deficiency of this vitamin.

When parents do not accept the intramuscular administration of vitamin K, an
oral regimen of 2 mg at birth should be administered, followed in partially or total
breastfed babies by a weekly dose of 1 mg until the 12th week of life.

Strong

The administration of a topical antibiotic is recommended in the newborn after birth
to reduce the risk of neonatal conjunctivitis.

Erythromycin ointment at 0.5% or tetracycline ointment at 1%, in a single-format
should be used to increase the safety of the procedure.

The newborn should not be separated from his / her mother only for administering
vitamin K or antibiotic eye drops, respecting the time of skin contact with his / her
mother for this procedure.

Checks and care of the mother during the hospital puerperium period

The checks and care provided to the mother during the hospital puerperium period
are aimed at identifying signs that may warn of possible complications, providing
care to facilitate recovery of the birth process and promoting self-care and baby care,
especially regarding food and hygiene, as well as promoting the bond between the
mother and the baby.

Qualified professional to control the hospital puerperium period

Strong

Hospital care and postnatal care for mothers and their babies should be coordinated
and delivered by a midwife, identifying those cases that may require additional or
specialised care

Benefits of non-separation and co-sleeping during the hospital puerperium period

Strong

Healthy babies should be placed immediately after birth, on the abdomen or breast
of their mother and skin-to-skin contact should be maintained.

Wy

During the first two hours of life,skin-to-skin contact should be supervised by a
health professional in order to identify any potential complications in the babies.

Weak

We suggest that mothers with healthy newborns, during the nights of hospital stay
during the puerperium, ask to have the newborn asleep in a cradle attached (sidecar
type) to the mother’s bed.

Discharge and advice on care during the puerperium

Benefits of early discharge

Weak

We suggest providing hospital discharge within 48 hours to those women whose
babies were born at term without complications, when provided a proper monitoring
can be ensured.
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Adequate information and warning signs at discharge

We suggest encouraging parents to take part in educational activities after birth,
Weak | specifically targeting at their own training on issues related to health, development
and relationship with their babies.

During hospitalisation after birth, health professionals should take advantage of
routine contacts with mothers and their partners to offer useful information on baby
v care and warning signs in the mother or baby. Mothers and their partners should be
encouraged to take this time to answer questions and express any concerns related to
the care of their babies.

Wy Prior to discharge, the mothers and their partners should be provided with
informational materials that offer them answers to possible doubts about infant care.

Control visits during the puerperium

Controls and skilled professionals during the puerperium period in primary care

Ensuring continuity of care for women and babies after hospital discharge should be
Strong | provided by using a model of care where the midwife coordinates the actions of the
various professionals involved in the care for mothers, newborns and their families.

Wy Prior to discharge the first appointment with the midwife or the Primary Care Centre
should be set for the third or fourth day of life of the newborn.

A minimum of two visits in the first 40 days after hospital discharge should be
v offered, the first between 24 to 48 hours after discharge, and another one at the end
of the quarantine.

Women should be offered the possibility of conducting home visits after discharge
Wy according to their circumstances and the evolution and characteristics of their
pregnancy and childbirth. These visits are aimed at providing advice and assistance
on care for women and newborns.

Those women who do not wish to receive home visits, should be offered the possibility
% to attend visits to a primary care centre or hospital for an overall assessment of their
health and that of the newborn and to receive the necessary advice.

During each puerperium visit, the emotional status of women, their family and social
Wy support and coping strategies developed to address situations of daily life, should be
explored. Likewise any emotional or attitude change should be assessed with them
and their partners.

Managing common problems during the puerperium

Treatments for perineal pain

We suggest administering a dose of oral paracetamol (of 500-1000 mg every 8 to

Weak 12 hours) for perineal pain after childbirth.

We suggest administering rectal diclofenac analgesia for perineal pain during the
first 48 hours after childbirth.

Weak | We suggest not treating perineal pain after childbirth with topical anaesthetics.

Weak

We suggest using localized cooling treatment (ice pack and cold gel pads) as

Weak second line treatment for perineal pain after childbirth.
Treatments for post-LP headache
i Women with persistent headache after epidural analgesia should be referred to the

appropriate anaesthesiology service for proper assessment and treatment.
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We suggest not administering intramuscular adrenocorticotropic hormone

Weak (ACTH), oral caffeine or subcutaneous sumatriptan for the treatment of post-LP
headache.
Weak We suggest not administering an epidural blood patch for the treatment of post-

LP headache as first-line treatment.

Treatments for low back pain

Women with low back pain after childbirth should receive the same therapeutic
treatments as the general population.

Treatments for constipation

Women with constipation in the puerperium period should be offered advice to

Stron . . L .
& | reinforce the intake of natural fiber and fluids in their diet.
An osmotic or intestinal motility stimulant should be administered to women in
Strong | whom constipation persists despite an increased intake of natural fibers and liquid
laxative.
Benefits of rehabilitation of the pelvic floor muscles
We suggest that women starting the practice of pelvic floor exercises whilst
Weak preparing for childbirth to reduce the risk of urinary incontinence after delivery.
K We suggest carring out a training program of pelvic floor muscles in women with
Wea urinary or faecal incontinence after childbirth.
Contraception

Contraception methods

Health professionals should promote during the puerperium, visits where aspects
regarding contraceptive advice and experience of sexuality issues at this stage
can be dealt with women and their partners.

The “Medical Eligibility Criteria for Contraceptive Use”, created by the World
Health Organisation (WHO) should be referred to in order to identify the most
appropriate choice of contraceptive method according to the characteristics and
medical history of each woman.

Women planning their future pregnancies, and who do not maintain exclusive
breastfeeding should be informed about the need for contraception and the

Strong introduction of the method that best suits their situation, starting 21 days after
childbirth.
In women with no risk of transmitting or acquiring a sexually transmitted
Weak | infection, the lactational amenorrhea method (LAM) might apply until 6 months

after childbirth if amenorrhea persists and exclusive breastfeeding is done.

Mental health in the puerperium

Tools for detecting mental disorders during the puerperium

Weak

We suggest, after childbirth, asking to women the following question during the
visits to identify the possibility of puerperal depression:

“During the last month, have you often worried because you felt down, depressed
or hopeless?”

“During the last month, have you been worried because you often felt that you had
little interest in activities and that these did not provide you any pleasure?”
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We suggest not continuing with the diagnosis of postpartum depression if she says

Weak | <, 5 the previous questions.

The Edinburgh Postnatal Depression Scale (EPDS, Appendix 5) should be used
Strong | to confirm the diagnosis of postpartum depression in women who have answered
‘yes’ to the previous questions.

A score of over 12 points in the EPDS should be taken as a reference point for the

v diagnosis of postpardum depression
We suggest the use of the EPDS scale in the first six weeks after childbirth to
Weak | cngure that the risk of depression in women is correctly discriminated.
Support groups during the puerperium
Puerperium support groups should be created in primary care, offering psychological
i support during the period and enhancing the acquisition of knowledge and skills
that have already been worked on in preparation for childbirth groups during the
pregnancy.
Breastfeeding
Practices to foster the establishment of breastfeeding
Stron All pregnant women should be provided with information and support for the
€ | establishment of breastfeeding.
Practices to encourage the maintenance of breastfeeding
All mothers should be offered support in order to maintain the duration and
Stron exclusivity of breastfeeding in the long term. Should this support be provided, it
g s preferable to be done individually following the 10 steps recommended by the
Initiative for a more Human Birth and Lactation Care (BFHI).
We suggest providing information to mothers about the materials and educational
Weak L . .
activities available to promote breastfeeding.
Treatment of complications during breastfeeding
Weak We suggest using an antibiotic treatment and maintenance of breastfeeding with
frequent voiding to solve infectious mastitis.
Weak We suggest encouraging to Women to start breastfeeding as soon as possible to

prevent complications such as engorgement or pain and injury to the nipple.

We suggest providing advice to omen with breast engorgement aboutbreastfeeding
Weak | their babies frequently and on a continuous basis, with the possibility of performing
massages in the breast and stimulate it for milk to be ejected manually.

We suggest offering educational activities on the position of the mother and baby

Weak during breastfeeding, signs of proper latch and effective signs of milk transfer.

We suggest using warm compresses after breastfeeding for those women who

Weak breastfeed with pain or nipple lesions.

At least one observation of breastfeeding should be done before hospital discharge
v to check it is done properly, and if there are any complications such as engorgement,
sore and cracked nipple to help correct the difficulties in latching of the baby.
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1. Introduction

As emphasized by the National Strategy for Sexual and Reproductive Health of the Ministry
of Health, Social Services and Equality, the Observatory of Women’s Health and the General
Department of Quality and Cohesion to which it belongs, no effort has been spared from its creation
to improve aspects related to equity regarding access and quality of care in the reproductive
process.

During pregnancy, the care provided to pregnant women should be consistent with the care
of a physiological and natural process, and therefore, should be based on care for its normal
development, on the use of appropriate technology and on the recognition of the important role of
women themselves when making decisions that affect them. Respect for the natural evolution of
pregnancy should mark all health care and any intervention must be assessed to be applied only
if it has demonstrated benefit and is in accordance with the needs and desires of each woman.
Quality care for pregnant women should involve an efficient monitoring process, conducting
visits, tests and evidence-based procedures, the involvement of users and proper coordination of
primary and hospital care. During the puerperium, healthcare should have continuity and maintain
the same high level of care.

The essence of this guide is to highlight that pregnancy is a normal physiological process and
as such, any intervention performed must have known benefits and be acceptable to the pregnant
woman. This guide has been developed with the aim of providing both information about the
best clinical practice for referral care of all pregnant women, and extensive information on care
during pregnancy and uncomplicated singleton pregnancy in healthy women. Healthy woman is
understood as: not suffering from a disease or a complication during pregnancy, such as preterm
labour, hypertensive disorders of pregnancy, intrauterine growth restriction, multiple pregnancy,
induction of labour, etc., which might require specific care or measures.

This guide provides evidence-based information for both professionals and pregnant
women in order to assist them during decision-making about appropriate care in each specific
circumstance. This guide complements the Clinical Practice Guideline on Normal Birth Care
published by the Spanish National Health System in 2010 stating recommendations for clinical
practice in the care of women with normal deliveries®.

* Working Group for the Clinical Practice Guideline on care at childbirth. The Clinical Practice Guideline on care at normal child-
birth. Quality Plan for the National System of Health from the Ministry of Health and Social Policy. Agency for Health Technolo-
gy Assessment of the Basque Country (OSTEBA). Technology Assessment Agency of Galicia (Avalia-t); 2010. Clinical Practice
Guidelines within the Spanish NHS. OSTEBA No. 2009/1
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2. Scope and aims

This Clinical Practice Guideline (CPG) contains recommendations based on scientific evidence
for the control, monitoring and basic care in pregnancy and the puerperium. The CPG aims to:

¢ [dentify the best clinical practice in the management of pregnancy and the puerperium.

e Establish a set of recommendations based on scientific evidence about the care for
pregnant women and during the puerperium.

® Provide evidence-based information on prenatal care processes without complications.

The target population of this guide are women in these stages of life. Care in childbirth is
explicitly excluded, as it is addressed in the CPG on normal birth care.

In the section entitled “situations that require extra care,” those women who besides the
follow-up recommended in this guide require additional care are identified; however, these
specific cares are not addressed in this guide.

2.1 Situations requiring additional care

This guide offers recommendations on the basic care that all women should receive during
pregnancy and the puerperium period, but does not provide information on situations that require
extra care such as:

Previous pathology
e Heart disease, including high blood pressure
¢ Kidney disease
® Diabetes mellitus and other endocrine disorders
¢ Chronic respiratory disease: severe asthma
® Hematologic diseases, including thalassemia, sickle cell anaemia and thrombophilia
® Autoimmune diseases with systemic involvement: antiphospholipid antibody syndrome
¢ Epilepsy and other neurological diseases
® Psychiatric disease requiring medication
® Liver disease with failure
® Thromboembolic disease
® Neoplastic disease
e HIV infection or hepatitis B virus infection
e (ystic Fibrosis
® Other serious medical and surgical conditions
® Family history of genetic diseases

® Physical or mental disability
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Obstetrical pathology during pregnancy and the puerperium:

Pregnancy-induced hypertension

Severe anaemia

Gestational Diabetes

Recurrent urinary tract infection

Perinatal transmission infection

Rh isoimmunisation

Multiple pregnancy

Polyhydramnios / oligohydramnios

Genital bleeding

Placenta previa after week 32

Intrauterine growth restriction

Congenital foetal default

Preterm childbirth

Premature rupture of membranes

Uterine and adnexal lump

Female Genital Mutilation

Women with a history in previous pregnancies with:

o

(6]

O

Repeated abortions

Severe preeclampsia, HELLP syndrome or eclampsia

Rh isoimmunisation or other blood antibody

Uterine surgery including caesarean section, myomectomy or cone biopsy
Prematurity

Neonatal death

Newborn with low weight for gestational age (lower than the 5Sth percentile)

Newborn larger than common for gestational age (above the 95th percentile)

Newborn with congenital (structural or chromosomal) malformation.

Women with a history of 2 or more episodes of uterine bleeding before or after childbirth

Postpartum haemorrhage and childbirth pathology

Severe perineal trauma

Surgical and postsurgical complications due to caesarean section

Postpartum psychosis

Newborn with severe malformations, aneuploidy or sick

Mastitis
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Clinical conditions:

® Obesity (body mass index or BMI of 30 kg/m2 or higher) or underweight with a BMI less
than 18 kg/m2

® Addiction to toxic substances
® Delivery of the newborn for adoption
¢ Vulnerable women (under 18 years) or at high risk of social exclusion

®* Women at increased risk of developing complications (for example, women over 40 and
heavy smokers)

e Sexual abuse

® Women who suffer from domestic violence

2.2 Aims

The aim of this Clinical Practice Guideline for Care in Pregnancy and Puerperium is a set of
recommendations based on the highest quality scientific evidence available to improve the health
of pregnant women and of those who have just given birth, as well as the health of the newborns.
In situations where there is NOT sufficient evidence, recommendations based on the consensus of
the members of the Working Group will be carried out.

This guide is aimed specifically at midwives, obstetricians, paediatricians, family medicine
practitioners and nurses who work in both primary care and hospital care. It is also addressed to
other health professionals involved in the field of sexual and reproductive care who are responsible
and managers of health strategies. An adapted version of this guide will be offered to pregnant
women and their families.

Pregnancy and the puerperium are generally physiological processes that are of a singular
personal, family, and social importance. With appropriate care and support, most women will
have a successful pregnancy and puerperium. However, efforts to prevent complications have led
to the realization of a high number of prenatal visits during the pregnancy as well as additional
tests and interventions that are sometimes not supported by scientific evidence. In contrast, the
puerperium, despite being a particularly difficult period for women and their families, raised less
attention and care measures than are possibly needed. Furthermore, not enough attention has been
given to the adverse effects of unnecessary or inappropriate interventions or the need for a more
comprehensive care that includes psychosocial aspects, respects the role of women and promotes
informed decisions and the co-responsibility of their partner. This guide believes that the needs
of pregnant women and those who have just given birth as well as their families should be at the
centre of the care model and that during these physiological processes only interventions which
have proven to provide some benefit should be proposed.

The Working Group aimed to address uncomplicated pregnancy and the puerperium in order
to offer a series of recommendations to improve their basic care, avoid unnecessary procedures and
reduce unjustified variability of clinical practice. Although the recommendations are addressed
to a single foetus pregnant woman and whose pregnancy and puerperium run smoothly, most
of them would apply to pregnancies and puerperiums which, as mentioned previously, require
additional care.

Those relevant aspects of women’s health history including lifestyle such as food, toxic
habits, social and work environment or potential chronic diseases will be collected. Likewise, the
documentation and information, which should be offered to pregnant women, those who have just
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given birth and their partners is included. The number and content of each visit, as well as how to
approach different symptoms is stated.

This guide will complement other documents and projects coordinated by the Ministry
of Health, Social Services and Equality, for the development of healthcare activities related
to pregnancy within the Spanish National Health System, with special emphasis on how such
assistance is implemented and what professionals are involved in each intervention.



3. Methodology

The methodology used to create this Clinical Practice Guideline follows the guidelines described
in greater detail in the Methodological Manual for the creation of Clinical Practice Guidelines of
the Spanish National Health System, available at www.guiasalud.es/ (Aragon Institute for Health
Sciences-1 + CS, 2007).

The main stages in the elaboration process have been:

® Creation of the Guideline Working Group, of a multidisciplinary nature, so that it was
composed of professionals from different hospitals and regions and represented by all
the professional categories involved: obstetricians, midwives, paediatricians, family
physicians,and methodologists belonging to the Agency for Health Technology Assessment
of Andalusia (AETSA) and the Cochrane Iberoamerican Centre (CCIB). The Working
Group also benefited from the participation in the whole process of representatives from
“El Parto es Nuestro* (Childbirth is ours) and “Via Lactea* (Milky Way) associations and
the Observatory of Women’s Health.

e Formulation of clinical questions using the PICO format: Population, Intervention,
Comparison, and (Outcome).

e Literature search, prioritizing the identification of other clinical practice guidelines,
systematic reviews (SR) and scientific literature critical synthesis, such as reports of health
technology assessment. Therefore, in a first stage a search for other CPG was performed
to check which SR had been considered to support its recommendations. Four CPGs
were used as secondary sources, Demott (2006), Brocklehurst (2008), Bailon (2002),
Akkerman (2010) and subsequently additional SRs were identified from the search date
of the selected CPG. At this first stage, the following electronic databases were consulted:

o Trip database

0 NHS Evidence

0 Cochrane Database of Systematic Reviews (The Cochrane Library)
0 Database of Abstracts of Reviews of Effects (DARE)

0 Health Technology Assessment (HTA) Database

0 NHS Economic Evaluation Database (NHS EED)

0 MEDLINE (Access through PubMed)

In a second phase, a specific search for individual studies was performed to update the
relevant SRs and answer questions from the CPG for which literature had not been found in the
initial stages. Mainly, randomised clinical trials (RCTs) and observational studies were identified
respecting the original search strategies of the relevant SRs. These searches were carried out in
specific searches in MEDLINE.

No linguistic limit was set on the searches carried out. Searches started in February 2012
although they were continuously updated until October 2012, to identify studies with greater
impact throughout the CPG’s creation process.

® The classification of the quality of evidence and grading of strength of the recommendations
has been made following the guidelines of the GRADE (Grading of Recommendations
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Assessment Development and Evaluation) International Working Group, Guyatt (2008a,
2008b, 2011a), and (see Appendix 2). In some sections of the clinical practice guideline,
the recommendations stated in other high quality or useful practice guidelines for health
professionals involved in the scope of the guidance were summarised. In these cases, the
name “Other clinical practice guidelines” has been used. Those paragraphs that collect
evidence summaries reflect the main results of the literature with a rating of the quality of
the evidence, except for those for which no relevant studies or contextualization comments
are made. In the latter case, these paragraphs do not include any quality of evidence.

Expert partners have participated in the formulation of questions and the review of the
first draft of the guide. External reviewers have taken part in the review of the second
draft. Various scientific societies have been involved such as the Spanish Society of
Gynaecology and Obstetrics (SEGO), the Spanish Federation of Midwives (FAME), the
Spanish Society of Neonatology (SEN) and the Spanish Society of Family and Community
Medicine (SEMFyC). Likewise, these companies are represented by members of the
development group, expert collaborators and external reviewers.

In www.guiasalud.es contains the material that provides detailed information of the
methodological process of CPG (search strategies for each clinical question, critical
reading records of the selected studies, tables summarising the evidence tables as well as
the formal evaluation tables).

It is planned to update the guide every three years, or within a shorter period, if new
scientific evidence is found which modifies some of the recommendations offered in this
guide. Updates will be done on the electronic version of the guide, available at URL:
http://www.guiasalud.es.

CLINICAL PRACTICE GUIDELINES IN THE SNS



4. Preconception visit

Key question:

® What is the aim and what should be the content of a preconception visit?

Since the health of women during pregnancy depends largely on their health before conception
and since the period of greatest vulnerability to the embryo are the first 10 weeks of pregnancy,
reproductive counselling during the preconception period is an important aspect of prenatal care.

4.1. Aims and content of the preconception visit

The results reported in this section have been obtained from the Preconception Care series
published in the American Journal of Obstetrics and Gynaecology for its comprehensive scope
and review of the literature (AJOG-Dunlop, 2008). This document was developed to update
and develop implementation strategies on the recommendations for preconception care that
the Centres for Disease Control and Prevention had published in 2005. A panel of authors got
together to evaluate the evidence that supported the various proposed recommendations, support
them with new studies, and review the recommendations.

The different documents evaluated reflect, for example, all interventions performed to all
pregnant women, without considering whether to evaluate the relevance of studies, which assess
whether there are aspects or factors that determine the indication of a preconception visit.

Chronic Diseases

Diabetes mellitus Expert

The control of diabetes before conception reduces the risk of congenital OPIIOn

malformations (AJOG-Dunlop, 2008).

High blood pressure Expert

No well-designed studies that specifically address the effects of pre-pregnancy ©Pon

strategies for the management of high blood pressure with results on the pregnancy

or the neonates have been carried out (AJOG-Dunlop, 2008).

Epilepsy Expert
opinion

No well-designed studies that specifically address the effect of strategies, prior to
pregnancy, for the management of seizures with results on pregnancy or infants
have been carried out (AJOG -Dunlop, 2008).
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Reproductive history

Preterm delivery Expert
Some factors associated with recurrence of preterm delivery have been identified: opinion
Afro-American ethnicity, inflammatory changes in the placenta, low maternal

weight before pregnancy (<50 kg) or body mass index below 19.8 kg / m2, large

weight loss during pregnancy (> 5 kg / m 2), smoking, short interval between
pregnancies (<12 months), a history of cervical insufficiency or short cervix by
transvaginal ultrasound during pregnancy (Stirrat, 1990; AJOG-Stubblefield,

2008; RCOG, 2011)

Repeated miscarriages Expert
Repeated miscarriages (three or more spontaneous miscarriages <15 weeks of 0PN
pregnancy) have been directly associated with maternal thrombophilic disorders,
with chromosomal abnormalities of the parents or uterine structural abnormalities.
Although, in most cases, the pathophysiology remains unknown (AJOG-

Stubblefield, 2008).

Intrauterine foetal death Expert
Table 1 lists maternal risk factors associated with foetal death from a recent ©PINION
systematic review (Fretts, 2005; AJOG-Stubblefield, 2008).

Previous caesarean section Expert
A factor that influences in the future delivery is the time gone by from the last ©Pon
caesarean section. A short interval between births increases the risk of a caesarean
section (AJOG-Stubblefield,2008). One study found an increased risk for childbirth
intervals of <24 months (Bujold, 2002); another study in calving intervals of <18
months (Shipp, 2001); and a third study in intervals between pregnancies (defined

as from birth to the later conception) of <6 months (Stamillo, 2007).

Infectious diseases

Hepatitis B Expert
There are no specific studies evaluating the impact of a vaccination program ©pion
before pregnancy (AJOG-Coonrod, 2008).

Hepatitis C Expert
There are no studies on the impact of HCV screening before pregnancy in low-risk - 0Pon
women. However, screening based on risk factors appears to be adequate, although

there is no long-term data showing improved outcomes (AJOG-Coonrod, 2008).

It is important to inform women of what the major risk factors for contracting
HCV may be. Transmission occurs primarily when there is contact with blood
from someone infected with the virus. Therefore, the main risk factor is derived
from the exchange of syringes, needles or other equipment between users of
intravenous drugs, or health professionals who are accidentally stuck. The virus
can also be transmitted sexually, mainly in people who have sex with multiple
partners or who have sex with someone infected with the virus (CDC, 2012).

Tuberculosis Expert
Tuberculosis screening before pregnancy allows complete prophylaxis, reduce the ~OPion
risk of complications during pregnancy and avoid conversion to active disease

(AJOG-Coonrod, 2008).
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Chlamydia

Screening and treatment for Chlamydia trachomatis infection before pregnancy
reduces infertility and ectopic pregnancy (AJOG-Coonrod, 2008).

Gonorrhoea

There are no studies related to greater effectiveness of screening for Neisseria
gonorrhoea before pregnancy compared to screening during pregnancy to prevent
complications during its development (AJOG-Coonrod, 2008).

Genital herpes

Most people infected with the herpes simplex virus are asymptomatic, so it is
important to explain to couples the signs and symptoms of genital herpes (AJOG-
Coonrod, 2008).

Listeriosis

Most cases of Listeria monocytogenes infection are caused by ingestion of
contaminated food (pate, soft and fresh cheeses made from unpasteurized milk,
ready to eat food such as sausages or cold meats, leftovers) (AJOG-Coonrod,
2008).

Parvovirus

No studies suggest that screening for parvovirus before pregnancy is beneficial
(AJOG-Coonrod, 2008).

Malaria

Screening for malaria is not carried out in Spain because it is not endemic.

Cytomegalovirus

No studies suggest that screening and / or treatment programs of cytomegalovirus
prevent its infection (AJOG-Coonrod, 2008).

Toxoplasmosis

Toxoplasmosis is an infection caused by the protozoan Toxoplasma gondii that
can be transmitted to the foetus by a pregnant infected woman. During pregnancy,
raw meat and faeces of newly infected cats are the other sources of transmission
of the protozoan infection (AJOG-Coonrod, 2008).

Preconception screening of immunity to Toxoplasma gondii (by measuring
IgG titles) may provide physicians with useful information for women. Although
there are no studies suggesting that screening is cost-effective or efficient (AJOG-
Coonrod, 2008).

Rubella

During the prenatal visit, a screening for rubella should be performed by reviewing
the women’s vaccination history or a serology, to vaccinate them before pregnancy.

Considering that the rubella vaccine is contraindicated during pregnancy, the
administration of a dose of the MMR vaccine should be provided to those women
with no evidence of immunisation against the virus, taking precautions to avoid
pregnancy for 28 days after the vaccination (see section 3.2.1 page 178).
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Chickenpox Expert

During the pre-conception visit, varicella screening should be performed ©Pinion
reviewing the vaccination history of women in order to vaccinate those who are
not immunised.
Nutrition
Balanced nutrition Expert
. . L . . opinion
Several studies have shown a positive association between a healthy diet during P
the preconception period and during pregnancy and an improvement in pregnancy
outcomes (AJOG-Gardiner, 2008).
Overweight Expert
Weight loss is not recommended during pregnancy. Therefore, to minimize the OPon
risks of obesity during pregnancy, interventions to reduce weight should be
performed before. (AJOG-Gardiner, 2008).
An SR, carried out among adult population, showed that simple advice, or with
pharmacotherapy can foster modest but steady weight loss. Although the number
of studies evaluating the long-term improvement is limited (AJOG-Gardiner,
2008).
Caffeine Expert
No reference has been found in the Preconception care series from the American OPMION
Journal of Obstetrics and Gynaecology in relation to caffeine.
Herbal treatments Expert
No reference has been found in the Preconception care series from the American ©OPMI0N
Journal of Obstetrics and Gynaecology in relation to herbal treatments.
Drug abuse
Smoking Expert
opinion

The screening on smoking in the preconception visit usually consists of
information provided by women about their smoking habits when asked by the
health professional (AJOG-Floyd, 2008).

Although studies have been published on the effectiveness of interventions to
increase cessation of smoking in adults, women in general and pregnant women,
no specific studies for non-pregnant women of childbearing age have been carried
out (AJOG-Floyd, 2008).
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Alcohol

There is a series of validated questionnaires to assess alcohol consumption in
pregnant and non-pregnant women, including TWEAK, T-ACE, AUDIT or
AUDIT-C (AJOG-Floyd, 2008).

Randomised clinical trials have evaluated counselling interventions to reduce
heavy drinking among women of childbearing age. A significant decrease in
alcohol consumption among women who received the intervention (AJOG-Floyd,
2008) was observed.

Illegal drugs

There are fewer tools to assess illegal drug consumption in women of childbearing
age. An SR on illicit drug detection instruments has found reasonable evidence
for the use of CRAFFT in adolescents. For adults, the Alcohol and Substance
Involvement Screening Test and the Drug Abuse Screening Test have acceptable
accuracy and reliability (AJOG-Floyd, 2008).

Effective interventions for the treatment of use and illicit drug dependence are
both behavioural and pharmacological (AJOG-Floyd, 2008).

Educational and health-promoting interventions

Exercise

No direct benefits have been proven regarding pregnancy outcomes in relation to
doing exercise before conception. Indirect benefits may include weight control
and mood stability.

Sexuality

No reference has been found in the “Preconception care” series from the American
Journal of Obstetrics and Gynaecology in relation to sexuality.

Pharmacological supplements

Folic Acid

We have identified a Cochrane SR (De-Regil 2010) evaluating the effects of
pre-conceptional supplementation with folic acid to reduce neural tube defects
(NTDs).

Expert
opinion

Expert
opinion

Expert
opinion

Expert
opinion

Expert
opinion

The SR included five studies with 6105 women (1949 with a history of a pregnancy affected

by an NTD and 4156 with no history of NTDs).

In all RCTs, folic acid was administered daily; in one of the trials it was supplemented with
<0.4 mg / day of folic acid (Kirke, 1992), while the remaining women were supplemented with>
0.4 mg / day (0.8 mg / day (Czeizel, 1994),2.0 mg / day (Laurence, 1981), 4.0 mg / day (ICMR,

2000, MRC, 1991)).

In all RCTs, women began supplementation before pregnancy (one to two months before)

and discontinued after 12 weeks of pregnancy.

The following interventions were compared:

— Folic acid versus placebo (Laurence, 1981).
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— Folic acid and multivitamin versus trace elements (Czeizel, 1994)
— Folic acid and multivitamin versus placebo (ICMR, 2000).

— Folic acid versus multivitamins versus both (Kirke, 1992).

— Folic acid versus multivitamins versus both and versus placebo (MRC, 1991).

Supplementation of folic acid (alone or in combination with other vitamins and
minerals) significantly decreased the prevalence of neural tube defects (NTD)
compared to placebo or multivitamin complexes without folic acid (5 studies;
12/3066 cases in the intervention group versus45/3039 cases in the control group,
RR 0.28,95% 0.15 to 0.52) (De-Regil, 2010).

Only one study evaluated the presence of NTDs in women with no history and
the effect was not statistically significant (1 RCT; 0/2104 cases in the intervention
group versus 6/2052 cases in the control group, RR 0.08, 95% CI 0.00 1.33),
although no records were found in the group receiving folic acid (Czeizel, 1994).

Folic acid supplements were associated with a significant decrease in the recurrence
of NTDs (4 RCTs, 12/962 cases in the intervention group versus 39/987 cases
in the control group, RR 0.32, 95% CI 0.17 0.60) (ICMR, 2000; Kirke, 1992,
Laurence, 1981; MRC 1991).

One RCT reported adverse events in women (nausea, vomiting, constipation, or
diarrhoea). The number of reported cases before and during pregnancy was very
low, both in the group of women who received folic acid and multivitamins and
the control group treated with trace elements (Czeizel, 1994).

ITodine

No studies have been conducted on the impact of iodine supplementation before
pregnancy (AJOG-Gardiner, 2008).

Multivitamins

Low
quality

Low
quality

Low
quality

Low
quality

Expert
opinion

An SR (Goh, 2006) evaluating the effect of folic acid supplemented with multivitamins in the

prevention of congenital malformations has been identified.

The SR by Goh (2006) included four RCTs evaluating women with no history (Czeizel 1994) or

with a history of babies with NTDs (ICMR, 2000; Kirke, 1992; MRC, 1991).

Table 2 shows the vitamins, minerals and trace elements contained in each multivitamin

included in the trials.

In all RCTs women began supplementation before pregnancy (one to two months before) and

discontinued after 12 weeks of pregnancy.

The following interventions were compared:

Folic acid and multivitamin versus trace elements (Czeizel, 1994)

Folic acid and multivitamin versus placebo (ICMR, 2000).

— Folic acid versus multivitamins versus both (Kirke, 1992).

Folic acid versus multivitamins versus both and versus placebo (MRC, 1991).
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The RCT by Czeizel (1994) found no significant differences in the presence of
NTD in the newborn of women with no history between the group under treatment
with multivitamin (folic acid) versus the group under treatment with trace elements
(4862 women, 0% (0/2471) NTDs in the group treated with multivitamin versus
0.3% (6/2391) in the group treated with trace elements; RR 0.07; 95% 0 to 1.32)
(Czeizel, 1994).

The RCT by ICMR (2000) found no significant differences in relation to the
recurrence of NTD in newborns of women in the group under multivitamin
treatment compared to women in the placebo group (279 women, 2.9% (4/137)
NTD in the group treated with multivitamin versus 7% (10/142) in the placebo
group, RR 0.4, CI 95% 0.12 to 1.30) (ICMR, 2000).

The RCT by Kirke (1992) also observed no significant differences in relation to
the recurrence of NTD in newborns between women in the multivitamin treatment
group compared to women in the other groups (1/89 cases of recurrent NTDs
among newborns or foetuses with multivitamin tablet; 0/85 cases with folic acid;
0/87 with both cases) (Kirke, 1992).

The RCT by MRC (1991) also observed no significant differences in relation to
the recurrence of NTD in newborns between women in the multivitamin treatment
group compared to women in the other groups (7/257 cases with multivitamin
tablet; 2/258 cases with folic acid, 3/256 with both cases, 11/260 cases with
placebo) (MRC 1991).

The RCT by MRC (1991) reported on the adverse events of the treatments. The
average number of women who reported an adverse event (often non-specific
symptoms such as infertility, irregular menses, vomiting in pregnancy, diseases of
the upper respiratory tract) was similar in the four intervention groups (19% with
multivitamin tablet, 16% with folic acid, 15% with both cases, 11% with placebo)
(MRC, 1991).

More congenital anomalies other than NTDs were observed in the groups with
multivitamin treatment (8/294 cases with multivitamin tablet; 7/296 with folic
acid; cases with both 12/291; 5/287 cases with placebo; non-reported significance
degree) (MRC, 1991).

Summary of evidence

Moderate
quality

Moderate
quality

Moderate
quality

Moderate
quality

Intervention
Folic acid
Low Supplementation with folic acid before conception and during the first 12 weeks
quality |of pregnancy significantly reduces the prevalence and recurrence of NTDs
compared with placebo or multivitamins without folic acid (De-Regil, 2010).
No statistically significant differences were observed in the adverse events
Low Lo . . . .
uality between folic acid supplementation with multivitamins and the control with trace
1 elements (Czeizel, 1994).
Iodine

There is no evidence on the efficacy and safety of the treatment with iodine before conception.
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Multivitamins

Multivitamins (with or without folic acid) administered before conception and
Moderate | during the first 12 weeks of pregnancy significantly do not reduce the risk of NTDs

quality |in women with no history or experience of a recurrence of NTD in newborns
compared with trace elements, folic acid, folic acid fortified with multivitamins
or placebo (Czeizel, 1994; ICMR, 2000; Kirke, 1992; MRC, 1991).

No statistically significant differences were observed in adverse events
between multivitamins and other treatments (folic acid, folic acid fortified with
multivitamins or placebo) (MRC, 1991).

Moderate
quality

Recommendations

Chronic diseases

Women planning a pregnancy and who suffer some chronic disease should be informed
on the possible impact on the course of their disease and prenatal outcomes.

A detailed anamnesis should be carried out to identify all potential risks and plan the
v | pregnancy properly.

In some cases of women with diabetes, epilepsy, hypothyroidism or other chronic
diseases, it may be necessary at early pregnancy to re-evaluate the usual treatment by
the attending physician.

Women planning pregnancy, who are overweight or obese (IMC=25 kg / m 2) and with
v | more than one additional risk factor for diabetes (including a history of gestational
diabetes) should to undergo screening to detect pre-diabetes and diabetes type 2

Wy In women planning pregnancy and who are diabetic, glycaemic control should be
optimized to achieve, before pregnancy, the best control possible.

Wy Women planning pregnancy and suffering from high blood pressure (HBP) should have
their chronic antihypertensive medication reviewed to check if it should be modified.

Women planning pregnancy and suffering from epilepsy should have their medication
Wy reviewed to check if it should be modified or suspended before pregnancy and start
supplementation with folic acid (5 mg / day) at least one month before conception and
keep up to 12 weeks after gestation.

Reproductive history

Reproductive history should be evaluated in all women planning pregnancy

History of preterm labour and control the possible causes of recurrence before the next
pregnancy should be evaluated in women planning pregnancy

Women planning pregnancy and with a history of repeated abortions (over three
v | reproductive losses according to the British College of Obstetrics and Gynaecology)
should undergo a study to identify possible causes and assess their treatment.

J Women planning pregnancy and with a history of stillbirth should complete a study of
the possible causes and change the possible associated risk factors.

J Women planning pregnancy and with a history of caesarean section should be adviced
about waiting at least 18 months until the next delivery.

50 CLINICAL PRACTICE GUIDELINES IN THE SNS



Infectious diseases

Women planning pregnancy and who are not immunised against hepatitis B should be
vaccinated before pregnancy.

Women planning pregnancy and who are at high risk of hepatitis C virus (HCV)
infection should undergo screening for hepatitis C to provide information about the
possible risks of vertical transmission.

Women planning pregnancy and who are not immunised against rubella should be
vaccinated before pregnancy with the measles-mumps-rubella (MMR) vaccine and
take precautions to avoid pregnancy during the 28 days following vaccination.

Women planning pregnancy should be adviced about the appropriate measures to
prevent infection with Toxoplasma gondii during pregnancy.

Nutrition

<

Women planning pregnancy should be adviced about a nutrient-rich balanced diet.

Women planning pregnancy should be adviced about taking iodized salt.

Women planning pregnancy and having a body mass index =25 kg / m 2 or <18
kg/m 2 should be provided information and dietary advice as well recommendations
on physical activity.

Drug abuse

Women planning pregnancy should undergo a detailed anamnesis on the consumption
of tobacco , alcohol, drugs and other psychoactive substances.

Women planning pregnancy and who smoke or consume alcohol, should be adviced
about giving up these habits and be provided with cessation measures.

Women planning pregnancy and who are drug users, should be adviced about quitting
this habit and be provided with dishabituation measures.

Educational and health promotion measures

Women planning pregnancy should be adviced about doing exercise on a regular basis.

Pharmacological supplements

Women planning pregnancy should take a daily supplementation with 0.4 mg of folic
acid for at least one or two months prior to conception.

In women with a history of neural tube defects, who have had a child with a neural
tube defect previously, are diabetic or are taking anticonvulsants, should take a daily
supplementation with 5 mg of folic acid.

Women planning pregnancy should not be systematically administered a daily iodine
supplementation.

Women planning pregnancy should not be systematically administered a daily
multivitamin supplementation in order to avoid neural tube defects.
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5.

Care during pregnancy

5.1. Visits and monitoring during pregnancy

Key question:

What professionals should provide prenatal care?

Does the number of monitoring visits during pregnancy influence the health outcomes of
the mother and / or the newborn?

What should be the content of the medical record?

What is the purpose of the routine examination of the body mass index (BMI) and weight
watching, measurement of blood pressure, breast and gynaecological exploration in
early pregnancy? What is the purpose of universal screening for hypertensive disorders
[measurement of blood pressure (BP) and test strips] and in on what stage of pregnancy
should it be done? What is the purpose of universal screening for cervical cancer and on
what stage of pregnancy should it be done?

What is the purpose of determining the plasma urea level in a biochemical test?
What is the purpose of determining the plasma creatinine level in a biochemical test?
What is the purpose of determining the plasma uric acid level in a biochemical test?

What is the purpose of universal screening for syphilis in pregnant women and at what stage
of pregnancy should it be done?

What is the purpose of universal screening for Chagas disease in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for chlamydia in pregnant women and at what
stage of pregnancy should it be done?

What is the purpose of universal screening for bacterial vaginosis in asymptomatic pregnant
women and at what stage of pregnancy should it be done?

What is the purpose of universal screening for rubella in pregnant women and at what stage
of pregnancy should it be done?

What is the purpose of universal screening for toxoplasma infection in pregnant women and
at what stage of pregnancy should it be done?

What is the purpose of universal screening for varicella in pregnant women and at what
stage of pregnancy should it be done?

What is the purpose of universal screening for cytomegalovirus in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for hepatitis Bvirus in pregnant women and at
what stage of pregnancy should it be done?

What is the purpose of universal screening for hepatitis C in pregnant women and at what
stage of pregnancy should it be done?

What is the purpose of universal screening for group B streptococcus in pregnant women
and at what stage of pregnancy should it be done?
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® What is the purpose of universal screening for human immunodeficiency virus (HIV) in
pregnant women and at what stage of pregnancy should it be done?

® What is the purpose of universal screening for symptomatic bacteraemia in pregnant women
and at what stage of pregnancy should it be done?

® What is the purpose of universal screening for anaemia and at what stage of pregnancy
should it be done?

® What is the purpose of determining the level of ferritin in a biochemical test?

® What is the purpose of universal screening for Rh incompatibility and at what stage of
pregnancy should it be done?

® Which is the most effective and appropriate guideline for the anti-D prophylaxis in the
prevention against Rh sensitisation?

® What is the purpose of universal screening for thyroid disease and at what stage of pregnancy
should it be done?

® What is the most suitable screening method for gestational diabetes testing? At what stage
of pregnancy should gestational diabetes screening be done? What are the appropriate
criteria to consider a pregnant woman gestational diabetic?

® What is the purpose of universal screening for risk of preterm delivery and at what stage of
pregnancy should it be done?

¢ [s it beneficial to make a birth plan during pregnancy?

¢ In what week of pregnancy should the ultrasound scans be carried out? Is any complication
during the performance of ultrasound scans referred?

¢ What information from the ultrasound scans should be provided? How and when should
this information be provided?

® What is the performance of the combined test for chromosomal screening versus performing
invasive tests?

¢ [s the symphysis-fundal height (SFH) measurement useful to predict foetal growth control?

* What is the benefit of the Doppler study of uterine artery and umbilical artery in low risk
pregnancies?

® Are routine cardiotocography checks needed for the prenatal assessment of foetal wellbeing?
If so, in what week of pregnancy?

Organisation of prenatal care

Professionals providing prenatal care

The NICE guide (NICE, 2008) based its recommendations on a Cochrane SR that evaluated the
efficacy and perception of prenatal care depending on the health care professional who provided
such prenatal care (Villar, 2001). The SR compared a model in which care was coordinated
by midwives and family physicians to a model in which prenatal care was coordinated by
obstetricians or gynaecologists. The scope of the SR has been recently changed and has focused
on evaluating the effect of prenatal care programs with reduced visits (4-9 visits) compared
with standard prenatal care (13-14 visits) (Doswell, 2010). The SR included three RCTs on
pregnant women with no risk and no medical or obstetrical complications (3,041 women).
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These same studies were included in a previous SR that had the same aims as those in the

mentioned reviews (Khan-Neelofur, 1998).

The RCTs included in the SR by Villar (2001) showed no difference between the High

care models (midwives and family physicians versus obstetrician or gynaecologists) ~quality

for the rate of preterm delivery, caesarean section delivery, anaemia, urinary tract
infections, antepartum haemorrhage, or perinatal mortality.

Furthermore, those women who received coordinated care by midwives and
family physicians showed a lower rate of pregnancy-induced hypertension (3,041
women: OR 0.56, 95% CI 0.45-0.70) and preeclampsia (2,952 women: OR 0.37,
95% CI 0.22 to 0.64) compared with women who received regular care from an
obstetrician or gynaecologist.

No differences were found between satisfaction with the care received by
either professional. However, in the discussion of this outcome in the SR by
Khan-Neelofur (1998) it is stated that women were more satisfied with the model
coordinated by midwives and family physicians when asked about the continuity
of care measures.

The results of this SR led the authors to conclude that women with an
uncomplicated pregnancy, a care model coordinated by midwives and family
physicians does not increase the risk of adverse perinatal or maternal outcomes
(Villar, 2001; NICE, 2008).

Summary of evidence

High
lit
AUalEY | complications (Khan-Neelofur, 1998; Villar, 2001; NICE, 2008).

In women with an uncomplicated pregnancy a care model coordinated by
midwives and family physicians does not increase the risk of maternal or perinatal

From evidence to recommendation

The aspects that have determined the strength and direction of this recommendation are:

® High quality of the evidence: the RCTs available were free of bias in their design and

execution and have shown very consistent results.

® The balance between benefits and risks: studies have shown that care coordinated by

midwives and family physicians does not increase the risk of adverse maternal or perinatal
outcomes.

The costs and use of resources: so specific studies have been identified in this section.
However, one of the SRs evaluated (Khan-Neelofur, 1998) highlights in its conclusions,
from the results of two of the RCTs included, that prenatal care provided by different
professional gynaecologists or obstetricians has shown a reduction in the cost of this care.

The values and preferences of pregnant women: the guide on pregnancy care by NICE
(NICE, 2008) highlights among its recommendations for research the lack of qualitative
studies on the perception of pregnant women about who provides prenatal care. Moreover,
the SR by Villar (2001) showed no difference regarding satisfaction between the care
provided by either type of professionals.

The Working Group made the following recommendations considering that care coordinated
by midwives and family physicians does not increase the risk of perinatal adverse outcomes or
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during pregnancy. Although indirectly, the cost of this care model is reduced, and despite the
fact that the results on the perception of pregnant women in this area are sparse, the results of
the RCTs evaluated have shown no differences between satisfaction with the care provided by
either type of professionals. The Working Group proposed including the recommendation of good
clinical practice.

Recommendations

It is recommended that prenatal care in pregnancies without complications are
provided by midwives and family physician , with the participation of other

Strong health professionals in primary care teams and the support of the corresponding
obstetric unit.
V Scheduled prenatal visits in pregnancies without complications should be

coordinated by midwives.

Visits and monitoring during pregnancy

Number of visits and findings on maternal and foetal health
Number of visits during pregnancy

An SR (Dowswell, 2010) evaluating programs with reduced perinatal visits for women at low risk
of complications during pregnancy or childbirthhas been identified.

The SR by Dowswell(2010) included seven RCTs comparing the effects of perinatal care programs
with reduced visits (4-9 visits) with standard perinatal care (13-14 visits) in 60,000 women.
Four trials were conducted in high-income countries (by gross domestic product) individually
randomised (Binstock, 1995; McDuffie, 1996; Sikorski, 1996, Walker, 1997) and three in low
and middle-income countries cluster randomised (clinics as the unit of randomisation) (Majoko,
2007; Munjanja, 1996; Villar, 2001). The number of visits in the studies varied depending on the
country in which they were carried out: in the high-income countries, the number of visits was
about eight, while in low-income countries the visits were less than five.

In three studies carried out in high-income countries, the number of perinatal visits Moderate
decreased to an average of 2.65 visits (95% CI 3.18 to 2.12) when comparing the quality
perinatal care programs with reduced visits to standard perinatal care (Sikorski,

1996; Binstock 1995; McDuffie, 1996).

No differences were observed in maternal mortality between the two interventions Moderate
(RR 1.13;95% CI10.50 to 2.57) in low and middle-income countries, (Villar,2001; quality
Munjanja, 1996; Majoko; 2007).

No differences were observed in the incidence of hypertensive disorders either Moderate
(eclampsia or gestational hypertension) between the two interventions (RR 0.95, quality
95% CI 0.80 to 1.12). (Sikorski, 1996; Binstock 1995; McDuffie, 1996; Villar,

2001; Munjanja 1996; Majoko, 2007).

However, in trials in high-income countries, the number of deaths was small Moderate
(0.6%), without showing differences between reduced perinatal visits and standard ~ quality
care (15/2536 versus 17/2572,RR 0.89 CI1 95% 0.45 to 1.79).
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Although a non-significant decrease in admissions to intensive care units in the Low
reduced visits group (6 RCTs, RR 0.89, 95% 0.79 to 1.02) was observed, this quality
effect disappeared when analysing data studies in high-income countries (6 RCTs,

RR 1.06,CI95% 0.80 to 1.41).

No differences were observed in the number of small newborns for gestational Moderate
age (RR 0.99, 95% 0.91 to 1.09) (McDuffie, 1996; Munjanja, 1996, Sikorski, quality
1996; Villar, 2001). (RR 0.99, 95% 091 to 1.09) (McDuffie, 1996; Munjanja,

1996, Sikorski, 1996; Villar, 2001).

Summary of evidence

No significant differences were observed in relation to maternal mortality (Villar,
2001; Munjanja, 1996; Majoko, 2007) or in relation to hypertensive disorders
Moderate | (eclampsia or gestational hypertension) (Sikorski, 1996; Binstock, 1995; McDuffie,

quality | 1996; Villar, 2001; Munjanja, 1996; Majoko, 2007) among perinatal care programs
with reduced visits (4-9 visits) versus standard perinatal care (13-14 visits).

An increase was observed in the limit of statistical significance in perinatal mortality
in the reduced visits group compared with standard perinatal care (Majoko,
Low 2007; McDuffie, 1996; Munjanja 1996; Sikorski, 1996; Villar, 2001). However,
moderate | no significant differences were observed in the number of preterm newborns
quality | (Binstock, 1995; Majoko, 2007; McDuffie, 1996; Munjanja, 1996, Sikorski, 1996;
Villar, 2001, Walker, 1997) or in the number of newborns small for gestational age
(McDuffie, 1996; Munjanja, 1996, Sikorski, 1996; Villar, 2001).

From evidence to recommendation
The aspects that have determined the strength and direction of this recommendation were:
1. Moderate / low quality of evidence.

2. The balance between benefits and risks. There is uncertainty about the balance of
benefits and risks of the intervention. The mean difference in the number of visits
between the two groups in the studies was approximately two. In the context of
routine perinatal care in developed countries (10-14 visits), a difference of two visits
are unlikely to show a measurable impact on pregnancy outcomes (NICE, 2008).

3. Costs and use of resources: in the SR by Dowswell (2010) two studies assessed the costs
of the intervention (Villar, 2001; Sikorski, 2001). The RCT by Sikorski (2001), carried
out in England, observed a reduction in the cost to the NHS with perinatal care programs
with reduced visits versus standard perinatal care (251 £ (about 310 euros) compared to
225 £ (about 278 euros, respectively). Although there was an increase in costs related to
the duration of stay of the newborns in the intensive care unit (181 £ (about 223 euros)
compared to 126 £ (about 155 euros), respectively). The RCT by Villar 2001 included
an economic analysis on two of the four participating countries (Cuba and Thailand).
The results showed that the costs per pregnancy for women and providers were lower in
the reduced visits model than in the standard perinatal care one.

4. Values and preferences of pregnant women: the SR by Dowswell (2010) found that
women in countries of low and high income were less satisfied with the reduced visits
model; some of them realised that the time between visits was too long (Dowswell, 2010).
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The direction of the recommendation has therefore been established on the basis that there
were no statistically significant differences observed between perinatal care programs with
reduced visits (4 to 9 visits) versus standard perinatal care (13 to 14 visits) for results related to
women or neonates. Despite the increased risk associated with perinatal mortality, the results were
not statistically significant. Moreover, the evidence identified comes from indirect identified as
the SR by Dowswell (2010) includes studies in high and low-income countries. Women were less
satisfied with the reduced scheme visits and the costs of the reduced visits program were lower,
but there was an increase in costs in relation to the duration of hospital stay of newborns, which
determined the strength of the recommendation. In the section on diagnostic and therapeutic
strategies, the contents of each proposal are presented.

Recommendation

Weak

We suggest a monitoring program of between 6 and 9 visits for women at low risk
of complications during pregnancy or childbirth.

Contents of the medical history

An RCT comparing three modes of medical records for data collection during the first perinatal
visit of 2,424 British women (Lilford 1992) has been identified. The study evaluated the number
and clinical significance of a series of actions derived from the recording of information in a
history described as unstructured, structured, or a computerised third history.

The results of this RCT showed that the two modalities of structured medical Moderate
history contributed to better gathering of information and derived in a better quality
performance to address the risk factors identified in the medical record, when

compared to an unstructured modality (actions arising from the information in the

history in unstructured modalities: 1,063 versus those structured: 2.268, p <0.05).

The clinical relevance of the actions that were derived from the information in

the medical records was less in the unstructured modality than in the structured
form. The authors of the RCT claimed that the computerised medical history does
not provide more benefit than a simple structured one, since it only contributed to
the implementation of the most relevant actions in one (symptoms, 191 against
179 actions, P=0.05) of the seven data categories evaluated (medical and surgical,
obstetric, personal, actions related to maternal age, cervical cancer screening and
dental hygiene).Ultimately, the authors concluded that the use of a structured
medical history contributes to a better response to the risk factors identified during
the anamnesis.

Following are the basics that a medical history should include. These have been Other
taken from various sources where the relevance of these aspects for the evolution  clinical

of the health of pregnant women and the pregnancy is emphasised (ACOG, 2006; Pr?Cti‘}e
CSGC, 2007; NICE, 2008, ACOG, 2010; ICSI, 2010). guidelines
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Personal details
° Age.

¢ Place of origin.

Marital status.

Language.

Address and phone (or other contact details).

Psychosocial history

Perinatal evaluation of this aspect facilitates identification to health professionals of the
main psychosocial risk factors (Austin, 2008), which significantly affect the health of pregnant
women and the outcome of the pregnancy (ACOG, 2006). Since some of these factors may change
during pregnancy, it is preferable to repeat this evaluation each trimester (ACOG, 2006).

e Socioeconomic status.
® Academic background.
e Existence of difficulties or barriers in communication.

® Domestic work and family responsibilities (caring for children, elderly or dependent
people).

® Work activity (type of employment and possible risks (work fatigue, poor posture, shift
work, exposure to toxics, harassment)). Although the work activity itself poses no risk
for pregnancy, some aspects related to the job and its characteristics have been associated
with poorer pregnancy outcomes (ICSI, 2010): working more than 36 hours per week or
10 hours a day, lifting heavy objects, excessive noise, work standing more than four hours
per shift, work stress, cold working environment, exposure to chemicals (anaesthetics,
solvents or pesticides).

® Working on double-shift.
¢ Cohabitation and stability of residence.
* Women with a partner: contact details, age, work activity, responsibility for housework.

¢ Existence of personal or family problems:
o Unwanted pregnancy and / or desire to interrupt pregnancy;

o Evaluation of family support and possible existence of problems or conflicts with
relatives;

o Possible existence of violence following the protocols available. All women should
be asked on possible genre violence at different times of the pregnancy (first perinatal
visit, and postpartum quarterly visit) (NICE, 2008; ACOG, 2012).

® Acceptance of pregnancy and experience of the situation.

e Assessment of emotional factors, stress, and mental disorders. In disorders such as
depression, prevalence during the first trimester of pregnancy may be as high as 19%,
therefore the perinatal visit is an opportunity to identify women with an increased risk
(Gavin, 2005; ACOG, 2010).

e Consumption of alcohol, tobacco or other addictive substances.
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Family history

Collection of information relating to any diseases that can be transmitted or have an impact on the
offspring (diabetes, birth defects, hereditary diseases, Down syndrome, twin, etc.).

Personal history

e Habits and lifestyle (diet, exercise, rest, and sleep).

Previous illnesses.

Infectious diseases.

Vaccinations.

Endocrine and metabolic disorders.

Thromboembolic disease.

Transfusions.

Surgical interventions.

Autoimmune disorders.

Antiphospholipid syndrome.

Hypertension.

Kidney disease.

Mental health disorders.

Drug allergies.

Drug abuse.

Gynaeco-obstetric background

60

® Type of menstrual cycle.

Contraceptive methods used previously.

Genital mutilation.

Previous sterility of partner.

Pregnancies and births:

(0]

(¢}

Evolution of pregnancies

Previous abortions.

Features of delivery.

Satisfaction with the birth experience.

State and weight of newborns.

Current health status and parenting difficulties.

Experience with breastfeeding and duration
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Current pregnancy

e Date of last menstruation.

¢ (Calculation of gestational age and possible birth date.

® Planned pregnancy.

¢ Evolution of pregnancy:

o Common problems.

o Complications.

Exposure to toxic substances, drugs or radiation.

Summary of evidence

Moderate
quality

Using a structured medical history at the first perinatal visit improves the collection
of information and allows a better response to the risk factors identified during
the anamnesis (Lilford 1992).

From evidence to recommendation

The Working Group made the following recommendations given the clear benefit of collecting
information in a structured medical history, which in any event will exceed an unlikely injury to
the mother, at minimal cost, and without identifying any type of reluctance or variability among

women.
Recommendations
We recommend that at the first prenatal visit an anamnesis be made by recording
Strong | the information in a structured medical history in order to assess the overall status

of women and to identify possible risk factors.

The medical history should be updated during every follow-up pregnancy visit.

All information should be registered and shared in a computerised medical
record to facilitate the integration of all levels of health care (primary and hospital).

Utility routine screening of Body Mass Index (BMI), weight monitoring, measurement of
blood pressure, breast examination, and pelvic examination during pregnancy. Utility
of universal screening for hypertensive disorders and cervical cancer.

Weight and body mass index (BMI)

There are no quality studies evaluating potential foetal outcomes arising from Low
weight control, therefore, a number of observational studies that demonstrate the quality
importance of the weight of the mother and its change during pregnancy to foetus

results have been assessed. Some of these studies have been evaluated in other

clinical practice guidelines (P. Brocklehurst et al., 2008) to assess the usefulness

of measuring the weight and BMI at perinatal visits.
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A retrospective study carried out on 1,092 women showed that the only
measures that had an association with the newborn’s weight, having considered
confounders such as parity, age, and smoking, were the weekly weight gain
and the mean maternal size at each visit (Rode, 2007). The study showed that
low maternal weight (<51 kg) was the best indicator to detect a small infant for
gestational age. Similarly, a low weekly weight gain of the pregnant woman (<200
g) was also an indicator of a small infant for gestational age. These indicators had
limited positive predictive value (20% and 13% respectively).

Weight gain during pregnancy varies between 7 and 18 kg in women with
an uncomplicated pregnancy and giving birth to babies between 3 and 4 kg (P.
Brocklehurst et al., 2008). A prospective study performed on nearly 7,500 women
in their first pregnancy compared the outcomes of women who gave birth at term
with those who had a pre-term delivery without showing any differences in weight
gain during the first trimester between the two groups (Siega-Riz, 1996). The
study showed that a BMI <19.8 kg / m2 before pregnancy and inadequate weight
gain during the third trimester (<300 g and <350 g) increased the risk of preterm
delivery (OR 1.98 for BMI, 95 1.33 to 2.98%, poor weight gain OR 1.91,95% CI
1.40 to 2.61).

A prospective study carried out on 41,500 women attending their first perinatal
visit between weeks 11 and 13 showed that BMI was the aspect which, combined
with other characteristics of the mother, further contributed to an increased risk of
abortion (OR 1.03,95% 1.01 to 1.05), perinatal death (OR 1.05, CI 95% 1.03 to
1.08), preeclampsia or gestational hypertension (OR 1.07,95% CI 1.06 to 1.08),
gestational diabetes (OR 1.11, CI 95% 1.10 to 1.12), giving birth to a little baby
(OR 0.97,CI95% 0.96 to 0,98) or a large baby for its gestational age (OR 1.08, CI
95% 1.07 to 1.09), or giving birth by both elective (OR 1.05,95% CI 1.04 to 1.06 )
and emergency caesarean section (OR 1.06, CI1 95% 1.06 to 1.07). Complications
increased exponentially with an increasing BMI of the mothers (Syngelaki et al.,
2011).

A study analysed the data of 5,377 pregnant women from a database of a
population-based cohort to relate BMI before pregnancy to weight gain during
pregnancy and a series of maternal events and the newborn (Crane, 2009). The
study showed that women who had a weight gain during pregnancy within the
recommended parameters had fewer complications than women who had excessive
weight gain (OR 1.53,95% CI 1.17 to 1.99). In women with a normal BMI or
overweight before pregnancy, excessive weight gain during pregnancy increased
the risk of gestational hypertension (normal BMI OR 1.27, 95% 1.08 to 1.49,
overweight OR 1.31,95% 1.10 to 1.55) and giving birth to a baby> 4 kg (normal
BMI OR 1.21,95% CI 1.10 to 1.34; overweight OR 1.30, CI1 95 % 1.15 to 1.47).
In women with obesity, excessive weight gain during pregnancy increased the
risk of giving birth to a baby>4 kg (OR 1.20, CI1 95% 1.07 to 1.34) and metabolic
abnormalities in the newborn (OR 1.31, CI1 95% 1.00 to 1.70).

The study noted that weight gain between 6.7 and 11.2 kg in women with
overweight and less than 6.7 kg in women with obesity is associated with a
reduced risk of complications.
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Screening for preeclampsia

The measurement of blood pressure is recommended in various clinical practice Low
guidelines as a strategy for screening for preeclampsia at the first perinatal visit quality
and then in the rest of visits as a way to control the appearance of hypertensive
problems occurring during the pregnancy (USPTF, 1996, Brocklehurst P. et al,

2006).

The U.S. Preventive Task Force recommendations remain in effect since 1996,
and the clinical practice guideline from NICE (2008) based its recommendations
on the results of three observational studies (Reiss, 1987; Odegard, 2000; Stamilio,
2000) and one RCT (Sibai, 1995) in which different risk factors for preeclampsia
were evaluated. The studies evaluated in the NICE document are the most relevant
in this regard and other studies have not been considered for this clinical practice
guideline. There are no studies comparing the results of performing or not a
screening for preeclampsia, so this section is based on the results of studies that
establish a relationship between blood pressure levels in early pregnancy and
preeclampsia.

An American study of cases and controls compared the medical records of
30 pregnant women with preeclampsia with 30 normotensive controls (Reiss,
1987). Similarly, in a nested Norwegian case-control study, possible risk factors
for preeclampsia in 323 women who were matched with 650 healthy controls
(Odegard, 2000) were evaluated. In a retrospective cohort study, cases of women
with preeclampsia were compared with a series of controls in terms of their clinical
features and the results of biochemical markers. This comparison served to validate
a clinical prediction in which a predictive value for each woman depending on the
presence or absence of predictive factors (Stamilio, 2000) was assigned. Finally,
in the course of an RCT on the benefit of low-dose aspirin in pregnant women
with preeclampsia, the characteristics that could predict the occurrence of this
hypertension problem were sought to be identified (Sibai, 1995).

The results of the Norwegian case-control study showed that a systolic blood
pressure =130 mmHg compared to <110 mmHg values at a prenatal visit before 18
weeks of gestation was associated with the risk of preeclampsia in late pregnancy
(OR 3.6,95% CI 2.0 to 6.6). A similar relationship was observed, although not
statistically significant in the diastolic pressure values =80 mmHg compared to
<60 mmHg (OR 1.8, 95% CI 0.7 to 4.6) (Odegard, 2000). The only factors that
had a predictive value in the validation study of a clinical prediction guide (with
a sensitivity of 74% and a specificity of 46%) were the facts of not having given
birth before, history of preeclampsia, a low concentration of estriol or high blood
pressure in the prenatal controls (RR for the latter factor 3.5,95% CI 1.7 to 7.2)
(Stamilio, 2000).

Moreover, the American case-control study showed that both systolic and
diastolic blood pressure were significantly higher in women with preeclampsia
in the first trimester than their controls. This difference persisted throughout
pregnancy and was repeated 6 weeks after childbirth (Reiss, 1987). The levels of
systolic and diastolic blood pressure at the first prenatal visit of the participants
treated with aspirin were also associated to an increased risk of preeclampsia
(Sibai, 1995).
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The clinical practice guideline from NICE (2008) also highlights the usefulness
of a test protein in urine from the results of an American retrospective study. In
this study, the foetal outcomes of 53 women who underwent testing for proteinuria
were evaluated. The aim was to determine the relevance of detecting certain
values during pregnancy, which in other situations could be considered as an
asymptomatic proteinuria (Stettler, 1992).

The results showed that the determination of the presence of protein in urine
was related to the development of preeclampsia. 58% of women who presented
proteinuria and renal failure developed preeclampsia, while all women with
proteinuria and chronic hypertension, developed preeclampsia.

This same guide stated that there is no method to determine the risk of preeclampsia
with sufficient diagnostic performance (Brocklehurst P. et al, 2008.), though
it does emphasize a number of risk factors to be taken into account during the
perinatal visit:

* Women =40 years old.

* Nulliparity.

¢ Interval between two pregnancies longer than 10 years.
¢ Family history of preeclampsia.

e >30 BMI kg / m2.

e History of vascular or kidney disease.

® Multiple pregnancy.

The guide recommends more frequent monitoring of blood pressure in women
who have been identified with any of these risk factors, and warns that the
determination of hypertension or proteinuria in any perinatal visit should alert the
healthcare professional.

It also describes a number of preeclampsia symptoms, which should warn
the pregnant woman in case she notices them and immediately contact a health
professional:

¢ Severe headache

® Vision problems (blurred vision or flashes behind his eyes).
e Sharp pain under the ribs.

® Vomiting.

¢ Sudden swelling of the face, hands, or feet.

Breast examination

A Cochrane SR (Lee, 2008) and the clinical practice guideline on pregnancy care
carried out by NICE (P. Brocklehurst et al., 2008) assess the need for a breast
examination during the physical examination. This procedure has been proposed
as a possible strategy to anticipate problems during breastfeeding by determination
of flat or inverted nipples.

On the other hand, self-examination or clinical breast examination has shown no
benefit as screening method for early diagnosis of breast cancer. A Cochrane SR
(Kosters, 2003) included two large clinical trials involving 388,535 women who

Low
quality

Other
clinical
practice
guidelines

Low
quality

Moderate
quality
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performed self-examination, or were assigned to a control group in which no
action was performed. An update of this systematic review identified a clinical
trial evaluating the clinical examination combined with breast self-examination,
but the study was stopped due to poor compliance with the follow-up procedure.

Breast self-examination did not contribute to decrease mortality from breast
cancer when compared to not taking the exam (2 ACA, 587 deaths in total, RR
1.05, 95% 0.90 to 1.24). By contrast, self-examination was effective in double
the women who underwent biopsy as they were identified a benign lesion (3406)
compared to the women who did not perform any action (1.856) (RR 1.88, CI
95% 1.77,1.99).

Gynaecological examination

The clinical practice guideline from NICE (2008) (P. Brocklehurst et al., 2008)
presents the results of an RCT in which the rate of premature rupture of membranes
was compared among 174 women who had not undergone any exploration
and 175 women who underwent digital exploration routinely (Lenihan, 1984).
Women who underwent a gynaecological examination accounted for three times
more cases of membrane premature rupture than those who had not undergone
this control (p = 0.0001 6% versus 18%). Additionally, a further RCT has been
identified (Jenniges, 1990) which compared the outcomes of 56 women in whom
a weekly scan was performed after 37 weeks of gestation with 45 women who
had not carried it out; it also showed a higher percentage of membrane premature
rupture in women who underwent exploration (18% versus 13%), although the
difference was not statistically significant. A final RCT performed on 604 patients
which performed the same comparison as the RCT by Jenniges (1990) found no
significant difference in cases of premature rupture of membranes between the
groups compared (McDuffie, 1992).

The clinical practice guideline does not provide either a value to this method
for the detection of ovarian cysts by their low incidence during pregnancy (1 in
15,000 to 32,000 women), as these can be detected by ultrasound examination (P.
Brocklehurst et al., 2008).

Pelvimetry

A Cochrane SR (Pattinson, 1997) reported the results of four RCTs in about 900
women, which showed that the X-ray pelvimetry increases the risk of caesarean
section (OR 2.17,95% CI 1.63 to 2.88) without providing any additional benefit
to the mother, foetus, or newborn.

Membrane separation

Membrane separation during the gynaecological examination aims to initiate
labour by increasing local production of prostaglandins, thus trying to avoid
formal induction of labour with other methods such as oxytocin, prostaglandins,
or amniotomy.

A Cochrane systematic review (Boulvain, 2005) included 22 RCTs (with 2,797
women) evaluating the separation of membranes for the induction of labour in the
third trimester. Studies performed this procedure only in women at term.
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The Cochrane SR showed that the separation of the membranes performed on
women with term pregnancies was associated with a reduction in the duration of
the pregnancy and the frequency of pregnancies which continued beyond 41 weeks
(6 RCTs, 937 women, RR 0.59, CI1 95% 0.46 to 0.74) and 42 weeks (6 RCTs, 722
women, RR 0.28,95% CI 0.15 to 0.50). On the other hand, a considerable number
of women felt discomfort during vaginal examination (2 RCTs, 320 women, RR
2.83,95% 2.03 to 3.96) and other adverse events as mild bleeding (3 RCTs, 391
women, RR 1.75, 95% 1.08 to 2.83) or irregular contractions. The authors of the
SR concluded that, although the separation of the membranes has been proved to
promote labour, it cannot be justified as a routine procedure in women with an
uncomplicated pregnancy before term (between weeks 37 to 40).

The National Strategy for Sexual and Reproductive Health (ENSSR, 2011),
in the section dealing with the procedures for visits and monitoring of pregnancy,
explicitly dissuades routine pelvic examination for all women, as well as
performing the Hamilton manoeuvre in healthy women with no indication of
pregnancy completion.

Screening for cervical cancer

Several reviews of the literature (Hunter et al, 2008; Mclntyre-Seltman et al, Low
2008.; Yang, 2012) emphasize that cervical cancer is one of the most neoplasms —quality
diagnosed during pregnancy with an incidence in the USA estimated at 1.2 cases

per 10,000 pregnancies (Yang, 2012), which means that up to 3% of new cases

of cervical cancer are diagnosed in pregnant women. This fact can be attributed

to the fact that this cancer screening is included in the tests included in perinatal

visits (McIntyre-Seltman et al., 2008).

These data and the opportunity to make contact with women with an increased
risk of infection by the human papilloma virus at the perinatal visit has led some
authors to recommend that a Pap smear is performed to all women during the first
perinatal visit (Hunter et al., 2008). However, no RCTs or controlled studies that
have evaluated the usefulness of screening for cervical cancer in pregnant women
have been identified. Nevertheless, four observational studies that have evaluated
the results derived for screening for cervical cancer during pregnancy have been
identified (Abe, 2004; Morimura, 2002; Sarkar, 2006; Nygard, 2007).

In a large Japanese cohort study the results of 28,616 women (half of them
younger than 30) who had undergone a cervical cytology at the first perinatal
visit with those of 108 289 participants were compared in a population screening
program (Abe, 2004). The results showed a higher percentage of women with
a cytology result requiring more intensive monitoring in pregnant women than
among the participants i n the screening program (1.12% versus. 0.84%, P
<0.001). Younger women showed more often results that required more intensive
control. The authors concluded that implementing a cervical cancer screening at
the perinatal visits is a good opportunity to identify women with this neoplasm,
a fact that may lead to reduce the morbidity associated with this disease. A
previous similar study carried out in 1,593 pregnant women who had undergone a
cytology compared these results with those of 214.375 participants in a Japanese
population-screening program (Morimura, 2002).
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The cytology showed abnormal results in 1.63% of women that led to the
diagnosis of cervical cancer in 0.82% of women. The incidence of abnormal
cytology results was significantly higher than the one of participants in the
screening program (1.63% versus. 0.9%, p <0.001), but there were no differences
in those cases diagnosed with cancer (0.82% versus 0.46%).

A final retrospective study evaluated the results of 100 Irish women who
had undergone screening for cervical cancer during one of their perinatal visits
(Sarkar, 2006). The cytology results were abnormal in only 6% of women, being
similar results to those of other non-pregnant women, which made the authors of
the study conclude that the perinatal cervical cancer screening is an opportunity to
identify those women at higher risk.

Notably,36% of citologies showed a result that the authors defined as unsatisfactory

Furthermore, in a Norwegian population cohort the extent to which the
performance of a cervical cytology during pregnancy had an impact on the
coverage of a population-screening program for cervical cancer was assessed
(Nygéard, 2007). The study showed that the cytology was performed in 69% of
pregnant women during the follow-up year from the beginning of their pregnancy.
During the monitoring period, the possibility of performing a citology in a pregnant
woman quadrupled that of non-pregnant women (OR: 4.3,95% CI1 4.2 to 4.4).

The results also indicated that it was much more common to carry out a cytology
on a pregnant woman as a response to the letter of invitation to participate in a
screening program, than on women who were not pregnant (63.2% versus 28 7 %,
OR:2.1,95% CI11.9t024).

Nevertheless, these studies do not take into account the impact a false positive
result can have on women, or the determination a cytology with abnormal results
can have on the morbidity and mortality of cervical cancer.

In the absence of RCTs on the usefulness of performing screening for cervical
cancer in pregnant women, the modest results of observational studies (Morimura,
2002), the impact of false positive results and the fact that the quality of the sample
cells in a cytology taken during pregnancy may become unreliable, the European
recommendations for screening and diagnosis of cervical cancer discourage
screening during this period (Arbyn, 2008). This clinical practice guideline
recommends the delay of a cytology in pregnant women with a previous negative
result up to 6 or 8 weeks after childbirth, except in those cases in which the results
of the last cytology are 5 years old or there is a doubt about the participation
of women in a screening program. The cytology should be performed only in
the case of a woman with an abnormal result who gets pregnant in the interval
between two control sessions (Arbyn, 2008).
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Summary of evidence

Low
quality

Apathological body mass index of women prior to pregnancy and little or excessive
weight gain during pregnancy are associated with several complications like pre-
term childbirth (Siega-Riz, 1996,) perinatal death, abortion, gestational diabetes,
giving birth by caesarean section (Syngelaki, 2011), gestational hypertension,
or giving birth to a small or large infant for its gestational age (Syngelaki, 2011;
Crane, 2009).

Low
quality

High values of systolic and diastolic blood pressure have been associated with an
increased risk of occurrence of preeclampsia in pregnancy (Reiss, 1987; Sibai,
1995; Odegard, 2000). Similarly, high blood pressure values in perinatal controls
have shown an adequate predictive value of risk of preeclampsia (Stamilio, 2000).

Low
quality

Identification of proteinuria in the pregnant woman is associated with the
development of preeclampsia (Stettler, 1992).

Moderate
quality

There are no adequate studies to conclude that breast examination brings any
benefit to promote breastfeeding, or as a method of screening for breast cancer
(Kosters, 2003, Lee, 2008; NICE, 2008).

Low
quality

Pelvic examination has proved to increase the risk of premature rupture of
membranes and not to provide any additional benefit (Lenihan, 1984; Jenniges,
1990). The procedure has also shown to have no value in the detection of ovarian
pathology (P. Brocklehurst et al., 2008).

Low
quality

Pelvimetry X-rays increases the risk of caesarean section (OR 2.17, 95% CI
1.63 to 2.88) without providing any additional benefit to the mother, foetus, or
newborn (Pattinson, 1997).

Moderate
quality

The separation of the membranes showed to foster labour, but has no justification
as a routine procedure in women with an uncomplicated pregnancy before term
(between weeks 37 to 40) (Boulvain, 2005).

Low
quality

Although it has been suggested that performing a cervical cytology at perinatal
visits is an opportunity to identify women with an abnormal result (Hunter et
al., 2008), there are no clinical trials on the usefulness of screening for cervical
cancer among pregnant women. Likewise, observational studies have shown that
the number of women who were diagnosed with cervical cancer derived from
results of a cytology during pregnancy was low and very similar to that of women
who were diagnosed with cancer after participating in a screening program
(Morimura, 2002).

Other
clinical
practice
guidelines

The recommendations at European level discourage conducting a cytology
during pregnancy in women in whom the result of the last cytology is known, and
suggest that the procedure should be delayed from 6 or 8 weeks after childbirth.
Cytology in pregnancy should only be performed in women who have had one
within more than 5 years, or in those cases where there is doubt about regular
participation in a screening program (Arbyn, 2008).
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From evidence to recommendation

The aspects, which have been measured to determine the direction and strength of the
recommendations, were:

1.

The low quality of evidence: The studies assessed in this section have been mostly
observational, retrospective in some cases, and in no case has it been able to assess the
possibility of increasing the quality of the evidence.

Balance between benefits and risks: The procedures assessed have shown an impact
on the health of the pregnant woman. While weight changes by excess or defect
during pregnancy and alterations in blood pressure are associated with major obstetric
complications, breast and pelvic examination, pelvimetry, pelvic examination for
membrane separation before term, as well as screening for cervical cancer have
shown no benefit, and in the case of the second procedure, it may be associated with
unwanted effects.

No studies examining the costs and use of resources or preferences of pregnant women
on this question were identified.

The procedures in this section are evaluated depending on the impact of these interventions
on the health of the pregnant woman and the value they have within prenatal care. While the
initial measurement of height and weight of women, and controlling blood pressure have shown
a clear impact on the health of pregnant women, the other procedures do not provide any value to
prenatal screening. These arguments determined the direction of the recommendations. Moreover,
the benefits of weight and height measuring of women at the first prenatal visit, and controlling
blood pressure have a clear impact to avoid complications during pregnancy. The quality of
evidence determined the strength of the recommendations.

Recommendations

It is recommended to calculate the BMI at the first prenatal visit, to identify those

Strong . . . o .
women who require weight gain monitoring during pregnancy.

Stron Blood pressure should be measured at each prenatal visit to detect the risk of

g preeclampsia.

Weak We suggest not carrying out a mammary exploration as a screening of breast cancer,
or to promote breastfeeding or identify potential difficulties in breastfeeding.
We suggest not developing a gynaecological exploration during prenatal visits in

Weak | order to predict the likelihood of a preterm delivery or detect any gynaecological
pathology.

Weak We suggest not developing a pelvimetry in order to assess the need for caesarean
section in women with a baby with cephalic presentation at term.
We suggest not performing vaginal examinations or Hamilton’s manoeuvre as a

Weak | routine procedure in women with an uncomplicated pregnancy before term and
who have no indication of completion of pregnancy.

Weak We suggest not performing a cervical smear at the first prenatal visit to assess the
risk of cervical cancer.

Weak We suggest the determination of proteinuria at each prenatal visit to detect the

risk of preeclampsia.
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The smear should be delayed up to 6 or 8 weeks after childbirth in women with a
W, history of negative smears and who should undergo a new screening test, except
in cases where there is doubt about the monitoring of screening by woman or
when more than 5 years have passed since the last smear.

i Individualised assessment of weight during pregnancy should be performed
avoiding routine weights in all prenatal visits.

Useful biochemical parameters during pregnancy

Determination of urea

No studies assessing the usefulness of determining blood urea levels in pregnant women with
an uncomplicated pregnancy were identified. Only one study was identified in which the level
of blood urea was measured as a predictor of pregnancy outcome in women with hypertension
during pregnancy (Redman, 1973).

Study investigators determined the levels of urea in the blood of participants in an RCT
on antihypertensives during pregnancy, in pregnant women up to 32 weeks of gestation with
hypertension (two consecutive measurements with values = 140/90 m Hg).

Other observational studies with design limitations, and which have been conducted among
African population with significant differences from women of our environment have been
identified. In one of them, the urea levels in blood were determined in a series of 109 Caucasian
pregnant women and 117 African pregnant women residents in an urban area of Nigeria (Nduka,
1987). Both groups showed an increase in urea levels during pregnancy, which in the case of the
Caucasian women was manifested from the 13th week of gestation and increased until the third
trimester, a fact that the authors could attribute to a greater intake of foods rich in proteins. The
study did not assess whether there was any relationship between this increase and the maternal
or foetal outcomes. Another case-control study compared the levels of urea, creatinine, and
uric acid of 34 Nigerian women with hypertension during pregnancy with 34 pregnant women
without hypertension. In this study, urea levels showed no association with the risk of developing
preeclampsia (Egwuatu, 1986). A recent similar study showed comparable results. Outcomes
related to blood urea and uric acid of 27 pregnant women were compared to 17 Nigerian women
who were not pregnant. The authors only discussed the role of the elevation of uric acid levels and
its relation to proteinuria (Ahaneku, 2009).

The study by Redman (1973) collected 120 samples of women in weeks 28, Very low
32 and 36 of gestation with a mean blood urea level of 15 mg / 100 ml and a quality
maximum level of 45 mg / 100 mL. Although it did not provide values , which

allow calculating incidence, the study authors stated that the weight of the newborn

was lower in those mothers with higher urea levels. This was especially noticeable

after 32 weeks of gestation in which urea levels above 20 mg / 100 mL increased

the risk of giving birth to newborns with lower weight. At 36 weeks of gestation,

this relationship was observed with blood urea values higher than25mg / 100 mL.
Similarly, the study authors reported an increased risk of perinatal death above

15 mg / 100 mL after 28 weeks of gestation or 20 mg / 100 mL after 32 weeks (p

<0.0001 ), although once again the authors did not provide more information on

this matter.

Summary of evidence
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There are no studies, which have evaluated the usefulness of determining the
levels of blood urea in pregnant women without risk of complications during
pregnancy.

Very low
quality

From evidence to recommendation

The very low quality of the evidence and the fact that the studies conducted in women with
hypertension during pregnancy provide limited relevant data and present data, which do not apply
to our environment, determined both the strength and the direction of the recommendation.

Recommendation

Weak | We suggest not determining the level of blood urea routinely in pregnant women.

Determination of creatinine

A retrospective study that evaluated whether the level of serum creatinine in the first 20 weeks
of pregnancy could be a predictor marker of the development of preeclampsia during the second
half of pregnancy (Wolak, 2011) has been identified. The study reviewed the medical records
of all women who had given birth within a period of 7 years, excluding those cases that had not
determined the level of creatinine, it was a multiple pregnancy, or had a diagnosis of hypertension
or gestational diabetes. Plasma creatinine levels were obtained during the first 20 weeks of
pregnancy of 8,890 women (9,341 births) from laboratory data and their possible relationship
with the incidence of preeclampsia was evaluated.

Two other studies with similar objectives but with limited applicability of their results as they
are studies exposed to considerable bias include a small sample and a population that may have
features with large differences with respect to our environment (Salako et al. 2003). In a study
carried out on 59 Nigerian women in their first singleton pregnancy without risk of complications,
whether a measurement before the first 20 weeks of pregnancy of total serum protein, creatinine
and uric acid could be a hypertensive predictor of other problems during pregnancy (Salako,
2003) was assessed. In a longitudinal study, the same markers were applied to 256 Sri Lankan
pregnant women after 28 weeks of gestation and the determination of these levels was repeated
every week until week 36 and thereafter at the time of delivery (Weerasekera, 2003).

The study by Wolak (2011) showed thathigh levels of creatinine in the first 20 weeks ~ Very low
of pregnancy are associated with an increased risk of developing preeclampsia. quality
When compared with women without hypertensive disorders during pregnancy,

the study showed that women with mild preeclampsia had significantly higher

mean levels of creatinine in the first 20 weeks of pregnancy (creatinine level in

women without preeclampsia (n = 8,890): 51 mmol / L + 13 versus creatinine

levels in women with mild preeclampsia (n = 345): 53 mmol /L + 11, P =0.026).

Women with severe preeclampsia (creatinine levels (n = 106): 54 mmol / L + 15,

P =0.043) or who developed a hypertensive disorder (creatinine levels (n = 451):

53 mmol / L + 13, P = 0.003) also showed higher levels than women without
hypertension disorders. A ROC curve analysis confirmed a significant association

between the level of serum creatinine in the first 20 weeks of pregnancy and the
development of moderate preeclampsia (area under the curve 0.54,95% CI 0.51

to 0.57; p=0.02) or severe (area under the curve 0.56,95% 0.50 t0 0.62,p =0,03)
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Furthermore, the Salako (2003) study results showed no relationship between
the average levels of creatinine (n = 59, 93.7 mmol / L + 11) and the risk of
hypertensive disorders during pregnancy. The study by Weerasekera (2003) also
showed a difference between women with preeclampsia and hypertensive women
without problems (59 women with preeclampsia compared to 197 women without
hypertension, 0.74 mg / dL versus 0.69 + 0.05 mg / dL + 0.07).

Summary of evidence

Although the results are not consistent across studies, a study with a large sample
has shown that the level of serum creatinine in the first 20 weeks of pregnancy
may be a predictor of the development of moderate preeclampsia.

Very low
quality

From evidence to recommendation

Although the results of the study by Wolak (2011) in favour of the intervention were based on a
large sample study, this is a retrospective study of discrete outcomes. Moreover, the results are not
consistent with other studies (on the other hand, studies with design limitations and study samples
can provide results that are not applicable to our setting). This helped to determine the direction
of the recommendation. Moreover, the lack of quality of the studies that evaluate the procedure
and the lack of data to establish a better balance between the potential risks and costs resulted in
a weak recommendation.

Recommendation

We suggest not determining the level of creatinine in blood on the initial
Weak | biochemical assay to control the risk of hypertension during pregnancy in women
with no risk of complications during pregnancy.

Determination of uric acid

Given that hyperuricemia is a factor observed in many women with preeclampsia, numerous
studies have tried to relate the high levels of uric acid in women with hypertension during
pregnancy with adverse maternal and foetal outcomes.

A systematic review (Meads, 2008) prepared by the Health Technology Assessment in 2008
with the aim of identifying possible combinations of diagnostic tests and treatments that help
predict and prevent preeclampsia has been identified. One of the 27 diagnostic tests included
in this review was the determination of serum uric acid. To determine the predictive diagnostic
accuracy five prospective observational studies that evaluated 514 women without preeclampsia
were included. The mean age of the women ranged from 23.8 to 28 years and the gestational age
at which the test was carried out ranged between 20 and 24 weeks of gestation. The reference tests
used were the systolic or diastolic blood pressure and / or proteinuria levels (=100 to 300 mg / 1).

In addition, two SRs evaluating the role of uric acid in pregnant women who already had a
diagnosis of preeclampsia to predict health complications of the pregnant woman and foetus, with
conflicting results (Thangaratinam, 2006; Koopmans 2009) have been identified. Thangaratinam
(2006) conducted a search for studies (until 2004) which evaluated the performance of the blood
levels of uric acid in women with preeclampsia as a predictor of complications. These included
18 studies with 41 evaluations in different degrees of severity of preeclampsia, with 3,913
women. The results from the positive and negative (LR + and LR-) likelihood ratios of the test for
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eclampsia, severe hypertension, caesarean birth, infants small for gestational age, and neonatal
death were presented.

Subsequently Koopmans (2009) developed an SR with the same aim of correcting a number
of limitations of the SR by Thangaratinam (2006): using the likelihood ratio as the measure of
effect, and the fact of presenting the results to a single cut-off point, ruling out the possibility that
higher cut-off points could make the predictive value of uric acid higher. The authors of this SR
updated the search until 2007 and evaluated the same studies as in the previous SR, restricting the
analysis to maternal outcomes (eclampsia, severe hypertension, and caesarean section childbirth).
A bivariate analysis combined the sensitivity and specificity data of the eight included studies
(1,565 women) and developed a clinical decision analysis based on a decision tree with three
scenarios. For a woman with mild preeclampsia (blood pressure of 160/95 mmHg, proteinuria
700 mg / 24 h and normal laboratory values) at 37 weeks of gestation with a foetus in good
condition (growth at the 50th percentile, normal amniotic fluid and normal foetal movements),
the following situations were identified: i) expectant management with monitoring until delivery
(worst case scenario with the possibility of serious complications); ii) induction of labour
(possibility to reduce complications but with risk of caesarean section); and iii) determination
of uric acid to induce labour only if abnormal results are evident. From these epidemiological
data, a number of incidences of various complications were evaluated and an indicator to express
how much worse would it be to suffer a complication during pregnancy compared to having a
caesarean section delivery was defined.

Estimates regarding cumulative sensitivity and specificity from the determination Very low
of serum uric acid to predict the occurrence of preeclampsia in non-hypertensive quality
women were 36% (95% CI 22-53%) and 83% (95% CI 73 to 90%), respectively.

Table 3 shows the results of the SR by Thangaratinam (2006) for eclampsia, Low
severe hypertension, caesarean section, infants small for gestational age (PEO in quality
the table) and neonatal death outcomes.

The authors of this review concluded that although uric acid may have a role to
detect preeclampsia, it is not a good predictor of complications during pregnancy.

Although the results for some of the outcomes showed RV + suggesting,
for example, twice as likely that a value of uric acid =350 mmol/L predicted
a caesarean section delivery, the authors considered that a test had a clinically
acceptable predictive value of LR + greater than 2 and 5. Furthermore the
confidence intervals of some RV- cross the threshold of 1, indicating the possibility
of detecting the same number of complications in women with normal uric acid
values as in women with a 2350 mmol / L value.

Although Koopmans (2009) sought to overcome the possible limitations of Very low
the SR by Thangaratinam (2006), the complexity of the analysis and the many quality
assumptions made in the analysis of clinical decision greatly limit the applicability

of the results of the SR.

This SR included eight studies in which highly variable sensitivity (0.15 to 0.92)
and specificity (0.32t0 0.95) values were shown in the estimation of the complications
derived of preeclampsia. The authors simulated a scenario in which it is assumed
that suffering a complication during labour would produce an experience 10 times
worse than having a caesarean section delivery, and assumed a complications rate
between 2.9% and 6.3%, based on epidemiological data in the Netherlands. Given
the parameters of this assumption, the authors stated that the preferred strategy in
clinical practice would be to perform a routine determination of uric acid and acting
according to the results.
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Summary of evidence

Very low
quality

The identification of high levels of serum uric acid showed accumulated sensitivity
and specificity levels for the prediction of preeclampsia between 36% and 83%,
respectively.

Low
quality

The determination of uric acid has shown mixed results and seems to have a
very moderate value to predict pregnancy complications (eclampsia, severe
hypertension or caesarean delivery) and foetal health (newborns small for
gestational age or neonatal death) (Thangaratinam, 2006).

From evidence to recommendation

The aspects that have been measured to determine the direction and strength of recommendation

were:

1.

The quality of the studies that included normotensive pregnant women was considered
very low since it was from observational studies that although these had a comparison
group, in no case was there any justification found for increasing the level of quality.
In the group of women diagnosed with preeclampsia, the quality of evidence was
rated as low by serious limitations in the study design (most studies were retrospective
(56%), did not perform a consecutive enrolment (85%) and were not blinded (100%)),
and their heterogeneity (significant differences in the definition of preeclampsia
among the studies, the determination threshold of uric acid, or the frequency of tests).
Given that the studies were developed in women with preeclampsia, which is outside
the scope of this guide, the results have a very limited applicability.

Costs and use of resources: an economic analysis that considered several scenarios
with different combinations of diagnostic tests is included in the SR carried out by
Meads (2008). However, it concluded that the most cost-effective technique to reduce
the development of preeclampsia is probably the addition of an effective, feasible, and
safe procedure that is applied to all pregnant women without a prior diagnostic test to
assess the level of risk.

No studies examining the values and preferences of pregnant women in relation to this
question were identified.

The direction of the recommendation was made taking into account the low sensitivity shown
by the determination of serum uric acid as well as the mixed results it has shown in predicting
pregnancy complications. The low quality of the studies reviewed, and the uncertainty about its
effects on clinical outcomes determined that the recommendation be reformulated as good clinical

practice.

Recommendation

v

The level of serum uric acid should be determined in the blood test carried out in
the second trimester as a warning sign of preeclampsia in normotensive women.
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Utility of universal screening for infections

Screening for syphilis

Syphilis is a sexually transmitted infection caused by Treponema pallidum. According to data in
2009, 2,506 cases of syphilis were reported in Spain, representing an incidence of 5.56 cases per
100,000 inhabitants. The annual incidence of syphilis experienced a significant growth between
2005 and 2008, followed by a levelling off in the last year (National Epidemiological Surveillance
Network, 2009). Regarding congenital syphilis, in 2009 10 confirmed cases were reported,
representing an incidence of 2.03 cases per 100,000 live births (National Epidemiological
Surveillance Network, 2009).

An SR by the US Preventive Services Task Force (USPSTF) on screening for syphilis during
pregnancy (Nelson, 2004) and a later update (Wolff, 2009) was identified.

In addition, another systematic review on interventions to reduce stillbirth and preterm
birth (Barros, 2010) that assessed the utility of screening for syphilis was located, although it
is a review focused on the applicability of these interventions in developing countries and most
studies included participants with a high risk of syphilis, which do not correspond to the women
in our context.

The SR by USPSTF included two cohort studies (Coles, 1998; Cheng, 2007). The study by
Coles (1998) compared the reported cases of congenital syphilis in New York State during the
previous year to the implementation of a mandatory program of universal screening for syphilis
(n = 69) with those reported during the subsequent three years (n = 239).

The study by Cheng (2007) evaluated the impact of a universal screening program for
syphilis in 418 871 pregnant women at 61 hospitals in a region in China. In this study, 94% of the
participants were screened. 2019 cases of syphilis were diagnosed during the 3 years of study, the
majority of which (92%) received treatment.

After the implementation of the program of mandatory screening from the Coles Low
study (1998) a decrease of newborns with clinical manifestation of syphilis was quality
observed as well as an increase in the proportion of infants with positive serologies

but no symptoms (p = 0.002). The authors of the SR stated that these results were

due to improved early detection, which allowed early treatment before the disease
developed (Nelson, 2004).

The screening program from the study by Cheng (2007) allowed the diagnosis
of syphilis in 2019 pregnant women within the three years of the study during
which they were monitored until the end of their pregnancy in 79% of cases.
Among these women, 92 cases of congenital syphilis were observed. Compared
with a rate of 53.6 cases of congenital syphilis per 100,000 pregnant women, the
implantation managed to reduce the rate of congenital syphilis to 22 cases per
100,000 pregnant women. A case of congenital syphilis was observed in 4.6% of
pregnant women who had presented a positive serology outcome in the screening.

The SR by USPSTF discusses the unwanted effects resulted from the screening Low
for syphilis in pregnant women in terms of false positives or false negatives that —quality
may be obtained from serological tests, specifically from the rapid plasma reagin

(RPR) test and the VDRL (Venereal Disease Research Laboratory).

In this regard, a retrospective study analysed data from a database of about
300,000 women hospitalised in Vienna (Geusau, 2005). The incidence of syphilis
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in this study was 1.8% and a false positive occurred in 0.26% of all study participants.
However, the study results have limited validity because no disaggregated data for
pregnant were offered, and the context of the study would have little applicability
in primary care (Wolff, 2009). In another study, false positive results from the
serological tests performed on 8,892 pregnant women at four urban hospitals in
Bolivia (Tinajeros, 2006) were described. Of all samples collected, a false positive
result was reported in 0.91% of the participants. Given these results, the authors of
the SR by USPSTF consider that the unwanted effects resulted from the screening
for syphilis in pregnant women do not in any case exceed their benefit (Wolff, 2009).

Summary of evidence

Low Screening for syphilis in pregnant women has shown a reduction in the clinical
quality | manifestation of infection among newborns (Coles, 1998; Cheng, 2007).

Low False-positive results from serology with RPR and VDRL tests are approximately
quality | 1%. (Coles, 1998; Cheng, 2007).

From evidence to recommendation

The aspects that were considered in determining the strength and direction of the recommendations
were:

1. Quality of the evidence: all the results discussed come from observational studies,
some of them retrospective, thus it is considered that the quality of evidence is low.

2. Balance between benefits and risks: the unwanted effects (in terms of false positive
results from the serology) derived from the screening of syphilis in pregnant women
do not in any case exceed their benefit.

3. No studies examining the costs and use of resources or values and preferences of
pregnant women in relation to this question were identified.

Finally, a recommendation in favour, which considered the clinical benefit regarding the
reduction of the clinical manifestation of infection among newborns derived from this screening,
was formulated. The weak strength of the recommendation was determined by the quality of the
evidence that supports it.

Recommendations
We suggest a routine syphilis screening to all pregnant women at the first prenatal
Weak -
visit.
i Since syphilis-screening tests may produce false positive results, appropriate
diagnostic protocols should be used.

Screening for Chagas Disease

A publication that summarizes the recommendations derived from the Resolution WHA 63.20 of
the World Health Organisation (WHO) for the control and elimination of Chagas disease (Carlier
et al., 2011) was identified.

Furthermore, the results of three studies that provide data on the experience of implementing
a screening at a hospital in the province of Almeria (Muifioz-Vilches et al., 2012) and two in
Valencia (Barona-Vilar et al, 2011; Ramos-Rincon et al, 2012) are also discussed.
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These studies are longitudinal studies examining the outcomes of case series. It is considered
that the quality of the available evidence from these studies is low.

Carlier (2010) summarizes the main recommendations made by the WHO for the ‘Prevention
and Control of Congenital Transmission and Case Management of Congenital Transmission’
(Carlier et al., 2011).

Carlier (2010) summarizes the main recommendations made by the WHO for the Other
‘Prevention and Control of Congenital Transmission and Case Manageme nt of ~clinical

Congenital Transmission’ (Carlier et al., 2011). practice
guidelines
This Working Group determined that a screening for Chagas disease must

be performed during pregnancy to identify women with Trypanosoma cruzi and
therefore with risk of vertical transmission to their foetuses. The group recognized
that there is no method to determine which female carriers will transmit the
infection to their foetuses.

Based on these recommendations, in our context, a serological test should be
performed to women: i) residents born in a non-endemic country or who have
previously lived in endemic countries or whose mothers were born in an endemic
country, and ii) residents in a non-endemic country who have received on any
occasion a blood transfusion in an endemic country.

The recommended test for screening is the indirect immunofluorescence (IIF)
test or the enzyme-linked immunosorbent assay (ELISA) (Otani et al, 2009;
Remesar et al., 2009). Both tests are available at a low cost, with the drawback
that the results are not immediate. The use of a rapid immunochromatographic
test was also proposed for the first perinatal visit to perform a serological test for
Chagas disease (Muiioz et al., 2009).

Today Catalonia (Chagas) and Valencia (Servici de Salut Infantil i de la Dona,
2009) have protocols for universal screening for Chagas disease in Latin American
pregnant women.

In a number of cases the results of a screening for Chagas disease in a hospital in Very low
the province of Almerfa (Mufioz-Vilches, 2012) were tested. The study required quality
the IFA and ELISA tests to all pregnant women from Latin America or who had

resided more than a month in an endemic country on their first visit. The presence

of the disease was confirmed with a positive outcome in the two tests. Of the 261

women screened in the period from 2007 to 2011, the disease was confirmed in

four women (one from Argentina, one from Peru and two from Bolivia), yielding
conflicting results in four women (two women from Peru with positive ELISA

and negative IFA outcomes, a woman from Argentina and one from Colombia

with negative ELISA and positive IFA outcomes). In all cases, the women

were asymptomatic. This determination corresponded to a prevalence of 1.5%,
extrapolated to 65 annual risk pregnancies in the hospital under study. No cases of

vertical transmission were observed.
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A similar study assessed the systematic screening for Chagas disease protocol Very low
compliance in Valencia and its results in a university hospital (Ramos-Rincon et al., quality
2012). In the period between 2008 and 2011, 295 LatinAmerican women attended a
consultation and were required the IFA and ELISA tests. ELISA positive cases were

confirmed by IFA and in those cases with both positive outcomes in the serological

tests, a genomic amplification (real time PCR) was requested. Of the 295 women

who attended the consultation, only 115 underwent screening (40% of protocol
compliance); Chagas disease was diagnosed in only one case (0.3% prevalence).

Summary of evidence

Screening for Chagas Disease

Very low
quality

Carrying out a universal screening for Chagas disease in women from endemic
areas may contribute to the detection of a prevalence of up to 11.4% (Barona-
Vilar et al., 2011).

It is convenient to perform a serological test to women: i) residents born in a non-
endemic country or who have previously lived in endemic countries or whose

E)fp.ert mothers were born in an endemic country, and ii) resident in a non-endemic

opinion . . . .
country who have received on any occasion a blood transfusion in an endemic
country (Carlier et al., 2011).

Expert | The recommended test for screening is the indirect immunofluorescence (IIF) test

opinion | or the enzyme-linked immunosorbent assay (ELISA) (Carlier et al., 2011).

From evidence to recommendation

The following aspects were considered to determine the strength and direction of the
recommendation:

1.

4.

Quality of evidence: the studies, which have provided data on the experience of
implementing a screening for Chagas disease in pregnant women, are descriptions of
case series, therefore their quality is considered low.

Balance between benefits and risks: the benefits of a screening for Chagas disease
in all cases outweigh the risks or disadvantages of performing a serological test for
pregnant women. It was considered that the benefit of early detection of this disease
is important because chronic cases transmission may reach 6%, and in those cases
of acute infection, a treatment cannot be established as effective treatments for the
disease are contraindicated.

Costs and use of resources: a cost analysis study contrasted two models of decision
against a hypothesis of no screening. In the model of the newborn, the cost effectiveness
of screening was 96 euros per QALY gained compared to 125 euros per QALY gained
for no screening. The results showed greater cost effectiveness in the model of the
mother (96 euros per QALY gained for screening compared to 1,675 euros per QALY
gained for no screening). Even when a fall in the prevalence of Chagas disease from
3.4% t0 0.9% was calculated, the screening results were cost effective, with an increase
of 37.5 euros per QALY gained.

No studies examining the values and preferences of pregnant women were identified.

Finally, when establishing the strength and direction of the recommendation, the benefit
from the intervention, the absence of side effects for pregnant women and the cost benefit of this
screening for the intervention were prioritized.
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Recommendation

We recommend thatscreening for Chagas disease be offered at the first prenatal

Stron . Lo . o .
& | visit for all those women originating or having spent time in an endemic area.

Screening for chlamydia

It is estimated that the prevalence of chlamydia in Spain is around 4%, being the foreign
origin, having a new sexual partner in the last 3 months and smoking for <12 months, the
main risk factors associated (Evelin, 2010 ). The untreated chlamydia infection in women can
lead to serious complications such as pelvic inflammatory disease, ectopic pregnancy, and
chronic pelvic pain. During pregnancy, chlamydia infection can lead to neonatal conjunctivitis,
pneumonia, and postpartum endometritis (www.cdc.gov/std/Chlamydia/ STDFact-Chlamydia.
htm#Complications).

To know the utility of the universal screening for chlamydia in pregnant women, an SR by
the US Preventive Services Task Force (USPSTF) was identified to formulate its recommendations
on screening for chlamydia (Nelson, 2001) and its subsequent updates (Meyers, 2007a; Meyers
2007b).

The SR by the USPSTF identified two observational studies (Cohen, 1990; Ryan, 1990) that
evaluated screening for chlamydia in pregnant women in their first version of the SR (Nelson,2001).
In the updates of this SR, no new studies to support its recommendations have been identified.

Cohen (1990) was a case-control study that compared the outcomes of 244 pregnant women
treated with erythromycin with 79 women who had tested positive for chlamydia screening but
had not responded to treatment, and with the 244 controls, which had no chlamydia and therefore
had not been treated. It should be noted that the study was conducted in a university hospital
serving mostly African-American women, with low-income and homeless. The high risk of
such disease in the participants who took part in the study denotes that their results should be
interpreted with caution.

The study by Ryan (1990) evaluated in a time series screening for chlamydia in pregnancy
outcomes of 11,544 women at their first visit during pregnancy. The participants in this study had
a high risk for chlamydia.

The case-control study by Cohen (1990) showed that screening for chlamydia Low
and the subsequent treatment of the infection reduced the risk of preterm birth quality
when the outcomes of pregnant women diagnosed with chlamydia and treated
successfully were compared to those who did not respond to the treatment (7/244

versus. 11/79; OR: 0.16; 95% CI 0.06 to 0.47; p = 0.00002), as well as compared

to pregnant women who had shown a negative result in the screening (7/244

versus 29/244; OR: 0.22; 95% CI1 0.99 to 0.54; p =0.0001).

The same study showed that women who had been diagnosed and successfully Low
treated for chlamydia showed a lower frequency of premature rupture of quality
membranes and preterm labour than women who had been diagnosed but had

not responded to treatment. The results showed no significant differences when
compared with women in the control group.

The time series of Ryan (1990) showed in a group of women who received
no treatment despite obtaining a positive culture (n = 1,110), an increased risk of
premature rupture of membranes and giving birth to a child with underweight,
comparing their results with those of the treated women (n = 1,323) or who had a
negative culture for chlamydia (n = 9,111).
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Summary of evidence

Low
quality

Chlamydia screening of pregnant women provides a clear benefit in obstetric
outcomes in terms of reduced risk of preterm birth (Cohen, 1990), or premature
rupture of membranes (Cohen, 1990; Ryan, 1990).

From evidence to recommendation

The aspects that were considered in determining the strength and direction of the recommendations

were:

The low quality of evidence: the studies included in the SRs identified have not
evaluated in a prospective and comparative manner the screening for chlamydia,
and have been developed in women at high risk of infection, although they show
consistent results. There is no evidence about the potential benefit of a screening in
asymptomatic women.

The balance between benefit and risk: the benefit of a screening for chlamydia and
a proper treatment of women with a positive result in all cases exceeds the potential
unwanted side effects arising from this process, although this cannot be assessed for
women at low risk for chlamydial infection.

Values and preferences of pregnant women: an Australian study (Bilardi, 2010)
conducted in-depth interviews to 100 young pregnant women aged between 16 and
25 years who accepted undergoing screening for chlamydia. The results showed
low awareness of the infection and its impact among the interviewees, and a good
acceptance of screening and urine testing compared to other evidence.

No studies examining the costs and use of resources on screening for chlamydia were
found.

Finally, the fact that no studies directly comparing the results of a screening for chlamydia
versus those with regular care and that the available evidence is only applicable to women at high
risk for chlamydia infection have been identified, determined both the direction and strength of
the recommendations.

Recommendations

Weak

We suggest not performing a systematic chlamydia screening to all pregnant
women.

Weak

We recommend offering a chlamydia screening for asymptomatic pregnant
women who are at risk of sexually transmitted infections.
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Screening for vaginosis
Screening for bacterial vaginosis in asymptomatic pregnant women

An SR by theUS Preventive Services Task Force (USPSTF) formulated its recommendations on
screening for bacterial vaginosis during pregnancy (Guise et al., 2001) and a later update (Nygren
et al., 2008) was identified.

A Cochrane SR (Us et al., 2009) was also identified but not assessed because it included only
one study considered in the SR by the USPSTF.

The SR by the USPSTF has not identified studies comparing the results obtained from a
screening for bacterial vaginosis in asymptomatic pregnant women with those of women who did
not perform a screening (Nygren et al., 2008). The available studies evaluate the results derived
from a diagnosis of bacterial vaginosis and institute the appropriate treatment to those women
who have been identified with the infection.

The SR by the USPSTF identified in its initial version 7 placebo-controlled RCTs with a low
risk of bias, but with a large variability in the method of diagnosis of bacterial vaginosis (Gram
stain or Amsel criteria), the area of study, the risk of vaginosis in those participants taking part in
the study, and an indication of the treatment for those women who had been identified with the
presence of vaginosis (Guise et al., 2001): three RCTs used metronidazole, one RCT combined
metronidazole and erythromycin and three RCTs used intravaginal clindamycin. The studies were
performed during the second trimester of pregnancy. This review also evaluated the results of
five RCTs carried out in women with permanent vaginosis and who had had a previous preterm
delivery, but they have not been taken into considerations as they are outside the scope of this
Clinical Practice Guideline.

The update of the new SR identified seven RCTs (Nygren et al., 2008). Three of these studies
were conducted in pregnant women at low risk of vaginosis, two evaluated a treatment with
clindamycin in women from 17 weeks of pregnancy, and another a treatment with metronidazole
in South African women between 15 and 25 weeks of pregnancy.

The four RCTs included in the SR by Guise (2001) showed no benefit of a screening Moderate
for bacterial vaginosis in asymptomatic women and treating them according to the ~quality
screening results in any of the outcomes assessed.

No difference between the treatment of bacterial vaginosis was observed after
the diagnosis resulting from screening and placebo in the absolute risk of preterm
delivery at 37 weeks of gestation (3 RCTs, 2840 women; RAR 0.001; 90% CI
-0.017 t0 0.019). The update by Nygren 2008 (Nygren and Fu, 2008) included four
new RCTs in this analysis showing very similar results (7 RCTs, 4477 women;
RAR 0.006; 90% CI -0.009 to 0.022).

These results were also observed when the results were analysed in women at
low risk of vaginosis (3 RCTs, 626 women; RAR -0.019; 90% CI -0.056 to 0.018).

Two of these studies showed that treatment for bacterial vaginosis after diagnosis Low
resulting from screening increases, although not significantly, the risk of rupture quality
of membranes (2 RCTs, 2095 women; RAR -0.014; 90% CI -0.027 to 0.000 ),

while another showed no benefit.

Three RCTs showed that treatment of bacterial vaginosis after diagnosis resulting Low

from screening influences the rate of newborns with underweight (3 RCTs, 3160 quality
women; RAR -0.004; 90% CI -0.020 to 0.013).
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Summary of evidence

Moderate
quality

Screening for bacterial vaginosis in asymptomatic pregnant women and the
treatment in accordance with the outcome of diagnosis offers no clinical benefit
for major outcomes such as the risk of preterm labour or rupture of membranes

(Guise, 2001; Nygren, 2008).

From evidence to recommendation

The lack of benefit of the intervention, and the fact that no studies directly comparing the results
of a screening for vaginosis with regular care have been identified, determined both the direction

and the strength of the recommendation.

Recommendation

Weak

women.

We suggest not performing routine screening for bacterial vaginosis to all pregnant

Screening for rubella

Screening for rubella by reviewing the history of vaccination or by a serological
test is recommended in the pre-conception visit to prevent the congenital rubella
syndrome (ICSI, 2010), which during the first 12 weeks of pregnancy can lead
to severe defects to the foetus (vision, hearing, or heart). In the event that the
pregnant woman has no immunity and rubella is contracted during the first five
months of gestation vertical transmission to the foetus may occur. After 12 weeks
ofpregnancy, the consequences for the foetus are not so serious and there is
practically no risk if the transmission of rubella during pregnancy (NICE, 2008).

As discussed in the section on vaccines, vaccination against rubella in
seronegative women of childbearing age can prevent infection during pregnancy,
so the pre-conception visit is the best time to determine whether women are
immunised. It is common that this vaccine has been administered as part of the
MMR vaccine in infancy (Dominguez, 2011; CDC, 2001).

Given that the vaccine is contraindicated during pregnancyi, it is recommended
that those women who during pregnancy are determined as not being immunised,
the MMR vaccine should be administered immediately after childbirth
(Dominguez, 2011; CDC, 1998; CDC, 2012).

During pregnancy, screening for rubella aims to identify those unimmunised
women and therefore may benefit from the vaccine after childbirth to reduce the
risk in future pregnancies (NICE, 2008).

Other
clinical
practice
guidelines
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Summary of evidence

Given that there is no treatment to prevent or treat the vertical transmission
Other of rubella, it should be determined whether women of childbearing age are
clinical |immunised during the pre-conception visit (ICSI, 2010). During pregnancy,
practice | screening for rubella aims to identify those unimmunised women and therefore

guidelines | may benefit from the vaccine immediately after childbirth to reduce the risk in

future pregnancies (NICE, 2008).

From evidence to recommendation

Since the quality of the evidence for this section is not evaluated because its development has
been based on other clinical practice guidelines and recommendations, the strength and direction
of the recommendation were determined by the fact that the screening for rubella is aimed at
preventing the congenital rubella syndrome when it is performed in a pre-conceptional way or to
immediately immunize after childbirth those women identified as seronegative during pregnancy.

Recommendation

We recommend that a screening of rubella is offered to pregnant women at the
Strong | first prenatal visit to assess immunity to rubella and provide vaccination as soon
as possible in the postpartum of unimmunised women.

Screening for toxoplasmosis
Universal Screening for Toxoplasma Infections in Pregnancy
There are no systematic reviews (SR) or randomised clinical trials (RCTs) on the subject.

A narrative review, which describes most of the studies (mostly case series) on the diagnosis
and treatment of congenital toxoplasmosis from 1953 until 2009 has been identified. (McLeod,
2009).

Universal Screening for Toxoplasma Infections

Congenital toxoplasmosis (CT) is one of the main problems of Toxoplasma Very low
infection during pregnancy. It can only be avoided through mechanisms such quality
as preconception counselling (and / or early pregnancy) on possible sources of

infection, and once acquired, preventing transmission from mother to foetus

through the treatment of the acute infection. In the case of confirmed transplacental
transmission, the manifestation of foetal infection could actually decrease by

treating the infection in utero (Stillwaggon, 2011).

Some supporters of universal screening programs advocate for newborn
screening, while others emphasize treating only children with symptoms of acute
infection or even not try at all in the absence of data derived from randomised
controlled clinical trials versus placebo, which show its effectiveness (Stillwaggon,
2011). However, in most cases, congenital birth subclinical infection and sequelae
may develop over time and cause further damage.
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Neonatal screening can be achieved at relatively low cost. The clear
disadvantage is that damage before birth cannot be avoided and this can become
permanent (Stillwaggon, 2011).

There are two main reasons for maternal screening and foetal diagnosis of
Toxoplasma infection: (1) provide clinicians and pregnant women information that
could assist them in making treatment decisions and (2) give pregnant women the
opportunity to make informed decisions regarding their pregnancy (Khoshnood,
2007). Some studies suggest that T. gondii may be present in the placenta for
weeks before being transmitted to the foetus (4 to 16 weeks). However, not all
mothers transmit the infection to the foetus, increasing the frequency of vertical
transmission with gestational age (McLeod, 2009; Stillwaggon, 2011).

Regarding treatment, McLeod (2009) argues that there is evidence proving
that the active toxoplasma infection can be treated and its consequences reduced
or avoided. This argument is based on (1) the fact that the treatment used for
T. gondii in cell cultures and animal models actively eliminates the parasite
replication and leads to the prevention or resolution of signs of disease in these
models; (2) in the treatment of ocular toxoplasmosis, toxoplasmosis in immuno-
compromised people and congenital toxoplasmosis, the treatment in humans
improves symptoms and signs of active infection as well as the results; (3) the
faster human congenital toxoplasmosis is diagnosed and treated, the shorter the
time available for the parasite to destroy the tissue, and therefore the better the
results; (4) detection of foetal infection acquired during pregnancy and its rapid
treatment is often associated with favourable outcomes.

Thus, there is now a wide variety of screening programs for toxoplasmosis
in pregnancy ranging from countries that incorporate it on a mandatory basis
(such as France, Austria, Belgium), and others where it is not done routinely or
in a less standardized way (US) (McLeod, 2009; Montoya, 2008). The mandatory
prenatal screening would limit pregnant women regarding the opportunity to make
decisions about the options for perinatal screening for toxoplasma. However, in
cases such as France, there is freedom of choice on whether or not to perform the
diagnostic amniocentesis after carrying out the screening. In the case of confirmed
infection in the foetus and / or significant abnormalities, it may also be considered
whether to terminate the pregnancy (Khoshnood, 2007).

Thus, there is now a wide variety of screening programs for toxoplasmosis
in pregnancy ranging from countries that incorporate it on a mandatory basis
(such as France, Austria, Belgium), and others where it is not done routinely or
in a less standardized way (US) (McLeod, 2009; Montoya, 2008). The mandatory
prenatal screening would limit pregnant women regarding the opportunity to make
decisions about the options for perinatal screening for toxoplasma.

However, in cases such as France, there is freedom of choice on whether or not to
perform the diagnostic amniocentesis after carrying out the screening. In the case
of confirmed infection in the foetus and / or significant abnormalities, it may also
be considered whether to terminate the pregnancy (Khoshnood, 2007).

In France, since the introduction of a screening protocol in 1992 (systematic
serological screening before conceptionandintra-partum)diagnosis(amniocentesis)
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and treatment (spiramycin / sulfazocin / pyrimethamine as a result) it is uncommon
to see children suffering clinically significant secuelae as a result of a congenital
infection (McLeod, 2009).

In 2007, according to the results of the national laboratory surveillance system,
the overall prevalence of congenital toxoplasmosis in France was 2.9 to 3.2 per
10,000 live births, and the incidence of symptomatic congenital infection of
0.34 per 10,000 live births (Stillwaggon, 2011). According to these results, there
has been an 87% decrease in the rate of congenital infection in France since the
1970s; however, it is difficult to distinguish between the impact the reduction in
seroprevalence by almost 50% has had on these results, and the impact due to
the effectiveness of education versus the CT treatment. This effect of elective
abortions, which were common in the early years of the screening program in
France, is added, but now they are very rare. Despite these facts, the screening
program in France has tended to eliminate or reduce the severity of significant
adverse consequences due to CT (McLeod, 2009; Stillwaggon, 2011).

However, in countries like the United States (USA), where screening is not
done routinely, CT is not a notifiable disease; its CT prevalence is estimated by
seroprevalence studies in the population, which range between 1-10 per 10,000
live births according to different studies. Having extrapolated these results to the
population, there would be from 400 to 4000 cases of CT per year in the USA
(Stillwaggon, 2011).

Home screening for Toxoplasma infection and frequency of performance
during pregnancy

The detection (and quantification) of T. gondii in serum is used to establish if a
pregnant woman is infected, and if so, to determine the time when the infection
was contracted. If the results of the serological tests suggest a newly acquired
infection, an effort to determine whether the infection was probably contracted
during pregnancy or shortly before conception is done. If so, the foetus is at risk
(Montoya J, 2008). Thus, the faster the test is performed, the more useful the
results will be. It has been suggested that routine serological screening for T. gondii
(IgG and IgM) to all pregnant women should be done as early as possible (ideally
during the first trimester) (Montoya J, 2008). Later, in seronegative women, every
month or three months. This scheme would allow the detection of seroconversion
and early initiation of a treatment. Moreover, Stillwaggon (2011) suggests that
screening should initially include serological tests to determine the presence of
IgG and, in the case of obtaining positive results, determining the presence of IgM
antibodies. Pregnant women who obtained negative results (at risk for infection)
would need to undergo the tests on a monthly basis throughout the pregnancy.

McLeod (2012), through a test run by enzyme-linked immunosorbent assay
(ELISA) developed recently, detected two different types of T. gondii (serotypes
II and not solely II [NE-II]) responsible for congenital toxoplasmosis in the USA.

The NE-II would be the most prevalent type; it would be more related to
prematurity and with greater severity at the presentation of the disease. This opens
anew window on the possibility of a more specific screening of T. gondii and with
it, an approach regarding the risk of transplacental transmission, the development
of CT and its possible sequelae in the newborn.
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On the other hand, women can learn a number of dietary and hygienic measures Other
aimed at the primary prevention of Toxoplasma infection (CDC, 2011): clinical

Wash vegetables and fruits thoroughly

practice
guidelines

Peel fruits properly

After handling raw meat, poultry, seafood, unwashed fruits or vegetables,
wash hands and kitchenware thoroughly with soap and water

Freeze meat for a few days and cook well to reduce the risk of infection
as much as possible

Avoid direct hand contact with cat faeces or dirt soil

Wear gloves and wash hands properly after gardening or working with soil

From evidence to recommendation

The aspects assessed to determine the direction and strength of recommendation were:
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1.

The low quality of the evidence: the studies that have provided data on the utility and
initiation of Toxoplasma infection screening in pregnant women are narrative reviews
(MacLeod, 2009; Stillwaggon, E2011; Montoya, Khoshnood, 2007), with descriptions
of case series and experimental programs carried out in different countries, so the
quality is considered to be very low. There has not been any time when the quality of
the evidence was thought to be increased.

Balance between benefits and risks: conducting screening for toxoplasma infection in
pregnancy helps early detection of infection. Although early detection would allow
early assessment of the situation and of the treatment options available, the poor
results of the treatments available and the iatrogeny that could result from the positive
cases are also important factors to consider.

Costs and resources: an economic study that constructed a model of cost-minimization
screening for congenital toxoplasmosis in the United States (Stillwaggon et al, 2011)
has been identified. The aim was to compare the monthly maternal serologic screening
for toxoplasmosis, according to the French protocol (prenatal treatment, postnatal
follow-up and treatment), compared to the non-performance of a routine screening or
perinatal treatment. Among other outcome variables the probability of not presenting
illness or loss due to amniocentesis and in case of not carrying out the screening, the
non-recognition of the disease, being misdiagnosed, delayed diagnosis and treatment
with its sequelae were included. The costs were based on published estimates of
life social costs by the development of disabilities and the costs of diagnosis and
treatment. The results showed that the monthly universal screening for CT infections
in the mother, as well as monitoring and treatment according to the French protocol, is
a strategy which reduced costs, to produce a saving of $620 (USD) per child examined
(390 USD screening versus $1,010 (USD) for no screening). Taking the parameters of
the proposed model and cost per test of maternal screening of $12 (USD), this decrease
in costs would be possible for congenital infection rate of 1 in 10,000 live births. With
the implementation of universal screening for CT in the US and considering the 4
million births per year, universal screening would save about $2.5 billion USD per
year, compared to the non-performance of the screening.

Values and preferences of pregnant women: In one of the narrative reviews identified
(Khoshnood, 2007), the psychological aspects in those parents who could undergo
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screening for toxoplasmosis, which could be associated with the development of
considerable parental anxiety due to the possibility of a false positive result and / or
uncertainty related to the prognosis of apositive diagnosis of congenital toxoplasmosis
were addressed. An initial positive test leads to a series of confirmatory tests,
including a diagnostic amniocentesis. Should congenital toxoplasmosis be confirmed,
the author mentions that there is no evidence that the duration of prenatal treatment
produces a positive effect on the reduction of the anxiety of parents. However, it
highlights that any psychological evaluation of the effects of screening on the parents
should also consider its potential benefits. In particular, the sense ofcalm in case of
obtaining negative results and / or the ability to make informed decisions regarding
their pregnancy.

Finally, the direction of the recommendations was established considering aspects such as
the low prevalence of toxoplasmosis in pregnant women, the poor efficacy of available treatments
for this disease and the iatrogeny (amniocentesis) that may arise in those cases where the screening
provided a positive outcome. The very low quality of the evidence determined the weak strength
of the recommendations.

Recommendations

Weak

We suggest not offering screening for toxoplasma infection to all pregnant women.

v

Women should be informed about dietary and hygienic measures aimed at
reducing the risk of toxoplasma infection.

Screening for varicella

Some institutions recommend that screening for varicella should be performed by Other
reviewing the women’s medical history as well as her vaccination history during clinical
the pre-conception visit (ICSI, 2010). practice

guidelines

It is considered that the fact of having had varicella can predict immunisation
between 97% and 99% of cases (RCOG, 13; ICSI, 2010; CDC, 1996). Therefore,
during the first prenatal visit any possible medical history of the mother should
be known. Having had varicella may have less prognostic value for those women
born or who grew up in sub-Saharan Africa, Southeast Asia, and Latin America
and the Caribbean (RCOG, 13; MacMahon, 2004).

Women who are seronegative to varicella zoster should avoid contact with
people who have varicella during their pregnancy, and warn them to immediately
contact a health professional if this contact occurs (RCOG, 2007). Although the
incidence of varicella during pregnancy is low if the disease is acquired during
pregnancy, especially during the first half of the pregnancy, there is a risk that the
foetus suffers from congenital varicella syndrome or from other complications
(ICSI, 2010; Dominguez, 2011).

The varicella vaccine is contraindicated during pregnancy, so the best time for
vaccination would be in seronegative women of childbearing age who wish to
become pregnant, or shortly after childbirth (RCOG, 2007; CDC, 2012).
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Summary of evidence

If women of childbearing age are immunised or have suffered from varicella

O.tl.ler should be determined during the pre-conception visit. Seronegative women to the

lfll'lz:lcltciile varicella zoster virus should be advised to avoid contact with people who have

guidelines varicella during their pregnancy, and to consult with their health professionalas
soon as possible if the contact occurs (RCOG, 2007; ICSI 2010).

From evidence to recommendation

The aspects considered to determine the strength and direction of this recommendation were as

follows:

1.

Quality of the evidence: the quality of the evidence for this section has not been
evaluated since its development was based on other clinical guidelines and
recommendations.

Balance between benefits and risks: Adverse effects of this vaccine are minor (fever,
rash, or pain at the injection site), although there have been exceptionally severe
reactions such as pneumonia or convulsions (the latter in less than 1 in 1,000 vaccines).
The varicella screening targets to identify women who are not immunised and prevent
congenital varicella syndrome.

Costs and use of resources: a British study on cost effectiveness (Pinot Moira,
2006) evaluated two strategies for perinatal screening for varicella, which derived
in postpartum vaccination of unimmunised pregnant, in British and Bangladeshi
women. One strategy was based on the history followed by a serological screening in
women with no history or who had doubts, while the other strategy was a universal
serologic screening. Both strategies prevented cases of varicella in pregnant women
and the economic model showed that verbal strategy could be cost-effective compared
to the current strategy used in the National Health Service at the time of the study.
The strategy of universal serological screening, although more expensive, was more
effective and the study authors said it could be cost-effective for the screening of
young immigrant women. These results are similar to those of other previous US
cost-effectiveness study (Smith, 1998) in which a screening program and subsequent
immunisation in women of reproductive age was assessed in a hypothetical cohort
of women aged between 15 and 49 who attended a health centre for perinatal care
over a period of one year. The study showed that selective serological screening and
postpartum vaccination could reduce almost half of the varicella infections, being
therefore a cost effective strategy. However an earlier US study (Glantz, 1998)
suggested that routine screening of pregnant women with a negative or unclear history
of varicella was not cost effective (assuming an increase of $ 4,000 per year of life),
and it would only be so in the context of a vaccination program and in women with an
increased risk of exposure.

This recommendation was made in favour of the intervention given that the clinical
benefit derived from this screening was much higher than the possible consequences of vertical
transmission.
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Recommendations

During pregnancy, in the anamnesis, a varicella screening should be carried out
J by reviewing the personal medical history of varicella of women, in order to avoid
contact with anyone who has chickenpox in the case of not being immunised, and
to consult with a health professional in case of contact.

Pregnant women who are seronegative to the varicella zoster virus should be
% warned to avoid contact with anyone who has chickenpox, and to consult with a
health professional in case of contact.

Screening for cytomegalovirus

Cytomegalovirus (CMV) is the most common cause of congenital viral infection. Other
Primary infection during pregnancy occurs between 1 and 4% of seronegative clinical
pregnant women (Baquero-Artigao, 2010) and carries the risk of between 30% prz.lcti?e
and 50% of vertical transmission (Carlson, 2010; Garcia-Bermejo, 2003) being far guidelines
less in viral reactivations (between 0.3% and 0.5%). In our context, seroprevalence

has increased in recent years and may reach 90% in women between 31 and 40

years old (Ory, 2004).

Despite some promising results, vaccines to prevent congenital CMV infection
are still experimental (Pass, 2009) and on the other hand, the infection is usually
asymptomatic, so screening of pregnant women at risk does not provide a value
to the practice (Garcia-Bermejo, 2003), making it difficult to identify all risk
factors for pregnant women. Detection of HIV-positive pregnant women in early
pregnancy does not add any value because in their state it would not be possible
to administer any antiviral treatment (Garcia-Bermejo, 2003). Finally, there is
a difficulty in diagnosing viral reactivation and the possibility of symptomatic
congenital infections in children of immune women (Baquero-Artigao, 2010).
Despite significant diagnostic and therapeutic advances in recent years, there is
not enough evidence about its usefulness, and the prevalence of CMYV in pregnant
women and newborns is unknown as well as their long-term real impact(Baquero-
Artigao, 2010).

The National Health Service does not support this screening since it is not
possible to determine accurately how many infections during pregnancy have an
impact on the pregnancy and the newborn (NICE, 2008; Peckham, 1983). It is
difficult to determine the number of children who will have long-term sequelae
and there is no adequate prophylaxis for vertical transmission of infection or a
way to determine adequately when there has been an intrauterine transmission
(Boylard, 1998).

The CDC does not recommend routine screening for CMV in pregnant
women, although it does state that for women who are planning pregnancy, it
may be useful to comment how the infection by this herpesvirus can be prevented
(Carlson, 2010; CDC, 2010). The reasons for not recommending this practice are
based on i) the difficulty of making an accurate diagnosis because of the high rate
of false positive results in the serological test, ii) the lack of effective treatment for
infection during pregnancy, and iii) the possibility of reinfection or reactivation
of the virus that exists in HIV-positive women. In an Italian study performed on
1,857 pregnant women who had shown positive results in a CMV serological test
(Guerra, 2007), only 27% of the serological test results could subsequently con-
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firm a primary CMV infection, while in 54% of cases the result corresponded to
an old infection without an active disease. These facts make preventive measures,
mainly hygienic ones, very important (ACOG, 2002; Carlson, 2010).

Some measures have been proposed to reduce the risk of exposure to CMV
and lessen the risk of infection, mainly aimed at preventing exposure to saliva and
urine that may contain the CMV (CDC, 2010):

® Wash hands with soap and water after performing certain activities such as
diapering, feeding toddlers, or touch children’s toys or pacifiers.

® Do not share food for toddlers or use utensils or containers for food or
drink which are normally used by toddlers.

® Avoid brushing one’s teeth with the same brush from a toddler.

Summary of evidence

At present, routine screening for cytomegalovirus is not recommended in the

(l).tl.lerl absence of an effective vaccine. The inability to establish effective measures

crlancltciie to prevent vertical transmission of the virus and the possibility of symptomatic

gll)lid elines congenital infections in children of immune women is discouraged(NICE, 2008;
Baquero- Artigao, 2010; Carlson, 2010; CDC, 2010).

From summary to recommendation

Since no studies on costs and the use of resources or values as well as the preferences of patients
were found, the guideline development group considered making this recommendation against
this intervention based on the low efficiency associated with this procedure and the inability to
establish effective measures in preventing vertical transmission.

Recommendations

Strong | Screening for cytomegalovirus should not be carried out during pregnancy.

We suggest that women are informed of hygienic measures aimed at avoiding

Weak . . . . .
exposure to saliva and urine, which may contain cytomegalovirus.

Screening for Hepatitis B

An SR by the US Preventive Services Task Force (USPSTF) was identified to make its
recommendations on screening for the hepatitis B virus (HBV) during pregnancy (Lin, 2009).
The purpose of this SR was to update the search of the literature on previous recommendations
(Krishnaraj, 2004; USPSTF, 1996).

A Cochrane review (Lee, 2006) includes all RCTs identified in the SR bythe USPSTF to
make its recommendations. This SR aimed to determine the benefits and risks of the hepatitis B
vaccine alone or in combination with hepatitis B immune globulin in the vertical transmission of
HBV.

The SR by Lee (2006) identified 29 RCTs published until 2004, which in general
had methodological limitations due to problems with the information related to the lack of
randomisation or blinding (only three double-blind RCTs were included). In these tests; five
compared the hepatitis B vaccine with placebo; other five compared the plasma-derived vaccine
against the recombinant, other five compared high and low doses of the vaccine; 10 compared the
vaccine against a combination of the vaccine with hepatitis B immunoglobulin, and the remainder
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compared different administration strategies (number of doses, early versus late strategies, etc.). In
most RCTs (18) only pregnant women, carrying antigen and hepatitis B (HBeAg) were included,
and in three of them, HBeAg negative pregnant women were included. None of the RCTs was
conducted in European countries and most of them were carried out in countries with a high

prevalence of hepatitis B.

The search conducted in the SR by Lin(2009) in 2008, did not identify any new relevant

RCTs.

A combined analysis of the results of 5 RCTs showed that hepatitis B vaccine
compared against placebo, significantly reduced the risk of vertical transmission
of HBV (5 RCTs, 403 participants, RR 0.28, 95% CI 0.20 to 0.40). This benefit
does not depend on the type of vaccine used (plasma-derived or recombinant, 5
RCTs, 382 participants, RR 1.00 CI1 95% 0.70 to 1.42).

The combination of the vaccine with hepatitis B immunoglobulin showed a
greater benefit than the vaccine alone in reducing the risk of vertical transmission
of HBV (10 RCTs; RR 0.54,95% CI1 0.41 to 0.73).

The available information on adverse effects is scarce. The SR by Lee (2006) was
unable to obtain information from studies on adverse effects, and only highlights
one death of a newborn in one of the RCTs of the combined vaccine with hepatitis
B immunoglobulin, although it was not related to the vaccine.

On the other hand, the SR from the USPSTF (Lin, 2009; Krishnaraj, 2004;
USPSTF, 1996), analyses the damage from hepatitis B screening in terms of false
positives as these can lead to psychological harm to pregnant women, increased
costs and unnecessary treatment in the newborn. Neither version of the SR
identifies studies evaluating screening-related harm in these terms.

Taking these results into account, the USPSTF, recommends screening for hepatitis
B for all pregnant women during the first perinatal visit whether the woman has
been vaccinated previously or negative results of previous tests (USPSTF, 2010)
are known, by serological determination of HBSAg, as a sensitivity and specificity
of 98% has been proved (USPSTF, 1996; McCready, 1991; Hwang, 2008).

A new determination should be carried out on all those pregnant women in
which their status is unknown with respect to HBsAg and those suspected of
exposure to risk factors (USPSTF, 2010).

Summary of evidence

Moderate
quality

Low
quality

Other
clinical
practice
guidelines

Moderate
quality |y .. 2006).

The universal prenatal screening for hepatitis B substantially reduces the
transmission of the virus and the subsequent development of infection (Lin, 2009;

Low
quality

during pregnancy (Lin, 2009; Krishnaraj, 2004; USPSTF, 1996).

There is not enough information on the damage (in terms of false positives) that
can be derived from the implementation of a universal screening for hepatitis B

From evidence to recommendation

The aspects considered by the guideline development group to determine the direction and

strength of the recommendations were:
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. Quality of the evidence: despite the methodological limitations of the studies (related

to randomisation and lack of blinding), a sensitivity analysis with those studies
containing a lower risk of bias were consistent, implying that the quality of evidence
was not lowered for this reason. However, the quality of the evidence was reduced
because the question has been answered from studies that did not answer directly, or
which may have limited external validity. The aim of the studies included in the SR
by Lee (2006) was to determine the benefits and risks of the hepatitis B vaccine alone
or in combination with hepatitis B immune globulin in the vertical transmission of
HBYV in children of HBeAg positive mothers and not to compare the performance of
universal screening versus not doing so. On the other hand, none of the RCTs was
conducted in European countries and most of them were carried out in countries with
a high prevalence of hepatitis B.

. Balance between benefits and risks: the HBV screening substantially reduces perinatal

transmission of HBV and the subsequent development of chronic HBV infection.
Although the studies included in Krishnaraj (2004) and the Lin update (2009) did
not include studies that assess the benefits and adverse effects of screening, the non-
empirical evidence of 40 years of screening in the United States does permit the
recommendation of universal screening for HBV (Lin, 2009).

Considering these aspects and the lack of studies on costs and the use of resources as well
as values and preferences of pregnant women, the development group made this favourable
recommendation considering that the clinical benefit derived from this screening is much higher
than the possible consequences of vertical transmission.

Recommendations

Strong

Hepatitis B screening should be provided to all pregnant women at their first visit.

Wy,

In those cases where the pregnant woman presents antigen HBsAg (+),she should
be referred to the corresponding healthcare service in order to study whether she
is an asymptomatic carrier or has a chronic liver disease, and thus establish a
treatment if is appropriate and program a monitoring schedule.

Screening for Hepatitis C

Although the possibility of vertical transmission of the hepatitis C virus (HCV) Other
does exist, it is not very common. The prevalence of the HCV antibody in clinical
pregnant women ranges from 0.1% to 2.4% and the rate of vertical transmission pre.lcti?e
is between 4% and 7%, but can fivefold if there is HIV coinfection (Roberts, guidelines
2002). For the UK, the prevalence of vertical transmission has been estimated to

occur in 70 deliveries per year, representing a prevalence of 0.16% (Ades, 2000).

Although the risk of vertical transmission increases with the viral load of the

mother, it is unknown whether there is a threshold to determine the increased risk

of transmission (NICE, 2008). In Spain, 90% of paediatric HCV infections are

acquired in this way (Garcia-Bermejo, 2003).
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The seroprevalence of HCV infection in the general adult Spanish population
is close to 2%, and about 1.4% in pregnant women (Muifioz-Almagro, 2002;
Solis Sanchez, 2003) and from 0.1 to 0 3% in the paediatric population (Garcia-
Bermejo, 2003). The time of greatest risk for vertical transmission is delivery by
contact with the blood of the mother, while the risk during breastfeeding has not
been so highly detected.

Identifying pregnant women likely to be carriers of specific antibodies against
HCYV (anti-HCV) does not add much value to the process due to the unavailability
of any effective vaccine. The identification of HIV-positive pregnant women is not
recommended because the antiviral treatment is contraindicated and there are no
effective measures to prevent the infection (Garcia-Bermejo, 2003; ICSI, 2010).
Besides, the long-term implications of newborns who have acquired HCV through
maternal transmission (NICE, 2008) are unknown. Considering these aspects,
due to the complexity of the diagnosis to confirm HCV infection, some bodies
advise against this screening because of the lack of efficacy and for not being
cost effective (NICE, 2008). However, others suggest that serological screening
should be performed for women who are considered to have a risk of HCV
infection: history of drug injecting, or receiving blood transfusions or transplanted
before the 90s (ICSI, 2010). The importance of informing women of the major
risk factors for contracting HCV, related to times when there is contact with the
blood of a person infected with the virus, has been highlighted. In addition to the
risk factors discussed, HIV-positive women as well as those HBV carriers, with
a history of endoscopic interventions or haemodialysis, or having a partner with
HCYV infection should be considered.

Summary of evidence

Screening for hepatitis C among women of childbearing age does not add value
Other | tothe monitoring of pregnancy in the absence of an effective vaccine. In pregnant
clinical | women, there are no effective measures to prevent vertical infection and antiviral
practice |therapy is contraindicated (Garcia-Bermejo, 2003; ICSI, 2010). Further long-
guidelines | term implications on newborns who have acquired HCV maternal transmission
are unknown (NICE, 2008).

From evidence to recommendation

The development group made the recommendations considering the fact that the prevalence of
vertical transmission of HCV is low and that the long-term implications of newborns who have
acquired HCV through maternal transmission are unknown.

Recommendations

A universal screening for hepatitis C virus (HCV) should not be carried out in

Strong pregnant women.

Evaluating the performance of screening for hepatitis C in women considered at
risk for HCV infection should be carried out: history of intravenous drug using,
i receiving blood transfusions, having undergone a transplant before the 90s,
Human Immunodeficiency Virus (HIV) positive women, HBV carriers with a
history of endoscopic interventions or haemodialysis, or having a partner with
HCYV infection.
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Screening for Streptococcus B
Universal screening versus screening based on risk factors or not performing any intervention

An SR (Taminato, 2011) which determined the best strategy for screening for group B
streptococcus was identified. The interventions compared were screening based on maternal risk
factors (preterm birth less than 37 weeks of gestation, previous bacteriuria attributed to group
B streptococcus, fever, rupture of membranes for more than 18 hours, and neonatal infection in
previous births), universal screening and not performing any type of intervention.

The risk of neonatal sepsis was significantly lower in the children of the group of Low
women who underwent universal screening compared to those who were made quality
based on maternal risk factors (5 cohort studies, 167,484 pregnant women; OR

0.25,CI 95% from 0.16 to 0.37).

Disaggregating the results according to the type of study showed the same
results for both prospective studies (4 cohort, 65 962 pregnant women; OR 0.16,
95% CI .08-.32) and for the retrospective study (1 cohort, 101,522 pregnant
women; OR 0.33,95% CI 0.20 to 0.55).

The risk of neonatal sepsis was also significantly lower in the group of women Low
who underwent universal screening compared with those who did not undergo any ~ quality
intervention (4 cohorts, 101,422 pregnant women; OR 0.43,95% CI0,25t0 0.73).
Similarly the same results were observed when they came from prospective studies

(1 cohort, 42 074 pregnant women; OR 0.16, 95% CI .06-.42), or retrospective (3

cohorts 59,348 pregnant women; OR 0.56, 95% CI 0.30 to 1.02).

Time of the pregnancy when the screening for group B streptococcus should be done

A systematic review of the literature (Valkenburg-van den Berg AW, 2010) that determined the
time of pregnancy when the screening for group B streptococcus should be done, was identified

This SR has some limitations related to the fact that:

¢ [t does not include technology studies with an appropriate diagnostic accuracy as the
microbiological highly sensitive rapid study for B streptococcus.

® The studies had a high heterogeneity in terms of the design and scope in which they were
carried out. Besides, tracking of cohorts was not performed systematically.

® Prevalence rates were different between studies so the accuracy of the estimate of the
positive predictive value was affected.

Risk profiles for B streptococcal colonization differed among the populations studied.

The systematic review of the literature by Valkenburg-van den Berg AW (2010) included
nine cohort studies (7 prospective and 2 retrospective) involving 25,664 women, which in 8898
underwent crops for group B streptococcus in both neonatal period and during labour.
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Compared to the performance of screening for group B streptococcus in various
stages of the pregnancy, the completion of screening between weeks 35 and 37 of
the pregnancy are more likely to detect group B streptococcus colonization.

The SR showed that the probability of obtaining a positive value in a group B
streptococcus test is 19%. Among these pregnant women with a positive result,
the positive predictive value of the test (to identify those women who actually
experience a colonization during labour) is 70%. On the other hand, 6% of women
with group B streptococcus are not detected by prenatal screening (9 cohorts, 25
664 pregnant women).

These results are reflected in some international guidelines, which recommend
screening for rectal and vaginal colonization of group B streptococcus between
weeks 35 and 37 of gestation (Verani, 2010). Similarly, a recent consensus
document produced by multiple Spanish scientific societies, also recommends
obtaining a sample of all pregnant women between weeks 35 and 37 of gestation
for the detection of those streptococcus carriers (Marcos Melchor, 2012). This
decision should be made in the outer third of the vagina and the rectum with one
or two swabs.

The studies included in the SR performed culture tests variably, but in general,
these were carried out between weeks 28 and 37 of gestation. The positive
predictive value of prenatal B streptococcus cultures ranges from 43% to 100%
(average 69%) while the negative predictive value ranges from 80% to 100%
(average 94%). The culture tests performed in the last trimester had higher positive
predictive values to detect B streptococcal colonization at childbirth (9 cohorts,
25,664 pregnant women).

Summary of evidence

Low
quality

Low
quality

Universal screening
L The risk of secondary neonatal sepsis to B streptococcus is significantly lower
ow in the group of women who undergo universal screening compared to those who
quality . . .
undergo screening based on maternal risk factors (Taminato, 2011).
The risk of secondary neonatal sepsis to B streptococcus is significantly lower in
Low I f ho und iversal i d to those who d
uality the group of women who undergo universal screening compared to those who do
q not undergo any type of intervention (Taminato, 2011).
Time of the pregnancy when screening should be performed
L The performance of screening between weeks 35 and 37 of gestation are more
ua(l)li“; likely to detect colonization by group B streptococcus (Valkenburg-van den Berg
AU 1 AW, 2010; Verani, 2010; Melchor Mark, 2012).

From evidence to recommendation

The aspects considered in determining the strength and direction of the recommendation were:

1. Quality of the evidence: the studies reviewed in this section have all been
observational, retrospective in some cases. In no case was it considered appropriate
to assess the possibility of increasing the quality of the evidence (mainly because of
the limitations of the available studies, related, for example, to the lack of a control
group in the studies) as well as the considerable heterogeneity between studies for the
outcomes evaluated for universal screening. Similarly, the risk factors in the group
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of women who underwent the screening are not explicitly described. Regarding the
systematic review evaluating the appropriate timing for B streptococcus screening to
be performed, it contained extensive limitations regarding the population under study,
the field and the tracking of cohorts.

2. Balance between benefits and risks: regarding universal screening, a clinical benefit
has been identified when compared to performing it based on risk factors or on women
who have undergone no intervention. Due to the methodological limitations of the
studies involved, further studies, which can confirm these results, are required. Up
to 6% of B streptococcus carrier women are undetectable to prenatal screening. In
relation to the time of pregnancy for screening to be done, although the best time for
prenatal screening for group B streptococcus was determined, the limitations of the
study are so broad that the results are of low accuracy. Further studies are needed to
confirm these results.

3. A report on health technology assessment (Colbourn, 2007) calculated the expected
net profit regarding non-intervention in each risk group with or without vaccination.
Fourteen intervention strategies were assessed, including screening for B streptococcus
in preterm or term pregnancies according to 12 types of clinical characteristics (for
example, rupture of membranes, pyrexia, bacteriuria, B streptococcus positive vaginal
smear). The net benefit of an intervention was one that passed the threshold of £
25,000 per QALY gained. B streptococcus screening resulted cost-effective for term
pregnancy, the bacteriuria, or positive vaginal smear to B streptococcus, and pregnant
women with pyrexia. The authors of this report state that screening for B streptococcus
in pregnant women at high risk may not be cost-effective because even those women
in whom the screening result is negative, it might be better to have a pharmacological
therapy to decrease the risk of early-onset infection.

Given these factors and the lack of studies, analysing the values, and preferences of pregnant
women in this respect, the development group considered the available scientific literature shows
consistent results from observational studies performed for universal screening, and has data on the
most appropriate time to perform it. Nevertheless, a percentage of women who are carriers (6%)
would not be detectable with the screening. Moreover, the availability of observational studies,
sometimes retrospective and uncontrolled, determined the strength of the recommendation as low.

Recommendation
We suggest a universal screening for group B streptococcal colonization between
Weak ) . )
weeks 35 and 37 of gestation to reduce the risk of neonatal sepsis.

Screening for HIV

An SR bythe US Preventive Services Task Force (USPSTF) wasidentified to make recommendations
on screening for HIV during pregnancy (Chou, 2005).

The SR by the USPSTF showed that there are no clinical studies comparing the performance
of screening for HIV in pregnant women versus not doing it, or studies evaluating the potential
benefit of increasing prenatal screening as a factor to increase the effectiveness of HIV treatments.
Thereby, the SR indirectly evaluated the early and opportunistic use of antiretroviral treatments in
women with an HIV infection as a means to decrease transmission from mother to baby, according
to the Cochrane SR results (Siegfried, 2011). Moreover, the effect of these interventions on
mortality and maternal and infant morbidity was evaluated. This SR included the same RCTs
evaluated in another SR (Suksomboon, 2007).
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On the other hand, a clinical practice guideline on screening for HIV during pregnancy
carried out by the Society of Obstetricians and Gynaecologists of Canada was identified (Keenan-
Lindsay, 2006).

The SR by Siegfried in 2011 included 25 RCTs with 18,901 participants. The results of
the SR were stratified by regimen and breastfeeding status since the therapeutic schemas have
changed since the first RCT was conducted in 1991. For the purpose of this guide only the results
of the eight RCTs conducted in unexposed populations to breastfeeding were evaluated, assuming
the risk of vertical transmission increases with breastfeeding and that studies should reflect the
situation referred to in the question (implementation of the intervention during pregnancy). Most
studies were conducted in Thailand (5 RCTs; Bhoopat, 2005; Limpongsanurak, 2001; PHPT-1,
PHPT-2, Thai-CDC); two RCTs were multicentre multinational studies (PACTG 076, PACTG
316) and one study was conducted in South Africa (Gray, 2006).

Siegfried (2011) assessed three RCTs to compare antiretroviral versus placebo and long
regimes versus short regimens using the same antiretrovirals, respectively. Another five RCTs
evaluated antiretroviral regimens using different drugs and different treatment durations. Finally,
an RCT compared triple regimens versus other treatment regimens.

Due to the heterogeneity of the population under study and the schemes administered,
no meta-analysis was carried out; hindering the conclusions about what may be the optimal
combination of antiretrovirals and its start time. None of the studies included in Siegfried 2011
performed a follow-up on newborns beyond 24 months of life, or determined the adverse events
to the exposure of antiretrovirals in utero or immediate after childbirth.

Additionally, the SR from the USPSTF included four cohort studies evaluating the effect
of different combinations of regimes in the risk of transmission from mother to child. This SR
evaluated the effects of screening for HIV through Montecarlo simulations before the third
trimester from three hypothetical cohorts of pregnant women (HIV prevalence of 0.15%, 0.30%,
and 5%).

The authors used the following parameters to build the model:

® Prevalence of HIV infection.

® Accuracy of standard screening test.

® Proportion of women receiving screening results.

® Proportion of women receiving antiretroviral prophylaxis.

® Proportion of women having elective caesarean section.

e Rate of transmission from mother to child in the absence of interventions.

e Relative risk of mother to child transmission comparing mothers receiving active
antiretroviral therapy versus those who do not.

e Rate of postpartum complications in women infected with HIV vaginal postpartum.

e Relative risk of elective caesarean section postpartum complications

Compared with placebo, zidovudine (ZDV) administered at 36 weeks of pregnancy Moderate
and during labour (without any treatment for the newborn; Thai CDC regimen) quality
did not reduce HIV transmission from mother to child (1 RCT, 1,140 participants;

Relative Risk Reduction (RRR) 66.22%:; 95% CI 33.94 to 98.50) (Connor, 1995;

Siegfried, 2011).
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No significant differences in the rates of vertical HIV infection were observed Low
in an extended regimen of ZDV (300 mg administered between 92 and 62 days quality
before delivery (median 76 days), followed by 300 mg at onset of labour and

every 3 hours from the onset of labour until delivery) versus a short regimen

(300 mg administered between 14 and 35 days before delivery (median 28 days),
followed by 300 mg at onset of labour and every 3 hours from the onset of labour to

delivery) (1 RCT, 50 participants; RRR 100%,95% CI 16.50 to 216.50) (Bhoopat,

2005; Siegfried, 2011).

No difference was observed in the rate of vertical transmission of HIV when
comparing a regimen of a single dose of nevirapine and ZDV administered to
mothers from a program in which nevirapine is also given to their babies (1 RCT,
1844 participants RRR 37.50%; 95% CI -40.94 to 115.94) (Lallemant, 2004;
Siegfried, 2011).

No significant differences were observed in rates of perinatal HIV infection at Moderate
birth when comparing placebo versus a standard antiretroviral regimen plus a dose ~ quality

of NVP administered during labour and a dose given to the newborn immediately

after birth compared with placebo (1 RCT, 1506 participants, RRR 2.22%; 95%

CI-140.39 to 144.83).

ZDV showed no significant differences in the incidence of vertical HIV infection Low
when compared with stavudine (one RCT, 183 participants, 26.65% RRR; 95% quality
CI -122.44 to 175.44), didanosine (one RCT, 186 participants, 52.66% RRR;

95% CI -88.01 to 193.33), or stavudine together with didanosine (one RCT, 180
participants, 49.43% RRR; 95% CI -94.88 to 193.74) (Gray, 2006). In these

studies, antiretrovirals were administered between weeks 34 and 36 of pregnancy,

during labour, completing the regimen with an administration of the same drugs

to newborns 6 weeks after birth.

No significant differences were found in rates of HIV cross-infection among Low

a triple regimen based on protease inhibitors (lopinavir / ritonavir, ZDV and quality
lamivudine) from week 24 to 36 of gestation up to 6 months postpartum compared

with ZDV and a dose of nevirapine (1 RCT, 855 participants, 18.18% RRR, 95%
CI-83.48 to 119.84).

The SR from the USPSTF (Chou, 2005) further identified a number of Low
epidemiological studies to justify the relevance of identifying women with HIV ~quality
during pregnancy. Anumber of observational studies in the US showed that between

8% and 57% of pregnant women with HIV present identifiable risk factors during
pregnancy. The variation between these estimates can be explained, however,

by the criteria used to define high-risk behaviour and variation in the rigour of

the evaluation (Chou, 2005). Furthermore, in a surveillance study carried out in

seven US states, the proportion of women infected with HIV, diagnosed before
pregnancy, increased 70-80% after the implementation of universal counselling
recommendations (Wortley, 2001; Chou, 2005).

The SR from the USPSTF (Chou 2005) described the potential damage from HIV Low
screening from false positives resulting from screening. The SR identified a rapid ~quality
HIV test during labour, whichshowed that four women out of 4,849 presented

false positives resulting in the initiation of antiretroviral prophylaxis before
confirmatory results. Although there is no evidence of the frequency and damage

of false positive results, some such as the elective termination of pregnancy,

anxiety, discrimination, effects in the relationship have been described (Chou,

2005).
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The incidence of adverse events was not significantly different in the RCTs
included in the SR by Siegfried (2011).

Finally, the SR by Chou (2005) conducted a simulation with a Monte Carlo model
to calculate the number of women who would need to be screened to prevent
vertical transmission of HIV in different situations. According to these results in
a field with an HIV prevalence of 0.15%, it would be necessary to screen between
3,500 and 12,170 pregnant women to prevent one case of HIV transmission from
mother to child, while in a context with a higher prevalence of 5%, the number
would drop to the range of 105 and 305 women.

A clinical practice guideline on screening for HIV during pregnancy by the Society
of Obstetricians and Gynaecologists of Canada (Keenan-Lindsay, 2006), offers a
number of concrete suggestions regarding this situation.

This guide suggests that HIV screening be offered to pregnant women at their
first perinatal visit, preferably between weeks 15 and 19 of gestation, being an ideal
time to initiate antiretroviral therapy. It is also advisable to repeat the screening
each trimester in women with a negative screening result but with persistent risk
factors.

Those pregnant women admitted for labour and delivery, who did not undergo
perinatal care and whose HIV status is unknown, should be offered screening
at the time of admission. Furthermore, prophylaxis should be initiated for HIV
infection at childbirth, both to the mother and the newborn.

Summary of evidence

Low
quality

Other
clinical
practice
guidelines

Moderate | Different antiretroviral regimens tested have shown no significant difference in
quality | preventing the transmission of HIV from mother to child (Siegfried, 2011).
Low The implementation of universal recommendations for HIV has shown that they
quality | can help identify a high rate of infected women (Wortley, 2001; Chou, 2005).
There are not enough results to adequately assess the damage (in terms of false
Low positive or false negative results) that may derive from the determination of
quality |a screening test for HIV during pregnancy, but in no case exceed the benefits

derived from its performance (Chou, 2005).

From evidence to recommendation

The aspects considered by the guideline development group to determine both the direction and
the strength of recommendation were:

1. Quality of the evidence: because there are no studies that compare directly the carrying
out of a screening versus not doing so, the evidence supporting the recommendation of

screening for HIV in pregnant women is based on a Cochrane SR (Siegfried, 2011) that
analyses the RCTs of antiretrovirals to reduce the risk of HIV transmission from mother

to child. The strong consistency in reducing transmission rates using antiretrovirals during
pregnancy provides good evidence to give antiretroviral regimens in infected women.
Therefore, it is necessary to perform a screening during pregnancy to detect cases early.

Balance between benefits and risks: Unwanted effects (in terms of false positive

results) derived from HIV screening in pregnant women do not in any case exceed
their benefit.
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Finally, in the absence of studies on the use of resources and costs, as well as the values
and preferences of pregnant women on this topic, the guideline development group made this
favourable recommendation considering the clinical benefit derived from this screening. The
main limitation to formulate a recommendation for this clinical question lays in the fact that there
are no studies that compare HIV screening with not doing so. However, the benefit from being
able to identify women with HIV infection and treat it early seems obvious. The RCTs evaluated
in the SR by Siegfried (2011) and Suksomboon (2007) show in a very consistent manner the
significant reduction in transmission rates when antiretrovirals are used early on infected women
during pregnancy; thus, the recommendation was formulated as strong.

Recommendations

Strong | Universal HIV screening should be provided in the first prenatal visit.

. We suggest repeating the determination of the last blood test during pregnancy in
women at risk of HIV infection.

Screening for asymptomatic bacteriuria

For the detection of pathogen agents in urine, conducting a culture is considered the gold standard.
There are other tests, mainly aimed at obtaining a faster diagnosis or one with less resources,
whose diagnostic performance was evaluated versus the culture for the detection of uropathogens
in urine in pregnant women.

Test strips
Test strips versus urine culture

A systematic review of studies that evaluated the diagnostic performance of the test strips
(detection of nitrite and / or leukocyte esterase) compared to urine culture in different areas
has been identified. The review includes a meta-analysis of the results including a subset of
studies performed in pregnant women. However, this review gives only results of the diagnostic
performance for urine infection (symptomatic) and asymptomatic bacteriuria together (Devillé,
2004).

Three subsequent studies that have evaluated the diagnostic performance of test strips for
the detection of asymptomatic bacteriuria in pregnant women (Kacmaz, 2006; McNair, 2000;
Mignini, 2009) have been identified.

Determination of nitrites Low

In the SR by Devillé (2004), a total of 10 studies evaluated the performance of the quality
detection of nitrite in pregnant women for the diagnosis of urinary tract infection

or asymptomatic bacteriuria showing a sensitivity and specificity of 0.46 (95% CI

0.38 t0 0.56) and 0.98 (CI 95% 0.79 to 1.00), respectively (Devillé , 2004).

A subsequent study carried out in 250 pregnant women showed that the
sensitivity and specificity (compared to crop) determining nitrite in the test strips
to detect asymptomatic bacteriuria were 0.6 and 0.992, respectively (Kacmaz,
2006).
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Determination of leukocyte esterase Very low

The SR by Devillé (2004) shows the results for the detection of leukocyte esterase uality
in the test strip in pregnant women, although a pooled analysis of eight studies (at

different locations) shows a sensitivity and specificity of 0.56 (95 % 0.38 to 0.82)

and 0.61 (95% CI 0.41 to 0.90), respectively for the detection of asymptomatic
bacteriuria (Devillé, 2004).

A subsequent study in 250 pregnant women showed that the sensitivity and
specificity (compared to crop) of the estaerasa leukocyte determination were 0.7
and 0.925, respectively (Kacmaz, 2006).

Determination of both tests: positive leukocyte esterase or nitrites Low
In the SR by Devillé (2004), five studies evaluated the detection performance of quality
both tests (positivity of some of them) showing a sensitivity and specificity of
0.68 (95% CI1 0.58 to 0 78) and 0.87 (CI 95% 0.81 to 0.92), respectively for the

diagnosis of urinary tract infection or asymptomatic bacteriuria (Devillé, 2004).

A subsequent study carried out in 528 pregnant women (before delivery)
showed that the sensitivity and specificity were 0.472 and 0.803, respectively for
the detection of asymptomatic bacteriuria (McNair, 2000).

A later study in 3,032 pregnant women (between 12 and 35 weeks of gestation)
and after excluding contaminated samples (22.4%) showed that the sensitivity
and specificity were 0.53 (95% CI 0.48 to 0 58) and 0.92 (CI 95% 0.91 to 0.93),
respectively for the detection of asymptomatic bacteriuria (Mignini, 2009).

Determination of both tests: positive leukocyte esterase or nitrites Low

In the SR by Devillé (2004), a study evaluated the detection performance of both quality
tests showing a sensitivity and specificity of 0.68 (CI 95% 0.58 to 0.78) and 0.87

(95 % 0.81 to 0.92), respectively for the diagnosis of urinary tract infection or
asymptomatic bacteriuria (Devillé, 2004).

Rapid culture methods (Dipslide)

Rapid culture methods against urine culture Moderate
A study evaluated the diagnostic performance for asymptomatic bacteriuria of a quality
rapid culture method (dipslide culture) versus conventional culture in pregnant
women between weeks 12 and 35. The publication shows the results in 17
Argentinean centres involving 3,048 participants in the context of an international

clinical trial of antibiotic treatment in pregnant women with bacteriuria.

After excluding contaminated samples (28.6%), the sensitivity and specificity
values for rapid culture technique were 0.98 (CI 95% 0.96 to 0.99) and 0.996
(95% CI 0.993 to 0.998), respectively (Mignini, 2009).

Completion of screening for bacteriuria in pregnancy

An SR from the US Preventive Services Task Force (Lin, 2008) that bases its recommendations
on a Cochrane SR (Smail, 2007) comparing antibiotic treatment to placebo of bacteriuria in
pregnant women has been identified. This SR included 14 randomised clinical trials (RCTs) or
quasi-randomised in 2,302 women.
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The Cochrane SR (Smail, 2007) showed a significant decrease in the incidence of
upper urinary tract infections (11 studies, 1955 women; RR 0.23,95% CI1 0.13 to
041).

The Cochrane SR (Smail, 2007) also showed a significant decrease in the risk of
low birth weight (7 studies, 1502 women; RR 0.66; CI 95% 0.49 to 0.89).

The SR showed that antibiotic treatment had no effect on the rate of preterm births
(less than 38 weeks) when the results of the studies which restricted their inclusion
criteria at a given gestational age (3 studies, 412 women; RR 0.37,95% CI 0.10
to 1.36) were analysed.

Time to perform screening for bacteriuria in pregnancy

No studies evaluating which is the optimal time for performing screening for
asymptomatic bacteriuria in pregnant women were found. The consensus of
experts now suggests performing a urine culture between weeks 12 and 16, which

Low
quality

Moderate
quality

Very low
quality

Low
quality

may be repeated between weeks 24 and 28(PAPPS, 2009).

Summary of evidence

Moderate | Antibiotic treatment after verifying the presence of bacteriuria in pregnant women
quality | reduces the risk of upper urinary tract infection and low birth weight.

Low
quality

In pregnant women, urine test strips (for nitrites and / or leukocyte esterase) seem
to have a low sensitivity and moderate specificity for detecting asymptomatic
bacteriuria or urinary tract infection.

Moderate | In pregnant women, rapid culture methods (Dipslide) have a high diagnostic
quality | accuracy for the detection of asymptomatic bacteriuria.

From evidence to recommendation

The aspects considered by the development group to determine the strength and direction of the
recommendation were:

102

¢ Quality of the evidence: the available literature on the need for universal screening for

bacteriuria in pregnancy is moderate due to the availability of indirect data that have
evaluated the efficacy of antibiotics in the treatment of bacteriuria in pregnant women
after determining this health problem with a test strip. Furthermore, the results show a
high inconsistency (I2 = 64%). The main limitation of the quality of the evidence in
studies that evaluated the diagnostic performance of the test strips was indirect evidence;
results estimators of the different studies showed results for the detection of bacteriuria or
urinary tract infection. There were also limitations in the design and performance of the
many of the studies considered. The main limitation of the quality of the evidence in those
studies that evaluated the diagnostic performance of rapid culture methods was a high
percentage of contaminated results (28%) that could profoundly alter the effect estimator.
The evidence regarding the timing of screening comes from expert consensus.

Balance between benefits and risks: the diagnosis of asymptomatic bacteriuria involves
treatment with antibiotics in order to reduce the risk of pyelonephritis; urine culture is the
gold standard. There is no apparent risk associated with the carrying out of a (conventional
or fast) culture or test strip. The benefit which earlier treatment may involve based on the
determination of a urine test strip has not been assessed, but these potential benefits may
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not outweigh the risk of false results, which may lead to not treating women who could
benefit from a treatment, or being administered a treatment, which is unnecessary. There
is not enough information to assess this aspect regarding the timing of screening.

® Costs and use of resources: no specific studies have been located that assess the costs of
the tests evaluated. Medical staff keeps track of the pregnancies of the vast majority of
women in our environment, therefore, screening for bacteriuria should not be considered
an isolated intervention but within the common pregnancy follow-up measure, whose
cost would not increase significantly. The test strips are usually cheaper than the culture
and do not require specialised personnel or material for their determination. There are
doubts about the accessibility of the centres to rapid culture methods. There is not enough
information to assess this aspect regarding the timing of screening.

Following the assessment of these aspects, the Working Group considered that the test strips
showed no optimal diagnostic performance for the detection of bacteriuria in pregnant women,
although the confidence in the results of the available studies is low or very low. The potential
benefits of these tests versus culture do not seem to outweigh the risk of false results. Moreover,
rapid culture methods (Dipslide) have an adequate diagnostic performance for the detection of
asymptomatic bacteriuria in pregnant women. The balance between the benefits of obtaining a
proper diagnosis (as reference test), and the risks seems optimal for performing a urine culture.
Although the unit cost of the culture is higher in comparison to other tests, the impact of the
culture in the routine monitoring of the pregnancy is probably lower. Therefore, a favourable
recommendation was made. The virtual absence of reasoned judgments to propose screening for
bacteriuria in a given period of the gestation, determined the weak recommendation; moreover,
the time when the test should be performed is that stated in the USPSTF recommendations.

Recommendation

We recommend performing a urine culture for all pregnant women at the first
Strong | prenatal visit to detect the presence of asymptomatic bacteraemia and prevent the
risk of upper urinary tract infection and low birth weight.

Universal screening for anaemia

Several institutions recommend offering screening for anaemia to all pregnant women at the first
prenatal visit (NICE, 2008; ICSI, 2010; AHRQ, 2010).

The most common cause of anaemia during pregnancy is caused by an iron deficiency.
The iron requirement increases during pregnancy due to the requirements of both the foetus and
the placenta as well as the increase of the total mass of red blood cells of the mother, so the
absorption of iron increases to meet the increased demand (NICE, 2008; Lee, 2011). Generally,
the plasma volume of the pregnant woman rises to 50% and the total mass of red blood cells to
20%, thereby decreasing the concentration of haemoglobin (Hb). This normal physiologic process
has similarities with iron deficiency anaemia (Hytten, 1985; NICE, 2008).

The average concentration of haemoglobin (Hb) during pregnancy varies between 11g/
dly and 12g/dL although the data are inconsistent with the available studies (NICE, 2008). It
is important to note that haemoglobin levels vary with gestational age, being able to locate the
threshold which would determine anaemia during the first and third trimester in values of Hb
<11g/dL and Hb <10.5 g / dL during the second trimester (Breymann, 2010).
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A retrospective study performed on 153,602 British pregnant women from various Low
ethnicities showed how the magnitude of decrease in haemoglobin levels during quality
pregnancy was associated with the weight of the newborn (Steer, 1995). The fall

in Hb levels from values below 10.5 g / dL was associated with risk of preterm

birth and low birth weight (Steer, 1995; Steer, 2000). A review of observational

studies has suggested a U-shaped correlation between haemoglobin levels and
pregnancy outcomes so that the proportion of children with low birth weight
increases when maternal haemoglobin values are at the lowest and highest range

studied. (Rasmussen, 2001)

Given that anaemia can have many causes (iron deficiency, thalassemia, sickle Other
cell anaemia), measuring haemoglobin by itself is a low yield test to determine clinical
iron deficiency, and it is necessary to perform further assessment to identify its pr?cti?e
aetiology (NICE, 2008; ICSI, 2010). Serum ferritin appears to be the parameter guidelines
with the best sensitivity and specificity for the diagnosis of deficiency in women

with anaemia (Guyatt, 1992; AHRQ, 2010) and can use a threshold of 30 mcg /L

with a sensitivity of 90% (Breymann , 2002).

Summary of evidence

Extreme haemoglobin levels during pregnancy are associated with an increased

Low risk of preterm delivery and low birth weight (Steer, 1995; Rasmussen, 2001). Hb
quality | values between 9.5 and 10.5 g / dL are associated with improved foetal growth
(Steer, 1995; Steer, 2000).

From evidence to recommendation

Since no studies on the use of resources, costs, and values as well as the preferences of pregnant
women have been identified, the Working Group considered making this recommendation given
the association of Hb levels with adverse pregnancy outcomes (low birth weight and preterm
delivery). This recommendation was considered weak because, despite the results of the mentioned
studies, a causal association between haemoglobin levels and birth outcomes (Rasmussen, 2001)
has not yet been established.

Recommendations

We suggest a universal screening for anaemia in pregnant women during the first

Weak prenatal visit.

Ny The universal screening for anaemia should be repeated in pregnant women after
28 weeks of gestation.

The diagnosis of anaemia in pregnancy should be set when the haemoglobin is
v below 11 g/ dl in the first trimester, less than 10.5 g / dl in the second and less
than 11 g/ dl in the third trimester.

Determination of ferritin

Taking into account that anaemia can have many causes (iron deficiency, thalassemia, sickle cell
anaemia), measuring haemoglobin by itself is a low yield test to determine iron deficiency, and
may need some additional evaluation to identify its aetiology (NICE, 2008; ICSI, 2010). The
blood haemoglobin levels can be considered outside the normal and, therefore, may require other
confirmation tests to diagnose anaemia, these values being 11g/100 ml at the first visit and 10.5
g/100 ml on week 28 (NICE, 2008).
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An SR (Guyatt, 1992) that assessed the value of five laboratory tests (serum ferritin level,
free erythrocyte protoporphyrin, mean corpuscular volume, transferrin saturation index, and
red blood cells distribution index) to diagnose iron deficiency anaemia has been identified. The
authors evaluated the results of 55 studies of diagnostic performance in individuals over 18 with
a low haemoglobin level who underwent at least one of the five tests and would at least allow the
calculation of test sensitivity. These data were used to calculate the area under the ROC curve for
each of the tests and the positive likelihood ratio (LR +).

The results of the SR by Guyatt (1992) showed how the determination of the Moderate
ferritin level is by far the best predictive value test for iron deficiency anaemia quality
over the other parameters evaluated. The ferritin level showed an area under the

ROC curve of 95% (95% CI 94-96), much higher than the rest of the parameters

(free erythrocyte protoporphyrin: 77%, mean corpuscular volume: 76% transferrin

saturation index: 74%, rate of red cell distribution: 62%; significant difference

p<0.001).

On the other hand, the range of values of LR + was significantly different
between the highest and lowest values of ferritin, adding value to this parameter:

Ferritin value Number of women LR + (IC 95 %)
=100 pg/L 1,368 0.08 (0.07 to 0.09)
45<100 pg/L 474 0.54 (0.48 to0 0.60)
35<45 ng/L 79 1.83 (1.47 t0 2.19)
25<35 pg/L 108 2.54 (2.11t0 2.97)
15<25 pg/L 146 8.83 (7.22t0 10.44)
<15 pg/L 494 51.85 (41.53 to 62.27)

Summary of evidence

Moderate | The determination of the levels of ferritin is the best parameter for the diagnosis
quality | of iron deficiency anaemia, with a positive predictive value of 95% (Guyatt, 1992)

From evidence to recommendation

Both the direction recommended and its strength were determined by the consistent results shown
by the systematic review assessed in this section which states that ferritin is the best parameter to
confirm the diagnosis of iron deficiency anaemia.

Recommendation

We recommend determining the level of serum ferritin to confirm a questionable

Stron . . . . .
g diagnosis of iron deficiency anaemia.

CPG FOR CARE IN PREGNANCY AND PUERPERIUM 105



Screening of Rh isoimmunisation

The application of the ABO blood group, Rh factor, and Coombs test at the first Other
prenatal visit is a general recommendation in all clinical practice guidelines. clinical
Similarly, it is recommended to repeat antibody testing ANTI D in Rh-negative practice
women between weeks 24 and 28 of gestation. (SEMFyC, 2002; USPSTF, 2004; guidelines
BSH, 2008; NICE, 2008; AHRQ, 2010; ICSI, 2010).

Rh incompatibility (Rh-negative women with an Rh-positive foetus) occurs in
10% of all pregnancies. If preventive measures are not taken, an isoimmunisation
occurs in up to 2% of women in the prenatal period, between 8% and 17% during
delivery, up to 6% after an abortion, or up to 5 % after amniocentesis (Mollison,
1987; ICSI, 2010). In such cases, the maternal ANTI D antibody would cross
the placenta in future pregnancies causing foetal erythroblastosis, and without
treatment, up to a third of these foetuses will develop perinatal haemolytic disease
or die during pregnancy or childbirth (Bowman, 1985; ICSI, 2010).

It is important to determine the Rh factor for Rh-negative women, so that they
can receive immunoprophylaxis properly to prevent isoimmunisation in future
pregnancies (NICE, 2008).

Summary of evidence

Other | Rh incompatibility occurs in 10% of pregnancies; it can cause isoimmunisation
clinical |in up to 2% of women in the prenatal period. If inappropriate prophylaxis is
practice | provided, perinatal haemolytic disease is developed (Bowman, 1985; NICE,

guidelines | 2008; ICSI, 2010).

From evidence to recommendation

To set the strength and direction of the recommendation, the Working Group felt that it was
essential to carry out a proper identification of Rh incompatibility in order to establish the necessary
prophylactic measures to help prevent Rh isoimmunisation and any severe complications for the
foetus. The complications that can arise from an Rh isoimmunisation justify the recommendation
to perform universal screening for Rh compatibility. The recommendation was set as strong by the
impact of this procedure on the health of the mother and the foetus.

Recommendation
A screening for Rh compatibility, ABO blood group and irregular antibodies
Strong | ¢ould be performed to all pregnant women at the first prenatal visit.
Stron The determination of anti-Rh antibodies should be determined to Rh negative
g pregnant women with Rh incompatibility between weeks 24 and 28 of gestation..

Anti-D prophylaxis
Routine prenatal prophylaxis with anti-D immunoglobulin for Rh-negative women

A report on health technology assessment (Pilgrim, 2009) and a meta-analysis (Turner, 2011)
evaluating the effectiveness, the most appropriate patterns of anti-D prophylaxis in the prevention
of Rh sensitisation in pregnant women were identified.
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Turner’s meta-analysis (2011) was included as it considered all the studies of the evaluation
report, and it performed a rigorous analysis of the results with a sensitivity analysis of the influence
of bias on the results of the studies.

The meta-analysis included 10 RCTs, two of which (Bowman, 1978; Bowman, 1987) took
the same group of women as control and were not strictly comparative studies, but provided useful
data on the effectiveness of a single dose of anti-D immunoglobulin. The authors of this meta-
analysis conducted adjusted analysis to internal bias (methodological limitations) and external
bias (applicability of results) of included RCTs included, due to the heterogeneity regarding
the anti-D immunoglobulin, obstetric characteristics of women and follow-up timemanagement
guidelines.

The effectiveness of three anti-D immunoglobulin patterns for the prevention of Rh
sensitisation was evaluated.

¢ For the 500 IU scheme (100 mcg), (two doses between weeks 28 and 34 of gestation) in
four studies (Huchet, 1987; Mackenzie, 1999; Mayne, 1997; Tovey, 1983).

¢ For the 1,500 IU scheme (300 mcg), (two doses between weeks 28 and 30) and 1,250 IU
(250 mcg), (two doses between weeks 28 and 34) The Expert opinion was consulted, which
considered the effectiveness taking into account the half-life of anti-D immunoglobulin,
the minimum current level to generate the adhesion and protection of pregnant women.

Compared with the administration of anti-D immunoglobulin postpartum or after Moderate
sensitisation events during pregnancy, antepartum routine anti-D prophylaxis quality
showed a reduction in the risk of sensitisation of Rh negative women (10 RCTs,

47409 pregnant women; OR 031,95% CI10.17t00.56) (Bowman, 1978; Bowman,

1987; Hermann, 1984; Huchet, 1987; Lee, 1995; Machenzie, 1997; Mayne, 1997;

Tovey, 1983; Trolle, 1989).

Another analysis that excluded two studies using as a control the same group of
women (Bowman, 1978; Bowman, 1987) showed similar results (8 RCTs, 29,236
pregnant women; OR 0.31, 95% CI 0.16 to 0.61 ) (Bowman, 1978; Hermann,
1984; Huchet, 1987; Lee, 1995; Machenzie, 1997; Mayne, 1997; Tovey, 1983;
Trolle, 1989).

Routine perinatal prophylaxis with different doses of anti-D immunoglobulin for Rh-
negative women

Compared with the administration of anti-D postpartum or after sensitisation Moderate
events during pregnancy, two doses of either anti-D immunoglobulin 500 IU (100 quality
mcg) (Turner, 2012) (4 RCTs, 20,877 pregnant women; OR 0 31,95% CI 0.09 to

0.65), 1,500 IU (OR 0.42,95% CI 0.17 to 0.73) or 1,250 IU (OR 0.18, 95% CI

0.03 to 0.53), are effective in the prevention of Rh sensitisation.

Compared with the administration of anti-D postpartum or after sensitisation events Moderate
during pregnancy, the probability that a dose of anti-D immunoglobulin of 1250 IU quality
(250 mg) (Turner, 2012) (OR 0.18; 95% C10.03 to 0.53) is effective is 83%, while

it is 76% and 15% for the 1,500 IU (300 mcg) and 500 IU schemes (100 mcg),
respectively (4 RCTs, 20,877 women pregnant).

Summary of evidence
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Moderate | Prophylaxis with anti-D immunoglobulin during pregnancy significantly reduces

the risk of Rh sensitisation (Turner, 2012).

Moderate

The patterns of anti-D immunoglobulin 500 IU (100 mcg), 1,250 IU (250 mcg),
1,500 IU (300 mcg) decrease the risk of Rh sensitisation (Turner, 2012), being the
dose of 1,500 1U (300 mcg) the most likely to be effective.

From evidence to recommendation

The issues considered by the development group to determine the strength and direction of the
recommendation were:

1. Quality of the evidence: the quality of the evidence in most variables of the results

assessed for anti-D prophylaxis in the prevention of Rh sensitisation has decreased,
because the studies included have limitations such as lack of blinding, losses during
follow up and a wide heterogeneity in the intervention and the population groups
studied. Despite the above limitations, the results of the unadjusted data are consistent
with those adjusted and with the sensitivity analysis.

. Balance between benefits and risks: regarding the systematic perinatal prophylaxis

with anti-D immunoglobulin for Rh-negative women, has been identified a clinical
benefit, both in the adjusted and unadjusted analysis of the anti-D immunoglobulin
in the prevention of Rh sensitisation. Regarding the systematic perinatal prophylaxis
with different doses of anti-D immunoglobulin for Rh-negative women, there has
been a unique benefit with the administration of the 500 IU, 1250 IU, and 1500 IU
schemes in the prevention of Rh sensitisation. As the studies are scarce and with low
precision, the analysis of prophylaxis with different doses of immunoglobulin are
based on statistical models, making it necessary to carry out studies evaluating direct
comparisons.

. Use of resources and costs: the evaluation report on health technologies by Pilgrim

(2009) showed that the cost per QALY gained by routine perinatal prophylaxis with
anti-D immunoglobulin for Rh-negative primiparous women compared to non-treated,
ranged from 9,000 and 15,000 £, and all women ranged between 20,000 and 35,000 £,
thus being a cost-effective intervention. The authors considered that the cost resulting
from the intervention in England and Wales would be between 1.8 and 3.1 million £
per year if applied to primiparous women, and between 2 and 3.5 million if applied
to all women. A previous cost effectiveness analysis (Chilcott, 2004) had shown very
similar results, providing similar conclusions to those by Pilgrim (2009).

Finally, considering the aspects described, the development group made a recommendation

in favour of the intervention, as there is a strong statistical and clinical consistency between
the adjusted and unadjusted results as well as in the sensitivity analysis. Furthermore, the
recommendation is strong because the routine prenatal prophylaxis with anti-D immunoglobulin
reduces the risk of immunisation and consequently of haemolytic disease of the newborn. For
recommendations on the administration of anti-D immunoglobulin information from the data
sheet and clinical practice guidelines (NICE, 2008; Servei de Salut de les Illes Balears, 2012) has
been obtained.
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Recommendations

Routine prenatal prophylaxis with an administration of 300 pg (1,500 IU) of
Strong | anti-D immunoglobulin should be offered to unsensitised Rh-negative pregnant
women to reduce the risk of sensitisation.

The prenatal prophylaxis should be administered as a single dose between

Strong weeks 28 to 30 of gestation to unsensitised Rh-negative women.
A single dose of anti-D immunoglobulin should be administered within 72 hours
of any episode of potential sensitisation (abortion, ectopic pregnancy, partial
Strong molar pregnancy, chorial biopsy, amniocentesis, cordocentesis, External Cephalic
Version —-ECV-.)
St Additional doses of anti-D immunoglobulin should be administered if a feto-
rong

maternalhaemorrhage of 10 to 15 mL occurs.

Prophylaxis with 300 micrograms (1,500 IU) of anti-D immunoglobulin should
Strong | be administered to Rh-negative unsensitised women whose newborn (NB) is Rh
positive during the first 72 hours of postpartum.

Screening for hypothyroidism

Two RCTs (Negro et al., 2010; Lazarus et al., 2012) evaluating the results of thyroid function
screening in the first trimester were identified.

Negro (2010) (Negro et al, 2010) compared the impact of performing a universal screening
of the thyroid function against an opportunistic identification on obstetric and neonatal
complications on the 11th week of pregnancy. The trial randomised 4,562 pregnant women with
no history of thyroid disease in two Italian health care centres; in one group samples were taken
of all participants to determine the levels of TSH and T4 and those in which thyroid dysfunction
was identified (n = 2,280) were treated or a group in which only the levels of TSH and T4 were
analysed in women considered at high risk (family history or symptoms of autoimmune thyroid
disease, personal history of type I diabetes or autoimmune disease, history of abortion or preterm
delivery) (n = 2,282).

In this study the impact of participating in one group or another on the composite endpoint
for a wide range of obstetric and neonatal complications was evaluated: abortion, hypertension,
preeclampsia,gestational diabetes,placental abruption, gestational thyrotoxicosis,caesareansection
delivery, congestive heart failure, preterm delivery, respiratory distress, admission to a neonatal
intensive care unit (ICU), low or high birth weight, birth prematurity, Apgar <3 after 5 minutes,
perinatal death.

A multi-centred RCT (Lazarus, 2012) comparing the intelligence quotient (IQ) of children
at three years of age of women who had undergone screening for thyroid function in the first
trimester (and who were treated depending on the results of the screening) against the IQ of the
children of women who did not receive screening at any time during pregnancy or treatment has
been identified.

The RCT took blood samples to determine the levels of thyrotropin and free T4 to 21,846
pregnant women (aged 18, with a single foetus, and a mean gestational age of 12 weeks) in their
first hospital visit. These women had no known thyroid disease. The screening group included
10,924 women who underwent screening before week 16 of gestation and 390 who were diagnosed
with underactive thyroid, thus being recommended a replacement therapy. In the control group
(10,922 women) in 404 women thyroid function was not determined until after delivery. Three
years after birth, a group of blinded psychologists determined the 1Q of the children of women
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who had altered their hormonal study by the Wechsler scale, as well as other outcomes related to
the children’s behaviour and the psychological status of the mothers.

The results of the study by Negro (2010) (Negro et al, 2010) showed a similar Moderate
risk of obstetric or neonatal complications between the two groups compared quality
(universal screening group: 1,559 events against opportunistic screening group:

1.545; OR 1.01,95% CI10.91 to 1.10).

Although a lower percentage of complications among women with low risk
of thyroid disease universal group of opportunistic screening (OR: 0.43; 95% CI
0.26 to 0.70) was observed, this result was not observed between women at high
risk (OR 0.60,95% CI 0.26 to 1.39).

The results of the study by Lazarus (2012) (Lazarus et al., 2012) showed that Moderate
screening for hypothyroidism between weeks 12 and 13 of gestation, and the quality
treatment in case of alterations, poses no benefit for the prevention of cognitive

impairment in children at the age of three compared to a study group who did not

undergo that screening at any stage of the pregnancy. The result of the Wechsler

scale showed no difference in the 1Q of children of mothers in both groups

(screeniing at any stage of the pregnancy. The result of the Wechsler scale showed

no difference in the IQ of children of mothers in both groups (screening group:

IQ 100 versus control group: 1Q 99.2; mean difference 0.8 points; 95% 1Q - 1.1

to 2.6; p = 0.40).

The percentage of children with an IQ below 85 points also showed no significant Moderate
differences between the two groups (screening group: 12.1% versus control group: quality
14.1; difference 2.1%,95% 1Q -2.6 to 6, 7; p = 0.39).

The results of this study should be confirmed over a longer period (5 or 10 years of Other
life) to confirm the lack of benefit of this intervention, and should examine whether ~clinical
the results would be the same if the screening is done at an earlier gestational age pr?cti?e
(Galdeano and Rodrigo, 2012). guidelines

Recently, a Working Group of the Spanish Society of Endocrinology and
Nutrition, jointly with the Spanish Society of Gynaecology and Obstetrics (SEGO),
has developed a consensus document on the detection of thyroid dysfunction in
pregnant women (Vila, 2012).

This consensus conference insisted on the benefit of universal screening for
thyroid function rather than of selective screening in women with risk factors,
mainly due to the importance of proper treatment of hypothyroidism during
pregnancy. While recognising that the prevalence of clinical hypothyroidism
does not exceed 1.6% in our environment, it is important to avoid major obstetric
complications associated with thyroid dysfunction (such as infertility, abortion and
intrauterine foetal death, restricted intrauterine growth, hypertension, placental
abruption or prematurity), in some cases contradicting the results of the clinical
trial by Black (2010).

The consensus document also highlights the limited applicability of the results
of the clinical trial by Lazarus (2012) mainly due to a late start of the screening
and the treatment during the second trimester as well as the lack of control of the
women treated and the women untreated compared to euthyroid mothers (with a
normal thyroid function).
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The Working Group consensus conference mentioned justifies that considering
that thyroid dysfunction is a disease easily diagnosed, with effective treatment
and without risk, universal screening for thyroid function should be recommended
before week 10 of gestation.

Moreover, the US Preventive Services Task Force (USPSTF, 2012) does not
make any recommendation on the need for a screening for hypothyroidism in
adults. This position takes into account that the determination of TSH can result in
damage in the case of false positives, and that there is no data on the clinical outcome
improvements deriving from the treatment of asymptomatic adults detected by
screening. This paper intends to conduct a screening for hypothyroidism in the
first visit to women at increased risk of thyroid disease. Screening for thyroid
disease should be performed in the following situations:

* Women over 30.

® Women with a family history of autoimmune thyroid disease or
hypothyroidism.

* Women with goiter.
* Women with antithyroid antibodies, mainly with peroxidase antibodies.

* Women with symptoms implying suggestive clinical signs of thyroid
hypofunction.

®* Women with type 1 DM or other thyroid disorders.
®* Women with infertility problems.
* Women with a history of abortion or preterm labour.

®* Women with a history of head or neck irradiation or previous thyroid
surgery.
* Women on replacement therapy with levothyroxine.

* Women who live in areas presumably deficient in iodine.

Summary of evidence

Screening for hypothyroidism in the first trimester of pregnancy has not been
Moderate | Shown to be effective for the prevention of cognitive disorders in children at the

quality |age of three (Lazarus et al., 2012). On the other hand, it has not shown to increase
the risk of obstetric or perinatal complications (Black et al., 2010).

Some Working Groups have reported that the results of clinical trials may have
limited applicability, and considered that the benefits of screening of the thyroid
function to facilitate proper treatment of hypothyroidism during pregnancy should
be taken into account, thus, warranted universal is screening considered justified
for pregnant women (Vila, 2012).

Expert
opinion

From evidence to recommendation

The aspects that were considered to establish the strength and direction of the recommendation
were:

1. Quality of the evidence: the quality of the evidence is considered moderate due to
certain limitations in the design of the RCT by Lazarus (2012) (Lazarus et al, 2012),
related to the monitoring of the participants (21.8% in the screening group and 26.7%
in the control group). In the follow-up, many women in the control group also refused
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to allow their children to undergo the 1Q test (19 in the screened group versus 41 in
the control group). A sensitivity analysis showed that this had no impact on the study
results. On the other hand, women in the control group did not receive a placebo
treatment, but it cannot be assessed whether this put the blindness of the study at risk.

2. Costs and use of resources: A US economic evaluation study (Dosiou, 2008) compared
the cost effectiveness of making a universal screening for thyroid disease or not do
it throug h a cost-utility analysis with a Markov model, but that obtained the efficacy
and usefulness data indirectly from a review of the literature or expert consultation.
The three models compared (no screening, screening by TSH or screening by anti-
thyroperoxidase (anti-TPO) antibody) showed a very similar mean QALY gained of
about 26.8. The screening by TSH showed the best cost-utility ratio for an additional
costper QALY gained of $15 when compared to the screening with anti-TPO antibodies.
The authors concluded that screening during the first trimester was a cost-effective
intervention. A subsequent study (Thung, 2009) evaluated whether routine screening
of the thyroid function was cost effective for cases of subclinical hypothyroidism.
The study adopted a decision tree from a social perspective to calculate QALY related
to the IQ of children and the efficacy data derived from a review of the literature.
The model showed that universal screening of 100,000 women would provide a
gain of 589.3 QALY, and screening would result in savings of $8,356. The authors
concluded that universal screening would be a more cost-effective intervention than
not performing the screening, but the lack of reliable data from RCTs on the efficacy
of this intervention does not allow the implementation of the strategy for the moment.

When formulating the recommendation, the Working Group assessed in detail the joint
recommendation of the Spanish Society of Endocrinology and Nutrition and the SEGO (Vila,
2012). The recommendations of this consensus conference, highlights the need for a universal
screening of the thyroid function, given the limited applicability of the results of the clinical trials
included in this clinical question, and the benefit derived from the aforementioned screening
aimed at a correct diagnosis and treatment of hypothyroidism during pregnancy, to prevent major
obstetric complications associated with the thyroid dysfunction. However, the Working Group
considered that the document by Vila (2012) does not pay enough attention to the results of
the available clinical trials, though with some limitations, which show that universal screening
for hypothyroidism has no effect on clinical impact outcomes with obstetric or perinatal
complications or cognitive impairment. On the other hand, the routine determination of THS in
all pregnant would pose a difficulty in clinical practice derived from the complexity of the proper
interpretation of the test results and the possibility of false positive results, so it was agreed to
focus the recommendation on the risk groups. The strength of the recommendation shows the
uncertainty and potential controversy surrounding this issue.

Recommendation

A screening of thyroid function should be carried out at the first visit in pregnant
women with risk factors for thyroid dysfunction: women over 30, women with
. a family history of thyroid disease, women with a history of thyroid disease,
women with DM type 1 or other autoimmune disorders, women with a history
of repeated abortions, irradiation of head or neck, on levothyroxine replacement
therapy or who live in areas that are presumably deficient in iodine.
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Screening for gestational diabetes

Four SRs (Syed, 2011; USPSTF, 2008; Farrar, 201; Tieu, 2010) have been identified. The SR by
Syed (2011) evaluated the effect of screening for gestational diabetes (GD) and the management of
diabetes during pregnancy on perinatal mortality. The SR included 70 studies, of which only three
evaluated issues related to GD screening: one compared the impact of early detection strategies
against late detection strategies (Dong, 1993); other compared two types of diagnostic criteria
for GD, one proposed by the American Diabetes Association (ADA) and the other by the WHO
(Schmidt, 2001); and a third study compared the effect of universal screening versus selective
screening of women at high risk (Ezimokhai, 2006).

An SR conducted by the US Preventive Services Task Force (USPSTF, 2008) which provided
additional information on the adverse effects associated with screening for gestational diabetes
was also located.

Two SRs (Farrar, 2011; Tieu, 2010), evaluating different screening strategies for GD and its
association with maternal and newborn outcomes were included.

Additionally, it has also included the HAPO study (HAPO Study Cooperative Research
Group, 2008), an observational study carried out in 24,505 pregnant women from four continents
whose results have prompted a review of the diagnostic criteria of GD.

Screening efficacy and safety for gestational diabetes

A high quality systematic review made by the USPSTF in 2008 (USPSTF, 2008) Other

did not identify any clinical trial on the efficacy of using a screening for GD to clinical
reduce the morbidity and mortality for the mother or the newborn. From these pr;.lcti?e
results, the USPSTF did not make any recommendations on conducting screening Suidelines
for GD because the available evidence was insufficient to establish the balance

between the benefits and risks of the intervention.

Early screening strategies compared to late screening strategies

In the SR by Syed (2011) a retrospective cohort study conducted in Australia Low
(Dong, 1993) that included 1,027 women with a history of GD in the previous quality
pregnancy were included. In a group of 180 women, a glucose tolerance test
(OGTT) was performed before 24 weeks of gestation, in another group of 685
women the test was performed between weeks 26 and 30 and in a group of 162
women, no screening for GD was performed. There were no differences in the
rates of perinatal mortality in the three groups: 2.2% versus 0.6% versus 3.1%

Universal screening versus screening risk groups

In the SR by Syed (2011) a study (Ezimokhai, 2006) comparing universal Very low
screening versus selective screening of high-risk women (n = 11,738) was quality
included. This retrospective study compared the neonatal outcomes of pregnant

women attending the same hospital during two different periods in which different

types of screening for GD were performed. The first group consisted of women

seen between the months of June 1996 to December 1997, a period in which

selective screening was done on the basis of risk factors (diabetes in a first degree

relative, history of GDM, background of a newborn dead without apparent cause,

previous newborn with macrosomia, maternal weight> 100 kg). A 1-h with 50 g

glucose test was performed and if the result was =7, 8 mg / dl a second test was
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conducted with 100 g. The second group consisted of women seen between June
2001 and December 2002, a period in which screening was performed to all
pregnant women with a 1 h with 50 g OGTT.

In this study there was a higher percentage of caesareansection delivery,
macrosomia and birth defects in the selective screening group (30.3% versus
19.8% p = 0.002; 22.2% versus 10.6%, p <0.001; 22.2% versus 10.6 p = 0.03
respectively). There were no differences in intrauterine mortality (2.9% versus
1.4%) or frequency of preterm delivery (22.5 versus 17.5)

In the SR by Tieu (2010) a quasi-randomised study with important methodological Low
limitations (Griffin, 2000) was incorporated. This study included 3,742 women quality
who were randomised to receive a universal screening test with 1-h 50 g glucose
(regardless of the time of the last meal) in weeks 26 and 28 of gestation (in case

of positive a 100 g glucose test was performed) or selective screening of women

at high risk with a 3-h OGTT with 100 g in week 32. It was considered that

women were at risk of Gd if they had first-degree relatives whit diabetes, weight

>100 kg in the current pregnancy, previous newborn weighing >4.5 kg, history of
unexplained foetal death, malformations, previous GD, glycosuria, macrosomia

and polyhydramnios in the current pregnancy.

In this study, more women were diagnosed with GD in the universal screening
group (n = 35) than in the group of selective screening (n = 22) (RR 0.44,95% CI
0.26 to 0.75).

Gestational age at birth was lower in the group of women who received
selective screening compared to those receiving universal screening (39.7 weeks
versus 39.85 weeks on average; DM -0.15 weeks, 95% CI-0.27 to -0.03), although
this difference did not appear clinically relevant.

Adverse effects of screening for gestational diabetes

In the SR by the USPSTF (2008) three observational studies were included witha Low
suitable design (2 prospective cohorts and a cross-sectional study) evaluating the quality
psychological effects of screening for GD.

One study (Rumbold, 2002) included 209 Australian women and assessed
anxiety, depression and worry about the health of the foetus before and after the
completion of screening. No association was found between these three variables
and the screening results. Women with negative screening results were more
likely to rate the screening experience as positive than those with positive results
(p <0.010).

Another cohort study (Daniells, 2003) compared the results of the Mental
Health Inventory Sand the anxiety score from the Spielberg Inventory State-Trait
Anxiety among women diagnosed with GD (50 women) and women with normal
glucose tolerance (50 women). It was observed, that women with GD had higher
scores on both instruments at 30 weeks of gestation, although there were no
statistically significant differences at week 36 and 6 weeks after childbirth.

The cross-sectional study (Spirito, 1989) included in the SR by Hillier (2008) Very low
evaluated the psychological state of 68 women with GD and 50 controls without quality
GD in the 35th week of gestation without any differences in mood according to

the Profile of Mood States bipolar Form.

114 CLINICAL PRACTICE GUIDELINES IN THE SNS



Glucose administration strategies for conducting an OGTT

Two quality SRs (Farrar, 2011; Tieu, 2010), evaluated and compared different management
strategies for conducting glucose OGTT for GD screening. Tieu (2010) included three RCTs
that evaluated this aspect (230 women). Farrar (2011) included five RCTs (578 women), three of

which coincided with those of the previous SR.

The comparisons studied in these SRs were: 1) 75 g versus 100 g OGTT test; 2) 50 g glucose
monomer drink versus 50 g glucose polymer drink; 3) chocolate versus 50 g glucose monomer

drink; 4) chocolate versus 50 g glucose polymer drink.

5 g OGTT test compared to 100 g OGTT test

The SR by Farrar (2011) included an RCT (Olarinoye 2004,248 women, 21 events)
comparing a screening with 75 g OGTT test (138 women) with a 100 g OGTT
(110 women) after 28 weeks of gestation, using the diagnostic criteria proposed
by the WHO. No statistically significant differences in the rate of diagnosis of GD
were found from one test to another (95% CI 0.96 to 6.75 RR 2.55).

Glucose monomer drink compared to glucose polymer drink

Two studies (Bergus, 1992; Murphy, 1994) assessed this comparison (161 women,
5 events) with no significant differences in the rate of diagnosis of GD (RR 1.61,
95% CI 0.28 to 9.15). There were no differences in terms of taste preference
between these two forms of administering glucose (1 RCT, 85 women, 16 events,
RR 0.86,95% CI0.34 to 2.04).

Monomer or polymer glucose drinks compared to chocolate

A study (Murphy, 1994) evaluated these two comparisons. It found no differences
in the diagnosis rate of GD for the first comparison (1 RCT, 80 women, 3 events,
RR 6.67, 95% CI 0.36 to 125.02) nor for the second one (1 RCT, 80 women,
two events, RR 4.44;10.22 to 89.84% C95). However, the chocolate was better
assessed in terms of taste than the monomer glucose drink (RR 0.35,95% C10.17
to 3.72) and the polymer glucose drink (RR 0.42; 95 0.22 to 0.82%).

Diagnostic criteria for GD

The publication of the study results on Hyperglycaemia and Adverse Pregnancy
Outcome (HAPO) has led to the revision of the diagnostic criteria of GD by
different organisations. Recently, the ADA has changed its recommendations and
adopted the criteria proposed by the International Association of Diabetes and
Pregnancy Study Group (IADPSG), which are based on this study (HAPO Study
Cooperative Research Group, 2008).

The HAPO study is an observational study carried out on 24,505 women that
analysed the risk of the occurrence of adverse outcomes in pregnancy in relation to
different levels of maternal glucose intolerance, below diabetes diagnostic levels.
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One oral glucose tolerance test (OGTT) with 75 g was performed and ongoing Other
associations were identified between the levels of maternal glycaemia (baseline, clinical
after 1 hour and after 2 hours) with an increased risk of having a birth weight above pre.lcti?e
the 90th percentile and C-peptide levels in cord blood above the 90th percentile. ~ Suidelines

Associations between higher levels of maternal glycaemia and increased risk of
caesareansection delivery, neonatal hyperglycaemia, premature delivery, shoulder
dystocia, neonatal intensive care, hyperbilirubinemia, and preeclampsia were also
found. The results of this study indicated a linear association between maternal
glucose levels and adverse perinatal outcomes but could not define a cut-off level
at which the risk of adverse outcomes increased.

The IADPSG based itself on the HAPO study to establish diagnostic cut-offs
for fasting glucose after 1 hour and after 2 hours (5.1, 10.0 and 8.5 mmol / I, i.e.
95.4 mg / dl, 180 mg / dl and 154.8 mg / dl, respectively) using glucose levels
associated with an incrased riks of having a large baby (above the 90th percentile
for gestational age).

The Canadian Diabetes Association guidelines also based themselves on the
HAPO study to establish the cut-offs. In this case they were higher than those
proposed by the IADPSG as blood glucose levels with an OR> 2 for the outcome
of a newborn large for gestational age were taken into account.

Criteria proposed by the ADA versus criteria proposed by the WHO for the diagnosis of
gestational diabetes

The SR by Syed (2011) included a cohort study conducted in Brazil in 2001 with Very low
4,977 women aged 20 years or more, between 20 to 28 weeks of gestation with no  quality
history of diabetes outside the pregnancy. All women underwent a 2 h OGTT with

75 g of glucose between weeks 24 and 28 and the diagnostic criteria of GD (in

2001 values) proposed by the ADA were compared (at least two plasma glucose

values 5.3 mmol / 1 (95.4 mg / dl), =10,0 mmol /1 (180 mg / dl) after 1 hour, and

=8,6 mmol /1 (154.8 mg / dl) after 2 hours) with those proposed by the WHO

(fasting glucose =7,0 mmol/l or 126 mg / dl or blood glucose after 2 hours =7,8

mmol /1 or 140 mg / dl) after a 2 h OGTT with 75 g). Following the criteria of the

ADA, 119 women (2.4%; 95% CI 2.0 to 2.9) were diagnosed and according to the

WHO 357 (7.2%; 95% CI1 6.5 to 7.9).

After adjustment by health centre, age, maternal weight, weight gain, and
ethnicity, it was observed that the diagnosis of GD based on the ADA criteria
was not associated with a statistically significant increased risk of macrosomia
but with an increased risk of preeclampsia (RR 2.28) and perinatal mortality
(RR 3.10). However, applying the WHO diagnostic criteria, the diagnosis of GD
was associated with an increased risk of macrosomia (RR 1.45), of developing
preeclampsia (RR 1.94) but was not associated with a statistically significant
increase risk of perinatal mortality.

Criteria proposed by the WHO versus criteria proposed by the IADPS

The SR by Wendland (2012) evaluated the association between the diagnosis of GD following
the criteria proposed by the WHO (the same criteria as in the previous study) and those proposed
by the IADPSG (values from 2010) with adverse outcomes in untreated women. The authors
possessed the database from the Brazilian Study of Gestational Diabetes (EBDG), which allowed
the analysis for both criteria.
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Women diagnosed with GD according to WHO criteria were at increased risk of
macrosomia than healthy women (five trials, 11,588 women, 482 events, RR 1.81,
95% CI 147 to 2.22; p <0.001).

No study assessing macrosomia according to the IADSPG diagnostic criteria was
identified. The authors conducted an analysis using the database by EBDG and
the calculated RR was 1.38 (4,377 women, 482 events, 95% CI 1.14 to 1.68; p =
0.001).

Women diagnosed with GD according to the WHO criteria showed a higher risk
of having a newborn large for gestational age compared to those not diagnosed
with GD (4 studies, 28,755 women, 2,755 events, RR 1.53,95% CI 1,39 to 1.69).

Three studies evaluated the risk of having a newborn large for gestational age in
women diagnosed according to the IADPSG criteria (3 studies, 35,902 women,
2,392 events, RR 1.73, 95% CI 1.28 to 2.35). The existence of significant
inconsistencies between the three studies (I2 = 93%) limits the validity of the
combined RR.

Two studies provided data to evaluate the perinatal mortality using the WHO
diagnostic criteria, observed an association, which did not reach statistical
significance (2 studies, 9072 women, RR 1.55,95% CI 0.88 to 2.73).

There were no studies that allowed evaluating the diagnostic criteria according
to the IADSP, so an analysis of the EBDG database was performed and found
statistically significant similar results (1 study, 4,431 women, RR 1.40, CI 95%
from 0.91 to 2.14).

A statistically significant positive association between the diagnosis of GD was
observed following the criteria proposed by the WHO and the incidence of
preeclampsia (3 studies, 2.6677 women, RR 1.69,95% CI 1.31 to 2.18).

Following the criteria of the IADPSG, the overall RR was of similar magnitude
(3 studies, 35,052 women, RR 1.71,95% CI 1.38 to 2.13) but the results were very
inconsistent across the studies.

The two diagnostic criteria detected women with increased risk of caesareansection
delivery, being the combination a little higher when the WHO criteria (RR 1.37,
95% CI 1.24 to 1.51) were used than when those proposed by the IADSPG (RR
1.23,95% CI 1.01 to 1.51) were used. For the IADSPG criteria, the results were
inconsistent across the 3 studies included.

In Spain, the Spanish Group of Diabetes and Pregnancy recommends universal
screening of GD considering the high prevalence of this disease (Spanish Group
of Diabetes and Pregnancy, 2006).

Other clinical practice guidelines with the same scope as this guide (Servei de
Salut de les Illes Balears, 2012), provide universal screening as recommended by
the Spanish Group of Diabetes and Pregnancy, taking into account the following
considerations:

¢ [tis necessary to make a shared and informed decision on the performance
of this screening to women, and respect the decision of those women
without risk factors that decide not to undergo the test.

¢ In the information sharing process, women should be informed of:
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® Pregnancy with gestational diabetes finishes in most cases satisfactorily,
without complications and with the birth of a healthy baby.

® Gestational diabetes is a nutrition problem to the foetus due to an excess
of glucose received that stimulates its insulin secretion and, therefore,
its growth can be accelerated and produce macrosomia, which in turn is
associated with the risk of dystocia.

® An adequate glycaemic control during pregnancy can reduce perinatal
complications.

e Gestational diabetes usually responds to changes in the diet and
encouragement of physical activity, and a small percentage of women
require drug treatment.

® Gestational diabetes increases the risk of women to repeat an episode of
gestational diabetes in future pregnancies, or having type 2 diabetes so it
is necessary to control women at least six weeks after childbirth.

® Maternal glycaemic control and breastfeeding can help reduce the risk of
the baby developing obesity or diabetes in the future.

¢ Performing the O’Sullivan test as a screening test (administration of 50 g
of glucose orally without being fasting, with blood drawn after an hour to
determine plasma glucose), following the directions below.

® Perform screening during the first trimester of the pregnancy for women
at high risk for gestational diabetes: women with an BMI =30 Kg /
m2;personal history of gestational diabetes or other problems with glucose
metabolism; obstetric history with suspected undiagnosed gestational
diabetes (macrosomia).

® Repeat screening between weeks 24 and 28 in women at high risk for
gestational diabetes with a negative result in the first trimester screening,
or with a positive result and a normal blood glucose curve.

® Perform universal screening between weeks 24 and 28.

e Perform screening during the third trimester of pregnancy in women when
the outcome of universal screening is not available.

Summary of evidence

Universal screening versus not screening

There are no studies comparing the results of performing a universal screening for gestational
diabetes with not performing it.

Early screening strategies versus late screening strategies

Conducting a screening for gestational diabetes before 24 weeks of gestation

Low compared to performing a late screening (between weeks 26 and 30) or not
quality | performing screening has shown no difference in the rate of perinatal mortality
(Dong, 1993).

Universal screening versus selective screening in risk groups
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Low
quality

Universal screening, compared to selective screening performed to women at
high risk of developing gestational diabetes, presents higher diagnosis rates of
gestational diabetes.

Selective screening, compared to universal screening detects more women with
infants small for gestational age at birth, although the difference is not clinically
relevant (1 day on average) (Tieu, 2010).

Low
quality

Universal screening compared to selective screening presents no differences in
intra-uterine or percentage mortality of preterm births.

Selective screening, compared to universal screening, is associated with
higher percentage of caesareansection delivery, macrosomia, and congenital
malformations.

Adpverse effects of screening for GD

Low
quality

During the first weeks after screening, women with positive results may show
more anxiety and psychological stress than women with negative results, although
these differences are not kept at the end of the third trimester or in the puerperium.

Glucose Management Strategies to perform an OGTT test

Low
quality

There is no difference between using a 75 g OGTT or a 100 g OGTT in the rate of
diagnosis of GD using the diagnostic criteria proposed by the WHO.

There is no difference between using a glucose monomer drink or a glucose
polymer drink in the diagnosis rate of GD.

There is no difference between using a chocolate bar or a glucose monomer or
polymer drink in the diagnosis rate of GD.

There is no difference regarding taste preference between a glucose monomer or
polymer drink.

The administration of a chocolate bar is better valued in terms of taste than a
glucose monomer or polymer drink.

Diagnostic criteria for GD

Very low
quality

Applying the diagnostic criteria proposed by the ADAin 20122, a higher percentage
of women were diagnosed with GD than by applying the WHO? criteria.

The diagnosis of GD according to the criteria proposed by the ADA in 2001,
compared to those by the WHO, is associated with an increased risk of preeclampsia
and perinatal mortality, but not with an increased risk of macrosomia.
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Very low
quality

Applying the diagnostic criteria proposed by the WHO, the risk of macrosomia
appears to be higher than when applying the diagnostic criteria proposed by the
TADPSG?*, although the data comes from indirect comparisons.

Applying the WHO criteria, the risk of having a newborn large for its gestational
age seems to be somewhat smaller than applying the diagnostic criteria proposed
by the IADPSG.

The risk of preeclampsia is similar when applying the diagnostic criteria of the
WHO and the IADPSG.

The diagnosis of GD applying the diagnostic criteria proposed by the WHO
or those proposed by the IADPSG is not associated with an increased risk of
perinatal mortality.

From evidence to recommendation

The aspects considered in determining the strength and direction of the recommendations were:

1.

Quality of the evidence: there is no direct evidence that assessed the efficacy of
performing a universal screening for gestational diabetes. In the literature, studies
that have compared different screening strategies, primarily aimed at making a
universal screening or screening in women with risk factors have been identified.
From the available studies it can be concluded that:The quality of the evidence is
very low due to the serious limitations of the available observational and mostly
retrospective studies. It should be noted that in addition to providing indirect evidence
to answer this question, they are a source of inconsistency between their results.
These reasons make the reliability of these studies very low. This fact determines that
all the recommendations in this section have been considered good clinical practice
recommendations.

a.Performing early or late screening did not show differences in terms of perinatal
outcomes.

b.In a retrospective cohort study (Ezimokhai, 2006), selective screening of women
with risk factors, compared with universal screening, showed a higher percentage
of caesareansection delivery, macrosomia and birth defects, with no differences in
intrauterine mortality or frequency of preterm delivery. Another quasi-randomised
study (Griffin, 2000) has shown that selective screening resulted in a lower
gestational age at birth, unimportant from a clinical point of view, while universal
screening contributed to the diagnosis of more women with GD.

c.In Spain, the Spanish Group of Diabetes and Pregnancy recommends universal
screening for GD considering the high prevalence of this disease.

2 GD diagnostic criteria proposed by the ADA in 2001: at least two basal plasma glucose values =5,3 mmol / L (95.4 mg / dl)
>10,0mmol /1 (180 mg / dl) after 1 h and =8,6 mmol / L (154.8 mg / dl) (at 2h) after a 2-hour 75 g OGTT test.

3 GD diagnostic criteria proposed by the WHO: fasting glucose =7, 0mmol, / 126mg / dl or blood glucose after 2 hours =7,8mmol /
lo 140 mg / dl) after a 2-h 75g OGTT test.

* GD diagnostic criteria proposed by the IADPSG: fasting glucose =5,1 mmol / 92mg / dL; glucose after 1 h =10,0 mmol / 180 mg /
dl; blood glucose after 2 hours = 8.5 mmol /1 or 153 mg / dL after a 2-h 75g OGTT test.
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d.Studies that have compared glucose administration strategies for carrying out the
oral glucose tolerance test have shown no difference between the 75 gr and the 100
gr OGTT, or between the monomer or polymer drinks. However, a clinical trial
showed that performing the test with a chocolate bar was better accepted than the
monomer or polymer drinks, although there was no difference between the number
of women diagnosed with gestational diabetes.

e.The diagnostic criteria for gestational diabetes are continuously evolving and it
seems that the results of the HAPO study will involve a further review of these
values, as that which has led the ADA to adhere the IADPSG criteria.

2. Balance between benefits and risks. Presenting a positive screening result was
associated with a transient increase in anxiety and psychological stress by the pregnant
woman though these disappear within a few weeks. A potential benefit of conducting
screening outweighs the psychological risks associated with a positive outcome.
There are no studies assessing the occurrence of other adverse events as the treatment
of false positives.

3. Costs and use of resources: A study (Werner, 2012) evaluated whether the adoption
of the criteria proposed by the IADPSG for the diagnosis of GD were cost-effective
compared to regular care. An analysis decision model comparing the cost-utility of
three strategies to identify GD was created: 1) no screening, 2) routine screening (1-h
50 g OGTT test between weeks 24 and 28 followed by a3-h 100g OGTT test when
indicated), 3) screening strategy proposed by the IADPSG (2-h 75 g glucose OGTT
test). The results showed that the recommendations of the IADPSG are cost-effective
only if puerperium care reduces the incidence of type 2 diabetes after pregnancy. When
puerperium care is not met, this strategy is no longer cost effective. For every 100,000
women screened under these criteria, 6178 years of quality-adjusted life (QALYs)
are gained at a cost of $125,633,826. The cost-effectiveness increase according to the
TADPSG criteria compared to the standard criteria was of $20,336 per QALY gained.

After assessing these aspects and considering the failure to identify studies examining
the values and preferences of pregnant women, the development group considered that there is
not enough evidence to assess the balance between the benefits and risks of using a screening
for gestational diabetes, so the Working Group decided to base its recommendations on the
considerations made in documents from the NICE on gestational diabetes (NICE, 2008) and the
recommendations of the Spanish Group of Diabetes and Pregnancy (Spanish Group of Diabetes
and Pregnancy, 2006). All the recommendations in this section are graduated as good clinical
practice.

Recommendations

In those cases of pregnant women without risk of complications, the following
Wy risk factors for gestational diabetes should be measured during the first visits of
pregnancy: BMI = 30 kg / m2, history of macrosomic children with =45 kg birth
weight, history of gestational diabetes, or family history of diabetes in first grade.

. Screening for gestational diabetes should be carried out in the first trimester in
women with a history of gestational diabetes.

The screening should be repeated between weeks 24 and 28 of gestation in
i those women in whom any of the risk factors for gestational diabetes with a
negative result in the first trimester screening, or a positive result and a normal
glucose curve.
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The O’Sullivan test should be carried out between weeks 24 to 28 as a screening
test, after having informed women about the characteristics of the test.

Screening for risk of preterm delivery

Ultrasound assessment in asymptomatic women

A technologies assessment report (Honest et al., 2009) that conducted a systematic review of
studies evaluating the diagnostic performance of ultrasound measurements to detect asymptomatic
preterm pregnancy in pregnant women has been identified. The studies evaluated primarily
different cervix lengths and the presence of funnelling (5 mm protrusion of the amniotic membrane
in the cervical canal), at different times of the pregnancy and for the prediction of preterm delivery
before weeks 34 or 37 of gestation. The report provides the joint estimator of the studies without
methodological limitations (prospective cohort studies, with blinded evaluation and an adequate
description of the test to be performed and the reference value -in all cases the reference test was
the presence or absence of preterm childbirth).

Screening cervix length

Preterm delivery before week 37 Low

Screening before week 20 quality

The review located two studies evaluating different cervix lengths (between 22

and 39 mm), all small and with varying results. No pooled analysis of the results

was performed.

Screening between weeks 20 and 24 Moderate

The review located two studies evaluating different cervix lengths (32.5 and 33.15 quality

mm). The results of the higher quality study showed a positive likelihood ratio

(LR +) of 3.99 (95% CI 2.84 to 5.62) and a negative likelihood ratio (LR-) of 0.33

(CI95 % from 0.17 to 0.66) for a cervix length of less than 32.5 mm.

Preterm delivery before week 34 Moderate

Screening before week 20 quality

The review includes three quality studies that evaluated the performance of the

ultrasound measurement of the cervix with a common cut of 25 mm. The combined

results showed a positive likelihood ratio (LR+) of 13.38 (CI 95% 6.90 to 25.96)

and a negative likelihood ratio (LR-) of 0.80 (CI195% 0.71 to 0.90), with consistent

results for LR-.

Screening between weeks 20 and 24 High
quality

The review includes two quality studies that evaluated the performance of

the ultrasound measurement of the cervix with a common cut of 25 mm. The
combined results showed a positive likelihood ratio (LR +) of 4.68 (95% CI 3.64
to 6.03) and a negative likelihood ratio (LR-) of 0.68 (95% CI1 0.60 to 0.78), with
consistent results.
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Tunnelling presence

The review by Honest (2009) (Honest et al., 2009) located five trials assessing the Moderate
presence of tunnelling for the prediction of preterm delivery although the criteria quality
used to establish the criterion were variable or not described in some studies. The

review does not show a joint result due to the variability of the results. The best

quality trial performed an ultrasound measurement after 28 weeks of gestation and

defines the presence of tunnelling as a 5 mm protrusion of the amniotic membrane

in the cervical canal. The study showed a positive likelihood ratio (LR +) of 4.63

(95% CI 3.31 to 6.48) and a negative likelihood ratio (LR-) of 0.79 (95% C1 0.71

to 0.87).

Summary of evidence

Ultrasound measurement of cervix length (less than 25 mm) performed before
week 20 or up to week 24 of gestation has good diagnostic performance to detect
women at risk of preterm birth before 34 weeks of gestation.

Moderate
quality

From evidence to recommendation

The aspects considered to determine the strength and direction of the recommendations were:

1. Quality of the evidence: the main limitation of the quality of the evidence in studies
that evaluated the diagnostic performance of the measurement of cervical length in

asymptomatic women stems from the variability (heterogeneity) and the accuracy of

the results. The selected studies were conducted in women with singleton pregnancies
and in most situations, it has not been possible to assess the sources of variability and
include the presence of other risk factors besides multiple pregnancies.

2. Balance between benefits and risks: although the determination of the length of the
cervix has shown diagnostic performance to detect any risk of preterm delivery (LR+),
the results are of relative clinical relevance. Considering the risk of preterm birth <37
weeks at 11% and 3.6% after <34 weeks (Martin, 2009) the absolute benefit from this
procedure is relatively low. Thus, if the determination of cervical length is between
20 and 24 weeks, the probability of birth after <34 weeks increases to 14% after the
test. Only if the determination is performed before 20 weeks, the chance of birth
<34 weeks increases to 33% after the test. This result is obtained similarly with the
tunnelling, with which the delivery probability after <34 weeks increases to 14% after
the test. The absolute benefit is higher when evaluated for the probability of preterm
delivery after <37 weeks, but its relevance is less than the detection of childbirths after
<34 weeks. The absolute benefit is very low when a negative result is obtained in this
procedure.

3. Costs and use of resources: the need to adapt the ultrasound transducers to assess
cervical length or tunnelling, the possible need to increase the number of scans required
during pregnancy, the need for trained personnel to carry out these determinations
and the lack of criteria agreed on the positivity or negativity of these determinations,
imply, according to the development group’s criterion, very high costs which will
most likely do not outweigh the potential benefits.

Finally, the development group formulated the recommendations taking into account the
results reported in the literature (Honest et al., 2009) and the increase of the resource required to
implement the interest procedure as determining factors of a recommendation against its use. On
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the other hand, the quality of the evidence is generally moderate although there are doubts about
the extrapolation of these results to the entire population that will include women with other risk
factors, which led to consider these recommendations as weak.

Recommendations
We suggest not performing an ultrasound determination of the length of the cervix
Weak routinely.
Weak We suggest not determing routinely ultrasound cervical tunnelling to all pregnant
women without previous signs or symptoms of preterm delivery.

Labour and childbirth plan

Although there is a large number of studies highlighting the usefulness of childbirth plans
(Bailey, 2008; Lothian, 2006), there are not too many controlled studies evaluating the impact
of this intervention on health outcomes. The only RCT that has been published comparing the
application of a childbirth plan against routine prenatal care (Kuo, 2010) only assessed outcomes
related to the perceptions and expectations of participants. For this reason, the results of two
recent observational studies evaluating the impact of childbirth plans on obstetric outcomes have
been assessed (Deering, 2007; Hadar, 2012).

The single-blind RCT by Kuo (2010) randomised 296 pregnant women after more than
32 weeks of gestation, cared for in seven Taiwanese hospitals (Kuo, 2010) and assessed the
effectiveness of a childbirth plan in which a number of options about some procedures that could
be used during labour and which allowed women to express any expectation or desire on the
procedure, were raised. Women assigned to the control group received regular care. The relevant
outcomes were the experiences of women with childbirth, the feeling of control over the process
and meeting the expectations of delivery without any obstetric outcome assessed.

A case-control study collected data from 154 women who had completed a childbirth plan
in an Israeli hospital over a period of three years and compared the pregnancy outcomes with
those of 462 women who had not completed the plan, matched by age, parity and gestational age
(Hadar, 2012). In a previous case-control study (Deering, 2007), the data of childbirths of the 64
women who had completed a childbirth plan were collected, excluding those which had required
a caesarean section at a different hospital to that under study, and their data were compared with
those of 128 women matched by age and parity.

The case-control study by Hadar (2012) showed that, compared with women who Low
did not follow a childbirth plan, those women who completed it had a lower risk ~quality
of undergoing an unscheduled caesarean section (11.7% versus 20.3%; p=0.016).

On the other hand, the study by Deering (2007) showed no difference in this

outcome (17% versus 12%; p =0.3).

Regarding other obstetric outcomes, the study by Hadar (2012) showed that women Low
who had completed a childbirth plan suffered a higher percentage of perineal quality
tears (72.1% versus25.5%; p <0.001). These women also used more epidural
anaesthesia (81.2% versus 68.8%; p = 0.004) and received a lower percentage of
intravenous analgesics (1.3% versus 10.2%; p <0.001). In the case-control study

by Deering(2007) women who had completed a childbirth plan and had a vaginal

delivery received epidural anaesthesia less often (57% versus 78%; p = 0.005).
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On the other hand, the study by Deering (2007) showed no significant
differences between women who completed a childbirth plan and those who did
not, in terms of number of episiotomies carried out (25% versus 23%; p = 0.83).

The RCT by Kuo (2010) found that women who had completed the childbirth plan Moderate
showed a more positive birth experience than women who received regular care. quality
When comparing scores from a validated questionnaire covering a range of issues

related to the perception of women giving birth (Marut, 1979), women who had

completed the childbirth plan showed higher scores (with a score between 29 and

145; intervention group: 93.8 (10.3) versus control group: 90.5 (12.5); t = 2.48;

p =0.01). Similarly, women who completed the childbirth plan showed a greater

sense of control at childbirth after answering a validated questionnaire (Hodnett,

1987, with a maximum score of 70 points; intervention group: 51.1 (5.1)versus

control group: 43.3 (8.4); t=9.60; p <0.001).

Summary of evidence

Low
quality

Conducting a childbirth plan has an uncertain impact on obstetric outcomes.
While some studies have shown a decrease in unscheduled caesarean section
(Hadar, 2012), another showed no differences (Deering, 2007). This procedure
has shown an increased use of epidural analgesia and a lower requirement for
intravenous analgesia (Hadar, 2012), while no differences have been shown in
the episiotomy rate compared to women who had not completed a childbirth plan.
The only RCT that evaluated this process so far has shown that it can contribute
to a better experience and increase the sense of control at childbirth (Kuo, 2010).

From evidence to recommendation

The aspects assessed to determine the strength and direction of the recommendations were:

1.

Quality of the evidence: the quality of the evidence has been rated as low since the
most relevant outcomes for the decision-making have been assessed in case-control
studies in which the possibility of increasing this rating has not been considered in
any case. Although there is an RCT, which has only taken into account outcomes
related to the experience and expectations of pregnant women during childbirth, thus
its importance was considered lower than the obstetric outcomes. In this case, it was
decided to lower the evidence because, as has been mentioned, outcomes that are not
related to the health of the mother or the newborn, and the context in which it was
made can be different in a sense to our environment (on issues such as access to health
care or a difference among women).

Values and preferences of pregnant women: several studies have explored different
aspects related to birth plans through a survey. In one of them, it was detected that
health professionals have a different perception to that of pregnant women regarding
birth plans, which in some ways becomes negative (Grant, 2010). In this study, it
was found that 65% of the professionals versus 2% of women, who completed a
childbirth plan, believed that women who completed a childbirth plan had poorer
obstetric outcomes and had a higher percentage of caesareansection at delivery
(65% versus 8%). In another study, women who completed the childbirth plan did
not always perceive the procedure as safe and assessed the information received
related to childbirth as positive, but not that related to the puerperium (Gulbrandsen,
2004). Other studies have highlighted the utility of childbirth plans for the process
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and possible interventions involved in childbirth, giving the possibility to discuss
the options available (Whitford, 1998) to improve communication with the health
professionals, reliability at childbirth and understanding of the process (Moore, 1995).
In this regard, a recent study has confirmed that although the childbirth plan does not
improve the birth experience itself, it does contribute to improving the worry or fear
of some women to this process (Lundgren, 2003).

Considering these aspects and taking into account that no studies on the costs and use of
resources for the implementation of a birth plan were identified, the development group considered
that although the results related to obstetric outcomes were unclear, it would be good to provide
a recommendation supporting childbirth plans due to the possible benefits of undergoing this
experience and having control over the labour of women who have the ability to complete this
procedure. Moreover, and given the uncertainty of the benefits of this intervention, it was decided
to formulate this recommendation as weak.

Recommendations

We suggest offering to pregnant women the chance to develop a delivery and

Weak birth plan from week 28, which allows to know their preferences.

The delivery and birth plan should be sent to the hospital and incorporated into the
v medical record so that those professionals attending childbirth know the desires
of women and can plan childbirth together.

Ultrasound examination and prenatal diagnosis

Chronology of ultrasound scanning

There is no evidence that the systematic use of ultrasound scanning is associated with better
pregnancy outcomes (Kirkham, 2005). During a normal and uncomplicated pregnancy it may
be enough to perform three ultrasound scannings, informing women at all times about the type
and objectives of the scanning carried out (Prosigo, 2010). The scannings should be performed at
different times of gestational age, with the objectives listed in Table 5:

An ultrasound scanning between weeks 8 and 12 of gestation helps to date the pregnancy,
locate the correct location of the pregnancy, state foetal vitality, and discard multiple pregnancy
as well as some malformations (PAPPS, 2009). With ultrasound scanning before week 12, by
measuring crown to rump length, the gestational week is more accurately specified (SEMFyC,
2002). Other documents delay the completion of the first ultrasound scanning even before 14
weeks of gestation (Kirkham, 2005; NICE, 2008).

In this scanning, a measurement of the nuchal translucency should be carried out as a
screening for Down syndrome. A further exploration between weeks 18 and 20 should serve to
rule out structural abnormalities (Kirkham, 2005; NICE, 2008; Bricker, 2008; PAPPS, 2009).

In more advanced stages of pregnancy, ultrasound scanning can assess foetal growth (PAPPS,
2009), being as it is still common in our environment to have an ultrasound scanning between
weeks 32 and 34 to assess foetal growth (SEMFyC, 2002). However, similar pregnancy outcomes
have been seen among low-risk pregnant women when two routine ultrasound scannings were
performed at weeks 20 and 32, in comparison to when none were performed (SEMFyC, 2002;
Ewigman, 1993). The US Preventive Services Task Force (USPSTF, 1996) recommends the
systematic use of ultrasound screening in the third trimester, unless clinically indicated by specific
processes.
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Performing ultrasound scanning before 24 weeks of gestation

A Cochrane SR (Whitworth, 2010) assessing the performance of a routine ultrasound scanning
before 24 weeks of gestation and its impact on the diagnosis of foetal malformations, multiple
pregnancy, and foetal outcomes has been identified.

The SR included 11 RCTs, mostly conducted in European countries where carrying out a
routine ultrasound was compared before 24 weeks versus performing the ultrasound at specific
clinical situations. In the trials, the scanning was performed at different times, from weeks 10 or
11 in the RCTs in which there were held earlier (Crowther, 1999; Ewigman, 1990) to weeks 20
or 23 in which it was made more belatedly (Ewigman, 1993, Saari-Kemppainen, 199; van Dyk,
2007). In other studies, the test was performed between weeks 15 and 18 of gestation.

Routinely performing ultrasound scannings before week 24 contributed to an Moderate
increased detection of foetal anomalies compared to performing the ultrasound quality
scanning according to specific indications (2 RCTs, 17,158 pregnancies, 387foetal
abnormalities; RR 3.46,95% CI 1 67 to 7.14).

Similarly performing routinely ultrasound scannings before week 24
contributed to better detection of multiple pregnancies (7 RCTs, 295 multiple
pregnancies; RR 0.07,95% CI 0.03 to 0.17).

Although the results showed that routine screening detected the risk of
induction of labour in post-term pregnancy better (8 RCTs, 25,516 women; RR
0.59,95% C10.42 to 0.83), the results showed considerable heterogeneity.

The routine performance of ultrasound scanning before week 24 showed no
significant differences in relation to the scanning conducted before a specific
clinical situation in the risk of perinatal mortality (10 RCTs, 35,735 women; RR
0.89,95% CI 070 to 1:12).

Performing ultrasound scanning after 24 weeks of gestation

A Cochrane SR (Bricker, 2008) assessing the performance of a routine ultrasound scan after 24
weeks of gestation in women without risk factors conducted in order to check foetal growth,
measure the volume of amniotic fluid, or determine foetal presentation, among others, has been
identified.

The SR included eight RCTs with 27,024 participants offering different types of ultrasound
scannings. In three RCTs regular ultrasound scans were performed in the second and third trimester
of the pregnancy compared to a group in which ultrasound scans were performed at specific clinical
situations Eik-Nes (2000), Ewigman (1993) to all women during the second trimester and only
the intervention group received an ultrasound scan during the third trimester (Duff, 1993), similar
to that of the RCT by Neilson (1984) and Proud (1987) which was performed to all pregnant
women in the second and third trimesters, but only the results of the second ultrasound scan in
the intervention group were provided. Another study performed an ultrasound scan in the first
trimester and again between weeks 30 and 32, and weeks 36 and 37 of gestation among pregnant
women within the intervention group (McKenna, 2003). Finally, in a last RCT, an ultrasound scan
was conducted in the second trimester to all women and then they were randomised to receive a
final ultrasound scan in the third trimester or not to receive it (Newman, 1993).
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The results of the SR showed no differences in the main outcomes of interest Moderate
between those groups of women who underwent ultrasound scanning during the —quality
third trimester and those who did not. Birth weight and the incidence of preterm

delivery were similar between groups, with no differences between groups in

terms of perinatal mortality.

Among the women who underwent an ultrasound scan during the third
trimester, an increased incidence of caesarean section delivery was observed,
without reaching statistical significance (5 RCTs, 21,035 women; RR 1.06, 95%
CI1.00 to 1, 13). On the other hand, women with ultrasound scanning during the
third trimester showed a lower risk of childbirth after 42 weeks (2 RCTs, 17,151
women; RR 0.69,95% CI 0.59 to 0.81).

Newborns did not show different results depending on whether their mothers
had undergone an ultrasound scan during the third trimester or not. The studies
reviewed did not collect data on the impact on psychological factors of mothers or
other long-term outcomes.

Safety of ultrasound scanning during pregnancy

A Working Group of the WHO has recently published an SR on the safety of ultrasound during
pregnancy for both pregnant women and the foetus (Torloni, 2009). The SR included 41 studies of
different designs: 16 RCTs, 13 cohort studies and 12 case-control studies. The maximum number
of scans performed in these studies was nine.

Studies of the review should be based on pregnant women without risk factors and should be
controlled studies, and showed no major limitations in their design. Anyway they provided little
information on the characteristics of exposure to ultrasound (only 44% provided information on
the equipment used, 27% on the transducer frequency, 14% on the length of exposure and 12% on
the acoustic intensity), and most results showed significant levels of heterogeneity. The long term
effects of this technique were not analysed either.

The results of the SR by Torloni (2009) showed that exposure to ultrasound scans Moderate
does not increase the risk of low birth weight (10 RCTs, 24,271 women: OR 1.06, quality
95% CI 0.84 to 1.35), or the risk of giving birth to a baby weighing <1500 g (2

RCTs, 1509 women; OR 1.26,95% CI 0.78 to 1.98). The results of cohort studies

were very consistent with those of the RCT.

Studies of this SR also showed an association of exposure to ultrasound scans
with other pregnancy outcomes such as the weight of newborns, their size, and the
measurement of head circumference.

When preterm delivery, low Apgar scores, need for resuscitation of the
newborn, neonatal admission in ICU or foetal and perinatal mortality or the
incidence of malignancies in childhood were assessed, the ultrasound scan did not
have a significant impact on these outcomes.

Carrying out ultrasound scans did not increase the risk of hospital admissions
of pregnant women during pregnancy (9 RCTs, 25,200 women: OR 1.02,95% CI
0.90 to 1.16).

The SR also evaluated some outcomes related to the neurological development of Low
newborns when exposed to ultrasound scanning during pregnancy, though these quality
showed no impact on the incidence of dyslexia or the acquisition of language

skills, the results of observational studies available were inconsistent.
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On the other hand, a slight association to the exposure to ultrasound scans during Low
pregnancy and the incidence of left-handedness in children (2 RCTs, 2,422 quality
children; OR 1.26,95% CI 1.03 to 1.55) was observed although the results were

no longer significant when analysed together for boys and girls.

Summary of evidence

Moderate
quality

Performing an ultrasound scan before 24 weeks improves the detection of multiple
pregnancies and foetal abnormalities, as well as dating of gestational age, which
could result in a lower rate of induction of post-term delivery (Whitworth, 2010).

Moderate

Performing a regular ultrasound scan after 24 weeks has not shown a benefit in
terms of outcome of pregnant women or newborns, and may be associated with a

quality higher rate of caesarean section at childbirth (Whitworth, 2010).
Moderat Performing ultrasound scans during pregnancy is not associated with maternal,
q(:lael;.g' ¢ perinatal or children development short-term adverse events (Torloni, 2009) and

effects are unknown in the long term.

From evidence to recommendation

The aspects considered to establish the strength and direction of the recommendations were:

1. Quality of the evidence: the literature on routine ultrasound scanning before 24 weeks
has shown limitations related to the imprecision in estimating the results of some
outcomes, and the heterogeneity shown in the outcome of post-term induction of
labour (I2 = 68%). In the case of routine ultrasound scanning after 24 weeks, the
quality of the evidence for the inaccuracy observed in any of the outcomes assessed
has decreased. In the case of caesarean section, results suggest both an increase of
30% and an absence of risk. The safety-related ultrasound scan results showed a high
variability.

2. Balance between benefits and risks. An SR on the safety of ultrasound scanning during
pregnancy has not shown that they are significantly associated with complications for
the pregnant woman, the foetus or child development (Torloni, 2009).

Considering these aspects and since studies on the costs and use of resources, values and
preferences of pregnant on ultrasound scanning were identified, the development group made
two recommendations in favour since performing an ultrasound scan before 24 weeks improves
the detection of multiple pregnancies as well as the dating of gestational age, which could result
in a lower rate of induction of post-term delivery. Besides, exposure to ultrasound tests during
pregnancy has not been associated with significant adverse events. Given that the quality of the
evidence supporting these findings is moderate, recommendations were formulated as strong.

Recommendations
Strong | Two scans should be performed during pregnancy in women with no risk factors.
S A first scan should be carried out at the end of the first trimester (11 -13 + 6) and
trong the second one, around week 20.
Weak We suggest not carring out a routine ultrasound during the third trimester of

pregnancy.
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Information derived from ultrasound scans

A Cochrane SR (Af and Ma, 2010) comparing detailed information (ability to see the monitor
screen and receiving verbal and visual details on the results of the test) versus the basic information
(without the possibility of seeing the monitor screen and receiving a brief summary of the test
results) received during the ultrasound scan has been identified. The SR assessed the impact of
these two modalities on the state of anxiety of the mother and other variables related to her habits
during pregnancy.

The SR included four RCTs that evaluated the results of 365 women. The small number
of studies and the limited sample of participants, in addition to certain limitations related to the
design of the study (lack of blinding, omission of information on how to randomize participants
and losses in follow-up) limit the interpretation of these results.

The results of the SR showed that women did not present different levels of Low
anxiety depending on whether they received more or less information during the quality
carrying out of ultrasound scans (3 RCTs, 346 participants; DM 0.92, 95% CI

-0.58 to 2, 43).

On the other hand, women who received information during the scans, showed
greater satisfaction with the information received than women who received less
information (2 RCTs, 148 participants, RR 3.30,95% CI 0.73 to 14.85).

Instead, the results of an RCT showed that women who received more
information quit smoking and avoided drinking to a larger extent than women
who received less information (Af and Ma, 2010)).

Summary of evidence

There is not enough data to know how much information should be given to
pregnant women during ultrasound scans to reduce their level of anxiety (Af and
Ma, 2010).

Moderate
quality

From evidence to recommendation

The aspects considered to establish the strength and direction of the recommendations were as
follows:

1. Quality of the evidence: the literature in this area is scarce. The available studies
suffer from some methodological limitations.

2. Balance between benefit and risks: the systematic review evaluated aimed to assess the
impact of information on ultrasound scans regarding the level of anxiety of pregnant
women, though it was unable to show any difference between the interventions being
compared.

3. Values and preferences of pregnant women: although no relevant studies were located
in this section, the development group considered that it could be assumed that
there will be great variability in the way that mothers face up ultrasound tests, the
information they wish to receive and the ability to understand the information from
the healthcare professional.

After considering these issues, and due to the failure to identify studies examining the values
and preferences of pregnant women about the performance of ultrasound scans during pregnancy,
the development group considered that although the data available about the information that
should be provided to women during the ultrasound scan is very limited, it must be taken into
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account that a great variability is likely in the way that mothers face up ultrasound tests, the
information they wish to receive, and the ability to understand the information provided by the
professional health; thus, a recommendation in favour of the intervention was made.

Recommendations

Before each ultrasound examination women should be informed about the
v characteristics and objectives of the test as well as the limitations of ultrasound,
checking that the woman has understood the information provided.

Women should be informed about the purpose and implications of the pathological
v findings of ultrasound to facilitate informed decision-making, as well as the
limitations of routine ultrasound examinations.

Diagnostic yield of the combined test for the screening of chromosome
disorders

Down syndrome is the most common chromosomal abnormality, and the risk of trisomy 21
increases with maternal age (Snijders, 1999). It is estimated that its prevalence varies between
1/600 and 1/800 live newborns, being lower in other chromosomal abnormalities such as
trisomy 18 (between 1/5,000 and 1/10,000) or trisomy 13 (1/5,000) (Fabre, 2011). Currently the
chromosomal screening strategy attempts to select women with a high risk to justify performing
invasive diagnostic procedures for a study of foetal karyotype (Prosigo, 2010).

The screening test with better performance is considered to be one capable of presenting
a lower rate of false positives (FP) with the maximum detection rate of aneuploidy (TD),
minimizing the number and risk of invasive procedures (Chitayat, 2011; Fabre, 2011). Currently,
it is considered that a chromosomal screening program for Down syndrome during the first
trimester should provide at least one TD of 75% with no more than 3% of FP, and during the
second trimester, a TD of 75% with no more than 5% of FP (Chitayat, 2011). The screening needs
to combine clinical and biochemical data of pregnant women with ultrasound techniques (such as
nuchal translucency) for best results (Prosigo, 2010). Depending on the outcome of this screening
test, an invasive test should be offered according to the estimated risk (ACOG, 2007).

First trimester screening

Four large prospective observational studies evaluating combined chromosomal screening
(measurement of nuchal translucency and biochemical markers PAPP-A and free fraction of
-hCG (TN + PAPP-A + [-hCG) together with the age of the mother, between weeks 10+0 and
13+60f pregnancy (Wapner, 2003; Wald, 2003; Nicolaides, 2005, Malone, 2005), whose results
are collected in a review of recent literature (Fabre, 2011), have been identified.

The study by BUN (Wapner, 2003) carried out a combined test on 8,514 women pregnant
with a single foetus between weeks 10+ 4 and 13+ 6 of pregnancy in which 61 foetuses were
detected with Down syndrome.

The SURUSS study(Wald, 2003) evaluated the most effective combined screening strategy
(in terms of the ratio between TD and FP) in a study involving 47,053 women pregnant with a
single foetus (median age of 29 years; 16% of women over 35 years), including 101 registered
newborns with Down syndrome. The study prospectively performed different screening strategies
including the measurement of TN and several markers in maternal serum and urine between 9 and
13 weeks of gestation. The study checked the number of pregnancies with a foetus with Down
syndrome in the screening in the second trimester or at childbirth.
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The study of the Foetal Medicine Foundation (Nicolaides, 2005) conducted the combined
test to 75,821 women with a single foetus pregnancy, including 325 cases of trisomy 21 recorded
between weeks 11+0 and 13+6. This study also evaluated the performance of a sequential
screening, consisting in carrying out the first trimester screening and act depending on its outcome
in terms of three risk groups with Down syndrome: high (1/100 newborns with Down syndrome
), low (1/1,000) and intermediate (between 1/1,000 and 1/100). It was suggested that women with
high risk would be offered an invasive prenatal diagnostic test (a sample of chorionic villi), while
women with an intermediate risk would be offered genetic ultrasound scan, and women with low
risk would not conduct further tests.

The FASTER study (Malone, 2005) recruited a cohort of 38,167 pregnant women with
a single foetus (117 foetuses with Down syndrome) who underwent a combined screening
between weeks 1043 and 1346 and were compared with the results of a quadruple screening in
the second trimester (15 to 18 weeks) with the following parameters: alpha-fetoprotein (AFP),
hCG, estriol, and inhibin A concentration. The results to be carried out were compared i) an
independent sequential screening (in which the results were given to the pregnant women after
each screening calculated independently); ii) stepwise sequential screening (the results of each
screening communicated by calculating the risk in the second trimester given the markers of the
first trimester); iii) aserum integrated screening (in which the values of PAPP-A were calculated
in the first trimester without providing the results to the pregnant women, and these values were
used to integrate them into the calculation of risk markers collected in the second trimester);
or iv) a fully integrated screening (same as the previous one but in which the results of nuchal
translucency were evaluated).

The studies that have evaluated the result of the combined first trimester screening Moderate
(Wapner, 2003; Wald, 2003; Nicolaides, 2005; Malone, 2005) have shown an quality
average TD of 87% (95% CI 84% to 89.4%) with a rate of 5% FP (Fabre, 2011).

The BUN study (Wapner, 2003) showed the lowest TD (78.5%) which increased

(up to 85.2%) if the FP rate stood at 9.4%. The SURUSS study showed that

combined screening (TN + PAPP-A + 3-hCG) showed better detection of Down

syndrome than triple or quadruple test during the second trimester. The combined

test showed a TD of 83% with a FP rate of 5% assuming a cut-off of 1/300 live

births with Down syndrome, equivalent to a TD of 78% with a rate of 3% FP

(Wald, 2003; Chitayat, 2011).

The study by Nicolaides (2005) showed that a combined screening contributed
90% TD at a rate of 5% FP. Its strategy of sequential screening the TD rate
remained and the FP values were adjusted to 2 and 3% depending on the case.
The study found that a woman had high risk of having a pregnancy whit trisomy
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21,78% of carriers of trisomy 18 or 13,and 57% of foetuses with other aneuploidies.
In our environment, the prevalence of women at high risk is estimated at 1/270
live births (Fabre, 2011). It is considered that a woman had low risk (1/1,000
newborn with Down syndrome) in 82% of foetuses with a normal chromosome
and 3.1% of foetuses with trisomy 21, equivalent in our environment to 1 case for
every 2,800 foetuses (Fabre, 2011).

Finally, an intermediate risk of Down syndrome was estimated in 16.1% of
normal foetuses and 15.4% of foetuses with trisomy 21. The latter group would
require further testing and could produce more foetal losses, so the possibility of
a new assessment by ultrasound scan or genetic marker analysis in the second
trimester should be offered.

The FASTER study showed that the first trimester combined screening achieved
with a FP rate of 5% in all cases, a TD rate of 87%, 85%, and 82% depending on
whether it was performed at weeks 11, 12, or 13 of gestation, respectively. The
TD rate for the second trimester quadruple screening was 81%. The sequential and
integrated screening showed similar results: stepwise sequential screening showed
a95% TD rate while a serum serological screening and an integrated screening TD
rate showed 88% and 96% respectively. The authors of this study (Malone, 2005)
concluded that at 11 weeks of gestation, the first trimester combined screening is
better than the quadruple test in the second trimester, but at week 13, the results are
similar. The authors similarly equated efficiency in the same way to the stepwise
sequential and integrated screening.

Finally, it is clear from the FASTER and SURUSS studies that integrated
screening (joint assessment of the results of the nuchal translucency and PAPP-A
in the first trimester and the quadruple biochemical test in the second trimester)
a TD rate of 94 or 95% is obtained with a rate of 4 or 5% FP (Nicolaides, 2005;
Malone, 2005). In the absence of a nuchal translucency measurement, the serum
integrated test carried out in the two trimesters shows very similar results to those
of the first trimester combined test (TD rate between 86% and 90%, with a rate of
5% FP) (Fabre, 2011).

Second trimester screening

From the 14th week of gestation, chromosomal screening is based on the determination of a series
of biochemical markers. The most common are the triple screening (alpha-fetoprotein (AFP), free
-hCG fraction and unconjugated estriol) or the latest quadruple combined test (which adds the
determination of inhibin-A). Data from studies available rated in the previous section show that
universal screening for chromosomal abnormalities should be performed during the first trimester,
leaving the second trimester screening for women who were unable to perform screening in the
first trimester (Fabre, 2011).

Efficacy screening data by triple and quadruple biochemical test are derived from Moderate
the SURUSS and FASTER studies (Wald, 2003; Malone, 2005), without having quality
comparisons available among them.

With a TD rate of 85%, the triple test showed in the SURUSS study, and a FP rate
of 14% and a 10.9% in the FASTER study, while the rate of FP rate in the quadruple
test was 7.3% and 7.1% for the two studies respectively. When a D rate of 95% was
considered, the triple test showed a rate of between 28% FP (FASTER study) and 32%
(SURUSS study). ghile the quadruple test showed in both studies a FP rate of 22%.
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If these data were extrapolated to a population of 100,000 pregnant women
with an acceptance test of 80% and a percentage of foetal losses derived from
performing invasive tests of 0.9%, it is believed that for a TD rate between 75 and
95% between 30 and 106 foetal losses would take place with the triple test, and
between 18 and 76 losses with the quadruple test (Fabre, 2011).

Combined tests of the first and second trimester

In the section dealing with the first trimester screening, it has been reported that the SURUSS and
FASTER studies (Wald, 2003; Malone, 2005) evaluated the results of using the test results for the
first trimester integrated with those from the second trimester. The following summarizes the data
on the effectiveness of these tests combined in its various forms (Fabre, 2011).

In the integrated test, first trimester nuchal translucency, PAPP-A data and the AFP, Moderate
B-hCG and unconjugated estriol data from the second trimester, communicating the ~quality
test result in the second trimester are used. With an 85% TD rate, the integrated test

has shown a rate of 1.4% (Wald, 2003) and 1.6% (Malone, 2005), which increases

to 8.6% (Wald, 2003) or 5% (Malone, 2005) with a 95% TD rate. Taking the data

from the SURUSS study (Wald, 2003), it could be estimated that a population of

100,000 pregnant women with a test acceptance rate of 80% and 0.9% of foetal

loss, conducting an integrated test result in 9 foetal losses with reference to an

80% TD rate and 22 foetal losses with a 90% TD rate (Fabre, 2011).

The serum integrated test includes the value of PAPP-A in the first trimester
and the AFP, $-hCG, unconjugated estriol, and inhibin A in the second trimester,
communicating the test results in the second trimester. The SURUSS study showed
that withan 85% TD rate the test would result in a FP rate of 2.7% and a 95% TD
ratewould result in a 12.5% FP rate. Referencing the above-mentioned population,
it is estimated that the serum-integrated test would result in 32 foetal losses for an
85% TD rate and 59 for a 95% TD rate.

The authors of the SURUSS study used a Monte Carlo simulation model to add Low

a new marker to the two types of integrated test consisting in a ratio between the ~quality
values of the first and second trimester of different serum markers (PAPP-A in the

first trimester and AFP, B-hCG, unconjugated estriol, and inhibin A in the second
trimester) (Wald, 2006). Therefore the use of markers showed an FP rate of 0.28%

(with an 80% TD rate), of 0.65% (90% TD rate) and 2.21% (95% TD rate) when

added to the integrated test. The FP rate was 1.8% (80% TD rate), 2.37% (90%

TD rate) and 5.86% (95% TD rate) when the ratio of markers was added to the
integrated serum test.

Finally, the effectiveness of two types of sequential tests was evaluated. In the Low
stepwise sequential test, the NT and PAPP-A values are determined in the first quality
trimester. If the result is positive, a chorial biopsy or amniocentesis is offered,

while if it is negative, a quadruple test is performed estimating again the risk by
integrating the results of the first and second trimester. A simulation using the

Monte Carlo method with data from the SURUSS study showed the following

data for this sequential test (Wald, 2006b):
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First trimester TD 66 % 79 %
First trimester TFP 05 % 2 %
Breakpoint in the test of the second trimester 1:30 1:114
Overall TD 90 % 90 %
Overall TFP 2.25 % 297 %

Adapted from Fabre (2011)

In the contingent sequential test on the results of the first trimester (TN + PAPP-A)
a cut-off of low and high risk is established and women are classified into three
groups: i) high-risk women who were provided a diagnostic test, ii) women with
a medium risk who are offered the quadruple test that results in a new estimate
of risk, and iii) low-risk women who do not undergo more screening tests. The
simulation study by Wald (2006b) showed that this test had a FP rate of 0.5%
with a 90% TD rate. If a high risk cut-offis set at a rate of 1 in 30 or higher and a
low risk cut-offat a rate of 1 in 2,000 or less, the contingent sequential test would
result in overall FP rate of 2.42% and a foetal loss rate of 22 per 100,000 pregnant
women. This rate represents an increase in the rate foetal losses of 16% over the
rate shown by the integrated test (Fabre, 2011).

Summary of evidence

The combined first trimester screening test is effective in detecting Down
syndrome, showing better results than the second trimester screening (Wapner,
Moderate | 2003; Wald, 2003; Malone, 2005; Nicolaides, 2005). The combination of maternal

quality | age, nuchal translucency measurement and the determination of PAPP-A and free
B-hCG fraction between weeks 1140 and 13+6 contributes to a detection rate of
87%, with a FP rate of 5% (Fabre, 2011).

When it has been unable to perform the test in the first trimester, between weeks
13 and 17, the quadruple test has demonstrated a better relationship between

Nf;:::ﬁ;:‘; € | the detection rate and the false positive rate (detection rate above 75% with a
false positive rate lower than 3%) than the triple test (Wald, 2003; Malone, 2005;
Fabre, 2011).
The integrated test showed a detection rate of 90% with a false positive rate of
2.6%, associated with fewer unintended foetal losses (Wald, 2003; Fabre, 2011).
The incorporation in testing of a ratio marker in the second trimester may result in
Nfl(:lieﬁ?;e a reduction of false positives within this test and therefore in the number of foetal

losses (Fabre, 2011), though it should be noted that the markers were obtained

from a simulation model and can present problems in terms of generalised results
(Wald, 2006b).

Other | A recommendation on integrated testing has not been done due to the absence
clinical | of adequate studies directly comparing various modalities and the fact that

practice | sometimes models have been developed from statistical models and simulations.
guidelines

From evidence to recommendation

The aspects that the development group considered when establishing the strength and direction
of the recommendations were:
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Quality of the evidence. In the case of screening in the first and second trimester, there
were extended observational studies available with adequate design that have shown
consistent and accurate results. For this reason, it was decided to increase the quality
of the evidence.

Balance between benefits and risks. In most cases, the number of foetal losses
resulting from various situations determined by the rate of false positives obtained
from different tests was estimated (Wald, 2003; Wald, 2006; Fabre, 2011).

Costs and use of resources. A North-American cost-effectiveness study compared a
screening carried out in the second trimester with three screening strategies performed
in the first trimester (TN alone, serum screening alone or combined), showing that the
three strategies screening from the first trimester is cost effective for the diagnosis
of Down syndrome. Different screening strategies in the first trimester showed
a favourable increase in costs per QALY gained when compared to the strategy of
the second trimester (Caughey, 2002). A similar study compared the results of cost-
effectiveness in a cohort of simulated women in which no screening was done, but on
the contrary, a TN single test or jointly with the determination of biochemical markers,
a screening in the second trimester, as well as an integrated and a stepwise screening
were performed (Odibo,2005). The study showed that the integrated screening test was
the most cost-effective when the costs, the detection rate of cases of Down syndrome
and foetal losses were considered jointly, showing consistent results. The authors
emphasized the advantage that the integrated screening test would imply, as it would
avoid the logistical and technical problems, which may arise from performing a TN
test, but also stressed that delaying the reporting of results until the second trimester
could not be accepted by some women. A health technologies report showed that the
most cost effective strategy in our environment would be the contingent sequential
test followed by the stepwise sequential test (Estrada, 2006). The calculation of the
cost was made on the assumption that the determination of nuchal translucency would
be integrated into the prenatal care ultrasound scan in the first trimester, that 100%
of women would accept undergoing the screening, that 90% of women with high risk
would accept undergoing an additional diagnostic test, and that a foetal loss rate of
0.9% would occur. The cost of these tests would be 12,432 euros and 16,000 euros per
confirmed case of Down syndrome. The cost of the combined first trimester test would
be 27,740 euros per confirmed case.

After assessing these aspects and the failure to identify studies on values and preferences
of pregnant women, the development group decided to make recommendations for interventions
given the balance between detection rates and false positive rates of the combined test shown by
different studies. Moreover, despite the evaluated studies being observational in their entirety,
they are well designed and contain large trials, yielding consistent results between them. For this
reason, the recommendations are considered strong.

Recommendations
A combined test (maternal age, nuchal translucency measurement, PAPP-A and
Strong | free 3-hCG fraction) should be recommended between weeks 11 and 13 + 6 to
determine the risk of Down syndrome.
Stron A quadruple test between weeks 13+0 and 17+0 should be offered only to those
g pregnant women who could not be screened during the first trimester.
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Monitoring foetal growth and welfare

SFH measurement
SFH measurement during pregnancy

An SR has been identified in order to evaluate the routine use of fundal height measurement
during perinatal care in improving pregnancy outcome respect to the measurement of foetal size
through examination by abdominal palpation only (Jp, 2009). The main outcomes, analysed
the complications associated with foetal growth restriction such as stillbirth, foetal distress
during labour, and neonatal hypoglycaemia; complications associated with foetal macrosomia
(cephalopelvic disproportion resulting in a caesarean section for failure to progress, or shoulder
dystocia) and complications associated with multiple pregnancy (preterm childbirth, perinatal
mortality). Secondary outcomes included others as maternal and perinatal mortality or some
related to health care (hospital admission).

SFH measurement during pregnancy versus no measurement

Pregnant women who underwent a fundal height measurement during pregnancy Very low
showed no significant differences in hospital admissions before delivery due to quality
intrauterine growth restriction (IUGR), compared to pregnant women to whom

periodic abdominal palpation was performed (1 RCT, 1,639 pregnant women;

Peto Odds Ratio [Peto OD] 1.93,95% CI 0.85 to 1.39) (A Lindhard et al., 1990).

Pregnant women who underwent a fundal height measurement during pregnancy Very low
showed no significant differences in the induction of labour by IUGR, compared ~quality
to pregnant women to whom periodic abdominal palpation was performed (1

RCT; 1,639 pregnant women; Peto Odds Ratio [Peto OD] 0.84, 95% CI 0.44 to

1.59;) (A Lindhard et al, 1990).

In turn, no significant differences were found in terms of caesareansection delivery ~Very low
for IUGR in pregnant women who underwent fundal height measurement during quality
pregnancy with respect to pregnant women to whom periodic abdominal palpation

was performed (control group) (1 RCT, 1,639 pregnant women; Peto Odds Ratio

[Peto OD] 0.72,95% CI10.031 to 1.67) (A Lindhard et al., 1990).

No significant differences were found in the presence of a birth weight below the Very low
10th percentile among the children of pregnant women who underwent periodic  quality
measurements of fundal height, compared to that of children of pregnant women

who underwent periodic abdominal palpation (1 RCT, 1,639 pregnant women;

Peto Odds Ratio [Peto OD] 1.34,95% CI 0.91 to 1.98) (A Lindhard et al, 1990).

No differences in perinatal mortality were detected in pregnant women who Very low
underwent periodic SFH measurements compared to pregnant women who quality
underwent periodic abdominal palpation (1 RCT, 1639 pregnant women; Peto

Odds Ratio [Peto OD] 1.25,95% CI 0.38 to 4.08) (A Lindhard et al., 1990).

The children of women who underwent SFH measurement during pregnancy Very low
showed no significant differences in terms of obtaining a score under four in the quality
Apgar score, after one and five minutes, compared to children from women within

the control group (who underwent abdominal palpation) (1 RCT, 1639 pregnant

women; Peto Odds Ratio [Peto OD] 0.93,95% CI10.38 t0 2.31; 1.04; 95% CI 0.26

to 4.17 respectively) (A Lindhard et al., 1990).
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No studies assessing the value of the fundal height measurement for outcome variables such as
the complications associated with foetal macrosomia and/or associated with multiple pregnancies
were found.

Summary of evidence

The measurement of fundal height has not been found useful in detecting
abnormalities in foetal growth compared to the measurement through abdominal
palpation and / or in improving outcomes in newborns (Jp, 2009).

Very low
quality

From evidence to recommendation

The aspects considered to determine the strength and direction of the recommendation were:

1. Quality of the evidence: the evidence comes from an SR aimed at assessing whether
the regular use of measuring fundal height in prenatal care improves the pregnancy
outcome. One RCT that shows possible potential sources of bias has been identified.
It was developed with a relatively small sample of subjects and is quite imprecise in
the results (few events or confidence intervals included no effect).

2. Balance between benefits and risks. There is limited evidence of its benefits, although
the study found no reported adverse effects of the intervention.

3. No studies on the costs and use of resources, values and preferences of pregnant
women were identified.

Finally, the development group considered that the measurement of fundal height is a simple
procedure, which involves relatively low costs and few risks to the mother and the newborn.
Likewise, it was considered that the results of the studies (an SR that identified one RCT) are
insufficient to dismiss the usefulness of measuring fundal height in the control and prediction
of foetal growth. The very low quality of the evidence determined the weak strength of the
recommendation.

Recommendation
Weak We suggest carring out the measurement of fundal height during prenatal visits
from week 24 of gestation as part of the interventions to assess foetal growth.

Benefits of the Doppler study of uterine arteries
Umbilical and uterine artery Doppler study in low-risk pregnancy

A systematic review (SR) evaluating the effects on obstetric practice and pregnancy outcome of
the regular use of the umbilical and foetal Doppler in unselected low-risk pregnancies (Alfirevic,
2010) was identified. The authors defined the unselected pregnancies as pregnant women
without identified risk factors or those that could have any risk factor but who were not reported
separately in the studies included. Randomised controlled trials (RCTs) and quasi-randomised
trials comparing the routine use of foetal and umbilical Doppler regarding its non-performance
or performance but with hidden results for health professionals (control group) were included.

Another SR (Stampalija, 2010) that evaluated the use of the utero-placental Doppler
improving pregnancy outcomes in women with low and high risk of hypertensive complications
was identified. RCTs and qRCTs comparing the use of the utero-placental circulation Doppler
(uterine arteries, arcuate, radial, and spiral) in pregnant women without risk factors (not exclusively
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hypertensive) during their first or second trimester, compared to their non-performance were
identified. Studies involving the combination of the utero-placental Doppler and the foetal or
umbilical Doppler were not considered.

Umbilical artery Doppler

No significant differences were found in perinatal deaths from any cause, after Low
randomisation among pregnant women who underwent the foetal - umbilical quality
Doppler compared to pregnant women in the control group (2 RCTs, 5,914
pregnant women, RR 0.51, 95% CI 0.20 to 1.29) (French Doppler, 1997; Mason,

1993). Taking the same variable, no significant differences were found among
pregnant women to which thefoetal - umbilical and uterine Doppler was performed,
compared to pregnant women in the control group (2 RCTs, 5,276 pregnant
women, RR 1.06, 95% CI 0.47 to 2.38) (Davies, 1992; Newnham, 1993). When
evaluating all types of Doppler together, no differences were found between the
groups (4 RCTs, 11,190 pregnant women, RR 0.85; 95% CI 0.47 to 1.54) (French
Doppler 1997; Mason 1993; Davies 1992; Newnham, 1993).

Regarding preventable perinatal deaths (excluding those caused by chromosomal Low
abnormalities) a lower risk was found in pregnant women where the foetal - quality
umbilical Doppler was performed solely compared to the pregnant women in the
control group (2 RCTs, 6,884 pregnant women, RR 0.35 95% CI 0.12 to 0.99)
(French Doppler, 1997; Whittle, 1993). When analysing the results in pregnant
women who had undergone thefoetal- umbilical and uterine Doppler, an increased

risk was observed compared to pregnant women in the control group (1 RCT,

2 475 pregnant women, RR 3.95,95% CI 1.32 to 11.77) (Davies, 1992). Analysing

all types of Doppler, the results showed no differences between the groups under

study (3 RCTs, 9,359 pregnant women; RR 0.82, 95% CI 0.15 to 4.67) (French
Doppler, 1997; Whittle, 1993; Davies, 1992).

Regarding the number of stillbirths, women who underwent the foetal - umbilical Low
vessels Doppler only, had lower risk compared to pregnant women in the control ~quality
group (2 RCTs, 6,884 pregnant women; RR 0.34, 95% CI 0.12 to 0.95) (French

Doppler, 1997; Whittle, 1993). No significant differences were found when
comparing pregnant women who had undergone the foetal - umbilical and uterine

Doppler to the control group (2 RCTs, 5,276 pregnant women; RR 1.14 95%

CI 0.44 to 4.46) (Davies 1992; Newnham, 1993). When evaluating all types of
Doppler, no differences were found between the groups (4 RCTs, 12,160 pregnant

women; RR 0.79 95% CI 0.32 to 1.97) (French Doppler, 1997; Whittle, 1993;

Davies 1992; Newnham, 1993).

No significant differences were found in the risk of neonatal death in pregnant Very low
women who underwent the foetal - umbilical Doppler compared to pregnant quality
women in the control group (1 RCT, 3,898 pregnant women; RR 0.25, 95% CI

0.03 to 2.23 ) (French Doppler, 1997). No differences were found among pregnant

women who underwent the foetal - umbilical and uterine Doppler compared to

pregnant women in the control group (2 RCTs, 5,276 pregnant women; RR 1.44

95% CI 0.04 to 54.93) (Davies, 1192; Newnham, 1993) nor when all types of

Doppler were analysed(3 RCTs, 9,174 pregnant women; RR 0.69, 95% CI 0.09 to

5.23) (French Doppler, 1997; Davies, 1192; Newnham, 1993).
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Uterine artery Doppler

The difference in perinatal mortality for any cause was not statistically significant Very low
among children of women without risk factors for complications to whom the quality
uterine artery Doppler was performed in the second trimester, compared to

thecontrol group (2 RCTs, 5,009 babies; RR 1.61, 95% CI 0.48 to 5.39) (Subtil,

2003; Goffinet 2001).

No significant differences were found for the number of preventable perinatal Very low
deaths between the two groups (2 RCTs, 5,009 babies, RR 1.29,95% CI 0.21 to quality
7.94) (Subtil, 2003; Goffinet, 2001).

No statistically significant differences were found in the presence of maternal Moderate
hypertensive disorders (2 RCTs, 4,987 pregnant women; RR 1.08, 95% CI 0.87 quality

to 1.33) nor in the number of abortions (2 RCTs, 5,009 babies; RR 1.44,95% CI

0.38 to 5.49) or neonatal deaths (2 RCTs, 5,009 babies; RR 2.39,95% CI 0.39 to

14.83), between groups (Subtil, 2003; Goffinet, 2001).

Regarding intrauterine growth retardation, no differences were found in the group Very low
of pregnant women to whom the uterine artery Doppler was performed compared ~quality
to pregnant women in the control group (2 RCTs, 5006 babies; RR 0.98, 95% CI

0.64 to 1.50) (Subtil, 2003; Goffinet, 2001).

The SR analysing the use of the utero-placental Doppler found no study that evaluated its use
during the first trimester of pregnancy or in pregnant women at high risk of developing hypertensive
disorders during pregnancy (Stampalija, 2010). Moreover, it emphasized its low strength to detect
significant differences in maternal or neonatal morbidity. Furthermore, it states that only two
studies evaluating the utero-placental Doppler were identified (Goffinet, 2002; Subtil, 2003),
despite being widely introduced in routine medical practice. The authors of this SR refer that the
data presented should be interpreted with caution due to the small number of samples and the high
heterogeneity of results.

Pooled data from the two studies evaluating the use of the umbilical artery Doppler showed
a significant decrease in potentially preventable perinatal deaths (French Doppler, 1997; Whittle,
1994). However, the results of the study by Davies (1992) suggest that the foetal - umbilical and
uterine vessel Doppler performed routinely in unselected pregnancies, could present more risk
than benefit. In this study, pregnant women who underwent the foetal - umbilical and uterine
Doppler showed an increased risk of neonatal deaths compared to the control group (RR 10.85,
95% CI1 0.60 to 196.01). The authors of this study indicate that the increased number of perinatal
deaths in their study was an unexpected finding and could be due to chance (Davies, 1992). These
findings were not associated with increased perinatal morbity and mortality (Newnham, 1996;
Newnham, 2004).
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Summary of evidence

Low
quality

The routine use of the foetal - umbilical Doppler has shown a significant benefit
in reducing the risk of perinatal death for any cause or those preventable and has
shown no reduced risk of stillbirth (Alfirevic, 2010).

In the case of the foetal - umbilical Doppler associated with the uterine Doppler,
the risk of preventable perinatal death increases compared to the control group
and no significant differences were found between the groups regarding the risk
of stillbirth. Analysing the different types of Doppler jointly, (unique umbilical
artery Doppler and foetal - umbilical artery Doppler together with uterine
Doppler) no significant differences were found in the risk of perinatal death (all
causes), preventable perinatal deaths, risk of stillbirth, or risk of neonatal death
(Alfirevic, 2010).

Very low
quality

Regarding the use of the uterine artery Doppler in pregnant women in their second
trimester and at low risk of developing complications, no significant differences
were found in the risk of perinatal mortality, preventable deaths, hypertensive
disorders and IUGR, with respect to its non-performance (Stampalija, 2010).

From evidence to recommendation

The aspects considered to establish the strength and direction of the recommendations were:

1.

Quality of the evidence. The Cochrane SR evaluating the use of the foetal - umbilical
Doppler included RCTs with a high risk of bias, with considerable heterogeneity and a
major inaccuracy, presenting a small number of participants that would detect small but
significant changes in perinatal outcomes (Alfirevic 2010) (low quality). The Cochrane
SR evaluating the use of the utero-placental Doppler despite including studies which
were generally of good methodological quality, had a significant inconsistency and
inaccuracy in the results, lacking in strength to detect clinically important differences
in outcomes such as maternal and neonatal morbidity (Stampalija, 2010) (very low
quality).

Balance between benefits and risks. The use of the uterine arteries and umbilical
Doppler in low-risk pregnancies is based on the potential benefit of early screening for
potential risk factors that can slow foetal growth and on which to act and thus prevent
future complications. However, in the case of a false positive result, this would expose
the mother and child, to the performance of unnecessary additional tests.

. Although the costs and use of resources and values and preferences of pregnant

women are considered important factors in the recommendation, no evidence was
found thereon.

Finally, the development group considered that there is no evidence that clearly supports
the use of the uterine artery and umbilical - artery Doppler improving the outcomes in pregnant
women with low risk of developing complications and their children, so a recommendation against
this surgery was formulated. On the other hand, the recommendation was considered weak due to
the low quality of the evidence and the fact that no studies evaluating the costs and the values, as
well as the preferences of women and their families were identified.
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Recommendation

We suggest not performing routinely in pregnancies at low risk of developing

Weak complications Doppler utero-placental and umbilical / foetal studies .

Routine monitoring by cardiotocography

Prenatal cardiotocography for the assessment of foetal wellbeing

This summary of the evidence focuses on the analysis of cardiotocography (CTG). Other types
of monitoring such as the Doppler (foetal, umbilical, utero-placental), are evaluated in other
sections. An SR (Grivell and Alfirevic, 2010) that evaluated the effectiveness of cardiotocography
(CTG) both traditional and computerised, in improving outcomes in the mother (with or without
risk factors) and the foetus was identified.

The SR included randomised clinical trials (RCTs) and quasi-randomised trials evaluating
the traditional prenatal CTG (paper record and interpretation carried out by a health professional)
or computed prenatal CTG (performing quantitative analysis with subsequent analysis results
carried out by a health professional). The comparisons of interest were: traditional CTG versus
control (no performance of CTG; regular controls, test performance without giving the results to
health professionals), computerised CTG versus control and comparison between traditional and
computerised CTG.

The main variables to be analysed in this study were perinatal mortality and caesarean
section delivery and as secondary variables, potentially preventable perinatal mortality, induction
of labour, or gestational age at birth.

The SR identified four studies involving 1,636 women comparing the prenatal use of CTG
with not using it (VA Brown et al, 1982; Lancaster et al, 2010; Anon; Lumley et al, 1983) and two
studies with 469 pregnant comparing computerised CTG with traditional CTG (visual analysis)
(Bracero et al., 1999; National et al., 2006). No studies evaluating the use of computerised CGT
compared with not using itwere identified.

Two studies included pregnant women with at least 37 weeks of gestation at the time of
inclusion (V.A. Brown et al, 1982; Steyn DW) and the other four included pregnant women at any
gestational age (Bracero et al, 1999; Flynn et al., 1982; Lumley et al., 1983; Anon).

All studies included in the SR (Grivell et al., 2010) were performed in pregnant women with
an increased risk of complications. No details on the prenatal use of CTG in pregnant women
without risk factors were found. Therefore, it was considered that these studies provide indirect
evidence to answer the question.

Traditional cardiotocography versus control in pregnant women at risk for complications
during pregnancy

No significant differences were identified in the risk of perinatal mortality among Very low
pregnant women (4 studies; 1627 pregnant women; Risk Ratio (RR 2.05,95% CI quality
0.95 to 4.42) (VA Brown et al, 1982; Flynn et al, 1982; Anon; Lumley et al, 1983).

Of these, only one study was of good quality (Lumley et al, 1983), the other two

were quasi-randomised (Lancaster et al, 2010; Anon) and one was without a clear

sequence of randomisation (VA Brown et al. 1982). Taking only the results of the

Lumley study (1983), no significant differences were found in perinatal mortality

between groups (1 RCT, 530 pregnant women; RR 1.53,95% CI1 0.51 to 4.61).
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Regarding the risk of preventable perinatal deaths, their results were similar Very low
to those of perinatal mortality, but with wider confidence intervals (2 RCTs, 2 quality
gRCTs; 1627 pregnant women; RR 2.46, 95% CI 0.96 to 6,30) (VA Brown et al,

1982; Lancaster et al, 2010; Anon; Lumley et al, 1983).

No significant differences were found in the risk of caesarean section delivery Very low
between the groups (2 RCTs, one ECQE, 1,279 pregnant women; RR 1.06,95% quality
CI 0.88 to 1.28) (VA Brown et al, 1982;. Lancaster et al, 2010; Anon; Lumley et

al, 1983).

Two qRCTs that evaluated the induction of labour, finding no significant differences  Very low
between the groups being compared, were found (2 qRCTs; 696 pregnant women; quality
RR 0.97,95% CI1 0.80 to 1.17) (Flynn et al, 1982; Anon).

Regarding the mean gestational age at birth, the children of pregnant women to Very low
which traditional CTG was performed showed no significant differences compared ~quality
to the mean gestational age of the children of pregnant women in the control group

(1 RCT, 353 pregnant women; Mean Difference (MD) 0.0; 95% CI -0.33 to 0.33)

(VA Brown et al, 1982).

Computerised versus traditional cardiotocography in pregnant women at risk for
complications during pregnancy

A significant reduction in perinatal mortality was found among the group of Very low
pregnant women to which computerised CTG was undertaken compared to those ~quality
pregnant women who underwent traditional CTG (2 RCTs, 259 pregnant women;

RR 0.25,95% C1 0.04 to 0.88) (Bracero et al., 1999; Steyn DW).

A significant reduction in perinatal mortality was found among the group of Very low
pregnant women to which computerised CTG was undertaken compared to those ~quality
pregnant women who underwent traditional CTG (2 RCTs, 259 pregnant women;

RR 0.25,95% CI 0.04 to 0.88) (Bracero et al., 1999; Steyn DW).

One RCT identified showed no significant differences in caesarean section Very low
deliveries among the groups under study (1 RCT, 59 pregnant women; RR 0.86, quality
95% C10.61 to 1.24) (Steyn DW).

The mean gestational age was not significantly different between the groups (1 Very low
RCT, 405 pregnant women; MD -0.10,95% CI -0.43 to 0.23) (Bracero et al, 1999). quality

Although the identified SR (Grivell et al., 2010) showed among its goals the analysis of the
performance of the CTG prior to childbirth in all pregnant women, no studies to make this
assessment were found.

Prenatal CTG is most often performed during the third trimester of gestation (28 weeks). It is
used in conjunction with other tools to assess foetal well-being. The CTG acts as a screening test
that would identify newborns presenting acute, chronic hypoxia or present a risk of developing it.
Thus, early completion of the test would serve to assess changes in foetal heart rate due to stress
and would allow early intervention with consequent improvement in results for both the mother
and the child.

The CTG is widely used in pregnant women at risk of developing complications during
pregnancy. The review authors considered that should benefits for mothers and babies be found,
it might be necessary to raise the widespread use of the test. However, the results of the SR do
not show benefits for these women and their babies, so the authors reported that it is less likely to
provide any benefit for pregnant women without risk factors regarding complications in pregnancy.
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Moreover, it is highlighted that the majority of the studies used in this SR were performed over 10
years ago. This period has given the opportunity to improve other tools such as the Doppler in the
diagnosis and monitoring of pregnancies at high risk of developing complications.

Given

these data, the time at which CTG monitoring should start before childbirth in pregnant

women at low risk is not evaluated.

Summary of evidence

Very low
quality

There is no direct evidence evaluating the need for routine monitoring of foetal
wellbeing through CTG. There is evidence available on the usefulness of CTG
(traditional or computerised) in pregnant women with possible complications
during pregnancy. This evidence suggests that the CTG (traditional) compared
to its non-performance would not affect (in this group of pregnant women) the
risk of perinatal mortality, preventable perinatal deaths, nor the risk of induction
of labour, caesarean section delivery and mean gestational age at delivery. The
computerised versus traditional CTG reduces the risk of perinatal mortality in
children of pregnant women with risk factors for complications during pregnancy
(Grivell et al., 2010).

From evidence to recommendation

The strength and direction of the recommendation were established based on the following:

1.

144

Quality of the evidence. The evidence is indirect and comes from a Cochrane
SR (Grivell et al., 2010) with good methodological quality including studies in a
population group(women with pregnancies at high risk for complications) which is
different to the target population (women without this risk). The studies included in
this SR, showed different sources of potential bias as a loss of important follow-
up, lack of specification of the methods of randomisation and concealment of the
sequence. Given the nature of the intervention, it was not possible to blind clinicians,
with few studies to specify blind participants.

. Balance between benefits and risks. Although no specific study that assessed the

risk-benefit of the intervention, Grivell (2010) (Grivell et al., 2010) was found, the
importance of assessing the potential adverse effects of this type of assessment of foetal
well-being is to be highlighted. These include the consequences of false negatives,
inappropriate interpretation of data and subsequent false sense of safety for the family
and the healthcare professional. Likewise, in the case of false positives, which involve
a serie of tests and/or additional unnecessary confirmatory interventions for mother
and child.

Values and preferences of pregnant women. The presumption of a pregnancy at high
risk of developing complications is associated with an increased anxiety in the family
(Grivell et al., 2010). Therefore, it is important to assess the effect of such test in their
emotional wellbeing. Grivell (2010) (Grivell et al., 2010) describes a study evaluating
anxiety in women with term pregnancies, who underwent a computerised CTG. The
levels of anxiety increased significantly after the completion of the test, compared to
the same results before the test. These levels of anxiety seemed to increase in pregnant
women presenting obstetric problems.

No studies on the cost-effectiveness of this intervention in pregnant women were
identified.
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Finally, the development group made a recommendation against the intervention considering
the fact that the quality of the evidence is very low, mainly because it is indirect evidence from
studies carried out in other populations. Furthermore, the studies found have methodological and
variability deficiencies in their interventions. The results of the studies included for the variables
of interest assessed do not support the use of CTG (traditional or computerised) during pregnancy
to improve foetal outcomes. Moreover, many aspects of maternal care have changed since the
completion of these studies, thus, further studies to evaluate these tests in the current context
would be required. Nor are there any good quality studies that evaluate important aspects such
as the risk-benefit and / or preferences of the patients in this type of intervention. Therefore, the
recommendation was made against the intervention and with a weak strength.

Recommendation
We suggest not performing foetal monitoring by cardiotocography before week
Weak . . : .S
40 of gestation in pregnant women without risk of complications.
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5.2. Vaccines during pregnancy

Key question:
® What vaccines are indicated and which are contraindicated during pregnancy?

The information collected on vaccination during pregnancy is based on the document of
recommendations developed by consensus by the Spanish Society of Preventive Medicine, Public
Health and Hygiene (Dominguez, 2010) and the recommendations of the American Centers for
Disease Control and Prevention (CDC, 2012). The recommendations for this section are taken
from the proposals of the Presentation of Immunisation Registry Program and the Public Health
Commission Inter-Territorial Council in its 2004 document (MSC, 2004) and the update of 2009
of diphtheria and tetanus (MSC, 2009).

In this section, vaccines against preventable disease that can affect the foetus or newborn are
collected. Vaccines would be given in the presence of certain risk factors such as certain medical
co-morbidities, occupational factors, or lifestyle (CDC, 2012), not being covered within the scope
of this Clinical Practice Guideline.

Much of the information on vaccines and their potential benefits and iatrogenic effects
during pregnancy are derived from observational studies, with varying results and methodological
limitations, and can be broadly categorized as low quality evidence. This section does not provide
a formal assessment of the quality of the evidence.

Vaccines which can be administered during pregnancy
Tetanus vaccination

Neonatal tetanus occurs because of inadequate or deficient obstetric procedures or Other
postnatal care, and can lead to brain damage in the newborn. To prevent neonatal ~ clinical
tetanus, the best strategy is universal vaccination, and if this is not possible, the Practice
immunisation of women of childbearing age or pregnant women (Dominguez, guidelines
2010; Cherry, 2009; CDC, 2011).

Boys and girls born to mothers who have been vaccinated during pregnancy
have adequate levels of circulating antibodies and are protected against the disease.
Mothers who received two doses of tetanus toxoid during pregnancy transferred
elevated levels of tetanus antitoxin to the newborns.

Although there is no increased risk of teratogenic side effects with the
administration of the tetanus vaccine during pregnancy (Dominguez, 2010), its
administration is recommended after 20 weeks.

In some documents, the administration of the tetanus vaccine Td (tetanus
diphtheria) is recommended after 20 weeks of gestation (during the second and
third trimester of pregnancy) in women who have not received vaccination in the
last 10 years (CDC, 2012; Dominguez, 2010).
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Vaccination against pertussis

The pertussis vaccine is usually administered together with the tetanus vaccine Td
becoming the triple bacterial. The protective role of antibodies transferred via the
placenta is debatable. Although pertussis has a very high infectivity (up to 90% of
the contacts of a case), studies in pregnant women show no increased morbidity
or mortality compared to non-pregnant women, nor have shown alterations in
foetal development. However, the risk of perinatal death or serious illness is high
in children under 6 months; high risk until the child does not receive the first two
doses of pertussis vaccine (Tanaka, 2003).

Going through the placental route of antibodies could explain why mortality in
children under one month was lower than that of older children, but an alternative
explanation is that the parents avoided further exposure to cases with the disease
in the first month of life. It was also noted that vaccination of pregnant women
could increase the antibody titer in the newborn for the first 6 months of life and
confer some protection, although these antibodies interfere with the response to
vaccination in children (Dominguez, 2010).

The immunisation of the contacts with the newborn has been proposed as the
best strategy to prevent infection (Dominguez, 2010). This immunisation strategy
is based on the results of a study from a simulation following a mathematical
model which showed that vaccination of 90% of the cohabiting people with the
newborn, together with the vaccination in 75% of teenage population could prevent
75% of cases of pertussis in children under 2 years (Van Rie, 2004). Vaccination
of the parents and child before leaving the hospital could prevent nearly 40% of
cases and deaths in infants (Scuffham, 2004). However, a recent pre- and post-
study evaluating the impact of immunisation exclusively for mothers during the
puerperium has shown a decrease of the disease in infants up to 6 months of age
(Castagnini, 2012). Furthermore, theanalysis of surveillance systems has shown
a relative impact of the strategy in settings with a low incidence of the disease
(Skowronski, 2012).

Flu Vaccination

The impact of the infection with the influenza virus in the foetus could result
in foetal growth retardation and low birth weight. It has also been suggested
that infection during pregnancy may cause spontaneous abortion and stillbirth
(Stanwell-Smith, 1994).

In newborns, the infection with the influenza virus can be serious, leading to
sepsis, pneumonia, cardiac arrhythmia, and sudden death. Infection may be in the
form of hospital outbreaks (Dominguez, 2010).

The few available studies on the safety of the influenza vaccine show no
serious adverse effects on pregnant women or babies, even when the vaccine
is administered during the first trimester of pregnancy (Mak, 2008). In some
countries, influenza vaccination is suggested in any trimester exclusively on those
pregnant women with any comorbidity, reserving vaccination during the second
and third trimester for women without significant health problems.
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Infection with the influenza virus in pregnant women, especially when they are Other

in their third trimester of pregnancy has been associated with an increased risk of ~clinical
hospitalisation for cardiorespiratory problems compared to non-pregnant women Practice
(Neuzil 1998). This is attributed to an increase in oxygen consumption, decreased guidelines
lung capacity and changes in the immune function (Dominguez, 2010).

The impact of the infection with the influenza virus in the foetus could result
in foetal growth retardation and low birth weight. It has also been suggested that
infection during pregnancy may cause spontaneous abortion and stillbirth (Stan-
well Smith, 1994).

In newborns, the infection with the influenza virus can be serious, leading to
sepsis, pneumonia, cardiac arrhythmia, and sudden death. Infection may be in the
form of hospital outbreaks (Dominguez, 2010).

The few available studies on the safety of the influenza vaccine show no
serious adverse effects on pregnant women or babies, even when the vaccine
is administered during the first trimester of pregnancy (Mak, 2008). In some
countries, influenza vaccination is suggested in any trimester exclusively on those
pregnant women with any comorbidity, reserving vaccination during the second
and third trimester for women without significant health problems.

The administration of the inactivated influenza vaccine during the flu season to all
pregnant women at any time during pregnancy because of the risk of cardiac and
pulmonary complications in mother (Dominguez, 2011; CDC, 2012; MSSI, 2012;
Tamma 2009) is recommended.

The attenuated influenza vaccine is contraindicated during pregnancy.

Vaccines indicated in women of childbearing potential, which should not be used during
pregnancy

Rubella vaccination

The rubella virus can affect all the organs of the foetus. The lesions caused by the infection
vary depending on the time of pregnancy in which it occurs. If the infection occurs in the first
twelve weeks of pregnancy, the frequency of abnormalities is much higher than if it occurs after
(Dominguez, 2011).

If the infection takes place between weeks 13 and 16 of the pregnancy, 16.7% of children
have injuries, but when the infection occurs between weeks 17 and 20, only 5.9% of them are
affected, and if it takes place after week 20, the percentage drops to 1.7% (Best, 2004). The
injuries children born to mothers who have had the infection during pregnancy is congenital
rubella syndrome, characterised by significant delays in growth and development, microcephaly,
cataracts, hepatosplenomegaly, heart defects, deafness and meningoencephalitis among other
signs and symptoms.

It is necessary to know the immunity to rubella in women of childbearing age,and Other

in cases where there is no evidence of immunisation. The MMR vaccine should clinical
be administered to women who are not pregnant (CDC, 2012). In these cases, it is practice
advisable to avoid pregnancy during the 4 weeks after vaccination. guidelines

In the case of pregnant women in whom there is no evidence of immunisation
against rubella, a dose of the postpartum triple viral vaccine should be provided
(CDC, 2012).
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Mumps vaccination

The infection with mumps virus during the first trimester of pregnancy has been associated with
foetal mortality (Dominguez, 2011). A case-control study showed that 27.3% of women who had
had mumps, foetal deaths occurred compared to 13% in women without early infection (Siegel,
1973). This infection has also been associated with endocardial pathology. Similarly, the virus has
been isolated in children born to mothers with mumps, presenting injuries, which can be mild,
such as inflammation of the parotid, or more serious, such as pneumonia or respiratory distress.

The mumps vaccine is given as MMR vaccine. A single dose of the mumps vaccine Other
provides adequate protection against mumps. However, as the administration of clinical
additional doses is harmless, normally in many countries two doses of the MMR pr‘flcti?e
vaccine are administered in childhood. Two doses of the MMR vaccine separated Suidelines
by an interval of 28 days can be administered at any age.

This vaccine is contraindicated in pregnancy. Precautions should be taken to
avoid pregnancy during the 4 weeks following vaccination (Dominguez, 2011).

Measles vaccination

Infection with measles during pregnancy is associated with spontaneous abortion, stillbirth,
and low birth weight (Chiba, 2003). In women with measles in the late phase of pregnancy, at
childbirth or during the first 10 days of life may have congenital rash. Pneumonia is a common
complication in pregnant women having this disease (Dominguez, 2011).

The attenuated measles virus used for vaccination, unlike attenuated rubella Other
and mumps has not shown to cross the placenta and cause foetal harm. However, clinical
like any attenuated vaccine, this vaccine is contraindicated during pregnancy. prz.lcti?e
(Dominguez, 2011). guidelines

Ithas not been shown that attenuated measles can cross the placenta and cause foetal Other
harm (Strebel, 2008) but like any attenuated virus vaccine, it is contraindicated clinical

in pregnant women. Women of childbearing age who are vaccinated should avoid pr:jlcti?e
pregnancy during the 28 days following vaccination. guidelines

Pregnant women who are inadvertently vaccinated or who become pregnant
before the stated 28 days should not perform an abortion (Dominguez, 2011).

Varicella vaccination

Although the incidence of varicella in pregnancy is low, if acquired during pregnancy it can have
serious consequences for the mother and the foetus and can lead to spontaneous abortion, stillbirth
and premature birth, or congenital varicella syndrome (Dominguez, 2011). The greatest risk of
severe embryopathy is in the first 20 weeks of pregnancy, and its frequency is less than 2%. If the
infection from the mother occurs at a more advanced stage of the pregnancy, the lesions consist
of cutaneous scars, atrophy of limbs, unilateral ocular defects, central nervous system disorders,
as well as urinary and gastrointestinal tract disorders. If maternal varicella infection occurs in the
last five days of gestation or in the first two days of life, the risk that the newborn suffers from
neonatal varicella is high (attack rate 20%). In these children generalised varicella occurs, with a
fatality rate reaching 30%.
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According to the Spanish vaccination schedule, seronegative adults aged between Other

15 to 49 should be vaccinated (two separate doses of 1 or 2 months) (Dominguez, clinical
2011). If women of childbearing age are vaccinated, it is advised to avoid Practice
pregnancy for 4 weeks after vaccination. guidelines

Although there is no evidence that there have been cases of congenital varicella
due to the vaccine virus (Shields, 2001), varicella vaccination is contraindicated
during pregnancy. If a pregnant woman should inadvertently receive the varicella
vaccine, she should not perform an abortion.

A determination of immunity to varicella should be performed in pregnant
women. Those pregnant women with no evidence of immunisation against varicella
should be administered the first dose of the vaccine as soon as the pregnancy ends
before being discharged from the hospital. The second dose of the vaccine should

be given between 4 and 8 weeks after the first dose (CDC, 2012).

From evidence to recommendation

The aspects that determined the strength and direction of the recommendation were:

1. Quality of the evidence. The information in this section is derived from observational
studies, with varying results and methodological limitations.

2. Balance between benefits and risks. It has been considered in all cases the effect any
vaccination can have on the results in the foetus or the newborn. All the considerations
made in this section show a positive balance between benefits and risks.

3. The costs and use of resources was not considered crucial to make the recommendation.

4. Values and preferences of users. A study of the Dutch influenza A vaccination campaign

(van Lier, 2012) showed that vaccination was more accepted among older women,
those who had been pregnant before, than by women with medical comorbidity. The
determining factors for vaccination were the prevention of negative consequences
for the foetus and the newborn, and the governmental character of the campaign. In
most cases, women expressed concern about the lack of sufficient knowledge about
vaccine safety. The authors emphasised the need to provide pregnant women and
health professional clear and enough information about the severity of the disease and
the benefits and safety of vaccination.

The development group made recommendations considering that the benefits to the foetus
and the newborn clearly outweigh the potential risks. The fact that health professionals can provide
information to women about the risk vaccine-preventable diseases mentioned in this section and
the benefits of vaccination pose to the foetus and the newborn were highly evaluated.

Recommendations

Healthcare professionals should provide information to women about the risks
certain vaccine-preventable diseases pose to the foetus and the newborn. The
vaccination schedule should be checked and the benefits of vaccination discussed
by the health professional together with the woman during prenatal visits.

Strong

The attenuated influenza vaccine, or vaccines against rubella, mumps, measles and
varicella should not be administered during pregnancy as they are contraindicated.
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The administration of inactivated influenza vaccine should be provided during

Strong the flu season to all pregnant women during any stage of pregnancy.

The diphtheria and tetanus vaccine should be administered for those pregnant
Strong | women who do not have a complete vaccination regimen, avoiding them during
the first trimester of pregnancy.

In the case of pregnant women in whom there is no data of immunisation against
Strong | rubella, a dose of the MMR postpartum vaccine should be offered, assessing the
benefits and risks during the breastfeeding period.

In pregnant women in whom there is no data of immunisation against varicella,
the first dose of the vaccine should be administered as soon the pregnancy ends
and, whenever possible, before being discharged from hospital. The second dose
of vaccine should be given between 4 and 8 weeks after the first dose.

Strong
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5.3. Lifestyles during pregnancy

Key question:

Are specific indications on eating habits and diet during pregnancy necessary?
What are the recommendations for dietary intake during pregnancy?

With a varied diet, are micronutrient needs as iron, vitamins or iodine covered?
What is the effect of iron prophylaxis in women during pregnancy?

Is a pharmacological iodine supplementation necessary during pregnancy?

Is a pharmacological folic acid supplementation necessary during pregnancy?
Is a pharmacological vitamin complex supplementation necessary during pregnancy?
How safe are food supplements (omega3 fatty acids) during pregnancy?

What widely used drugs are safe during pregnancy?

What are the consequences of drinking alcohol during pregnancy?

Are there programs to reduce alcohol consumption targeting pregnant women?
What are the consequences of active and passive smoking during pregnancy?
Are there specific smoking cessation programs targeting pregnant women?

Is it necessary to perform physical exercise or sport in certain circumstances during
pregnancy?
What are the tools with better performance in the detection of mental disorders during
pregnancy?

Is sexual activity related to the occurrence of problems during pregnancy? Is sexual activity
related to the appearance of labour contractions?

What recommendations are required during pregnancy for women who want to travel?

Eating habits

Specific directions on eating habits

An SR evaluating the effects of advice or guidance to increase or reduce the intake of energy
or protein, as well as the supplementation or restriction of energy and protein intake during
pregnancy, weight gain and its outcome during pregnancy, was found (Kramer, 2003). This SR
included 27 RCTs in which 8,298 women were involved.

1562

The following interventions were evaluated:

— Nutritional advice to increase energy and protein intake (5 RCTs, 1134 women).
— Advice for balanced protein-energy supplementation (13 RCTs, 4665 women).
— Advice for supplementation with high protein intake (2 RCTs, 1076 women).

— Advice for isocaloric protein supplementation (3 RCTs, 966 women).

— Energy and protein restriction in women with overweight or high weight gain (4 RCTs,

457 women).
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Nutritional advice to increase the intake of energy and protein

The intervention was evaluated in five RCTs (Kafatos, 1989; Briley, 2002; Hankin, 1962; Sweeney,
1985; Hunt, 1976).

Most studies had a high risk of bias. Most women were healthy and in some cases from a
low socio-economic status.

Low
quality

The results of these RCTs showed that nutritional counselling increased the intake
of protein and foods with high energy content, albeit not significantly regarding
the advice (DM energy intake: 105.61 kcal / day, 95% CI -18.94 to 230.15; DM
protein intake: 17.99 g/ day, 95% CI -1.48 to 37.45).

Moderate
quality

In the group of women receiving advice, a reduced risk of preterm birth (RR 0.46,
95% CI .21-.98) was observed, although the result is not consistent with the lack
of significant difference in the gestational age at childbirth among women who
did not receive counselling and those who did (MD -0.10, 95% CI -0.48 to 0.28).

Low
quality

No significant differences in the risk of preeclampsia, foetal or neonatal death
were found.

Balanced protein-energy diet

The intervention was evaluated in 13 RCTs (Blackwell, 1973; Mora, 1978; Rush, 1980; Elwood,
1981; Kardjati, 1988; Ceesay, 1997; Girija, 1984; Cambel Brown, 1983; Ross 1938; Viegas,
1982a, 1982b; Atton, 1990). The balanced protein-energy supplements where those whose amount
of protein was less than 25% of the total energy content. The studies included healthy mostly non-
obese women, in some cases with marginal or vulnerable nutrition from the nutritional point of
view and a risk of having infants small for gestational age (Rush, 1980; Mora, 1978; Campbell

Brown, 1983).

The results of these RCTs showed that weekly weight gain was significantly higher
in the group receiving supplementation (10 RCTs, 2571 women, DM 20.7g, 95%
CI 1.46 to 40.02).

The incidence of infants small for gestational age was significantly lower in the
group treated with a protein-energy balanced diet (3 RCTs, 3396 women; RR
0.68,95% CI .56-.84).

Although there was no significant difference in the weight of the newborn,
a tendency to an increase in the group of the balanced protein-energy diet was
observed (DM 37.6 g,95% CI-0.21 to -75, 45).

The incidence of stillbirth was lower in the intervention group (4 RCTs, 2206
women; RR 0.55, 95% CI 0.31- 0.97), whereas no differences were observed
regarding neonatal death, or possible developmental and long-term growth effects
in the newborn.

There were differences either in the risk of preeclampsia and preterm delivery.

High protein intake diet

Low
quality

Moderate
quality

Moderate

quality

Low
quality

High protein supplementation is defined as the amount of supplementation in which the protein
provided corresponds to 25% of the total energy content of the regular diet. Two RCTs (Rush,
1980; Iyengar, 1967) included 1,076 women who were at risk of having children with low birth
weight.
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The group of women who received supplementation showed a significant increase
in the risk of having a newborn small for gestational age (Rush, 1980; 505 women,
RR 1.58,95% CI 1.03 to 2.41).

No differences were observed in any of the other evaluated outcomes (preterm
delivery, foetal and neonatal death, birth weight, maternal weight gain and child
growth results in the long term).

Isocaloric protein diet

High
quality

Low
quality

Isocaloric protein supplements are those balanced supplements in which the protein replaces an
equal amount of non-protein energy. Three RCTs with 966 women who underwent this type of
intervention were included (Mardones, 1988; Viegas, 1982a, 1982b).

The isocaloric protein supplementation increased the risk of infants small for
gestational age (Mardones, 1988; 782 women, RR 1.35,95% CI 1.12 to 1.61).

No differences were observed in any of the other outcomes assessed (birth before
37 weeks gestational age, foetal death, neonatal death, preeclampsia, maternal
weight gain, or long-term growth in the newborn).

Moderate
quality

Low
quality

Energy and protein restriction in overweight or high weight gain during pregnancy

Four RCTs involving 457 women were assessed (Badrawi, 1993; Campbell, 1975, 1983; Wollff,
2008). All women included in these RCTs were obese or had excessive weight gain.

No differences were observed in the incidence of preeclampsia among women
who had to follow a restricted diet and those who did not (3 RCTs, 334 women,
RR 1.07,95% CI1 0.57 to 2.02).

The results were similar when the incidence of pregnancy-induced hypertension
(4 RCTs, 434 women, RR 0.94,95% CI 0.72 to 1.22) and gestational diabetes (1
RCT, 53 women, RR 0.18,95% CI 0.01 to 3.4) were evaluated.

Gestational weight gain per week was significantly lower in the group of dietary
restriction (3 RCTs, 303 women, DM - 230.3 g; 95% CI -347.7 to -112.89).

Summary of evidence

Very low
quality

Moderate
quality

Moderate
quality

Nutritional advice to increase the intake of energy and protein
Low Nutritional counselling does not significantly increase the likelihood of increasing
quality | the intake (Kramer, 2007).
Moderate | Nutritional counselling has shown a significant reduction in the risk of preterm
quality | delivery (Kramer, 2007).
Moderate | Nutritional counselling does not increase significantly other maternal or foetal
quality | variables such as preeclampsia, maternal or foetal death (Kramer, 2007).
Balanced protein-energy balanced diet
Low A balanced protein-energy diet showed a significant increase in maternal weight
quality | (Kramer, 2007).
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M A significant reduction in foetal death was observed with balanced protein-energy
Oiel;?te diets (Kramer, 2007). However, it has been observed that such diets have an
qualty impact on blood pressure or the incidence of infants small for gestational age.
High protein intake diet
High A high protein intake diet has been shown to increase the risk of having a newborn
quality | small for gestational age (Kramer, 2007).
L No differences were observed in any of the other evaluated outcomes (preterm
u;)li“; delivery, foetal and neonatal death, birth weight, maternal weight gain and child
q y growth outcomes in the long term).
Isocaloric protein diet
Moderate | The isocaloric protein supplementation has been shown to increase the risk of
quality | having a newborn small for gestational age (Kramer, 2007).
No differences were observed in any of the other outcomes assessed (risk
LOYV of delivery before 37 weeks of gestational age, foetal death, neonatal death,
quality preeclampsia, maternal weight gain and child growth outcomes in the long term).
Energy and protein restriction in women with overweight or high weight gain during
pregnancy
Moderate | Protein-energy restriction in women with a weight problem during pregnancy has
quality | shown a significant reduction in weight during pregnancy (Kramer, 2007).
L No differences were observed in any of the other outcomes assessed (gestational
ll;)li“; diabetes, pregnancy-induced hypertension, birth weight, preterm birth and the
q y anthropometric parameters of the child).

From evidence to recommendation

The development group considered the following aspects to discuss the strength and direction of
the recommendations:

1. Quality of the evidence. The quality of the evidence is in most cases moderate or
high. When the quality of the evidence was reduced, it was due to the presence of
heterogeneity in the included studies or the presence of a severe risk of bias mainly by
lack of blinding of the randomisation sequence of the studies included.

2. Balance between benefits and risks. The only intervention that showed a benefit,
which, exceeded the risks, was the fulfilment of a balanced protein-energy diet as
it increased maternal weight, with a reduction in foetal death and infants small for
gestational age without other effects identified.

3. The costs and use of resources of this intervention, as well as the values and preferences

of the pregnant woman were not assessed.

The positive results regarding the carrying out of balanced protein-energy diets in women with
inadequate food intake led to the formulation of a recommendation in favour of the intervention.
The low quality of the evidence led to the formulation of weak recommendations.

Recommendations

We suggest providing of nutritional advice to pregnant women in order to follow a

Weak balanced diet and adjust an adequate caloric intake to the needs of the pregnancy.
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We suggest providing advice about a balanced protein-energy diet to those

Weak . . . . . .
pregnant women to whom an insufficient dietary intake has been identified.

We suggest not recommending routinely a diet with high protein or isocaloric
content to pregnant women.

Weak

We suggest recommending a protein-energy restriction to overweight pregnant
Weak | women, or those who have gained excessive weight during pregnancy (> 570 g
per week).

Recommended diet ary intake

For the development of this section, the recommendations or direction of scientific societies
such as the American Dietetic Association (Kaiser, 2008) or the Spanish Society of Community
Nutrition (SENC, 2007) have been taken as reference. The reason for selecting these documents
is justified by their multidisciplinary and comprehensive search of the literature (Kaiser, 2008)
and to provide recommendations on food intake directly applicable to our environment (SENC,
2007).

The aim of the recommendations of these documents is that through a proper weight gain, a
rich and varied diet, and physical activity, an adequate nutritional status can be maintained during
pregnancy in the context of a lifestyle that optimizes the state of the women’s health, helping to
reduce the risk to the developing of the foetus and the newborn.

The document of the American Dietetic Association highlights that the main nutritional
limitations among women of childbearing age are due to inadequate intake of foods rich in vitamin
E, magnesium, potassium, fibre and calcium. Likewise, the intake of vitamins A, C, B-6, and folic
acid are moderate, while other nutrients such as sodium or saturated fat are consumed in excess.

The American Dietetic Association advises that the first time when counselling Other
on dietary intake should be performed, is in the preconception visit, since it is an clinical

appropriate time to identify the eating habits of women and assess their needs. pr?cti?e
. L guidelines
At this point, it is recommended to ensure that women consume adequate

amounts of folic acid (0.4 mg daily) from the intake of fortified foods or the
inclusion of dietary supplements in the diet. Similarly, to avoid problems arising
from iron deficiency anaemia during pregnancy, it is necessary to encourage the
intake of iron-rich foods and foods that facilitate the absorption of iron as those
rich in vitamin C.

This document recommends calculating weight gain during pregnancy according Other

to the BMI of women before pregnancy, based on these parameters: clinical
practice
guidelines
Recommended weight gain

BMI<19.8 kg/m2 12.5t0 18 kg
BMI between 19.8 and 26 kg/m2 11.5to0 16 kg
BMI between> 26 and 29 kg/m2 7to11.5 kg
BMI> 29 kg/m2 At least 6 kg
Multiple pregnancy 16 to 20.5 kg
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The energy intake of pregnant women should increase from the second trimester
when an extra amount of energy of 340 kcal may be required, which in the third
trimester should be 452 kcal. Most pregnant women need to perform a daily intake
ranging between 2,200 and 2,900 kcal.

To achieve this intake a dietary plan should be developed jointly with the woman
taking into account her age, activity, and weight gain recommended and the
pregnancy trimester. The US Department of Agriculture promotes tools like
MyPlate or MyPyramid to facilitate the design of a dietary plan that includes
recommended amounts of food for pregnant women to get a full and varied
diet (MyPyramid, 2005; MyPlate, 2012). The following is an example of a diet
covering a daily intake of about 2000 kcal (Adapted from Foster 2009):

Food (Recommended Reference measurement

frequency)

Oils
6 tablespoons

1 tablespoon of olive oil = 3 teaspoons; 1 tablespoon
of margarine or mayonnaise = 2.5 teaspoons; 30 grams
of nuts = 3 teaspoons; 2 tablespoons of salad dressing
=3small tablespoons

Low-fat dairy products 3
cups (c.) (1 cup = 226.8
g or ml)

1 cup of skimmed milk or 1 low-fat yogurt= 1cup; 125
gr of fresh cheese = 1 cup; 55 grams of fat cheese = 1
cup; 45 gr of grated cheese = 1 cup.

Vegetables 250 gr

1 bowl of boiled vegetables; 1 large bowl of salad
bowl; 1 glass of fresh juice

Meat, poultry and eggs,

1 fillet of lean meat; 1 chicken quarter; 1 or 2 eggs;

fish
1 fillet of fish;

150 gr
Fruit 2 glasses of juice; 2 large pieces of fruit;
2

S0 gr 2 servings of fruit in syrup
Cereals Bread, breakfast cereal, rice, or pasta.
175 gr

This diet plan is accompanied by a number of additional recommendations as
eating a varied diet, taking foods rich in fibre, making a little exercise, drinking
plenty of water, and doing 3 to 5 meals a day.

For its part, the Spanish Society of Community Nutrition in its Guide to Healthy
Eating recommends that nutrition during pregnancy is planned adapting to the
needs of each woman, recommending a varied diet that takes into account the
groups and the amount to be consumed within a healthy lifestyle. It highlights
calcium, folic acid and iron as essential nutrients during this stage so it is very
important to control the contributions made by each woman (SENC, 2007).

To ensure adequate nutrition during pregnancy, an extra contribution of about 250
or 300 kcal should be taken during the second half of the pregnancy mainly from
dairy products. An extra supply of calcium is also advisable considering that the
requirement of this nutrient by the foetus can be up to 250 mg per day in the third
trimester. Other nutrients that need strengthening are folic acid in foods such as
dark green leafy vegetables, fruit, bread, fortified cereals, or nuts like hazelnuts, or
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iron (extra daily intake of 0.9 mg) in foods such as meat, poultry, eggs, seafood,
vegetables, and whole grains. Foods rich in vitamin C (citrus, kiwi, strawberries,
and vegetables like tomatoes or peppers) enhance the absorption of iron.

The Guide to Healthy Eating recommends the following daily rations for

pregnant and lactating women:

Food Servings (pregnant women) Reference
Bread, pasta, rice, legumes,
Starchy products between 4 and 5 cereals, whole grains,
potatoes

Variety depending on the

Vegetables between 2 and 4 season, included in different
types of salads
Fruit between 2 and 3 Variety depending on the
season
Dairy products between 3 and 4* Milk, yogurt and cheese

Protein food

2

Meat, poultry, fish, eggs.
Pulses and dried fruits / nuts.

Supplement fats between 3 and 6 Olive or seed oil
Tap water, mineral water,
Water between 4 and 8 herbal teas and drinks with

little sugar and no alcohol

Adapted from SENC 2007 *4 to 6 for breastfeeding women

For these servings, the following weight equivalences are recommended:

Food Recommended serving (in grams)

Starchy (wholegrain bread) 60 gr
Raw rice or pasta between 60 and 80 gr
Potatoes 200 gr
Raw pulses entre 60 and 80 gr
Vegetables 250 gr
Fruits 200 gr
Fresh milk or yogurt 200 ml
Fresh cheese between 60 and 100 gr
Semi-cured cheese between 30 and 40 gr
Meat between 100 and 125 gr
Fish 150 gr
Cooked ham between 80 and 100 gr
Eggs 1 unit
Chicken 1 quarter
Olive oil 1 spoonful

Adapted from SENC 2007
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The following recommendations are added:
— Eat quietly, without leaving more than 4 hours between meals.

— Have a varied breakfast and a light lunch, a light snack, have dinner soon,
avoid snacking between meals.

— Try to cook the most natural way possible: steam, stir fry, cooked in foil,
boiled, grill lightly and well fried.

— Perform a regular weight control.

— Perform moderate physical activity such as walking and swimming and
stay outdoors and in contact with the sun with adequate protection (source
of vitamin D).

Coverage of micronutrient needs to diet

Three publications with results of the cohort of pregnant women from Valencia participating in
the INMA (Childhood and Environment) study have been identified (Ramén, 2009; Navarrete-
Muiioz, 2010; Rodriguez-Bernal, 2012). In a first study, the dietary intake of folic acid,
supplementations, and the factors associated with the failure to comply with the recommended
intake of 0.6 mg / day and 0.4 mg / day were evaluated, using supplements to prevent neural tube
defects (Navarrete- Mufioz, 2010). Through an interview and a validated questionnaire, a dietary
intake of 782 pregnant women was collected in the period from preconception to the second
month of pregnancy and the period between months 3 and 7.

A second study evaluated the intake of nutrients and carried out a follow-up of the dietary
recommendations of 822 women with an uncomplicated pregnancy between 10 and 13 weeks
of gestation (Rodriguez-Bernal, 2012). Through an interview and validated questionnaires
corresponding to the daily intake of food and nutritional supplements of each participant, the
nutritional values were collected. These were contrasted with the recommendations of the Spanish
Society of Community Nutrition (SENC, 2007) and the nutritional values set by the US Dietary
Reference Intakes from the Institute of Medicine.

Finally, another study evaluated data from 787 newborns in this cohort to assess through
a multiple linear regression analysis, the possible relationship between the intake of fruits and
vegetables with the weight and size of newborns, in addition to the incidence of infants small for
gestational age (Ramoén, 2009).

In this regard, a study evaluated the possible association between the consumption of fruits and
vegetables during pregnancy and birthweight of babies from 43,000 Danish women participating
in the Danish National Birth Cohort (Mikkelsen, 2006). In a British cohort, the impact of iron
intake (derived from diet or supplementation) was found in the birthweight of newborns of 1,274
pregnant women (Alwan, 2011). In another study the impact of the diet of pregnant women on
the risk of preeclampsia in 23,000 participants in the cohort of the Norwegian Mother and Child
Cohort Study (Brantsaeter, 2009) was evaluated. Using a validated questionnaire four dietary
factors (vegetables, processed foods, potatoes, fish, and sweets) were identified and through a
multiple logistic regression model the association of these patterns was evaluated with the risk of
preeclampsia. Researchers in this cohort also evaluated the contribution of food supplements on
nutrient intake of 40,000 women (Haugen, 2008).
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The study by Navarrete-Muiioz (2010) showed that food intake was insufficient Very low
for most participants to reach the recommended intake of folic acid, a fact that a quality
considerable percentage of women did not achieve by taking supplements. During

the preconception period up to 80% of women did not meet the intake of folic

acid considered advisable (0.6 mg/d). The percentage remained high in the first

two trimesters of the pregnancy (69%) and was improved in the seventh month of
pregnancy, when a third of the women did not achieve the recommended intake.

The percentage of women who took supplements increased progressively in early
pregnancy (19% in the preconception period, 30% in the first month and 66% in the

second), and 30% of women exceeded the tolerable dose of 1 g/d. The analysis by

the Norwegian Mother and Child Cohort Study provided similar results (Haugen,

2008). 81% of participants in this cohort indicated that they consumed one or

more food supplements (the most common were the fish oil supplements (59%),

folic acid (36%) or other multivitamins (31%). Despite this consumption, 63% of

women who took supplements did not meet the recommended intake of vitamin

D, 34% did not meet the minimal intake of folic acid, and 28% did not do so with

the minimal intake of iron.

he study by Rodriguez-Bernal (2012) showed that on average, women met Very low
the nutritional recommendations except in the case of the intake of whole quality
grains (recommended daily intake: between four and five; median intake: 3.1;
interquartile range: 1.9). The authors also noted that vegetable intake was higher

among pregnant women older than 30 years (recommended daily intake: 2 to

4; median intake women <25 years: 1.6 versus 25 to 30 years: 2.1 versus >30

years: 2.3; P <0.001)and that women with higher educational level consumed

lower amounts of meat, although all participants did so within the recommended
amounts. Foods with a greater noncompliance were cereals (up to 77% of women

did not meet the minimum intake recommendations), dairy products (52%) and

fruits and vegeta ble (47%), an issue that was observed very evident in pregnant

women under 25 years.

When analysing the macronutrient intake, it was observed that 57% of
participants consumed a carbohydrate amount below the nutritional values
recommended in the Dietary Reference Intakes, while protein intake was
adequate in 99% of women. 71% of women consumed more fat than the amount
recommended, and more than half of the participants consumed insufficient
amounts of n-3 and n-6 fatty acids. When comparing the place of origin of the
pregnant women (Spain versus Latin America), Spanish women consumed less
carbohydrates (61%, P <0.001) and excessive amounts of fat (74%, P <0.001),
whereas the Latin American women consumed less n-3 fatty acids (77%, P
<0.001). The younger and less educated women are those who consumed lessn-3
fatty acids.

Regarding the consumption of macronutrients, a significant increase in the
intake of folic acid supplements was observed when food supplements were
included in the diet (0.298 mg/d derived from food intake versus 2,112 mg/d when
a supplement was included). The greatest deficiencies in micronutrient intake
were observed in the amount of vitamin D (practically no women consumed
the recommended amount in the Dietary Reference Intakes), iron or vitamin E
(68% of the sample did not meet the recommendations). Younger women showed
greater inadequacy in the consumed amount of vitamins A, C, E, iron and calcium.
Although with the inclusion of food supplements the lack of quantity consumed of

160 CLINICAL PRACTICE GUIDELINES IN THE SNS



some of these nutrients decreased, it remained inadequate in a considerable
percentage of women regarding vitamin E (40.8%), iron (50.9%) and vitamin D
(88%).

Although the study by Ramén (2009) showed no relationship between the intake
of fruit and the weight and size of newborns from the Valencia INMA cohort study,
a linear relationship was established between vegetable intake and the incidence
of babies weighing few or being small for gestational age. Women who during
the first trimester of pregnancy consumed the least amount of vegetables, had a
three times greater chance of having a baby with a low birth weight for gestational
age than women who consumed more vegetables (OR 3.7; 95% CI 1.5 to 8.9; P
<0.001). The chance of having a baby with a small size for gestational age was
five times higher among women who consumed fewer vegetables during the third
trimester of pregnancy than women who consumed greater amounts of these foods
(OR55;95% CI1.7t017.7; P=0.04).

The results of the Danish National Birth Cohort showed a significant association
between the consumption of fruits and vegetables during pregnancy and birth
divided into quintiles according to their consumption of fruit and vegetables, and
an increase of 10.7 gr was observed in the weight of the newborn (95% CI 7.3 to
14.2) for each quintile. In women with a BMI <20 kg / m2 (7,169 participants) the
increase in the weight of newborns was higher as fruit and vegetable quintiles of
consumption increased (increase of 14.6 grams per quintile; 95% CI 6.4 to 22.9).
The results of a cohort of women whose iron intake was collected showed that up
to 80% of participants consumed an iron intake below the recommended amounts
in the UK (Alwan, 2011). he study showed that the total iron intake was associated
with increased birth weight of newborns (an average of 2.5 percentile of weight
increase per 10 mg of iron; 95% CI1 0.4 4.6), but this result was not observed when
analysing the data of iron intake from food alone.

Brantsaeter (2009) showed that women in the Norwegian Mother and Child
Cohort Study who consumed greater amounts of vegetables, potatoes and fish
or vegetable oils had a lower risk of preeclampsia (OR of the third versus first
tertiles: 0.72, CI 95% 0.62 to 0.85), whereas the risk was higher in women who
consumed greater amounts of processed foods, sweet or savoury snacks (OR of
the third versus first tertiles: 1.21; 95% CI 1.03 to 1.42).

Summary of evidence

Very low
quality

Very low
quality

Very low
quality

In our environment, it has been observed how an inadequate intake of vegetables
is associated with a higher risk of having a baby with an inappropriate weight
for gestational age (when inadequate intake occurs during the first trimester of
pregnancy) or inadequate size (when inadequate consumption occurs during the
third trimester) (Ramoén, 2009). Other studies have shown an association between
an increased consumption of fruits and vegetables and a higher birth weight
(Mikkelsen, 2006) or a lower risk of preeclampsia (Brantsaeter, 2009).
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In our environment, it has been observed that a considerable number of women
do not consume the recommended amounts of some nutrients and foods such as
cereals, pulses or vegetables during pregnancy. It was found that age, educational
level and the origin of pregnant women is related to food intake and nutrient
adequacy (Navarrete-Muioz, 2010; Rodriguez-Bernal, 2012). In the case of
folic acid, a study has shown that the intake is inadequate and sometimes the
supplementation is taken late (Navarrete Munoz, 2010). Other studies have also
shown that supplementation is sometimes not enough to ensure the recommended
nutrients intake such as folic acid, vitamin D or iron (Haugen, 2008).

Very low
quality

From evidence to recommendation

Although the quality of the evidence was taken into account, the values and preferences of
pregnant women, as well as the cost and use of resources were not considered by the development
group as determinants in the strength and direction of the recommendation. Since the only
intervention that showed a benefit exceeding the risks was the fulfilment of a balanced protein-
energy diet, the development group made a recommendation in favour of the intervention. The
available studies are, as a whole, longitudinal studies with methodological limitations. On the
other hand, they evaluate different outcomes of interest or nutrients, therefore the consistency of
the results of different studies cannot be assessed properly. For this reason, the recommendation
was considered weak.

Recommendation

We suggest carring out an assessment of the dietary habits of pregnant women
at the first contact with health professionals. This assessment should estimate the
Weak | daily food intake in order to quantify its nutritional value, and this way be able
to inform women about a proper diet for their needs and about the advisability of
supplementing the diet.

Iron supplementation
Iron versus placebo or no treatment

Two studies, a meta-analysis (Szajewska,2010) and a systematic review (Macedo,2010) evaluating
the prophylactic administration of iron in women during pregnancy have been identified. Both
reviews had in common a randomised clinical trial (Zhou et al., 2007). The trials included were
conducted in populations from countries with different levels of socioeconomic development
(Canada, Indonesia, UK, Turkey, and Australia). All studies included women without anaemia
and in various stages of gestation.

The meta-analysis conducted by Szajewska included seven RCTs, of which only two analysed
population groups with prenatal iron supplementation. In the remaining studies included, the
pregnant women were treated after childbirth. The systematic review by Macedo contained five
systematic reviews (of which only three analysed the comparison between that with placebo or
no treatment) and seven RCTs using different treatment regimens:

— Daily supplementation with 50 mg.
— Daily supplementation with 30 mg.

— Daily supplementation with 20 mg.
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The risk of anaemia (Hb <11 g/ L) at the end of the pregnancy was significantly
lower in the group receiving oral iron prophylaxis versus the group of pregnant
women treated with placebo or where no prophylaxis was performed. (5 RCTs,
3262 women; RR 0.45, 95% CI 0.22 to 0.88) (Cogswell, 2003; Kulier, 1998;
Makrides, 2003; Siega-Riz, 2005; Zhou, 2007).

No significant differences were observed in the number of preterm births among
the group of pregnant women treated prophylactically with oral iron and the
group treated with placebo (2 RCTs, 547 women; RR 0.73,95% CI 0.38 to 1.39)
(Cogswell, 2003; Siega-Riz, 2005).

No significant differences were found in the number of caesarean section deliveries
for the group of pregnant women treated prophylactically with oral iron and the
group of women not treated or treated with placebo (3 RCTs, 932 pregnant women;
RR 0.92,95% CI 0.48 to 1.73) (Harrison, 1985; Fleming, 1986; Ziaei, 2007)

The risk of suffering from hypertensive problems during pregnancy was
significantly higher in the group of women treated with prophylactic iron compared
to the group treated with placebo (1 RCT, 727 pregnant women: RR 3.22,95% CI
0.89 to 11.59) (Ziaei, 2007).

The risk of giving birth to low birth weight newborns was significantly lower in
the group of pregnant women undergoing a prophylactic iron treatment compared
to the group of women undergoing a placebo treatment (2 RCTs, 547 women; RR
0.31,95% CI10.17 to 0.57) (Cogswell, 2003; Siega-Riz, 2005).

The average 1Q score of children born to mothers who underwent prophylactic
iron measured with the Stanford-Binet Intelligence Scale showed no significant
difference compared to those with no treatment or placebo (1 RCT, 302 pregnant;
DM -0.03,95% CI 2.47 to 2.4) (Zhou, 2006).

The average score assigned by teachers about problems with peers as measured by
the Strengths and Difficulties Questionnaire was significantly higher in children
born to women in the group undergoing a treatment with prophylactic iron than
in the group of mothers who were not treated or treated with placebo (1 RCT, 299
pregnant women; RR 3.7,95% CI 1.06 to 12.91) (Parsons, 2008).

No study evaluated the identified side effects of using iron prophylaxis during
pregnancy.

Iron versus other micronutrient compounds (including iron)

Only one systematic review (Allen, 2009) analysing the effects of prophylaxis with iron alone
against prophylaxis with multiple micronutrients in pregnant women was identified. Five of the
studies included in this review (Caulfield et al., 1999; Friis et al., 2004; Muslimatun et al., 2001;
O’Brien et al, 1999; Ramakrishnan et al, 2004) analysed the effects of prophylactic treatment with
iron alone compared with the prophylactic use of micronutrients, including one (Muslimatun et
al.,2001) which did not provide sufficient data on the results. The iron doses used ranged from 30

mg on a daily basis to 120 mg on a weekly basis.

No significant differences were observed in the relative risk of anaemia among the
group of women treated with micronutrients and the group of women taking iron
(1 RCT, 296 pregnant women; RR 0.89, 95% CI 0.69 to 1.15). (Ramakrishnan,
2004).
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No significant differences were found in relation to the amount of maternal
haemoglobin concentration in those women treated with iron prophylaxis
compared with those treated with multiple micronutrients(2 RCTs, 389 pregnant;
DM 1.80,95% CI 1.35 to 2.25) (O’Brian, 1999; Ramakrishnan, 2004).

Summary of evidence

Very low Oral iron supplementation during pregnancy significantly reduces the risk of
quality | anaemia (Hb <11 g /L) in late pregnancy. (Macedo, 2008).
Low Supplementation with oral iron or placebo shows no significant difference in the
quality | risk of preterm delivery or caesarean section in pregnant women. (Macedo, 2008).
Low Oral iron supplementation during pregnancy significantly increases the risk of
quality | hypertensive problems during gestation. (Macedo, 2008).
Low Oral iron supplementation during pregnancy significantly reduces the risk of giving
quality | birth to low weight newborns. (Macedo, 2008).
Oral iron supplementation or placebo during pregnancy showed no significant
Very !OW difference in scores for the IQ of the newborn as measured with the Stanford-Binet
quality | intelligence scale. (Szajewska, 2010).
Very low | Oral iron supplementation or iron associated with other micronutrients showed no
quality | significant differences in the risk of anaemia during pregnancy. (Allen, 2009).

From evidence to recommendation

The aspects considered to establish the strength and direction of the recommendation were:

1.

The quality of the evidence: the quality of the evidence for most of the outcome
variables evaluated for iron as supplement was low or very low due to the existence of
incomplete results and / or imprecision of the results (few events or wide confidence
intervals).

2. Balance between benefits and risks: although clinical benefit has been observed with
the administration of an oral iron supplement during pregnancy to reduce the risk of
anaemia and the risk of low birth weight, a relationship of this type of intervention has
been found with the risk of hypertensive pregnancy problems.

3. No studies examining the costs, use of resources, values, and preferences of pregnant

women were found.

Finally, the development group made a recommendation against the intervention considering
that the benefits of decreased risk of anaemia in late pregnancy and the risk of giving birth to foetuses
of low weight for gestational age did not outweigh the risks of suffering hypertensive problems
during pregnancy. The low quality of the studies led to the weak force of this recommendation.
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Recommendation

Weak | We suggest administering iron supplementation routinely to pregnant women.

lodine supplementation

Recent epidemiological studies in the pregnant population of different autonomous regions in
Spain show that the nutritional status of iodine estimated from urinary iodine is below the range
recommended by the WHO during pregnancy (Murcia, 2010).

A systematic review (Gavilan, 2011) evaluating the effects of iodine supplementation in
pregnant women has been identified. This systematic review includes, in turn, two systematic
reviews (Mahomed et al, 2006; Wu et al, 2008) on study populations from areas with high iodine
deficiencies, and only one (Wu et al. 2008) included a study with pregnant women (Romano,
1991) which was analysed as an independent study. The review by Mahomed et al. analysed the
effect of iodine supplementation in areas with severe iodine deficiency. This review included
three trials carried out in pregnant women. The results showed that the risk of death in children
was statistically lower in the group of pregnant women undergoing pharmacological iodine
supplementation (RR 0.71; 95% CI, 0.56 to 0.90). Likewise, a decrease was observed in the
prevalence of cretinism at the age of four (RR 0.27, 95% CI 0.12 to 0.60) as well as a better
psychomotor development of those between 4 and 25 years old. However, due to the limited
applicability of these results to our study, an analysis on the quality of the evidence for these
results was deemed unnecessary.

Besides these two systematic reviews, the systematic reviews developed by Gavildn included
eight studies (five clinical trials and three quasi-experimental studies, two of national origin)
carried out in areas of mild to moderate iodine deficit.

Five clinical trials included in the review by Gavildn (2011) analysed the effect of iodine
supplementation versus placebo in pregnant women, one using iodized salt, and the remaining
four (Pedersen, 1993; Glinoer, 1995; Nohr, 2000; Antonangeli, 2002) using potassium iodide
pharmacological supplements. The dose used in these preparations ranged from 100 mg/d and
200 mg/d of potassium iodide and the period of the intake lasted from the diagnosis of pregnancy
until delivery or breastfeeding. Two of the five trials were developed double blind and the follow-
up period ranged from 14 weeks to 12 months postpartum. These studies valued different results,
many biochemicals, both in the mother, the foetus, and the newborn.

Iodized salt versus placebo

Only a clinical trial included in the review by Gavildn analysed the effect of iodized salt versus
placebo in women with a normal pregnancy from areas of mild to moderate iodine deficit. The
dose of iodine administered was 120-180 mcg per day, which came from iodized salt whose
iodine concentration was 20 mg per kg of salt.

The urinary excretion of maternal iodine in the first trimester of pregnancy was Very low
higher, albeit not significant, in the group of pregnant women who consumed quality
iodized salt (20 mg of iodine per kilo of salt) compared to the group of pregnant

women subject to placebo (1 RCT, 35 pregnant women; mean difference (MD)

6.5,95% CI-19.7 to 32.37) (Romano, 1991).

The urinary excretion of maternal iodine during the third trimester of pregnancy
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was significantly higher in the group of pregnant women who consumed iodized
salt (20 mg of iodine per kilo of salt) compared to the group of pregnant women
subject to placebo (1 RCT; 35 pregnant women; mean difference (MD) 50.00
mcg/l, 95% CI 24.78 to 75.22) (Romano, 1991).

In the first trimester of pregnancy, the thyroid volume of pregnant women Very low
subject to iodized salt (20 mg of iodine per kilo of salt) was lower, although not quality
significantly, than in the group of pregnant women subject to placebo(1 RCT, 35

pregnant women; mean difference (MD) - 0.30 mcg / 1, 95% CI -1.69 to 1.09)

(Romano, 1991).

No significant differences were observed for maternal blood levels of TSH among Very low
the group of pregnant women subject to iodized salt (20 mg of iodine per kilo of ~quality
salt) and the group of pregnant women subject to placebo (1 RCT, 35 pregnant;

No numerical data are provided) (Romano, 1991).

Pharmacological iodine supplementation versus placebo

Four clinical trials (Romano, 1991; Pedersen, 1993; Glinoer, Nohr 1995 and 2000) of the five
included in the review by Gavildn (2011) studied the effects of oral supplementation with
potassium iodide drug versus placebo in pregnant women and the newborn for a period of time
ranging from 14 weeks of gestation and the year after birth.

Two of the three observational studies (Velasco, 2009 and Berbel, 2009) that included the
review by Gavildn, were carried out in Spain (Seville and Alicante, respectively). Both studies
examined outcomes related to the neurophysiological development of children born to mothers
who underwent pharmacological supplementation with iodine.

The study by Berbel (2009) examined the effects of supplementation with potassium iodide
in children divided into three groups of study: children of mothers with free T4 levels during
pregnancy to term above 20th percentile (n = 13), children of mothers with mild hypothyroxinaemia
at 12 to 14 weeks of gestation and free T4 levels above the 20th percentile (n = 12) and children
of mothers with term hypothyroxinaemia not receiving pharmacological iodine supplementation
during pregnancy (comparison group) (n = 19). The mothers of the first two groups of study
were supplemented with 200 mcg of potassium iodide during pregnancy. In order to meet the
neurocognitive development in these groups of study the Brunet-Lézine scale was used at 18
months of age.

The study by Velasco (2009) assessed the psychological development of children between
3 and 18 months of age born to mothers pharmacologically supplemented with 300 mcg of
potassium iodide (n = 133) versus another group of children whose mothers did not receive
pharmacological supplementation with iodine during pregnancy (n = 61). The assessment of the
psychological development was performed in a single session by interviewing the parents and the
use of the Bayley Scales of Infant Development medical scale consisting, in turn, of three scales:
The Scale of Mental Development (SMD), the Scale of Psychomotor Development (SPD), and
the Behavioural Scale (BRS).

Maternal outcomes

Maternal urinary excretion of iodine was higher in the group of pregnant women Very low
subject to supplementation with potassium iodide (100-200 mg/day) compared to quality
pregnant women belonging to the group subject to placebo. (2 RCTs, 89 women;

No numerical data were provided) (Glinoer, 1995 and Pedersen, 1993).

166 CLINICAL PRACTICE GUIDELINES IN THE SNS



The increase in the volume of maternal thyroid during late pregnancy was
significantly lower in the group of pregnant women undergoing pharmacological
supplementation with potassium iodide (100-200 mg/day) compared to the group
of pregnant women subject to placebo. (Two RCTs, data corresponding to Glinoer
since Pedersen does not provide numerical data, 120 pregnant women; DM 15,
95% CI 22.24 to 7.76) (Glinoer, 1995 and Pedersen, 1993).

No significant differences in relation to maternal serum levels of TSH were detected
at 35 weeks of gestation between the group of pregnant women undergoing
pharmacological supplementation with potassium iodide (100-200 mg / day) and
the group of pregnant women subject to placebo. (3 RCTs, data from the study by
Nohr as the rest do not provide numerical data, 66 pregnant women; DM 0.04,
95% CI 0.49 to 0.57) (Nohr, 2000; Glinoer, 1995 and Pedersen, 1993).

Thyroglobulin levels in maternal serum at week 35 of pregnancy were lower
though not significantly, in the study group of pregnant women undergoing
pharmacological supplementation with potassium iodide (100-200 mg/day)
compared to the group of pregnant women subject to placebo (3 RCTs, data from
the study by Nohr because the rest did not provide numerical data, 66 pregnant
women, MD -5.30, 95% CI -16.59 to 5.99) (Nohr, 2000; Glinoer, 1995 and
Pedersen, 1993)

Iodine levels in breast milk in the group of pregnant women who underwent
pharmacological supplementation with potassium iodide (100 - 200 pg / day)
were significantly higher compared with the levels of iodine in breast milk of
pregnant under placebo. (2 RCTs, 174 pregnant women, DM 31.66 ,95% CI 29.1
to 34.2 ) (Glinoer , 1995 and Pedersen, 1993).

As side effects, the risk of postpartum thyroid dysfunction was analysed. The
results showed a non-significant trend in relation to the risk of thyroid dysfunction
in the group of pregnant women undergoing pharmacological supplementation
with potassium iodide (150 g / day) compared to the group of pregnant women
subject to placebo. (One RCT, 46 pregnant women, OR 1.71,95% CI 0.53 to 5.50)
(Nohr, 2000).

Neonatal outcomes

The serum thyroglobulin levels of infants in the group of pregnant women
undergoing pharmacological supplementation with potassium iodide (100-200
mg/day) were significantly lower compared to the levels of serum thyroglobulin
levels in infants of pregnant women subject to placebo (2 RCTs, 174 pregnant
women, DM 47.8,95% CI 50.52 to 45.08) (Glinoer, 1995 and Pedersen, 1993).

The levels of TSH in infants in the group of pregnant women undergoing
pharmacological supplementation with potassium iodide (100-200 mg / day)
were significantly higher compared with the TSH levels in newborns of pregnant
women subject to placebo (2 RCTs, 174 pregnant women, DM 0.97,95% CI 0.62
to 1.33) (Glinoer, 1995 and Pedersen, 1993).

The level of urinary iodine excretion in infants of pregnant women undergoing
pharmacological supplementation with potassium iodide (100-200 mg/day)
was significantly higher compared to the group of infants whose mothers were
subjected to placebo (2 RCTs, 174 pregnant women, DM 34.04, 95% CI 31.8 to
36.2) (Glinoer, 1995 and Pedersen, 1993).
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The thyroid volume in newborns whose mothers were subjected to pharmacological Very low
supplementation with potassium iodide (100 mg/day) during pregnancy was quality
significantly lower compared to the group of infants whose mothers were

subjected to placebo (1 RCT, 120 pregnant women, DM 0.29, 95% CI 0.31 to

0.27) (Glinoer, 1995).

Free T4 levels in newborns whose mothers were subjected to pharmacological Very low
supplementation with potassium iodide (100-200 mg/day) during pregnancy was quality
significantly higher compared to the group of newborns whose mothers were

subjected to placebo (2 RCTs, 120 pregnant women, DM 0.58, 95% CI 0.41 to

0.76) (Glinoer, 1995 and Pedersen, 1993).

No significant differences were observed in independent mental development or Very low
psycho-mental development (according tothe Bayley Scales of Infant Development)  quality
jointly between the group of children whose mothers received pharmacological
supplementation during pregnancy with 300 mcg of potassium iodide and the

group of children of mothers who did not receive such supplementation during

pregnancy (1 observational study with comparison group, 194 children, DM: 0.32;

95% CI 4.4 to 3.40 and DM 0.18, 95% CI 2.74 to 2.38, respectively) (Velasco,

2009).

The average score on the Psychomotor Developmental Index scale measuring Very low
child psychological development was significantly higher in the group of children quality
born to mothers taking 300 mcg of potassium iodide during pregnancy compared

to the group of children born to mothers without pharmacological iodine
supplementation during gestation (1 observational study with comparison group,

194 children, DM 6.09, 95% CI 1.75 to 10.43) (Velasco, 2009).

The average score on the Brunet-Lézine scale measuring children’s neurocognitive Very low
development was significantly higher in the group of children born to mothers quality
taking 200 mcg of potassium iodide during pregnancy compared to the group of

children born to mothers without pharmacological iodine supplementation during

pregnancy (1 observational study with comparison group, 52 children, DM 14.30,

95% CI17.68 to 20.92) (Berbel, 2009)

Pharmacological iodine supplementation at doses of 200 mg versus 50 mg

A randomised clinical trial included in the review by Gavildn (2011) compared
the effects of pharmacological supplementation with 200mg of potassium iodide
versus 50 mg of potassium iodide in 67 pregnant women.

Maternal urinary excretion of iodine between weeks 18 and 26 of gestation was Very low
significantly higher in the group of pregnant women subject to supplementation quality
with 200 mg of potassium iodide compared to the group of pregnant women

subject to 50 mg of iodine (1 RCT, 67 pregnant women; DM 19.0, 95% CI 12.73

to 25.27) (Antonangeli, 2002).
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No significant differences were found in relation to maternal thyroid volume
between weeks 18 and 26 of gestation from the group of pregnant women subject
to supplementation with 200 mg of potassium iodide and the group of pregnant
women subject to 50 g of this compound (1 RCT, 67 pregnant women; DM 190,
95% C112.73 to 25.27) (Antonangeli, 2002). However, a progressive increase was
detected at the end of the pregnancy in both groups, showing significant differences
in the group of pregnancy in both groups, showing significant differences in the
group of pregnant women subject to 200 mcg of potassium iodide (1 RCT, 67
pregnant women; no numerical data were provided) (Antonangeli, 2002).

No significant differences were found in maternal TSH levels between weeks 18
and 26 of gestation in the group of pregnant women subject to supplementation
with 200 mg of potassium iodide and the group of pregnant women who took 50
g of this compound (1 RCT, 67 pregnant women; DM 0.00, 95% CI -0.04 to 0.04)
(Antonangeli, 2002).

No significant differences were found in relation to maternal thyroglobulin levels
between weeks 18 and 26 of gestation in the group of pregnant women subject
to supplementation with 200 mg of potassium iodide and the group of pregnant
women who took 50 g of this compound (1 RCT, 67 pregnant women; DM 1.00,
95% CI 2.28 to 4.28) (Antonangeli, 2002).

Regarding side effects, the risk for postpartum thyroid dysfunction was analysed.
No significant differences were observed between the group of pregnant women
undergoing pharmacological supplementation with potassium iodide and group of
pregnant women subject to placebo (1 RCT, 46 pregnant women, RR 0.73, 95%
CI0.13 to 4.09) (Antonangeli, 2002). No other side effects were detected.

Moreover, recent epidemiological studies conducted in the whole of Spain and
in some regions have revealed that both the child and the adult population have
surpassed the mild to moderate iodine deficiency which they had been suffering
for a long time and have achieved adequate intakes of iodine in the entire child
population and in the subgroup of the population which includes adults who
consume iodized salt, including women of childbearing age (Delgado, 2004;
Donnay, 2012; Soriguer, 2012; Arrizabalaga, 2012 and Arena, 2012). This change
in the nutritional status with respect to iodine is attributable to the increased use
of iodized salt and, particularly, to the increase of iodine in cow milk (Soriguer,
2011).

The group of Iodine Deficiency Disorders and Thyroid Dysfunction of the
Spanish Society of Endocrinology and Nutrition (Soriguer, 2013) recommended
that in cases in which no iodine nutritional requirements are met through the diet
(in pregnant women, 3 servings of milk and dairy products +2 g of iodized salt
cover about 100% of the recommended daily allowances (RDA) of iodine and
in nursing mothers, 90%), pharmacological supplements of potassium iodide
associated with folic acid should be administered.
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Summary of evidence

Iodized salt versus placebo

lodized salt supplementation during pregnancy (20 mg of iodine per kilo of
salt) increases significantly the amount of maternal urinary excretion of iodine

Very low / ’ ) -
quality during the third trimester of pregnancy, compared to not using any type of
supplementation (Romano, 1991).
lodized salt supplementation during pregnancy (20 mg of iodine per kilo of salt)
Very low | increases, although not significantly, the amount of maternal urinary excretion of
quality | iodine and decreases maternal thyroid volume, although not significantly, during
the first trimester of gestation. (Romano, 1991).
No significant differences were observed for maternal blood levels of TSH among
Veryl!ow the group of pregnant women subjected to iodized salt (20 mg of iodine per kilo
quality

of salt) and the group of pregnant women subject to placebo (Romano, 1991).

Pharmacological supplementation with potassium iodide versus placebo

Maternal outcomes

Very low
quality

Pharmacological supplementation with 100-200 mcg / day of iodine from
potassium iodide preparations during pregnancy significantly increases the
concentrations of iodine in breast milk compared to not using any type of
supplementation (Glinoer, 1995 and Pedersen, 1993).

Very low
quality

Pharmacological supplementation with 100-200 mcg / day of iodine from
potassium iodide preparations during pregnancy significantly reduces the increase
in the volume of maternal thyroid at the end of the pregnancy compared to not
using any type of supplementation (Glinoer, 1995 and Pedersen, 1993).

Very low
quality

No significant differences were observed in maternal blood levels of TSH and
thyroglobulin at 35 weeks of gestation or in maternal urinary excretion of iodine
in the group of pregnant women undergoing pharmacological supplementation
with 150 mg / day of iodine from potassium iodide preparations and the group of
pregnant women subjected to placebo (Nohr, 2000; Glinoer, 1995 and Pedersen,
1993).

Very low
quality

The pharmacological supplementation with 150 mg/ day of iodine from potassium
iodide preparations during pregnancy increased, although not significantly,
the risk of postpartum thyroid dysfunction compared to not using any type of
supplementation. (Nohr, 2000).

Neonatal outcomes

Pharmacological supplementation with 100-200 mcg / day of iodine from

Very low | potassium iodide preparations during pregnancy significantly reduces the
quality | levels of serum thyroglobulin in newborns compared to not using any type of
supplementation. (Glinoer, 1995 and Pedersen, 1993).
Pharmacological supplementation with potassium iodide (100 mg / day) during
Lol.v‘; pregnancy significantly reduces neonatal thyroid volume compared to not using
quality

any type of supplementation. (Glinoer, 1995).
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Pharmacological supplementation with 100-200 mcg / day of iodine from
potassium iodide preparations during pregnancy significantly increases the levels

Very !OW of TSH and free T4 as well as the amount of urinary excretion of iodine in infants,
quality . . .
compared to not using any type of supplementation. (Glinoer, 1995 and Pedersen,
1993).
Pharmacological supplementation with 200-300 mcg / day of iodine from
potassium iodide preparations during pregnancy significantly increases the
psychological development (as measured with the Bayley Scales of Infant
Very low Devel d tive devel d with the B
quality evelopment) and neurocognitive development (measured with the Brunet-

Lézine scale) compared to not using any type of supplementation. However, the
joint assessment of mental and psychological development provided no significant
differences. (Velasco, 2009 and Berbel, 2009).

Pharmacological iodine supplementation at doses of 200 mcg / day versus 50 mcg / day

Pharmacological supplementation with 200 mcg / day of potassium iodide

Very low | 4yring pregnancy significantly increases the urinary excretion of iodine maternal
quality compared to not using any type of supplementation (Antonangeli, 2002).
Pharmacological supplementation with 200 mcg / day of potassium iodide during
Low pregnancy significantly increases maternal thyroid volume at the end of the
quality | pregnancy compared to not using any type of supplementation. (Antonangeli,
2002).
No significant differences were observed in maternal blood levels of free T4,
Verv 1 TSH and thyroglobulin between weeks 18 and 26 of gestation in the group of
(f;glig;v pregnant women undergoing pharmacological supplementation with potassium

iodide (150 mcg / day) and the group of pregnant women subjected to placebo
(Antonangeli, 2002).

From evidence to recommendation

The aspects considered by the development group to establish the strength and direction of the
recommendation were:

1.

Quality of the evidence. The quality of evidence has decreased in most of the outcome
variables assessed due to the limitations in the study design (lack of information on
the existence of blinding), indirect data (intermediate variables) and / or imprecision
of results (few events or wide confidence intervals).

Balance between benefits and risks. A clinical benefit with iodine supplementation
during pregnancy has been observed regarding improvements in the psychological
and neurocognitive development child. Moreover, as a side effect of iodine
supplementation only the existence of postpartum thyroid dysfunction was collected
and it has not shown significant differences compared to those supplemented study
groups included in the studies. However, these clinical results come from observational
studies in areas with moderate or mild deficiency, not from areas where enough levels
of iodine are taken.

. No studies examining the results on the use of resources and costs or on the values and

preferences of pregnant women were identified.

Finally, the development group considered a recommendation in favour of the intervention in
a specific subgroup of the population, given that there is an association between pharmacological
iodine supplementation during pregnancy and positive clinical results on the psychological and
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neurocognitive development in children from mild to moderate iodine deficient populations, and
that in Spain, in women of childbearing age who do not use iodized salt, the intake of iodine is
in a borderline situation. The recommendation was made as weak due to the low quality of the
evidence that supports it.

Recommendation

We suggest administering a pharmacological supplementation with potassium
iodide at a dose of 200 mg / day during pregnancy to women who do not meet
the recommended daily intake of iodine in their diet (3 servings of milk and dairy
products + 2 g of iodized salt).

Weak

Supplementation with folic acid

Folic acid (alone or in combination with other supplements) versus placebo / no treatment /
other micronutrients

Two systematic reviews (SR) (De-Regil, 2010 and Wolff, 2009) evaluating the effect and safety
of supplementation with folic acid in the prevention of neonatal defects versus placebo have
been identified. The first one is based on randomised trials (RCTs) or quasi-randomised (qQRCTs),
while the second one has been developed from observational studies. The SR by De-Regil (2010)
(CochraneSR) has been selected as it is the most updated and includes the highest methodological
quality (measured using the AMSTAR tool).

The SR by De-Regil (2010) included five RCTs containing comparisons where besides
placebo or the lack of treatment, the administration of other micronutrients was considered. In
all of them folic acid was administered daily. In one trial women received doses below 400 mcg,
while in the rest women consumed 0.8 mg and 4 mg. In three of all the studies included,pregnant
women began taking supplementation with folic acid before pregnancy and stopped after 12
weeks of pregnancy.

The risk of giving birth to babies with neural tube defects was significantly lower Low

in the study group of pregnant women subject to daily supplementation of folic ~quality
acid than in the study group subjected to placebo, did not follow any treatment

or received supplementation from other micronutrients (5 RCTs, 6,105 pregnant

women, RR 0.28, 95% CI 0.15 to 0.52) (De-Regil, 2010).

The risk of giving birth to babies with cleft palate was lower, although not Very low
significantly,in the study group of pregnant women subject to daily supplementation ~ quality
of folic acid than in the study group which was subjected to placebo, did not

follow any treatment or received supplementation from other micronutrients (3

RCTs, 5,715 pregnant women, RR 0.66,95% CI 0.11 to 3.92) (De-Regil, 2010).

No significant differences were found in the risk of giving birth to babies with Very low
cleft lip in the study group of pregnant women subject to daily supplementation quality
of folic acid and the study group subject to placebo, did not follow any treatment

or received supplementation from other micronutrients (3 RCTs, 5,715 pregnant

women, RR 1.00,95% CI 0.27 to 3.74) (De-Regil, 2010).
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The risk of giving birth to babies with congenital cardiovascular defects was
higher, although not significantly, in the study group of pregnant women subject to
daily supplementation of folic acid than in the study group subject to placebo, did
not follow any treatment or received supplementation from other micronutrients
(3 RCTs, 5,715 pregnant women, RR 0.55,95% C10.27 to 1.14) (De-Regil, 2010).

The risk of giving birth to babies with other birth defects was lower, although
not significantly, in the study group of pregnant women subject to daily
supplementation of folic acid than in the study group subjected to placebo, did not
follow any treatment or received supplementation from other micronutrients (3
RCTs, 5,715 pregnant women, RR 0.72,95% CI 0.48 to 1.07) (De-Regil, 2010).

The risk of abortion was higher, although not significantly, in the study group
of pregnant women subject to daily supplementation of folic acid than in the
study group subjected to placebo, did not follow any treatment or received
supplementation from other micronutrients (5 RCTs, 7,618 pregnant women, RR
1.10; confidence interval 95% CI 0.97 to 1.26) (De-Regil, 2010).

The risk of foetal death was lower, although not significantly, in the study
group of pregnant women subject to daily supplementation of folic acid than in
the study group subjected to placebo, did not follow any treatment or received
supplementation from other micronutrients (4 RCTs, 5,994 pregnant women,
relative risk RR 0.96,95% CI 0.51 to 1.83) (De-Regil, 2010).

The risk of termination of the pregnancy due to foetal abnormalities was
significantly lower in the study group of pregnant women subject to daily
supplementation of folic acid than in the study group subjected to placebo, did not
follow any treatment or received supplementation from other micronutrients (4
RCTs, 5,908 pregnant women, RR 0.30,95% CI .16-.54) (De-Regil, 2010).

The risk of giving birth to low birth weight babies was lower, although
not significantly, in the study group of pregnant women subjected to daily
supplementation of folic acid than in the study group subjected to placebo, did
not follow any treatment or received supplementation from other micronutrients
(1 RCT, 186 pregnant women, RR 0.80, 95% CI 0.39 to 1.64) (De-Regil, 2010).

The risk of multiple pregnancy was higher, although not significantly, in the study
group of pregnant women subject to daily supplementation of folic acid than in
the study group subjected to placebo, did not follow any treatment or received
supplementation from other micronutrients (3 RCTs, 6,239 pregnant women, RR
1.32,95% CI1 0.88 to 1.98) (De-Regil, 2010).

Folic acid alone versus placebo or not following any treatment

A systematic review (SR) (De-Regil, 2010 and Wolff, 2009) evaluating the effect and safety of
supplementation with folic acid in the prevention of neonatal defects versus placebo has been
identified. This review included five RCTs containing comparisons where besides placebo or
the lack of treatment, the administration of other micronutrients was considered. In all of them,
folic acid was administered daily. In one trial, the women received doses below 400 mcg, while
the rest of women received 0.8 mg and 4 mg. In three of all the studies included, the pregnant
women began taking supplementation of folic acid before pregnancy and stopped after 12 weeks

of pregnancy.
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The risk of giving birth to babies with neural tube defects was lower, although not Very low
significantly,in the study group of pregnant women subject to daily supplementation  quality
of folic acid than in the study group that was subjected to placebo or did not

follow any treatment (2 RCTs, 299 pregnant women, RR 0.32; confidence interval

(CD 95% 0.08 to 1.34) (De-Regil, 2010).

The risk of giving birth to babies with congenital cardiovascular defects was Very low
lower, although not significantly, in the study group of pregnant women subject to ~ quality
daily supplementation of folic acid than in the study group that was subjected to

placebo or did not follow any treatment (1 RCT, 188 pregnant women, RR 0.40;
confidence interval (CI) 95% 0.02 to 9.77) (De-Regil, 2010).

The risk of giving birth to babies with other birth defects was lower, although not Very low
significantly,in the study group of pregnant women subject to daily supplementation ~ quality
of folic acid than in the study group that was subjected to placebo or did not

follow any treatment (1 RCT, 188 pregnant women, RR 0.61; confidence interval

(CD 95% 0.06 to 6.57) (De-Regil, 2010).

The risk of abortion was higher, although not significantly, in the study group of Very low
pregnant women subject to daily supplementation of folic acid than in the study quality
group that was subjected to placebo or did not follow any treatment (2 RCTs, 299

pregnant women, RR 1.66; confidence interval (CI) 95% 0.66 to 4.18) (De-Regil,

2010).

The risk of foetal death was lower, although not significantly, in the study group Very low
of pregnant women subject to daily supplementation of folic acid than in the study quality
group that was subjected to placebo or did not follow any treatment (1 RCT, 188

pregnant women, RR 0.13; confidence interval (CI) 95% 0.01 to 2.46) (De-Regil,

2010).

The risk of termination of pregnancy due to foetal abnormalities was lower, Very low
although not significantly, in the study group of pregnant women subject to quality
daily supplementation of folic acid than in the study group that was subjected to

placebo or did not follow any treatment (1 RCT, 111 pregnant women, RR 0.28;

confidence interval (CI) 95% 0.01 to 6.83) (De-Regil, 2010).

No more reports on other adverse events related to the treatments assessed have been identified
(De-Regil, 2010).

Folic acid in combination with other micronutrients versus placebo or not following any
treatment

A systematic review (SR) (De-Regil, 2010 and Wolff, 2009) that evaluates the
effect and safety of supplementation of folic acid in the prevention of neonatal
defects versus placebo has been identified. This review included five RCTs
containing comparisons where besides placebo or the lack of treatment, the
administration of other micronutrients was considered. In all of them, folic acid
was administered daily. In one trial, the women received doses below 400 mcg,
while the rest of women received 0.8 mg and 4 mg. In three of all the studies
included, pregnant women began taking supplementation with folic acid before
pregnancy and stopped after 12 weeks of pregnancy.
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The risk of giving birth to babies with neural tube defects was lower, although Very low
not significantly, in the study group of pregnant women subject to daily quality
supplementation of folic acid in combination with other micronutrients than in the

study group that was subjected to placebo or did not follow any treatment (1 RCT,

190 pregnant women, RR 0.17,95% CI 0.01 to 3.22) (De-Regil, 2010).

The risk of giving birth to babies with congenital cardiovascular defects was Very low
significantly lower in the study group of pregnant women subject to daily quality
supplementation of folic acid in combination with other micronutrients than in the

study group that was subjected to placebo or did not follow any treatment (1 RCT,

190 pregnant women, RR 0.39,95% CI 0.02 to 9.55) (De-Regil, 2010).

The risk of giving birth to babies with other birth defects was higher, although Very low
not significantly, in the study group of pregnant women subject to daily quality
supplementation of folic acid in combination with other micronutrients than in the

study group that was subjected to placebo or did not follow any treatment (1 RCT,

190 pregnant women, RR 1.18,95% CI 0.17 to 8.23) (De-Regil, 2010).

The risk of abortion was higher, although not significantly, in the study group of Very low
pregnant women subject to daily supplementation of folic acid in combination quality
with other micronutrients than in the study group that was subjected to placebo or

did not follow any treatment (1 RCT, 190 pregnant women, RR 5.91,95% CI1 0.29

to 121.46) (De-Regil, 2010).

The risk of foetal death was lower although not significantly, in the study group Very low
of pregnant women subject to daily supplementation of folic acid in combination quality
with other micronutrients than in the study group that was subjected to placebo or

did not follow any treatment (1 RCT, 190 pregnant women, RR 0.13,95% CI1 0.01

to 2.41) (De-Regil, 2010).

No more reports on other adverse events related to the treatments assessed have been identified
(De-Regil, 2010).

Folic acid in combination with other micronutrients versus other micronutrients

An SR (De-Regil, 2010) evaluating the effect and safety of supplementation with folic acid in
the prevention of neonatal defects versus placebo has been identified. This review included five
RCTs containing comparisons where besides placebo or the lack of treatment, the administration
of other micronutrients was considered. In all of them, folic acid was administered daily. In one
trial, the women received doses below 400 mcg, while the rest of women received 0.8 mg and 4
mg. In three of all the studies included, the pregnant women began taking supplementation with
folic acid before pregnancy and stopped after 12 weeks of pregnancy.

The risk of giving birth to babies with neural tube defects was significantly lower Very low
in the study group of pregnant women subject to daily supplementation of folic quality
acid than in the study group receiving other micronutrient supplementation (4

RCTs, 5,806 pregnant women, RR 0.9,95% CI 0.15 to 0.56) (De-Regil, 2010).

The risk of giving birth to babies with cleft palate was lower, although not Very low
significantly,in the study group of pregnant women subject to daily supplementation ~quality
of folic acid in combination with other micronutrients than in the study group

receiving other micronutrient supplementation (3 RCTs, 5,527 pregnant women

at risk; RR 0.66,95% CI 0.11 to 3.92) (De-Regil, 2010).
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The risk of giving birth to babies with cleft lip was lower, although not significantly, Very low
in the study group of pregnant women subject to daily supplementation of folic quality
acid in combination with other micronutrients than in the study group receiving

other micronutrient supplementation (3 RCTs, 5,527 pregnant women, RR 0.99,

95% C10.27 to 3.65) (De-Regil, 2010).

The risk of giving birth to babies with congenital cardiovascular defects was Very low
lower, although not significantly, in the study group of pregnant women subject to  quality
daily supplementation of folic acid in combination with other micronutrients than

in the study group receiving other micronutrient supplementation (3 RCTs, 5,527

pregnant women, RR 0.98,95% CI 0.43 to 2.22) (De-Regil, 2010).

The risk of giving birth to babies with other birth defects was lower in the study Very low
group of pregnant women subject to daily supplementation of folic acid in quality
combination with other micronutrients than in the study group receiving other
micronutrient supplementation (3 RCTs, 5,715 pregnant women, RR 0.75, 95%

CI0.50 to 1.12) (De-Regil, 2010).

The risk of abortion in the study group of pregnant women subject to daily Very low
supplementation of folic acid in combination with other micronutrients was quality
significantly lower, than in the study group receiving other micronutrient
supplementation (5 RCTs, 7,319 pregnant women, RR 1.10,95% CI 0.96 to 1.26)

(De-Regil, 2010).

The risk of foetal death was higher, although not significantly, in the study group Very low
of pregnant women subject to daily supplementation of folic acid in combination quality
with other micronutrients than in the study group receiving other micronutrient
supplementation (4 RCTs, 5,994 pregnant women, RR 1.36,95% CI 0.68 to 2.75)

(De-Regil, 2010).

The risk of multiple pregnancy was higher, although not significantly, in the Very low
study group of pregnant women subject to daily supplementation of folic acid quality
in combination with other micronutrients than in the study group receiving other
micronutrient supplementation (3 RCTs, 6,239 pregnant women, RR 1.32, 95%

CI0.88 to 1.98) (De-Regil, 2010).

The risk of termination of pregnancy due to foetal abnormalities was significantly Very low
lower in the study group of pregnant women subject to daily supplementation quality
of folic acid in combination with other micronutrients than in the study group

receiving other micronutrient supplementation. (3 RCTs, 5,797 pregnant women,

RR 0.30,95% CI 0.16 to 0.55) (De-Regil, 2010).

The risk of giving birth to low birth weight babies was lower, although not Very low
significantly,in the study group of pregnant women subject to daily supplementation ~ quality
of folic acid in combination with other micronutrients than in the study group

receiving other micronutrient supplementation (1 RCT, 186 pregnant women, RR

0.80,95% CI 0.39 to 1.64) (De-Regil, 2010).

Folic acid in combination with iron versus multiple micronutrients

Two SRs (Haider, 2009 and Haider, 2011) evaluating the effect and safety of supplementation
with folic acid associated to iron in the prevention of neonatal defects versus placebo have been
identified. All are based on randomised trials (RCTs).
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The SR by Haider (2009) included nine RCTs, six of which evaluated the multiple micronutrient
supplementation versus supplementation with one or two micronutrients. The multiple micronutrient
composition differed between studies, and although all supplements were administered orally to
pregnant women, time tracking was different between studies (first trimester, second trimester or
both). The SR carried out by the same author in 2011 included a total of 14 RCTs. Twelve of the
studies included used as multiple micronutrient comparator a formula called UNIMMAP, while
the rest were similar except for a small variation in the dose of iron and folic acid. Three of the

outcome variables used in the aforementioned SR were considered in this study.

The SR developed by Imdad et al. (2011), included 13randomised or quasi-randomised trials

that examined the risk of stillbirth as an outcome variable.

The risk of giving birth to preterm babies was lower, although not significantly,
in the study group of pregnant women subject to daily supplementation of folic
acid combined with iron than in the study group subject to multiple micronutrient
supplementation (4 RCTs, 3,669 pregnant women, RR 0.88,95% CI 0.76 to 1.03)
(Haider, 2009).

The risk of giving birth to babies small for gestational age was significantly lower
in the study group of pregnant women subject to daily supplementation of folic
acid combined with iron than in the study group subject to supplementation with
multiple micronutrients. (14 RCTs, 2,019 pregnant women, RR 0.91; C1 95% 0.86
to 0.96) (Haider, 2011).

The risk of giving birth to low birth weight babies was lower, although not
significantly, in the study group of pregnant women subject to daily supplementation
of folic acid combined with iron than in the study group subject to multiple
micronutrient supplementation (4 RCTs, 3576 pregnant women, RR 0.94,95% CI
0.83 to 1.06) (Haider, 2009).

The risk of perinatal mortality was higher, although not significantly, in the study
group of pregnant women subject to daily supplementation of folic acid combined
with iron than in the study group subject to multiple micronutrient supplementation
(9 RCTs, 6,603 pregnant women, RR 1.05,95% CI 0.92 to 1.19) (Haider, 2011).

The risk of maternal anaemia in the third trimester of pregnancy was higher,
although not significantly, in the study group of pregnant women subject to daily
supplementation of folic acid combined with iron than in the study group subject
to multiple micronutrient supplementation (1 RCT, 347 pregnant women, RR
1.03,95% CI 0.87 to 1.22) (Haider, 2011)

The risk of congenital malformations (including NTDs) was lower, although
not significantly, in the study group of pregnant women subject to daily
supplementation of folic acid combined with iron than in the study group subject
to multiple micronutrient supplementation (1 RCT, 347 pregnant women, RR
0.99,95% CI 0.14 to 7.05) (Haider, 2009).

The risk of foetal death was lower, although not significantly, in the study group
of pregnant women subject to daily supplementation of folic acid combined with
iron than in the study group subject to multiple micronutrient supplementation (1
RCT, 347 pregnant women, RR 0.98, 95% CI 0.88 to 1.10) (Imdad et al., 2011).
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Summary of evidence

Folic acid (alone or in combination with other supplements) versus placebo / no

treatment / other micronutrients

Daily supplementation with folic acid during pregnancy, either alone or in

Very low | combination with other supplements, significantly decreases the risk of giving
quality | birth babies with neural tube defects and the termination of pregnancy due to
foetal malformations. (De-Regil, 2010).
Daily supplementation with folic acid during pregnancy, either alone or in
Very low combination with other supplements, decreases in a non-significant way, the risk
quality | of giving birth to babies with cleft palate, congenital defects (cardiovascular or
other) or low birth weight and the risk of stillbirth. (De-Regil, 2010).
Daily supplementation with folic acid during pregnancy, either alone or in
Very !OW combination with other supplements, shows no difference in relation to the risk
quality | of giving birth to babies with cleft lip. (De-Regil, 2010).
Verv1 Daily supplementation with folic acid during pregnancy, either alone or in
ellgli?w combination with other supplements, increases in a non-significant way, the risk
1 Y lof multiple pregnancy and abortion (De-Regil, 2010).
Folic acid alone versus placebo / no treatment
Daily supplementation with folic acid alone during pregnancy decreases in a
Very low | non-significant way, the risk of neural tube defects, birth defects (cardiovascular
quality |or otherwise), foetal death, or the termination of pregnancy due to foetal
abnormalities. (De-Regil, 2010).
Very low | Daily supplementation with folic acid alone during pregnancy increases in a non-
quality | significant way, the risk of abortion. (De-Regil, 2010).
Folic acid combined with other micronutrients versus placebo / no treatment

Daily supplementation with folic acid combined with other micronutrients

Veryl!ow during pregnancy significantly reduces the risk of giving birth to babies with
quality cardiovascular birth defects. (De-Regil, 2010).

Daily supplementation with folic acid combined with other micronutrients during
Veryl!ow pregnancy, decreases in a non-significant way, the risk of giving birth to babies
quality with neural tube defects and foetal death. (De-Regil, 2010).

Daily supplementation with folic acid combined with other micronutrients during
Very low . . onifi he risk of eivine birth to babi
quality pregnancy increases 1n a non-significant way, the risk of giving birth to babies

with other congenital defects and an abortion. (De-Regil, 2010).

Folic acid combined with other micronutrients versus other micronutrients

Very low
quality

Daily supplementation with folic acid combined with other micronutrients during
pregnancy significantly reduces the risk of giving birth to babies with neural tube
defects as well as the risk of termination of pregnancy due to congenital defects
of the newborn versus other micronutrient supplementation (De-Regil, 2010).

Very low
quality

Daily supplementation with folic acid combined with other micronutrients during
pregnancy,decreases in a non-significant way, the risk of giving birth to babies with
cleft palate, cleft lip, congenital defects (cardiovascular or otherwise), of abortion
or low weight for gestational age versus other micronutrient supplementation.
(De-Regil, 2010).

178

CLINICAL PRACTICE GUIDELINES IN THE SNS




Daily supplementation with folic acid combined with other micronutrients during
pregnancy increases in a non-significant way, the risk of stillbirth, and multiple
gestations versus supplementation with other micronutrients. (De-Regil, 2010).

Very low
quality

Folic acid combined with iron versus multiple micronutrients

Daily supplementation with folic acid combined with iron during pregnancy

Low significantly reduces the risk of giving birth to babies small for gestational age
quality | versus supplementation with other micronutrients (Haider, 2009, 2009 2 / id,
2011, 2011 8 /id}).

Daily supplementation with folic acid combined with iron during pregnancy,
decreases, though not significantly, the risk of giving birth to low birth weight
babies, preterm babies with birth defects (including neural tube defects) and
stillbirth compared to supplementation with other micronutrients. (Haider, 2009
and Hayder, 2011).

Very low
quality

Daily supplementation with folic acid combined with iron during pregnancy,
Very low | increases, though not significantly, the risk of perinatal death and maternal anaemia

quality |in the third trimester compared to supplementation with other micronutrients
(Haider, 2009 and Hayder, 2011).

From evidence to recommendation

The strength and direction of the recommendation were established based on the following
aspects:

1. Quality of the evidence. The quality of the evidence has decreased in most of the
outcomes of interest assessed for folic acid supplementation due to limitations in the
design of the study, and a great inconsistency between its results, in addition to the
imprecision of the results (few events or wide confidence intervals).

2. Balance between benefits and risks. There has been a clinical benefit with
supplementation of folic acid during pregnancy although there is still limited evidence
regarding the optimal regimen to be followed (route of administration, dosage, and
duration of treatment) or adverse events regarding the drug and the treatment regimen.

3. Costs and use of resources: two studies on the cost-effectiveness of folic acid
supplementation during pregnancy have been identified (Yi et al, 2011, and Wolf et al,
2009a) in which it is concluded that the benefits of prevention of neural tube defects
with folic acid outweighed the cost derived.

4. No studies examining the values and preferences of pregnant women in relation to
folic acid supplementation were identified.

The development group made a recommendation in favour considering that daily
supplementation with folic acid has shown to significantly decrease the incidence of newborns with
neural tube defects and the termination of pregnancy due to foetal malformations. Although the
possibility of an association between folic acid intake and colorectal cancer has been considered
(Eurocat, 2009), the lack of evidence in the studies analysed does not justify that this undesirable
effect implies any limitation when determining the strength of the recommendation. Although the
findings that relate daily supplementation of folic acid with an increased risk of abortion could
decrease the strength of the recommendation, these findings were not significant.
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Recommendations

S A daily supplementation at a dose of 0.4 mg / day (400 mg / day) of folic acid
trong should be administered during the first twelve weeks of pregnancy.
Wy In patients using AEDs (antiepilepticdrugs), a daily dose of 5 mg is recommended
regardless of the type of antiepileptic used.

Supplementation with multivitamins

Vitamin A
Vitamin A versus placebo or no treatment

A systematic review (van den Broek, 2010) published in 2011, which includes 16 studies, of
which nine assess the effectiveness of vitamin A versus placebo or no treatment in pregnant
women using different variables has been identified. The studies included in this review are from
the following countries: 3 from Malawi, 1 from South Africa, 2 from Ghana, 1 from Tanzania,
5 from Indonesia, 1 from Nepal, 1 from India, 1 from the US and 1 from the UK with great
heterogeneity in the clinical characteristics of the population under study (three studies included
pregnant women diagnosed with HIV).

Most of the participants in the included studies were considered moderately deficient in
vitamin A, except the population participating in 3 studies: a study conducted in Nepal where the
population had severe vitamin A deficiency and two studies, one conducted in the US and one in
the UK, where the population was not considered deficient in vitamin A. Vitamin A deficiency
in these studies was determined by biochemical analysis. There are problems associated with the
biochemical assessment of deficiency of vitamin A. The serum retinol levels due to homeostatic
control by the liver, are not a good general indicator of the state of vitamin A. Retinol serum
levels reflect the status of vitamin A storage in the liver only when these are severely depleted
(less than 0.07 mmol / g liver) or extremely high (more than 1.05 mmol / g liver). Between
these two extremes, serum retinol is controlled homeostatically and therefore does not always
correlate with the intake or clinical signs of vitamin A deficiency. Therefore, serum retinol is
not useful for assessing the level of vitamin A in individuals. Rather, the distribution of serum
retinol in populations and the prevalence of individuals with serum retinol values below a cut-
off, can provide important information about the status of vitamin A levels of the population
and can indicate the severity of vitamin A deficiency as a public health problem. Serum retinol
concentrations of 1.05, 0.70 and 0.35 mol / 1 have been used in the literature to indicate whether
hepatic reserves are inadequate, moderate and very inadequate, respectively. (Sommer, 1995;
WHO, 1996; Underwood, 1990).

The review (van den Broek, 2010) showed that supplementation with vitamin A High
does not affect the risk of maternal mortality (three studies were included); RR quality
0.78;95% CI10.55 to 1.10.

The review (van den Broek, 2010) showed that supplementation with vitamin A High
does not affect the risk of perinatal mortality (one study was included); RR 1.01; quality
95% C10.95 to 1.07.

The review (van den Broek, 2010) showed that supplementation with vitamin A High
does not affect the risk of neonatal mortality (three studies were included); RR quality
0.97;95% C10.9 to -1.05.
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The review (van den Broek, 2010) showed that supplementation with vitamin A High
does not affect the risk of stillbirth (one study was included); RR 1.6;95% C10.98 quality
to 1.14.

The review (van den Broek, 2010) showed that supplementation with vitamin A High
significantly reduces the risk of maternal anaemia (three studies were included); quality
RR 0.64;95% C10.43 to 0.94.

The review (van den Broek, 2010) showed that supplementation with vitamin A Low
significantly reduces the risk of maternal infection (three studies were included); quality
RR 0.37;95% CI1 0.18 to 0.77.

The review (van den Broek, 2010) showed that supplementation with vitamin A High
significantly reduces the risk of maternal night blindness (one study was included); quality
RR 0.7 95% CI1 0.6 to 0.82.

The review (van den Broek, 2010) showed that supplementation with vitamin High
A does not affect the risk of preterm childbirth (four studies were included); RR  quality
0.77;95% C10.57 to 1.04.

The review (van den Broek, 2010) showed that supplementation with vitamin A High
does not affect the risk of neonatal anaemia (one study was included); RR 0.99; quality
95% CI10.92 to 1.08.

The review (van den Broek, 2010) showed that supplementation with vitamin A Moerate
does not affect the risk of low birthweight (three studies were included); RR 0.98; quality
95% CI 0.62 to 1.54.

Vitamin A versus micronutrient supplementation without vitamin A

No studies have been found in relation to this comparison.

Vitamin A with other micronutrients versus micronutrient supplements without vitamin A

A systematic review (van den Broek, 2010) including five studies assessing the efficacy of vitamin
A combined with micronutrients versus micronutrient supplements without vitamin A in pregnant
women (Dijkhuizen et al. 2004: iron, folic acid and zinc; Fawzi et al., 1998: multivitamin complex;
Kumwenda et al, 2002: iron and folate; Muslimatun et al., 2001: iron and folic acid; Semba et al.,
2001. iron and folate) using the measurement of different variables, has been identified.

Vitamin A supplements along with other micronutrients showed a lower proportion High
of neonatal deaths (12/285, 4.2%) compared with micronutrients without vitamin quality
A (20/309, 6.5%), however, it has no significant effect on the reduction of neonatal

mortality risk (one study was included); RR 0.65; 95% CI1 0.32 to 1.31.

Vitamin A supplements along with other micronutrients showed a higher Low
proportion of stillbirths (11/428, 2.6%) compared with micronutrients without quality
vitamin A (8/438, 1.8%), however, it has no significant effect on the risk of foetal
mortality (two studies were included); RR 1.41; 95% CI 0.57 to 3.47.

Vitamin A supplements along with other micronutrients showed a lower proportion Low
of maternal anaemia (86/360, 23.9%) however, it has no significant effect on the quality
reduction of the risk of maternal anaemia (three studies were included); RR 0.86;

95% CI1 0.68 to 1.09.
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Vitamin A supplements along with other micronutrients showed a lower proportion
of preterm births (2/69, 2.9%) compared with micronutrients without vitamin A
(5/67,7.5%), however, it has no significant effect on the reduction of the risk of
preterm birth (one study was included); RR 0.39; 95% CI 0.08 to 1.93.

Vitamin A supplements along with other micronutrients showed a lower proportion
of neonatal anaemia (254/516, 49.2%) compared with micronutrients without
vitamin A (314/536, 58.6%), however, it has no significant effect on the reduction
of the risk of neonatal anaemia (two studies were included); RR 0.75; 95% CI
0.38 to 1.51.

Vitamin A supplements along with other micronutrients showed a lower proportion
of infants with low birthweight (40/285, 14%) compared with micronutrients
without vitamin A (65/309, 21%), having an effect on the risk of low birth weight
(one study was included); RR 0.67; 95% CI from 0.47 to 0.96.

Vitamin B6

Oral vitamin B6 versus Control

Low
quality

High
quality

High
quality

A systematic review (Thaver et al, 2006) including five studies evaluating the efficacy of oral
vitamin B6 versus control in pregnant women using different variables has been identified.

The review (Thaver et al., 2006) showed that oral supplementation with vitamin
B6 does not affect the risk of eclampsia (three studies were included), as it does
not produce any event on the intervention or the control.

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed a higher proportion of pre-eclampsia events (21/604, 3.5%) versus
control (12/593,2.0%), not having a significant effect in the reduction of the risk
of preeclampsia (two studies were included); RR 1.71; 95% CI 0.85 to 3.45.

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed a lower proportion of dental caries (112/198, 56.6%) versus control
(117/173, 67.6%), having a significant effect in the reduction of the risk of dental
caries (1 study was included); RR 0.84; 95% CI 0.71 to 0.98

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed lower production of maternal milk (100.8 g/ kg / day, SD 12.8) versus
control (103.1 g / kg / day, SD 21.5), however, it has no significant effect in the
reduction of breast milk (one study was included); MD -2.30; 95% CI -16.46 to
11.86.

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed a lower weight in newborns (2.9 kg, SD 0.28) compared to control
(3.13 kg, SD 0.28) however, it had no significant effect on the lower weight of
newborns (one study was included); MD -0.23; 95% CI -0.42 to -0.04.

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed a higher proportion of low scores in the Apgar score test at one minute
(4/38, 10.5%) versus control (0/7,0%), not having a significant effect (one study
was included); RR 1.85; 95% CI 0.11 to 31.00.

Low
quality

Low
quality

Moderate
quality

Very low
quality

Very low
quality

Low
quality
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The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed no variation of low scores in the Apgar score test at 5 minutes (0/12,
0%) versus control (0/12; 0%) (one study was included).

Multivitamin with vitamin B6 versus control

Very low
quality

A systematic review (Thaver et al., 2006) including five studies, of which two evaluated the
efficacy of multivitamin with oral vitamin B6 versus control in pregnant women using different

variables, has been identified.

The review (Thaver et al., 2006) revealed that the vitamin complex with oral
vitamin B6 showed no change in the number of eclampsia events (one study was
included), not producing any event on the intervention or the control.

The review (Thaver et al., 2006) revealed that the vitamin complex with oral
vitamin B6 showed a higher proportion of preeclampsia events (11/368, 3%)
versus control (12/576, 2.1%), no having a significant effect (one study was
included); RR 1.43; 95% CI 0.64 to 3.22.

The review (Thaver et al., 2006) revealed that supplementation with oral vitamin
B6 showed a lower proportion of dental caries (78/169, 46.2%) versus control
(117/173, 67.6%), having a significant effect in the reduction of the risk of dental
caries (one study was included); RR 0.68; 95% CI 0.56 to 0.83.

Intramuscular Vitamin B6 at childbirth

Low
quality

Low
quality

Moderate
quality

A systematic review (Thaver et al., 2006) including five studies, of which one evaluates the
effectiveness of intramuscular vitamin B6 at childbirth versus control using different variables,

has been identified.

The review (Thaver et al., 2006) revealed that intramuscular vitamin B6 at
childbirth showed lower production of maternal milk (96.9 g/ kg / day, SD 17.8)
versus control (103.1 g/ kg /day, SD 21.5), however, it has no significant effect in
the reduction of breast milk (one study was included); MD -6.20; 95% CI -21.99
to 9.59.

The review (Thaver et al., 2006) revealed that intramuscular vitamin B6 at
childbirth showed no variation in the number of low score in the Apgar score test
at minute (one study was included), not producing any events on the intervention
or the control.

The review (Thaver et al.,2006) showed that intramuscular vitamin B6 at childbirth
showed no change in the number of low score events in the Apgar score test in 5
minutes (one study was included), not producing any event on the intervention or
the control.

Vitamin D

Vitamin D versus placebo or no treatment

Very low
quality

Very low
quality

Very low
quality

A systematic review (De-Regil et al., 2012) including six studies, of which five evaluated the
efficacy of vitamin D versus placebo or no treatment in pregnant women using different variables

has been identified.
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Vitamin D showed increased levels of maternal vitamin D at term versus no Low
treatment or placebo, with a significant effect in the increase of these levels (four quality
studies were included); MD 47.08; 95% CI 23.76 to 70.39.

In the sensitivity analysis it was found that women who received vitamin D
daily (four studies were included) (MD 49.70, 95% CI 21.86 to 77.54) reached
higher concentrations of vitamin D at the end of the pregnancy than older women
who received a single dose (two studies were included) (MD 12.19,95% CI 2.82
to 21.57).

The results did not vary considering the dose of vitamin D and the season in
which the study was conducted.

The review (De-Regil et al., 2012) suggested a tendency for women who took Low
vitamin D during pregnancy to have less frequently children of low birthweight quality
(<2,500 g) (24/249, 9.6 %) than those who received no treatment or placebo
(42/214,19.6%) (three studies were included); RR 0.48;95% C10.23 to 1.01.

The review (De-Regil et al., 2012) showed that women who take vitamin D are Low
less likely to report nephritic syndrome (0/90, 0%) as a side effect than women quality
who received no supplements or placebo (1/45, 2.2%) (one study was included);

RR 0.17; 95% CI1 0.01 to 4.06), but given the lack of data for this result and the

wide confidence interval, no conclusions can be drawn.

The review (De-Regil et al, 2012) showed that children of women who take Low
vitamin D are similar in length to the children of women taking no treatment or quality
placebo (two studies were included); MD 0.97; 95% CI -0.41 to 2.34.

The review (De-Regil et al., 2012) showed that children of women who take Moderate
vitamin D have a greater head circumference at birth than that of children of quality

women who do not take any treatment or placebo (two studies were included);
MD 0.43; 95% CI10.06 to 0.79.

The review (De-Regil et al., 2012) showed no differences in birth weight for Low
children of women who take vitamin D compared with the children of women quality
who do not take any treatment or placebo (three studies were included); MD

39.55; 95% CI -240.68 to 319.78.

The review (De-Regil et al., 2012) showed that women receiving vitamin D are Low
less likely to suffer stillbirth than women who do not receive treatment or placebo ~ quality
(one study was included); RR 0.17; 95% CI1 0.01 to 4.06. However, given the lack

of data for this result, no conclusions can be obtained.

The review (De-Regil et al, 2012) showed that newborns of women receiving Low
vitamin D are less likely to die in the neonatal period than those of women who quality
receive no treatment or placebo (one study was included); RR 0.17; 95% CI1 0.01

to 4.06. However, given the lack of data for this result, no conclusions can be
obtained.

Calcium + vitamin D versus no treatment

A systematic review (De-Regil et al., 2012) including six studies, one of which evaluated the
efficacy of vitamin D + calcium versus no treatment in pregnant women using preeclampsia as an
outcome has been identified.
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The review (De-Regil et al,2012) showed that women receiving calcium + vitamin  Very low
D are less prone to preeclampsia than women who do not receive any treatment quality
(one study was included); RR 0.67; 95% CI 0.33 to 1.35. However, given the lack

of data for this result, no conclusions can be obtained.

Calcium + vitamin D versus calcium

No studies have been found in relation to this comparison.

Vitamin D + Calcium + other vitamins and minerals compared to calcium + other vitamins and
minerals

No studies have been found in relation to this comparison.

Vitamin E
Vitamin E + vitamin C versus placebo

Three systematic reviews (Rumbold et al, 2005a and Polyzos et al, 2007, which included four
studies; Rahimi et al, 2009, which included seven studies) evaluating the efficacy of vitamin E +
vitamin C versus placebo in pregnant women using different variables have been identified.

The review (Rumbold et al., 2005a) found no difference between pregnant women Low
taking vitamin E + vitamin C (8/168, 4.8%) and placebo (11/171, 6.4%) for the quality
risk of foetal deaths (two studies were included); RR 0.77;95% CI1 0.35 to 1.71.

No significant differences or the sensitivity analysis based on the state of
gestation of the participants were located.

The review (Polyzos et al., 2007) found no significant difference in the risk of
foetal or neonatal deaths among women taking vitamin E + vitamin C supplements
(2.6%) compared to those taking placebo (2.3%); RR 1.10; 95% C1 0.78 to 1.56.

The review (Rahimi et al.,2009) found no differences in the risk of preeclampsia
among pregnant women at risk of preeclampsia taking vitamin E + vitamin C
supplements (306/2982, 10.3%) and those supplemented with placebo (342 /
2887, 11.8%) (seven studies were included); RR 0.7,95% CI 0.58 to 1.08.

The review (Rumbold et al., 2005a) found no differences in the risk of neonatal Low
deaths between pregnant women taking vitamin E + vitamin C supplements (5/20, quality
25%) and placebo (1/25, 5%) (one study was included); RR 5; 95% CI 0.64 to

39.06.

The review (Rumbold et al., 2005a) found no difference in the risk of perinatal Moderate
deaths between pregnant women taking vitamin E + vitamin C supplements quality
(12/27, 44 .4%) and placebo (10/29, 34.5%) (one study was included); RR 1.29;

95% C10.67 to 2.48

The review (Rumbold et al., 2005a) found no difference in stillbirths between Low
pregnant women taking vitamin E + vitamin C supplements (26/193, 13.5%) and ~quality
those supplemented with placebo (19/190, 10%) (two studies were included); RR
1.29;95% C10.78 to 2.15.

No significant differences or the sensitivity analysis based on the state of
gestation of the participants were found.
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The review (Polyzos et al., 2007) found no significant difference in the risk of
preterm birth between women taking vitamin E + vitamin C supplements (19.5%)
compared to those taking placebo (18%); RR 1.07; 95% CI 0.96 to 1.20.

The review (Rahimi et al.,2009) found no difference in stillbirths between pregnant Moderate
women taking vitamin E + vitamin C supplements (279/2612, 10.7%) and those quality
supplemented with placebo (246/2620, 9.4% ) (five studies were included); RR

1.13;95% CI1 0.96 to 1.32.

The review (Rumbold et al., 2005a) showed that women who received vitamin E + Moderate
vitamin C supplements (21/256, 8.2%) are less prone to episodes of preeclampsia quality
than women receiving placebo (47/254 18.5%) using the fixed effects model (three

studies were included); RR 0.44; 95% CI 0.27 to 0.71. However, the result shows

some statistical heterogeneity. Using the random effects model, no difference was

found between both groups of pregnant women; RR 0.44; 95% CI 0.16 to 1.22

No significant differences or the sensitivity analysis based on the state of
gestation of the participants were found.

The review (Polyzos et al, 2007) found no significant difference in the risk of
preeclampsia between women taking vitamin E + vitamin C supplements (11%)
and those taking placebo (11.4%); RR 0.97; 95% CI1 0.82 to 1.13.

The review (Rumbold et al., 2005a) found no differences in intrauterine growth Moderate
restriction among pregnant women with vitamin E + vitamin C (35/195, 17.9%) quality
and those supplemented with placebo (49/190,25.8%) (two studies were included);

RR 0.72;95% C10.49 to 1.04.

No significant differences or the sensitivity analysis based on the state of
gestation of the participants were found.

The review (Rumbold et al, 2005a) showed that children of women who take Low
vitamin E + vitamin C have similar birthweight to children of women taking quality
placebo (one study was included); MD 139.00; 95% CI -517.68 to 239.68.

The review (Rumbold et al., 2005a) found no differences regarding maternal Moderate
deaths between pregnant women taking vitamin E + vitamin C supplements (0/27, quality
0%) and those supplemented with placebo (0/29, 0%) (one study was included);

RR 0.00; 95% CI 0.00 to 0.00.

The review (Rumbold et al., 2005a) found no differences in the number of Moderate
caesareans sections between pregnant women taking vitamin E + vitamin C quality
supplements (16/27, 59.3%) and those supplemented with placebo (11/28, 39,

3%) (one study was included); RR 1.51; 95% CI 0.86 to 2.63.

The review (Rumbold et al.,2005a) found no differences in the number of bleeding Low
episodes between pregnant women taking vitamin E + vitamin C supplements quality
(3/168, 1.8%) and those supplemented with placebo (9/171, 5.3%) (two studies

were included); RR 0.35;95% CI1 0.10 to 1.23.

The review (Rumbold et al., 2005a) found no differences in the number of Low
women with eclampsia between pregnant women taking vitamin E + vitamin C quality
supplements (1/27,3.7%) and those supplemented with placebo (1/29, 3.4%) (one

study was included); RR 1.07; 95% CI 0.07 to 16.33.
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The review (Rumbold et al., 2005a) found no differences in the number of
maternal renal failure and disseminated intravascular maternal coagulation
between pregnant women taking vitamin E + vitamin C supplements (0/27, 0%)
and those supplemented with placebo (1/29, 3.4%) (one study was included); RR
0.36;95% C10.02 to 8.41.

The review (Rumbold et al., 2005a) found no differences in the number of
episodes of maternal pulmonary oedema between pregnant women taking vitamin
E + vitamin C supplements (1/27, 3.7%) and those supplemented with placebo (2
/29, 6.9%) (one study was included); RR 0.54; 95% CI 0.05 to 5.59.

The review (Rumbold et al, 2005a) showed that children of women who take
vitamin E + vitamin C supplements have a gestational age at birth which is similar
to that of children of women taking placebo (one study was included); MD 0.40;
95% CI-1.87 to 1.07.

The review (Rumbold et al., 2005a) found no differences in the number of children
with scores less than 7 in the Apgar test at 5 minutes, between pregnant women
taking vitamin E + vitamin C supplements (4/20, 20%) and those supplemented
with placebo (6/19, 31.6%) (one study was included); RR 0.63; 95% CI 0.21 to
1.90.

The review (Rumbold et al., 2005a) found no differences in the number of acne
and skin rashes side effect episodes between pregnant women taking vitamin E +
vitamin C supplements (1/27, 3.7%) and those supplemented with placebo (0/29,
0%) (one study was included); RR 3.21; 95% CI1 0.14 to 75.68.

The review (Rumbold et al., 2005a) found no differences in the number of episodes
of transient weakness side effects between pregnant women taking vitamin E +
vitamin C supplements (2/27, 7.4%) and those supplemented with placebo (0/29,
0%) (one study was included); RR 5.36; 95% CI1 0.27 to 106.78.

The review (Rumbold et al., 2005a) found no differences in admissions to
neonatal intensive care between pregnant women taking vitamin E + vitamin C
supplements (5/20, 25%) and those supplemented with placebo (6/20 30%) (one
study was included); RR 0.83; 95% CI 0.30 to 2.29.

The review (Rumbold et al., 2005a) found no differences in the use of mechanical
ventilation in newborns between pregnant women taking vitamin E + vitamin C
supplements (2/20, 10%) and those supplemented with placebo (6/20, 30 %) (one
study was included); RR 0.33; 95% CI 0.08 to 1.46.

The review (Rahimi et al., 2009) found no differences in the risk of hypertension
between pregnant women at risk of preeclampsia taking vitamin E + vitamin C
supplements (222/2210, 10%) and those supplemented with placebo (172/2222,
7.7%) (three studies were included); RR 1.3; 95% CI 1.08 to 1.57.

The review (Rahimi et al., 2009) found no differences in the risk of small size
at birth between pregnant women taking vitamin E + vitamin C supplements
(554/2612,21.2%) and those supplemented with placebo (534/2620 ,20.4%) (five
studies were included); RR 1.04; 95% CI1 0.94 to 1.15.

The review (Rahimi et al., 2009) found no differences in the risk of low birth
weight between pregnant women taking vitamin E + vitamin C supplements
(449/1795,25%) and those supplemented with placebo (396/1787,22, 2%) (three
studies were included); RR 1.13; 95% CI 1.004 to 1.27.
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Vitamin C
Vitamin C alone versus placebo

A systematic review (Rumbold et al., 2005b) including five studies, of which four evaluated the
efficacy of vitamin C + Vitamin E versus placebo in pregnant women getting the same results as
Rumbold et al., 2005b was identified. However, a single study evaluating the efficacy of vitamin
C alone versus placebo in pregnant women using different variables is included. The data from
this study are obtained by a sensitivity analysis based on the type of supplement.

The review (Rumbold et al., 2005b) found no differences in the risk of stillbirth Moderate
between pregnant women taking vitamin C supplements (1/100, 1%) and placebo quality
(0/100, 0%) (one study was includ ed); RR 3.00; 95% CI 0.12 to 72.77.

The review (Rumbold et al. 2005b) found no differences in the risk of neonatal Moderate
death between pregnant women taking vitamin C supplements (1/89, 1.1%) and quality
placebo (3/92, 3.3%) (one study was included); RR 0.34; 95% CI 0.04 to 3.25.

The review (Rumbold et al., 2005b) found no differences in the risk of perinatal Moderate
death between pregnant women taking vitamin C supplements (1/90, 1.1%) and quality
placebo (2/92, 2.2%) (one study was included); RR 0.51; 95% CI 0.05 to 5.54.

The review (Rumbold et al., 2005b) found no differences in the risk of intrauterine Moderate
growth restriction between pregnant women taking vitamin C supplements (0/100, quality
0%) and placebo (0/100, 0%) (one study was included); RR 0.00; 95% CI 0.00 to

0.00.

The review (Rumbold et al., 2005b) showed that women who received vitamin Moderate
C supplements (50/100, 50%) are more prone to premature births than women quality
receiving placebo (35/100, 35%) (one study was included); RR 1.43; 95% CI 1.03

to 1.99.

The review (Rumbold et al, 2005b) found no differences in the risk of preeclampsia Moderate
between pregnant women taking vitamin C supplements (3/100, 3%) and placebo quality
(3/100, 3%) (one study was included); RR 1; 95% CI 0.21 to 4.84.

Summary of evidence

Vitamin A

Vitamin A supplementation in pregnant women does not reduce the risk of

Low maternal mortality, perinatal mortality, neonatal mortality, foetal mortality, or
quality | neonatal anaemia compared to placebo or no treatment (van den Broek et al.,
2010).

Low Vitamin A supplementation in pregnant women does not reduce the risk of preterm
quality | birth compared to placebo or no treatment (van den Broek et al., 2010).

Vitamin A supplementation in pregnant women does not reduce the risk of low

Modelftate birth weight of the newborn compared to placebo or no treatment (van den Broek
quality 1 et al.,2010).

Hish Vitamin A supplementation in pregnant women reduces the risk of maternal
quall%ity anaemia and maternal night blindness compared to placebo or no treatment (van

den Broek et al., 2010).
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Low Vitamin A supplementation in pregnant women reduces the risk of maternal
quality | infection compared to placebo or no treatment (van den Broek et al., 2010).

Vitamin A supplementation along with other micronutrients was associated with a

Hl%ltl reduced risk of low birth weight of the newborn compared to other micronutrients
quatity | without vitamin A (van den Broek et al., 2010).
. Vitamin A supplementation along with other micronutrients has no significant
Hl’(lgl: effect on the risk of neonatal mortality and neonatal anaemia compared to other
qualtty’ | micronutrients without vitamin A (van den Broek et al., 2010).
Vitamin A supplementation along with other micronutrients has no significant
Low . . . th d
quality effect on the risk of foetal mortality, maternal anaemia and preterm birth compare

to other micronutrients without vitamin A (van den Broek et al., 2010).

Vitamin B6

Moderate | Oral vitamin B6 supplementation in pregnant women reduces the risk of dental
quality | caries versus control (Thaver et al., 2006).

Oral vitamin B6 supplementation in pregnant women does not reduce the risk of
eclampsia, preeclampsia, a low score in the Apgar test at 1 minute versus control
(Thaver et al., 2006).

Low
quality

Very low Oral vitamin B6 supplementation in pregnant women reduces the risk of lower
quality | birth weight of the newborn compared to control (Thaver et al., 2006).

Oral vitamin B6 supplementation in pregnant women does not reduce the risk of
producing less maternal milk, a low score in the Apgar test at 5 minutes compared
to control (Thaver et al., 2006).

Very low
quality

Moderate | Oral multivitamin B6 supplementation in pregnant women reduces the risk of
quality | dental caries compared to control (Thaver et al., 2006).

Low Oral multivitamin B6 supplementation in pregnant women does not reduce the
quality | risk of eclampsia or preeclampsia compared to control (Thaver et al., 2006).

Intramuscular vitamin B6 at birth does not reduce the risk of producing less

Very !OW maternal milk, a low score in the Apgar test at 1 minute and a low score in the
quality Pg
Apgar test at 5 minutes compared to control (Thaver et al., 2006).
Vitamin D
Vitamin D supplementation in pregnant women produces a significant increase in
Lol.v: the levels of vitamin D in women in late pregnancy, mainly when taken at daily
quatity | goses compared to no treatment or placebo (De-Regil et al., 2010).
Vitamin D supplementation in pregnant women causes an increase in the head
Modeirtate circumference of the child at birth compared to placebo or no treatment. However,
QUAtLY | this increase is at the edge of non-statistical significance (De-Regil et al., 2010).
L Vitamin D supplementation in pregnant women has no significant effect on the
ow

' length and weight of the child at birth compared to placebo or no treatment (De-
quality | peoij et al., 2010).

Vitamin D supplementation in pregnant women reduces the risk of low birth
weight compared to placebo or no treatment. However, this reduction in risk is at
the edge of statistical significance (De-Regil et al., 2010).

Low
quality
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Vitamin D supplementation in pregnant women does not reduce the risk of side
Lol\fv effects, stillbirths and neonatal deaths compared to placebo or no treatment (De-
quality | peoil et al., 2010).
Low Vitamin D supplementation plus calcium in pregnant women does not reduce the
quality | risk of preeclampsia compared to no treatment (De-Regil et al., 2010).
Vitamin E + vitamin C
Supplementation with vitamin E + vitamin C in pregnant women does not reduce
the risk of stillbirth, neonatal death, preterm delivery (a review of moderate quality,
Rahimi et al., 2009), episodes of maternal bleeding, eclampsia, maternal renal
Lol.vs; failure, disseminated intravascular maternal coagulation, maternal pulmonary
qQuality | gedema, children with a low score in the Apgar test score at 5 minutes, small size
for gestational age and side effects such as acne, rashes and maternal weakness
compared to placebo (Rumbold et al., 2005a).
Supplementation with vitamin E + vitamin C in pregnant women does not
LO‘:V significantly alter either the weight or gestational age at birth of the child compared
quality | ¢ lacebo (Rumbold et al., 2005a).
Supplementation with vitamin E + vitamin C in pregnant women does not reduce
the risk of perinatal death, preeclampsia (low quality reviews, Rahimi et al., 2009),
Model.rate intrauterine growth restriction, maternal death, caesarean section, admissions to
quality | . onatal intensive care unit, use of mechanical ventilation compared to placebo
(Rumbold et al., 2005a).
L Supplementation with vitamin E + vitamin C in pregnant women at risk of
ll:l)li“; preeclampsia increases the risk of gestational hypertension compared to placebo
UL | (Rahimi et al, 2009; Conde-Agudelo et al., 2011).
Moderat Supplementation with vitamin E + vitamin C in pregnant women at risk of
(:la‘iff ¢ preeclampsia increases the risk of low birth weight compared to placebo (Rahimi
AU et al., 2009).
Vitamin C
Supplementation with vitamin C alone in pregnant women does not reduce the
Modelf‘tate risk of stillbirths, neonatal deaths, perinatal deaths, intrauterine growth restriction,
quatity 1 and preeclampsia compared to placebo (Rumbold et al., 2005b).
Moderate | Supplementation with vitamin C alone in pregnant women increases the risk of
quality | preterm birth compared to placebo (Rumbold et al., 2005b).

From evidence to recommendation

The aspects considered to establish the strength and direction of the recommendation were:

1. Quality of the evidence:

a.Vitamin A: the quality of the evidence is variable depending on the results evaluated
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for vitamin A supplementation with or without micronutrients. However, the quality
of the evidence was considered high in those key outcomes for decision-making, as
these failed to identify major limitations. Within the review, each of the outcome
variables is assessed by different studies, being the quality of the latter different in
each case. There are limitations in the design of some studies (lack of clarity in the
method of randomisation, blinding), attrition bias and inaccuracy of the results.
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b. Vitamin B6: the quality of the evidence for most of the variables evaluated in the
vitamin B6 is low. The number of studies is small and includes some of the outcome
variables within a single study. There are significant limitations in most studies
including the lack of clarity in the method of randomisation, allocation concealment,
attrition bias, and size of the population under study.

c.Vitamin D: the quality of the evidence for most of the variables evaluated in the
vitamin D is low. The number of studies is small and contains some of the outcome
variables within a single study. There are significant limitations in most studies
including the lack of clarity in the method of randomisation, allocation concealment,
attrition bias, size of the population under study, blinding, and wide confidence
intervals.

d.Vitamin E + Vitamin C: the quality of evidence for most of the variables evaluated
in the vitamin E + vitamin C supplements is low. The number of studies is small
and contains some of the outcome variables within a single study. There are
significant limitations in most studies including the lack of clarity in the method of
randomisation, allocation concealment, type of population, size of the population
under study, blinding and wide confidence intervals.

e.Vitamin C: the quality of the evidence in the variables evaluated in vitamin C
supplementation is moderate; the main limitation is the small number of studies
included, as only one has been identified and the fact that there is a low number of
participants in the study.

2. Balance between benefits and risks:

a. Vitamin A: Vitamin A supplementation showed a clinical benefit over placebo or no
treatment in some secondary variables, which are important but not critical, such as:

i. Maternal anaemia and maternal night blindness, in which the quality of the
evidence on which the result is based is high, although the number of studies
included is small.

ii. Maternal infection, although the quality of the evidence is low.

Vitamin A supplementation with micronutrients reduces the risk of low birth weight in
newborns compared to micronutrients without vitamin A. The quality of evidence is
high, although the number of studies included is low, as there is only one.

b. Vitamin B6: Oral vitamin B6 and vitamin supplements decrease the risk of suffering
from dental caries, although this variable is considered unimportant.

c. Vitamin D: vitamin D supplementation in pregnant women produces a significant
increase in the levels of vitamin D in women in late pregnancy; however, the quality
of evidence is low.

d.Vitamin E + Vitamin C: no benefit from supplementation with vitamin E + vitamin
C has been identified in pregnant women compared with placebo in any of the many
different variables used both for the mother and the baby, and may even increase the
risk of gestational hypertension and low birthweight babies of pregnant women at
risk of preeclampsia.

e.Vitamin C: no benefit from vitamin C supplementation has been identified in
pregnant women compared to placebo in any of the variables used both for the
mother and the baby, and may even increase the risk of preterm birth compared to
placebo.
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3. No studies on the costs and use of resources, the values, and preferences of pregnant
women in terms of multivitamin supplementation during pregnancy were identified.

The development group considered that the benefits shown for vitamin A supplementation
during pregnancy in no case exceeded the risk of teratogenicity in the associated foetus. It was
also considered that other vitamin supplements have shown limited benefits or limited clinical
relevance to be recommended.

Recommendations

v Pregnant women should be informed to avoid taking vitamin A supplements in
doses higher than 2,500 IU or 750 mcg due to their teratogenicity.

Women should not take multivitamin supplements during pregnancy.

Safety of supplementation with omega 3 fatty acids

An SR evaluating the effect of polyunsaturated fatty acid supplementation on the results of pregnant
women without risk of complications during pregnancy and the growth of the newborn has been
identified (Szajewska, 2006). This SR included six RCTs (with a total of 1,278 newborns) that
provided data on the effect of supplementing the diet of pregnant women with polyunsaturated fatty
acids at gestational age, number of preterm deliveries (<37 weeks of gestation), low birthweight
(<2,500 g), preeclampsia, caesareansection delivery, birth weight, size and head circumference of
the newborn. The SR also assessed the adverse effects reported in the six RCTs included.

A subsequent SR included 15 RCTs evaluating the impact of the intake of polyunsaturated
fatty acids, in