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Appendix A: Scope

NATIONAL INSTITUTE FOR HEALTH AND
CLINICAL EXCELLENCE

SCOPE

1 Guideline title

Diabetes in pregnancy: management of diabetes and its complications from

preconception to the postnatal period

1.1 Short title

Diabetes in pregnancy

2 The remit

This is an update of Diabetes in pregnancy (NICE clinical guideline 63). See

section 4.3.1 for details of which sections will be updated. We will also carry
out an editorial review of all recommendations to ensure that they comply with

NICE’s duties under equalities legislation.

This update is being undertaken as part of the guideline review cycle.

This is the scope for 1 of 4 NICE clinical guidelines being developed that
address diabetes care. Included below is a summary of the content for each

guideline and of the NICE steering committee.

Guideline 1 — Diabetes in children and young people (developed by the
National Collaborating Centre for Women's and Children’'s Health)

This guideline will update Type 1 diabetes in children, young people and

adults (NICE clinical guideline 15) It will cover the diagnosis and management
of type 1 and type 2 diabetes in children and young people (younger than 18
years). It will include: structured education programmes, behavioural
interventions to improve adherence, glucose monitoring strategies, ketone
monitoring, insulin regimens for type 1 diabetes and metformin monotherapy
for type 2 diabetes.

© 2015 National Collaborating Centre for Women’s and Children’s Health
7



Diabetes in pregnancy
Scope

Guideline 2 — Diabetes in pregnancy (developed by the National

Collaborating Centre for Women's and Children's Health)

This guideline will update Diabetes in pregnancy (NICE clinical guideline 63).

It will cover women of reproductive age who have pre-existing diabetes or who
develop diabetes during pregnancy and it will also cover their newborn babies.
It will include: target glucose ranges in the preconception period and during
pregnancy, glucose monitoring strategies during pregnancy, screening,
diagnosis and treatment of gestational diabetes, and postnatal testing for type
2 diabetes.

Guideline 3 — Type 1 diabetes in adults (developed by the National Clinical

Guideline Centre)

This guideline will update Type 1 diabetes in children, young people and

adults (NICE clinical guideline 15). It will cover adults (18 years or older) with
type 1 diabetes. It will include: tests to differentiate type 1 diabetes from type 2
diabetes, structured education programmes, clinical monitoring of glucose
control, insulin regimens, ketone monitoring, dietary advice on carbohydrate
counting and glycaemic index, and treatment and monitoring of specific

complications.

Guideline 4 -Type 2 diabetes in adults (developed by the Internal Clinical

Guidelines Programme, Centre for Clinical Practice, NICE)

This guideline will update Type 2 diabetes (NICE clinical guideline 66) and

Type 2 diabetes: newer agents (NICE clinical guideline 87). It will cover adults

(18 years or older) with type 2 diabetes. It will include: pharmacological
management of blood glucose levels, target values for blood glucose control,
self-monitoring of blood glucose levels for blood glucose control,

antithrombotic therapy and drug therapy for erectile dysfunction.
NICE steering committee

NICE has set up a steering committee to oversee the production of these

clinical guidelines. The group, which includes the Guideline Development

© 2015 National Collaborating Centre for Women’s and Children’s Health
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Groups’ chairs, together with staff from the 3 guidance-producing centres and

NICE, will identify and act on any gaps or overlaps across the different

guidance topics to ensure that the final guidelines are complementary and

consistent. It is intended that the guidance-producing centres will share

systematic reviews and cross-refer to recommendations in the other

guidelines where appropriate. This update is being undertaken as part of the

guideline review cycle.

3

3.1

Clinical need for the guideline

Epidemiology

Diabetes is a disorder of carbohydrate metabolism that requires

immediate changes in lifestyle. People who have diabetes for many
years can develop long-term microvascular complications, including
retinopathy, nephropathy and neuropathy as well as macrovascular

complications of cardiovascular disease.

Diabetes that complicates pregnancy is becoming more common
worldwide. Up to 5% of the approximately 700,000 women who
give birth in England and Wales each year have pre-existing or

gestational diabetes.

Less than 1% of pregnant women have pre-existing diabetes.
Within this 1%, around 75% have type 1 diabetes, 25% have type 2
diabetes and a small number have secondary diabetes (for
example, cystic fibrosis-related or monogenic diabetes). The
proportion of women with type 1 or type 2 diabetes varies
depending on the ethnic origins of the population. The duration of
diabetes before conception also varies but is increasing because
the average age of onset of type 1 diabetes is declining and more
women are developing type 2 diabetes at an earlier age. This is
important because duration of diabetes is one of the strongest
factors associated with microvascular complications and it is,

therefore, more likely that women with diabetes will enter

© 2015 National Collaborating Centre for Women'’s and Children’s Health
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pregnancy with established retinopathy, nephropathy and

neuropathy.

d) In the UK, at least 4% of women have gestational diabetes but this
figure will vary greatly depending on the local population. The
incidence of gestational diabetes is increasing due to higher rates
of obesity in the general population and more pregnancies in older
women. Most of the risks of gestational diabetes occur in the
second half of pregnancy because the majority of women affected
are normoglycaemic at the time of conception.

e) Gestational diabetes is defined as any degree of glucose
intolerance that is detected for the first time during pregnancy. This
includes women whose glucose intolerance resolves after
pregnancy and up to 20% whose glucose intolerance persists,
including women who had undiagnosed pre-existing type 2
diabetes (or in small numbers, type 1 diabetes) before pregnancy.
Women with gestational diabetes are at increased risk of

developing type 2 diabetes in the future.

f) Maternal risks of pre-existing diabetes include recurrent
hypoglycaemia, progression of retinopathy, nephropathy, increased
incidence of pre-eclampsia (especially in women with

microvascular disease) and operative delivery.

g) Fetal risks of pre-existing maternal diabetes include structural
congenital abnormality, pathological fetal growth (macrosomia) and
‘unexplained’ fetal death. Neonatal complications include
premature delivery, respiratory distress syndrome, transient
tachypnoea, birth trauma, hypoglycaemia, hypomagnesaemia,

hypocalcaemia, polycythaemia and neonatal death.

© 2015 National Collaborating Centre for Women’s and Children’s Health
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3.2

Current practice

The additional care of women with diabetes in pregnancy, as set

out in Diabetes in pregnancy (NICE clinical guideline 63), can be

considered according to the stage of the pregnancy.

Preconception care aims to enable women with established
diabetes to have a positive experience of pregnancy and childbirth
and to minimise the risk of structural abnormalities in the baby. It
includes information-giving and education, and emphasises the
importance of planning pregnancy; offering assessment for, and
management of, diabetes complications; improving blood glucose
control; high-dose folic acid supplementation and changing
potentially teratogenic medications are also important components

of this stage of care.

Identification of gestational diabetes is a routine element of

antenatal care for all women, as set out in Antenatal care (NICE

clinical guideline 62). A risk factor based screening approach is
recommended to identify women with gestational diabetes in a

healthy population.

Antenatal care of women with diabetes follows a multidisciplinary
approach characterised by an increased schedule of appointments.

Care includes:

e regular blood glucose testing (fasting or preprandial, and 1-hour
postprandial)

¢ treating diabetes with diet, insulin and/or oral hypoglycaemic
drugs to maintain blood glucose profiles in the normal range

e use of concentrated glucose solutions or glucagon to treat
hypoglycaemic episodes

¢ vigilance for diabetic ketoacidosis

« regular ophthalmic review and, if necessary, specialist referral

* review of renal function and, if necessary, specialist referral

¢ vigilance for pre-eclampsia.

© 2015 National Collaborating Centre for Women’s and Children’s Health
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e) Antenatal care for the baby includes offering screening for fetal
abnormality and monitoring fetal growth and wellbeing. In special

cases, monitoring may need to be individualised.

f) Care during labour includes offering elective birth after 38
completed weeks of pregnancy, maintaining blood glucose levels in
the normal range and continuous electronic fetal heart rate

monitoring.
g) Postnatal care for women with diabetes includes:

s resuming pre-pregnancy diabetes treatment in women with pre-
existing diabetes

» stopping all diabetic treatment initiated during pregnancy in
women with gestational diabetes and monitoring their blood
glucose levels to confirm euglycaemia

* monitoring women with gestational diabhetes who have
persistently high blood glucose levels after birth to detect type 2
diabetes

» offering advice about the importance of contraception.

h) Additional postnatal and neconatal care for women and their babies
includes encouraging breastfeeding and vigilance to prevent
neonatal hypoglycaemia.

i) Since the publication of Diabetes in pregnancy (NICE clinical

guideline 63), new evidence has been published on levels of
hyperglycaemia in pregnancy. The blood glucose level at which
intervention becomes cost effective and the importance that should

be given to different outcomes remain issues for debate.

)] Consideration is also being given to early screening in pregnancy
to identify and treat women with gestational diabetes who may
have undiagnosed pre-existing diabetes and be unaware of the

risks associated with diabetes in pregnancy.

© 2015 National Collaborating Centre for Women’s and Children’s Health
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k) New evidence has also been identified that may alter

recommendations on:

o target ranges for preconception care

e continuous glucose monitoring

¢ the appropriate test to undertake at the postnatal check-up to
diagnose type 2 diabetes in women who had gestational
diabetes in pregnancy but who are euglycaemic on discharge to

community care.

4 The guideline

The guideline development process is described in detail on the NICE website

(see section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the
guideline developers will consider. The scope is based on the referral from the
Department of Health.

The areas that will be addressed by the guideline are described in the

following sections.
4.1 Population

41.1 Groups that will be covered

For the topic of screening for gestational diabetes:

a) All pregnant women who do not have previously diagnosed non-

gestational diabetes (new 2012).
For all other topics:

b) Women of reproductive age who have pre-existing diabetes or who

develop diabetes during pregnancy, and their newborn babies.

c) Where the evidence supports it, the following subgroups will be

given special consideration:

© 2015 National Collaborating Centre for Women’s and Children’s Health
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« \Women of reproductive age with type 1 or type 2 diabetes.

« Women with gestational diabetes or a history of gestational
diabetes.

¢ Young women of reproductive age with diabetes whose care has
not yet transferred from paediatric to adult services

« Women with an ethnicity associated with a high prevalence of

diabetes.

41.2 Groups that will not be covered

For the topic of screening for gestational diabetes:

a) Women of reproductive age who are not pregnant (new 2012).
b) Women who have previously diagnosed type 1 or type 2 diabetes
(new 2012).

For all other topics:

c) Waomen of reproductive age who do not have diabetes.

4.2 Healthcare setting

a) All healthcare settings in which NHS care is received or

commissioned.
4.3 Clinical management

4.31 Key clinical issues that will be covered

Note that guideline recommendations will normally fall within licensed
indications; exceptionally, and only if clearly supported by evidence, use
outside a licensed indication may be recommended. The guideline will
assume that prescribers will use a drug's summary of product characteristics

to inform decisions made with individual patients.

Areas from the original guideline that will be updated

a) Target ranges for haemoglobin As: (HbA+:) and blood glucose for
women with type 1 or type 2 diabetes who are planning pregnancy

© 2015 National Collaborating Centre for Women’s and Children’s Health
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and for women with type 1, type 2 or gestational diabetes during

pregnancy.

The effectiveness of blood ketone monitoring when compared with
urine ketone monitoring in women with type 1 or type 2 diabetes
who are planning pregnancy and in women with type 1, type 2 or
gestational diabetes during pregnancy.

The effectiveness of the following screening procedures to detect

gestational diabetes between 24-28 weeks:

o risk factor based screening

o urine testing for glycosuria

* random blood glucose test

o 50 g oral glucose challenge test
¢ fasting blood glucose test

* HbA test.

The criteria that should be used to diagnose gestational diabetes
using the 75 g oral glucose tolerance test (OGTT). There are two

options:

« World Health Crganization (WHQ)
» International Association of Diabetes and Pregnancy Study
Groups (IADPSG).

The effectiveness of the following interventions (alone or in

combination) in women with gestational diabetes:

+ non-pharmacological interventions (diet and/or exercise)
+ pharmacological interventions (metformin, glibenclamide and

insulin).

The effectiveness of continuous glucose monitoring in pregnant
women with diabetes when compared with intermittent capillary

blood glucose monitoring.

© 2015 National Collaborating Centre for Women’s and Children’s Health
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g) The effectiveness of specialist teams for pregnant women with
diabetes.
h) The gestational age specific risk of intrauterine death in

pregnancies with type 1, type 2 or gestational diabetes and the

optimal timing of hirth.

i) The effectiveness of the following tests in detecting glucose
intolerance after pregnancy in women who have had gestational
diabetes (but are not hyperglycaemic before they are transferred to

community care):

» fasting plasma glucose test
s HbA; test
e 75gOGTT.

)] The optimal timing of postnatal testing for the detection of glucose
intolerance after pregnancy in women who have had gestational
diabetes (but are not hyperglycaemic before they are transferred to
community care).

Areas not in the original guideline that will be included in the update

k) The effectiveness of oral hormonal contraceptives in women with

diabetes compared with women without diabetes.

) The effectiveness of the following screening procedures to detect

glucose intolerance in the first trimester:

» risk factor based screening

« urine test for glycosuria

» random blood glucose test

¢ 50 g oral glucose challenge test
» fasting blood glucose test

s HbA; test.

© 2015 National Collaborating Centre for Women’s and Children’s Health
16



Diabetes in pregnancy
Scope

4.3.2 Clinical issues that will not be covered

Areas from the original guideline that will not be updated

The following areas addressed in Diabetes in pregnancy (NICE clinical

guideline 63) will not be updated (the existing recommendations will remain as

current guidance):

a) All aspects of preconception care, gestational diabetes, antenatal
care, intrapartum care, postnatal care that are not listed in section
4.3.1.

b) Neonatal care.

Areas not covered by the original guideline or the update

c) Aspects of routine antenatal, intrapartum and postnatal care that

apply equally to women with or without diabetes.

d) Aspects of routine care for women with diabetes that do not change
during the preconception, antenatal, intrapartum and postnatal

periods.

e) Investigation, management and treatment of comorbidities, for

example fertility problems or pre-eclampsia.

f) Management of morbidity in newborn babies of women with

diabetes beyond initial assessment and diagnosis.

4.4 Main outcomes

Cutcomes will vary by the type of clinical question and systematic review
undertaken. No more than seven outcomes will normally be prioritised for

each topic.
a) Diagnostic accuracy:
« sensitivity and specificity.

b) Quality of life:

© 2015 National Collaborating Centre for Women’s and Children’s Health
17



Diabetes in pregnancy
Scope

¢ health-related quality of life (validated questionnaire) — for

example, diabetes-specific health-related quality of life.
c) Neonatal outcomes:

+ admission to a neonatal intensive care unit, special care baby
unit, or transitional care unit

* miscarriage, stillbirth (fetal death), neonatal or infant death

¢ macrosomia, large for gestational age, small for gestational age
and intrauterine growth restriction

* neonatal hypoglycaemia requiring active management

* respiratory distress

* shoulder dystocia and birth trauma (bone fracture or nerve

palsy)
« other neonatal complications (jaundice, polycythaemia, sepsis,

hypocalcaemia or hypoxic ischaemic encephalopathy)

* congenital abnormality.
d) Maternal outcomes:

e maternal death

e perineal trauma

* preterm birth

 mode of birth (spontaneous vaginal, instrumental, or caesarean
section)

* mode of infant feeding

« diabetic complications (hypoglycaemia, diabetic ketoacidosis,
retinopathy, nephropathy, or macrovascular disease)

+ antenatal and intrapartum complications in the unborn baby

» development of type 2 diabetes

» obstetric complications (haemorrhage, infection, thrombosis,
admission to critical care, or incontinence)

» diabetes control (HbA,., fructosamine or mean glucose)

¢ postnatal mental health

© 2015 National Collaborating Centre for Women’s and Children’s Health
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« maternal satisfaction.

4.5 Review questions

These are draft review questions and the final questions will be agreed by the

Guideline Development Group during development.

4.51 Preconception care

« What is the effectiveness of oral oestrogen-containing contraceptives in
women with diabetes compared with women without diabetes?

* What is the effectiveness of oral progestogen-containing contraceptives in
women with diabetes compared with women without diabetes?

* What is the target value for HbA4: in women with type 1 or type 2 diabetes
who are planning pregnancy?

e What are the target ranges for blood glucose in women with type 1 or type
2 diabetes who are planning pregnancy?

e What is the effectiveness of blood ketone monitoring compared with urine
ketone monitoring for women with type 1 or type 2 diabetes who are

planning pregnancy?

4.5.2 Gestational diabetes

* What is the effectiveness of the following procedures in detecting glucose
intolerance in the first trimester:
— risk factor based screening
— urine test for glycosuria

— random blood glucose test

50 g oral glucose challenge test
— fasting blood glucose test
— HbA test?

* What is the effectiveness of the following procedures in detecting glucose
intolerance in the second trimester:
— risk factor based screening
— urine test for glycosuria

— random blood glucose test

© 2015 National Collaborating Centre for Women’s and Children’s Health
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— 50 g oral glucose challenge test
— fasting blood glucose test
— HbA« test?

Which criteria should be used to diagnose gestational diabetes using the
75 g OGTT:

- WHO or

— |ADPSG?

What is the effectiveness of the following interventions (alone or in
combination) in women with gestational diabetes:
— non-pharmacological interventions (diet and/or exercise)

— pharmacological interventions (metformin, glibenclamide and insulin)?

4.5.3 Antenatal care

What is the effectiveness of HbA;. monitoring in predicting adverse
outcomes in women with type 1 or type 2 diabetes during pregnancy?
What is the effectiveness of blood glucose monitoring in predicting adverse
outcomes in women with type 1 or type 2 diabetes during pregnancy?
What is the target value for HbA,. in women with type 1, type 2 or
gestational diabetes during pregnancy?

What are the target ranges for blood glucose in women with type 1, type 2
or gestational diabetes during pregnancy?

What is the effectiveness of blood ketone monitoring compared with urine
ketone monitoring for women with type 1, type 2 or gestational diabetes
during pregnancy?

What is the effectiveness of continuous glucose monitoring in pregnant
women with diabetes compared with intermittent capillary blood glucose
monitoring?

What is the effectiveness of specialist teams for pregnant women with

diabetes?

© 2015 National Collaborating Centre for Women’s and Children’s Health
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454 Intrapartum care

e What is the gestational age-specific risk of intrauterine death in
pregnancies with type 1, type 2 or gestational diabetes, and the optimal
timing of hirth?

455 Postnatal care

« What is the effectiveness of the following tests in detecting glucose
intolerance after pregnancy in women who have had gestational diabetes
(but are not hyperglycaemic before they are transferred to community
care):

— fasting plasma glucose test
— HbA, test
- 759 0GTT?

¢ What is the optimal timing of postnatal testing in detecting glucose
intolerance after pregnancy in women who have had gestational diabetes
(but are not hyperglycaemic before they are transferred to community

care)?

4.6 Economic aspects

Developers will take into account both clinical and cost effectiveness when
making recommendations involving a choice between alternative
interventions. A review of the economic evidence will be conducted and
analyses will be carried out as appropriate. The preferred unit of effectiveness
is the quality-adjusted life year (QALY'), and the costs considered will usually
be only from an NHS and personal social services (PSS) perspective. Further
detail on the methods can be found in 'The guidelines manual' (see ‘Further

information’).
4.7 Status

4.71 Scope

This is the final scope.
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4.7.2 Timing

The development of the guideline recommendations is expected to begin in
October 2012.

S Related NICE guidance

5.1 Published guidance

51.1 NICE guidance to be updated

Depending on the evidence, this guideline might update and replace parts of

the following NICE guidance (in relation to gestational diabetes only):

e Antenatal care. NICE clinical guideline 62 (2008).

51.2 Related NICE guidance
» Preventing type 2 diabetes — risk identification and interventions for

individuals at high risk. NICE public health guidance 38 (2012).

e Patient experience in adult NHS services. NICE clinical guideline 138
(2012).

e Caesarean section. NICE clinical guideline 132 (2011).

e Multiple pregnancy. NICE clinical guideline 129 (2011).
e Diabetic foot problems. NICE clinical guideline 119 (2011).

« Preventing type 2 diabetes: population and community-level interventions

in high-risk groups and the general population. NICE public health
guidance 35 (2011).

e Hypertension in pregnancy. NICE clinical guideline 107 (2010).

» Dietary interventions and physical activity interventions for weight

management before, during and after pregnancy. NICE public health
guidance 27 (2010).

e Type 2 diabetes: newer agents. NICE clinical guideline 87 (2009).

* |nduction of labour. NICE clinical guideline 70 (2008).

« Continuous subcutaneous insulin infusion for the treatment of diabetes

mellitus. NICE technology appraisal guidance 151 (2008).
e Intrapartum care. NICE clinical guideline 55 (2007).
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+ Antenatal and postnatal mental health. NICE clinical guideline 45 (2007).

» Routine postnatal care of women and their babies. NICE clinical guideline
37 (20086).

* Smoking cessation services. NICE public health guidance 10 (2008).

e Obesity. NICE clinical guideline 43 (2006).

« Nutrition support in adults. NICE clinical guideline 32 (2006).

o Four commonly used methods to increase physical activity. NICE public
health guidance 2 (2006).
» Type 1 diabetes. NICE clinical guideline 15 (2004).

s Type 2 diabetes: prevention and management of foot problems. NICE
clinical guideline 10 (2004).

5.2 Guidance under development

NICE is currently developing the following related guidance (details available
from the NICE website):

» Type 1 diabetes (update). NICE clinical guideline. Publication expected
2014.

* Type 2 diabetes (update). NICE clinical guideline. Publication expected
2014.

* Diabetes in children and young people (update). NICE clinical guideline.
Publication expected 2014.

6 Further information

Information on the guideline development process is provided in the following

documents, available from the NICE website:

« ‘How NICE clinical guidelines are developed: an overview for stakeholders
the public and the NHS’

* ‘The guidelines manual'.

Information on the progress of the guideline will also be available from the
NICE website.
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Appendix C: List of review gquestions

Preconception care

1

What is the effectiveness of oral oestrogen-containing contraceptives in women with
diabetes compared with women without diabetes?

What is the effectiveness of oral progestogen-containing contraceptives in women with
diabetes compared with women without diabetes?

What is the effectiveness of blood ketone monitoring compared with urine ketone
monitoring for women with type 1 or type 2 diabetes who are planning pregnancy?

What are the target ranges for blood glucose in women with type 1 or type 2 diabetes
who are planning pregnancy?

What is the target value for haemoglobin Alc (HbAlc) in women with type 1 or type 2
diabetes who are planning pregnancy?

What is the effectiveness of the following procedures in detecting glucose intolerance in
the first trimester diagnosed using a 75g OGTT:

e risk factor based screening

e urine test for glycosuria

e random blood glucose test

e 50 g oral glucose challenge test
o fasting blood glucose test

e HbAlc test?

What is the effectiveness of the following procedures in detecting glucose intolerance in
the second trimester diagnosed using a 75g OGTT:

o risk factor based screening

e urine test for glycosuria

e random blood glucose test

e 50 g oral glucose challenge test
o fasting blood glucose test

e HbAlc test?

Which criteria should be used to diagnose gestational diabetes using the 75 g oral
glucose tolerance test (OGTT):

o World Health Organization (WHQO) or
¢ International Association of Diabetes and Pregnancy Study Groups (IADPSG)?

What is the effectiveness of the following interventions (alone or in combination) in
women with gestational diabetes:

¢ non-pharmacological interventions (diet and/or exercise)
¢ pharmacological interventions (metformin, glibenclamide and insulin)?

10

11

12

13

14

What is the effectiveness of blood glucose monitoring in predicting adverse outcomes in
women with type 1, type 2 or gestational diabetes during pregnancy?

What is the effectiveness of blood ketone monitoring compared with urine ketone
monitoring for women with type 1, type 2 or gestational diabetes during pregnancy?

What are the target ranges for blood glucose in women with type 1, type 2 or gestational
diabetes during pregnancy?

What is the effectiveness of HbAlc monitoring in predicting adverse outcomes in
women with type 1, type 2 or gestational diabetes during pregnancy?

What is the target value for HbAlc in women with type 1, type 2 or gestational diabetes
during pregnancy?
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15 What is the effectiveness of continuous glucose monitoring in pregnant women with
diabetes compared with intermittent capillary blood glucose monitoring?

16 What is the effectiveness of specialist teams for pregnant women with diabetes?

17 What is the gestational age-specific risk of intrauterine death in pregnancies with type 1,

type 2 or gestational diabetes, and the optimal timing of birth?

18 What is the effectiveness of the following tests in detecting glucose intolerance after
pregnancy in women who have had gestational diabetes (but are not hyperglycaemic
before they are transferred to community care):

o fasting plasma glucose test
e HbAlc test
e 759 OGTT?
19 What is the optimal timing of postnatal testing in detecting glucose intolerance after

pregnancy in women who have had gestational diabetes (but are not hyperglycaemic
before they are transferred to community care)?
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Appendix D: Review protocols

D.1 Oral contraceptives containing oestrogen and/or progestogen

Questions 1 and 2

Existing
recommendation
(s) in 2008
guideline

Review questions
for update

Objectives

Women with diabetes who are planning to become pregnant should be advised:

e that the risks associated with pregnancies complicated by diabetes increase with the
duration of diabetes

e to use contraception until good glycaemic control (assessed by HbA1c)T has been
established

e that glycaemic targets, glucose monitoring, medications for diabetes (including
insulin regimens for insulin-treated diabetes) and medications for complications of
diabetes will need to be reviewed before and during pregnancy

 that additional time and effort is required to manage diabetes during pregnancy and
that there will be frequent contact with healthcare professionals. Women should be
given information about the local arrangements for support, including emergency
contact numbers.

T Diabetes Control and Complications Trial (DCCT)-aligned haemoglobin Aic (HbA1c)
test.

What is the effectiveness of oral oestrogen-containing contraceptives in women with
diabetes compared with women without diabetes?

What is the effectiveness of oral progestogen-containing contraceptives in women
with diabetes compared with women without diabetes?

To determine whether the use of oral contraceptives containing oestrogen and/or
progestogen is associated with any risks in women with pre-existing (type 1 or type 2)
diabetes, especially those with vascular complications of diabetes. Risks of interest
include the risk of pregnancy despite contraceptive use, and the risk of adverse
effects in the woman as a result of using the contraceptives. Since all oral oestrogen-
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alternative spelling of progestogen is
progestogen — NICE style is to use
progestogen, and this spelling should be
used in all documents, even if source
articles use the spelling progestogen (the
only exception is the full guideline reference
list where the titles of cited articles should
match the wording in the source
publications).

There is existing NICE guidance on the topic
of long-acting reversible contraception
(Clinical Guideline 30), which includes
recommendations about certain forms of
contraception not being contraindicated in
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Questions 1 and 2

Language
Study design

Status

Population

containing contraceptives also contain progestogen, the review questions can be
interpreted as follows.

What is the effectiveness of oral combined oestrogen and progestogen contraceptives
in women with diabetes compared with women without diabetes?

What is the effectiveness of oral progestogen-only contraceptives in women with
diabetes compared with women without diabetes?

The guideline development group agreed that the evidence identified in the searches
for the above questions should also be used to evaluate the risk of adverse effects of
using oral contraceptives in women with diabetes compared with women with diabetes
using other forms of contraception, or compared with women with diabetes using no
contraception.

Where the evidence allows it, the systematic review will include comparison of
effectiveness according to:

e whether the woman has type 1 diabetes or type 2 diabetes

e whether the woman does or does not have diabetes-related complications
¢ the dosage of oestrogen and/or progestogen.

English

e Systematic reviews

e Randomised controlled trials

e Comparative observational studies (cohort and case-control studies)
Published articles (no limitation on year of publication)

Women with and without type 1 or type 2 diabetes wishing to use contraception
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women with diabetes

The UK Medical Eligibility Criteria for
Contraceptive Use (UKMEC 2009, available
at http://www.fsrh.org/pdfs/lUKMEC2009.pdf)
also provides guidance that may assist the
guideline development group in formulating
recommendations.

The topic of whether oral contraceptives
containing oestrogen and/or progestogen
are effective in women with diabetes was
not addressed in the 2008 guideline, and so
the search should not be restricted by year
of publication.

However, studies relating to use of a 50
microgram dose of ethinyloestradiol should
be excluded because this dose is not
currently used in contraceptive practice.

The population should be interpreted as
being broad enough to include young
women wishing to use contraception (there


http://www.fsrh.org/pdfs/UKMEC2009.pdf
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Review Protocols

Questions 1 and 2
is no age limit on this search).

Intervention or Oral contraceptives containing oestrogen and progestogen Systematic search to include the terms:
index test Oral contraceptives containing progestogen only e ethinyloestradiol, mestranol and oestradiol
(oestrogens)

e estradiol as a synonym for oestradiol

e dienogest, desogestrel, etynodiol,
gestodene, levonorgestrel, norethisterone,
norgestimate and progesterone
(progestogens)

e progestagen as a synonym for
progestogen (see notes above)

Comparator or Main comparisons will be between:
reference women with diabetes using oral contraceptives and women without diabetes using
standard oral contraceptives

women with diabetes using oral contraceptives and women with diabetes not using
oral contraceptives

Consider subgroup analyses by:

e type of diabetes (type 1 or type 2)

e presence of vascular disease (micro- and macrovascular)
e dosage of oestrogen and/or progestogen

e age
e body mass index
e smoking
Clinical For the comparison of women with diabetes using oral contraceptives and women The guideline development group selected
outcomes without diabetes using oral contraceptives (to document the risk of pregnancy): up to 7 outcomes for presentation in
Pregnancy rate (preferably using the Pearl Index) GRADE, plus mortality in the woman or

baby if relevant.
For the comparison of women with diabetes using oral contraceptives and women with _ _ o
diabetes not using oral contraceptives (to document the risk of adverse effects): For this question, mortality in the woman

e Worsening of retinopathy and/or nephropathy (as indicators of severity of diabetic was prlorltlse(_j das an important adverse
microvascular disease) SUEUEE HoIrEeE

e Change in HbAy; (as an indicator of glycaemic control) e i ib|
e ong-acting reversible
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Questions 1 and 2

Health economic
outcomes

Other criteria for
inclusion/
exclusion of
studies

Search strategies
Review strategies

Equality

e Incidence of dyslipidaemia (also an indicator of glycaemic control)

¢ Venous thromboembolic disease

¢ Arterial thromboembolic disease (as an indicator of macrovascular disease)
e Hypertension

e Mortality

These questions were not prioritised for health economic analysis

e Exclude results relating to use of a 50 microgram dose of ethinyloestradiol (see note
above)

e Exclude parenteral (including ‘depot’) administration of progestogen
(medroxyprogesterone, norethisterone and etonogestrel)

e Exclude intra-uterine devices for administration of progestogen (levonorgestrel)

See separate document

e Evidence will be assessed for quality according to the process described in the
NICE guidelines manual (November 2012)

e A list of excluded studies will be provided following weeding
e Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)

© 2015 National Collaborating Centre for Women’s and Children’s Health

36

contraception guideline (clinical guideline
30) includes evidence for pregnancy rate
based on the Pearl Index.

The guideline development group noted that
neuropathy would be difficult to evaluate in
studies with short-term follow-up, and so it
was not prioritised as an outcome.

The guideline development group also noted
that hypoglycaemia is unlikely to occur as a
result of using oral hormonal contraceptives
because the homeones would tend to
exacerbate hyperglycaemia, and so it was
not prioritised as an outcome.

NCC-WCH to outline for the guideline
development group what is identified in the
search results to inform completion of the
review.

NCC-WCH to note that subgroup analysis
for the age group 14-24 years would be
useful if the evidence identified for inclusion
allows this.
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D.2 Ketone monitoring in the preconception and antenatal periods

Questions 3 and 11

Existing
recommend-
ations in 2008
guideline

Review questions
for update

Objectives

Language

Women with type 1 diabetes who are planning to become pregnant should be
offered ketone testing strips and advised to test for ketonuria or ketonaemia if they
become hyperglycaemic or unwell.

Women with type 1 diabetes who are pregnant should be offered ketone testing
strips and advised to test for ketonuria or ketonaemia if they become
hyperglycaemic or unwell.

What is the effectiveness of blood ketone monitoring compared with urine ketone
monitoring for women with type 1 or type 2 diabetes who are planning pregnancy?

What is the effectiveness of blood ketone monitoring compared with urine ketone
monitoring for women with type 1, type 2 or gestational diabetes during pregnancy?

To determine the effectiveness of ketone monitoring in:
e women with pre-existing diabetes who are planning pregnancy
e women with pre-existing diabetes or gestational diabetes during pregnancy

The aim of ketone monitoring is early detection of impending or actual diabetic
ketoacidosis, which is associated with poor maternal and fetal or neonatal outcomes.

Both reviews should consider:
¢ frequency of monitoring

e maternal and fetal or neonatal outcomes associated with specific ketone targets or
concentrations

Urine ketone monitoring is the historical comparator, and is recommended in the
2008 guideline as an alternative to blood ketone monitoring

English
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There are two separate review questions but
the difference between them relates only to
the timing at which monitoring is performed,
and they will probably be addressed via a
single search for evidence.

These questions are solely about self-
monitoring of ketones (not monitoring of
ketones by healthcare professionals during
clinic visits).
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Questions 3 and 11
Study design

Status

Population

Intervention or
index test

Comparator or
reference
standard

Outcomes

Systematic reviews
Randomised controlled trials (RCTS)
Comparative observational studies (cohort and case-control studies)

Articles indexed after the searches for the 2008 guideline were completed

Women with type 1 or type 2 diabetes who are planning pregnancy
Pregnant women with type 1 diabetes, type 2 diabetes or gestational diabetes

Blood ketone monitoring

Urine ketone monitoring

Maternal

e Preterm birth (birth before 37+° weeks’ gestation; take dichotomous or continuous
data)

¢ Non-routine hospital contact or assessment for ketosis (ketonaemia or ketonuria,
however defined), including phone contact

e Hospital admission for diabetic ketoacidosis
e Maternal satisfaction

Fetal/Neonatal
e Mortality - perinatal and neonatal death
e Neonatal intensive care unit length of stay greater than 24 hours
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Although RCTs are unlikely, there may be
observational studies comparing outcomes of
different monitoring strategies (although there
may be very little evidence at all).

This is an update of a review conducted for the
2008 guideline, although no evidence was
identified for inclusion in the 2008 guideline
(see the questions ‘How should blood glucose
and ketones be monitored in the
preconception period?’ and ‘How should blood
glucose and ketones be monitored during
pregnancy?’ in the 2008 guideline).

The populations differ according to the timing
of monitoring (before or during pregnancy) in
the two questions.

Ketoacidosis, ketosis and pregnancy may be
useful as search terms.

The guideline development group selected up
to 7 outcomes for presentation in GRADE,
plus mortality in the woman or baby if relevant.

For these questions, maternal mortality in
association with diabetic ketoacidosis was
recognised as a possibility but maternal
mortality is unlikely to occur often, and so it
was not prioritised. Even if these questions
were prioritised for health economic analysis,
the risk of perinatal or neonatal death with
diabetic ketoacidosis would be more likely to
influence the cost effectiveness of monitoring
than would the risk of maternal mortality, and
so the omission of maternal mortality is
unlikely to present problems during any health
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Questions 3 and 11

Health economic  These questions were not selected as priorities for health economic analysis
outcomes

Other criteria for None
inclusion/

exclusion of

studies

Search strategies See separate document

Review strategies Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)
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economic analysis

Also, shoulder dystocia was recognised as
being an important outcome, but because it
might be defined differently in different studies
it was not prioritised as an outcome. If
shoulder dystocia is needed for health
economic analysis it may be necessary to
extrapolate from large-for-gestational-age (for
example, using data from CEMACH).

Non-routine hospital contact or assessment for
ketosis is specified as an outcome because
pregnant women with diabetes will be tested
routinely for ketones.

It is likely that a single search will be
conducted to cover both review questions.
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D.3 Blood glucose target values in the preconception and antenatal periods

Questions 4 and 12

Existing
recommendations in
2008 guideline

Review questions for
update

Women with diabetes who are planning to become pregnant should be

advised:

o that the risks associated with pregnancies complicated by diabetes
increase with the duration of diabetes

¢ to use contraception until good glycaemic control (assessed by HbA1¢)t
has been established

¢ that glycaemic targets, glucose monitoring, medications for diabetes
(including insulin regimens for insulin-treated diabetes) and medications for
complications of diabetes will need to be reviewed before and during
pregnancy

¢ that additional time and effort is required to manage diabetes during
pregnancy and that there will be frequent contact with healthcare
professionals. Women should be given information about the local
arrangements for support, including emergency contact numbers.

Individualised targets for self-monitoring of blood glucose should be agreed
with women with diabetes in pregnancy, taking into account the risk of
hypoglycaemia.

Recommendations for target ranges for blood glucose during pregnancy

If it is safely achievable, women with diabetes should aim to keep fasting
blood glucose between 3.5 and 5.9 mmol/litre and 1 hour postprandial blood
glucose below 7.8 mmol/litre during pregnancy.

1 Diabetes Control and Complications Trial (DCCT)-aligned haemoglobin
Alc (HbAlc) test.

What are the target ranges for blood glucose in women with type 1 or type 2
diabetes who are planning pregnancy?

What are the target ranges for blood glucose in women with type 1, type 2 or
gestational diabetes during pregnancy?
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HbA1c is haemoglobin Alc

Note that there are six inter-related review
questions about the effectiveness of
monitoring HbAl1c and blood glucose during
pregnancy, and target values or ranges for
HbA1c and blood glucose before and during
pregnancy (questions 3, 4, 10, 11, 12 and 13).
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Questions 4 and 12

Objectives

Language
Study design

To define clinically important and achievable blood glucose target ranges in:
women with type 1 or type 2 diabetes who are planning pregnancy
pregnant women with type 1, type 2 or gestational diabetes

To consider whether target ranges in the preconception period and/or during
pregnancy should be aligned with target ranges that apply outside pregnancy
(as defined in the NICE guidelines for type 1 diabetes in adults, type 2
diabetes in adults, and type 1 and type 2 diabetes in children and young

people)

The review relating to the target range for blood glucose in women planning
pregnancy should include consideration of pregnancy outcomes (especially
congenital abnormality rates) associated with particular blood glucose values
in and around the preconception period

Both reviews should consider:

o the trade-off between the increased risk of hypoglycaemia with tighter
glycaemic control and the benefits of improved pregnancy outcomes

e setting individualised targets

o setting different targets for type 1, type 2 and gestational diabetes to reflect
different risks associated with the different types of diabetes

English

e Systematic reviews

e Randomised controlled trials (RCTS)

e Comparative observational studies (cohort and case-control studies)
e Non-comparative studies

© 2015 National Collaborating Centre for Women’s and Children’s Health

41

The six questions will probably be addressed
via a single search for evidence.

The two questions addressed in this protocol
differ only in the timing at which targets apply
(before or during pregnancy).

Liaison with the guideline development group
s and/or technical teams for the NICE
guidelines on type 1 diabetes in adults, type 2
diabetes in adults, and type 1 and type 2
diabetes in children and young people will be
important for aligning prepregnancy target
values and ranges for HbAlc and blood
glucose, or justifying the need for different
targets in the different guidelines.

Although RCTs evaluating different degrees of
control are unlikely, there may be
observational studies relating different
degrees of control to clinical outcomes,
preferably through predictive accuracy
measures. Other relevant comparative study
designs would be those which report
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Questions 4 and 12

associations between blood glucose values
and pregnancy outcomes, such as the
Hyperglycemia and Pregnancy Outcome
(HAPO) study.

Non-comparative studies will be considered
for inclusion only if no comparative studies are
identified for inclusion.

Status Articles indexed after the searches for the 2008 guideline were completed This is an update of two reviews conducted
for the 2008 guideline. Studies included in the
2008 guideline will need to be considered
against the current protocol and data will be
extracted for presentation in evidence profiles
where relevant (see the questions ‘What are
the target ranges for blood glucose in the
preconception period?’ and ‘What are the
target ranges for blood glucose during
pregnancy?’ in the 2008 guideline).

Population Women with type 1 or type 2 diabetes who are planning pregnancy The populations differ according to the timing
Pregnant women with type 1 diabetes, type 2 diabetes or gestational at which targets apply (before or during
diabetes pregnancy) in the two questions.

Intervention or index Specified target ranges for blood glucose or blood glucose values achieved It may be difficult to disentangle effects (or

test (recorded) in women planning pregnancy associations) with blood glucose targets for
Specified target values for blood glucose or blood glucose values achieved the preconception period and during
(recorded) in women with type 1 diabetes, type 2 diabetes or gestational pregnancy. In RCTs look for intention-to-treat
diabetes during pregnancy analysis based on targets set (rather than

post hoc analysis based on values achieved)

and downgrade retrospective analyses based
on what was achieved in groups randomised

to treatment.

Include highest quality evidence available for
each type of diabetes when considered
separately, and extend to lower levels for any
types of diabetes for which the highest-quality
evidence is not available. NCC-WCH to refine
approach to inclusion/exclusion in
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Questions 4 and 12

Comparator or reference
standard

Clinical outcomes

Comparisons to be made between outcomes according to target ranges for
blood glucose and/or blood glucose values achieved (recorded)

For the question relating to targets when planning pregnancy

Maternal outcomes:

e HbAlc values in the first trimester

¢ Hypoglycaemic episodes before pregnancy or in the first trimester
e Spontaneous miscarriage

o Acceptability of targets (covers concordance and implications of
hypoglycaemia)

Neonatal outcomes:
e Any congenital abnormality, regardless of gestational age
*Mortality

For the question relating to targets during pregnancy

Maternal outcomes:

o **Mode of birth (spontaneous vaginal, operative vaginal, caesarean section
(elective or emergency))

e Pre-eclampsia
e HbAlc values at any time during pregnancy
e Hypoglycaemic episodes at any time during pregnancy

Neonatal outcomes:

o Large for gestational age (however defined in the study, for example, using
a customised measure based on gestational age and population norms;
dichotomous data preferred)

¢ Neonatal intensive care unit length of stay greater than 24 hours
e Shoulder dystocia (as a specific example of birth trauma)
o *Mortality
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consultation with guideline development group
when the results of search are available.

The guideline development group selected up
to 7 outcomes plus mortality (where relevant)
for each review question

Evidence tables should document:

the types of congenital abnormality and how
many resulted in planned termination of
pregnancy in the question relating to targets
when planning pregnancy

the indication for mode of birth (if reported) in
the question relating to targets during
pregnancy

any treatment administered in response to
monitoring in the question relating to targets
during pregnancy

the definition of maternal hypoglycaemic
episodes

The guideline development group noted that:
presence of pre-eclampsia was of interest for
the question on targets during pregnancy, and
the studies should provide data on this

there would be some overlap between
neonatal intensive care unit length of stay
greater than 24 hours and presence of
neonatal hypoglycaemia

neonatal hypoglycaemia was less important
than the other outcomes selected for the
guestion relating to targets during pregnancy,
although it may be important in defining future
research priorities

presence of congenital abnormality was not a
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Questions 4 and 12

Health economic
outcomes

Other criteria for
inclusion/ exclusion of
studies

Search strategies

Review strategies

Equality

*The definition of mortality includes perinatal mortality (stillbirth and neonatal
death up to 7 days after birth) and neonatal mortality (neonatal death up to
28 days after birth)

**|f neither of these outcomes is available, onset of labour (spontaneous,
induced, or no labour) should be considered and the GDG advised about
available evidence

These questions were not prioritised for health economic analysis

None

See separate document

o Evidence will be assessed for quality according to the process described in
the NICE guidelines manual (November 2012)

o A list of excluded studies will be provided following weeding

e Evidence tables and an evidence profile will be used to summarise the
evidence

Equalities issues with be assessed according to processes described in
NICE guidelines manual (November 2012)
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priority for the question relating to targets
during pregnancy because such abnormalities
arise very early in pregnancy

This question will not be a priority for health
economic analysis even if the effectiveness of
blood glucose monitoring is prioritised

NCC-WCH technical team to consider
whether one search across the two questions
addressed in this protocol, or even across all
six questions relating to target values and
ranges and monitoring during pregnancy,
would be appropriate
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D.4 HbAlc target values in the preconception and antenatal periods

Questions 5 and 14

Existing
recommendations in
2008 guideline

Review questions for
update

Women with diabetes who are planning to become pregnant should be
advised:

o that the risks associated with pregnancies complicated by diabetes
increase with the duration of diabetes

e to use contraception until good glycaemic control (assessed by HbAlc)t
has been established

¢ that glycaemic targets, glucose monitoring, medications for diabetes
(including insulin regimens for insulin-treated diabetes) and medications for
complications of diabetes will need to be reviewed before and during
pregnancy

¢ that additional time and effort is required to manage diabetes during
pregnancy and that there will be frequent contact with healthcare
professionals. Women should be given information about the local
arrangements for support, including emergency contact numbers.

If it is safely achievable, women with diabetes who are planning to become
pregnant should aim to maintain their HbAlc below 6.1%. Women should be
reassured that any reduction in HbAlc towards the target of 6.1% is likely to
reduce the risk of congenital malformations.

Women with diabetes whose HbA1c is above 10% should be strongly
advised to avoid pregnancy.

Recommendations for target ranges for blood glucose during pregnancy

HbA1c should not be used routinely for assessing glycaemic control in the
second and third trimesters of pregnancy.

T Diabetes Control and Complications Trial (DCCT)-aligned haemoglobin Asc
(HbALc) test.

What is the target value for HbA1c in women with type 1 or type 2 diabetes
who are planning pregnancy?

What is the target value for HbA1c in women with type 1, type 2 or
gestational diabetes during pregnancy?
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HbA1c is haemoglobin Ai.. The 2008
guideline did not include targets for HbAlc
during pregnancy because the guideline
recommended that HbAlc should not be used
routinely for assessing glycaemic control in
the second and third trimesters (note that
there were no recommendations that explicitly
recommended what to do in terms of HbAlc
monitoring in the first trimester). The reasons
for reconsidering targets for HbAlc in the
update include a need to re-evaluate the
effectiveness of HbAlc monitoring during
pregnancy, which is being addressed by a
separate review question (question 10).
Setting targets for HbAlc during pregnancy
will only become relevant if the guideline
development group concludes that monitoring
HbAlc during pregnancy is effective — the
guideline development group may, however,
need to consider the evidence identified for
inclusion in this question to reach a
conclusion (for example, if no evidence is
identified for the effectiveness of pre-specified
monitoring strategies, there may still be
evidence relating pregnancy outcomes to
HbA1c values achieved or recorded during
pregnancy that would support setting targets
and, therefore, specifying a monitoring
strategy)

Note that there are six inter-related review
questions about the effectiveness of
monitoring HbAl1c and blood glucose during
pregnancy, and target values or ranges for
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Questions 5 and 14

Objectives

To define clinically important and achievable HbAlc target values in:
women with type 1 or type 2 diabetes who are planning pregnancy
pregnant women with type 1, type 2 or gestational diabetes

To consider whether target values in the preconception period and/or during
pregnancy should be aligned with target values that apply outside pregnancy
(as defined in the NICE guidelines for type 1 diabetes in adults, type 2
diabetes in adults, and type 1 and type 2 diabetes in children and young

people)

The review relating to the target value for HbAlc in women planning
pregnancy should include consideration of pregnancy outcomes (especially
congenital abnormality rates) associated with particular HbAlc values in and
around the preconception period

The review relating to the target value for HbAlc during pregnancy should
include consideration of the rate of reduction of HbAlc (towards a target
value) in women who enter pregnancy with very high values (for example,
HbA1c above 10%)

Both reviews should consider:*

o the trade-off between the increased risk of hypoglycaemia with tighter
glycaemic control and the benefits of improved pregnancy outcomes

¢ setting individualised targets

o setting different targets for type 1, type 2 and gestational diabetes to reflect
different risks associated with the different types of diabetes
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HbA1c and blood glucose before and during
pregnancy (questions 3, 4, 10, 11, 12 and 13).

The six questions will probably be addressed
via a single search for evidence.

The two questions addressed in this protocol
differ only in the timing at which targets apply
(before or during pregnancy).

Liaison with the guideline development group
s and/or technical teams for the NICE
guidelines on type 1 diabetes in adults, type 2
diabetes in adults, and type 1 and type 2
diabetes in children and young people will be
important for aligning prepregnancy target
values and ranges for HbAlc and blood
glucose, or justifying the need for different
targets in the different guidelines.

* Targets for HbA1c should take account of
physiological changes (reductions and
sometimes later increases) in HbAlc during
pregnancy, regardless of diabetes (document
in evidence tables whether or not included
studies have adapted normal ranges to take
account of pregnancy, for example, specific to
a particular trimester).
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Questions 5 and 14
Language
Study design

Status

English

e Systematic reviews

e Randomised controlled trials (RCTSs)

o Comparative observational studies (cohort and case-control studies)
¢ Non-comparative studies

Articles indexed after the searches for the 2008 guideline were completed
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Although RCTs evaluating different degrees of
control are unlikely, there may be
observational studies relating different
degrees of control to clinical outcomes,
preferably through predictive accuracy
measures. Other relevant comparative study
designs would be those which report
associations between blood glucose values
and pregnancy outcomes, such as the
Hyperglycemia and Pregnancy Outcome
(HAPO) study.

Non-comparative studies will be considered
for inclusion only if no comparative studies are
identified for inclusion.

Include highest quality evidence available for
each type of diabetes when considered
separately, and extend to lower levels for any
types of diabetes for which the highest-quality
evidence is not available. NCC-WCH to refine
approach to inclusion/exclusion in
consultation with guideline development group
when the results of search are available.

This is an update of two reviews conducted
for the 2008 guideline. Studies included in the
2008 guideline will need to be considered
against the current protocol and data will be
extracted for presentation in evidence profiles
where relevant (see the questions ‘What are
the target ranges for blood glucose in the
preconception period?’ and ‘What are the
target ranges for blood glucose during
pregnancy?’ in the 2008 guideline; these
guestions were broad enough to cover targets
for HbALlc).
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Questions 5 and 14
Population

Intervention or index
test

Comparator or reference
standard

Clinical outcomes

e Women with type 1 or type 2 diabetes who are planning pregnancy

¢ Pregnant women with type 1 diabetes, type 2 diabetes or gestational
diabetes

o Specified target values for HbAlc or HbAlc values achieved (recorded) in
women planning pregnancy

¢ Specified target values for HbAlc or HbAlc values achieved (recorded) in
women with type 1 diabetes, type 2 diabetes or gestational diabetes during
pregnancy

Comparisons to be made between outcomes according to target values for
HbA1c and/or HbAlc values achieved (recorded)

For the question relating to targets when planning pregnancy

Maternal outcomes:
o Hypoglycaemic episodes before pregnancy or in the first trimester
e Spontaneous miscarriage

o Acceptability of targets (covers concordance and implications of
hypoglycaemia)

Neonatal outcomes:
¢ Any congenital abnormality, regardless of gestational age
o *Mortality

For the question relating to targets during pregnancy

Maternal outcomes:

o **Mode of birth (spontaneous vaginal, operative vaginal, caesarean section
(elective or emergency))

e Pre-eclampsia
o Hypoglycaemic episodes at any time during pregnancy

Neonatal outcomes:

o | arge for gestational age (however defined in the study, for example, using
a customised measure based on gestational age and population norms;
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The populations differ according to the timing
at which targets apply (before or during
pregnancy) in the two questions.

It may be difficult to disentangle effects (or
associations) with HbAlc targets for the
preconception period and during pregnancy.

The guideline development group selected up
to 7 outcomes plus mortality (where relevant)
for each review question

Evidence tables should document:

the types of congenital abnormality and how
many resulted in planned termination of
pregnancy in the question relating to targets
when planning pregnancy

the indication for mode of birth (if reported) in
the question relating to targets during
pregnancy

any treatment administered in response to
monitoring in the question relating to targets
during pregnancy

the definition of maternal hypoglycaemic
episodes.

The guideline development group noted that:

presence of pre-eclampsia was of interest for
the question on targets during pregnancy, and
there should be data on this

there would be some overlap between
neonatal intensive care unit length of stay
greater than 24 hours and presence of
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Questions 5 and 14

Health economic
outcomes

Other criteria for
inclusion/ exclusion of
studies

Search strategies

Review strategies

Equality

dichotomous data preferred)

Neonatal intensive care unit length of stay greater than 24 hours
Shoulder dystocia (as a specific example of birth trauma)
Neonatal hypoglycaemia (however defined)

*Mortality

*The definition of mortality includes perinatal mortality (stillbirth and neonatal
death up to 7 days after birth) and neonatal mortality (neonatal death up to
28 days after birth)

**|f neither of these outcomes is available, onset of labour (spontaneous,
induced, or no labour) should be considered and the guideline development
group advised about available evidence

These questions were not prioritised for health economic analysis

None

See separate document

Evidence will be assessed for quality according to the process described in
the NICE guidelines manual (November 2012)

A list of excluded studies will be provided following weeding

Evidence tables and an evidence profile will be used to summarise the
evidence

Equalities issues with be assessed according to processes described in
NICE guidelines manual (November 2012)

© 2015 National Collaborating Centre for Women’s and Children’s Health

49

neonatal hypoglycaemia

neonatal hypoglycaemia was more important
for the question relating to targets during
pregnancy than the presence of neonatal
hyperinsulinaemia or hyper C-peptide-aemia,
although the latter may be important in
defining future research priorities

presence of congenital abnormality was not a
priority for the question relating to targets
during pregnancy because such abnormalities
arise very early in pregnancy.

NCC-WCH technical team to consider
whether one search across the two questions
addressed in this protocol, or even across all
six questions relating to target values and
ranges and monitoring during pregnancy,
would be appropriate.
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D.5 Screening for gestational diabetes in the first trimester
Question 6
Screening for gestational diabetes using fasting plasma glucose, random blood

glucose, glucose challenge test and urinalysis for glucose should not be undertaken.

The 2 hour 75 g oral glucose tolerance test (OGTT) should be used to test for
gestational diabetes and diagnosis made using the criteria defined by the World
Health Organization. Women who have had gestational diabetes in a previous
pregnancy should be offered early self-monitoring of blood glucose or OGTT at 16—
18 weeks, and a further OGTT at 28 weeks if the results are normal. Women with
any of the other risk factors for gestational diabetes should be offered an OGTT at
24-28 weeks.

What is the effectiveness of the following procedures in detecting glucose
intolerance in the first trimester diagnosed using a 759 OGTT:

e risk factor based screening

¢ urine test for glycosuria

e random blood glucose test

e 50 g oral glucose challenge test

¢ fasting blood glucose test

e HbAlc test

To examine if a ‘test’ or combination of ‘tests’ in the first trimester identifies women
with gestational diabetes

Whether this identification improves the outcome

Review question
for update

Objectives

Language
Study design

English
e Systematic reviews
e Randomised controlled trials (RCTSs)

e Comparative observational cohort studies (of more than one of these tests in same

population would be ideal)

e Observational cohort studies (of tests in different populations only to be considered

if no comparative data available

Status Published articles (no limitation on year of publication)

Population Pregnant women in the first trimester who do not have a pre-existing diagnosis of

diabetes
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OGTT is oral glucose tolerance test

The recommendations listed are from the
NICE 2008 routine antenatal care guideline.
This guideline update covers first and second-
trimester screening for gestational diabetes,
and the routine antenatal care guideline will
be updated in accordance with any changes
to the recommendations listed

The term glucose intolerance covers:

¢ impaired fasting glucose (IFG)

¢ impaired glucose tolerance (IGT) and
diabetes.

A ‘test’ is shorthand for ‘screening procedure’
as defined above.

First trimester is defined as up to and
including 13 weeks + 6 days

Ideally the whole population should have a
759 OGTT to determine the predictive
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Question 6

Intervention or
index test

Comparator or
reference
standard

Clinical
outcomes

¢ Risk factor based screening (which could be either risk factor screening alone to
predict gestational diabetes, or risk factor plus a subsequent biochemical test to
predict gestational diabetes)

¢ Urine test for glycosuria
Random blood glucose test

50 g oral glucose challenge test
Fasting blood glucose test
HbA1c test

759 OGTT

Incidence of gestational diabetes

e Comparative incidence of diagnosis of gestational diabetes in the first and second
trimesters

Diagnostic test accuracy
o Sensitivity, specificity and likelihood ratios for diagnosis of gestational diabetes

Maternal outcomes

e Mode of birth: spontaneous vaginal , operative vaginal, caesarean section
(elective/emergency)
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accuracy of the individual screening tests for
an abnormal OGTT but that is unlikely to be
done.

The risk factors detailed in the 2008 diabetes
in pregnancy guideline are :

e body mass index (BMI) above 30 kg/m2
previous macrosomic baby weighing 4.5 kg
or above

e previous gestational diabetes)

o family history of diabetes (first-degree
relative with diabetes)

o family origin with a high prevalence of
diabetes: South Asian (specifically women
whose country of family origin is India,
Pakistan or Bangladesh), black Caribbean,
Middle Eastern (specifically women whose
country of family origin is Saudi Arabia,
United Arab Emirates, Iraq, Jordan, Syria,
Oman, Qatar, Kuwait, Lebanon or Egypt).

Interpreted using the World Health
Organization (WHO) 1999 or International
Association of Diabetes and Pregnancy Study
Groups (IADPSG) diagnostic criteria, or
diagnostic criteria with thresholds equivalent
to WHO 1999.
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Question 6

Health economic
outcomes

Other criteria for
inclusion/
exclusion of
studies

Search strategies

e Treatment such as diet, oral hypoglycaemic agents and/or insulin
o Acceptability/take-up of testing regimen

Neonatal outcomes

¢ Large for gestational age (however defined in the study, for example, using a
customised measure based on gestational age and population norms;
dichotomous data preferred)

o All mortality - includes perinatal mortality (stillbirth and neonatal death up to 7 days
after birth) and neonatal mortality (neonatal death up to 28 days after birth )

¢ Neonatal intensive care unit length of stay (greater than 24 hours)

e Shoulder dystocia (no permanent damage, neurological injury (brachial plexus and
cerebral palsy)

Prevalence of gestational diabetes in the first trimester

Diagnostic test accuracy
e Sensitivity, specificity

Neonatal outcomes

o Stillbirth, shoulder dystocia, perinatal death, birth trauma (‘serious perinatal
complications’)

Maternal outcomes

¢ From the clinical outcomes above, although these predominantly affect
‘downstream costs’ rather than health-related quality of life

Health-related quality of life

e EQ5D, SF36

Exclusions

Studies comparing incidence of gestational diabetes by applying different diagnostic
criteria without presenting relevant diagnostic data or outcomes data

Studies where the screening test (e.g. glucose challenge test) is examined for
prediction of maternal/neonatal outcomes

See separate document
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A single search will be conducted for the
questions relating to first- and second-
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Question 6

Review strategies Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)
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trimester screening.

Note that the QUADAS methodology checklist
for diagnostic test accuracy studies (NICE
guidelines manual January 2009) has been
used for this question for consistency with the
guestion relating to diagnosis of gestational
diabetes. All other aspects of the review are
consistent with the 2012 edition of the
manual.
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D.6 Screening for gestational diabetes in the second trimester

Question 7

Existing
recommendation(
s) in 2008
guideline

Review question
for update

Objectives

Language

Screening for gestational diabetes using fasting plasma glucose, random blood glucose,
glucose challenge test and urinalysis for glucose should not be undertaken.

The 2 hour 75 g oral glucose tolerance test (OGTT) should be used to test for gestational
diabetes and diagnosis made using the criteria defined by the World Health Organization.
Women who have had gestational diabetes in a previous pregnancy should be offered
early self-monitoring of blood glucose or OGTT at 16-18 weeks, and a further OGTT at 28
weeks if the results are normal. Women with any of the other risk factors for gestational
diabetes should be offered an OGTT at 24-28 weeks.

What is the effectiveness of the following procedures in detecting glucose intolerance in
the second trimester diagnosed using a 75g OGTT:

risk factor based screening
urine test for glycosuria

random blood glucose test

50 g oral glucose challenge test
o fasting blood glucose test

e HbAlc test

To examine if a ‘test’ or combination of ‘tests’ in the second trimester identifies women
with gestational diabetes

Whether this identification improves the outcome

English
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OGTT is oral glucose tolerance test

The recommendations listed are from
the NICE 2008 routine antenatal care
guideline. This guideline update covers
first and second-trimester screening for
gestational diabetes, and the routine
antenatal care guideline will be updated
in accordance with any changes to the
recommendations listed

Screening in the first trimester was not
recommended in the 2008 antenatal
care guideline, but the
recommendations listed may change
depending on outcome of this review
The term glucose intolerance covers:

¢ impaired fasting glucose (IFG)

e impaired glucose tolerance (IGT) and
o diabetes.

A ‘test’ is shorthand for ‘screening
procedure’ as defined above.

Second trimester is the period between
14 weeks + 0 days and 28 weeks + 6
days.
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Question 7
Study design

Status
Population

Intervention or
index test

Comparator or
reference
standard

Systematic reviews

Randomised controlled trials (RCTS)
Comparative observational cohort studies (of more than one of these tests in same
population would be ideal)

Observational cohort studies (of tests in different populations if comparative studies
unavailable — only to be considered if no comparative data)

Published articles (no limitation on year of publication)

Pregnant women in the second trimester who do not have a pre-existing diagnosis of
diabetes

¢ Risk factor based screening (which could be either risk factor screening alone to predict
gestational diabetes, or risk factor plus a subsequent biochemical test to predict
gestational diabetes)

¢ Urine test for glycosuria
Random blood glucose test

50 g oral glucose challenge test
Fasting blood glucose test
HbA1c test

759 OGTT
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Ideally the whole population should
have a 75g OGTT to determine the
predictive accuracy of the individual
screening tests for an abnormal OGTT.

The risk factors detailed in the 2008
diabetes in pregnancy guideline are :
body mass index (BMI) above 30 kg/m2
previous macrosomic baby weighing 4.5
kg or above

previous gestational diabetes)

family history of diabetes (first-degree
relative with diabetes)

family origin with a high prevalence of
diabetes: South Asian (specifically
women whose country of family origin is
India, Pakistan or Bangladesh), black
Caribbean, Middle Eastern (specifically
women whose country of family origin is
Saudi Arabia, United Arab Emirates,
Irag, Jordan, Syria, Oman, Qatar,
Kuwait, Lebanon or Egypt).

Interpreted using the World Health
Organization (WHO) 1999 or
International Association of Diabetes
and Pregnancy Study Groups (IADPSG)
diagnostic criteria, or diagnostic criteria
with thresholds equivalent to WHO
1999.
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Question 7

Clinical
outcomes

Health economic
outcomes

Incidence of gestational diabetes

e Comparative incidence of diagnosis of gestational diabetes in the first and second
trimesters

Diagnostic test accuracy
e Sensitivity, specificity and likelihood ratios for diagnosis of gestational diabetes

Maternal outcomes

e Mode of birth: spontaneous vaginal , operative vaginal, caesarean section
(elective/emergency)

e Treatment such as diet, oral hypoglycaemic agents and/or insulin
o Acceptability/take-up of testing regimen

Neonatal outcomes

¢ Large for gestational age (however defined in the study, for example, using a
customised measure based on gestational age and population norms; dichotomous data
preferred)

¢ All mortality - includes perinatal mortality (stillbirth and neonatal death up to 7 days after
birth) and neonatal mortality (neonatal death up to 28 days after birth Neonatal intensive
care unit length of stay (greater than 24 hours)

¢ Shoulder dystocia (no permanent damage, neurological injury (brachial plexus and
cerebral palsy)

Prevalence of gestational diabetes in the second trimester

Diagnostic test accuracy
e Sensitivity, specificity

Neonatal outcomes

o Stillbirth, shoulder dystocia, perinatal death, birth trauma (‘serious perinatal
complications’)

Maternal outcomes

e From the clinical outcomes above, although these predominantly affect ‘downstream
costs’ rather than health-related quality of life
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Other criteria for
inclusion/
exclusion of
studies

Search strategies

Review strategies

Equality

Health-related quality of life

e EQ5D, SF36

Studies that overlap 28 weeks + 6 into the third trimester, or screen later than 28 weeks +
6 will be excluded

Studies that do not use IADPSG or WHO 1999 (or equivalent) diagnostic criteria will be
excluded

Studies where the screening test (eg GCT) is examined for prediction of maternal/neonatal
outcomes will be excluded

See separate document

e Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

e A list of excluded studies will be provided following weeding
e Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE guidelines
manual (November 2012)
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A single search will be conducted for the
questions relating to first- and second-
trimester screening.

Note that the QUADAS methodology
checklist for diagnostic test accuracy
studies (NICE guidelines manual
January 2009) has been used for this
question for consistency with the
question relating to diagnosis of
gestational diabetes. All other aspects
of the review are consistent with the
2012 edition of the manual.
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D.7 Diagnostic criteria for gestational diabetes

Question 8

Existing
recommendation(
s) in 2008
guideline

Review question
for update

Objectives

Language
Study design

Status

The 2 hour 75 g oral glucose tolerance test (OGTT) should be used to test for gestational
diabetes and diagnosis made using the criteria defined by the World Health Organization.*
Women who have had gestational diabetes in a previous pregnancy should be offered
early self-monitoring of blood glucose or OGTT at 16—18 weeks, and a further OGTT at 28
weeks if the results are normal. Women with any of the other risk factors for gestational
diabetes should be offered an OGTT at 24—28 weeks.

* Fasting plasma venous glucose concentration greater than or equal to 7.0 mmol/litre or 2
hour plasma venous glucose concentration greater than or equal to 7.8 mmol/litre. World
Health Organization Department of Non communicable Disease Surveillance (1999)
Definition, diagnosis and classification of diabetes mellitus and its complications. Report of
a WHO consultation. Part 1: diagnosis and classification of diabetes mellitus. Geneva:
World Health Organization.

Which criteria should be used to diagnose gestational diabetes using the 75 g OGTT:
World Health Organization (WHO) (1999) or

International Association of Diabetes and Pregnancy Study Groups (IADPSG)?

To investigate whether using IADPSG criteria rather than WHO (1999) criteria would
improve:

clinical diagnostic effectiveness and

cost effectiveness of diagnosis

for women who are diagnosed with gestational diabetes. The evaluation of cost
effectiveness should take account of any increase in the number of women who would be
diagnosed with gestational diabetes using the IADPSG criteria rather than the WHO
criteria.

English

Comparison of the two sets of criteria using:

e systematic reviews

e randomised controlled trials (RCTSs)

e cohort studies

Published articles (no limitation on year of publication)
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OGTT is oral glucose tolerance test

This is a new topic for the update to
investigate use of the new (IADPSG)
criteria against WHO 1999 as
recommended in the 2008 guideline.

During the course of the development
of the Guideline in 2014, WHO updated
their criteria for diagnosing gestational
diabetes. So these critieria were
considered alongside the IADPSG and
WHO (1999) criteria.

Although no limitation on year of
publication will be applied in the search,
the relevant evidence is expected to
have been published since the 2008
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Population

Intervention or
index test

Comparator or
reference
standard

Clinical
outcomes

Pregnant women who do not have pre-existing diabetes

A 75 g OGTT interpreted using the IADPSG diagnostic criteria (based on an odds ratio
(OR) for adverse outcomes of 1.5, 1.75 or 2.0) in the first or second trimester

A 75 g OGTT interpreted using the WHO 1999 diagnostic criteria in the first or second
trimester

Incidence of gestational diabetes
e Comparative incidence of diagnosis of diabetes with the two sets of criteria

Diagnostic test accuracy

e Sensitivity, specificity and likelihood ratios for positive and negative test results in the
diagnosis of gestational diabetes using and comparing the IADPSG and WHO 1999
criteria

Maternal and neonatal outcomes
¢ Prioritised maternal outcomes:

¢ *Mode of birth (spontaneous vaginal, operative vaginal, caesarean section (elective or
emergency))

e *Preterm birth (birth before 37 + 0 weeks’ gestation; take dichotomous or continuous
data)

¢ Need for treatment for gestational diabetes, such as diet, oral hypoglycaemic agents or
insulin

Prioritised neonatal outcomes:

e Large for gestational age (however defined in the study, for example, using a customised
measure based on gestational age and population norms; dichotomous data preferred)

e Neonatal intensive care unit length of stay greater than 24 hours
e Shoulder dystocia

e Neonatal hyperinsulinaemia or hyper C-peptide-aemia (raised neonatal blood
concentrations of insulin or C-peptide)
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guideline because the IADPSG criteria
were published after that guideline.

Health economic analysis might
incorporate interpretation at different
thresholds (ORs for adverse
outcomes).
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o **Mortality

*If neither of these outcomes is available, onset of labour (spontaneous, induced, or no
labour) should be considered and the guideline development group advised about
available evidence
**The definition of mortality includes perinatal mortality (stillbirth and neonatal death up to 7
days after birth) and neonatal mortality (neonatal death up to 28 days after birth)

Health economic  Prevalence of gestational diabetes

outcomes e Estimated prevalence of gestational diabetes using the IADPSG and WHO criteria

Diagnostic test accuracy

¢ Sensitivity and specificity for diagnosis of gestational diabetes using the IADPSG and
WHO criteria

Maternal and neonatal outcomes
¢ Mortality (defined as above; maternal mortality will not be considered)
Other criteria for Include studies that report test and outcome results from a single population of women

inclusion/ (and their babies) according to a diagnosis of gestational diabetes made by applying the
exclusion of IADPSG and WHO 1999 criteria
studies

Include studies that do not report IADPSG valuesfor 1 hour in the OGTT results, but
downgrade such evidence in the evidence profiles

Exclude studies that do not use the WHO 1999 criteria as defined above (for example,
studies that use only 2-hour plasma glucose concentrations and not fasting plasma
glucose (FPG) concentrations, or that apply different threshold values to WHO 1999

criteria)

Search strategies See separate document

Review strategies Evidence will be assessed for quality according to the process described in the NICE Note that the QUADAS methodology
guidelines manual (November 2012) checklist for diagnostic test accuracy
A list of excluded studies will be provided following weeding studies (NICE guidelines manual

January 2009) has been used for this
guestion because the majority of the
systematic reviewing was undertaken
when the 2009 edition of the manual

Evidence tables and an evidence profile will be used to summarise the evidence
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Question 8
was still in use. All other aspects of the
review are consistent with the 2012
edition of the manual.

Equality Equalities issues with be assessed according to processes described in NICE guidelines

manual (November 2012)
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D.8 Interventions for gestational diabetes

Question 9

Existing Women with gestational diabetes should be offered information covering:
recommendation( o the role of diet, body weight and exercise

;L:g;?r?g e the increased risk of having a baby who is large for gestational age, which increases the

likelihood of birth trauma, induction of labour and caesarean section
¢ the importance of maternal glycaemic control during labour and birth and early feeding of
the baby in order to reduce the risk of neonatal hypoglycaemia

¢ the possibility of transient morbidity in the baby during the neonatal period, which may
require admission to the neonatal unit

o the risk of the baby developing obesity and/or diabetes in later life.

Women with gestational diabetes should be advised to choose, where possible,
carbohydrates from low glycaemic index sources, lean proteins including oily fish and a
balance of polyunsaturated fats and monounsaturated fats.

Women with gestational diabetes whose pre-pregnancy body mass index was above 27
kg/m2 should be advised to restrict calorie intake (to 25 kcal/kg/day or less) and to take
moderate exercise (of at least 30 minutes daily).

Hypoglycaemic therapy should be considered for women with gestational diabetes if diet
and exercise fail to maintain blood glucose targets during a period of 1-2 weeks.

Hypoglycaemic therapy should be considered for women with gestational diabetes if
ultrasound investigation suggests incipient fetal macrosomia (abdominal circumference
above the 70th percentile) at diagnosis.

Hypoglycaemic therapy for women with gestational diabetes (which may include regular
insulin, rapid-acting insulin analogues [aspart and lispro] and/or hypoglycaemic agents
[metformin and glibenclamide ] should be tailored to the glycaemic profile of, and
acceptability to, the individual woman.
Review question  What is the effectiveness of the following interventions (alone or in combination) in women
for update with gestational diabetes:
non-pharmacological interventions (diet and/or exercise)
pharmacological interventions (metformin, glibenclamide and insulin)?
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Question 9
Objectives

Language
Study design

Status
Population

Intervention or
index test

To examine the effectiveness of:

¢ Diet strategies

e Exercise regimens

o Different pharmacological interventions (metformin, glibenclamide and insulin) as first
line pharmacological treatment in the management of gestational diabetes in the second
and third trimesters

English

Systematic reviews

Randomised controlled trials (RCTS)

Published articles

Pregnant women with gestational diabetes (however the study defines gestational
diabetes), but who are presumed to not have pre-existing diabetes

Diet strategy/advice (including strategies to increase intake of vitamins, minerals and
micronutrients), with or without insulin use
Exercise regimen with or without diet strategy/advice

3a) Metformin

3b) Glibenclamide

3c) Metformin
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It is anticipated that there will be a large
number of RCTs and studies of other
designs will, therefore, not be
considered.

Non-pharmacological comparisons

a) Diet strategy/advice vs standard care
or no diet strategy/advice

b) Insulin + Diet strategy/advice vs Diet
strategy/advice

c) Exercise regimen + Diet
strategy/advice vs Exercise regimen

d) Diet A vs Diet B

e) Exercise regimen vs standard care or
no exercise regimen

f) Exercise regimen + Diet
strategy/advice vs Diet strategy/advice
g) Intense exercise regimen vs exercise
regimen

h) Exercise regimen A vs Exercise
regime B.

Consider cultural dietary practices
including food types and dietary
observances.
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Comparator or
reference
standard

Clinical
outcomes

Standard care, Diet strategy /advice, Exercise regimen
Standard care, Exercise regimen, Diet strategy/advice
3a) Insulin
3b) Insulin
3c) Glibenclamide
Maternal outcomes

e Mode of birth: spontaneous vaginal , operative vaginal, caesarean section
(elective/emergency)

e Treatment such as diet, oral hypoglycaemic agents and/or insulin

o Acceptability/take-up of treatment (including hypoglycaemic episodes where insulin is
used, if reported)

Neonatal outcomes

¢ Large for gestational age (however defined in the study, for example, using a
customised measure based on gestational age and population norms; dichotomous data
preferred)

¢ Neonatal intensive care unit length of stay (greater than 24 hours)

e Shoulder dystocia (no permanent damage, neurological injury (brachial plexus and
cerebral palsy)

e Neonatal hyperinsulinaemia/ hyper C-peptide-aemia*

¢ All mortality - includes perinatal mortality (stillbirth and neonatal death up to 7 days after
birth) and neonatal mortality (neonatal death up to 28 days after birth

*Neonatal hypoglycaemia (which can be further subdivided by (biochemical or
symptomatic) diagnosis alone, extra complementary formula milk, oral glucose (extra
feeds), need for intravenous glucose) is to be used when there is no data on neonatal
hyperinsulinaemia/hyper C-peptide aemia available

© 2015 National Collaborating Centre for Women’s and Children’s Health

64

Pharmacological comparisons
i)Metformin vs Insulin
j)Glibenclamide vs Insulin
k)Metformin vs Glibenclamide.

Note that glibenclamide is usually
referred to as ‘glyburide’ in US studies.
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Health economic  Neonatal outcomes
outcomes e Stillbirth, shoulder dystocia, perinatal death, neonatal death, birth trauma (thus focussing
on ‘serious perinatal complications’)
Maternal outcomes
e From the clinical outcomes above, although these predominantly affect ‘downstream
costs’ rather than health-related quality of life
Health-related quality of life
e EQ5D, SF36
Other criteria for Non-randomised comparative studies will be excluded
inclusion/ No limitation on year of publication
exclusion of
studies

Search strategies See separate document

Review strategies Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)
A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE guidelines
manual (November 2012)
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D.9 Antenatal blood glucose monitoring

Question 10

Existing
recommendations in
2008 guideline

Review question for
update

Women with diabetes who are planning to become pregnant should be advised:

e that the risks associated with pregnancies complicated by diabetes increase with
the duration of diabetes

e to use contraception until good glycaemic control (assessed by HbA1c)t has
been established

¢ that glycaemic targets, glucose monitoring, medications for diabetes (including
insulin regimens for insulin-treated diabetes) and medications for complications
of diabetes will need to be reviewed before and during pregnancy

¢ that additional time and effort is required to manage diabetes during pregnancy
and that there will be frequent contact with healthcare professionals. Women
should be given information about the local arrangements for support, including
emergency contact numbers.

Women with diabetes who are planning to become pregnant should be offered a
meter for self-monitoring of blood glucose.

Women with diabetes who are planning to become pregnant and who require
intensification of hypoglycaemic therapy should be advised to increase the
frequency of self-monitoring of blood glucose to include fasting and a mixture of
pre- and postprandial levels.

Women with diabetes should be advised to test fasting blood glucose levels and
blood glucose levels 1 hour after every meal during pregnancy.

Women with insulin-treated diabetes should be advised to test blood glucose levels

before going to bed at night during pregnancy.
T Diabetes Control and Complications Trial (DCCT)-aligned haemoglobin Alc
(HbALc) test.

What is the effectiveness of blood glucose monitoring in predicting adverse
outcomes in women with type 1, type 2 or gestational diabetes during pregnancy?
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HbA1c is haemoglobin Alc

The recommendations in the 2008
guideline relating to monitoring blood
glucose in women who are planning
pregnancy are not being updated, but
are included here for context

Note that there are six inter-related
review questions about the
effectiveness of monitoring HbAlc and
blood glucose during pregnancy, and
target values or ranges for HbAl1c and
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Question 10

Objectives

Language
Study design

Status

To evaluate the effectiveness of monitoring blood glucose in pregnant women with
type 1, type 2 or gestational diabetes

This review question relates specifically to intermittent capillary blood glucose self-
monitoring (continuous glucose monitoring during pregnancy is addressed in a
separate question). The review should specifically focus on the frequency of
monitoring blood glucose and timing relative to meals (for example, to include
testing blood glucose before meals and adjusting insulin accordingly), since this is
likely to reflect practice outside pregnancy

The effectiveness of monitoring blood glucose in women with type 1 or type 2
diabetes who are planning preghancy has already been established and the
corresponding section of the 2008 guideline is not being updated

English

Systematic reviews

Randomised controlled trials (RCTs)

Comparative observational studies (cohort and case-control studies)

Articles indexed after the searches for the 2008 guideline were completed
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blood glucose before and during
pregnancy (questions 3, 4, 10, 11, 12
and 13).

The six questions will probably be
addressed via a single search for
evidence.

Liaison with the GDGs and/or technical
teams for the NICE guidelines on type 1
diabetes in adults, type 2 diabetes in
adults, and type 1 and type 2 diabetes
in children and young people will be
important for aligning monitoring
strategies for HbAlc and blood glucose,
or justifying the need for different
strategies in the different guidelines.
However, alignment of
recommendations during pregnancy
with other guidelines for non-pregnant
individuals is unlikely to be as important
as in the preconception period.

RCTs evaluating monitoring strategies
may be limited in number (a few RCTs
comparing different monitoring
strategies were included in the 2008
guideline, but no RCTs compared
monitoring with no monitoring). There
may, however, be more evidence from
observational studies relating different
strategies to clinical outcomes.

This is an update of a review conducted
for the 2008 guideline. Studies included
in the 2008 guideline will need to be
considered against the current protocol
and data will be extracted for
presentation in evidence profiles where
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Question 10

Population

Intervention or index
test

Comparator or reference
standard

Clinical outcomes

Pregnant women with type 1 diabetes, type 2 diabetes or gestational diabetes
Specified monitoring strategies for blood glucose

Comparisons to be made between outcomes according to monitoring strategies
used

Maternal outcomes:

¢ *Mode of birth (spontaneous vaginal, operative vaginal, caesarean section
(elective or emergency))

e HbAlc % (as a measure of glycaemic control during pregnancy)

o Hypoglycaemic episodes during pregnancy (another measure of glycaemic
control during pregnancy)

Neonatal outcomes:

o Large for gestational age (however defined in the study, for example, using a
customised measure based on gestational age and population norms;
dichotomous data preferred)

o Neonatal intensive care unit length of stay greater than 24 hours
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relevant (see the question ‘How should
blood glucose and ketones be
monitored during pregnancy?’ in the
2008 guideline).

The way in which blood glucose was
monitored, including the frequency and
timing of monitoring, should be
documented for each included study.

Studies that report outcomes associated
with different levels of blood glucose but
without documenting a particular
monitoring strategy are not eligible for
inclusion in this question — they should
instead be considered for the
corresponding questions on blood
glucose target ranges.

The ideal study would be one which
allowed a direct comparison between
two or more monitoring strategies
(including before-and-after comparisons
in the same cohort of women).

The GDG selected up to 7 outcomes
plus mortality (where relevant); maternal
mortality was not considered to be a
priority for blood glucose monitoring
during pregnancy

Evidence tables should document:

the indication for mode of birth (if
reported)

any treatment administered in response
to monitoring

the definition of maternal and/or
neonatal hypoglycaemic episodes
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Question 10
e Shoulder dystocia (as a specific example of birth trauma)
¢ Neonatal hypoglycaemia (however defined)
o **Mortality

*If neither of these outcomes is available, onset of labour (spontaneous, induced,
or no labour) should be considered and the GDG advised about available evidence
**The definition of mortality includes perinatal mortality (stillbirth and neonatal
death up to 7 days after birth) and neonatal mortality (neonatal death up to 28 days
after birth)

Health economic This question was not prioritised for health economic analysis
outcomes
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(results for neonatal hypoglycaemia
may be difficult to compare between
studies because of different definitions).

The GDG noted that:

presence of pre-eclampsia was of
interest for this question, but was less of
a priority than the other outcomes
selected

maternal hypoglycaemia was an
important outcome that would not be
covered by HbAlc

there would be some overlap between
neonatal intensive care unit length of
stay greater than 24 hours and
presence of neonatal hypoglycaemia

respiratory distress would be covered by
admission to neonatal intensive care

neonatal hypoglycaemia was more
important than the presence of neonatal
hyperinsulinaemia or hyper C-peptide-
aemia, although the latter may be
important in defining future research
priorities

presence of a congenital abnormality is
not relevant during pregnancy.

Availability of testing strips for blood
glucose monitoring might be a cost
issue and reviewing health economic
priorities if time allows (and if relevant
evidence is identified) and considering
differences between planning
pregnancy, during pregnancy and
women with pre-existing diabetes who
are not planning pregnancy (for
example, type 2 diabetes in adults
guideline update) might be undertaken.
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Other criteria for None

inclusion/ exclusion of

studies

Search strategies See separate document NCC-WCH technical team to consider
whether one search across all six
guestions relating to target values and
ranges and monitoring during
pregnancy would be appropriate.

Review strategies Evidence will be assessed for quality according to the process described in the

NICE guidelines manual (November 2012)
A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)
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D.10 Antenatal HbAlc monitoring

Question 13

Existing
recommendations in
2008 guideline

Review question for
update

Women with diabetes who are planning to become pregnant should be advised:

e that the risks associated with pregnancies complicated by diabetes increase with
the duration of diabetes

e to use contraception until good glycaemic control (assessed by HbA1c)t has
been established

¢ that glycaemic targets, glucose monitoring, medications for diabetes (including
insulin regimens for insulin-treated diabetes) and medications for complications
of diabetes will need to be reviewed before and during pregnancy

¢ that additional time and effort is required to manage diabetes during pregnancy
and that there will be frequent contact with healthcare professionals. Women
should be given information about the local arrangements for support, including
emergency contact numbers.

Women with diabetes who are planning to become pregnant should be offered
monthly measurement of HbAlc.

HbA1c should not be used routinely for assessing glycaemic control in the second
and third trimesters of pregnancy.

1 Diabetes Control and Complications Trial (DCCT)-aligned haemoglobin Alc
(HbALc) test.

What is the effectiveness of HbAlc monitoring in predicting adverse outcomes in
women with type 1, type 2 or gestational diabetes during pregnancy?
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HbA1c is haemoglobin Alc

The 2008 guideline is not explicit about
whether or not to monitor HbAlc in the
first trimester, although this is implicitly
acceptable. The GDG may want to
address this as part of the update

The recommendation in the 2008
guideline relating to monitoring HbAlc
in women who are planning pregnancy
is not being updated, but is included
here for context. Note that ‘routinely’
does not rule out monitoring if clinically
indicated

Note that there are six inter-related
review questions about the
effectiveness of monitoring HbAlc and
blood glucose during pregnancy, and
target values or ranges for HbAlc and
blood glucose before and during
pregnancy (questions 3, 4, 10, 11, 12
and 13).

The six questions will probably be
addressed via a single search for
evidence.
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Question 13
Objectives

Language
Study design

Status

To evaluate the effectiveness of monitoring HbAlc in pregnant women with type 1,
type 2 or gestational diabetes, specifically in the context of whether the 2008
guideline recommendation not to monitor HbAlc routinely in the second and third
trimesters of pregnancy should be changed

The review should include consideration of:
the frequency of monitoring HbAlc
whether monitoring HbAlc is more effective that monitoring blood glucose alone

whether different monitoring strategies are appropriate in women with type 1, type
2 and gestational diabetes

The effectiveness of monitoring HbAlc in women with type 1 or type 2 diabetes
who are planning pregnancy has already been established and the corresponding
section of the 2008 guideline is not being updated

English

Systematic reviews

Randomised controlled trials (RCTs)

Comparative observational studies (cohort and case-control studies)

Articles indexed after the searches for the 2008 guideline were completed
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Liaison with the GDGs and/or technical
teams for the NICE guidelines on type 1
diabetes in adults, type 2 diabetes in
adults, and type 1 and type 2 diabetes
in children and young people will be
important for aligning monitoring
strategies for HbAlc and blood glucose,
or justifying the need for different
strategies in the different guidelines.
However, alignment of
recommendations during pregnancy
with other guidelines for non-pregnant
individuals is unlikely to be as important
as in the preconception period.

Include evidence based on HbAlc
monitoring in any trimester.

RCTs evaluating monitoring strategies
may be limited in number (a few RCTs
comparing different monitoring
strategies were included in the 2008
guideline, but no RCTs compared
monitoring with no monitoring). There
may, however, be more evidence from
observational studies relating different
strategies to clinical outcomes.

This is an update of a review conducted
for the 2008 guideline. Studies included
in the 2008 guideline will need to be
considered against the current protocol
and data will be extracted for
presentation in evidence profiles where
relevant (see the question ‘How should
blood glucose and ketones be
monitored during pregnancy?’ in the
2008 guideline; this question was broad
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Question 13

Population

Intervention or index
test

Comparator or reference
standard

Clinical outcomes

Pregnant women with type 1 diabetes, type 2 diabetes or gestational diabetes

Specified monitoring strategies for HbAlc (with or without monitoring of blood
glucose)

Comparisons to be made between outcomes according to monitoring strategies
used

Comparison with monitoring based on blood glucose alone

Maternal outcomes:

e *Mode of birth (spontaneous vaginal, operative vaginal, caesarean section
(elective or emergency))

e Pre-eclampsia (HbA1lc may predict this)
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enough to cover monitoring HbA1c).

The way in which HbA1c (and blood
glucose if relevant) was monitored,
including the frequency of monitoring,
should be documented for each
included study, as should the
gestational age or trimester at which
HbAlc monitoring was performed.

Studies that report outcomes associated
with different levels of HbAlc but
without documenting a particular
monitoring strategy are not eligible for
inclusion in this question — they should
instead be considered for the
corresponding questions on HbAlc
target values.

The ideal study would be one which
allowed a direct comparison between
two or more monitoring strategies
(including before-and-after comparisons
in the same cohort of women).

The GDG noted that there may be
evidence relating to comparison
between HbAlc monitoring and
monitoring based on blood glucose
alone for women with gestational
diabetes.

The GDG selected up to 7 outcomes
plus mortality (where relevant); maternal
mortality was not considered to be a
priority for HbAlc monitoring during
pregnancy.
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Question 13
Neonatal outcomes:

¢ Large for gestational age (however defined in the study, for example, using a
customised measure based on gestational age and population norms;
dichotomous data preferred)

e Neonatal intensive care unit length of stay greater than 24 hours
e Shoulder dystocia (as a specific example of birth trauma)

¢ Neonatal hypoglycaemia (however defined)

¢ Any congenital abnormality, regardless of gestational age

o **Mortality

*If neither of these outcomes is available, onset of labour (spontaneous, induced,
or no labour) should be considered and the GDG advised about available evidence
**The definition of mortality includes perinatal mortality (stillbirth and neonatal
death up to 7 days after birth) and neonatal mortality (neonatal death up to 28 days
after birth)
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Evidence tables should document:

the indication for mode of birth (if
reported)

any treatment administered in response
to monitoring

the definition of neonatal hypoglycaemic
episodes (results for neonatal
hypoglycaemia may be difficult to
compare between studies because of
different definitions)

the types of congenital abnormality and
how many resulted in planned
termination of pregnancy.

The GDG noted that:

preterm birth was not selected as a
priority for this question because the
presence of a congenital abnormality
was considered a greater priority
there would be some overlap between
neonatal intensive care unit length of
stay greater than 24 hours and
presence of neonatal hypoglycaemia

neonatal hypoglycaemia was more
important than the presence of neonatal
hyperinsulinaemia or hyper C-peptide-
aemia, although the latter may be
important in defining future research
priorities

presence of a congenital abnormality is
relevant during pregnancy because
although such abnormalities arise very
early in pregnancy, HbAlc represents a
retrospective average measure of
glycaemic control and this (especially
first-trimester HbA1c) could be useful
(for example, for counselling, fetal
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Question 13

Health economic
outcomes

Other criteria for
inclusion/ exclusion of
studies

Search strategies

Review strategies

Equality

This question was not prioritised for health economic analysis

None

See separate document

Evidence will be assessed for quality according to the process described in the
NICE guidelines manual (November 2012)

A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)

© 2015 National Collaborating Centre for Women’s and Children’s Health

75

monitoring during pregnancy and
evaluating the likelihood of needing
neonatal intensive care).

Availability of testing strips for blood
glucose monitoring might be a costissue
and reviewing health economic priorities
if time allows (and if relevant evidence is
identified) and considering differences
between planning pregnancy, during
pregnancy and women with pre-existing
diabetes who are not planning
pregnancy (for example, type 2 diabetes
in adults guideline update) might be
undertaken.

NCC-WCH technical team to consider
whether one search across all six
guestions relating to target values and
ranges and monitoring during
pregnancy would be appropriate.
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D.11 Antenatal continuous glucose monitoring

Question 15

Existing
recommendation
s in 2008
guideline

Review question
for update

Objectives

Language
Study design

Status

Women with diabetes should be advised to test fasting blood glucose levels and blood
glucose levels 1 hour after every meal during pregnancy.

Women with insulin-treated diabetes should be advised to test blood glucose levels before
going to bed at night during pregnancy.

What is the effectiveness of continuous glucose monitoring in pregnant women with
diabetes compared with intermittent capillary blood glucose monitoring?

To assess whether continuous glucose monitoring during pregnancy is more effective than
intermittent capillary blood glucose monitoring for improving:

glycaemic control

maternal and fetal/neonatal outcomes

English

Systematic reviews

Randomised controlled trials (RCTSs)

Comparative observational studies if RCTs not available

Articles indexed after the searches for the 2008 guideline were completed
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When the 2008 guideline was
developed, there was insufficient
evidence to evaluate the effectiveness
of continuous blood glucose monitoring.
The 2008 guideline did, however,
include a research recommendation to
evaluate the effectiveness of
(ambulatory) continuous blood glucose
monitoring in pregnancies complicated
by diabetes

Details of discussions about including
Cochrane reviews are included in the
‘Email repository’ folder on the V drive.
In summary, two Cochrane review
protocols were published when
reviewing started in May 2013, but the
full reviews were unlikely to be
published in the near future, and so the
protocols were excluded from the
current review.

The searches for the 2008 guideline
included up to 21st March 2007. The
first run of the searches for the updated
guideline started from October 2007.
Therefore, the rerun searches need to
include March 2007 to October 2007
(this has been agreed with RL).
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Question 15

Population

Intervention or
index test

Comparator or
reference

Pregnant women with type 1 diabetes, type 2 diabetes or gestational diabetes

Continuous glucose monitoring

Intermittent capillary blood glucose monitoring
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This is an update of a review conducted
for the 2008 guideline. Three studies
involving continuous glucose monitoring
during pregnancy were included in the
2008 guideline. These studies will need
to be considered against the current
protocol and data will be extracted for
presentation in evidence profiles where
relevant (see the question ‘How should
blood glucose and ketones be
monitored during pregnancy?’ in the
2008 guideline).

Published systematic reviews on
continuous glucose monitoring in
general (not specifically during
pregnancy) may be good sources of
studies to consider for the update. One
such study is a published meta-analysis
of RCTs using individual patient data
(Pickup JC, BMJ 2011, 343, d3805; see
http://www.bmj.com/content/343/bm;j.d3
805)

Continuous glucose monitoring is
sometimes use by women with type 2
diabetes or gestational diabetes, but its
main use is in women with type 1
diabetes

Some (older) articles might use the term
ambulatory continuous glucose
monitoring.

Duration of the use of continuous
monitoring may vary from study to study
— document in evidence tables.

Other relevant terms and abbreviations
for intermittent capillary blood glucose


http://www.bmj.com/content/343/bmj.d3805
http://www.bmj.com/content/343/bmj.d3805
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Question 15
standard

Clinical
outcomes

Maternal

Mode of birth: spontaneous vaginal delivery, , instrumental vaginal delivery, caesarean
section

Preterm birth (birth before 37 + 0 weeks’ gestation; take dichotomous or continuous data)
Glycaemic control in the pregnancy measured by HbAlc

Severe hypoglycaemic episodes

Maternal satisfaction

Fetal/Neonatal
Mortality - perinatal and neonatal death

Large for gestational age (or however defined in the study, for example, using a
customised measure based on gestational age and population norms; dichotomous data
preferred)

Neonatal intensive care unit length of stay greater than 24 hours
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monitoring might include:

capillary glucose series

ICGM

ICBGM

‘testing’ instead of ‘monitoring’ spot
testing

e home glucose monitoring or testing
¢ self-monitoring or self-testing

The GDG selected up to 7 outcomes for
presentation in GRADE, plus mortality in
the woman or baby if relevant.

For this question, mortality in the
woman was not prioritised. Also,
shoulder dystocia was recognised as
being an important outcome, but
because it might be defined differently in
different studies it was not prioritised as
an outcome. If shoulder dystocia is
needed for health economic analysis it
may be necessary to extrapolate from
large-for-gestational-age (for example,
using data from CEMACH,).

Similarly, although the GDG expected
that neonatal hypoglycaemia might be
reported in some studies considered for
this question, admission to a neonatal
intensive care unit would be a more
important outcome, and so neonatal
hypoglycaemia was not prioritised.

A severe hypoglycaemic episode is an
episode of hypoglycaemia requiring
third-party assistance.
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Question 15

Health economic
outcomes

Other criteria for
inclusion/
exclusion of
studies

Search strategies
Review strategies

Equality

This question was selected as a priority for health economic analysis

None

See separate document

Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

A list of excluded studies will be provided following weeding

Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE guidelines
manual (November 2012)
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D.12 Antenatal specialist teams

Question 16

Existing
recommendation
(s) in 2008
guideline

Review question
for update

Objectives

Language
Study design

Status

Population

Women with diabetes who are pregnant should be offered immediate contact with a joint
diabetes and antenatal clinic.

What is the effectiveness of specialist teams for pregnant women with diabetes?

Women with diabetes sometimes have appointments with different teams on different
sites. The aim of this question is to assess the benefits of concentrating care in one place
for delivery by an integrated team.

The term ‘specialist team’ is to be interpreted in this question to include specialist centres
and centralisation of care, for example, offering women with type 1 diabetes access to
insulin pumps. The question should consider:

e adverse outcome rates associated with specialist care

e maternal satisfaction (including ease of access to care, for example, in terms of
travelling to or between diabetes and antenatal clinics)

e models of care for women with gestational diabetes, for example, including community
midwifery

e equality of access to, for example, insulin pumps for all groups (especially ethnic
minority women)

English

Systematic reviews

Randomised controlled trials (RCTSs)

Comparative observational studies (cohort and case-control studies)
Qualitative studies

Published articles (no limitation on year of publication)

Pregnant women with type 1, type 2 or gestational diabetes
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Separate analyses to be considered for
type 1 diabetes, type 2 diabetes and
gestational diabetes.

The GDG may wish to refer to the
National Service Framework (NSF) for
diabetes.

Note that the emphasis in this question
is on integration of care.

Although RCTs are unlikely, there may
be observational studies comparing
outcomes of care delivered under
different team structures.

This is an update of a review conducted
for the 2008 guideline. However, no
specific searches were undertaken for
the relevant section of the 2008
guideline and so the search for the
update will not be limited by date.
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Question 16
Intervention or Integrated care in one location, offering access to all relevant members of a
index test multidisciplinary team (this should be the norm already but it may not yet be available
everywhere)
Centralised regional care for women with pregnancy complicated by diabetes
Comparator or Divided care, possibly in more than one location (relevant comparator for both integrated
reference care and centralised regional care)
standard Integrated care between centres (comparator for centralised regional care only)
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The NSF for diabetes recommends that
antenatal care for women with diabetes
should be delivered by a
multidisciplinary team consisting of an
obstetrician, a diabetes physician, a
diabetes specialist nurse, a midwife and
a dietitian.

In this question, interest focuses on
whether centralised care is important for
women with pre-existing diabetes rather
than gestational diabetes (even
specialist care may be unnecessary for
women with gestational diabetes, that
is, community based care may be
appropriate for women with gestational
diabetes).

Consistency and continuity of
advice/care may be more important for
the woman than the geographical
location in which care is delivered.

Westminster City Council, the London
Borough of Hammersmith & Fulham and
the Royal Borough of Kensington and
Chelsea are undertaking a tri-borough
pilot of combined public services that
might have some useful data (see, for
example,
http://www.lbhf.gov.uk/combinedservice
s). However, the pilot is not specific to
healthcare for women with diabetes in
pregnancy.


http://www.lbhf.gov.uk/combinedservices
http://www.lbhf.gov.uk/combinedservices
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Question 16

Clinical
outcomes

Health economic
outcomes

Other criteria for
inclusion/
exclusion of
studies

Search strategies
Review strategies

Equality

Maternal
e Mode of birth: spontaneous vaginal, instrumental vaginal delivery, caesarean section,

e Preterm birth (birth before 37 + 0 weeks’ gestation; using dichotomous or continuous
data)

e Glycaemic control in the pregnancy measured using HbAlc
e Maternal satisfaction

Fetal/Neonatal

Mortality - perinatal and/or neonatal death

Large for gestational age (however defined in the study, dichotomous data preferred)
Neonatal intensive care unit length of stay greater than 24 hours

Initiation of breastfeeding (when started and exclusivity)

This question was selected as a priority for health economic analysis

Nested case-control studies that have not adjusted for confounding variables will be
excluded

See separate document

Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

A list of excluded studies will be provided following weeding

Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE guidelines

manual (November 2012)
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The GDG selected up to 7 outcomes for
presentation in GRADE, plus mortality in
the woman or baby if relevant and
reported.

For this question, mortality in the
woman was not prioritised. Also,
shoulder dystocia was recognised as
being an important outcome, but
because it might be defined differently in
different studies it was not prioritised as
an outcome. If shoulder dystocia is
needed for health economic analysis it
may be necessary to extrapolate from
large-for-gestational-age (for example,
using data from CEMACH).

Exclusivity of breastfeeding means
whether the baby was fed using breast
milk only.



Diabetes in pregnancy

Review Protocols

D.13 Timing of birth

Question 17
Existing
recommendation(
s) in 2008
guideline

Review question
for update

Objectives

Pregnant women with diabetes who have a normally grown fetus should be offered
elective birth through induction of labour, or by elective caesarean section if indicated,
after 38 completed weeks.

What is the gestational age-specific risk of intrauterine death in pregnancies with type 1,
type 2 or gestational diabetes, and the optimal timing of birth?

To determine the optimal timing of birth in women with pregnancies complicated by the
three forms of diabetes (type 1, type 2 and gestational diabetes). The optimal timing of
birth will be determined by the nadir (minimum) in perinatal mortality and morbidity rates in
diabetic pregnancies. This may vary between the different types of diabetes

The question should consider stratifying risk and associated interventions (such as
elective birth) according to:

e gestational age

e type of diabetes (type 1, type 2 or gestational diabetes, with the further possibility of
defining a continuum of risk within one or more of these types)

e HbAlc as an individualised measure of glycaemic control.
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For the purposes of this review
question, intrauterine death (stillbirth) is
defined as fetal death from 24 weeks’
gestation.

Whilst the timing of stillbirth can be used
as the main pregnancy outcome others
should be included to inform the GDG.
In summary:

Consequences of elective delivery (37-
39 weeks has been suggested in the
literature) are — neonatal problems
especially respiratory disorders,
admission to NNICU.

Consequences of an expectant
approach to care are — stillbirth,
shoulder dystocia, increased CS rates,
macrosomia.

The main focus of interest in terms of
comparing types of diabetes, and
making recommendations relating to
timing of birth, is whether the evidence
supports separate recommendaitons for
gestational diabetes versus pre-existing
diabetes (type 1 or type 2 diabetes).
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Question 17

Language
Study design

Status

Population

Intervention or
index test

The question should also consider:

e pregnancy complications (other than those already covered by NICE guidelines for
routine maternity care, for example, pre-eclampsia)

¢ diabetes complications (for example, accelerated retinopathy)
¢ potential confounders, such as age, parity, smoking, and body mass index (BMI)

Possible subquestions for the GDG to consider are as follows.

What is the intrauterine death rate in spontaneous or uncomplicated deliveries in women
with diabetes in pregnancy (type 1 diabetes, type 2 diabetes or gestational diabetes)?

What is the effectiveness of elective birth in women with diabetes in pregnancy (type 1
diabetes, type 2 diabetes or gestational diabetes)?

English

Systematic reviews

Randomised controlled trials (RCTS)

Comparative observational studies (cohort and case-control studies)

Articles indexed after the searches for the 2008 guideline were completed

Pregnant women with type 1, type 2 or gestational diabetes

Descriptive studies of intrauterine death rates according to gestational age
Elective birth at a particular gestational age (intervention studies)
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Although RCTs are unlikely, there may
be observational studies comparing
elective birth at a particular gestational
age with expectant management
(allowing pregnancy to continue).

This is an update of a review conducted
for the 2008 guideline. Included studies
from the 2008 guideline will need to be
considered against the current protocol
and data will be extracted for
presentation in evidence profiles where
relevant (see the question ‘Does
intervening in the timing and mode of
birth improve outcomes for women with

diabetes and their babies?’ in the 2008
guideline).

Ideally it would be useful to know about
any clinical confounders (maternal
comorbidities) in the study population,
such as hypertension or obesity.

Studies eligible for inclusion are those in
which:

e pregnancies complicated by diabetes
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Question 17

Comparator or
reference
standard

Clinical
outcomes

Intrauterine death rates at different gestational ages
Expectant management (intervention studies)

For studies evaluating intrauterine death rates by gestational age, gestational age-specific
risk of intrauterine death is the only relevant outcome

For intervention studies comparing elective birth and expectant management the following
outcomes were prioritised.

Maternal

e Mode of birth (spontaneous vaginal, operative vaginal, caesarean section (elective or
emergency))

e Maternal complications of delivery (including wound infection, urinary infection,
postpartum haemorrhage, psychological outcomes and other complications developing
over a longer period)

e Maternal satisfaction/experiences

Foetal/Neonatal
e Mortality - still birth and neonatal death (and other mortality outcomes if reported)

e Admission to NICU (to include respiratory disease - respiratory distress syndrome and
transient tachypnoea of the newborn- and neonatal hypoglycaemia where reported)
NICU stay >24 hours

© 2015 National Collaborating Centre for Women’s and Children’s Health

85

have been allowed to go into
spontaneous labour, or

e intervention relating to timing of birth
is performed at or before 41 weeks’
gestation.

Studies in which intervention relating to
timing of birth occurs after 41 weeks’
gestation will, therefore, be excluded.

Document mode of birth in each
included study
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Question 17
e Macrosomia

e Shoulder dystocia (with and without consequences for the baby such as trauma,
neuromuscular injury)

Health economic  This question was selected as a priority for health economic analysis

outcomes
Other criteria for Exclude: ‘Hypertension in pregnancy’ (NICE
inclusion/ « multiple pregnancies clinical guideline 107) includes

e pregnancies with known potentially lethal congenital abnormalities (RIS B O Wil O IR ol
women with chronic hypertension,

e pregnancies with any complications not exclusively associated with diabetes that would gestational hypertension and pre-

lead to elective preterm birth eclampsia, but that guideline does not
cover women with diabetes who have
co-existent hypertension(such women
fall within the scope of the diabetes in
pregnancy guideline).

exclusion of
studies

Search strategies See separate document

Review strategies Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)
A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE guidelines
manual (November 2012)
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D.14 Diagnostic accuracy of postnatal testing

Question 18
Existing
recommendation(
s) in 2008
guideline

Review question
for update

Objectives

Women who were diagnosed with gestational diabetes should be offered lifestyle advice
(including weight control, diet and exercise) and offered a fasting plasma glucose
measurement (but not an OGTT) at the 6 week postnatal check and annually thereafter.

What is the effectiveness of the following tests in the detection of glucose intolerance after
pregnancy in women who have had gestational diabetes (but are euglycaemic before they
are transferred to community care):

¢ fasting plasma glucose (FPG) test
e HbAlc test
e 759 OGTT?

The two review questions (18 & 19) relating to postnatal testing have the combined aims
of:

e identifying which test should be used in the postnatal period
e identifying the optimal timing for testing
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OGTT stands for ‘oral glucose tolerance
test’

The term glucose intolerance covers:
impaired fasting glucose (IFG)
impaired glucose tolerance (IGT) and
diabetes.

Alternative terminology for type 1
diabetes for NCC-WCH technical team
to be aware of: type 1 diabetes mellitus;
type | diabetes mellitus; insulin-
dependent diabetes.

Alternative terminology for type 2
diabetes for NCC-WCH technical team
to be aware of: type 2 diabetes mellitus;
type Il diabetes mellitus; non-insulin-
dependent diabetes.

The need to update this topic in the
guideline was partly prompted by
concerns that the recommendation in
the 2008 guideline was based on a
single study, conducted using a small
sample (122 OGTTSs) in a single
hospital.

Although the review question and
objectives refer to postnatal testing, it
was agreed that the question should be
interpreted more broadly than the
standard 6-8 week postnatal period to
allow consideration of studies that
evaluate testing at 12 weeks or later.
The guideline scope is broad enough to
allow the GDG to consider
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Question 18

Language
Study design

Status

Population

Intervention or
index test
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English

Randomised controlled trials (RCTS)

Comparative observational studies

Published articles (no limitation on year of publication)

Women who have had gestational diabetes

Postnatal FPG test
Postnatal HbAlc test

recommending testing annually after
pregnancy, as in the 2008 guideline.

The original intention was to search for
articles published after the searches for
the 2008 guideline were completed, but
such a search identified a systematic
review that included relevant articles
published before the cut-off date for the
2008 guideline that were not included in
the 2008 guideline and so a search was
executed without any limitation on year
of publication.

It will be important to record whether
included studies document a return to
euglycaemia in the immediate days
following the birth and before discharge
to community care. It is, however,
recognised that many studies may not
provide this information.

The criteria used to define gestational
diabetes should be documented if
resported (there are many variations of
this).

In the first instance, include studies only
if the WHO 1999 criteria (or
equivalents) are used for diagnosing
diabetes after delivery (GDG to consider
relaxing this restriction if there is not
enough evidence to allow a
recommendation to be made)

Note that glucose challenge tests
(GCTs), random glucose measurements
and urinalysis are not to be included.
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Question 18

Comparator or
reference
standard

Clinical
outcomes

Health economic
outcomes

Other criteria for
inclusion/
exclusion of
studies

Search strategies

Review strategies

Equality

Postnatal OGTT

Incidence of IFG, IGT and diabetes in women at different time intervals in the postnatal
period
Accuracy in detecting IFG, IGT or diabetes

This question was selected as a priority for health economic analysis (a combined analysis
for the questions on accuracy and timing of postnatal testing for diabetes may be
undertaken)

Exclude results for diagnosis based on WHO 1985 criteria (because the 2008 guideline
recommends diagnosis of gestational diabetes using WHO 1999 criteria)

A single search will be conducted to cover both review questions relating to postnatal
testing - see separate document for further details

Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)

A list of excluded studies will be provided following weeding

Evidence tables and an evidence profile will be used to summarise the evidence

Equalities issues with be assessed according to processes described in NICE guidelines
manual (November 2012)
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The type of OGTT used and where it is
done (primary or secondary care)
should be documented in the evidence
tables.

The definitions of glucose intolerance
should be documented in the evidence
tables to allow consideration of different
thresholds used

Note that the QUADAS methodology
checklist for diagnostic test accuracy
studies (NICE guidelines manual
January 2009) has been used for this
question because the majority of the
systematic reviewing was undertaken
when the 2009 edition of the manual
was still in use. All other aspects of the
review are consistent with the 2012
edition of the manual.
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D.15 Timing of postnatal testing

Question 19

Existing Women who were diagnosed with gestational diabetes should be offered lifestyle advice
recommendation( (including weight control, diet and exercise) and offered a fasting plasma glucose

s) in 2008 measurement (but not an OGTT) at the 6 week postnatal check and annually thereafter.
guideline

Review question  What is the optimal timing of postnatal testing for the detection of glucose intolerance
for update after pregnancy in women who have had gestational diabetes (but are not
hyperglycaemic before they are transferred to community care)?

Objectives The two review questions (18 & 19) relating to postnatal testing have the combined aims
of:

e identifying which test should be used in the postnatal period
e identifying the optimal timing for testing
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OGTT stands for ‘oral glucose tolerance
test’

The recommendation to offer a test
coinciding with the postnatal check at 6
weeks appears to have been based on:

¢ an existing National Service Framework
(NSF)

e obstetric and gynaecology specialist
recommendations

The term glucose intolerance covers:

¢ impaired fasting glucose (IFG)

¢ impaired glucose tolerance (IGT) and
e diabetes.

The gold-standard reference test is a
fasting plasma glucose (FPG)
measurement and 2-hour OGTT using the
diagnostic criteria defined by WHO 1999
for IFG, IGT and diabetes. A positive test
result from either the FPG or the OGTT
components is sufficient to diagnose
‘impairedness’ or diabetes.

Many different criteria are used to specify
thresholds for diagnosis. Some require
only one test to be performed (for
example, ADA 1997) while others require
two tests (for example, WHO 1999)
Studies report outcomes for impairedness
as IFG alone, IGT alone, or IFG and IGT
together.

Although the review question and
objectives refer to postnatal testing, it was
agreed that the question should be
interpreted more broadly than the standard
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Question 19

Language
Study design
Status

Population
Intervention

Comparator or
reference
standard

Clinical
outcomes

Health economic
outcomes

Other criteria for
inclusion/

English
Observational studies
Published articles (no limitation on year of publication)

Women who have had gestational diabetes
Postnatal FPG

Postnatal HbAlc

Postnatal OGTT

NA

Incidence of IFG, IGT and diabetes in women at different time intervals in the postnatal
period

This question was selected as a priority for health economic analysis (a combined
analysis for the questions on accuracy and timing of postnatal testing for diabetes may
be undertaken)

Exclude results for diagnosis based on WHO 1985 criteria (because the 2008 guideline
recommends diagnosis of gestational diabetes using WHO 1999 criteria)
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6-8 week postnatal period to allow
consideration of studies that evaluate
testing at 12 weeks or later. The guideline
scope is broad enough to allow the GDG
to consider recommending testing
annually after pregnancy, as in the 2008
guideline.

The original intention was to search for
articles published after the searches for
the 2008 guideline were completed, but
such a search identified a systematic
review that included relevant articles
published before the cut-off date for the
2008 guideline that were not included in
the 2008 guideline and so a search was
executed without any limitation on year of
publication.

In the first instance, include studies only if
the WHO 1999 criteria (or equivalents) are
used for the diagnosis of diabetes after
delivery (GDG to consider relaxing this
restriction if there is not enough evidence
to allow a recommendation to be made).
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Question 19
exclusion of
studies

Search strategies A single search will be conducted to cover both review questions relating to postnatal
testing - see separate document for further details

Review strategies Evidence will be assessed for quality according to the process described in the NICE
guidelines manual (November 2012)
A list of excluded studies will be provided following weeding
Evidence tables and an evidence profile will be used to summarise the evidence

Equality Equalities issues with be assessed according to processes described in NICE
guidelines manual (November 2012)

© 2015 National Collaborating Centre for Women’s and Children’s Health
92

Note that the QUADAS methodology
checklist for diagnostic test accuracy
studies (NICE guidelines manual January
2009) has been used for this question
because the majority of the systematic
reviewing was undertaken when the 2009
edition of the manual was still in use. All
other aspects of the review are consistent
with the 2012 edition of the manual.
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Appendix E: Search strategies

Search 1: Oral contraceptives containing oestrogen and/or
progestogen

A single search was conducted for 2 review questions.

Review question 1: What is the effectiveness of oral oestrogen-containing contraceptives in
women with diabetes compared with women without diabetes?

Review question 2: What is the effectiveness of oral progestogen-containing contraceptives
in women with diabetes compared with women without diabetes?

Database(s): Ovid MEDLINE(R) 1946 to March Week 2 2014
Search Strategy: DiP_update_combined_oral_contraceptive_ RERUN1 medline_ 200314

#
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16

17
18
19
20
21
22
23
24
25
26
27
28
29

Searches

exp DIABETES MELLITUS/
(T1DM or T2DM).ti,ab.
IDDM.ti,ab.

diabet$.ti.

PREDIABETIC STATE/
prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.
IGT.ti,ab.

Impaired fasting glucose.ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.
IGR.ti,ab.

GLUCOSE INTOLERANCE/
or/1-13

CONTRACEPTIVES, ORAL/ or CONTRACEPTIVES, ORAL, COMBINED/ or
CONTRACEPTIVES, ORAL, HORMONAL/ or CONTRACEPTIVES, ORAL, SEQUENTIAL/ or
CONTRACEPTIVES, ORAL, SYNTHETIC/ or exp CONTRACEPTIVES, POSTCOITAL/

ETHINYL ESTRADIOL/ or ETHINYL ESTRADIOL-NORGESTREL COMBINATION/ or
MESTRANOL/

ESTRADIOL/

ESTROGENS/ or ESTROGENS, NON-STEROIDAL/
PROGESTINS/

DESOGESTREL/

DRSP.ti,ab.

exp NORPREGNENES/
gestodene.ti,ab.

drospirenone.ti,ab.
levonorgestrel.ti,ab.

(norethisterone or norgestimate).ti,ab.
NANDROLONE/

dienogest.ti,ab.

etynodiol.ti,ab.
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#  Searches

30 "combined oral contracepti$".ti,ab.
31 COCP.ti,ab.

32 mini?pill.ti,ab.

33 progest#gen$.ti,ab.

34 (Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Qlaira).ti,ab.

35 (combined adj oral adj3 contracept$).ti,ab.

36 o0r/15-35

37 and/14,36

38 randomized controlled trial.pt.

39 controlled clinical trial.pt.

40 DOUBLE BLIND METHOD/

41 SINGLE BLIND METHOD/

42 RANDOM ALLOCATION/

43 0r/38-42

44  ((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.
45 clinical trial.pt.

46 exp CLINICAL TRIAL/

47 exp CLINICAL TRIALS AS TOPIC/

48 (clinic$ adj5 trial$).tw,sh.

49 PLACEBOS/

50 placebo$.tw,sh.

51 random$.tw,sh.

52 or/44-51

53 0r/43,52

54 META ANALYSIS/

55 META ANALYSIS AS TOPIC/

56 meta analysis.pt.

57 (metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.
58 (systematic$ adj5 (review$ or overview$)).tw,sh.
59 (methodologic$ adj5 (review$ or overviews$)).tw,sh.
60 or/54-59

61 reviews$.pt.

62 (medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

63 ((hand or manual$) adj2 search$).tw.

64 (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

65 (pooling or pooled or mantel haenszel).tw,sh.

66 (peto or dersimonian or der simonian or fixed effect).tw,sh.
67 0r/62-66

68 and/61,67

69 exp CASE-CONTROL STUDIES/

70 (case$ adj2 control$).tw.

71 exp COHORT STUDIES/
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

Searches

cohort$.tw.

0r/69-72

comparative study.pt.
or/73-74

0r/53,60,68,75

letter.pt.

comment.pt.

editorial.pt.

historical article.pt.

or/77-80

76 not 81

and/37,82

limit 83 to english language
limit 84 to animals

limit 84 to (animals and humans)
85 not 86

84 not 87

limit 88 to yr="2012 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations March 19, 2014
Search Strategy: DiP_update_combined_oral_contraceptive_ RERUN1_mip_200314

#
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Searches

diabet$.ti,ab.

(T1DM or T2DM).ti,ab.

IDDM.ti,ab.

pre?diabet$.ti,ab.

((impaired or fasting) adj3 glucose).ti,ab.
IGT.ti,ab.

IFG.ti,ab.

Impaired glucose regulation.ti,ab.
IGR.ti,ab.

(glucose adj intoleran$).ti,ab.

or/1-10

((oral or combined or hormonal) adj3 (contracept$ or pill$)).ti,ab.
(estradiol or oestradiol or estrogen? or oestrogen?).ti,ab.
progestin?.ti,ab.

desogestrel.ti,ab.

DRSP.ti,ab.

norpregnenes.ti,ab.

gestodene.ti,ab.

drospirenone.ti,ab.

levonorgestrel.ti,ab.

(norethisterone or norgestimate).ti,ab.
nandrolone.ti,ab.

dienogest.ti,ab.
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24
25
26
27
28
29
30

31
32
33
34

Searches

etynodiol.ti,ab.

(hormonal adj3 contracept$).ti,ab.
"combined oral contracepti$".ti,ab.
COCP.ti,ab.

mini?pill.ti,ab.

progest#gen$.ti,ab.

(Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Logynon or Qlaira).ti,ab.

(combined adj oral adj3 contracept$).ti,ab.
or/12-31

and/11,32

limit 33 to yr="2012 -Current"

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials January 2014
Search Strategy: DiP_update_combined_oral_contraceptive_ RERUN1_cctr_200314

#
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16

17
18
19
20
21
22
23
24
25

Searches

exp DIABETES MELLITUS/
(T1DM or T2DM).ti,ab.
IDDM.ti,ab.

diabet$.ti.

PREDIABETIC STATE/
prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.
IGT.ti,ab.

Impaired fasting glucose.ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.
IGR.ti,ab.

GLUCOSE INTOLERANCE/
or/1-13

CONTRACEPTIVES, ORAL/ or CONTRACEPTIVES, ORAL, COMBINED/ or
CONTRACEPTIVES, ORAL, HORMONAL/ or CONTRACEPTIVES, ORAL, SEQUENTIAL/ or
CONTRACEPTIVES, ORAL, SYNTHETIC/ or exp CONTRACEPTIVES, POSTCOITAL/

ETHINYL ESTRADIOL/ or ETHINYL ESTRADIOL-NORGESTREL COMBINATION/ or
MESTRANOL/

ESTRADIOL/

ESTROGENS/ or ESTROGENS, NON-STEROIDAL/
PROGESTINS/

DESOGESTREL/

DRSP.ti,ab.

exp NORPREGNENES/

gestodene.ti,ab.

drospirenone.ti,ab.

levonorgestrel.ti,ab.
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26
27
28
29
30
31
32
33
34

35
36
37
38

Searches

(norethisterone or norgestimate).ti,ab.
NANDROLONE/

dienogest.ti,ab.

etynodiol.ti,ab.

"combined oral contracepti$".ti,ab.
COCP.ti,ab.

mini?pill.ti,ab.

progest#gen$.ti,ab.

(Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Qlaira).ti,ab.

(combined adj oral adj3 contracept$).ti,ab.
or/15-35

and/14,36

limit 37 to yr="2012 -Current"

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to February
2014, EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2014
Search Strategy:
DiP_update_combined_oral_contraceptive_ RERUN1 cdsrdare_ 200314

#
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16

17
18
19
20
21

Searches

DIABETES MELLITUS.kw.
(T1DM or T2DM).tw,tx.
IDDM.tw,tx.

diabet$.ti.

PREDIABETIC STATE.kw.
prediabet$.tw,tx.

impaired glucose tolerance.tw,tx.
IGT.tw,tx.

Impaired fasting glucose.tw,tx.
IFG.tw,tx.

Impaired glucose regulation.tw,tx.
IGR.tw,tX.

GLUCOSE INTOLERANCE .kw.
or/1-13

(CONTRACEPTIVES, ORAL or CONTRACEPTIVES, ORAL, COMBINED or
CONTRACEPTIVES, ORAL, HORMONAL or CONTRACEPTIVES, ORAL, SEQUENTIAL or
CONTRACEPTIVES, ORAL, SYNTHETIC or CONTRACEPTIVES, POSTCOITAL).kw.

(ETHINYL ESTRADIOL or ETHINYL ESTRADIOL-NORGESTREL COMBINATION or
MESTRANOL).kw.

ESTRADIOL.kw.

(ESTROGENS or ESTROGENS, NON-STEROIDAL).kw.
PROGESTINS.kw.

DESOGESTREL.kw.

DRSP.tw,tx.
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22
23
24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
39
40

Searches

NORPREGNENES.kw.
gestodene.tw,tx.
drospirenone.tw,tx.
levonorgestrel.tw,tx.
(norethisterone or norgestimate).tw,tx.
NANDROLONE.kw.
dienogest.tw,tx.

etynodiol.tw,tx.

(hormonal adj3 contracept$).tw,tx.
"combined oral contracepti$".tw,tx.
COCP.tw,tx.

mini?pill.tw,tx.

progest#gen$.tw,tx.

(Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Qlaira).tw,tx.

(combined adj oral adj3 contracept$).tw,tx.
or/15-36

and/14,37

("2012" or "2013" or "2014").dp.

and/38-39

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2014
Search Strategy: DiP_update_combined_oral_contraceptive_ RERUN1_hta 200314

#
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16

17

Searches

exp DIABETES MELLITUS/
(T1DM or T2DM).tw.

IDDM.tw.

diabet$.tw.

PREDIABETIC STATE/
prediabet$.tw.

impaired glucose tolerance.tw.
IGT.tw.

Impaired fasting glucose.tw.
IFG.tw.

Impaired glucose regulation.tw.
IGR.tw.

GLUCOSE INTOLERANCE/
or/1-13

CONTRACEPTIVES, ORAL/ or CONTRACEPTIVES, ORAL, COMBINED/ or
CONTRACEPTIVES, ORAL, HORMONAL/ or CONTRACEPTIVES, ORAL, SEQUENTIAL/ or
CONTRACEPTIVES, ORAL, SYNTHETIC/ or exp CONTRACEPTIVES, POSTCOITAL/

ETHINYL ESTRADIOL/ or ETHINYL ESTRADIOL-NORGESTREL COMBINATION/ or
MESTRANOL/

ESTRADIOL/
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36
37
38

Searches

ESTROGENS/ or ESTROGENS, NON-STEROIDAL/
PROGESTINS/

DESOGESTREL/

DRSP.tw.

exp NORPREGNENES/
gestodene.tw.

drospirenone.tw.

levonorgestrel.tw.

(norethisterone or norgestimate).tw.
NANDROLONE/

dienogest.tw.

etynodiol.tw.

"combined oral contracepti$".tw.
COCP.tw.

mini?pill.tw.

progest#gens$.tw.

(Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Qlaira).tw.

(combined adj oral adj3 contracept$).tw.
or/15-35

and/14,36

limit 37 to yr="2012 -Current"

Database(s): Embase 1974 to 2014 March 19
Search Strategy: DiP_update_combined_oral_contraceptive. RERUN1 embase 200314

#
1
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Searches

DIABETES MELLITUS/ or IMPAIRED GLUCOSE TOLERANCE/ or INSULIN DEPENDENT
DIABETES MELLITUS/ or JUVENILE DIABETES MELLITUS/ or NON INSULIN DEPENDENT
DIABETES MELLITUS/

(T1DM or T2DM).ti,ab.

(IDDM or NIDDM).ti,ab.

diabet$.ti.

pre?diabet$.ti,ab.

impaired fasting glucose.ti,ab.

(IGT or IFG).ti,ab.

IGR.ti,ab.

GLUCOSE INTOLERANCE/

or/1-9

exp ORAL CONTRACEPTIVE AGENT/
DIENOGEST PLUS ESTRADIOL VALERATE/
ESTRADIOL/

*ESTROGEN/

*GESTAGEN/

progestin?.ti,ab.
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#  Searches

17 progestt#gen$.ti,ab.

18 (hormonal adj3 contracept$).ti,ab.
19 ‘"combined oral contracepti$".ti,ab.
20 COCP.ti,ab.

21  mini?pill.ti,ab.

22 (Gedarel or Mercilon or Femodette or Millinette or Sunya or Loestrin or Marvelon or Yasmin or
Katya or Levest or Microgynon, or Ovranette, or Rigevidon or Cilest or Brevinor or Ovysmen or
Norimin or Norinyl or Femodene or Triadene or Logynon or Triregol or Binovum or Synphase
or Trinovum or Qlaira).ti,ab.

23 (combined adj oral adj3 contracept$).ti,ab.

24  or/11-23

25 and/10,24

26 CLINICAL TRIAL/ or "CLINICAL TRIAL (TOPIC)"/

27 (clinic$ adj5 trial$).tw,sh.

28 SINGLE BLIND PROCEDURE/

29 DOUBLE BLIND PROCEDURE/

30 RANDOM ALLOCATION/

31 CROSSOVER PROCEDURE/

32 PLACEBO/

33 placebo$.tw,sh.

34 random$.tw,sh.

35 RANDOMIZED CONTROLLED TRIAL/ or "/RANDOMIZED CONTROLLED TRIAL (TOPIC)"/
36 ((single or double or triple or treble) adj (blind$ or mask$)).tw,sh.
37 randomi?ed control$ trial$.tw.

38 o0r/26-37

39 META ANALYSIS/

40 ((meta adj analy$) or metaanalys$ or meta-analy$).tw,sh.

41 (systematic$ adj5 (review$ or overviews)).tw,sh.

42 (methodologic$ adj5 (review$ or overview$)).tw,sh.

43 0r/39-42

44  review.pt.

45 (medline or medlars or embase).ab.

46 (scisearch or science citation index).ab.

47 (psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.
48 ((hand or manual$) adj2 search$).tw.

49 (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw.

50 (pooling or pooled or mantel haenszel).tw.

51 (peto or dersimonian or "der simonian” or fixed effect).tw.
52 or/45-51

53 and/44,52

54 exp CASE CONTROL STUDY/

55 RETROSPECTIVE STUDY/

56 (case$ adj2 control$).tw.

57 COHORT ANALYSIS/

58 LONGITUDINAL STUDY/
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59
60
61
62
63
64
65
66

67
68
69
70
71
72
73
74
75
76

Searches

FOLLOW UP/

PROSPECTIVE STUDY/

cohort$.tw.

or/54-61

0r/38,43,53,62

(book or conference paper or editorial or letter or note or proceeding or short survey).pt.
63 not 64

COMPARATIVE STUDY/ or COMPARATIVE EFFECTIVENESS/ or DOSAGE SCHEDULE
COMPARISON/ or exp DRUG COMPARISON/ or DRUG DOSAGE FORM COMPARISON/ or
DRUG DOSE COMPARISON/ or INTERMETHOD COMPARISON/

and/25,65

and/25,66

or/67-68

limit 69 to english language

exp HORMONE SUBSTITUTION/

((hormone or oestrogen or estrogen) adj replacement therap?).ti,ab.
(HRT or EBHT).ti,ab.

or/71-73

70 not 74

limit 75 to yr="2012 -Current"

E.2 Search 2: Ketone monitoring in the preconception and
antenatal periods

A single search was conducted for 2 review questions.

Review question 3: What is the effectiveness of blood ketone monitoring compared with
urine ketone monitoring for women with type 1 or type 2 diabetes who are planning
pregnancy?

Review gquestion 11: What is the effectiveness of blood ketone monitoring compared with
urine ketone monitoring for women with type 1, type 2 or gestational diabetes during
pregnancy?

Database(s): Ovid MEDLINE(R) 1946 to February Week 2 2014
Search Strategy: DiP_update_ketone_monitoring_ RERUN1_medline_260214

#

© 0 N O 0B WN P

el =
N P O

Searches

randomized controlled trial.pt.
controlled clinical trial.pt.

DOUBLE BLIND METHOD/
SINGLE BLIND METHOD/
RANDOM ALLOCATION/

or/1-5

((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.
clinical trial.pt.

exp CLINICAL TRIAL/

exp CLINICAL TRIALS AS TOPIC/
(clinic$ adj5 trial$).tw,sh.
PLACEBOS/
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# Searches

13  placebo$.tw,sh.

14  random$.tw,sh.

15 or/7-14

16  or/6,15

17 META ANALYSIS/

18 META ANALYSIS AS TOPIC/

19 meta analysis.pt.

20 (metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.
21  (systematic$ adj5 (review$ or overviews)).tw,sh.
22  (methodologic$ adj5 (review$ or overviews$)).tw,sh.
23  or/17-22

24 review$.pt.

25 (medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

26  ((hand or manual$) adj2 search$).tw.

27  (electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

28  (pooling or pooled or mantel haenszel).tw,sh.
29  (peto or dersimonian or der simonian or fixed effect).tw,sh.
30 or/25-29

31 and/24,30

32 exp CASE-CONTROL STUDIES/

33  (case$ adj2 control$).tw.

34  exp COHORT STUDIES/

35  cohort$.tw.

36 o0r/32-35

37 0r/16,23,31,36

38 exp PREGNANCY IN DIABETICS/

39 DIABETES, GESTATIONAL/

40 (diabet$ adj3 (gestat$ or pregnan$ or gravid$)).ti,ab.
41 GDM.ti,ab.

42  or/38-41

43 exp DIABETES MELLITUS/

44  exp DIABETES INSIPIDUS/

45 (T?1DM or T?2DM or IDDM or NIDDM).ti,ab.
46  diabet$.ti.

47 PREDIABETIC STATE/

48  (prediabet$ or pre diabet$).ti,ab.

49  impaired glucose tolerance.ti,ab.

50 IGT.ti,ab.

51 (impaired fasting glucose or impaired fasting glyc?emi$).ti,ab.
52  IFG.ti,ab.

53 Impaired glucose regulation.ti,ab.

54  IGR.ti,ab.

55  (Non diabetic hyperglyc?emi# or nondiabetic hyperglyc?emi#).ti,ab.
56  NDH.ti,ab.
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57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
72
73
74

75

76
77
78

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Searches

GLUCOSE INTOLERANCE/

(glucose adj2 intoleran$).ti,ab.
0r/43-58

PREGNANCY/

(pregnan$ or gestat$ or gravid$).ti,ab.
PREGNANT WOMEN/

0r/60-62

and/59,63

or/42,64

KETONES/ or KETONE BODIES/
3-HYDROXYBUTYRIC ACID/
(keton?e$ or hyperketon?e$ or ketonuria or hyperketonuria).ti,ab.

(ketone? or hydroxy butyr$ or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or
"3 hydroxybutyr$" or "3-hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB
or B OHB or BOHB or "3 OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB).ti,ab,nm.

exp KETOSIS/

(diabet$ adj3 (ketogenesis or ketosis or ketoacido$)).ti,ab.
DKA. ti,ab.

or/66-72

MONITORING, PHYSIOLOGIC/ or BLOOD GLUCOSE SELF-MONITORING/ or exp FETAL
MONITORING/ or SELF CARE/

(self monitor$ or monitor$ or meter$ or measur$ or test$ or screen$ or determin$ or assess$
or surveillance or check$).ti,ab.

or/74-75
and/73,76

((capillar$ or blood$ or plasma or serum or urine or urinary) adj5 (ketone? or hydroxy butyr$
or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3 hydroxybutyr$" or "3-
hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B OHB or BOHB or "3
OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB)).ti,ab.

or/77-78

and/65,79

and/37,80

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/82-89

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
90 not 91

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/
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97
98
99
100
101
102

Searches

exp RODENTIA/

(rat or rats or mouse or mice).ti.
0r/92-98

81 not 99

limit 100 to english language
limit 101 to yr="2013 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations March 22,

2013

Search Strategy: DiP_update_ketone_monitoring_mip_250313

#
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NN R R PR R B R R R
B O © 0N O® Ul A WN R O

22
23
24
25

26
27

28
29

Searches

(diabet$ adj3 (gestat$ or pregnan$ or gravid$)).ti,ab.
GDM.ti,ab.

or/1-2

(T?1DM or T?2DM or IDDM or NIDDM).ti,ab.

diabet$.ti.

(prediabet$ or pre diabet$).ti,ab.

impaired glucose tolerance.ti,ab.

IGT.ti,ab.

(impaired fasting glucose or impaired fasting glyc?emi$).ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.

IGR.ti,ab.

(Non diabetic hyperglyc?emi# or nondiabetic hyperglyc?emi#).ti,ab.
NDH.ti,ab.

(glucose adj2 intoleran$).ti,ab.

or/4-15

(pregnan$ or gestat$ or gravid$).ti,ab.

and/16-17

or/3,18

(keton?e$ or hyperketon?e$ or ketonuria or hyperketonuria).ti,ab.

(ketone? or hydroxy butyr$ or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3
hydroxybutyr$" or "3-hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B
OHB or BOHB or "3 OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB).ti,ab.

(diabet$ adj3 (ketogenesis or ketosis or ketoacido$)).ti,ab.
DKA. ti,ab.
or/20-23

(self monitor$ or monitor$ or meter$ or measur$ or test$ or screen$ or determin$ or assess$ or
surveillance or check$).ti,ab.

and/24-25

((capillar$ or blood$ or plasma or serum or urine or urinary) adj5 (ketone? or hydroxy butyr$ or
hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3 hydroxybutyr$" or "3-
hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B OHB or BOHB or "3
OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB)).ti,ab.

or/26-27
and/19,28
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Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials February

2013

Search Strategy: DiP_update_ketone_monitoring_cctr_250313

#
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33
34
35
36
37

38

Searches

exp PREGNANCY IN DIABETICS/

DIABETES, GESTATIONAL/

(diabet$ adj3 (gestat$ or pregnan$ or gravid$)).ti,ab.
GDM.ti,ab.

or/1-4

exp DIABETES MELLITUS/

exp DIABETES INSIPIDUS/

(T?1DM or T?2DM or IDDM or NIDDM).ti,ab.
diabet$.ti.

PREDIABETIC STATE/

(prediabet$ or pre diabet$).ti,ab.

impaired glucose tolerance.ti,ab.

IGT.ti,ab.

(impaired fasting glucose or impaired fasting glyc?emi$).ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.

IGR.ti,ab.

(Non diabetic hyperglyc?emi# or nondiabetic hyperglyc?emi#).ti,ab.
NDH.ti,ab.

GLUCOSE INTOLERANCE/

(glucose adj2 intoleran$).ti,ab.

or/6-21

PREGNANCY/

(pregnan$ or gestat$ or gravid$).ti,ab.

PREGNANT WOMEN/

or/23-25

and/22,26

or/5,27

KETONES/ or KETONE BODIES/
3-HYDROXYBUTYRIC ACID/

(keton?e$ or hyperketon?e$ or ketonuria or hyperketonuria).ti,ab.

(ketone? or hydroxy butyr$ or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3
hydroxybutyr$" or "3-hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B
OHB or BOHB or "3 OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB).ti,ab.

exp KETOSIS/

(diabet$ adj3 (ketogenesis or ketosis or ketoacido$)).ti,ab.
DKA. ti,ab.

or/29-35

MONITORING, PHYSIOLOGIC/ or BLOOD GLUCOSE SELF-MONITORING/ or exp FETAL
MONITORING/ or SELF CARE/

(self monitor$ or monitor$ or meter$ or measur$ or test$ or screen$ or determin$ or assess$ or
surveillance or check$).ti,ab.
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39
40
41

42
43
44

Searches
or/37-38
and/36,39

((capillar$ or blood$ or plasma or serum or urine or urinary) adj5 (ketone? or hydroxy butyr$ or
hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3 hydroxybutyr$" or "3-
hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B OHB or BOHB or "3
OHB" or "3-OHB" or 30OHB or "3 HB" or "3-HB" or 3HB)).ti,ab.

or/40-41
and/28,42
limit 43 to yr="2007 -Current"

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2013
Search Strategy: DiP_update_ketone_monitoring_hta_250313

#
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Searches

exp PREGNANCY IN DIABETICS/

DIABETES, GESTATIONAL/

(diabet$ adj3 (gestat$ or pregnan$ or gravid$)).tw.
GDM.tw.

or/1-4

exp DIABETES MELLITUS/

exp DIABETES INSIPIDUS/

(T?1DM or T?2DM or IDDM or NIDDM).tw.
diabet$.ti.

PREDIABETIC STATE/

(prediabet$ or pre diabet$).tw.

impaired glucose tolerance.tw.

IGT.tw.

(impaired fasting glucose or impaired fasting glyc?emi$).tw.
IFG.tw.

Impaired glucose regulation.tw.

IGR.tw.

(Non diabetic hyperglyc?emi# or nondiabetic hyperglyc?emi#).tw.
NDH.tw.

GLUCOSE INTOLERANCE/

(glucose adj2 intoleran$).tw.

or/6-21

PREGNANCY/

(pregnan$ or gestat$ or gravid$).tw.

PREGNANT WOMEN/

or/23-25

and/22,26

or/5,27

KETONES/ or KETONE BODIES/
3-HYDROXYBUTYRIC ACID/

(keton?e$ or hyperketon?e$ or ketonuria or hyperketonuria).tw.

(ketone? or hydroxy butyr$ or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3
hydroxybutyr$" or "3-hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B
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33
34
35
36
37

38

39
40
41

42
43
44

Searches

OHB or BOHB or "3 OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB).tw.
exp KETOSIS/

(diabet$ adj3 (ketogenesis or ketosis or ketoacido$)).tw.

DKA.tw.

or/29-35

MONITORING, PHYSIOLOGIC/ or BLOOD GLUCOSE SELF-MONITORING/ or exp FETAL
MONITORING/ or SELF CARE/

(self monitor$ or monitor$ or meter$ or measur$ or test$ or screen$ or determin$ or assess$ or
surveillance or check$).tw.

or/37-38
and/36,39

((capillar$ or blood$ or plasma or serum or urine or urinary) adj5 (ketone? or hydroxy butyr$ or
hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3 hydroxybutyr$" or "3-
hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or B OHB or BOHB or "3
OHB" or "3-OHB" or 30HB or "3 HB" or "3-HB" or 3HB)).tw.

or/40-41
and/28,42
limit 43 to yr="2007 -Current"

Database(s): Embase 1974 to 2014 February 25
Search Strategy: DiP_update_ketone_monitoring RERUN1 embase 260214

#
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Searches

CLINICAL TRIALS/ or "CLINICAL TRIAL (TOPIC)"/

(clinic$ adj5 trial$).tw,sh.

SINGLE BLIND PROCEDURE/

DOUBLE BLIND PROCEDURE/

RANDOM ALLOCATION/

CROSSOVER PROCEDURE/

PLACEBO/

placebo$.tw,sh.

random$.tw,sh.

RANDOMIZED CONTROLLED TRIALS/

((single or double or triple or treble) adj (blind$ or mask$)).tw,sh.
randomi?ed control$ trial$.tw.

or/1-12

META ANALYSIS/

((meta adj analy$) or metaanalys$ or meta-analy$).tw,sh.
(systematic$ adj5 (review$ or overview$)).tw,sh.
(methodologic$ adj5 (review$ or overviews)).tw,sh.

or/14-17

review.pt.

(medline or medlars or embase).ab.

(scisearch or science citation index).ab.

(psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.
((hand or manual$) adj2 search$).tw.

(electronic database$ or bibliographic database$ or computeri?ed database$ or online
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68

Searches
database$).tw.

(pooling or pooled or mantel haenszel).tw.
(peto or dersimonian or "der simonian" or fixed effect).tw.
or/20-26

19 and 27

COMPARATIVE STUDY/

(compar$ adj5 stud$).tw.
CASE-CONTROL STUDY/
RETROSPECTIVE STUDY/
PROSPECTIVE STUDY/

COHORT STUDY/

(case$ adj2 control$).tw.

0r/29-35

0r/13,18,28,36

abstract report.tw,sh.

note.tw,sh.

short survey.tw,sh.

letter.tw,sh.

editorial.tw,sh.

or/38-42

37 not 43

exp PREGNANCY DIABETES MELLITUS/
(diabet$ adj3 (gestation$ or pregnan$ or gravids$)).ti,ab.
GDM.ti,ab.

or/45-47

exp DIABETES MELLITUS/

exp DIABETES INSIPIDUS/

diabet$.ti.

(T?1DM or T?2DM).ti,ab.

(IDDM or NIDDM).ti,ab.

(prediabet$ or pre diabet$).ti,ab.
IMPAIRED GLUCOSE TOLERANCE/
IGT.ti,ab.

(impaired fasting glucose or impaired fasting glyc?emi$).ti,ab.
IFG.ti,ab.

impaired glucose regulat$.ti,ab.

IGR.ti,ab.

(Non diabetic hyperglyc?emi# or nondiabetic hyperglyc?emi#).ti,ab.
NDH.ti,ab.

GLUCOSE INTOLERANCE/

(glucose adj2 intoleran$).ti,ab.

or/49-62

PREGNANCY/ or FIRST TRIMESTER PREGNANCY/ or PREGNANT WOMAN/ or SECOND
TRIMESTER PREGNANCY/ or THIRD TRIMESTER PREGNANCY/

(pregnan$ or gestation$ or gravid$).ti,ab.
0r/66-67

© 2015 National Collaborating Centre for Women’s and Children’s Health

108



Diabetes in pregnancy
Search strategies

69
70
71
72
73
74
75
76
77
78

79
80
81
82
83
84
85
86

87
88
89

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

Searches

and/65,68

or/48,69

KETOGENESIS/

KETONE/

KETONE BODY/

KETONURIA/

3 HYDROXYBUTYRIC ACID/

DIABETIC KETOACIDOSIS/

(keton?e$ or hyperketon?e$ or keton?ur$ or hyperketon?e$).ti,ab.

(hydroxy butyr$ or hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3
hydroxybutyr$" or 3hydroxybutyr$ or OHB or beta OHB or betaOHB or "B OHB" or 30HB or
"3 OHB" or BHB? or 3HB or "3 HB").ti,ab.

(diabet$ adj3 (ketogenesis or ketosis or ketoacido$)).ti,ab.
DKA. ti,ab.

or/71-80

PATIENT MONITORING/

FETUS MONITORING/

BLOOD GLUCOSE MONITORING/

SELF CARE/

(self monitor$ or monitor$ or meter$ or measure$ or test$ or assess$ or screen$ or determin$
or surveillance or check$).ti,ab.

or/82-86
and/81,87

((capillar$ or blood$ or plasma or serum or urine or urinary) adj5 (keton$ or hydroxy butyr$ or
hydroxybutyr$ or beta hydroxybutyr$ or betahydroxybutyr$ or "3 hydroxybutyr$" or
3hydroxybutyr$ or OHB or beta OHB or betaOHB or "B OHB" or 30OHB or "3 OHB" or BHB?
or 3HB or "3 HB")).ti,ab.

0r/88-89

and/70,90

and/44,91

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/
(letter or comment* or abstracts).ti.
0r/93-98

RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
99 not 100

ANIMAL/ not HUMAN/
NONHUMAN/

exp ANIMAL EXPERIMENT/

exp EXPERIMENTAL ANIMAL/
ANIMAL MODEL/

exp RODENT/

(rat or rats or mouse or mice).ti.
0r/101-108
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# Searches

110 92 not 109

111 limit 110 to english language
112  limit 111 to yr="2013 -Current"

E.3 Blood glucose and HbAlc target values in the
preconception period and antenatal monitoring and target
values

A single search was conducted for six review questions:

Review question 4: What are the target ranges for blood glucose in women with type 1 or
type 2 diabetes who are planning pregnancy?

Review question 5: What is the target value for HbAlc in women with type 1 or type 2
diabetes who are planning pregnancy?

Review guestion 10: What is the effectiveness of blood glucose monitoring in predicting
adverse outcomes in women with type 1, type 2 or gestational diabetes during pregnancy?

Review question 12: What are the target ranges for blood glucose in women with type 1,
type 2 or gestational diabetes during pregnancy?

Review guestion 13: What is the effectiveness of HbAlc monitoring in predicting adverse
outcomes in women with type 1, type 2 or gestational diabetes during pregnancy?

Review guestion 14: What is the target value for HbAlc in women with type 1, type 2 or
gestational diabetes during pregnancy?

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials March 2013
Search Strategy: DiP_update_ HbAlc blood_glucose HbAlc_monitor_values_cctr 260413

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM .ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT.ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 GLUCOSE INTOLERANCE/
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19 HYPERGLYCEMIA/

20 hyperglyc?emi?.ti,ab.

21 or/6-20

22 PREGNANCY/

23 (pregnan$ or gestation$).ti,ab.
24 PREGNANT WOMEN/

25 PRECONCEPTION CARE/
26 PRENATAL CARE/

27 pre?conception.ti,ab.

28 (pre adj conception).ti,ab.

29 pre?pregnancy.ti,ab.

30 (pre adj pregnancy).ti,ab.

31 (pre?natal$ or pre?conception or ante?natal$).ti,ab.
32 (pre adj natal$).ti,ab.

33 (pre adj conception).ti,ab.

34 (ante adj natal$).ti,ab.

35 or/22-34
36 and/21,35
37 or/5,36

38 BLOOD GLUCOSE/

39 (blood adj3 (glucose or sugar?)).ti,ab.

40 BLOOD GLUCOSE SELF-MONITORING/
41 BGSM.ti,ab.

42 (home glucose adj (test$ or monitor$)).ti,ab.
43 (self adj (test$ or monitor$)).ti,ab.

44 GLUCOSE TOLERANCE TEST/

45 OGTT.ti,ab.

46 (glucose adj (toleran$ or test$ or load$)).ti,ab.
47 (fasting adj plasma adj glucose).ti,ab.

48 FPG.ti,ab.

49 HEMOGLOBIN A, GLYCOSYLATED/

50 HbAlc.ti,ab.

51 (h?emoglobin? adj3 glycosylat$).ti,ab.

52 (glycated adj3 h?emoglobin?).ti,ab.

53 or/38-52

54 and/37,53

55 limit 54 to yr="2008 -Current"

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to March
2013, EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2013
Search Strategy:

DiP_update HbAlc blood glucose HbAlc _monitor_values_ cdsrdare 260413

# Searches
1 PREGNANCY IN DIABETICS.kw.
2 DIABETES, GESTATIONAL.kw.
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3 (gestation$ adj3 diabet$).tw,tx.

4 GDM.tw,tx.

5 or/1-4

6 DIABETES MELLITUS.kw.

7 DIABETES INSIPIDUS. .kw.

8 (T1DM or T2DM).tw,tx.

9 diabet$.tw,tx.

10 PREDIABETIC STATE.kw.

11 prediabet$.tw,tx.

12 impaired glucose tolerance.tw,tx.

13 IGT.tw,tx.

14 Impaired fasting glucose.tw,tx.

15 IFG.tw,tx.

16 Impaired glucose regulation.tw,tx.

17 IGR.tw,tX.

18 GLUCOSE INTOLERANCE .kw.

19 HYPERGLYCEMIA.kw.

20 hyperglyc?emi?.tw,tx.

21 or/6-20

22 PREGNANCY .kw.

23 (pregnan$ or gestation$).tw,tx.

24 PREGNANT WOMEN.kw.

25 PRECONCEPTION CARE.kw.

26 PRENATAL CARE.kw.

27 pre?conception.tw,tx.

28 (pre adj conception).tw,tx.

29 pre?pregnancy.tw,tx.

30 (pre adj pregnancy).tw,tx.

31 (pre?natal$ or pre?conception or ante?natal$).tw,tx.
32 (pre adj natal$).tw,tx.

33 (pre adj conception).tw,tx.

34 (ante adj natal$).tw,tx.

35 or/22-34

36 and/21,35

37 or/5,36

38 BLOOD GLUCOSE .kw.

39 (blood adj3 (glucose or sugar?)).tw,tx.
40 BLOOD GLUCOSE SELF-MONITORING.kw.
41 BGSM.tw,tx.

42 (home glucose adj (test$ or monitor$)).tw,tx.
43  (self adj (test$ or monitor$)).tw,tx.

44 GLUCOSE TOLERANCE TEST.kw.
45 OGTT.tw,tx.

46 (glucose adj (toleran$ or test$ or load$)).tw,tx.
47 (fasting adj plasma adj glucose).tw,tx.
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48 FPG.tw,tx.

49 HEMOGLOBIN A, GLYCOSYLATED.kw.
50 HbALc.tw,tx.

51 (h?emoglobin? adj3 glycosylat$).tw,tx.
52 (glycated adj3 h?emoglobin?).tw,tx.

53 or/38-52

54 and/37,53

Database(s): Embase 1974 to 2013 April 25
Search Strategy:
DiP_update HbAlc blood glucose HbAlc monitor values embase 250413

# Searches

PREGNANCY DIABETES MELLITUS/ or MATERNAL DIABETES MELLITUS/
(gestation$ adj3 diabet$).ti,ab.

or/1-2

DIABETES MELLITUS/ or IMPAIRED GLUCOSE TOLERANCE/ or INSULIN DEPENDENT
DIABETES MELLITUS/ or JUVENILE DIABETES MELLITUS/ or NON INSULIN
DEPENDENT DIABETES MELLITUS/

5 (T1DM or T2DM).ti,ab.

6 (IDDM or NIDDM).ti,ab.
7 diabets.ti.
8
9

A WDN P

pre?diabet$.ti,ab.
impaired fasting glucose.ti,ab.
10 (IGT or IFG).ti,ab.
11 IGR.ti,ab.
12 GLUCOSE INTOLERANCE/
13 HYPERGLYCEMIA/
14 hyperglyc?emi?.ti,ab.
15 or/4-14
16 PREGNANCY/ or PREGNANT WOMAN/
17 (pregnan$ or gestation$).ti,ab.
18 MATERNAL CARE/
19 pre?conception.ti,ab.
20 (pre adj conception).ti,ab.
21 pre?pregnancy.ti,ab.
22 (pre adj pregnancy).ti,ab.
23 PRENATAL CARE/
24 (pre?natal$ or ante?natal$).ti,ab.
25 (pre adj natal$).ti,ab.
26 (ante adj natal$).ti,ab.

27 or/16-26
28 and/15,27
29 or/3,28

30 BLOOD GLUCOSE MONITORING/
31 (blood adj3 (glucose or sugar?)).ti,ab.
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32 BGSM.ti,ab.

33 GLUCOSE BLOOD LEVEL/

34 (home glucose adj (test$ or monitor$)).ti,ab.
35 (self adj (test$ or monitor$)).ti,ab.

36 GLUCOSE TOLERANCE TEST/ or GLUCOSE CLAMP TECHNIQUE/ or INTRAVENOUS
GLUCOSE TOLERANCE TEST/ or ORAL GLUCOSE TOLERANCE TEST/

37 (glucose adj (test$ or toleran$ or load?)).ti,ab.
38 (fasting adj plasma adj glucose).ti,ab.
39 FPG.ti,ab.

40 HEMOGLOBIN Alc/

41 HbAlc.ti,ab.

42 (h?emoglobin? adj3 glycosylat$).ti,ab.
43 (glycated adj3 h?emoglobin?).ti,ab.
44 or/30-43

45 and/29,44

46 conference abstract.pt.

47 letter.pt. or LETTER/

48 note.pt.

49 editorial.pt.

50 CASE REPORT/ or CASE STUDY/
51 (letter or comment* or abstracts).ti.

52 or/46-51

53 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
54 52 not 53

55  ANIMAL/ not HUMAN/

56 NONHUMAN/

57 exp ANIMAL EXPERIMENT/

58 exp EXPERIMENTAL ANIMAL/

59 ANIMAL MODEL/

60 exp RODENT/

61 (rat or rats or mouse or mice).ti.

62 or/54-61

63 45 not 62

64 limit 63 to english language

65 limit 64 to yr="2008 -Current"

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2013

Search Strategy: DiP_update_HbAlc_blood_glucose_HbAlc_monitor_values_hta 260413
# Searches

exp PREGNANCY IN DIABETICS/

DIABETES, GESTATIONAL/

(gestation$ adj3 diabet$).tw.

GDM.tw.

or/1-4

exp DIABETES MELLITUS/

O OB WN P
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7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.tw.

10 PREDIABETIC STATE/

11  prediabet$.tw.

12 impaired glucose tolerance.tw.

13 IGT.tw.

14 Impaired fasting glucose.tw.

15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 GLUCOSE INTOLERANCE/
19 HYPERGLYCEMIA/

20 hyperglyc?em?.tw.

21 or/6-20

22 PREGNANCY/

23 (pregnan$ or gestation$).tw.
24 PREGNANT WOMEN/

25 PRECONCEPTION CARE/
26 PRENATAL CARE/

27 pre?conception.tw.

28 (pre adj conception).tw.

29 pre?pregnancy.tw.

30 (pre adj pregnancy).tw.

31 (pre?natal$ or pre?conception or ante?natal).tw.
32 (pre adj natal$).tw.

33 (pre adj conception).tw.

34 (ante adj natal$).tw.

35 or/22-34
36 and/21,35
37 or/5,36

38 BLOOD GLUCOSE/

39 (blood adj3 (glucose or sugar?)).tw.

40 BLOOD GLUCOSE SELF-MONITORING/
41 BGSM.tw.

42 (home glucose adj (test$ or monitor$)).tw.
43  (self adj (test$ or monitor$)).tw.

44 GLUCOSE TOLERANCE TEST/

45 OGTT.tw.

46 (glucose adj (toleran$ or test$ or load$)).tw.
47 (fasting adj plasma adj glucose).tw.

48 FPG.tw.

49 HEMOGLOBIN A, GLYCOSYLATED/

50 HbA1c.tw.

51 (h?emoglobin? adj3 glycosylat$).tw.
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52 (glycated adj3 h?emoglobin?).tw.
53 or/38-52

54 and/37,53

Database(s): Ovid MEDLINE(R) 1946 to April Week 3 2013
Search Strategy:
DiP_update HbAlc blood glucose HbAlc monitor_values medline 260413

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM . ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT .ti,ab.

14 Impaired fasting glucose.ti,ab.
15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 GLUCOSE INTOLERANCE/

19 HYPERGLYCEMIA/

20 hyperglyc?emi?.ti,ab.

21 or/6-20

22 PREGNANCY/

23 (pregnan$ or gestation$).ti,ab.
24 PREGNANT WOMEN/

25 PRECONCEPTION CARE/

26 PRENATAL CARE/

27 pre?conception.ti,ab.

28 (pre adj conception).ti,ab.

29 pre?pregnancy.ti,ab.

30 (pre adj pregnancy).ti,ab.

31 (pre?natal$ or pre?conception or ante?natal$).ti,ab.
32 (pre adj natal$).ti,ab.

33 (pre adj conception).ti,ab.

34 (ante adj natal$).ti,ab.

35 or/22-34

36 and/21,35

37 or/5,36
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# Searches

38 BLOOD GLUCOSE/

39 (blood adj3 (glucose or sugar?)).ti,ab.

40 BLOOD GLUCOSE SELF-MONITORING/
41 BGSM.ti,ab.

42 (home glucose adj (test$ or monitor$)).ti,ab.
43 (self adj (test$ or monitor$)).ti,ab.

44 GLUCOSE TOLERANCE TEST/

45 (glucose adj (toleran$ or test$ or load$)).ti,ab.
46 OGTT.ti,ab.

47 (fasting adj plasma adj glucose).ti,ab.

48 FPG.ti,ab.

49 HEMOGLOBIN A, GLYCOSYLATED/

50 HbAlc.ti,ab.

51 (h?emoglobin? adj3 glycosylat$).ti,ab.

52 (glycated adj3 h?emoglobin?).ti,ab.

53 or/38-52

54 and/37,53

55 LETTER/

56 EDITORIAL/

57 NEWS/

58 exp HISTORICAL ARTICLE/

59  ANECDOTES AS TOPIC/

60 COMMENT/

61 CASE REPORT/

62 (letter or comment* or abstracts).ti.

63 or/55-62

64 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
65 63 not 64

66 ANIMALS/ not HUMANS/

67 exp ANIMALS, LABORATORY/

68 exp ANIMAL EXPERIMENTATION/

69 exp MODELS, ANIMAL/

70 exp RODENTIA/

71 (rat or rats or mouse or mice).ti.

72 or/65-71

73 54 not 72

74 limit 73 to english language

75 limit 74 to yr="2008 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations April 25, 2013
Search Strategy: DiP_update_ HbAlc_blood glucose HbAlc_monitor_values mip_220413

# Searches

1 ((gestation$ or pregan$) adj3 diabet$).ti,ab.
2 (diabet$ or prediabet$ or pre?diabet$).ti,ab.
3 (T1DM or T2DM).ti,ab.
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Search 4: Screening for gestational diabetes in the first and

Searches

impaired glucose tolerance.ti,ab.

impaired fasting glucose.ti,ab.

impaired glucose regulation.ti,ab.

(IGT or IFG or IGR).ti,ab.

(glucose adj3 intoleran$).ti,ab.
hyperglyc?emi?.ti,ab.

or/2-9

(pregnan$ or gestation$).ti,ab.

(pre?natal$ or pre?conception or ante?natal$).ti,ab.
(pre adj natal$).ti,ab.

(pre adj conception).ti,ab.

(ante adj natal$).ti,ab.

or/11-15

and/10,16

or/1,17

(blood adj3 (glucose or sugar?)).ti,ab.
(glucose ad;j3 (test$ or monitor$ or assess$)).ti,ab.
OGTT.ti,ab.

(glucose adj (toleran$ or test$ or load$)).ti,ab.
fasting plasma glucose.ti,ab.

FPG.ti,ab.

(h?emoglobin? adj3 glycosylat$).ti,ab.
(glycated adj3 h?emoglobin?).ti,ab.
HbAlc.ti,ab.

or/19-27

and/18,28

second trimesters

A single search was conducted for 2 review questions.

Review question 6: What is the effectiveness of the following procedures in detecting
glucose intolerance in the first trimester diagnosed using a 75g oral glucose tolerance test

(OGTT):

risk factor based screening
urine test for glycosuria
random blood glucose test

50g oral glucose challenge test
fasting blood glucose test
HbAlc test?

Review question 7: What is the effectiveness of the following procedures in detecting
glucose intolerance in the second trimester diagnosed using a 759 oral glucose tolerance

test (OGTT):
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¢ risk factor based screening

e urine test for glycosuria

¢ random blood glucose test

e 50g oral glucose challenge test
¢ fasting blood glucose test

e HbAlc test?

Database(s): Ovid MEDLINE(R) 1946 to February Week 2 2014
Search Strategy: DiP_update_diagnosis_1st_2nd_trimester_ RERUN1_medline_240214

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM.ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT .ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 Non?diabetic hyperglyc?emi#.ti,ab.
19 NDH.ti,ab.

20 GLUCOSE INTOLERANCE/

21 or/6-20

22 PREGNANCY/

23 (pregnan$ or gestation$).ti,ab.

24 PREGNANT WOMEN/

25 or/22-24

26 and/21,25

27 or/5,26

28 RISK ASSESSMENT/ or RISK FACTORS/
29 MASS tr/

30 screen$.ti,ab.

31 or/29-30

32 and/28,31

33 (risk adj2 factor? adj2 screen$).ti,ab.
34 or/32-33

35 exp GLYCOSURIA/

36 ((glucose or sugar$) adj2 urine).ti,ab.
37 GLUCOSE TOLERANCE TEST/
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# Searches

38 BLOOD GLUCOSE/an [Analysis]

39 ((random or fast$ or oral) adj2 blood glucose).ti,ab.
40 "oral glucose tolerance test".ti,ab.

41 (OGTT or FPG or IFG).ti,ab.

42 HEMOGLOBIN A, GLYCOSYLATED/

43 HbAlc.ti,ab.

44 ((glycated or glycosylated) adj2 (haemoglobin or hemoglobin)).ti,ab.
45 MATERNAL SERUM SCREENING TESTS/
46 or/34-45

47 and/27,46

48 LETTER/

49 EDITORIAL/

50 NEWS/

51 exp HISTORICAL ARTICLE/

52 ANECDOTES AS TOPIC/

53 COMMENT/

54 CASE REPORT/

55 (letter or comment* or abstracts).ti.

56 or/48-55

57 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
58 56 not 57

59 ANIMALS/ not HUMANS/

60 exp ANIMALS, LABORATORY/

61 exp ANIMAL EXPERIMENTATION/

62 exp MODELS, ANIMAL/

63 exp RODENTIA/

64 (rat or rats or mouse or mice).ti.

65 or/58-64

66 47 not 65

67 limit 66 to english language

68 limit 67 to yr="2012 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations June 13, 2014

Search Strategy:DiP_update_diagnosis_1% 2" trimester_mip_160614
# Searches

((gestation$ or pregnan$) adj3 diabet$).ti,ab.

GDM.ti,ab.

or/1-2

(T1DM or T2DM).ti,ab.

diabet$.ti,ab.

prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.

IGT.ti,ab.

Impaired fasting glucose.ti,ab.

IFG.ti,ab.
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# Searches
11 Impaired glucose regulation.ti,ab.
12 IGR.ti,ab.

13 Non?diabetic hyperglyc?emi#.ti,ab.
14 NDH.ti,ab.

15 (glucose adj (toleran$ or intoleran$)).ti,ab.
16 or/4-15

17 (pregnan$ or gestation$).ti,ab.

18 and/16-17

19 or/3,18

20 (risk adj2 factor? adj5 screen$).ti,ab.

21 glycosuria.ti,ab.

22 ((glucose or sugar$) adj2 urine).ti,ab.

23 glucose tolerance test?.ti,ab.

24 ((random or fast$ or oral) adj2 blood glucose).ti,ab.
25 "oral glucose tolerance test".ti,ab.

26 (OGTT or FPG or IFG).ti,ab.

27 HbAlc.ti,ab.

28 ((glycated or glycosylated) adj2 (haemoglobin or hemoglobin)).ti,ab.
29 or/20-28

30 and/19,29

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials January 2014
Search Strategy: DiP_update_diagnosis_1st_2nd_trimester_RERUN1_cctr_240214

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM .ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT.ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 Non?diabetic hyperglyc?emi#.ti,ab.
19 NDH.ti,ab.

20 GLUCOSE INTOLERANCE/

21 or/6-20
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# Searches
22 PREGNANCY/
23 (pregnan$ or gestation$).ti,ab.

24 PREGNANT WOMEN/

25 or/22-24

26 and/21,25

27 or/5,26

28 RISK ASSESSMENT/ or RISK FACTORS/
29 MASS SCREENING/

30 screen$.ti,ab.

31 or/29-30

32 and/28,31

33 (risk adj2 factor? adj2 screen$).ti,ab.

34 or/32-33

35 exp GLYCOSURIA/

36 ((glucose or sugar$) adj2 urine).ti,ab.

37 GLUCOSE TOLERANCE TEST/

38 BLOOD GLUCOSE/an [Analysis]

39 ((random or fast$ or oral) adj2 blood glucose).ti,ab.
40 "oral glucose tolerance test".ti,ab.

41 (OGTT or FPG or IFG).ti,ab.

42 HEMOGLOBIN A, GLYCOSYLATED/

43 HbAlc.ti,ab.

44 ((glycated or glycosylated) adj2 (haemoglobin or hemoglobin)).i,ab.
45 MATERNAL SERUM SCREENING TESTS/
46 or/34-45

47 and/27,46

48 limit 47 to yr="2012 -Current"

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to December
2013, EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2014
Search Strategy: DiP_update_diagnosis_1st 2nd_trimester RERUN1 cdsrdare_ 240214

# Searches

PREGNANCY IN DIABETICS.kw.
DIABETES, GESTATIONAL.kw.
(gestation$ adj3 diabet$).tw,tx.
GDM.tw,tx.

or/1-4

DIABETES MELLITUS.kw.
DIABETES INSIPIDUS.kw.
(T1DM or T2DM).tw,tx.
diabet$.ti.

PREDIABETIC STATE.kw.
prediabet$.tw,tx.

impaired glucose tolerance.tw,tx.
IGT.tw,tx.
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# Searches

14 Impaired fasting glucose.tw,tx.

15 IFG.tw,tx.

16 Impaired glucose regulation.tw,tx.
17 IGR.tw,tXx.

18 Non?diabetic hyperglyc?emi#.tw,tx.

19 NDH.tw,tx.
20 GLUCOSE INTOLERANCE .kw.

21 or/6-20
22 PREGNANCY .kw.
23 (pregnan$ or gestation$).tw,tx.

24 PREGNANT WOMEN.kw.

25 or/22-24

26 and/21,25

27 or/5,26

28 (RISK ASSESSMENT or RISK FACTORS).kw.
29 MASS SCREENING.kw.

30 screen$.tw,tx.

31 or/29-30

32 and/28,31

33 (risk adj2 factor? adj2 screen$).tw,tx.

34 or/32-33

35 GIYCOSURIA.kw.

36 ((glucose or sugar$) adj2 urine).ti,ab.

37 GLUCOSE TOLERANCE TEST.kw.

38 BLOOD GLUCOSE .kw.

39 ((random or fast$ or oral) adj2 blood glucose).tw,tx.
40 "oral glucose tolerance test".tw,tx.

41 (OGTT or FPG or IFG).tw,tx.

42 HEMOGLOBIN A, GLYCOSYLATED.kw.

43 HbALc.tw,tx.

44 ((glycated or glycosylated) adj (haemoglobin or hemoglobin)).tw,tx.
45 MATERNAL SERUM SCREENING TESTS.kw.
46 or/34-45

47 and/27,46

48 ("2012" or "2013" or "2014").dp.

49 and/47-48

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2014
Search Strategy: DiP_update_diagnosis_1st_2nd_trimester RERUN1_hta 240214

# Searches

exp PREGNANCY IN DIABETICS/
DIABETES, GESTATIONAL/
(gestation$ adj3 diabet$).tw.
GDM.tw.

or/1-4

g b WODN PP
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Searches

exp DIABETES MELLITUS/

exp DIABETES INSIPIDUS/

(T1DM or T2DM).tw.

diabet$.ti.

PREDIABETIC STATE/
prediabet$.tw.

impaired glucose tolerance.tw.
IGT.tw.

Impaired fasting glucose.tw.

IFG.tw.

Impaired glucose regulation.tw.
IGR.tw.

Non?diabetic hyperglyc?emi#.tw.
NDH.tw.

GLUCOSE INTOLERANCE/

or/6-20

PREGNANCY/

(pregnan$ or gestation$).tw.
PREGNANT WOMEN/

or/22-24

and/21,25

or/5,26

RISK ASSESSMENT/ or RISK FACTORS/
MASS SCREENING/

screen$.tw.

or/29-30

and/28,31

(risk adj2 factor? adj2 screen$).tw.
or/32-33

exp GLYCOSURIA/

((glucose or sugar$) adj2 urine).ti,ab.
GLUCOSE TOLERANCE TEST/
BLOOD GLUCOSE/an [Analysis]
((random or fast$ or oral) adj2 blood glucose).tw.
"oral glucose tolerance test".tw.
(OGTT or FPG or IFG).tw.
HEMOGLOBIN A, GLYCOSYLATED/
HbA1c.tw.

((glycated or glycosylated) adj2 (haemoglobin or hemoglobin)).tw.
MATERNAL SERUM SCREENING TESTS/
or/34-45

and/27,46

("2012" or "2013" or "2014").dp.

nd 48
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Search 5: Diagnostic criteria for gestational diabetes

Review guestion 8: Which diagnostic criteria should be used to diagnose diabetes in
pregnant women using a 759 OGTT: WHO or IADPSG?

Database(s): Ovid MEDLINE(R) 1946 to June Week 2 2012
Search Strategy: DiP_update_ WHO_IADPSG_medline_250612

#  Searches

1 ‘"International Association of the Diabetes and Pregnancy Study Group$".ti,ab.
2 IADPSG.ti,ab.
3 or/1-2

4 LETTER/

5 EDITORIAL/

6 NEWS/

7 exp HISTORICAL ARTICLE/

8 ANECDOTES AS TOPIC/

9 COMMENT/

10 CASE REPORT/

11 (letter or comment* or abstracts).ti.

12 or/4-11

13 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
14 12 not13

15 ANIMALS/ not HUMANS/

16 exp ANIMALS, LABORATORY/

17 exp ANIMAL EXPERIMENTATION/

18 exp MODELS, ANIMAL/

19 exp RODENTIA/

20 (rat or rats or mouse or mice).ti.

21 or/14-20

22 3not21

23 limit 22 to english language

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations June 25, 2012
Search Strategy: DiP_update. WHO_IADPSG_mip_250612

# Searches

1 ‘'International Association of the Diabetes and Pregnancy Study Group$".ti,ab.
2 |ADPSG:.ti,ab.

3 or/1-2

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials June 2012
Search Strategy: DiP_update_ WHO_IADPSG_cctr_250612

# Searches

1 ‘"International Association of the Diabetes and Pregnancy Study Group$".ti,ab.
2 |ADPSG.ti,ab.

3 or/1-2
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Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to June 2012,
EBM Reviews - Database of Abstracts of Reviews of Effects 2nd Quarter 2012
Search Strategy: DiP_update_ WHO_IADPSG_cdsrdare_250612

# Searches

1 ‘International Association of the Diabetes and Pregnancy Study Group$".tw,tx.
2 |ADPSG.tw,tx.

3 or/1-2

Database(s): EBM Reviews - Health Technology Assessment 2nd Quarter 2012
Search Strategy: DiP_update_ WHO_IADPSG_hta_270612

# Searches

1 ‘"International Association of the Diabetes and Pregnancy Study Group$".tw,tx.
2 |ADPSG.tw,tx.

3 or/1-2

Database(s): Embase 1974 to 2012 Week 25
Search Strategy: DiP_update_ WHO_ IADPSG_embase_ 250612

#  Searches

1 ‘International Association of the Diabetes and Pregnancy Study Group$".ti,ab.
2 IADPSG.ti,ab.

3 or/1-2

4  conference abstract.pt.
5 letter.pt. or LETTER/
6 note.pt.

7  editorial.pt.

8 CASE REPORT/ or CASE STUDY/

9  (letter or comment* or abstracts).ti.

10 or/4-9

11 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
12 10 not 11

13 ANIMAL/ not HUMAN/

14 NONHUMAN/

15 exp ANIMAL EXPERIMENT/

16 exp EXPERIMENTAL ANIMAL/

17 ANIMAL MODEL/

18 exp RODENT/

19 (rat or rats or mouse or mice).ti.

20 or/12-19

21 3not 20

22 limit 21 to english language
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Search 6: Interventions for gestational diabetes

Review guestion 9: What is the effectiveness of the following interventions (alone or in
combination) in women with gestational diabetes:

e non-pharmacological interventions (diet and/or exercise)

¢ pharmacological interventions (metformin, glibenclamide and insulin)?

Database(s): Ovid MEDLINE(R) 1946 to March Week 3 2014 Search Strategy:
DiP_update_ GDM_interventions. RERUN1_medline_270314

#
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26
27

28
29
30
31
32
33
34
35
36

Searches

randomized controlled trial.pt.

controlled clinical trial.pt.

DOUBLE BLIND METHOD/

SINGLE BLIND METHOD/

RANDOM ALLOCATION/

or/1-5

((single or double or triple or treble) adj5 (blind$ or mask$)).tw,sh.
clinical trial.pt.

exp CLINICAL TRIAL/

exp CLINICAL TRIALS AS TOPIC/

(clinic$ adj5 trial$).tw,sh.

PLACEBOS/

placebo$.tw,sh.

random$.tw,sh.

or/7-14

or/6,15

META ANALYSIS/

META ANALYSIS AS TOPIC/

meta analysis.pt.

(metaanaly$ or meta-analy$ or (meta adj analy$)).tw,sh.
(systematic$ adj5 (review$ or overview$)).tw,sh.
(methodologic$ adj5 (review$ or overview$)).tw,sh.
or/17-22

review$.pt.

(medline or medlars or embase or cinahl or cochrane or psycinfo or psychinfo or psychlit or
psyclit or "web of science" or "science citation" or scisearch).tw.

((hand or manual$) adj2 search$).tw.

(electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw,sh.

(pooling or pooled or mantel haenszel).tw,sh.

(peto or dersimonian or der simonian or fixed effect).tw,sh.
or/25-29

and/24,30

or/23,31

letter.pt.

case report.tw.

comment.pt.

editorial.pt.
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#
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Searches

historical article.pt.

or/33-37

32 not 38

16 not 38

32 not 38

or/40-41

DIABETES, GESTATIONAL/th, dh, dt [Therapy, Diet Therapy, Drug Therapy]
(diabet$ adj3 ("pregnancy induced" or gestat$ or gravid$)).ti,ab.

GDM.ti,ab.

or/43-45

exp LIFE STYLE/

((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).ti,ab.
WEIGHT LOSS/

WEIGHT REDUCTION PROGRAMS/

DIABETIC DIET/

DIET THERAPY/

DIET, REDUCING/

CALORIC RESTRICTION/

(diet$ adj2 (therap$ or advi$ or modif$ or chang$)).ti,ab.

(diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?ems$ or restrict$ or
reduc$ or hypocalor$)).ti,ab.

(weigh$ adj3 (los$ or reduc$)).ti,ab.

((calori$ or calory) adj3 (restrict$ or reduc$ or low)).ti,ab.
exp EXERCISE/

exp EXERCISE THERAPY/

exp EXERCISE MOVEMENT TECHNIQUES/
exp "PHYSICAL EDUCATION AND TRAINING"/
PHYSICAL FITNESS/

exp SPORTS/

(exercis$ or sport$ or kinesi?therap$).ti,ab.
(physic$ adj5 (activ$ or fit$)).ti,ab.
METFORMIN/

(metformin or glucophage or glucient or metsol or bolamyn or metabet).ti,ab.
GLYBURIDE/

(gl#bencl#mid? or gl#buride).ti,ab.

exp INSULIN/tu [Therapeutic Use]

exp INSULINS/tu [Therapeutic Use]
insulin$.ti,ab.

or/47-73

and/46,74

limit 75 to english language

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/

ANECDOTES AS TOPIC/
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82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

Searches

COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
or/77-84

RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
85 not 86

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/87-93

76 not 94

and/42,95

limit 96 to yr="2012 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations June 20, 2012

DiP_update_GDM_interventions_mip_210612

#

o OB W N P

~

10
11
12
13
14
15

Searches

(diabet$ adj3 ("pregnancy induced" or gestat$ or gravid$)).ti,ab.

GDM.ti,ab.

or/1-2

((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).ti,ab.
(diet$ adj2 (therap$ or advi$ or modif$ or chang$)).ti,ab.

(diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?ems$ or restrict$ or
reduc$ or hypocalor$)).ti,ab.

(weigh$ adj3 (los$ or reduc$)).ti,ab.

((calori$ or calory) adj3 (restrict$ or reduc$ or low)).ti,ab.

(exercis$ or sport$ or kinesi?therap$).ti,ab.

(physic$ adj5 (activ$ or fit$)).ti,ab.

(metformin or glucophage or glucient or metsol or bolamyn or metabet).ti,ab.
(gi#bencl#mid? or gl#buride).ti,ab.

insulin$.ti,ab.

or/4-13

and/3,14

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials June 2012

DiP_update_ GDM _interventions_cctr_200612

#

1
2
3

Searches

DIABETES, GESTATIONAL/

(diabet$ adj3 (pregnan$ or gestat$)).kw.

(diabet$ adj3 ("pregnancy induced" or gestat$ or gravid$)).ti,ab.
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# Searches

4 GDM.ti,ab.

5 or/1-4

6 exp LIFE STYLE/

7 (life style$ or life?style$).kw.

8 ((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).ti,ab.
9 WEIGHT LOSS/

10 WEIGHT REDUCTION PROGRAMS/

11 DIABETIC DIET/

12 DIET THERAPY/

13 DIET, REDUCING/

14 CALORIC RESTRICTION/

15 (diet$ adj2 (therap$ or advi$ or modif$ or chang$)).ti,ab,kw.

16 (diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?ems$ or restrict$ or
reduc$ or hypocalor$)).ti,ab,kw.

17 (weigh$ adj3 (los$ or reduc$)).ti,ab,kw.

18 ((calori$ or calory) adj3 (restrict$ or reduc$ or low)).ti,ab,kw.
19 exp EXERCISE/

20 exp EXERCISE THERAPY/

21 exp EXERCISE MOVEMENT TECHNIQUES/

22 exp "PHYSICAL EDUCATION AND TRAINING"/

23 PHYSICAL FITNESS/

24 exp SPORTS/

25 (exercis$ or sport$ or kinesi?therap$).ti,ab,kw.

26 (physic$ adj5 (activ$ or fit$)).ti,ab,kw.

27 physical education.kw.

28 METFORMIN/

29 (metformin or glucophage or glucient or metsol or bolamyn or metabet).ti,ab,kw.

30 GLYBURIDE/

31 (gl#bencl#mid? or gl#buride).ti,ab,kw.
32 exp INSULIN/

33 exp INSULINS/

34 insulin®.ti,ab,kw.

35 or/6-34

36 and/5,35

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to June 2012,
EBM Reviews - Database of Abstracts of Reviews of Effects 2nd Quarter 2012

DiP_update_ GDM_interventions_cdsrdare_210612
# Searches
(diabet$ adj3 (pregnan$ or gestat$)).kw.
(diabet$ adj3 ("pregnancy induced" or gestat$ or gravids$)).tw,tx.
GDM.tw,tx.
or/1-3
(life style$ or life?style$).kw.

a b WO N P
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0 N O

10
11
12
13
14
15
16
17
18

Searches
((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).tw,tx.
(diet$ adj2 (therap$ or advi$ or modif$ or chang$)).tw,tx.

(diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?em$ or restrict$ or
reduc$ or hypocalor$)).tw,tx.

(weigh$ adj3 (los$ or reduc$)).tw,tx.

((calori$ or calory) adj3 (restrict$ or reduc$ or low)).tw,tx.

(exercis$ or sport$ or kinesi?therap$).tw,tx.

(physic$ adj5 (activ$ or fit$)).tw, tx.

physical education.kw.

(metformin or glucophage or glucient or metsol or bolamyn or metabet).tw,tx.
(gi#tbencl#mid? or gl#buride).tw,tx.

insulin®.tw,tx.

or/5-16

and/4,17

Database(s): EBM Reviews - Health Technology Assessment 2nd Quarter 2012
DiP_update_GDM_interventions_hta_210612

#

© 00 N o OB~ WDN PP

el o =
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15
16
17
18
19
20
21
22
23
24
25
26

Searches

DIABETES, GESTATIONAL/

(diabet$ adj3 ("pregnancy induced" or gestat$ or gravid$)).tw.
GDM.tw.

or/1-3

exp LIFE STYLE/

((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).tw.
WEIGHT LOSS/

WEIGHT REDUCTION PROGRAMS/

DIABETIC DIET/

DIET THERAPY/

DIET, REDUCING/

CALORIC RESTRICTION/

(diet$ adj2 (therap$ or advi$ or modif$ or chang$)).tw.

(diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?ems$ or restrict$ or
reduc$ or hypocalor$)).tw.

(weigh$ adj3 (los$ or reduc$)).tw.

((calori$ or calory) adj3 (restrict$ or reduc$ or low)).tw.
exp EXERCISE/

exp EXERCISE THERAPY/

exp EXERCISE MOVEMENT TECHNIQUES/

exp "PHYSICAL EDUCATION AND TRAINING"/
PHYSICAL FITNESS/

exp SPORTS/

(exercis$ or sport$ or kinesi?therap$).tw.

(physic$ adj5 (activ$ or fit$)).tw.

METFORMIN/

(metformin or glucophage or glucient or metsol or bolamyn or metabet).tw.
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27
28
29
30
31
32

Searches

GLYBURIDE/

(gl#bencl#mid? or gl#buride).tw.
exp INSULIN/

insulin$.tw.

or/5-30

and/4,31

Database(s): Embase 1974 to 2014 March 26
Search Strategy: DiP_update_ GDM _intervention_ RERUN1 embase 270314

#

© 00 N O 0o A WDN PP

[N
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33

Searches

CLINICAL TRIAL/ or "CLINICAL TRIAL (TOPIC)"/
(clinic$ adj5 trial$).ti,ab,sh.

SINGLE BLIND PROCEDURE/

DOUBLE BLIND PROCEDURE/

RANDOM ALLOCATION/

CROSSOVER PROCEDURE/

PLACEBO/

placebo$.ti,ab,sh.

randoms$.ti,ab,sh.

RANDOMIZED CONTROLLED TRIAL/ or "RANDOMIZED CONTROLLED TRIAL
(TOPIC)"/

((single or double or triple or treble) adj (blind$ or mask$)).ti,ab,sh.
randomi?ed control$ trial$.tw.

or/1-12

META ANALYSIS/

((meta adj analy$) or metaanalys$ or meta-analy$).ti,ab,sh.
(systematic$ adj5 (review$ or overview$)).ti,sh,ab.

(methodologic$ adj5 (review$ or overview$)).ti,ab,sh.

or/14-17

review.pt.

(medline or medlars or embase).ab.

(scisearch or science citation index).ab.

(psychlit or psyclit or psychinfo or psycinfo or cinahl or cochrane).ab.
((hand or manual$) adj2 search$).tw.

(electronic database$ or bibliographic database$ or computeri?ed database$ or online
database$).tw.

(pooling or pooled or mantel haenszel).tw.

(peto or dersimonian or "der simonian" or fixed effect).tw.

or/20-26

and/19,27

0r/18,28

(book or conference paper or editorial or letter or note or proceeding or short survey).pt.
13 not 30

29 not 30

0r/31-32
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#
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Searches

exp PREGNANCY DIABETES MELLITUS/th, dt [Therapy, Drug Therapy]
(diabet$ adj3 ("pregnancy induced" or gestat$ or gravid$)).ti,ab.
GDM.ti,ab.

or/34-36

LIFESTYLE/

LIFESTYLE MODIFICATION/

((life style$ or life?style$) adj3 (modif$ or chang$ or advi$ or therap$)).ti,ab.
WEIGHT REDUCTION/

DIABETIC DIET/

DIET THERAPY/

DIET RESTRICTION/

LOW CALORY DIET/

CALORIC RESTRICTION/

(diet$ adj2 (therap$ or advi$ or modif$ or chang$)).ti,ab.

(diet$ adj5 (diabet$ or carbohydrat$ or fat$ or weigh$ or sugar$ or glyc?ems$ or restrict$ or
reduc$ or hypocalor$)).ti,ab.

(weigh$ adj3 (los$ or reduc$)).ti,ab.

((calori$ or calory) adj3 (restrict$ or reduc$ or low)).ti,ab.
exp EXERCISE/

exp PHYSICAL ACTIVITY/

FITNESS/

exp KINESIOTHERAPY/

PHYSICAL EDUCATION/

exp SPORT/

(exercis$ or sport$ or kinesi?therap$).ti,ab.

(physic$ adj5 (activ$ or fit$)).ti,ab.

METFORMIN/

(metformin or glucophage or glucient or metsol or bolamyn or metabet).ti,ab.
GLIBENCLAMIDE/

(gi#bencl#mid? or gl#buride).ti,ab.

exp INSULIN DERIVATIVE/ct, dt [Clinical Trial, Drug Therapy]
insulin®.ti,ab.

or/38-64

and/37,65

limit 66 to english language

conference abstract.pt.

letter.pt. or LETTER/

note.pt.

editorial.pt.

CASE REPORT/ or CASE STUDY/

(letter or comment* or abstracts).ti.

or/68-73

RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
74 not 75

ANIMAL/ not HUMAN/

NONHUMAN/
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# Searches

79 exp ANIMAL EXPERIMENT/
80 exp EXPERIMENTAL ANIMAL/
81 ANIMAL MODEL/

82 exp RODENT/

83 (rat or rats or mouse or mice).ti.
84 or/76-83

85 67 not 84

86 and/33,85

87 limit 86 to yr="2012 -Current"

E.7 Search 7. Antenatal continuous glucose monitoring

Review question 15: What is the effectiveness of continuous glucose monitoring in pregnant
women with diabetes compared with intermittent capillary blood glucose monitoring?

Database(s): Ovid MEDLINE(R) 1946 to March Week 2 2013
Search Strategy:DiP update_ CGM_medline_260313

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM.ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT.ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 GLUCOSE INTOLERANCE/

19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).ti,ab.

22 PREGNANT WOMEN/

23 or/20-22

24 and/19,23

25 or/5,24

26 (continu$ adj2 glucose monitor$).ti,ab.
27 (ambulatory adj3 (glucose adj3 monitor$)).ti,ab.
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# Searches
28 (CGM or CGMS or CBGM).ti,ab.
29 EXTRACELLULAR FLUID/

30 interstitial.ti,ab.
31 (home glucose adj (test$ or monitor$)).ti,ab.
32 (self adj (test$ or monitor$)).ti,ab.

33 BLOOD GLUCOSE SELF- MONITORING/
34 BGSM.ti,ab.

35 intermittent.ti,ab.

36 IGM.ti,ab.

37 (ICGM or ICBGM).ti,ab.

38 or/26-37

39 and/25,38

40 LETTER/

41 EDITORIAL/

42 NEWS/

43 exp HISTORICAL ARTICLE/

44 ANECDOTES AS TOPIC/

45 COMMENT/

46 CASE REPORT/

47 (letter or comment* or abstracts).ti.
48 or/40-47

49 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
50 48 not 49

51 ANIMALS/ not HUMANS/

52 exp ANIMALS, LABORATORY/

53 exp ANIMAL EXPERIMENTATION/
54 exp MODELS, ANIMAL/

55 exp RODENTIA/

56 (rat or rats or mouse or mice).ti.

57 or/50-56

58 39 not 57

59 limit 58 to english language

60 limit 59 to yr="2008 -Current"

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations March 26, 2013
Search Strategy:DiP_update_ CGM_mip_270313

#  Searches

(gestation$ adj3 diabet$).ti,ab.
GDM.ti,ab.

(diabet$ adj3 pregnan$).ti,ab.
or/1-3

(T1DM or T2DM).ti,ab.
diabet$.ti,ab.

prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.

00 N O 0o A WN P
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Searches
9 IGT.ti,ab.
10 Impaired fasting glucose.ti,ab.
11 IFG.ti,ab.
12 Impaired glucose regulation.ti,ab.
13 IGR.ti,ab.
14 or/5-13

15 (pregnan$ or gestation$).ti,ab.

16 and/14-15

17 or/4,16

18 (continu$ adj2 glucose monitor$).ti,ab.

19 (ambulatory adj3 (glucose adj3 monitor$)).ti,ab.
20 (CGM or CGMS or CBGM).ti,ab.

21 interstitial.ti,ab.

22 (home glucose adj (test$ or monitor$)).ti,ab.
23 (self adj (test$ or monitor$)).ti,ab.

24 ("blood glucose" adj self adj monitor$).ti,ab.
25 BGSM.ti,ab.

26 intermittent.ti,ab.

27 IGM.ti,ab.

28 (ICGM or ICBGM).ti,ab.

29 o0r/18-28

30 and/17,29

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials March 2013
Search Strategy:DiP_update_ CGM_cctr_260313

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM.ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11  prediabet$.ti,ab.

12  impaired glucose tolerance.ti,ab.
13 IGT.ti,ab.

14  Impaired fasting glucose.ti,ab.

15  IFG.ti,ab.

16  Impaired glucose regulation.ti,ab.
17  IGR.ti,ab.

18 GLUCOSE INTOLERANCE/

19 or/6-18
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# Searches

20 PREGNANCY/

21  (pregnan$ or gestation$).ti,ab.
22 PREGNANT WOMEN/

23 or/20-22
24 and/19,23
25 or/5,24

26  (continu$ adj2 glucose monitor$).ti,ab.

27  (ambulatory adj3 (glucose adj3 monitor$)).ti,ab.
28 (CGM or CGMS or CBGM).ti,ab.

29 EXTRACELLULAR FLUID/

30 interstitial.ti,ab.

31  (home glucose adj (test$ or monitor$)).ti,ab.

32  (self adj (test$ or monitor$)).ti,ab.

33 BLOOD GLUCOSE SELF- MONITORING/

34 BGSM.ti,ab.

35 intermittent.ti,ab.

36 IGM.ti,ab.
37 (ICGM or ICBGM).ti,ab.
38  0r/26-37

39 and/25,38
40  limit 39 to yr="2008 -Current"

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to February
2013, EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2013
Search Strategy:DiP_update_ CGM_cdsrdare_260313

# Searches

1 PREGNANCY IN DIABETICS.kw.
2 DIABETES, GESTATIONAL.kw.
3 (gestation$ adj3 diabet$).tw,tx.

4 GDM.tw,tx.

5 or/1-4

6 DIABETES MELLITUS.kw.

7 DIABETES INSIPIDUS.kw.

8 (T1DM or T2DM).tw,tx.

9 diabet$.tw,tx.

10 PREDIABETIC STATE.kw.

11 prediabet$.tw,tx.

12 impaired glucose tolerance.tw,tx.
13 IGT.tw,tx.

14 Impaired fasting glucose.tw,tx.

15 IFG.tw,tx.

16 Impaired glucose regulation.tw,tx.
17 IGR.tw,tx.

18 GLUCOSE INTOLERANCE.kw.
19 or/6-18
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# Searches

20 PREGNANCY .kw.

21 (pregnan$ or gestation$).tw,tx.
22 PREGNANT WOMEN.kw.

23 or/20-22
24 and/19,23
25 or/5,24

26 (continu$ adj2 glucose monitor$).tw, tx.

27 (ambulatory adj3 (glucose adj3 monitor$)).tw,tx.
28 (CGM or CGMS or CBGM).tw,tx.

29 EXTRACELLULAR FLUID.kw.

30 interstitial.tw,tx.

31 (home glucose adj (test$ or monitor$)).tw,tx.
32 (self adj (test$ or monitor$)).tw, tx.

33 BLOOD GLUCOSE SELF- MONITORING.kw.
34 BGSM.tw,tx.

35 intermittent.tw,tx.

36 IGM.tw,tx.

37 (ICGM or ICBGM).tw,tx.

38 or/26-37

39 and/25,38

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2013

Search Strategy:DiP_update_ CGM_hta_270313
# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/
3 (gestation$ adj3 diabet$).tw.

4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.tw.

10 PREDIABETIC STATE/

11  prediabet$.tw.

12 impaired glucose tolerance.tw.
13 IGT.tw.

14 Impaired fasting glucose.tw.
15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 GLUCOSE INTOLERANCE/
19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).tw.
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22 PREGNANT WOMEN/
23 or/20-22

24 and/19,23

25 and/5,24

26 (continu$ adj2 glucose monitor$).tw.

27 (ambulatory adj3 (glucose adj3 monitor$)).tw.
28 (CGM or CGMS or CBGM).tw.

29 EXTRACELLULAR FLUID/

30 interstitial.tw.

31 (home glucose adj (test$ or monitor$)).tw.

32 (self adj (test$ or monitor$)).tw.

33 BLOOD GLUCOSE SELF- MONITORING/
34 BGSM.tw.

35 intermittent.tw.

36 IGM.tw.
37 (ICGM or ICBGM).tw.
38  0r/26-37

39 and/25,38

Database(s): Embase 1974 to 2013 April 12
Search Strategy: DiP_update_ CGM_embase 150413

# Searches

PREGNANCY DIABETES MELLITUS/ or MATERNAL DIABETES MELLITUS/
(gestation$ adj3 diabet$).ti,ab.

or/1-2

DIABETES MELLITUS/ or IMPAIRED GLUCOSE TOLERANCE/ or INSULIN DEPENDENT
DIABETES MELLITUS/ or JUVENILE DIABETES MELLITUS/ or NON INSULIN
DEPENDENT DIABETES MELLITUS/

5 (T1DM or T2DM).ti,ab.

6 (IDDM or NIDDM).ti,ab.
7 diabets.ti.
8
9

A WODN P

pre?diabet$.ti,ab.
impaired fasting glucose.ti,ab.
10 (IGT or IFG).ti,ab.

11 IGR.ti,ab.
12 GLUCOSE INTOLERANCE/
13 or/4-12

14 PREGNANCY/ or PREGNANT WOMAN/
15  (pregnan$ or gestation$).ti,ab.

16 or/14-15
17 and/13,16
18 or/3,17

19 (continu$ adj2 glucose monitor$).ti,ab.

20 (ambulatory adj3 (glucose adj3 monitor$)).ti,ab.
21 (CGM or CGMS or CBGM).ti,ab.

22 INTERSTITIAL FLUID/
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23 (interstitial adj2 fluid?).ti,ab.

24 (home glucose adj (test$ or monitor$)).ti,ab.
25 (self adj (test$ or monitor$)).ti,ab.
26 BLOOD GLUCOSE MONITORING/
27 BGSM.ti,ab.

28 (intermittent adj3 monitor$).ti,ab.
29 IGM.ti,ab.

30 (ICGM or ICBGM).ti,ab.

31 or/19-30

32 and/18,31

33 conference abstract.pt.

34 letter.pt. or LETTER/

35 note.pt.

36 editorial.pt.

37 CASE REPORT/ or CASE STUDY/
38 (letter or comment* or abstracts).ti.
39 or/33-38

40 RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
41 39 not 40

42  ANIMAL/ not HUMAN/

43 NONHUMAN/

44 exp ANIMAL EXPERIMENT/

45 exp EXPERIMENTAL ANIMAL/

46  ANIMAL MODEL/

47 exp RODENT/

48 (rat or rats or mouse or mice).ti.

49 or/41-48

50 32 not 49

51 limit 50 to english language

52 limit 51 to yr="2008 -Current"

E.8 Search 8: Antenatal specialist teams

Review question 16: What is the effectiveness of specialist teams for pregnant
women with diabetes?

Database(s): Ovid MEDLINE(R) 1946 to December Week 4 2012
Search Strategy:DiP_update_specialist_care_medline_070113
# Searches
exp PREGNANCY IN DIABETICS/
DIABETES, GESTATIONAL/
(gestation$ adj3 diabet$).ti,ab.
GDM . ti,ab.
or/1-4

a B~ WO N P
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6 exp DIABETES MELLITUS/
7 exp DIABETES INSIPIDUS/
8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT .ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 or/6-17

19 PREGNANCY/

20 (pregnan$ or gestation$).ti,ab.

21 PREGNANT WOMEN/
22 or/19-21
23 and/18,22

24 or/5,23

25 ((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care
or clinic$)).ti,ab.

26 (specialist adj3 (team$ or clinic$)).ti,ab.

27 ("diabetes-obstetrical" adj clinic$).ti,ab.

28 NURSE MIDWIVES/

29 COMMUNITY HEALTH NURSING/
30 and/28-29

31 (community adj (midwife or midwives or midwifery)).ti,ab.
32 or/25-27,30-31

33 and/24,32

34 LETTER/

35 EDITORIAL/

36 NEWS/

37 exp HISTORICAL ARTICLE/

38 ANECDOTES AS TOPIC/

39 COMMENT/

40 CASE REPORT/

41 (letter or comment* or abstracts).ti.
42 or/34-41

43 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
44 42 not 43

45 ANIMALS/ not HUMANS/

46 exp ANIMALS, LABORATORY/

47 exp ANIMAL EXPERIMENTATION/
48 exp MODELS, ANIMAL/

49 exp RODENTIA/

50 (rat or rats or mouse or mice).ti.

© 2015 National Collaborating Centre for Women'’s and Children’s Health
141



Diabetes in pregnancy
Search strategies

# Searches
51 or/44-50
52 33 not 51

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations January 04, 2013
Search Strategy: DiP_update_specialist_care_mip_070113

# Searches

1 (pregnan$ adj3 diabet$).ti,ab.

2 (gestation$ adj3 diabet$).ti,ab.

3 GDM.ti,ab.

4 or/1-3

5 (T1DM or T2DM).ti,ab.

6 diabet$.ti,ab.

7 prediabet$.ti,ab.

8 impaired glucose tolerance.ti,ab.

9 IGT .ti,ab.

10 Impaired fasting glucose.ti,ab.

11 IFG.ti,ab.

12 Impaired glucose regulation.ti,ab.

13 IGR.ti,ab.

14 or/5-13

15 (pregnan$ or gestation$).ti,ab.

16 and/14-15

17 or/4,16

18 ((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care
or clinic$)).ti,ab.

19 (specialist adj3 (team$ or clinic$)).ti,ab.

20 ("diabetes-obstetrical" adj clinic$).ti,ab.

21 (community adj (midwife or midwives or midwifery)).ti,ab.

22 or/18-21
23 and/17,22

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials December 2012
Search Strategy: DiP_update_specialist_care_cctr_070113

# Searches

exp PREGNANCY IN DIABETICS/
DIABETES, GESTATIONAL/
(gestation$ adj3 diabet$).ti,ab.
GDM.ti,ab.

or/1-4

exp DIABETES MELLITUS/
exp DIABETES INSIPIDUS/
(T1DM or T2DM).ti,ab.
diabet$.ti.

PREDIABETIC STATE/

© 00 N O O A W N PP
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to November
2012, EBM Reviews - Database of Abstracts of Reviews of Effects 4th Quarter 2012
Search Strategy: DiP_update_specialist_care_cdsrdare_070113

#

© 00 N o 0o A WN P
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Searches

prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.
IGT .ti,ab.

Impaired fasting glucose.ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.

IGR.ti,ab.

or/6-17

PREGNANCY/

(pregnan$ or gestation$).ti,ab.
PREGNANT WOMEN/
or/19-21

and/18,22

or/5,23

((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care

or clinic$)).ti,ab.

(specialist adj3 (team$ or clinic$)).ti,ab.
("diabetes-obstetrical" adj clinic$).ti,ab.

NURSE MIDWIVES/

COMMUNITY HEALTH NURSING/

and/28-29

(community adj (midwife or midwives or midwifery)).ti,ab.

or/25-27,30-31
and/24,32

Searches

PREGNANCY IN DIABETICS.kw.
DIABETES, GESTATIONAL.kw.

(gestation$ adj3 diabet$).tw,tx.
GDM.ti,ab.

or/1-4

DIABETES MELLITUS. kw.
DIABETES INSIPIDUS.kw.
(T1DM or T2DM).tw,tx.
diabet$.tw,tx.

PREDIABETIC STATE.kw.
prediabet$.tw,tx.

impaired glucose tolerance.tw,tx.

IGT.tw,tx.
Impaired fasting glucose.tw,tx.
IFG.tw,tx.

Impaired glucose regulation.tw,tx.
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# Searches
17 IGR.tw,tXx.
18 or/6-17

19 PREGNANCY .kw.
20 (pregnan$ or gestation$).tw,tx.
21 PREGNANT WOMEN.kw.

22 or/19-21

23 and/18,22

24 or/5,23

25 ((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care

or clinic$)).tw,tx.
26 (specialist adj3 (team$ or clinic$)).tw,tx.
27 ("diabetes-obstetrical" adj clinic$).tw,tx.
28 NURSE MIDWIVES.kw.
29 COMMUNITY HEALTH NURSING.kw.
30 and/28-29
31 (community adj (midwife or midwives or midwifery)).tw,tx.
32 or/25-27,30-31
33 and/24,32

Database(s): EBM Reviews - Health Technology Assessment 4th Quarter 2012
Search Strategy: DiP_update_specialist_care_hta 070113
# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/
3 (gestation$ adj3 diabet$).tw.

4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.tw.

12 impaired glucose tolerance.tw.
13 IGT.tw.

14 Impaired fasting glucose.tw.
15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 or/6-17

19 PREGNANCY/

20 (pregnan$ or gestation$).tw.
21 PREGNANT WOMEN/

22 or/19-21

23 and/18,22

24 or/5,23
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25

26
27
28
29
30
31
32
33

Searches

((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care
or clinic$)).tw.

(specialist adj3 (team$ or clinic$)).tw.
("diabetes-obstetrical" adj clinic$).tw.

NURSE MIDWIVES/

COMMUNITY HEALTH NURSING/

and/28-29

(community adj (midwife or midwives or midwifery)).tw.
or/25-27,30-31

and/24,32

Database(s): Embase 1974 to 2013 January 07
Search Strategy: DiP_update_specialist_care_embase 080113

#

A WDN P

21
22
23
24
25
26
27
28
29

Searches

PREGNANCY DIABETES MELLITUS/ or MATERNAL DIABETES MELLITUS/
(gestation$ adj3 diabet$).ti,ab.

or/1-2

DIABETES MELLITUS/ or IMPAIRED GLUCOSE TOLERANCE/ or INSULIN DEPENDENT
DIABETES MELLITUS/ or JUVENILE DIABETES MELLITUS/ or NON INSULIN
DEPENDENT DIABETES MELLITUS/

(T1DM or T2DM).ti,ab.
(IDDM or NIDDM).ti,ab.

diabet$.ti.

pre?diabet$.ti,ab.

impaired fasting glucose.ti,ab.

(IGT or IFG).ti,ab.

IGR.ti,ab.

GLUCOSE INTOLERANCE/

or/4-12

PREGNANCY/ or PREGNANT WOMEN/
(pregnan$ or gestation$).ti,ab.

or/14-15

and/13,16

or/3,17

(specialist adj3 (team$ or clinic$)).ti,ab.

((unified or joint or combined or integrated or specialist or divided or centrali#ed) adj5 (care
or clinic$)).ti,ab.

NURSE MIDWIFE/

COMMUNITY HEALTH NURSING/

COMMUNITY/

or/22-23

and/21,24

(community adj3 (midwife or midwives or midwifery)).ti,ab.
("diabetes-obstetrical" adj clinic$).ti,ab.

or/19-20,25-27

and/18,28
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#
30

Searches
limit 29 to english language

DiP_update_specialist_care_cinahl_090113

#

S47
S46
S45

S44
S43
S42
S41
S40
S39
S38
S37
S36
S35
S34
S33
S32
S31
S30
S29
S28
S27
S26
S25
S24
S23
S22
S21
S20

S19
S18
S17
S16
S15
S14
S13
S12
S11
S10
S9

Query
S27 AND S45
S27 AND S45

S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR
S38 OR S39 OR S42 OR S43 OR S44

AB (community N3 midwi?e*)

Tl (community N3 midwi?e*)

S40 AND s41

(MH "COMMUNITY HEALTH NURSING+")

(MH "Nurse Midwifery")

Tl (diabetes?obstetrical) or AB (diabetes?obstetrical)
Tl (centrali?ed N3 clinic*) or AB (centrali?ed N3 clinic*)
Tl (centrali?ed N3 care) or AB (central?ed care)

AB (unified N3 clinic*) or AB (unified N3 clinic*)

TI (unified N3 care) or AB (unified N3 care)

Tl (integrated N3 care*) or AB (integrated N3 care*)
TI (integrated N3 clinic*) or AB (integrated N3 clinic*)
TI (joint N3 care) or AB (joint N3 care)

TI (joint N3 clinic*) or AB (joint N3 clinic*)

Tl (combined N3 care) or AB (combined N3 care)

Tl (specialist N3 clinic*) or AB (specialist N3 clinic*)
Tl (specialist N3 team*) or AB (specialist N3 team*)
S5 OR S26

S20 AND S25

S21 OR S22 OR S23 OR S24

(MH "EXPECTANT MOTHERS")

AB (pregnan* or gestation*)

Tl (pregnan* or gestation*)

(MH "PREGNANCY")

S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16
OR S17 OR S18 OR S19

(MH "GLUCOSE INTOLERANCE")
AB (IGT or IFG or IGR)

TI (IGT or IFG or IGR)

AB ("impaired glucose regulation™)
Tl ("impaired glucose regulation™)
AB ("impaired fasting glucose")

Tl ("impaired fasting glucose")

AB ("impaired glucose tolerance")
Tl ("impaired glucose tolerance")
Tl (prediabet*) or AB (prediabet*)
(MH "PREDIABETIC STATE")
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# Query

S8 Tl diabet*

S7 TI (T1DM) or Tl (T2DM)

S6 (MH "DIABETES MELLITUS+")

S5 S10OR S20OR S3OR S4

S4 Tl (GDM) or AB (GDM)

S3 AB (diabet* N3 pregnan*) or AB (diabet* N3 gestat*) or AB (diabet* N3 gravid*)
S2 Tl (diabet* N3 pregnan*) or Tl (diabet* N3 gestat*) or Tl (diabet* N3 gravid*)
S1 MH DIABETES MELLITUS, GESTATIONAL

E.9 Search 9: Timing of birth

Review question 17: What is the gestational age-specific risk of intrauterine death in
pregnancies with type 1, type 2 or gestational diabetes, and the optimal timing of birth?

Database(s): Ovid MEDLINE(R) 1946 to February Week 2 2013
Search Strategy:DiP_update_intrauterine_timing_medline_260213

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).ti,ab.

4 GDM.ti,ab.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).ti,ab.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.ti,ab.

12 impaired glucose tolerance.ti,ab.
13 IGT.ti,ab.

14 Impaired fasting glucose.ti,ab.

15 IFG.ti,ab.

16 Impaired glucose regulation.ti,ab.
17 IGR.ti,ab.

18 GLUCOSE INTOLERANCE/

19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).ti,ab.
22 PREGNANT WOMEN/

23 or/20-22

24 and/19,23

25 or/5,24

26 FETAL DEATH/

27 ((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).ti,ab.
28 (intrauterine adj2 death).ti,ab.
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29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

Searches

STILLBIRTH/

IUFD.ti,ab.

(stillbirth or still?born).ti,ab.

INFANT MORTALITY/

((peri?natal$ or neo?natal$) adj3 (death? or dying or mortality or demise)).ti,ab.
LABOR, INDUCED/

((induct$ or induc$) adj3 lab?or).ti,ab.

((elective or planned) adj2 (birth? or deliver$ or induct$ or caesar#an$ or
cesar#an$)).ti,ab.

exp DELIVERY, OBSTETRIC/

WATCHFUL WAITING/

(expectant adj3 (manag$ or monitor$)).ti,ab.
or/26-39

GESTATIONAL AGE/

(gestation$ adj age?).ti,ab.

TIME FACTORS/

((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or
caesarean or c?section?)).ti,ab.

((optimal or optimum) adj3 (time or timing)).ti,ab.
or/41-44

and/25,40,46

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/
ANECDOTES AS TOPIC/
COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
0r/48-55

RANDOMIZED CONTROLLED TRIAL/ or random?*.ti,ab.
56 not 57

ANIMALS/ not HUMANS/

exp ANIMALS, LABORATORY/
exp ANIMAL EXPERIMENTATION/
exp MODELS, ANIMAL/

exp RODENTIA/

(rat or rats or mouse or mice).ti.
or/58-64

47 not 65

limit 66 to english language

limit 67 to yr="2008 -Current"
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Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations February 25,

2013

Search Strategy:DiP_update_intrauterine_death_timing_mip_260213

#

© 00 N o oA WN P

WNDNNNMNNMNNMNNMNNNERPRPERLRPEPPREPRP PP
©O © ©® N O U N~ WNIPO O ®W~NO® U M WN P O

31
32
33

Searches

(gestation$ adj3 diabet$).ti,ab.

GDM.ti,ab.

(diabet$ adj3 pregnan$).ti,ab.

or/1-3

(T1DM or T2DM).ti,ab.

diabet$.ti,ab.

prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.

IGT.ti,ab.

Impaired fasting glucose.ti,ab.

IFG.ti,ab.

Impaired glucose regulation.ti,ab.

IGR.ti,ab.

or/5-13

(pregnan$ or gestation$).ti,ab.

and/14-15

or/4,16

((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).ti,ab.
(intrauterine adj2 death).ti,ab.

IUFD.ti,ab.

(stillbirth or still?born).ti,ab.

((peri?natal$ or neo?natal$ or infant?) adj3 (death? or dying or mortality or demise)).ti,ab.
((induct$ or induc$) adj3 labo?r).ti,ab.

((elective or planned) adj5 (birth? or deliver$ or induct$ or caesar#an$ or cesar#an$)).ti,ab.
(obstetric adj3 deliver$).ti,ab.

(watchful adj2 waiting).ti,ab.

(expectant adj3 (manag$ or monitor$)).ti,ab.

or/18-27

(gestation$ adj age?).ti,ab.

((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or caesarean
or c?section?)).ti,ab.

((optimal or optimum) adj3 (time or timing)).ti,ab.
or/29-31
and/17,28,32

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials January 2013
Search Strategy:DiP_update_intrauterine_death_timing_cctr_280213

#

A WODN P

Searches

exp PREGNANCY IN DIABETICS/
DIABETES, GESTATIONAL/
(gestation$ adj3 diabet$).ti,ab.
GDM . ti,ab.
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45
46
47

Searches

or/1-4

exp DIABETES MELLITUS/

exp DIABETES INSIPIDUS/
(T1DM or T2DM).ti,ab.
diabet$.ti.

PREDIABETIC STATE/
prediabet$.ti,ab.

impaired glucose tolerance.ti,ab.

IGT.ti,ab.

Impaired fasting glucose.ti,ab.
IFG.ti,ab.

Impaired glucose regulation.ti,ab.
IGR.ti,ab.

GLUCOSE INTOLERANCE/
or/6-18

PREGNANCY/

(pregnan$ or gestation$).ti,ab.
PREGNANT WOMEN/
or/20-22

and/19,23

or/5,24

FETAL DEATH/

((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).ti,ab.
(intrauterine adj2 death).ti,ab.

STILLBIRTH/

IUFD.ti,ab.

(stillbirth or still?born).ti,ab.

INFANT MORTALITY/

((peri?natal$ or neo?natal$) adj3 (death? or dying or mortality or demise)).ti,ab.
LABOR, INDUCED/

((induct$ or induc$) adj3 labo?r).ti,ab.

((elective or planned) adj2 (birth? or deliver$ or induct$ or caesar#an$ or cesar#an$)).ti,ab.
exp DELIVERY, OBSTETRIC/

WATCHFUL WAITING/

(expectant adj3 (manag$ or monitor$)).ti,ab.

or/26-39

GESTATIONAL AGE/

(gestation$ adj age?).ti,ab.

TIME FACTORS/

((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or caesarean
or c?section?)).ti,ab.

((optimal or optimum) adj3 (time or timing)).ti,ab.
or/41-44
and/25,40,46
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Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to January
2013, EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2013
Search Strategy:DiP_update_intrauterine_death_timing_cdsrdare 280213

# Searches

1 PREGNANCY IN DIABETICS.kw.

2 DIABETES, GESTATIONAL.kw.

3 (gestation$ adj3 diabet$).tw,tx.

4 GDM.tw,tx.

5 or/1-4

6 DIABETES MELLITUS. kw.

7 DIABETES INSIPIDUS. .kw.

8 (T1DM or T2DM).tw,tx.

9 diabet$.ti.

10 PREDIABETIC STATE.kw.

11 prediabet$.tw,tx.

12 impaired glucose tolerance.tw,tx.

13 IGT.tw,tx.

14 Impaired fasting glucose.tw,tx.

15 IFG.tw,tx.

16 Impaired glucose regulation.tw,tx.

17 IGR.tw,tx.

18 GLUCOSE INTOLERANCE .kw.

19 or/6-18

20 PREGNANCY .kw.

21 (pregnan$ or gestation$).tw,tx.

22 PREGNANT WOMEN.kw.

23 or/20-22

24 and/19,23

25 or/5,24

26 FETAL DEATH.kw.

27 ((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).tw,tx.
28 (intrauterine adj2 death).tw,tx.

29 STILLBIRTH.kw.

30 IUFD.tw,tx.

31 (stillbirth or still?born).tw,tx.

32 [INFANT MORTALITY/]

33 ((peri?natal$ or neo?natal$) adj3 (death? or dying or mortality or demise)).tw,tx.
34 LABOR, INDUCED.kw.

35 ((induct$ or induc$) adj3 labo?r).tw,tx.
36 ((elective or planned) adj2 (birth? or deliver$ or induct$ or caesar#an$ or cesar#an$)).tw,tx.
37 DELIVERY, OBSTETRIC.kw.

38 WATCHFUL WAITING.kw.

39 (expectant adj3 (manag$ or monitor$)).tw,tx.
40 or/26-39

41 GESTATIONAL AGE.kw.

42 (gestation$ adj age?).tw,tx.

43 TIME FACTORS.kw.
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# Searches

44 ((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or caesarean
or c?section?)).tw,tx.

45 ((optimal or optimum) adj3 (time or timing)).tw,tx.

46 or/41-44
47 and/25,40,46

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2013
Search Strategy:DiP_update_intrauterine_death_timing_hta_280213

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/

3 (gestation$ adj3 diabet$).tw.

4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.tw.

12 impaired glucose tolerance.tw.

13 IGT.tw.

14 Impaired fasting glucose.tw.

15 IFG.tw.

16 Impaired glucose regulation.tw.

17 IGR.tw.

18 GLUCOSE INTOLERANCE/

19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).tw.

22 PREGNANT WOMEN/

23 or/20-22

24 and/19,23

25 or/5,24

26 FETAL DEATH/

27 ((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).tw.
28 (intrauterine adj2 death).tw.

29 STILLBIRTH/

30 IUFD.tw.

31 (stillbirth or still?born).tw.

32 INFANT MORTALITY/

33 ((peri?natal$ or neo?natal$) adj3 (death? or dying or mortality or demise)).tw.
34 LABOR, INDUCED/

35 ((induct$ or induc$) adj3 labo?r).tw.
36 ((elective or planned) adj2 (birth? or deliver$ or induct$ or caesar#an$ or cesar#an$)).tw.
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37
38
39
40
41
42
43
44

45
46
47

Searches

exp DELIVERY, OBSTETRIC/
WATCHFUL WAITING/

(expectant adj3 (manag$ or monitor$)).tw.
or/26-39

GESTATIONAL AGE/

(gestation$ adj age?).tw.

TIME FACTORS/

((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or caesarean
or c?section?)).tw.

((optimal or optimum) adj3 (time or timing)).tw.
or/41-44
and/25,40,46

Database(s): Embase 1974 to 2013 February 27
Search Strategy: DiP_update_intrauterine_death_timing_embase_270213

#

A W N P

Searches

PREGNANCY DIABETES MELLITUS/ or MATERNAL DIABETES MELLITUS/
(gestation$ adj3 diabet$).ti,ab.

or/1-2

DIABETES MELLITUS/ or IMPAIRED GLUCOSE TOLERANCE/ or INSULIN DEPENDENT
DIABETES MELLITUS/ or JUVENILE DIABETES MELLITUS/ or NON INSULIN
DEPENDENT DIABETES MELLITUS/

(T1DM or T2DM).ti,ab.

(IDDM or NIDDM).ti,ab.

diabet$.ti.

pre?diabet$.ti,ab.

impaired fasting glucose.ti,ab.

(IGT or IFG).ti,ab.

IGR.ti,ab.

GLUCOSE INTOLERANCE/

or/4-12

PREGNANCY/ or PREGNANT WOMAN/
(pregnan$ or gestation$).ti,ab.

or/14-15

and/13,16

or/3,17

FETUS DEATH/ or STILLBIRTH/

((foetal or fetal or fetus$ or foetus$) adj (death or dying or demise)).ti,ab.
(intrauterine adj2 death).ti,ab.

IUFD.ti,ab.

(stillbirth or still?born).ti,ab.

((peri?natal$ or neo?natal$) adj3 (death? or dying or mortality or demise)).ti,ab.
NEWBORN DEATH/

LABOR INDUCTION/

((induct$ or induc$) adj3 lab?or).ti,ab.
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# Searches

28 ((elective or planned) adj2 (birth? or deliver$ or induct$ or caesar#an$ or cesar#an$)).ti,ab.
29 exp DELIVERY/

30 WATCHFUL WAITING/

31 conservative treatment/ or watchful waiting/

32 (expectant adj3 (manag$ or monitor$)).ti,ab.

33 or/19-32

34 GESTATIONAL AGE/

35 (gestation$ adj age?).ti,ab.

36 TIME/

37 ((time or timing) adj3 (birth or deliver$ or induction or inducted or cesarean? or caesarean
or c?section?)).ti,ab.

38 ((optimal or optimum) adj3 (time or timing)).ti,ab.

39 or/34-38
40 and/18,33,39

41 conference abstract.pt.
42 letter.pt. or LETTER/
43 note.pt.

44 editorial.pt.

45 CASE REPORT/ or CASE STUDY/
46 (letter or comment* or abstracts).ti.
47 or/41-46

48 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
49 47 not 48

50 ANIMAL/ not HUMAN/

51 NONHUMAN/

52 exp ANIMAL EXPERIMENT/

53 exp EXPERIMENTAL ANIMAL/

54 ANIMAL MODEL/

55 exp RODENT/

56 (rat or rats or mouse or mice).ti.

57 0r/49-56

58 40 not 57

59 limit 58 to english language

60 limit 59 to yr="2008 -Current"

E.10 Search 10: Diagnostic accuracy and timing of postnatal
testing

Review question 18: What is the effectiveness of the following tests in detecting glucose
intolerance after pregnancy in women who have had gestational diabetes (but are not
hyperglycaemic before they are transferred to community care):

o fasting plasma glucose test
e HDbAIc test
e 759 0GTT?
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Review question 19: What is the optimal timing of postnatal testing in detecting glucose
intolerance after pregnancy in women who have had gestational diabetes (but are not
hyperglycaemic before they are transferred to community care)?

Database(s): Ovid MEDLINE(R) 1946 to June Week 4 2012
Search Strategy: DiP_update_postnatal _test_medline_090712_2

#

© 0 N o 0ok WN PP
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Searches

exp DIABETES, GESTATIONAL/

exp HYPERGLYCEMIA/

exp PREGNANCY/

PREGNANT WOMAN/

or/2-4

and/2,5

(glucose adj3 (intoleran$ or dysregulat$)).ti,ab.

((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.
(GDM or HGP).ti,ab.

((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.
(GDM or HGP or IGT or pre?diabet$ or HAPO).ti,ab.

or/7-11

or/1,6,12

POSTPARTUM PERIOD/

POSTNATAL CARE/

(postnatal$ or post?natal$ or puerper$ or post?partum).ti,ab.
((after or following) adj3 (birth$ or deliver$ or parturi$)).ti,ab.
AFTERCARE/

after?care.ti,ab.

or/14-19

MASS SCREENING/

BLOOD GLUCOSE/

GLUCOSE TOLERANCE TEST/

HEMOGLOBIN A, GLYCOSYLATED/

(FPG or OGTT or HbAlc).ti,ab.

((glucose or blood sugar$) adj5 (test$ or assessment$ or monitor$)).ti,ab.
((fasting or oral) adj3 glucose).ti,ab.

(plasma adj3 glucose).ti,ab.

(glucose adj (level$ or read$ or monitor$ or assess$ or check$)).ti,ab.
((glycosylated or glycated) adj3 h?emoglobin$).ti,ab.
or/21-30

and/13,20,31

LETTER/

EDITORIAL/

NEWS/

exp HISTORICAL ARTICLE/

ANECDOTES AS TOPIC/

COMMENT/

CASE REPORT/

(letter or comment* or abstracts).ti.
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# Searches

41 or/33-40

42 RANDOMIZED CONTROLLED TRIAL/ or random*.ti,ab.
43 41 not 42

44 ANIMALS/ not HUMANS/

45 exp ANIMALS, LABORATORY/

46 exp ANIMAL EXPERIMENTATION/

47 exp MODELS, ANIMAL/

48 exp RODENTIA/

49 (rat or rats or mouse or mice).ti.
50 or/43-49

51 32 not 50

52 limit 51 to english language

Database(s): Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations July 06, 2012
Search Strategy: DiP_update_postnatal test_ mip_ 090712

# Searches

1 ((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.

2 (glucose adj3 (impaired or dysregulat$)).ti,ab.

3 (GDM or HGP or IGT or pre?diabet$ or HAPO).ti,ab.

4 or/1-3

5 (postnatal$ or post?natal$ or puerper$ or post?partum).ti,ab.

6 ((after or following or post$) adj3 (birth$ or deliver$ or parturi$)).ti,ab.
7 after?care.ti,ab.

8 or/5-7

9 screen$.ti,ab.

10 (FPG or OGTT or HbA1c).ti,ab.

11 ((glucose or blood sugar$) adj5 (test$ or assessment$ or monitor$)).ti,ab.
12 ((fasting or oral) adj3 glucose).ti,ab.

13 ((plasma or blood) adj3 glucose).ti,ab.

14 (glucose adj (level$ or read$ or monitor$ or assess$ or check$)).ti,ab.
15 ((glycosylated or glycated) adj3 h?emoglobin$).ti,ab.

16 or/9-15

17 and/4,8,16

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials June 2012
Search Strategy: DiP_update_postnatal_test cctr_ 090712

# Searches

exp DIABETES, GESTATIONAL/

exp HYPERGLYCEMIA/

(glucose adj3 (intoleran$ or dysregulat$)).ti,ab.

((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.
(GDM or HGP).ti,ab.

((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.
(GDM or HGP or IGT or pre?diabet$ or HAPO).ti,ab.

N o oA WDN P
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8 or/1-7
9 POSTPARTUM PERIOD/
10 POSTNATAL CARE/
11 (postnatal$ or post?natal$ or puerper$ or post?partum).ti,ab.
12 ((after or following) adj3 (birth$ or deliver$ or parturi$)).ti,ab.
13 AFTERCARE/
14 after?care.ti,ab.
15 or/9-14
16 MASS SCREENING/
17 BLOOD GLUCOSE/
18 GLUCOSE TOLERANCE TEST/
19 HEMOGLOBIN A, GLYCOSYLATED/
20 (FPG or OGTT or HbAlc).ti,ab.
21 ((glucose or blood sugar$) adj5 (test$ or assessment$ or monitor$)).ti,ab.
22 ((fasting or oral) adj3 glucose).ti,ab.
23 (plasma adj3 glucose).ti,ab.
24 (glucose adj (level$ or read$ or monitor$ or assess$ or check$)).ti,ab.
25 ((glycosylated or glycated) adj3 h?emoglobin$).ti,ab.
26 or/16-25
27 and/8,15,26

Database(s): EBM Reviews - Cochrane Database of Systematic Reviews 2005 to June 2012,
EBM Reviews - Database of Abstracts of Reviews of Effects 2nd Quarter 2012
Search Strategy: DiP_update_postnatal test_cdsrdare 090712

# Searches

1 DIABETES, GESTATIONAL.kw.

2 HYPERGLYCEMIA . .kw.

3 (glucose adj3 (intoleran$ or dysregulat$)).tw,tx.

4 ((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).tw,tx.
5 (GDM or HGP).tw,tx.

6 ((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).tw,tx.
7 (GDM or HGP or IGT or pre?diabet$ or HAPO).tw,tx.

8 or/1-7

9 POSTPARTUM PERIOD.kw.

10 POSTNATAL CARE.kw.

11 (postnatal$ or post?natal$ or puerper$ or post?partum).tw,tx.
12 ((after or following) adj3 (birth$ or deliver$ or parturi$)).tw,tx.
13 AFTERCARE.tw.

14 after?care.tw,tx.

15 or/9-14

16 MASS SCREENING.kw.

17 BLOOD GLUCOSE .kw.

18 GLUCOSE TOLERANCE TEST.kw.

19 HEMOGLOBIN A, GLYCOSYLATED.kw.

20 (FPG or OGTT or HbA1c).tw,tx.
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21 ((glucose or blood sugar$) adj5 (test$ or assessment$ or monitor$)).tw,tx.
22 ((fasting or oral) adj3 glucose).tw,tx.

23 (plasma adj3 glucose).tw,tx.

24 (glucose adj (level$ or read$ or monitor$ or assess$ or check$)).tw,tx.

25 ((glycosylated or glycated) adj3 h?emoglobin$).tw,tx.
26 or/16-25
27 and/8,15,26

Database(s): EBM Reviews - Health Technology Assessment 1st Quarter 2014
Search Strategy: DiP_update_postnatal test RERUN1 hta 270214

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/
3 (gestation$ adj3 diabet$).tw.

4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.tw.

10 PREDIABETIC STATE/

11 prediabet$.tw.

12 impaired glucose tolerance.tw.
13 IGT.tw.

14 Impaired fasting glucose.tw.
15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 GLUCOSE INTOLERANCE/
19 HYPERGLYCEMIA/

20 hyperglyc?em?.tw.

21 or/6-20

22 PREGNANCY/

23 (pregnan$ or gestation$).tw.
24 PREGNANT WOMEN/

25 PRECONCEPTION CARE/
26 PRENATAL CARE/

27 pre?conception.tw.

28 (pre adj conception).tw.

29 pre?pregnancy.tw.

30 (pre adj pregnancy).tw.

31 (pre?natal$ or pre?conception or ante?natal).tw.
32 (pre adj natal$).tw.

33 (pre adj conception).tw.

34 (ante adj natal$).tw.

35 or/22-34
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36 and/21,35

37 or/5,36

38 BLOOD GLUCOSE/

39 (blood adj3 (glucose or sugar?)).tw.

40 BLOOD GLUCOSE SELF-MONITORING/
41 BGSM.tw.

42 (home glucose adj (test$ or monitor$)).tw.
43 (self adj (test$ or monitor$)).tw.

44 GLUCOSE TOLERANCE TEST/

45 OGTT.tw.

46 (glucose adj (toleran$ or test$ or load$)).tw.
47 (fasting adj plasma adj glucose).tw.
48 FPG.tw.

49 HEMOGLOBIN A, GLYCOSYLATED/
50 HbAlc.tw.

51 (h?emoglobin? adj3 glycosylat$).tw.
52 (glycated adj3 h?emoglobin?).tw.

53 or/38-52

54 and/37,53

Database(s): Embase 1974 to 2012 July 06
Search Strategy: DiP_update_postnatal_test_embase 090712

# Searches

1 PREGNANCY DIABETES MELLITUS/

2 IMPAIRED GLUCOSE TOLERANCE/

3 HYPERGLYCEMIA/

4 ((diabet$ or hyperglyc?emi$) adj3 (gestat$ or pregnan$)).ti,ab.
5 (GDM or HGP or IGT or pre?diabet$ or HAPO).ti,ab.

6 or/1-5

7 PUERPERIUM/

8 POSTNATAL CARE/

9 (postnatal$ or post?natal$ or puerper$ or post?partum).ti,ab.
10 ((after or follow$) adj3 (birth$ or deliver$ or parturi$)).ti,ab.
11 AFTERCARE/

12 after?care.ti,ab.

13 or/7-12

14 MASS SCREENING/

15 GLUCOSE BLOOD LEVEL/

16 exp GLUCOSE TOLERANCE TEST/

17 GLYCOSYLATED HEMOGLOBIN/

18 (FPG or OGTT or HbA1c).ti,ab.

19  ((glucose or blood sugar$) adj5 (test$ or assess$ or monitor$)).ti,ab.
20 ((fast$ or oral) adj3 glucose).ti,ab.

21 ((glycosylated or glycated) adj3 h?emoglobin).ti,ab.

22 or/14-21
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23 and/6,13,22

24 conference abstract.pt.

25 letter.pt. or LETTER/

26 note.pt.

27 editorial.pt.

28 CASE REPORT/ or CASE STUDY/
29 (letter or comment* or abstracts).ti.

30 or/24-29
31 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
32 30 not 31

33 ANIMAL/ not HUMAN/

34 NONHUMAN/

35 exp ANIMAL EXPERIMENT/
36 exp EXPERIMENTAL ANIMAL/
37 ANIMAL MODEL/

38 exp RODENT/

39 (rat or rats or mouse or mice).ti.
40 or/32-39

41 23 not 40

42 limit 41 to english language

E.11 Search 11: Health economics
A single Health Economics search was conducted across the whole guideline

Database(s): Ovid MEDLINE(R) 1946 to November Week 2 2012
Search Strategy: DiP_update_population_search_HE medline 151112

# Searches

1 ECONOMICS/

2 VALUE OF LIFE/

3 exp "COSTS AND COST ANALYSIS"/

4 exp ECONOMICS, HOSPITAL/

5 exp ECONOMICS, MEDICAL/

6 exp RESOURCE ALLOCATION/

7 ECONOMICS, NURSING/

8 ECONOMICS, PHARMACEUTICAL/

9 exp "FEES AND CHARGES"/

10 exp BUDGETS/

11 budget*.ti,ab.

12 cost*.ti,ab.

13 (economic* or pharmaco?economic?*).ti,ab.
14 (price* or pricing*).ti,ab.

15 (financ* or fee or fees or expenditure* or saving*).ti,ab.
16 (value adj2 (money or monetary)).ti,ab.

17 resourc* allocat*.ti,ab.

18 (fund or funds or funding* or funded).ti,ab.
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19 (ration or rations or rationing* or rationed).ti,ab.
20 ec.fs.

21 or/1-20

22 exp PREGNANCY IN DIABETICS/
23 DIABETES, GESTATIONAL/
24 (gestation$ adj3 diabet$).ti,ab.
25 GDM . ti,ab.

26 or/22-25

27 exp DIABETES MELLITUS/
28 exp DIABETES INSIPIDUS/
29 (T1DM or T2DM).ti,ab.

30 diabet$.ti.

31 PREDIABETIC STATE/

32 prediabet$.ti,ab.

33 impaired glucose tolerance.ti,ab.
34 IGT.ti,ab.

35 Impaired fasting glucose.ti,ab.

36 IFG.ti,ab.

37 Impaired glucose regulation.ti,ab.
38 IGR.ti,ab.

39 GLUCOSE INTOLERANCE/

40 or/27-39

41 PREGNANCY/

42 (pregnan$ or gestation$).ti,ab.

43 PREGNANT WOMEN/

44 or/41-43

45 and/40,44

46 0r/26,45

47 and/21,46

48 LETTER/

49 EDITORIAL/

50 NEWS/

51 exp HISTORICAL ARTICLE/

52 ANECDOTES AS TOPIC/

53 COMMENT/

54 CASE REPORT/

55 (letter or comment* or abstracts).ti.
56 or/48-55

57 RANDOMIZED CONTROLLED TRIAL/ or random®*.ti,ab.
58 56 not 57

59 ANIMALS/ not HUMANS/

60 exp ANIMALS, LABORATORY/
61 exp ANIMAL EXPERIMENTATION/
62 exp MODELS, ANIMAL/

63 exp RODENTIA/
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64 (rat or rats or mouse or mice).ti.
65 or/58-64

66 47 not 65

67 limit 66 to english language

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials November 2012
Search Strategy: DiP_update_population_search_HE cctr_ 151112

# Searches

1 ECONOMICS/

2 VALUE OF LIFE/

3 exp "COSTS AND COST ANALYSIS"/

4 exp ECONOMICS, HOSPITAL/

5 exp ECONOMICS, MEDICAL/

6 exp RESOURCE ALLOCATION/

7 ECONOMICS, NURSING/

8 ECONOMICS, PHARMACEUTICAL/

9 exp "FEES AND CHARGES"/

10 exp BUDGETS/

11 budget*.ti,ab.

12 cost*.ti,ab.

13 (economic* or pharmaco?economic*).ti,ab.
14 (price* or pricing*).ti,ab.

15 (financ* or fee or fees or expenditure* or saving*).ti,ab.
16 (value adj2 (money or monetary)).ti,ab.

17 resourc* allocat*.ti,ab.

18 (fund or funds or funding* or funded).ti,ab.
19 (ration or rations or rationing* or rationed).ti,ab.
20 ec.fs.

21 or/1-20

22 exp PREGNANCY IN DIABETICS/

23 DIABETES, GESTATIONAL/

24 (gestation$ adj3 diabet$).ti,ab.

25 GDM.ti,ab.

26 or/22-25

27 exp DIABETES MELLITUS/

28 exp DIABETES INSIPIDUS/

29 (T1DM or T2DM).ti,ab.

30 diabet$.ti.

31 PREDIABETIC STATE/

32 prediabet$.ti,ab.

33 impaired glucose tolerance.ti,ab.

34 IGT .ti,ab.

35 Impaired fasting glucose.ti,ab.

36 IFG.ti,ab.

37 Impaired glucose regulation.ti,ab.

38 IGR.ti,ab.
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39 GLUCOSE INTOLERANCE/
40 or/27-39

41 PREGNANCY/

42 (pregnan$ or gestation$).ti,ab.
43 PREGNANT WOMEN/

44 or/41-43

45 and/40,44

46 or/26,45

47 and/21,46

Database(s): EBM Reviews - Health Technology Assessment 4th Quarter 2012
Search Strategy: EBM Reviews - Health Technology Assessment 4th Quarter 2012

# Searches

1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/
3 (gestation$ adj3 diabet$).tw.

4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/

7 exp DIABETES INSIPIDUS/

8 (T1DM or T2DM).tw.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.tw.

12 impaired glucose tolerance.tw.
13 IGT.tw.

14 Impaired fasting glucose.tw.
15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 GLUCOSE INTOLERANCE/
19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).tw.
22 PREGNANT WOMEN/

23 or/20-22

24 and/19,23

25 or/5,24

Database(s): EBM Reviews - NHS Economic Evaluation Database 4th Quarter 2012
Search Strategy: DiP_update_population_search_HE_nhseed_151112

# Searches
1 exp PREGNANCY IN DIABETICS/
2 DIABETES, GESTATIONAL/
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3 (gestation$ adj3 diabet$).tw.
4 GDM.tw.

5 or/1-4

6 exp DIABETES MELLITUS/
7 exp DIABETES INSIPIDUS/
8 (T1DM or T2DM).tw.

9 diabet$.ti.

10 PREDIABETIC STATE/

11 prediabet$.tw.

12 impaired glucose tolerance.tw.
13 IGT.tw.

14 Impaired fasting glucose.tw.
15 IFG.tw.

16 Impaired glucose regulation.tw.
17 IGR.tw.

18 GLUCOSE INTOLERANCE/
19 or/6-18

20 PREGNANCY/

21 (pregnan$ or gestation$).tw.
22 PREGNANT WOMEN/

23 or/20-22

24 and/19,23

25 or/5,24

Database(s): Embase 1980 to 2012 Week 46
Search Strategy: DiP_update_population_search_HE_embase_ 191112

# Searches

1 HEALTH ECONOMICS/

2 exp ECONOMIC EVALUATION/

3 exp HEALTH CARE COST/

4 exp FEE/

5 BUDGET/

6 FUNDING/

7 RESOURCE ALLOCATION/

8 budget*.ti,ab.

9 cost*.ti,ab.

10 (economic* or pharmaco?economic*).ti,ab.

11 (price* or pricing*).ti,ab.

12 (financ* or fee or fees or expenditure* or saving*).ti,ab.
13 (value adj2 (money or monetary)).ti,ab.

14 resourc* allocat*.ti,ab.

15 (fund or funds or funding* or funded).ti,ab.

16 (ration or rations or rationing* or rationed).ti,ab.
17 or/1-16

18 exp PREGNANCY DIABETES MELLITUS/
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19 gestational diabet$.ti,ab.

20 GDM.ti,ab.

21 or/18-20

22 exp DIABETES MELLITUS/

23 diabet$.ti.

24 (T?1DM or T?2DM).ti,ab.

25 (IDDM or NIDDM).ti,ab.

26 IMPAIRED GLUCOSE TOLERANCE/

27 IGT.ti,ab.

28 impaired fasting glucose.ti,ab.

29 IFG.ti,ab.

30 impaired glucose regulat$.ti,ab.

31 IGR.ti,ab.

32 GLUCOSE INTOLERANCE/

33 or/22-32

34 PREGNANCY/ or FIRST TRIMESTER PREGNANCY/ or PREGNANT WOMAN/ or
SECOND TRIMESTER PREGNANCY/ or THIRD TRIMESTER PREGNANCY/

35 (pregnan$ or gestation$).ti,ab.

36 or/34-35

37 and/33,36

38 or/21,37

39 and/17,38

40 limit 39 to english language
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Appendix F: Summary of identified studies

1. What is the effectiveness of oral 1475

oestrogen-containing contraceptives

in women with diabetes compared

with women without diabetes?

2. What is the effectiveness of oral 1475 1 1421 3 41 8
progestogen-containing

contraceptives in women with

diabetes compared with women

without diabetes?

3. What is the effectiveness of blood 52 0 52 0 0 0
ketone monitoring compared with

urine ketone monitoring for women

with type 1 or type 2 diabetes who

are planning pregnancy?

4. What are the target ranges for 3297 0 3287 1 9 0
blood glucose in women with type 1

or type 2 diabetes who are planning

pregnancy?

5. What is the target value for 3295 0 3264 1 22 8
HbA1c in women with type 1 or type

2 diabetes who are planning

pregnancy?

6. What is the effectiveness of the 7479 1 7410 1 60 6
following procedures in detecting

glucose intolerance in the first

trimester diagnosed using a 75g

OGTT

7. What is the effectiveness of the 7481 8 7333 2 127 11
following procedures in detecting

glucose intolerance in the second

trimester diagnosed using a 759

OGTT

8. Which criteria should be used to 155 0 121 0 29 5
diagnose gestational diabetes using

the 75 g OGTT: World Health

Organization (WHO) or

International Association of

Diabetes and Pregnancy Study

Groups (IADPSG)?

9. What is the effectiveness of the 1762 0 1593 4 131 34
following interventions (alone or in

combination) in women with

gestational diabetes: non-

pharmacological or pharmacological

Q10. What is the effectiveness of 3296 0 3253 1 36 6
blood glucose monitoring in

predicting adverse outcomes in

women with type 1, type 2 or

gestational diabetes during

pregnancy?

Q11.What is the effectiveness of 52 0 52 0 0 0
blood ketone monitoring compared

with urine ketone monitoring for

women with type 1, type 2 or

gestational diabetes during

pregnancy?

Q12. What are the target ranges for 3296 0 3253 1 36 6
blood glucose in women with type 1,

type 2 or gestational diabetes during

pregnancy?

Q13. What is the effectiveness of 3267 0 3226 0 40 0
HbA1c monitoring in predicting

adverse outcomes in women with

type 1, type 2 or gestational

diabetes during pregnancy?

Q14. What is the target value for 3296 0 3250 3 42 4
HbA1c in women with type 1, type 2

or gestational diabetes during

pregnancy?
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Q15. To assess whether continuous

glucose monitoring during

pregnancy is more effective than

intermittent capillary blood glucose

monitoring for improving: glycaemic

control or maternal/fetal outcomes

Q16. What is the effectiveness of 337 0 311 0 21 5
specialist teams for pregnant

women with diabetes?

Q17. What is the gestational age- 1023 0 999 5 18 6
specific risk of intrauterine death in

pregnancies with type 1, type 2 or

gestational diabetes, and the

optimal timing of birth?

Q18. What is the effectiveness of 1317 1 1167 5 93 51
the following tests in the detection of

glucose intolerance after pregnancy

in women who have had gestational

diabetes (but are not

hyperglycaemic before they are

transferred to community care):

FPG, OGTT, HbAlc

Q19. What is the optimal timing of 1317 1 1167 93 51
postnatal testing in detecting

glucose intolerance after pregnancy

in women who have had gestational

diabetes (but are not

hyperglycaemic before they are

transferred to community care)?
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Appendix G:

List of excluded studies

Oral contraception containing oestrogen and/or

progestogen
Excluded studies — Review questions 1 and 2
Study

Use of hormonal contraception in women with coexisting medical
conditions, Obstetrics and Gynecology, 107, 1453-1472, 2006

Aznar,R., Lara,R., Zarco,D., Gonzalez,L., The effect of various
contraceptive hormonal therapies in women with normal and diabetic oral
glucose tolerance test, Contraception, 13, 299-311, 1976
Bacopoulou,F., Greydanus,D.E., Chrousos,G.P., Reproductive and
contraceptive issues in chronically ill adolescents, European Journal of
Contraception and Reproductive Health Care, 15, 389-404, 2010
Charronprochownik,D., FAMILY-PLANNING BEHAVIOR IN YOUNG-
WOMEN WITH IDDM, Diabetes, 45, 651-651, 1996
Charron-Prochownik,D., Sereika,S.M., Becker,D., White,N.H., Schmitt,P.,
Blair Powell 111,A., Diaz,A.M., Jones,J., Herman,W.H., Rodgers Fischel
,A.F., McEwan,L., Dinardo,M., Guo,F, Downs,J., Long-Term Effects of
the Booster-Enhanced READY-Girls Preconception Counseling Program
on Intentions and Behaviors for Family Planning in Teens With Diabetes,
Diabetes Care, Published ahead of print, October 15 2013, -, 2013
Charron-Prochownik,D., Sereika,S.M., Falsetti,D., Wang,S.L., Becker,D.,
Jacober,S., Mansfield,J., White,N.H., Knowledge, attitudes and behaviors
related to sexuality and family planning in adolescent women with and
without diabetes, Pediatric Diabetes, 7, 267-273, 2006

Codner,E., Soto,N., Merino,P.M., Contraception, and pregnancy in
adolescents with type 1 diabetes: a review, Pediatric Diabetes, 13, 108-
123, 2012

Coster,S., Gulliford,M.C., Seed,P.T., Powrie,J.K., Swaminathan,R.,
Monitoring blood glucose control in diabetes mellitus: A systematic
review, Health Technology Assessment, 4, i-84, 2000

Croft,P., Hannaford,P.C., Risk factors for acute myocardial infarction in
women: evidence from the Royal College of General Practitioners' oral
contraception study, BMJ, 298, 165-168, 1989

Damm,P., Mathiesen,E., Clausen,T.D., Petersen,K.R., Contraception for
women with diabetes mellitus, Metabolic Syndrome and Related
Disorders, 3, 244-249, 2005

Duffy,T.J., Ray,R., Oral contraceptive use: prospective follow-up of
women with suspected glucose intolerance, Contraception, 30, 197-208,
1984

Falsetti,D., Charron-Prochownik,D., Serelka,S., Kitutu,J., Peterson,K.,
Becker,D., Jacober,S., Mansfield,J., White,N.H., Condom use,
pregnancy, and STDs in adolescent females with and without type 1
diabetes, Diabetes Educator, 29, 135-143, 2003

Farley,T.M., Collins,J., Schlesselman,J.J., Hormonal contraception and
risk of cardiovascular disease. An international perspective. [47 refs],
Contraception, 57, 211-230, 1998

Fontbonne,A., Basdevant,A., Faguer,B., Thomassin,M.,
Buchsenschutz,D., Contraceptive practice in 209 diabetic women
regularly attending a specialized diabetes clinic, Diabete et Metabolisme,
13, 411-416, 1987

Gordon,C.M., Mansfield,M.J., Changing needs of the patient with
diabetes mellitus during the teenage years, Current Opinion in Pediatrics,
8, 319-327, 1996

Heyman,A., Arons,M., Quinn,M., Camplong,L., The role of oral
contraceptive agents in cerebral arterial occlusion, Neurology, 19, 519-
524, 1969

Jensen,G., Nyboe,J., Appleyard,M., Schnohr,P., Risk factors for acute
myocardial infarction in Copenhagen, Il: Smoking, alcohol intake,
physical activity, obesity, oral contraception, diabetes, lipids, and blood
pressure, European Heart Journal, 12, 298-308, 1991

Kirwan,J.F., Tsaloumas,M.D., Vinall,H., Prior,P., Kritzinger,E.E.,
Dodson,P.M., Sex hormone preparations and retinal vein occlusion, Eye,
11, 53-56, 1997

Kjaer,K., Hagen,C., Sando,S.H., Eshoj,O., Contraception in women with
IDDM. An epidemiological study, Diabetes Care, 15, 1585-1590, 1992

168

Reason for Exclusion

Narrative review with no new data. Individual
studies were reviewed where relevant

Does not include relevant outcomes as specified
in the protocol

Narrative review with no new data. Individual
studies considered separately for inclusion
where relevant

Does not report relevant outcomes

Intervention is not relevant (pre-conception
counselling).

Does not report relevant outcomes

Narrative review. Relevant studies have been
considered for inclusion individually

Does not report outcomes of oral contraceptive
use in women with or without diabetes

Does not report myocardial infarction in women
who take oral contraceptives by whether women
have diabetes or not

Narrative review. Individual studies have been
reviewed where relevant

Does not report the relevant outcomes as
specified in the protocol

Does not report outcomes separately for women
who use contraception and women who do not
use contraception

Does not report a comparison of interest
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from the full paper were included in the current
review instead.

The women in this study are included in the
Petersen (1995) study, which was included in
the review for the guideline (see Petersen et al.,
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birth control at the time of the study. Not all
women in the 'birth control' group were using
oral contraceptives (around 80% were).

© 2015 National Collaborating Centre for Women'’s and Children’s Health

169



Diabetes in pregnancy
List of excluded studies
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(Woijcicki, 2001).

Does not compare monitoring strategies

Protocol only

Does not compare monitoring strategies

Monitoring performed is not intermittent

Comparison is blood glucose monitoring vs.
urine monitoring therefore is not relevant to the
protocol.
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Narrative review. No new data.

Reason for Exclusion

Compares different levels of glucose tolerance in
relation to GDM diagnosis. Analysis based on an
OGTT (one off test). No targets given.

Outcome (macrosomia) not reported with
respect to target values.

States glycaemic control within guidelines but
does not state explicitly these ref. values

No threshold analysis; mean values. Most
comparisons are for type 1 versus gestational
diabetes versus controls.

The association between glucose and outcomes
was determined using regression to obtain a risk
threshold. Plasma glucose values upon which
regression results were based were any value >
11mmol/l rather than being specific to meal
times.

No target levels or thresholds given. Mean blood
glucose for abortion versus pregnancy > 22
weeksa€ ™ gestation

Conference abstract

Outcomes are related to median blood glucose
values and change over time only, not to a
threshold. No targets given.

Analysis based on glucose screening results
only. Comparison group is women with negative
screening test results.

Narrative review which combines dietary
interventions, pre-conception care and
pregnancy care. Studies checked for inclusion.
None relevant. One relevant Cochrane review
was checked - studies have already been
included (Farrag

Does not examine outcomes by target values or
by threshold. The per cent of women who
achieved targets is not given by target level but
by whether targets were assigned before or
during pregnancy.
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Does not examine outcomes by target values or
by threshold. The per cent of women who
achieved targets is not given by target level but
by whether targets were assigned before or
during pregnancy.

The study examined the relationship of 75g
OGTT glucose values (a one off test) and
outcomes in a population of pregnant women.
Women who had values diagnostic (at the time
of the study) of GDM and diabetes were
excluded. The study was used in order to
redefine GDM diagnostic criteria and as such
includes women with what was then considered
to be normal blood glucose values. The women
were not being treated to control their blood
glucose values.

No specified targets. Compares outcomes in
women who self-monitored daily or at any time
during pregnancy versus those who did not.

DiagnosticTreatment threshold levels not self-
monitoring thresholds.

No thresholds suggested. Comparator group is
non-diabetic women. Initially this study was a
trial of urine versus blood glucose monitoring
which was stopped early due to ethics.

No target levels given &€ “ mean blood glucose
values only per trimester. Comparator group is
non-diabetic women.

A minority of the women (12.5%) were
diagnosed with GDM during pregnancy with an
intravenous glucose test. The remainder had
pre-existing diabetes (Whited€ ™s
classification). For calculation of mean blood
glucose, all women were tested three times daily
in hospital between 30-32 weeks using a
laboratory method. These values were used to
calculate mean blood glucose in all women with
available data. The paper does not specify the
times when the 3 samples were taken or relate
these to meal times. Target values were not
given to women.

The study reported the relationship between
fasting blood glucose values obtained during a
diagnostic 75g OGTT between 22 and 30
weeksd€ ™ to determine whether the woman
had GDM (a one off test). None of the women
were being treated at the time of the study to
control their blood glucose values. Women had
blood glucose levels below those diagnostic of
GDM.

Comparison is pre-pregnancy vs. pregnancy
education. Outcome (neonatal mortality) not
analysed with respect to target values.
Comparison is of management strategies to
attain metabolic goals and is not a comparison of
different thresholds

Cochrane review. Individual studies were
checked for inclusion or exclusion and are
reported separately.

Mean HbA1 values for preterm labour.

Does not examine the effects of blood glucose
levels on outcomes (maternal weight gain).
Large for gestational age is reported with respect
to weight gain not blood glucose.
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Campos,M.A., Duncan,B.B., Schmidt,M.l., Gestational diabetes and
pregnancy outcomes--a systematic review of the World Health
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The population is in pregnant women who do not
have diabetes.

Included studies are all GDM intervention papers
and not related to targets achieved/recorded.
Women in each arm therefore received differing
treatments in each study.

Women with pre-existing diabetes or a high
fasting blood glucose were excluded. GDM was
reported as an outcome in women with normal
fasting blood glucose values. LGA was also
reported as an outcome in women with normal
fasting blood glucose. LGA is not only reported
in women who developed GDM but also those
who were not diabetic. It is not possible to
separate out the GDM patients.

Thresholds are not examined in the data
analysis. Mean blood glucose only for congenital
malformation versus no malformation.
Outcomes not relevant to protocol

Does not examine outcomes by target values or
threshold &€ “ abortions, hypoglycaemic
episodes and malformations are reported with
respect to gestational age. Does not quantify no.
of women not achieving glycaemic control target.
Targets were the same for all women.

Data were analysed based on the results of a
759 OGTT during the third trimester for
diagnosis of GDM (a one off test). None of the
women were being treated at the time of the
study to control their blood glucose values.
Does not quantify numbero. of women not
achieving glycaemic control target. No
comparative data &€ “ mean blood glucose
values only and correlational data only for blood
glucose with respect to birth weight. Targets
were the same for all women.

Abstract only.

Report associations using ROC analysis - not a
threshold.

Data were analysed based on the results of a
759 OGTT during the third trimester for
diagnosis of GDM (a one off test). None of the
women were being treated at the time of the
study to control their blood glucose values. The
study reports the correlation of both mean
fasting glucose levels and mean 2h glucose
levels to neonatal mortality rather than looking at
specific thresholds. Wrong population.
Comparison is outcomes in women with GDM
versus those without GDM based on different
diagnostic criteria. Study populations are non-
diabetic women or mixed with no subgroup
analyses by glucose threshold. No targets.
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Reason for Exclusion
Does not compare HbAlc monitoring strategies

Comparison of teenagers and older women. Does
not compare monitoring strategies

Protocol only

Monitoring is compared as part of a larger package
of care - it is not possible to determine the effects of
monitoring alone

Does not compare HbAlc monitoring strategies

Women in both groups used the same monitoring
strategy

Does not compare monitoring strategies

Does not compare HbAlc monitoring strategies

Does not compare monitoring strategies

Monitoring is compared as part of a larger package
of care - it is not possible to determine the effects of
monitoring alone

Non-comparative study

Does not compare HbAlc monitoring strategies

Does not compare monitoring strategies

Monitoring is compared as part of a larger package
of care - it is not possible to determine the effects of
monitoring alone

Does not compare HbAlc monitoring strategies
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recommendations: checked for relevant
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A2 gestational diabetes) is not relevant to the
protocol

Systematic review: checked for any relevant
studies

G.17 Diagnostic accuracy and timing of postnatal testing

Reason for Exclusion

National Cholesterol Education Program
(NCEP) 2001 criteria - study evaluates the
prevalence of fasting glucose >=6.1mmol/l and
other metabolic syndrome components in
women with gestational diabetes compared to
women without gestational diabetes
Pospartum OGTT results assessed by WHO
1980 criteria

No relevant data

© 2015 National Collaborating Centre for Women'’s and Children’s Health

204



Diabetes in pregnancy
List of excluded studies

Excluded studies — Review questions 18 and 19

Beischer,N.A., Wein,P., Sheedy,M.T., Dargaville,R., Studies of postnatal
diabetes mellitus in women who had gestational diabetes. Part 1.
Estimation of the prevalence of unrecognized prepregnancy diabetes
mellitus, Australian and New Zealand Journal of Obstetrics and
Gynaecology, 37, 412-419, 1997

Benjamin,E., Winters,D., Mayfield,J., Gohdes,D., Diabetes in pregnancy
in Zuni Indian women. Prevalence and subsequent development of
clinical diabetes after gestational diabetes, Diabetes Care, 16, 1231-
1235, 1993

Bennett,W.L., Bolen,S., Wilson,L.M., Bass,E.B., Nicholson,W.K.,
Performance characteristics of postpartum screening tests for type 2

diabetes mellitus in women with a history of gestational diabetes mellitus:

a systematic review. [38 refs], Journal of Women's Health, 18, 979-987,
2009

Bian,X., Gao,P., Xiong,X., Xu,H., Qian,M., Liu,S., Risk factors for
development of diabetes mellitus in women with a history of gestational
diabetes mellitus, Chinese Medical Journal, 113, 759-762, 2000
Buchanan,T.A., Xiang,A.H., Kjos,S.L., Trigo,E., Lee,W.P., Peters,R.K.,
Antepartum predictors of the development of type 2 diabetes in Latino
women 11-26 months after pregnancies complicated by gestational
diabetes, Diabetes, 48, 2430-2436, 1999

Bukulmez,O., Durukan,T., Postpartum oral glucose tolerance tests in
mothers of macarosomic infants: inadequacy of current antenatal test
criteria in detecting prediabetic state, European Journal of Obstetrics,
Gynecology, and Reproductive Biology, 86, 29-34, 1999

Burt,R.L., Leake,N.H., Oral glucose tolerance test during pregnancy and
the early puerperium, Obstetrics and Gynecology, 33, 48-53, 1969

Catalano,P.M., Vargo,K.M., Bernstein,|.M., Amini,S.B., Incidence and risk
factors associated with abnormal postpartum glucose tolerance in women

with gestational diabetes, American Journal of Obstetrics and
Gynecology, 165, 914-919, 1991

Cho,N.H., Jang,H.C., Park,H.K., Cho,Y.W., Waist circumference is the
key risk factor for diabetes in Korean women with history of gestational
diabetes, Diabetes Research and Clinical Practice, 71, 177-183, 2006
Chodick,G., Elchalal,U., Sella,T., Heymann,A.D., Porath,A., Kokia,E.,
Shalev,V., The risk of overt diabetes mellitus among women with
gestational diabetes: a population-based study, Diabetic Medicine, 27,
779-785, 2010

Cocilovo,G., Tomasi,F., Guerra,S., Zampini,A., Cocurullo,A., Risk factors
associated with persistence of glucose intolerance one year after
gestational diabetes, Diabete et Metabolisme, 16, 187-191, 1990
Committee on Obstetric Practice., ACOG Committee Opinion No. 435:
postpartum screening for abnormal glucose tolerance in women who had
gestational diabetes mellitus, Obstetrics and Gynecology, 113, 1419-
1421, 2009

Coustan,D.R., Carpenter,M.W., O'Sullivan,P.S., Carr,S.R., Gestational
diabetes: predictors of subsequent disordered glucose metabolism,
American Journal of Obstetrics and Gynecology, 168, 1139-1144, 1993
Cypryk,K., Czupryniak,L., Wilczynski,J., Lewinski,A., Diabetes screening
after gestational diabetes mellitus: poor performance of fasting plasma
glucose, Acta Diabetologica, 41, 5-8, 2004

Dacus,J.V., Meyer,N.L., Muram,D., Stilson,R., Phipps,P., Sibai,B.M.,
Gestational diabetes: postpartum glucose tolerance testing, American
Journal of Obstetrics and Gynecology, 171, 927-931, 1994

Dalfra,M.G., Lapolla,A., Masin,M., Giglia,G., Dalla,Barba B., Toniato,R.,
Fedele,D., Antepartum and early postpartum predictors of type 2
diabetes development in women with gestational diabetes mellitus,
Diabetes and Metabolism, 27, 675-680, 2001

Damm,P., Gestational diabetes mellitus and subsequent development of
overt diabetes mellitus. [176 refs], Danish Medical Bulletin, 45, 495-509,
1998

Damm,P., Kuhl,C., Bertelsen,A., Molsted-Pedersen,L., Predictive factors
for the development of diabetes in women with previous gestational
diabetes mellitus, American Journal of Obstetrics and Gynecology, 167,
607-616, 1992

Dornhorst,A., Bailey,P.C., Anyaoku,V., Elkeles,R.S., Johnston,D.G.,
Beard,R.W., Abnormalities of glucose tolerance following gestational
diabetes, Quarterly Journal of Medicine, 77, 1219-1228, 1990
Efendic,S., Hanson,U., Persson,B., Wajngot,A., Luft,R., Glucose
tolerance, insulin release, and insulin sensitivity in normal-weight women
with previous gestational diabetes mellitus, Diabetes, 36, 413-419, 1987

WHO 1985 criteria used to define postnatal
diabetes

Postnatal diabetes defined by the NDDG criteria

Review paper - individual studies have been
checked for inclusion

WHO 1985 criteria used to define diabetes

WHO 1985 criteria used to define postnatal
diabetes

Article not of relevance for review question

No relevant data

Postpartum OGTT results were assessed
according to the NDDG criteria (not the same
cut-offs as the WHO 1999 criteria)

Postpartum OGTT results were assessed
according to the NDDG criteria

Subjects underwent 50g glucose challenge tests
not OGTT by the WHO criteria

Postpartum OGTT values were assessed by
NDDG criteria

Opinion piece - no relevant data

Criteria used to define postnatal diabetes and
IGT similar to the NDDG criteria

WHO 1985 criteria used to diagnose gestational
diabetes

Postpartum OGTT results were assessed
according to the NDDG criteria (not the same
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No relevant data - article focuses on rates of
postpartum screening

Criteria used to define postnatal diabetes not
reported but unlikely to be the WHO 1999
criteria as article was published in 1991
Postpartum OGTT results assessed according
to German guidelines (not the WHO criteria)

No relevant data

Review article - individual studies have been
checked for inclusion

No OGTT data during follow-up. Diagnosis of
diabetes was based on questionnaire
information and on the use of oral
antihyperglycaemic medication

Although the article states the WHO criteria
were used, the cut-offs reported do not match
the WHO criteria exactly (normal: FPG<6.0, 2-
hour glucose <7.8, IFG: FPG 6.0-7.0, 2-hour
glucose <7.8, IGT: FPG<7.0, 2-hour glucose
7.8-11.0, Diabetes: FPG>/=7.1 or 2-hour
glucose >/=11.0mmol/l)

A modified form of the NDDG criteria used to
define participants as normal, glucose intolerant
or diabetic

NDDG criteria used to define glucose
intolerance

Review paper - individual studies checked for
inclusion
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>/=8 and <11.0mmol/l), Diabetes (>/=8.0, 2 hour
any level or any level >/=11.0)
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Diagnostic criteria used to assess the
postpartum OGTT results are not reported
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Appendix H: Evidence tables

Evidence tables are in a separate Appendices file — Appendix H.
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Appendix I: Minimally important
differences

Preconception care

Table 5: MIDs for continuous outcomes for the review of oral contraception in women
with diabetes compared to those without diabetes

Filtration fraction 0.01
Glomerular filtration rate 0.51
Plasma renin activity 0.005
RPF 9.685
Urine NA 0.51
Urine protein 22.68
Fasting glucose (mg/dl) 18.09
Fasting glucose (mmol/l) 1
Mean arterial pressure 1.02

Table 6: MIDs for mean change from baseline for outcomes to 3 months in women
with diabetes using or not using oral contraceptives

HbA1c (%) Combi low estrogen OC TYPE 1 Grigoryan 0.204
HbAlc (%) Combi low estrogen OC TYPE 2 Grigoryan 0.272
HbA1c (%) Combi standard OC TYPE 1 Grigoryan 0.127
HbAlc (%) Combi standard OC TYPE 2 Grigoryan 0.222
HbA1c (%) Combi low progestogen OC TYPE 1 Grigoryan 0.127
HbA1c (%) Combi low progestogen OC TYPE 2 Grigoryan 0.249
HbA1c (%) IUD group TYPE 1 Grigoryan 0.296
HbAlc (%) IUD group TYPE 2 Grigoryan 0.06
HbA1c (%) No contraceptives Grigoryan 0.241
Total cholesterol (mmol/l) oC Diab 0.416
Total cholesterol (mmaol/l) IUD Diab 0.105
Total cholesterol (mmaol/l) oC Petersen NC
Total cholesterol (mmol/l) No OC Petersen NC
HDL cholesterol/total oC Petersen NC
cholesterol (mmol/l)

HDL cholesterol/total No OC Petersen NC
cholesterol (mmol/l)

HDL cholesterol (mmol/l) oC Diab 0.19
HDL cholesterol (mmol/l) IUD Diab 0.14
HDL cholesterol (mmol/l) oC Petersen NC
HDL cholesterol (mmol/l) No OC Petersen NC
HDL2 cholesterol (mmol/l) oC Petersen NC
HDL2 cholesterol (mmol/l) No OC Petersen NC
HDL3 cholesterol (mmol/l) oC Petersen NC
HDL3 cholesterol (mmol/l) No OC Petersen NC
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Triglycerides (mmol/l) Diab 0.388
Triglycerides (mmol/l) IUD Diab 0.288
Triglycerides (mmol/l) oC Petersen NC
Triglycerides (mmol/l) No OC Petersen NC
Triglycerides (mmol/l) Monophasic combined LD OC Skouby NC
Triglycerides (mmol/l) Progestogen only OC Skouby NC
Systolic blood pressure oC Diab 0.083
(mmHg)

Systolic blood pressure IUD Diab 0.111
(mmHg)

Diastolic blood pressure oC Diab NC
(mmHg)

Diastolic blood pressure IUD Diab NC
(mmHg)

Table 7: MIDs for mean change from baseline for outcomes to 6 months in women
with diabetes using or not using oral contraceptives

HbAlc (%) Monophasic combined LD OC Skouby 0.356
HbA1c (%) Progestogen only OC Skouby 0.385
HbAlc (%) Triphasic combined OC Skouby 0.243
HbA1c (%) Monophasic HD combined OC Skouby 0.282
HbAlc (%) Combi low estrogen OC TYPE 1 Grigoryan 0.175
HbA1c (%) Combi low estrogen OC TYPE 2 Grigoryan 0.204
HbAlc (%) Combi standard OC TYPE 1 Grigoryan 0.127
HbA1c (%) Combi standard OC TYPE 2 Grigoryan 0.279
HbAlc (%) Combi low progestogen OC TYPE  Grigoryan 0.175
1
HbA1c (%) Combi low progestogen OC TYPE  Grigoryan 0.226
2

HbAlc (%) IUD group TYPE 1 Grigoryan 0.127
HbA1c (%) IUD group TYPE 2 Grigoryan 0.342
HbA1c (%) No contraceptives Grigoryan 0.274
Total cholesterol (mmaol/l) oC Diab 0.378
Total cholesterol (mmol/l) IUD Diab 0.241
Total cholesterol (mmol/l) ocC Petersen NC
Total cholesterol (mmol/l) No OC Petersen NC
HDL cholesterol/total cholesterol Monophasic combined LD OC Skouby 0.049
(mmol/l)

HDL cholesterol/total cholesterol Progestogen only OC Skouby 0.049
(mmol/l)

HDL cholesterol/total cholesterol Triphasic combined OC Skouby 0.049
(mmol/l)

HDL cholesterol/total cholesterol Monophasic combined HD OC Skouby 0.049
(mmol/l)

HDL cholesterol/total cholesterol oC Petersen NC
(mmol/l)
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Outcome

HDL cholesterol/total cholesterol
(mmol/l)

HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL cholesterol (mmol/l)
HDL2 cholesterol (mmol/l)
HDL2 cholesterol (mmol/l)
HDL3 cholesterol (mmol/l)
HDL3 cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
LDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
VLDL cholesterol (mmol/l)
Triglycerides (mmol/l)
Triglycerides (mmol/l)
Triglycerides (mmaol/l)
Triglycerides (mmol/l)
Triglycerides (mmaol/l)
Triglycerides (mmol/l)
Triglycerides (mmaol/l)
Triglycerides (mmaol/l)
Free fatty acids (mmaol/l)
Free fatty acids (mmaol/l)
Free fatty acids (mmaol/l)
Free fatty acids (mmaol/l)
Systolic blood pressure (mmHg)
Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

Group
No OC

ocC

IUD

ocC

No OC

Monophasic combined LD OC
Progestogen only OC
Triphasic combined OC
Monophasic combined HD OC
ocC

No OC

ocC

No OC

Monophasic combined LD OC
Progestogen only OC
Triphasic combined OC
Monophasic combined HD OC
ocC

IUD

ocC

No OC

ocC

No OC

Monophasic combined LD OC
Progestogen only OC
Triphasic combined OC
Monophasic combined HD OC
ocC

IUD

ocC

No OC

Monophasic combined LD OC
Progestogen only OC
Triphasic combined OC
Monophasic HD combined OC
Monophasic combined LD OC
Progestogen only OC
Triphasic combined OC
Monophasic HD combined OC
ocC

IUD

ocC

IUD

Author
Petersen

Diab
Diab
Petersen
Petersen
Skouby
Skouby
Skouby
Skouby
Petersen
Petersen
Petersen
Petersen
Skouby
Skouby
Skouby
Skouby
Diab
Diab
Petersen
Petersen
Petersen
Petersen
Skouby
Skouby
Skouby
Skouby
Diab
Diab
Petersen
Petersen
Skouby
Skouby
Skouby
Skouby
Skouby
Skouby
Skouby
Skouby
Diab
Diab
Diab
Diab
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MID
NC

0.175
0.143
NC
NC
0.055
0.052
0.049
0.073
NC
NC
NC
NC
0.194
0.101
0.127
0.195
0.448
0.32
NC
NC
NC
NC
0.091
0.05
0.05
0.053
0.084
0.082
NC
NC
0.208
0.053
0.128
0.083
58.663
79.434
59.837
73.043
1.765
1.801
1.92
2.391
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Table 8: MIDs for mean change from baseline for outcomes to 9 months in women
with diabetes using or not using oral contraceptives

HbA1c (%) Combi low estrogen OC TYPE 1 Grigoryan 0.149
HbAlc (%) Combi low estrogen OC TYPE 2 Grigoryan 0.251
HbA1c (%) Combi standard OC TYPE 1 Grigoryan 0.232
HbAlc (%) Combi standard OC TYPE 2 Grigoryan 0.201
HbA1c (%) Combi low progestogen OC TYPE  Grigoryan 0.233
1
HbA1c (%) Combi low progestogen OC TYPE  Grigoryan 0.188
2
HbA1c (%) IUD group TYPE 1 Grigoryan 0.244
HbAlc (%) IUD group TYPE 2 Grigoryan 0.279
HbA1c (%) No contraceptives Grigoryan 0.325
Total cholesterol (mmol/l) oC Diab 0.385
Total cholesterol (mmol/l) IUD Diab 0.206
HDL cholesterol (mmol/l) oC Diab 0.181
HDL cholesterol (mmol/l) IUD Diab 0.101

Table 9: MIDs for mean change from baseline for outcomes to 3 months in women
with diabetes using or not using oral contraceptives

HbA1c (%) Petersen NC
HbA1c (%) No OC Petersen NC
HbA1c (%) Combi low estrogen OC TYPE 1 Grigoryan 0.233
HbA1c (%) Combi low estrogen OC TYPE 2 Grigoryan 0.3
HbAlc (%) Combi standard OC TYPE 1 Grigoryan 0.172
HbA1c (%) Combi standard OC TYPE 2 Grigoryan 0.174
HbAlc (%) Combi low progestogen OC TYPE  Grigoryan 0.173
1
HbA1c (%) Combi low progestogen OC TYPE  Grigoryan 0.278
2
HbAlc (%) IUD group TYPE 1 Grigoryan 0.263
HbA1c (%) IUD group TYPE 2 Grigoryan 0.264
HbA1c (%) No contraceptives Grigoryan 0.228
Total cholesterol (mmaol/l) oC Petersen NC
Total cholesterol (mmol/l) No OC Petersen NC
HDL cholesterol/total cholesterol oC Petersen NC
(mmol/l)
HDL cholesterol/total cholesterol No OC Petersen NC
(mmol/l)
HDL cholesterol (mmol/l) oC Petersen NC
HDL cholesterol (mmol/l) No OC Petersen NC
HDL2 cholesterol (mmol/l) oC Petersen NC
HDL2 cholesterol (mmol/l) No OC Petersen NC
HDL3 cholesterol (mmol/l) oC Petersen NC
HDL3 cholesterol (mmol/l) No OC Petersen NC
LDL cholesterol (mmol/l) ocC Petersen NC
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LDL cholesterol (mmol/l) No OC Petersen

VLDL cholesterol (mmol/l) oC Petersen NC
VLDL cholesterol (mmol/l) No OC Petersen NC
Triglycerides (mmol/l) oC Petersen NC
Triglycerides (mmol/l) No OC Petersen NC
Free fatty acids (mmol/l) ocC Petersen NC
Free fatty acids (mmaol/l) No OC Petersen NC
Arterial blood pressure (mmHgQ) oC Petersen NC
Arterial blood pressure (mmHgQ) No OC Petersen NC

Continuous glucose monitoring

Table 10: MIDs for continuous outcomes for the review of continuous glucose

monitoring
‘Oucome wMD
Gestational age at birth 0.65
HbA1c (28 to 32 weeks) 0.36
HbAlc (32 to 36 weeks) 0.36
Mean glucose level 0.45
Days in NICU per treated neonate 0.86

Antenatal specialist teams

Table 11: MIDs for continuous outcomes for the review of antenatal specialist teams

HbAlc in the first trimester in women with Type 1~ 0.415
or 2 diabetes

HbA1c in the second trimester in women with 0.465
Type 1 or 2 diabetes
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Appendix J:Compiled forest plots

Interventions for gestational diabetes

Comparison: Diet versus standard care

Figure 1: Caesarean section

Risk Ratio Risk Ratio
Study or Subgroup  Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Bevier 19949 23% 047 [0.22,1.47]
Crowther 2004 46.3% 0.86 [0.80, 1.14]
Garner 1997 9.4% 1.08 [0.68, 1.71]
Landon 20049 42.0% 0.78 [0.65, 0.897)
Total (95% Cl) 100.0% 0.89 [0.77,1.02]

Total events

Heterogeneity: Tau®=0.00; Chi®*= 343, df=3{F =033, F=13%

Testfor averall effect Z=1.63(FP =010 0.01

Figure 2: Induction of labour

0.1 1 10 100

Favours diet Favours no diet

Risk Ratio Risk Ratio
Study or Subgroup  VWeight M-H, Random, 95% CI M-H, Random, 95% Cl
Bevier 19949 1.3% 17.69[1.03, 304.049] ' 4
Crowther 2004 A0.9% 1.30[1.09, 1.56]
Landon 20049 47.8% 1.02[0.82, 1.26]
Total (95% Cl) 100.0% 1.20 [0.87, 1.65]

Total events

Heterogeneity: Tau®=0.05; Chi®*= 6.62, df= 2 {(P=0.04), F=70%

Testfor averall effect Z=110{F =027 0.01

Figure 3: Large for gestational age births

0.1 1 10 100

Favours diet Favours no diet

Risk Ratio Risk Ratio
Study or Subgroup  Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Bevier 1999 3.0% 011 [0.02,0.84]
Crowther 2004 55.8% 0.61[0.47,0.81] ]
Landon 2009 41.1% 0.49[0.33,0.73] i
Total (95% CI) 100.0% 0.53 [0.37, 0.76] &
Total events
Heterogeneity: TauF=0.04; Chif=3.39, df= 2 (P=0.19); F= 40% 'I:I.I:I*I EIH 1'I:| 1I:|I:|'

Test for overall effect £= 351 (P = 0.0004)

Favours diet Favours no diet
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Figure 4: Shoulder dystocia

Risk Ratio Risk Ratio
Study or Subgroup  Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Bevier 1994 B.4% 0.69 [0.06, 7.27]
Crowther 2004 45.9% 0.45[0.19,1.09] ——
Landon 2009 47 7% 0.37 [0.16, 0.89)] ——
Total (95% CI) 100.0% 0.42 [0.23, 0.77] <P
Total events
Heterogeneity: Tau : 0.00; ChifF=027,df=2(P=087), F=0% 'IZI.III1 IZI!1 1'III 1IZIIII'
Testfor overall effect; £=2.83 (F = 0.005) Favours diet Favours no diet
J.1.2 Comparison: Metformin versus insulin
Figure 5: Spontaneous vaginal birth
metformin insulin Risk Ratio Risk Ratio

Study or Subgroup

Events Total Events Total Weight M-H, Fixed, 95% C|

M-H, Fixed, 95% CI

Hague 2003 5 16 1 14 318% 040(0.18,086 ——®%—

lijas 2010 24 47 26 50 68.2% 098([067,1.45)

Total (95% CI) 63 64 100.0% 0.80[0.57,1.12]

Total events 29 37

Heterogeneity. Chi*= 4.20, df= 1 (P = 0.04); F= 76% 042 055 i é é

Testfor overall effect. Z=1.31 {P=0.19) Fév'ours meﬁormm Favours insulin
Figure 6: Induction of labour

metformin insulin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI|

Hague 2003 5 16 g 14 3.8% 0.49[0.21,1.11) -

lias 2010 22 47 36 50 139% 065[0.46,092] m—

Rowan 2008 196 363 208 370 822% 096[0.84,1.09] -

Total (95% CI) 426 434 100.0%  0.90 [0.80, 1.01] '3

Total events 223 253

Heterogeneity. Chi*= 6.40, df= 2 (P = 0.04); P= 63% 0f2 of's ] 2 5

Test for overall effect. Z=1.72 (P = 0.08) Favours metformin Favours insulin
Figure 7: Caesarean section

metformin insulin Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Hague 2003 10 16 3 14 2.0% 2892[1.00, 852 1

ljas 2010 18 47 10 50 5.9% 1.91 [0.99, 3.71]

Moore 2007 T a2 0 K] 6.2% 062 [0.30, 1.56] S

Rowan 2008 13 363 142 370 B859% 0.94 [0.78,1.14]

Total (95% CI) 458 465 100.0%  1.02 [0.86, 1.21]

Total events 166 165

Heterogeneity, Chif= .81, df= 3 (P = 0.03}; F= 66%
Testfor overall effect: Z=0.23 (P = 0.82)

0
Favou

i i i
D2 05 1 2 5 10
re metformin  Favours insulin
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Continuous glucose monitoring

Comparison: Continuous versus intermittent monitoring

Figure 8: Vaginal (unassisted/non-instrumental ) birth

Continuous Intermittent Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI

Kestila 2007 25 36 26 37 666% 0.99(0.73,1.34)

Murphy 2008 1 38 12 33 334% 0.80(0.41,1.56)

Total (95% CI) 74 70 100.0% 0.92 [0.69, 1.24]

Total events 36 38

Heterogeneity. Chi*=0.38, df=1 (P=054), F=0% k + H 4 o
0.01 01 1 10 100

Testfor overall effect Z= 0.53 (P = 0.60) Favours continuous Favours intermittent

Figure 9: Caesarean section

Continuous Intermittent Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Ci M.H, Fixed, 95% CI

Murphy 2008 27 38 18 33 36.3% 1.30(0.90, 1.89]

Secher 2013 28 79 33 75 637% 081[054,119

Total (95% CI) 117 108 100.0% 0.99[0.75,1.30]

Total events 55 51

Heterogeneity. Ch#= 318, df=1 (P=0.07), F=69% I + t 4 4
0.01 01 1 10 100

Testfor overall effect Z= 0.10 (P = 0.92) Favours continuous Favours intermittent

Figure 10: Caesarean section

Continuous Intermittent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Ci M-H, Fixed, 95% CI
Kestila 2007 8 36 8 37 129% 1.03(0.43, 2.449) —
Murphy 2008 27 38 18 33 316% 1.30(0.90, 1.89] N e
Secher 2013 28 79 33 75 555% 0.81[0.54,1.19) ——
Total (95% CI) 153 145 100.0% 0.99[0.76,1.29] <
Total events 63 59
Heterogeneity. Chi*= 316, df=2 (P=021), F=37% 0?2 0‘75 5 é
Testfor overall effect Z= 0.07 (P = 0.95) Favours continuous Favours intermittent

Figure 11: Preterm birth (<37 weeks)

Continuous Intermittent Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Ci M.H, Fixed, 95% CI

Murphy 2008 6 38 6 33 343% 087(0.31,243

Secher 2013 16 79 12 75 657% 1.27[064, 249

Total (95% CI) 117 108 100.0%  1.13[0.64,1.99]

Total events 22 18

Heterogeneity. Ch#= 0.36, df=1 (P=0.55), F=0% ! + ¥ 4 d
0.01 01 1 10 100

Testfor overall effect Z= 0.42 (P = 0.67) Favours continuous Favours intermittent
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Figure 12: Preterm birth (<37 weeks)
Continuous Intermittent Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Ci M-H, Fixed, 95% CI
Kestila 2007 2 36 2 37 95% 1.03(0.15,691]

Murphy 2008 6 38 6 33 310% 087(031,243]

Secher 2013 16 79 12 75 595% 1.27(0.64, 249

Total (95% CI) 153 145 100.0% 1.12[0.65,1.93]

Total events 24 20

Heterogeneity. Ch#=0.37, df=2 (P=083), F=0%
Testfor overall effect Z= 0.41 (P = 0.68)

0.01

01 1 10 100

Favours continuous Favours intermittent

Figure 13: Large for gestational age (2 90th Centile)
Continuous  Intermittent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
Murphy 2008 13 39 18 33 432%  061(0.36,1.05
Secher 2013 34 79 25 75 568%  1.29[0.86,1.94]
Total (95% CI) 118 108 100.0%  1.00[0.72,1.38]

Total events 47 43
Heterogeneity. Chi*= 4,67, df=1 (P=0.03), F=79%
Testfor overall effect Z= 0.02 (P = 0.99)

0.01

01 1 10 100

Favours continuous Favours intermittent

Figure 14: Large for gestational age (2 90th Centile)
Continuous Intermittent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% Ci M-H, Fixed, 95% CI
Kestila 2007 4 36 3 37 62% 1.37(0.33,570] m—
Murphy 2008 13 39 18 33 405%  061[0.36,1.05 —
Secher 2013 34 79 25 75 533% 1.29(0.86, 1.94] I‘
Total (95% CI) 154 145 100.0% 1.02[0.74, 1.40]
Total events 51 46
Heterogeneity. Chi*= 4,87, df=2 (P=0.09); PF=59% 'LO.O‘I 031 1% 1004

Testfor overall effect Z= 013 (P = 0.90)

Favours continuous Favours intermittent

Figure 15: Neonates transferred to NICU
Continuous Intermittent Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
Kestila 2007 7 3 11 37 625% 065(0.29,1.50
Murphy 2008 9 33 6 33 375% 1.27[050,319
Total (95% C1) 75 70 100.0%  0.88 [0.48,1.63]
Total events 16 17

Heterogeneity. Chi*=1.10,df=1 (P=0.29), F=9%
Testfor overall effect Z= 0.40 (P = 0.69)

0.01

01 1 10 100

Favours continuous Favours intermittent
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J.3 Specialist Teams

J.3.1 Comparison: Specialist team versus non-specialist team
Figure 16: Vaginal (unassisted/non-instrumental) birth
Specialist  Non-specialist 0dds Ratio 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Owens (2012) 113 168 58 104 662%  1.63(0.98, 2.70]
Wilson (2009) 2 47 23 49 338%  099[0.45,222)
Total (95% CI) 215 153 100.0%  1.41[0.92,2.17]
Total events 135 81

oF o 3 = + + + t 4
Heterogeneity. Chi*=1.04, df=1 (P=0.31); F=4% 0.01 01 i 10 100

Testfor overall effect Z=1.60 (P=0.11)

J.3.2 Comparison: Centralised versus peripheral care

Favours specialist Favours non-specialist

Figure 17: Neonatal deaths
Centralised care  Peripheral cang Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Haddan (1999) 1 a6 5 380 TT4A% 0.20 p0.02,1.72)
Traub (1987) 2 60 100 226% 169[0.231231 B B —
Total (95% CI) 446 490 100.0%  0.54[0.14, 2.03] i
Total evenis 3 7
Helerageneity Chi*= 2.09, 6= 1 (P = 0.15), F= 52% YT 3 o 100
TestTor overall effect: Z= 0.9 (F=0.36) Favours centralised care Favours peripheral care
Figure 18:  Total fetal loss
Centralised care  Peripheral care Odds Ratio Odds Ratio
Study or Subgroup Evenis Toial Evenis Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Haddan (1999) 54 386 47 390 %0.5% 1.19[0.78,1.80)
Traul (1987) 4 1] ] 100 95%  1.12[00.30,4.14)
Todal (95% CI) 446 490 100.0%  1.18[0.79,1.76)
Tatal evanis 58 53 . .
e i W
Favours centralised care Favours peripheral care
Figure 19: Stillbirth
Centralised care  Peripheral care 0Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% C1 M-H, Fixed, 95% CI
Dunne (2009) 0 N 2 73 106% 045[002,9.73) T
Hadden (1999) 9 386 " 390 76.1% 082[0.34,201) +
Traub (1987) 0 60 2 100 133%  0.33(0.02,6.90]
Total (95% CI) 477 563 100.0% 0.72[0.32,1.62)
Total events 9 15

Heterogeneity Chi*=0.43,61= 2 (P=0.81),F=0%

Testfor overall effect Z= 080 (P =042)

001 0.1 1 10 100
Favours centralised care Favours peripheral care
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Figure 20: Miscarriage
Centralised care  Peripheral care 0dds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dunne (2009) 6 3 17 73 539%  0.79(0.28, 2.24) ——
Traub (1987) 4 60 10 100 461%  0.64(0.19,2.15 ——
Total (95% CI) 9 173 100.0%  0.72[0.33,1.59) e
Total events 10 27

Heterogeneity. Chi*= 0.06, af= 1 (P= 0.80), F= 0%
Testfor overall effect Z=0281 (P=042)

0.01 01 10 100
Favours centralised care Favours peripheral care

Figure 21: Perinatal deaths (stillbirth and neonatal data)
Centralised care  Peripheral cane Ddds Ratio Odds Ratia
Study or Subgroup Evenis Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed. 95% Cl
Dunne (2009) ] ETl 2 73 TA%  045[0.02,9.73
Hadden (1999) 10 396 16 390 TEO%  0.62[0.29,1.39] —
Hadden (1999) ] 86 1] 390 Mol estimable
Traub (1987} a 60 a 100 Mot estimable
Traub (1987} 2 6l 4 100 146%  0B3[0.15, 4.66) e
Total (95% CI) 477 563 100.0% 054 [0.31,1.30] e
Total events 12 22 ) . . )
Heterogeneity Ch*= 0,14, df= 2 (F = 0.93); F= 0% Ly o T T

Test for overall effect Z=1.24 (P=10.22)

Favours centralised care  Favours peripheral care
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Appendix K: Heath economics - list of
studies excluded from the review of the

literature

Excluded studies - 0. HEALTH ECONOMIC POPULATION (ONLY) SEARCH

Study

Ali,F.M., Farah,N., O'Dwyer,V., O'Connor,C., Kennelly,M.M., Turner,M.J.,
The impact of new national guidelines on screening for gestational
diabetes mellitus, Irish Medical Journal, 106, 57-59, 2013

Banerjee,S., Tran,K., Li,H., Cimon,K., Daneman,D., Simpson,S.,
Campbell,K., Short-acting insulin analogues for diabetes mellitus: meta-
analysis of clinical outcomes and assessment of cost-effectiveness
(Structured abstract), Health Technology Assessment Database, -, 2014
Coster,S., Gulliford,M.C., Seed,P.T., Powrie,J.K., Swaminathan,R.,
Monitoring blood glucose control in diabetes mellitus: A systematic
review, Health Technology Assessment, 4, i-84, 2000

Cummins,E., Royle,P., Snaith,A., Greene,A., Robertson,L., Mcintyre,L.,
Waugh,N., Clinical effectiveness and cost-effectiveness of continuous
subcutaneous insulin infusion for diabetes: systematic review and
economic evaluation (Structured abstract), Health Technology
Assessment Database, -, 2014

Franklin,B.E., Farland,M.Z., Thomas,J., McFarland,M.S., Ray,S.M.,
Byrd,D.C., Pharmacoeconomic Analysis of the Diabetes Initiative
Program: A Pharmacist-Physician Collaborative Care Model, Annals of
Pharmacotherapy, 47, 1627-1634, 2013

Fryer,A.A., Shelley-Hitchin,A., Duff,C., Hodgson,E., Stirling,K.,
Hanna,F.W.F., Does HbA1c have a role as a diagnostic tool in gestational
diabetes mellitus (GDM)?, Practical Diabetes, 29, 124a-, 2012
Gillespie,P., O'Neill,C., Cullinan,J., Dunne,F., The effect of Gestational
Diabetes Mellitus (GDM) on maternity care and costs in Ireland,
Diabetologia, 55, S449-, 2012

Gobl,C.S., Bozkurt,L., Rivic,P., Schernthaner,G., Weitgasser,R.,
Pacini,G., Mittlbock,M., Bancher-Todesca,D., Lechleitner,M., Kautzky-
Willer,A., A two-step screening algorithm including fasting plasma glucose
measurement and a risk estimation model is an accurate strategy for
detecting gestational diabetes mellitus, Diabetologia, 55, 3173-3181, 2012
Health, Technology Assessment, A clinical and economic evaluation of
screening and diagnostic tests to identify and treat women with
gestational diabetes: association between maternal risk factors, glucose
levels, and adverse outcomes (Project record), Health Technology
Assessment Database, -, 2014

Lenoir-Wijnkoop, ., Nuijten,M., Uauy,R., Health economic model for
assessing the impact of high birth weight on public health, Annals of
Nutrition and Metabolism, 63, 399-, 2013

Luoto,R., Kolu,P., Raitanen,J., Rissanen,P., Cost-effectiveness of lifestyle
counselling in primary prevention of gestational diabetes, European
Journal of Epidemiology, 28, S186-S187, 2013

May,C.J., Nayak,U.A., Dawidziak,M., Churchill,D., Baskar,V.,
Viswanath,A.K., Additional utility of HbAlc in postnatal glycaemic
assessment in women with gestational diabetes, Diabetic Medicine, 28,
172-, 2011

Mclintyre,H.D., Diagnosing gestational diabetes mellitus: Rationed or
rationally related to risk?, Diabetes Care, 36, 2879-2880, 2013
Murphy,A., Guilar,A., Donat,D., Nutrition education for women with newly
diagnosed gestational diabetes mellitus: Small-group vs. individual
counselling, Canadian Journal of Diabetes, 28, 147-151, 2004
Myagerimath,R., Albert,S., Nwosu,E.C., Outcome of glucose tolerance
test in a district general hospital, BJOG: An International Journal of
Obstetrics and Gynaecology, 120, 134-, 2013

Noctor,E., Crowe,C., Avalos,G., Carmody,L., Wickham,B., O'Shea,P.,
Gaffney,G., Dunne,F., Comparison of fasting plasma glucose and HbAlc
for follow-up of women with previous gestational diabetes, Irish Journal of
Medical Science, 181, S350-, 2012

Noctor,E., Crowe,C., Carmody,L.A., Wickham,B., Avalos,G., Gaffney,G.,
O'Shea,P., Dunne,F., ATLANTIC DIP: The prevalence of pre-
diabetes/diabetes up to 5 years post partum in women with previous
gestational diabetes along the Atlantic coast, Diabetologia, 55, S442-,
2012

Oostdam,N., Bosmans,J., Wouters,M.G.A.J., Eekhoff, E.M.W.,
van,MechelenW, van,PoppelM, Cost-effectiveness of an exercise
program during pregnancy to prevent gestational diabetes: Results of an

Reason for Exclusion

Short-term resource impact on new screening
guidelines for gestational diabetes mellitus in
Ireland. No econ evaluation undertaken.

Two CBAs and two cost comparisons identified,
but not for gestational diabetes patients. No
CUA identified in review.

No CEA/CUA

Not population of interest

Pregnant patients excluded from study

No economic evaluation

Effect of GDM on mode of delivery

Clinical study, efficacy of screening; no cost
analysis.

Work in progress. Due for publication
December 2015

Conference abstract

Conference abstract

Clinical study, screening for GDM; no cost
analysis.

No economic evaluation undertaken

No costs/cost effectiveness model

Conference presentation. No costs data
presented

No costs

No costs/economic analysis

Wrong PICO.
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Excluded studies - 0. HEALTH ECONOMIC POPULATION (ONLY) SEARCH

economic evaluation alongside a randomised controlled trial, BMC
Pregnancy and Childbirth, 12 , 2012. Article Number, -, 2012
Pelaez-Crisologo,Ma, Castillo-Torralba,M.G.A.G., Festin,M.R., Different
techniques of blood glucose monitoring in women with gestational
diabetes for improving maternal and infant health, Cochrane Database of
Systematic Reviews, 2009. Article Number, -, 2009

Pereira Gray,D.J., Evans,P.H., Wright,C., Langley,P., The cost of
diagnosing Type 2 diabetes mellitus by clinical opportunistic screening in
general practice, Diabetic Medicine, 29, 863-868, 2012

Phaloprakarn,C., Tangjitgamol,S., Diagnosis of gestational diabetes
mellitus using a modified 100 g oral glucose tolerance test, Journal of
Perinatology, 28, 7-11, 2008

Racusin,D., Andrabi,S., Crawford,N., Sangi-Haghpeykar,H., Showalter,L.,
Sharma,S., Haymond,M., Aagaard,K., Twizzlers as a cost effective and a
equivalent alternative to the glucola beverage in screening for gestational
diabetes (GDM), Reproductive Sciences, 19, 307A-, 2012

Racusin,D., Antony,K., Showalter,L., Sharma,S., Haymond,M.,
Aagaard,K., Twizzlers as a cost effective and equivalent alternative to the
glucola beverage in diabetes screening, American Journal of Obstetrics
and Gynecology, 210, S131-, 2014

Racusin,D.A., Crawford,N.S., Andrabi,S., Suter,M.A., Sangi-
Haghpeykar,H., Showalter,L., Sharma,S., Haymond,M., Aagaard,K.M.,
Twizzlers as a cost-effective and equivalent alternative to the glucola
beverage in diabetes screening, Diabetes Care, 36, €169-e170, 2013
Reel,M., Werner,E., Pettker,C., Funai,E., Thung,S., Screening for
gestational diabetes with a 1 hour glucose challenge test: Is a 130mg/dL
threshold more cost-effective than a 140mg/dL threshold?, American
Journal of Obstetrics and Gynecology, 204, S117-S118, 2011
Salemi,J.L., Comins,M.M., Chandler,K., Mogos,M.F., Salihu,H.M., A
practical approach for calculating reliable cost estimates from
observational data: application to cost analyses in maternal and child
health, Applied Health Economics and Health Policy, 11, 343-357, 2013
Scott,D.A., Loveman,E., Mclintyre,L., Waugh,N., Screening for gestational
diabetes: a systematic review and economic evaluation. [256 refs], Health
Technology Assessment (Winchester, England), 6, 1-161, 2002
Shivanath,M., Nayar,R., Emmerson,C., Loughney,A., Purvis,A., Fairs,A.,
Smart,J., Forbister,R., Will 'simple telehealth' help in the management of
women with gestational diabetes?, BJOG: An International Journal of
Obstetrics and Gynaecology, 120, 111-, 2013

Todorova,K., Palaveev,O., Petkova,V.B., Stefanova,M., Dimitrova,Z., A
pharmacoeconomical model for choice of a treatment for pregnant women
with gestational diabetes, Acta Diabetologica, 44, 144-148, 2007

Uy,J., Fogelfeld,L., Guerra,Y., Cumulative clinical experience with use of
insulin lispro: Critical appraisal, role in therapy, and patient
considerations, Diabetes, Metabolic Syndrome and Obesity: Targets and
Therapy, 5, 1-10, 2012

Waugh,N., Royle,P., Clar,C., Henderson,R., Cummins,E., Hadden,D.,
Lindsay,R., Pearson,D., Screening for hyperglycaemia in pregnancy: a
rapid update for the National Screening Committee, Health Technology
Assessment (Winchester, England), 14, 1-183, 2010

Zacharieva,S.Z., Todorova-Ananieva,K.N., Konova,E.|., Petkova,V.B.,
Guerguiev,S.R., Dimitrova,Z.D., Pharmacoeconomic analysis for the
future treatment of diabetes mellitus after gestational diabetes,
Diabetologia, 52, S409-, 2009

Protocol; no CEA/CUA

Pregnant women excluded from study

No analysis of costs

Conference abstract and not an economic
evaluation

Conference abstract and not an economic
evaluation

Not a full economic evaluation

Cost-effectiveness for different thresholds of
blood glucose levels, but thresholds not
comparator of interest/relevant to question.

Costing of US healthcare for maternal and child
health

Already included in previous guideline (2008).

Conference abstract

Cost analysis (Bulgaria) only

Reviews previous cost-effectiveness studies

No economic evaluation; none of the identified
studies were published after 2008, should have
been/were included in previous guideline.

"prophylactic method/preventive programme":
no details on test used
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Avalos GE, Owens LA, Dunne F for the ATLANTIC DIP Collaborators. Applying current
screening tools for gestational diabetes mellitus to a European population: is it time for
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Text deleted from preconception care

Calcium-channel blockers

A cohort study examined the potential teratogenicity of calcium-channel blockers.'*? Six
teratogen information services prospectively collected and followed up 78 women with first-
trimester exposure to calcium-channel blockers. Pregnancy outcome was compared with that
of a control group matched for maternal age and smoking habits. There was no increase in
major malformation rates (calcium-channel blockers 3.0% (2/66); nonteratogenic controls
0%; P =0.27). The defects reported were attributable to maternal diabetes or co-ingestion of
teratogens. The increase in preterm birth (calcium-channel blockers 28%, nonteratogenic
controls 9%, P = 0.003), attributed to maternal disease by stepwise regression, was the most
important factor responsible for the observed decrease in birthweight (mean -334 g versus
nonteratogenic controls, P = 0.08). This study suggests that calcium-channel blockers do not
represent a major teratogenic risk. [EL = 2++]

Another cohort study investigated the effect of verapamil infused intravenously after plasma
volume expansion with dextran-70 in nine women with severe gestational proteinuric
hypertension.'!* The haemodynamic response in the women and adverse fetal effects were
monitored. Verapamil produced a statistically significant reduction in mean arterial pressure
and systemic vascular resistance without adversely affecting cardiac output. The decrease in
blood pressure was smooth and controlled and was associated with an insignificant increase
in heart rate. There were no adverse fetal effects, as evidenced by cardiotocographic
monitoring. The apparent effectiveness of verapamil in this study justifies further
investigation. [EL = 2+]

A reference guide to medicines in pregnancy and lactation reported that there were limited
data for the use of diltiazem in pregnant women, and suggested that it presents a high risk to
the fetus. There were no studies investigating the use of amlodipine or nisoldipine in
pregnant women, and the reference guide suggested that these present a moderate risk to
the fetus. There were limited data for the use of felodipine, nicardipine or nimodipine in
pregnant women, and the reference guide suggested that they present a risk to the fetus.
There were limited data for the use of isradipine in pregnant women and the reference guide
suggested that it presents a low risk to the fetus. There were limited data for the use of
nifedipine in pregnant women, and the reference guide suggested that it presents a low risk
to the fetus. The reference guide suggested that verapamil is compatible with pregnancy.
There was no review of lacidipine or lercanidipine.”” [EL = 3]

The British National Formulary suggests that the calcium-channel blocker verapamil may
reduce uterine blood flow leading to fetal hypoxia and that it may inhibit labour; the
manufacturer advises women to avoid it in the first trimester of pregnancy unless absolutely
necessary.”® Amlodipine and nimodipine have no information available about possible harms;
the manufacturers advise pregnant women to avoid them, but the risk to the fetus should be
balanced against the risk of uncontrolled maternal hypertension. Isradipine, nifedipine and
nicardipine may inhibit labour; the manufacturers advise pregnant women to avoid them, but
the risk to the fetus should be balanced against the risk of uncontrolled maternal
hypertension. Felodipine may inhibitlabour and pregnant women are advised to avoid it.
Nisoldipine should be avoided by pregnant women. Lacidipine may inhibit labour; the
manufacturer advises pregnant women to avoid it. Lercanidipine and diltiazem have no
information available; the manufacturer advises pregnant women to avoid them.
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There is information on the use of calcium-channel blockers during breastfeeding in Section
8.1.

Evidence statement

Two small cohort studies suggest that calcium-channel blockers do not have a teratogenic
effect, but no large-scale trials of their effectiveness and safety in pregnancy were identified.
The British National Formulary recommends that they should be avoided in pregnancy.

From evidence to recommendations

Calcium-channel blockers should be avoided throughout pregnancy because of the risk of
disruption to labour and fetal hypoxia. However, the risk to the fetus should be balanced
against the risk of uncontrolled maternal hypertension in deciding whether to discontinue
nifedipene.

Text deleted from antenatal care

5.3 Monitoring blood glucose and ketones during pregnancy

Description of the evidence

Two RCTs were identified that investigated preprandial versus postprandial monitoring of
blood glucose during pregnancy.

The first study consisted of 61 women with type 1 diabetes who were randomly
assigned at 16 weeks of gestation to either preprandial or postprandial blood glucose
monitoring.2®2 All women were on a four-times-daily basal bolus insulin regimen. The
preprandial group was asked to monitor before breakfast and preprandially. The
postprandial group was asked to monitor before breakfast and 1 hour after meals. CBG
readings were measured by using a memory-based glucose reflectance meter. Insulin
doses and glucose readings were also recorded by diary and brought to the clinic. The
postprandial monitoring group had a significantly reduced incidence of pre-eclampsia
(3% versus 21%, P < 0.05), greater success in achieving glycaemic control targets (55%
versus 30%, P < 0.001) and smaller neonatal triceps skinfold thickness (4.5 £ 0.9
versus

5.1 + 1.3, P = 0.05). [EL = 1++4]

The second study consisted of 66 women with gestational diabetes who required insulin
therapy.” The ethnic background of the sample was 85% Hispanic, 11% white and
4% black or Asian. Women were randomly assigned to monitor either preprandial or 1
hour postprandial blood glucose levels. The preprandial monitoring protocol required
daily monitoring of fasting, preprandial and bedtime CBG concentrations. The
postprandial protocol required daily monitoring of blood glucose concentrations before
breakfast (fasting) and 1 hour after each meal. The women measured their blood
glucose concentration using memory-based reflectance glucometers. All blood glucose
values as well as insulin doses and dietary intake were recorded. There were 3/33 (9%)
macrosomic babies in the postprandial monitoring group compared with 12/33 (36%) in
the preprandial monitoring group (P = 0.01). Women in the postprandial group were
significantly less likely to have a caesarean section for cephalopelvic disproportion (12%
versus 36%, P = 0.04) or a baby with neonatal hypoglycaemia (3% versus 21%, P =
0.05). There were also fewer instances of shoulder dystocia (3% versus 18%) and
third- or fourth-degree perineal laceration (9% versus 24%). [EL = 1++]
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The ACHOIS trial randomly assigned 1000 women with gestational diabetes to either
an intervention group or routine care.* The intervention was a package of care that
included instructions on self-monitoring of blood glucose four times daily until blood
glucose levels had been in the recommended range for 2 weeks (fasting glucose levels
more than 3.5 mmol/litre and 5.5 mmol/litre or less, preprandial levels 5.5 mmol/litre or
less and 2 hour postprandial levels

7.0 mmol/litre or less) followed by daily monitoring at rotating times. The package of
care also included insulin therapy with the dose adjusted on the basis of glucose levels
and individualised dietary advice from a qualified dietitian. The rate of serious perinatal
outcomes among babieswas significantly lower in the intervention group (1% versus
4%, P = 0.01). The number needed to treat to prevent a serious outcome in a baby
was 34. There was no significant difference between groups in maternal quality of life.
[EL = 1++]

Three studies were identified that reported on the use of continuous blood glucose
monitoring in women with diabetes. Two cohort studies were in women with type 1
diabetes?®@2w[EL = 2+] and one case series was in women with gestational diabetes.?*
[EL = 3] All three studies reported hyperglycaemic episodes undetected by self-
monitoring of blood glucose. These episodes were usually due to the consumption of
high carbohydrate food between meals and were undetected by self-monitoring protocols
that required testing only after main meals. The three studies showed that examining 72
hour glucose profiles can help to identify patterns of glucose control, better target
insulin treatment, assist in patient education and improve dietary adherence.

A retrospective study** examined the effect of an intensive diabetes management
programme during pregnancy on women’s long-term self-management behaviours and
glycaemic control. There was a significant improvement in all diabetes self-
management behaviours, including frequency of self-monitoring of blood glucose,
frequency of insulin injections, and frequency and complexity of insulin dose adjustment
from entry to the programme to the baby’s birth. There was also a significant
improvement in HbA_ from entry to the baby’s birth. [EL = 2-]

An RCT#2 investigated whether glycaemic control achieved by women using telephone
modems for the transmission of self-monitored blood glucose data was better than that
achieved by women managed in a similar fashion without modem connection. The study
showed that telemedicine is a practical way of providing specialist care to pregnant
women. [EL = 1+]

A systematic review of observational studies??investigated the risk of adverse pregnancy
outcomes in pregnant women with diabetes in relation to glycaemic control. The
review showed that an increase in adverse pregnancy outcomes in women with diabetes
who had poor glycaemic control (congenital malformations, pooled OR 3.44, 95% CI
2.30 to 5.15; risk reduction of congenital malformation 0.39-0.59 for each 1%
decrease in HbA ; miscarriage, pooled OR 3.23, 95% CI 1.64 to 6.36; perinatal
mortality, pooled OR 3.03, 95% CI| 1.87 to 4.92). [EL = 3]

No studies were identified that assessed how ketones should be monitored during
pregnancy.
Existing guidance

The NSF for diabetes®* recommends that ‘women should be supported and encouraged to
monitor their blood glucose regularly’.
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Evidence statement

Two high quality RCTs have found better pregnancy outcomes for women with
diabetes when blood glucose is monitored 1 hour after meals than when it is
monitored before meals. One RCT found that a treatment package that included self-
monitoring of blood glucose improved outcomes in women with gestational diabetes
compared with routine obstetric care. Two cohort studies and a case series showed
that self-monitoring of blood glucose undertaken only after main meals may not detect
hyperglycaemia following the consumption of food between meals.

No studies were found on monitoring for ketones during pregnancy.

From evidence to recommendations

The evidence regarding the effectiveness of self-monitoring of blood glucose 1 hour
after meals forimproving pregnancy outcomes suggests that postprandial monitoring
should not be restricted to main meals. The effectiveness of monitoring using meters
supports the provision of such meters (see Section 3.5).

The GDG’s view is that women with insulin-treated diabetes are vulnerable to nocturnal
hypoglycaemia during pregnancy and that it is good clinical practice to undertake an
additional test before going to bed at night.

Text deleted from intrapartum care
Timing and mode of birth

Optimal timing of birth

An RCT (n = 200) from the USA compared the outcomes of birth after 38 weeks of gestation
inwomen with insulin-requiring diabetes.** Those enrolled had gestational diabetes (n =
187) or pre-existing diabetes (n = 13). In women with pre-existing diabetes, the
expectant management of pregnancy after 38 weeks of gestation did not reduce the
incidence of caesarean section, but rather led to an increased prevalence of LGA babies
(23% versus 10%) and shoulder dystocia (3% versus 0%). Given the risk associated with
birth after 38 weeks of gestation, the study suggested that active induction of labour at 38
weeks of gestation should be considered in women with insulin-requiring diabetes, but if
this is not pursued careful monitoring of fetal growth should be performed. [EL = 1+]

A case—control study (n = 260) from Israel compared inducing labour at 38—39 weeks of
gestation with allowing pregnancy to continue naturally in women with type 1
diabetes.*** There were no differences between the two groups at baseline. The rate of
shoulder dystocia was 1.4% in the induction of labour group compared with 10.2% in
the non-induced group who gave birth beyond 40 weeks of gestation (P < 0.05). No
differences in caesarean section rates or birthweights of babies were found. The rate of
shoulder dystocia was lower in the babies of women who had induction of labour at 38—

39 weeks of gestation than in those without induction (1.4% versus 10.2%, P < 0.05).
The study recommended elective induction of labour for women with insulin- requiring
diabetes in order to reduce the rate of shoulder dystocia. [EL = 2-]

A case—control study (n = 3778) from Canada examined the relationship between
gestational glucose intolerance (3 hour 100 g OGGT) and fetal outcomes.?*® The study
identified four groups: negative gestational diabetes (n = 2940), false-positive gestational
diabetes (n = 580), untreated borderline gestational diabetes (n = 115) and known
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treated gestational diabetes (n = 143). There were no significant differences in
gestational age at birth (39.8 + 1.8 weeks for women without diabetes, 39.8 + 1.8 for
women with borderline diabetes and 39.3 £ 1.6, P > 0.20 for women with gestational
diabetes). There were no differences among the groups in the rates of fetal distress or
shoulder dystocia. [EL = 2+]

A cohort study (n = 317) from Israel conducted between 1993 and 1995 examined the
effect of intensive management of gestational diabetes with diet in relation to birth timing
and outcomes and compared the effect with that for women without diabetes.®** The
gestational age at birth for women with gestational diabetes was 39 + 2.5 weeks and
that of women without diabetes was 39 + 1.5 weeks. [EL = 2+]

A case—control study (n = 428) from the USA examined the mean gestational ages
at birth of babies of women with gestational diabetes and those in a control group
without maternal diabetes.**? The study found no significant difference between women
with diabetes and the controls in gestational age at birth (38. 4 + 2.8 weeks versus 39 +
2.9 weeks), shoulder dystocia, Apgar scores, neonatal death or prolonged hospital stay
after birth. The study suggests that if pregnancy is not interrupted then the gestational
age at birth is similar between women with diabetes and those without diabetes, and
neonatal outcomes do not differ between the two groups. [EL = 2-]

Current practice

The CEMACH enquiry reported that women with pre-existing diabetes had high rates of
obstetric intervention with a 39% induction of labour rate compared with 21% in the
general maternity population. The reasons given for induction of labour were that it was
routine for women with diabetes (48.4%), general obstetric complications (13.9%),
presumed fetal compromise (9.4%), large baby or polyhydramnios (8.5%) and
diabetes complications (2.1%), and the remainder were other clinical reasons,
preterm rupture of membranes, maternal request, or unknown or inadequately
described.? [EL = 3-4]

The caesarean section rate was 67%, which is three times higher than the general
maternity population (24%). The indications for elective and emergency caesarean
section were presumed fetal compromise (28.3%), previous caesarean section
(24.9%), general obstetric complication (14.2%), failure to progress in labour (13.9%),
large baby (3.7%), diabetes complications (2.5%) and routine for diabetes (1.9%), and
the remainder were due to other clinical reasons, maternal request, reason unknown or
inadequately described. [EL = 3-4]

The preterm birth rate was 35.8% compared with 7.4% in the general maternity
population. Of the total births 26.4% were iatrogenic and 9.4% were spontaneous preterm
births (including preterm rupture of the membranes requiring induction) which is higher than
in the general maternity population. The majority of iatrogenic preterm births were due to
preterm caesarean sections, 21.9% of which were for previous caesarean section, large
baby, maternal request or routine for maternal diabetes. [EL = 3-4]

The enquiry case—control study found that 8% (15/178) of women with poor pregnancy
outcomes and 2% (4/202) of women with good pregnhancy outcome had no details of
discussion about timing and mode of birth in their medical records.* A lack of discussion
was associated with poor pregnancy outcome (OR 4.0, 95% CI 1.2 to 12.7, adjusted
for maternal age and deprivation). Additional case—control analysis showed an
association with fetal or neonatal death, but not with fetal congenital anomaly,
although it is important to note that women who did not have a discussion also gave
birth at an earlier gestational age. The majority of women (65% of 382 women)
were assessed as having optimal care during labour and birth and there was no
association of sub-optimal care and pregnancy outcome. The most frequent issues
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noted were poor management of maternal risks, inappropriate decisions relating to birth
and inadequate fetal surveillance during labour or delay in acting on signs of fetal
compromise. [EL = 3-4]

The condition of the baby at birth was reported by the CEMACH enquiry: 2.6% of live
births had an Apgar score of less than 7 at 5 minutes. The corresponding figure for the
general maternity population is 0.76%. [EL = 3—4]

The enquiry found that 6.9% (261/3808) of pregnhancies led to in utero losses (there
were also two early neonatal deaths, twins born live at 20 weeks of gestation who both
died within 1 hour of birth). This is thought to be an underestimate of the actual number
of pregnancies that ended.

Evidence statements

Five studies were considered in relation to optimal timing of birth in women with
diabetes. An RCT involving women with insulin-requiring diabetes and a case—control
study involving women with type 1 diabetes compared elective induction of labour at
38-39 weeks of gestation with expectant management. There were more LGA babies
and cases of shoulder dystocia in the expectant management groups. Routine
induction of labour at 38—39 weeks of gestation did not increase the rate of caesarean
section. The remaining studies allowed comparison of gestational ages at birth between
babies of women with diabetes and those of women without diabetes, but these none of
these studies was specifically designed to address the optimal timing of birth in women
with diabetes.

From evidence to recommendations

Routine induction of labour for women with diabetes at 38—39 weeks of gestation reduces
the risk of stillbirth and shoulder dystocia without increasing the risk of caesarean section.
However, there was insufficient evidence to determine the precise gestational age at
which elective induction of labour should be offered. The GDG’s discussions highlighted
the need to balance the risk of fetal lung immaturity which may be associated with
induction at 36—37 weeks of gestation against the risk of stillbirth associated with later
induction. In the absence of evidence to determine whether elective birth through
induction of labour, or elective caesarean section if indicated, should be offered before
38 weeks of gestation, the GDG’s view was that elective birth should be offered after 38
completed weeks of gestation. No evidence was identified to suggest that the indications
for elective caesarean section in preference to induction of labour in women with diabetes
would be any different to those in women without diabetes.

Evidence shows that diabetes should not be considered a contraindication to attempting
VBAC.

Text deleted from postnatal care

Information and follow-up after birth

Follow up screening

A retrospective diagnostic study (n = 152) from the UK examined whether an FPG test at
6 weeks postpartum could be used to determine which women needed an OGTT.*2 The
study compared FPG with OGTT (as the gold standard). A total of 122 women had
results available for analysis. Using a cut-off for FPG of 6.0 mmol/litre, the sensitivity
was 100% and the specificity was 94% for identifying those who had diabetes
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compared to OGTT. The study concluded that FPG could be used to determine who
should undergo an OGTT. [EL = 2]

A retrospective diagnostic study (n = 298) from Singapore examined whether the
results of an antenatal OGTT could be used to predict which of those women who had
been diagnosed with gestational diabetes would go on to develop diabetes, the aim
being to avoid the need for a 6 week follow-up OGTT.*®*The study compared the
antenatal OGTT results with the postnatal OGTT results. At a cut-off of 4.5 mmol/litre
the sensitivity was 73.9% and specificity was 70.3%. For a 2 hour OGTT the cut-off was
10.5 mmol/litre with a sensitivity of 55.1% and a specificity of 84.7%. The authors
concluded that antenatal OGTT results could not be used reliably to predict postnatal
OGTT results. [EL = 3]

Existing guidance

The NSF for diabetes* recommends that services should be in place for women with pre-
existing diabetes and those who have been diagnosed with gestational diabetes.

‘Pregestational diabetes: Following delivery, all women should be offered the opportunity
to be reviewed by the multidisciplinary team and to discuss the future self-management
of their diabetes and the implications of breastfeeding. They should all be offered
contraceptive advice and should all receive a six-week postpartum check.

Gestational diabetes: Six weeks after delivery, a 75 g oral glucose tolerance test should
be undertaken to determine whether the woman:

¢ still has diabetes; or
¢ now has impaired glucose tolerance; or
¢ has returned to normal.

Women who are found still to have diabetes should be managed accordingly.

Those who are found still to have impaired glucose regulation and those who have
returned to normal should be advised that they have an increased risk of developing:

e gestational diabetes in subsequent pregnancies; and

¢ type 2 diabetes later in life, a risk that can be reduced by eating a balanced diet,
maintaining a healthy weight and increasing their physical activity levels. They should
also be given advice about the symptoms and signs of diabetes.

Those who are found still to have impaired glucose regulation should also be offered a
full assessment of their cardiovascular risk and appropriate follow-up.’

Evidence statement

Two diagnostic studies showed that follow-up of women with gestational diabetes was
required to accurately identify ongoing disruption of glucose metabolism, suggesting a
clinical need for postnatal testing of women who have been diagnosed with gestational
diabetes.

There is evidence from a diagnostic study that FPG measurements have high sensitivity and
specificity compared with OGTTs (the gold standard). They are also less costly than OGTTs
and it is the GDG’s view that using OGTTs instead of FPG measurements would not affect
outcomes. Women who have been diagnosed with gestational diabetes should, therefore, be
offered blood glucose testing using FPG, rather than an OGTT. This represents a change in
clinical practice that will bring a cost saving to the NHS.
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Research recommendations for information and follow-up after birth

Are there suitable long-term pharmacological interventions to be recommended postnatally
for women who have been diagnosed with gestational diabetes to prevent the onset of type 2
diabetes?

Why this is important

Oral hypoglycaemic agents such rosiglitazone and metformin offer the possibility of
pharmacological treatment for prevention of progression to type 2 diabetes in women who
have been diagnosed with gestational diabetes. As yet there have been no clinical
studies to investigate the effectiveness of oral hypoglycaemic agents in this context.
Randomised controlled trials are needed to determine the clinical and cost-effectiveness of
such treatments compared to diet and exercise.

Appendix N: Health economics from the
2008 guideline

Cost-effectiveness of self-management programmes for
women with diabetes who are planning a pregnancy

Introduction

A review of the health economics literature identified a single study from the USA addressing
the cost-effectiveness of preconception care and advice for women with pre-existing
diabetes.**® Although not explicitly described as such, the study used a decision-analytic
approach to determine whether, as a result of averted complications, the additional costs of
preconception care and advice yielded net savings compared with no preconception care
and advice. The study reported that a mixture of literature review, expert opinion and surveys
of medical care were used to estimate the costs and clinical consequences of preconception
care and advice compared with ‘doing nothing’. Doing nothing in this case meant no
preconception care and advice, although antenatal care would, of course, be provided in the
event of a pregnancy. The study concluded that preconception care and advice would yield
cost savings, with each $1 spent on preconception care and advice realising a saving of
$1.86 as a result of fewer births, lower antenatal care costs arising from better glycaemic
control, and fewer adverse maternal and neonatal outcomes. The authors reported a number
of sensitivity analyses, none of which fundamentally altered the results. Furthermore, the
study reported that conservative estimates had been used when there was uncertainty with
regard to parameter values and that their assumptions were, therefore, generally biased
against preconception care and advice. However, the study also noted that the assumption
of full adherence to the preconception care and advice programme may have been a
limitation of the analysis.

The study is quite dated and therefore the usual caveats about the generalisability of costs
from one healthcare setting to another are even more important than normal. Furthermore,
changes to parameter values undertaken as part of the sensitivity analysis may not have
been quite as conservative as suggested by the authors of the study. Finally, additional
clinical studies and a meta-analysis which included more recent data!?! have been published
since the cost-effectiveness study. Therefore, a de novo health economic model was
developed for this guideline.
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An economic evaluation has suggested that structured education programmes for people
with pre-existing diabetes are cost-effective in the UK setting.** This is consistent with
existing NICE guidance on self-management of diabetes.*® Examples of structured education
programmes available in the UK are DAFNE®® for people with type 1 diabetes and
DESMOND and X-PERT for people with type 2 diabetes. The evidence suggests that such
programmes lead to improved glycaemic control. For women with diabetes who are planning
a pregnancy and those who are already pregnant, good glycaemic control has benefits over
and above those associated with good glycaemic control outside pregnancy because of the
adverse maternal and neonatal outcomes associated with poor glycaemic control in the
periconceptional period and pregnancy (see Sections 3.6 and 5.2).

Improvement in glycaemic control is also an important putative benefit of preconception care
and advice. However, it is unlikely that studies of preconception care and advice have
disentangled whether there are any additional improvements in relation to glycaemic control
over and above those which would be achieved with a structured education programme
alone. To the extent that there is further improvement in glycaemic control with
preconception care and advice, it cannot be assumed that the effect size would be the same
as preconception care and advice in the absence of a structured education programme.
Indeed, it seems likely that there would be diminishing returns, with further improvement
possible, but at a lower rate.

However, there are other benefits of preconception care and advice which are specific to
diabetes in pregnancy which by themselves may make its provision clinically effective and
possibly cost-effective. For example, advice on preconception folic acid is particularly
important given the elevated risk of neural tube defects in babies of women with diabetes
(see Sections 3.4 and 5.4). Furthermore, advice on contraception may also improve
outcomes by increasing the number of pregnancies in women with diabetes that are
associated with good glycaemic control.

A decision tree was developed for the guideline in Microsoft Excel® and also, for validation
purposes, in TreeAge Pro 2006® (see Figure 22).
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Figure 22: Preconception care and advice (PCA) versus no preconception care and
advice decision tree showing major congenital malformation (CM) rates
resulting from pregnhancies in women with diabetes
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As shown in the decision tree, it is assumed that a proportion of women are infertile and
therefore do not benefit from preconception care and advice even if they accept an offer of
such advice and adhere to it. It is assumed that women who are offered and adhere to
preconception care and advice have a lower major congenital malformation rate than
pregnant women in the no preconception care and advice arm. It is additionally assumed that
those women in the preconception care and advice arm who either decline preconception
care and advice or do not adhere to advice will have a congenital malformation rate
equivalent to women with diabetes in the no preconception care and advice arm. The
effectiveness of preconception care and advice is measured in terms of the number of major
congenital malformations averted. In addition to the costs of the advice itself, the model also
takes into account ‘downstream savings’ from averted congenital malformations.
Considerable uncertainty surrounds the inputs of this model (see below for details) and
therefore the results and sensitivity analysis are both undertaken to address the ‘what if in
terms of thresholds for cost-effectiveness.

N.1.2 Model parameters

The parameter values used in the baseline model are shown in Tables 12, 13 and 14. The
model assumes that there are administration costs in just offering a preconception care and
advice service to women with diabetes who are planning a pregnancy and therefore this is
included as a cost parameter. However, it is assumed that this cost can be limited to the
population of concern (women with diabetes who are planning a pregnancy). It does not
assume that the offer is made to all women with diabetes who are of childbearing age
regardless of whether they are actively planning a pregnhancy. However, this could be
addressed in sensitivity analysis by assuming higher offer costs. The published cost-
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effectiveness study described above*'° suggested that preconception care and advice would
result in lower antenatal costs due to improved glycaemic control during pregnancy. The
model structure allows this consideration to be factored in, but at baseline it conservatively
assumes that preconception care and advice does not yield any cost saving in this respect
compared with the no preconception care and advice alternative. In a similar conservative
vein, no QALY gain is attached to averted major congenital malformations at baseline
although the results are presented to show a minimum number of QALY's per congenital
malformation averted that would be needed for cost-effectiveness given a particular
incremental cost of preconception care and advice.

Table 12: Costs (using 2006 prices)

Resource item Value Source Notes
Offer preconception £10 GDG estimate Administration cost in offering a
care and advice preconception care and advice
service
Preconception care and £615 NICE Technology 2003 cost of £545 but updated
advice Appraisal 60, Diabetes for inflation using the Hospital
(types 1 and 2) — patient and Community Health Services
education models (HCHS)?2 Index
(2003)'8
Additional costs of £0 At baseline it is conservatively
antenatal care with assumed that preconception
poor glycaemic control care and advice does not result
in lower antenatal costs
Cost of a major £81,000 Elixhauser et al. Weighted cost of major
congenital (1993)410 congenital malformations using
malformationb an exchange rate of £1 to $2

and the HCHS index to update
for inflation®

a A price inflation index based on changes to the price of goods and services supplied to the healthcare sector.

b Anencephaly, spina bifida, hydrocephalus, transposition of the great arteries, tetralogy of Fallot, coarctation of
aorta, renal agenesis, anal/rectal atresia, caudal regression.

c¢ Clearly there are limitations using these dated US data. As far as we are aware, equivalent UK costings do not
exist. The costing of such a wide range of congenital malformations is methodologically complex and time
consuming. Therefore, with the resources available for this guideline it was not possible to generate our own cost
estimates based on UK NHS data. The known limitations of these data are addressed by sensitivity analysis.

Table 13: Probabilities

Variable Value  Source

Decline preconception care and advice 0.5 GDG estimate

Adhere to preconception care and advice 0.8 GDG estimate

Fertile 0.9 Elixhauser et al.
(1993)410

Major congenital malformation rate (preconception care and 0.021 Ray et al. (2001)121

advice)

Major congenital malformation rate (no preconception care and 0.065 Ray et al. (2001)12*
advice)

Table 14: Quality-adjusted life years

Resource item Value Source Notes
Willingness to pay for a QALY £20,00 NICE guidelines manual
0 (2007)23
QALY gain from averted 0 A conservative baseline
major congenital malformation assumption
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Results

The baseline results suggest that preconception care and advice is cost-effective (see Table
15). In a population of 1000 women with diabetes who are planning pregnancy, the model
shows a cost saving of almost £1 million and 16 averted major congenital malformations.
There is no necessity to estimate a QALY gain to establish cost-effectiveness as
preconception care and advice dominates, being cheaper and more effective than no
preconception care and advice.

Table 15: Baseline results in a population of 1000 women with diabetes who are
planning pregnancy

Item Value

Net costs of preconception care and advice -£965,540

Major congenital malformations averted 15.84

QALY gain needed per major congenital malformation N/A

averted

Incremental cost-effectiveness ratio (ICER) Preconception care and advice
dominates

Sensitivity analysis

Considerable uncertainty surrounds the data inputs of the model and therefore sensitivity
analysis was used to assess how robust the baseline conclusions would be given different
assumptions. This sensitivity analysis was primarily undertaken on a one-way basis, where
one parameter value was varied while holding all other parameter values constant. This
gives an indication as to whether uncertainty surrounding the exact value of the parameter is
likely to have an important bearing on the model’s conclusions. Additionally, thresholds for
cost-effectiveness were calculated for scenarios where sensitivity analysis indicated that
preconception care and advice may not be the dominant strategy. This involved calculating
the QALY gain which would be needed to satisfy a cost-effectiveness threshold of £20,000
per QALY where preconception care and advice involved incremental costs relative to no
preconception care and advice.

There are potentially many different models of preconception care and advice. At one end of
the spectrum there could be a group session with a diabetes specialist nurse, but a more
resource-intensive model might involve a one-to-one consultation with a multidisciplinary
team. Figure 23 shows the effect of varying the cost of preconception care and advice
between £50 and £2,000. The results suggest that preconception care and advice would be
cost saving and hence dominant even at a cost of £2,000 per woman.

© 2015 National Collaborating Centre for Women'’s and Children’s Health
238



Diabetes in pregnancy
Health economics from the 2008 guideline

Figure 23: Net cost of preconception care and advice, varying costs of preconception
care and advice
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Cost of preconception care and advice

Another important source of uncertainty concerns the cost of a major congenital malformation.
The baseline estimate was derived from a study conducted in the healthcare setting in the USA.
There are a number of reasons why this may not accurately reflect costs to the NHS:

¢ the healthcare system in the USA differs markedly from that in the UK
o even in the context of the USA, the figures are presented as fairly ‘broad brush’ estimates
¢ the original study is quite dated and treatments may have changed.

Figure 24 shows the impact of varying the cost of a major congenital malformation between
£5,000 and £200,000 as part of a one-way sensitivity analysis. This shows that preconception
care and advice would be cost saving as long as a major congenital malformation cost more than
£20,044. If a major congenital malformation cost £5,000, then a QALY gain of 0.75 per major
congenital malformation averted would be required for cost-effectiveness. Given the usually
large impact of a major congenital malformation on lifetime health, it can be reasonably assumed
that the QALY gain would be sufficient for cost-effectiveness in such a scenario.
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Figure 24: Net cost of preconception care and advice, varying costs of a major
congenital malformation
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Cost of a major congenital malformation

The effect of varying the assumption about the effectiveness of preconception care and
advice is shown in Figure 25 The clinical effectiveness of the intervention is given by the
absolute difference in the major congenital malformation rate between preconception care
and advice and the no preconception care and advice alternative. Figure 25 shows the
situation where the major congenital malformation rate for no preconception care and advice
is held constant at 0.065 whilst the major congenital malformation rate for preconception care
and advice is varied between the baseline 0.021 (absolute difference 0.044) and 0.064
(absolute difference 0.001). Preconception care and advice is dominant as long as the major
congenital malformation rate with preconception care and advice is no more than 0.054
(absolute difference of at least 0.011), which is considerably less than that estimated by a
recent meta-analysis.'?! As long as the absolute difference is at least 0.005 then it seems
likely that preconception care and advice will be cost-effective. If the absolute difference is
less than 0.005 then at least five more QALYs would be needed per averted major congenital
malformation and it cannot necessarily be assumed a priori that this would be the case.
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Figure 25: Net cost of preconception care and advice, varying rates of major
congenital malformations with preconception care and advice
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Finally, the impact of changing the assumptions about attendance and adherence was
assessed by comparing the worst-case scenario (no attendance with zero adherence) with
the best-case scenario (full attendance and adherence with the programme). Figure 26
shows the impact of increasing attendance and adherence in equal proportions between the
worst-case and best-case scenarios. Initially, as attendance and adherence increase the net
cost of preconception care and advice increases slightly. This is because the costs of
providing preconception care and advice are not fully offset by reduced costs of congenital
malformations at low adherence rates. However, when attendance and adherence reach a
level of 21%, then preconception care and advice is dominant, producing a net cost saving in
addition to the reduction in major congenital malformations.
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Figure 26: Net cost of preconception care and advice, varying rates of attendance
and adherence with preconception care and advice
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Discussion

The baseline effectiveness of preconception care and advice in terms of major congenital
malformations averted was based on results presented in a recent meta-analysis.?* The
results of the meta-analysis need to be treated with a degree of caution because of the
heterogeneous nature of the individual studies included and because of systematic
differences reported between women with diabetes who attended preconception care and
advice and those who did not. For example, smokers were more prevalent in the no
preconception care and advice group (30.2% versus 19.6%) and confounding could plausibly
be responsible for at least some of the observed effect. It has been suggested that the
availability of a preconception clinic separates women with diabetes into two groups, one
containing highly motivated women with well-controlled diabetes who attend and have a low
rate of congenital abnormalities and the other containing women who, for various reasons,
book late, have worse glycaemic control, and have a congenital abnormality rate of 7.5—
10.9%.42 Furthermore, the effectiveness of preconception care and advice may be diluted
when it is offered additionally to structured education programmes rather than as a stand-
alone intervention. If a woman’s glycaemic control has improved as a result of structured
education then the scope for preconception care and advice to achieve further improvement
may be limited.

The threshold sensitivity analysis undertaken using the model suggests that only a relatively
small reduction in the major congenital malformation rate (as little as 0.005) is necessary for
preconception care and advice to be considered cost-effective. This threshold for cost-
effectiveness is much less than the absolute difference of 0.044 suggested in the published
meta-analysis, and also less than 0.13 (the absolute difference between the upper 95%
confidence limit reported in the meta-analysis for the major congenital malformation rate with
preconception care and advice (worst case) and the lower 95% confidence limit for the major
congenital malformation rate with no preconception care and advice (best case).'!
Preconception care and advice of some sort does, therefore, seem to be justified on
economic grounds. The published meta-analysis suggested that the preconception care and
advice interventions included were heterogeneous and this raises important questions from
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an economic perspective in terms of what is the ‘best’ or most cost-effective form of
preconception care and advice. This is particularly important as there is likely to be
considerable variation in cost between different models of preconception care and advice
and it is important to know what incremental benefits are achieved by more resource-
intensive forms of the intervention. If less resource-intensive preconception care and advice
is almost as effective then the incremental cost-effectiveness ratio for some preconception
care and advice interventions is likely to be unacceptably high.

Cost-effectiveness of screening, diagnosis and treatment
for gestational diabetes

Systematic review of screening

A systematic search of the literature identified 3*" studies potentially related to the clinical
question. After reviewing the abstracts, 3 articles were retrieved for further appraisal and
eight have been included in this section of the review. Six papers were identified that
examined the cost-effectiveness of screening for gestational diabetes. Two additional papers
were identified that considered the cost-effectiveness of screening for and treatment of
gestational diabetes.

Screening and treatment of gestational diabetes

A study conducted in France**! examined three strategies for screening for gestational
diabetes using a decision analysis model. Under strategy one, women deemed to be at
higher risk of gestational diabetes based on a series of risk factors (family history of diabetes
in a first-degree relative, age over 35 years, BMI greater than 27 kg/mz2, previous history of
gestational diabetes, pre-eclampsia, fetal death after 3 months of gestation or previous
macrosomia) were given a non-fasting 50 g OGTT. In strategy two all women were given the
50 g OGTT and in strategy three all women were given a 75 g OGTT. Data on costs were
collected through a prospective study of 120 pregnancies and clinical data were taken from a
review of published literature. Incremental analysis was reported in terms of cost per
additional case prevented of macrosomia, prematurity, perinatal mortality or hypertensive
disorder. All strategies were compared with a baseline of no screening for each outcome.
The authors recommended strategy one, screening the population of high-risk pregnant
women using the 50 g OGTT, based on its favourable ICER for preventing perinatal mortality
(€78702, compared with €8660 and €29,400 for strategies two and three, respectively).

A retrospective study conducted in Italy**> examined the costs and outcomes for two groups
of women. The first group had universal screening using a 50 g GCT while the second were
screened based on the presence of given risk factors (history of gestational diabetes,
previous macrosomia, family history of diabetes mellitus, age over 30 years and body mass).
All women that tested positive in either screening group underwent a 100 g OGTT. Universal
screening was found to be more costly than the selective screening approach per case of
gestational diabetes diagnosed (€424 and €406, respectively) and that treatment cost €366.
No incremental analysis was reported. The authors concluded that, based on the savings
from downstream interventions associated with untreated gestational diabetes, such as
caesarean section, screening in some form was justified.

Screening for gestational diabetes

A cost-utility analysis**® examined four screening strategies for gestational diabetes. The
strategies were no screening, a 75 g OGTT, a 100 g OGTT and a sequential test (50 g GCT
followed by a 100 g OGTT). The authors concluded that the sequential testing strategy was

a Exchange rate of £1 = €1.31, from markets.ft.com/ft/markets/currencies.asp on 28 February 2008
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cost-effective, although in a high-prevalence population the 100 g OGTT may be an
alternative cost-effective screening strategy. The study was conducted from a societal
perspective, which could limit its applicability for decision making in an NHS setting, as this
may overestimate costs. References were given for clinical and cost parameters but no
specific details of these were reported. No detail was provided on what components
comprised the total cost of each strategy and no unit costs were reported. Incremental
analysis was undertaken and outcomes reported in QALYSs, with maternal and infant
outcomes reported separately. Sources for utility estimates were not provided. Given these
drawbacks, the results of this study cannot be generalised to an NHS setting.

One study from the UK'?* examined the cost per case of gestational diabetes detected. Six
screening strategies were considered: universal FPG, universal GCT with 7.8 mmol/litre cut-
off, universal GCT with 8.2 mmol/litre cut-off, GCT with 8.2 mmal/litre cut-off in women aged
over 25 years, GCT with 8.2 mmol/litre cut-off in women aged over 25 years and risk factors,
and universal OGTT. The authors recommended the use of a universal FPG or giving a GCT
to those over age 25 years and with risk factors. The FPG detected an additional 6009 cases
at a cost of £489 per additional case detected when compared with GCT. A strategy of
universal OGTT was predicted to detect an additional 1493 cases compared with the
universal FPG, at a cost per additional case detected of £4,665.

Four studies reported in US dollars estimated the cost per case detected of gestational
diabetes.**447 One study**4 examined the cost per case diagnosed of six different
strategies. Incremental analysis was not reported. The authors recommended screening
women aged over 25 years using a 50 g 1 hour glucose screening test. In a second study445
the authors examined the cost per case diagnosed using different thresholds for the
diagnosis of gestational diabetes in a high-risk population. The cost per case of gestational
diabetes identified by a 50 g oral glucose screening test was $114 at a cut-off of 7.2
mmol/litre and $106 at a cut-off of 8.3 mmol/litre. The authors made no conclusion on the
cost-effectiveness of either approach. A third study446 examined the cost per case
diagnosed of gestational diabetes in two groups of women. Group 1 had historical or clinical
risk factors for gestational diabetes and group 2 were offered routine screening. Screening
was with a 50 g GCT followed by a OGTT for women with greater than 150 mg/100 ml. The
number of cases of gestational diabetes diagnosed did not differ between groups. The cost
per case diagnosed of the testing programme was $329. A fourth study**” was conducted in
Iran and reported in US dollars. Women were stratified into high-, intermediate- and low-risk
groups based on American Diabetes Association (ADA) criteria. The authors recommended
universal screening in a high-prevalence population such as theirs, with a cost per case
diagnosed of $80.56. No incremental analysis was reported.

Introduction to the model

The recently published ACHOIS trial demonstrated potential benefit of treatment for mild
gestational diabetes.'*® However, while clinical effectiveness is a necessary condition for
cost-effectiveness it is not sufficient. Resources have competing uses and showing that
resources yield a benefit does not demonstrate that an even greater benefit could not be
produced if those resources were deployed in an alternative use. Furthermore, treatment
requires identification of those affected by gestational diabetes using some
screening/diagnostic strategy which further reduces scarce resources available to other NHS
patients. Therefore, the cost-effectiveness of treatment will partly be determined by the ability
to identify patients for treatment via screening in a cost-effective fashion. Similarly, the cost-
effectiveness of screening is predicated on an efficacious treatment which gives an
acceptable cost per effect given the finite resources available.

Therefore, the cost-effectiveness of screening, diagnosis and treatment for gestational
diabetes are highly interdependent. As a result, a single cost-effectiveness model addressing
screening, diagnosis and treatment for gestational diabetes was developed jointly by the
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diabetes in pregnancy and antenatal care GDGs to enable them to make recommendations
on this area of care for pregnant women.

However, in addition to this single model incorporating both screening and treatment, a
separate cost-minimisation analysis of the various treatment options is also presented. This
better illustrates the cost-effectiveness of different treatment alternatives, under the
assumption of equivalent effectiveness, where the decision to screen for cases and treat has
been accepted on economic grounds.

N.2.2.1 The decision tree

The model utilises a decision-analytic approach. In this approach, competing alternatives
represent the decisions. Then, by considering the probabilities of different scenarios under
each decision, drawing on best available evidence, the expected costs and effects of each
decision can be computed and compared.

At its most basic, this cost-effectiveness model can be represented as the decision to screen
and treat patients identified with gestational diabetes versus no screening, which was the
recommendation of the previous antenatal care guideline (Figure 27).

Figure 27: The basic decision tree structure;

Positive Diet / treat
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No gestational diabetesj,“ <
Screen/Dx ~\_Negative
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[+] denotes that the tree is truncated — see Figure 29 for the treatment sub-tree; the sub-tree for those with
gestational diabetes who are undetected on screening is the same as the sub-tree for women with gestational
diabetes who are not screened; Dx = diagnose

Data from the ACHOIS intervention group were used to estimate the outcomes and
associated costs of treating true positives. As ACHOIS was limited to those with ‘mild’
gestational diabetes, the costs and effects may be an underestimate of the true costs and
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effects in the population under consideration. The outcomes and associated costs of false
negatives were estimated from the routine care group in ACHOIS. It is also necessary to
consider the cost of providing treatment to women falsely diagnosed with gestational
diabetes (false positives). The outcomes for women without gestational diabetes (true
negatives and false positives) in the screening arms were not considered as the perinatal
outcomes for these pregnhancies do not differ from those in the population of otherwise
healthy pregnant women.

In Figure 27 the decision, for diagrammatic simplicity, is depicted as screen versus no
screen. However, given an initial decision to screen there is then the decision of how to
screen. The various screening options that have been considered in this model are described
in the next section.

The key outputs of each screening strategy are the costs of screening and treating women
and the number of women accurately diagnosed with gestational diabetes. There are four
possible outcomes when applying a diagnostic test:

e true positive — the patient is diagnosed as positive and has the condition/disease

o false positive — the patient is diagnosed as positive but does not have the
condition/disease

e true negative — the patient is not diagnosed with the condition/disease and does not have
it

¢ false negative — the patient is not diagnosed with the condition/disease but does in fact
have it.

The number of individuals diagnosed correctly is determined by the accuracy of the
diagnostic test applied (sensitivity and specificity) and by the prevalence of the condition in
the population being tested. The treatment and outcome sub-trees are identical for each
screening strategy in this model but the costs and effects will vary according to the numbers
diagnosed as having gestational diabetes or not.

Screening strategies

Table 16 contains a list of the various strategies that have been considered as screening
strategies for gestational diabetes. All screening methods, including risk factor screening,
screening blood tests and universal diagnostic tests, have been considered in isolation.
Combinations of these tests have then been considered.

Not all possible strategies have been considered — particularly where they are clinically
inappropriate, for example treating patients based on the presence of a risk factor alone.
Some strategies have been excluded from further analysis after preliminary analysis showed
them to be dominated by alternative strategies. Limitations in the data are discussed in
greater detail later in this appendix.

Risk factors that have been considered:

e age 2 30 years

e age = 25 years

¢ high-risk ethnic background (ethnicity; see Table 20)

e BMI = 27 kg/m? (high BMI)

o family history of diabetes.

Screening blood tests considered:
e FPG

¢ random blood glucose (RBG)

e 1 hour 50 g GCT.
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Diagnostic blood test considered:
e 2 hour 75 g oral glucose tolerance test (OGTT).

Table 16: List of screening strategies

Screening diagnostic

Strategy number Risk factor Screening blood test  test

1 - - OGTT
2 ADA criteria? FPG OGTT
3 ADA criteria RBG OGTT
4 ADA criteria GCT OGTT
5 ADA criteria FPG -

6 ADA criteria - OGTT
7 ADA criteria GCT =

8 - FPG -

9 = RBG =

10 - GCT -

11 - FPG OGTT
12 - GCT OGTT
13 Age = 30 years FPG OGTT
14 Age = 30 years GCT OGTT
15 Age = 25 years FPG OGTT
16 Age = 25 years GCT OGTT
17 Age = 30 years - OGTT
18 Age = 25 years - OGTT
19 High-risk ethnicity FPG OGTT
20 High-risk ethnicity GCT OGTT
21 High-risk ethnicity - OGTT

(a) Having one or more of the following risk factors: age > 25 years; BMI> 27 kg/m?; family history of diabetes;
high-risk ethnic group.

Screening strategy assumptions

Decision analysis is used to help us make decisions about the best treatment or intervention
to use, based on grounds of cost and clinical effectiveness. When developing a decision
analysis model it is necessary to make simplifying assumptions to highlight what the
important elements of the model might be and to reduce the complexity of the model. It is not
possible to consider every possible potential outcome in a model and it is important to focus
on those with the greatest relevance in answering the question at hand. The assumptions
used in the model of screening strategies are given below:

e A2hour75gOGTT is used as the gold standard diagnostic test (refer to Section 4.4 for
details) and is assumed to be 100% sensitive and specific.

e It has not been possible to establish an accurate fertility rate in some population
subgroups. It is therefore assumed that the fertility rate among women with a high BMI is
the same as the rate among women with a BMI in the normal range. This may
overestimate the number of pregnancies in this group, as high BMI is associated with
fertility problems.#4®

¢ The available data on BMI are not consistent. Population level data on BMI from the Office
of National Statistics or the Health Survey for England is presented as overweight and
obese with a BMI greater than or equal to 25 kg/m?, whereas the data presented in the
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literature!?® used a BMI greater than or equal to 27 kg/m? to define some at risk of
gestational diabetes based on BMI. It was assumed initially that the risk of those with a
BMI greater than 25 kg/m2 is equal to that of those with a BMI greater than 27 kg/m2,
though this assumption could be relaxed in sensitivity analysis. If there is a genuine
difference in the subpopulation (BMI 25-27 kg/m?), this assumption may overestimate the
number of cases of gestational diabetes in the at-risk population and lead to a greater
number of false positive diagnoses of gestational diabetes.

N.2.3.2 Screening strategy input parameters

The parameters used to populate the model have been chosen based on the best available
evidence, and those relating to screening are listed in Tables 17 to 20.

Table 17: Accuracy of screening and diagnostic blood tests

Test Sensitivity Specificity Source

FPG 0.88 0.78 Reichelt et al. (1998)449

RBG 0.48 0.97 Ostlund and Hanson
(2004)450

1 hour 50 g GCT 0.80 0.43 Seshiah et al. (2004)451

2 hour 75 g OGTT 1.0 1.0 Gold standard

Table 18: Cost of screening and diagnostic blood tests

Variable Cost Source

Risk factor screening £2 GDG estimate

FPG £5.39 Updated from Scott et al. (2002)124
RBG £5.39 Updated from Scott et al. (2002)124
1 hour 50 g GCT £10.61 Updated from Scott et al. (2002)124
2 hour 75 g OGTT £28.58 Updated from Scott et al. (2002)124

Table 19: Risk factors for gestational diabetes — age

% of population % of women with gestational diabetes PPV
Risk factor (Source) (source) (%)
Age 2 30 years 48.7 (ONS, 2005) 0.65 (Coustan, 1993)452 4.7
Age 2 25 years 74.2 (ONS, 2005) 0.85 (Coustan, 1993)452 4.0

Table 20: Risk factors for gestational diabetes other than age

% of women with gestational PPV
Risk factor % of population (Source) diabetes (source) (%)
Gestational 3.5 (HES, 2005) 30 (Weeks et al., 1994)453 10.5
diabetes in a
previous pregnancy
Family history of 10.0 (Davey and Hamblin, 39.9 (Davey and Hamblin, 14.0
diabetes 2001)129 2001)129
High-risk ethnic 8.5 (ONS, 2001) 68.7 (Davey and Hamblin, 28.1
group 2001)129
BMI = 27 kg/m2 35.8 (ONS, 2001) 36.2 (Davey and Hamblin, 3.5
2001)129

After some initial modelling, the GDG expressed concern that test acceptability might be an
additional important consideration. Some women may find the tests inconvenient and
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unpleasant, especially where they are required to fast for a period beforehand. Table 21 lists
the input parameters relating to test acceptability.

Table 21: Test acceptance

Initial test Test acceptance if identified as ‘at

Test acceptance risk’ Source

FPG 0.50 0.90 GDG
estimat
e

RBG 0.90 1.00 GDG
estimat
e

1 hour 50 g GCT 0.70 1.00 GDG
estimat
e

2 hour 75 g OGTT  0.40 0.90 GDG
estimat
e

The model assumes that women are more likely to accept a test if they have already been
identified as being at higher risk, either by risk factor or a previous screening test. The
baseline values reflected the views of the GDG, but clearly considerable uncertainty
surrounds the actual test acceptance, and thus sensitivity analysis was undertaken to
determine to what extent test acceptance determines the cost-effectiveness conclusions of
the model.

Incorporating risk factors within the model

General overview

In terms of the decision tree for the gestational diabetes screening/treatment model, risk
factors can be thought of analogously to diagnostic tests (Figure 28).

Figure 28: Decision tree for risk factors

Disease (TP) - Further test/treatment

Risk factor present e <
~\_No disease (FP)'\' Further test/treatment 4

Risk factor screen

Disease (FN)

Risk factor absent o <
~\_No disease (TN) 4

TP = true positive; FP = false positive; FN = false negative; TN = true negative

Positives from a risk factor screen or screen/diagnostic test progress to the next stage of
testing or treatment. Negatives do not progress.

The detection rate of a risk factor screen is given by the true positive rate®. This detection
rate is an important component of the model, as treatment costs and effects are predicated
on it. Its flip-side (false negatives) is also important because there may be ‘downstream’
costs associated with missed cases.

b In our gestational diabetes model, this is complicated by assumptions made about test acceptance
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In the economic model of screening we are also concerned with the unnecessary costs of
screening which are caused by false negatives. The screening does not lead to improved
outcomes in women with gestational diabetes and the scarce resources used in screening
have an opportunity cost in terms of the benefit they could have achieved if used elsewhere
in the healthcare system®.

Therefore, the screening strategy with the highest detection rate is not necessarily the most
cost-effective. There may be some desirable trade-off between detection and unnecessary
testing and treatment.

The methodological problem

The data requirements for the model for any risk factor screening strategy are conceptually
straightforward:

¢ what is the disease prevalence?
e what proportion of the population meets the risk criteria®?
e what proportion of cases is detected in the population who meet the criteria?

With answers to these questions the true positive, false positive, true negative and false
negative branches of the decision tree can be completed.

The literature tends to focus on the detection rates of a particular risk factor (or more rarely
combination of risk factors). Using Office for National Statistics (ONS) data in combination
with the literature it is possible to estimate the true positive, false positive, true negative and
false negative rates for a single risk factor screen at baseline prevalence. However, given
data limitations, it is much more difficult to derive these estimates for screening strategies
based on combinations of risk factors.

Prevalence varies across the country and this is potentially important in the cost-
effectiveness of screening as it influences the trade-off between detection and false
positives. Therefore, the model has been developed to explore how the conclusion may vary
at different disease prevalence. To do this required that we model a relationship between
changes in disease prevalence and the proportion classed at ‘high risk’. This poses further
methodological difficulties because of the complex and interdependent relationship between
risk factors.

With sufficient individual level data, it is possible to envisage a multiple regression equation
which would predict the change in prevalence arising from a change in the proportions with
different risk factor (RF) combinations.

Prevalence = a + b1RF1 + boRF> + bsRF3 + ... + baRF;
Such a model could be used to predict individual risk of disease.

However, in this model, risk factor proportion would be the dependent variable. As a result
any model change in gestational diabetes prevalence would lead to a change in risk factor
proportion. However, in reality, it is likely that different combinations of risk factors are
consistent with the same overall disease prevalence. So, for example, a relatively young
pregnant population may have the same gestational diabetes prevalence as an older
pregnant population, if the younger population has a higher proportion in high-risk ethnic
groups. This means that the most cost-effective screening strategy may be determined by
the demographic characteristics of a particular population rather than prevalence per se
(although the latter is a function of the former).

¢ ltis not explicitly addressed in the model, but an undesirable consequence of screening may be the
unnecessary inconvenience and worry associated with false positives.
d This information obviously also gives the proportion who do not meet the criteria.
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Our approach to modelling risk factor screening

Owing to data limitations and methodological complexity, our approach involved certain
simplifying assumptions and the accuracy of the model may ultimately depend on whether
these give a sufficiently good approximation to the real world.

Each risk factor screening strategy involves dividing the population in two — those at ‘high’
risk and those at ‘low’ risk®. Logically, the disease prevalence is the weighted average of the
respective prevalence in these two groups. The weights are the proportions in each of the
groups.

Prevalence = (proportion high risk x high-risk prevalence) + (proportion low risk x low-risk
prevalence)

The first step is to estimate a PPV for each risk factor screen, i.e. what proportion of the high-
risk group had gestational diabetes? This gives the prevalence of gestational diabetes for the
high-risk group. Next, an NPV is calculated, i.e. what proportion of the low-risk group did not
have gestational diabetes. The prevalence in the low-risk group is given by 1 — NPV. These
estimates use a combination of the literature and ONS data and they are probably
reasonably good at baseline because they are not based on a simplified model
extrapolation’.

We then assume that the PPV and NPV are independent of prevalence. In a hypothetical
scenario where there was just one risk factor for a disease, this would be correct. However,
this linear relationship between risk factor proportion and prevalence is clearly a simplifying
assumption in this case.

The model does not capture the impact and interdependence of multiple risk factors. As the
proportion with a risk factor (e.g. age) increases, there would be concomitant increases in the
proportion with multiple risk factors, which would change the PPV in those of ‘at risk’ age.
This would exert an upward pressure on prevalence over and above that arising from the
change in a single risk factor. In practice, changes in gestational diabetes prevalence are
likely to lead to a smaller change in risk factor proportion than that implied by the model. This
is even true for the ADA strategy, as clearly there is no reason why the proportion with
multiple risk factors should be constant with respect to prevalence. Similarly, if the low-risk
group have some risk factors then their disease prevalence (1 — NPV) is also likely to change
with the demographic differences associated with changing disease prevalence.

Recognising these simplifying assumptions as a limitation, it should also be noted that the
software developed for modelling included an option to override the model relationship
between prevalence and risk factors. If this option were chosen, the user of the software
would themselves select the ‘at risk’ proportion and the proportion of cases that would exist
in this population. This can be used to reflect better local data, if known, or to conduct
sensitivity analysis. Such sensitivity analysis may indicate to what extent the simplifying
assumptions drive the cost-effectiveness conclusions.

Below we outline in more detail the assumptions that were made for each risk factor
screening strategy used in the model.

ADA criteria:

ADA selective screening criteria exclude women who are:
e age < 25 years

e ‘High’ and ‘low’ risk should be interpreted as a comparison of two groups, where one has a higher level of risk
than the other.

f ADA may be a slight exception because the paper used to derive PPV and NPV values was based on a US
population with a lower prevalence than our baseline model.
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e BMI < 27 kg/m?2
¢ low-prevalence ethnic group
¢ no first-degree relative with history of diabetes.

The PPV and NPV for the ADA criteria were calculated as follows, using a retrospective
study by Danilenko-Dixon et al.454 which compared selective screening (using ADA criteria)
with universal screening. The authors estimated that only 10% would be exempt from
screening in their population (of which 17.8% were under 25 years), i.e. having none of the
ADA risk factors. They found that 3% (17/564) of gestational diabetes cases were missed
using ADA criteria®. The prevalence of gestational diabetes in their population was 3%
(564/18 504) (see Table 22).

Table 22: Calculating PPV and NPV using ADA criteria as a risk factor screen

Parameter Value
n 18 504
Prevalence = 564 / 18 504 3.05%
High risk = 0.9 x 18 504 16 654
Gestational diabetes cases in high risk = 564 — 17 547
PPV =547/ 16 654 3.28%
Low risk = 0.1 x 18 504 1,850
Gestational diabetes cases in low risk 17
NPV = 1833/1850 99.1%

In this case, we needed to model the relationship between ADA parameters and prevalence
even for our baseline analysis, because the calculations are taken from a population having
different disease prevalence.

The key assumption in modelling this was to assume that the PPV and NPV were
independent of disease prevalence. The PPV is essentially the disease prevalence in the
high-risk group. The gestational diabetes prevalence in the low-risk group is given by 1 -
NPV (0.92%).

The overall prevalence can then be seen as a weighted average of the high-risk and low-risk
groups. For a given population gestational diabetes prevalence, it is therefore possible to
estimate the proportions in the high-risk and low-risk categories. The PPV in conjunction with
the high-risk proportion gives the detection rate.

What this modelled relationship implies is that for prevalence of 3.28% or more, all the
population would be high risk as defined by ADA and therefore this is what our model
assumes for the baseline prevalence (3.5%). This would not be the case in reality for
reasons outlined in the preceding section".

Ethnicity:

Here ‘high risk’ is defined as women in a ‘high’ prevalence ethnic group and ‘low risk’ is
defined as women in a ‘low’ prevalence ethnic group.

The approach we used was similar to that used for the ADA criteria and is described in Table
23.

g Another study by Williams et al.*6? suggested 4% of gestational diabetes cases would be missed by ADA
criteria.

h However, given the study on which our calculations were based, > 90% proportion ‘high risk’ and > 97%

gestational diabetes detection might be considered ‘realistic’
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Table 23: Calculating PPV and NPV in using high-risk ethnicity as a risk factor screen

Parameter Value Source
Proportion of high risk 8.5% ONS?
Proportion of gestational diabetes high-risk ethnic group 68.7% Weeks et al.
(1994)453
Births 645 835 ONS
Births high-risk ethnic groups 54 896 Calculated
Gestational diabetes prevalence 3.5% GDG estimate
Gestational diabetes births 22 604 Calculated
Gestational diabetes births high-risk ethnic groups 15529 Calculated
PPV (15 529/54 896) 28.1% Calculated

Again it was assumed that PPV and NPV were independent of disease prevalence. As with
the ADA criteria, these provide prevalence in the high-risk and low-risk group with the overall
population prevalence being a weighted average of the two'. Therefore, it is possible to
estimate the high-risk ethnic group proportion from any given population gestational diabetes
prevalence.

The model suggests that at a population prevalence of 2%, the high-risk ethnic proportion
would be 2.98%. At a gestational diabetes prevalence of 10% it predicts 32.6%. On the face
of it, these seem fairly plausible estimates but with the caveat that they are derived from a
high-risk prevalence which is much higher than the literature would suggest.

BMI of 27 kg/m2 or more:

This strategy identifies high-risk women as having a BMI of 27 kg/m? or more and low-risk
women has having a BMI of less than 27 kg/m2. The proportion of high-risk women in this
strategy at baseline was calculated as shown in Table 24.

Table 24: Calculating PPV and NPV using a BMI of 27 kg/m2 or more as arisk factor

screen
Parameter Value Source
High-risk BMI proportion 0.358 ONS?2
Proportion of gestational diabetes high-risk 0.362 Davey and Hamblin
BMI (2001)*2°
Births 645 835 ONS
High-risk BMI births 231 209 Calculated
Low-risk BMI births 414 624 Calculated
Gestational diabetes prevalence 0.035 GDG estimate
Gestational diabetes births 22 604 Calculated
High-risk BMI gestational diabetes births 8 183 Calculated
Low-risk BMI gestational diabetes births 14 421 Calculated
PPV (8183/231 209) 3.5% Calculated
NPV (400 203/414 624) 96.5% Calculated

Family history of diabetes:

This strategy identifies high-risk women as having a first-degree relative with a history of
diabetes and low-risk women has having no first-degree relative with a history of diabetes.

i A prevalence of 28.1% for ‘high-risk’ ethnic groups seems considerably higher than values quoted in the
literature.
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The proportion of high-risk women in this strategy at baseline was calculated as shown in
Table 25.

Table 25: Calculating PPV and NPV using a first-degree relative with a history of
diabetes as arisk factor screen

Parameter Value Source

High-risk family history proportion 0.10 Davey and Hamblin
(2001)12°

Proportion of gestational diabetes high-risk history 0.399 Davey and Hamblin
(2001)*%°

Births 645 83 ONS

Low-risk family history births 581 252 Calculated

High-risk family history births 64 %84 Calculated

Gestational diabetes prevalence 0.035 GDG estimate

Gestational diabetes births 22 604, Calculated

High-risk family history gestational diabetes births 9,018 Calculated

Low-risk family history gestational diabetes births 13 586 Calculated

PPV (9018/64 584) 14.0% Calculated

NPV (567 666/581 252) 97.6% Calculated

Age 2 25 years:

This strategy identifies high-risk women as 25 years of age or older and low-risk women
being 24 years of age or less. At baseline this gives a high-risk proportion of 74.2% and low-
risk proportion of 25.8% (source: ONS).

The detection rate is then derived using a PPV, which is again assumed not to change with
disease prevalence. The proportion of high-risk women in this strategy at baseline was
calculated as shown in Table 26.

Table 26: Calculating PPV and NPV using age 25 years or older as arisk factor screen

Parameter Value Source

Total births 645 835 ONS

Total births = 25 years 478 860 ONS

Gestational diabetes prevalence 3.5% GDG estimate
Gestational diabetes births (0.035 x 645 835) 22 604 Calculated
Proportion detected = 25 years 85% Coustan (1993)452
Gestational diabetes detected (0.85 x 22 604) 19 214 Calculated

PPV (19 214/478 860) 4.01% Calculated

NPV (163 585/166 975) 98.0% Calculated

It should be noted that the model assumes that all the population is in the high-risk category
for prevalence values of 4.01% and above.

Age 2 30 years:

The method is the same as for age = 25 years, but using an older age threshold to define the
high-risk and low-risk proportion. At baseline this gives a high-risk proportion of 48.7% and
low-risk proportion of 51.3% (source: ONS).

The detection rate is then derived using a PPV, which is again assumed not to change with
disease prevalence (Table 27).
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Table 27: Calculating PPV and NPV using aged 30 years or older as a risk factor

screen
Parameter Value Source
Total births 645 835 ONS
Total births = 30 years 314 512 ONS
Gestational diabetes prevalence 3.5% GDG estimate
Gestational diabetes births (0.035 x 645 83) 22 604 Calculated
Proportion detected = 30 years 65% Coustan (1993)452
Gestational diabetes detected (0.65 x 22 604) 14 693 Calculated
PPV (14 693/314 512) 4.7% Calculated
NPV (323 412/331 323) 97.6% Calculated

It should be noted that the model assumes that all the population is in the high-risk category
for prevalence values of 4.7% and above.

Treatment

Treatment decision tree

The basic decision tree for treatment is depicted in Figure 29.

Figure 29: The basic treatment sub-tree
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The screening part of the model produces an output of true positives, false negatives, false
positives and true negatives and these numbers then inform the probabilities attached to
given patient treatment pathways following a positive or negative diagnosis of gestational
diabetes.

As far as possible, treatment was modelled according to the ACHOIS protocol, as this is
what the effectiveness data were based upon. It is assumed that women with gestational
diabetes would start treatment at a gestational age of 27 weeks and that this would continue
for 90 days.

The treatment protocol used in the model is outlined below.
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Diet

Initial treatment aims to control blood glucose using diet. This part of treatment consists of:
¢ 30 minutes of individualised dietary advice from a qualified dietitian

¢ 30 minutes of instruction on self-monitoring of blood glucose provided by a specialist
nurse (band 5/6)

¢ self-monitoring of blood glucose, four times daily (costing of self-monitoring of blood
glucose includes one monitor, and assumes one lancet and one test strip per reading)

¢ 5 minutes of assessment of control after 10 days on diet by a specialist nurse.

At this 10 day assessment, women with gestational diabetes are judged to have achieved
adequate control with diet or not. If they have achieved adequate control, they remain on
dietary control until the end of their pregnancy, with self-monitoring of blood glucose reduced
to twice daily.

If women are deemed not to have achieved adequate control with diet, medical treatment
(insulin analogue, glibenclamide, metformin) is then initiated.

Insulin analogue

¢ 45 minutes of instruction from a diabetes specialist nurse
e daily insulin dose: 20 units

o pre-filled disposable injection device

¢ twice-daily injections (two needles per day of treatment)

e a proportion of women will experience hypoglycaemia and a small proportion of these will
be severe cases requiring an inpatient admission

¢ self-monitoring of blood glucose, two times daily.

Glibenclamide and metformin, two alternative oral hypoglycaemic treatments to analogue
insulin, were also included in the model. An RCT of glyburide (glibenclamide) versus insulin
for gestational diabetes showed no statistically significant differences in outcomes. The
effectiveness of metformin is currently being investigated as part of the ongoing MIG trial and
is therefore a potential treatment option. The basic tree structure for an oral hypoglycaemic
treatment, such as glibenclamide, would be as illustrated in Figure 30.

Glibenclamide
e daily dose: 15 mg.

Metformin
e daily dose: 1.5 g.

Figure 30: Glibenclamide treatment sub-tree
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Outcomes and downstream costs

The model uses the following outcomes presented in the ACHOIS study to estimate the
incremental QALY gain associated with screening, diagnosis and treatment of gestational
diabetes:

e stillbirth
e neonatal death
¢ maternal health state utility.

Furthermore, the following outcomes from ACHOIS are assumed to have downstream cost
implications. Costs are assigned to these outcomes and included in the evaluation of
incremental costs:

e neonatal death

¢ shoulder dystocia

¢ bone fracture

¢ admission to neonatal unit

¢ jaundice requiring phototherapy
¢ induction of labour

e caesarean section.

We used the outcome data of ACHOIS for ‘serious perinatal complications’ as the measure
of the effectiveness in the model. The trial data allow this to be easily done for deterministic
sensitivity analysis, with the different event rates giving well-defined relative risks. In order to
reflect the individual components of the composite measure, a weighted cost and QALY was
calculated for a serious perinatal complication based on the QALY and costs associated with
each of the individual components. In order to calculate the weights, it was assumed, based
on the lack of statistical significance for any difference, that the proportion of serious
perinatal complications accounted for by individual components did not differ according to
whether they were treated for gestational diabetes or not. Therefore, the data on individual
events were pooled across both arms of the trial in order to estimate the weighting for
individual components (Table 28).

Table 28: ACHOIS trial outcome data for serious perinatal complications combined
across control and intervention groups

Outcome Total Weight
All serious perinatal complications 32 1.00
Stillbirth 3 0.09
Neonatal death 2 0.06
Shoulder dystocia 23 0.72
Bone fracture 1 0.03
Nerve palsy 3 0.09

Treatment model parameters

The baseline parameter values for all model treatment inputs are shown in Tables 29 to 35.

Table 29: Treatment timeframe

Value
Variable  (days) Source Notes
Treatment 90 Diabetes in The diabetes in pregnancy GDG consensus was that
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Value
Variable  (days) Source Notes
duration pregnancy treatment would usually commence between 26 and
GDG 28 weeks of gestationl. Taking the midpoint of
27 weeks, 90 days is a reasonable approximation of
the typical time to term.
Exclusive 10 Diabetes in The diabetes in pregnancy GDG suggested that diet
diet pregnancy alone would be given 7-14 days to achieve adequate
GDG control.
4 x daily 10 ACHOIS153 The ACHOIS protocol suggested that SMBG be done
SMBG 4 x daily until glucose levels had been in the

recommended range for 2 weeks.
SMBG = self-monitoring of blood glucose.

Table 30: Cost of healthcare professionals’ time

Cost
Time per

Variable (minutes) hour Source Notes

Dietary advice 30 £28 Curtis and Unit costs of a dietitian for an
Netten (2006)#¢  hour of client contact

SMBG instruction 30 £63 Curtis and Unit cost of a nurse specialist
Netten (2006)4%¢  (community) for an hour of client
GDG estimate contact

Control with diet; £63 Curtis and Unit cost of a nurse specialist

assessment/review Netten (2006)4%¢  (community) for an hour of client
GDG estimate contact

Insulin instruction 45 £63 Curtis and Unit cost of a nurse specialist
Netten (2006)¢ (community) for an hour of client
GDG estimate contact

Risk factor 2 £63 Curtis and Unit cost of a nurse specialist

Netten (2006)45¢
GDG estimate

screening questions (community) for an hour of client

contact
SMBG = self-monitoring of blood glucose.

Table 31: Self-monitoring of blood glucose and treatment costs

Variable Cost Source Notes
Blood glucose £7.79 BNF 52
monitor (2006)457
Test strips £0.31 BNF 52 Many makes, all similarly priced. £15.55 for
each (2006)4%7 a pack of 50 was the cheapest found from
a small sample.
Lancets £0.03 BNF 52
each (2006)457
Needles £0.09 BNF 52 £8.57 for a pack of 100 needles
each (2006)457
Insulin analogue £0.39 per BNF 52 This is based on a dose of 20 units per
(Humalog®) day (2006)457 day. A pre-filled disposable pen has 1500
units and costs £29.46.
Glibenclamide £0.16 BNF 52 Based on 15 mg daily. A 5 mg 28 tablet
(2006)457 pack costs £1.50.
Metformin £0.10 BNF 52 Based on 1.5 g daily. A 500 mg 84 tablet
(2006)457 pack costs £2.85.
Treatment of severe £403 Curtis and Average cost per patient journey for
hypoglycaemia Netten paramedic ambulance: £323.
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Variable

Cost Source

Notes

(2006)456 Aé&ccident and emergncy admission with
NHS Reference  low-cost investigation: £80.
Costs 2005-06

Table 32: ’Downstream’ outcome costs

Variable

Admission to
neonatal unit

Induction of
labour

Neonatal death

Shoulder
dystocia

Bone fracture
Nerve palsy
Phototherapy

Emergency
caesarean
section

Elective
caesarean
section

Cost
£1,67
6

£20

£2,56

£629

£629

£629

£629

£1,20

£822

Source

NHS
Reference
Costs 2004

Davies and
Drummond
(1991)458 and
(1993)459

NHS Tariff
2006

NHS
Reference
Costs 2004

NHS Tariff
2006

NHS Tariff
2006

NHS Tariff
2006

NHS Tariff
2006

NHS
Reference
Costs 2004

NHS
Reference
costs 2004

HRG = Health Resource Group.

Notes

Assume 2 days of neonatal intensive care at £838 per
day.

Updated to 2006 prices using Retail Price Index
published by ONS.

From NHS Reference Costs 2004 finished consultant
episode (FCE) data assume that 25% of neonatal
deaths are < 2 days (n = 974). NHS Reference Costs
for this is £527.

For remaining 75% assume 2 days of neonatal
intensive care (£838 x 2) and neonate with one major
diagnosis which has an NHS Tariff of £1,572.

£1,676 + £1,572 = £3,248
Cost for neonate with one minor diagnosis (HRG
NO3)

Cost for neonate with one minor diagnosis (HRG
NO3)

Cost for neonate with one minor diagnosis (HRG
NO3)

Cost for neonate with one minor diagnosis (HRG
NO3)

Incremental cost over and above that of a normal
vaginal birth

Incremental cost over and above that of a normal
vaginal birth

Table 33: Treatment pathway probabilities

Variable
Control with diet

Control with
glibenclamide

Control with metformin

Hypoglycaemia on
insulin therapy

Hypoglycaemia on
insulin analogue

Hypoglycaemia on
glibenclamide

Hypoglycaemia on

Notes

GDG member suggested that data from
Southampton (their local practice) indicate
a higher failure rate (23%).

Assumed the same as for glibenclamide.

Valu

e Source

0.86 Persson et al. -
(1985)172

0.96 Langer et al.
(2000)74

096 -

0.20 Langer et al.
(2000)74

0.20 -

0.02 Langer et al.
(2000)74

0.02 -

Assumed the same as for insulin.

Assumed the same as for glibenclamide.
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Valu
Variable e Source Notes

metformin

Severe hypoglycaemia 0.05 GDG estimate -
requiring
hospitalisation

Table 34: ACHOIS outcome probabilities
No treatment

Variable Treatment value value Source

Serious perinatal complications 0.014 0.044 ACHOIS?58
Admission to neonatal unit 0.706 0.613 ACHOIS153
Induction of labour 0.374 0.286 ACHOIS?58
Elective caesarean section 0.142 0.116 ACHOIS?5
Emergency caesarean section 0.158 0.197 ACHOIS?58
Jaundice (phototherapy) 0.087 0.092 ACHOIS?58

Table 35: QALYs

QA
Variable LY Source Notes
Averted death 25 This is the approximate lifetime QALYs from
(stillbirth/neonatal) 75 years lived in perfect health with QALYS

discounted at 3.5% per annum.
Maternal QALY — treatment 0.72 ACHOIS! Itis assumed that this QALY gain persists

(during pregnancy) o throughout treatment.

Maternal QALY — no 0.70 ACHOIS! Itis assumed that this QALY gain persists
treatment (during pregnancy) & throughout treatment.

Maternal QALY — treatment 0.79 ACHOIS! Itis assumed that this QALY gain covers the
(3 months postpartum) 58 entire 3 months postpartum period.

Maternal QALY — no 0.78 ACHOIS! Itis assumed that this QALY gain covers the
treatment (3 months & entire 3 months postpartum period.
postpartum)

N.2.5 Baseline results

The baseline results from the modelling exercise are given based on a population of 10 000
pregnant women and assume a baseline prevalence of gestational diabetes of 3.5%. The
total cost and QALYs generated for each strategy under the baseline assumptions are
presented in Table 36 and are plotted on a cost-effectiveness plane in Figure 31. The origin
represents the no screening/no treatment option and all costs and QALYs are measured
relative to this.

Table 36: Total QALYs and cost for each screening strategy

Screening strategy? QALYs Cost
11 16.63 £146,188
1 17.48 £212,816
18.48 £304,753
9 18.70 £145,419
3 18.70 £126,929
13 19.46 £119,940
14 20.39 £191,529
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Screening strategy? QALYs Cost

19 20.56 £77,465
20 21.55 £89,758
12 21.96 £259,791
10 24.40 £838,561
15 25.45 £160,670
17 25.56 £203,902
16 26.66 £269,731
21 27.01 £99,341
2 29.94 £198,769
4 31.37 £345,932
5 33.26 £489,580
18 33.43 £286,763
7 34.85 £1,172,747
6 39.33 £367,009

(a) Ranked in order of effectiveness (from fewest to most QALYS).

Figure 31: The cost-effectiveness plane for the baseline analysis
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As can be seen from Figure 31, a number of strategies are more expensive than the two
circled and yet offer a lower QALY gain. Such strategies can unambiguously be excluded
(they are said to be (strictly) dominated). Once these strategies are excluded the remainder
are again ranked in order of effectiveness. Moving down the list, it is possible to calculate the
incremental costs and incremental QALY of selecting a given strategy relative to the next
best strategy. From this, the ICER is derived which effectively shows the cost of ‘buying’
QALYs. It is then possible to exclude certain further strategies on the grounds of ‘extended
dominance’. Extended dominance occurs when a strategy has a higher ICER than a more
effective strategy. If the decision maker was willing to buy QALY at the cost implied by the
ICER of the less effective strategy, they would logically be willing to buy (and prefer)
strategies where additional QALYs could be obtained at a lower cost.

In Table 37 all but two of the strategies are excluded on these dominance grounds. The
ICER for strategy 21 is calculated relative to no screening/treatment and the ICER for
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strategy 6 is calculated relative to strategy 2'. The cost-effective option is the most effective
strategy which falls within the willingness to pay threshold set by the decision maker.

Table 37: ICER for non-dominated strategies

Strateg

y QALYs Cost Incremental QALYs Incremental cost ICER

21 27.01 £99,34 27.01 £99,341 £3,677
1

6 39.33 £367,0 12.31 £267,668 £21,738
09

The baseline analysis suggests that a strategy of offering women from a high-risk ethnic
background a diagnostic test (strategy 21) would be cost-effective when compared with not
offering a screening, with an ICER of £3,677. The strategy of offering a diagnostic test to
those women who are deemed to be at increased risk according to the ADA criteria (strategy
6) has an ICER of £21,738 when compared with strategy 2. Although it is higher than the
£20,000 per QALY threshold suggested by NICE, it is comfortably under the maximum
willingness to pay per QALY of £30,000 and may be considered cost-effective under certain
circumstances, for example if it is believed some salient piece of information falls outside the
model such as the identification of women at higher risk of developing type 2 diabetes in the
future. Thus it is possible that strategy 6 could reasonably be argued to be cost-effective.

Sensitivity analysis

All decision analysis models are subject to uncertainty460 and there are two common
approaches to dealing with this uncertainty — making use of a reference case (that is, a
standard of good practice) and sensitivity analysis. This model takes as its reference case
the standards for conducting economic evaluations included in the 2007 version of the NICE
guidelines manual.?® The methods and assumptions used in the model are highlighted above
in detail and were tested using a second method of examining uncertainty, sensitivity
analysis. In the analyses presented below we primarily used a series of one-way and multi-
way sensitivity analyses to explore what happened when the value of one or more
parameters is changed. This allows us to see what happens to the model results when these
values are changed, and thus the implications for our baseline results. The analyses that
follow explore the uncertainty in a number of key areas, including:

¢ the reliability of the trial data on which the likelihood of an event occurring was based
¢ the prevalence of gestational diabetes in the population

¢ the proportion of women that would undergo a screening or diagnostic blood test if it were
offered as a first-line test or based on identification of a potentially high-risk population

e treatment options

¢ the efficacy of using risk factors to define high- and low-risk populations, based on the
presence of one or more of the risk factors highlighted in the ADA criteria (age over 25
years, BMI greater than 27 kg/mz?, family history of diabetes or from a high-risk ethnic
background).

Tables 38 to 42 give the sensitivity analysis ICER for strategies which have not been
excluded on the grounds of strict or extended dominance.

Outcomes

The outcome that had the greatest influence on the model results was the number of
perinatal deaths (stillbirths and neonatal deaths). This is because of the non-negligible
weight given to this outcome as a proportion of all serious perinatal complications and the
significant gain in QALY's to be made by preventing a perinatal death. In the ACHOIS trial
there were five perinatal deaths recorded in those who received no treatment (n = 524) while
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in the treatment arm there were none (n = 506). This difference was not statistically
significant. The number of deaths in the control group was similar to the number of perinatal
deaths that would be expected in the general population according to ONS data on perinatal
mortality (in 2005 there were 5.4 stillbirths, 2.6 early neonatal deaths and 3.4 late neonatal
deaths per 1000 total births in England and Wales). The authors of the ACHOIS study
highlight that at least one death in the control group was unrelated to gestational diabetes.

Table 38 shows the results of the models when the number of perinatal deaths in each group
was assumed to be different to that reported in the ACHOIS trial. As the number of perinatal
deaths decreases, the cost-effectiveness of the various strategies changes. When only four
deaths in the trial group are attributed to gestational diabetes, the ICERs of both strategies
21 and 6 become less favourable and this continues until only one perinatal death is
attributed to gestational diabetes. Even when there is only a single death assumed, there is
still a screening, diagnosis and treatment strategy that would be considered cost-effective —
in this case strategy 2. However, if no perinatal deaths are attributed to gestational diabetes,
then there is no strategy for screening, diagnosis and treatment that could be considered
cost-effective.

This result demonstrates that the model is highly sensitive to the potential QALYs gained by
preventing even a single perinatal death. The model also potentially underestimates the
QALYSs to be gained by preventing other adverse outcomes, such as shoulder dystocia or
nerve palsy, and may therefore underestimate the cost-effectiveness of screening. However,
the ICERs when no deaths are assumed are sufficiently large to suggest that the potential
QALY gain from preventing some of these events would not be adequate for these strategies
to be cost-effective.

What is clear from this analysis is that the potential benefits to the NHS with respect to
QALYs gained from intervention are likely to be felt in the form of preventing perinatal
deaths, and the cost-effectiveness of screening, diagnosis and treatment strategies are
highly influenced in the model by this particular adverse outcome.

Table 38: Effect on ICER of varying the number of perinatal deaths attributable to
gestational diabetes

Incremental Incremental
Strategy QALYs Cost QALYs cost ICER
Four deaths
21 21.26 £99,490 21.26 £99,490 £4,680
6 30.95 £367,227 9.69 £267,737 £27,633
Three deaths
21 15.80 £100,136 15.80 £100,136 £6,336
6 23.01 £368,167 7.20 £268,031 £37,209
Two deaths
21 10.69 £100,287 10.69 £100,287 £9,385
6 15.56 £368,386 4.87 £268,100 £55,042
One death
21 5.94 £100,473 5.94 £100,473 £16,913
6 8.65 £368,657 2.71 £268,184 £99,045
No deaths
21 1.61 £101,069 1.61 £101,069 £62,854
6 2.34 £369,525 0.73 £268,456 £366,27

2
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Gestational diabetes prevalence

The prevalence of a disease can often be a very important determinant of the cost-
effectiveness of screening. Tables 39 and 40 show how the results of the model varied for
different prevalences of gestational diabetes. The results suggest that varying the prevalence
over a range of 3 percentage points has little impact on the cost-effectiveness conclusions of
the model, but it should be remembered that the simplified model relationship between risk
factor proportions and gestational diabetes prevalence has a bearing on these results.

Table 39: Gestational diabetes prevalence of 2%

Strategy QALYs Cost Incremental QALYs Incremental cost ICER
21 9.41 £48,856 9.41 £48,856 £5,192
2 12.84 £100,583 3.43 £51,727 £15,085
6 16.87 £177,118 4.03 £76,536 £19,005

Table 40: Gestational diabetes prevalence of 5%

Strategy QALYs Cost Incremental QALYs Incremental cost ICER
19 33.97 £113,694 33.97 £113,694 £3,347
21 44.62 £149,825 10.65 £36,131 £3,392
6 56.18 £401,205 11.56 £251,379 £21,738
18 56.18 £401,205 11.56 £251,379 £21,738

Test acceptance

As noted earlier, test acceptance rates are potentially an important source of uncertainty
within the model, especially as with default assumptions there is an inverse relationship
between test accuracy and test acceptance. Tables 41 and 42 show how the results varied
when it was assumed that all women were tested in populations with a relatively low and
relatively high disease prevalence, respectively.

Table 41: Gestational diabetes prevalence of 2% and 100% test acceptance

Incremental
Strategy QALY Cost Incremental QALY cost ICER
21 10.46  £51,385 10.46 £51,385 £4,915
11 2112 £163,434 10.66 £112,049 £10,507
1 24.97 £336,113 3.85 £172,679 £44,852

Table 42: Gestational diabetes prevalence of 5% and 100% test acceptance

Incremental
Strategy QALY Cost Incremental QALY cost ICER
19 4193 £130,634 41.93 £130,634 £3,115
21 49.58 £161,816 7.64 £31,183 £4,079
1 62.43 £411,583 12.85 £249,766 £19,439

The results show that a universal screening strategy using the gold standard diagnostic test
becomes more cost-effective as disease prevalence increases. This is because of its
advantages over other test options in terms of its detection rate. However, its advantages in
terms of detection rate are negated if it is assumed that the test has a low level of
acceptance.
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A threshold analysis, with all other model parameters at their baseline values, showed that,
even if test acceptance for FPG/OGTT in women identified as ‘at risk’ fell from 90% at
baseline to 52%, strategy 6 would remain the preferred option up to a willingness to pay
threshold of £20,000 per QALY.

Treatment option

The model also allowed the ICERs for different strategies to be calculated for different
treatment options (analogue insulin, glibenclamide and metformin). Table 43 shows that the
choice of treatment option in the model made little difference to the ICERs for the screening
strategies. This is because treatment represents a relatively small proportion of the total
costs, and because all the incremental analysis is undertaken with treatment cost as a given.
For example, a lower treatment cost will reduce the cost of each strategy but may have
relatively little impact on the incremental costs.

Table 43: ICER for strategy 6 for different treatment options in the baseline model

Treatment ICER

Analogue insulin £21,738
Glibenclamide £21,647
Metformin £21,642

Single risk factors

The baseline analysis suggested that strategy 6 was a borderline cost-effective strategy
using a willingness to pay threshold of £20,000 per QALY. However, the GDG expressed
concerns over the number of women that would have to undergo a OGTT if strategy 6 were
adopted. A large proportion of women tested would be tested based on age criteria alone —
under the baseline assumptions as many as 90% might be offered the diagnostic test. This
would be a considerable inconvenience to a large number of women, only a small minority of
whom would ultimately benefit from the testing process, as well as putting a strain on local
services. As a result it was decided that the use of screening based on risk factors other than
age should be considered.

The PPVs and NPVs of different risk factor combinations are not accurately known which
means that the relative cost-effectiveness of different combinations of any of the single risk
factors could not be calculated. However, it may be the case that where single risk factors
are cost-effective on their own, then any combination of these is also likely to be cost-
effective. Therefore an analysis of the cost-effectiveness of each single risk factor, followed
by an OGTT, has been performed, with each risk factor plus OGTT combination compared
with a strategy of no screening or treatment. The results are presented in Table 44.

Table 44: ICER for single risk factor strategies followed by a diagnostic test when
compared with a strategy of no screening or treatment

Strategy QALY Cost ICER
Ethnicity 9.55 £66,226 £6,935
BMI 6.29 £80,109 £12,736
Family history 15.73 £81,915 £5,208

Any strategy where a single risk factor from the ADA criteria other than age is applied alone,
followed by a diagnostic test, has an ICER that is below the threshold of £20,000 and could
in each case be considered cost-effective on its own.

The above analysis established that screening, diagnosis and treatment of gestational
diabetes is generally cost-effective in some populations. Below we consider the cost-
effectiveness of the various treatment options for gestational diabetes.
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Cost analysis of different treatment options for gestational diabetes

A systematic review of the literature, targeted at the guideline question on what is cost-
effective treatment for gestational diabetes, identified a single paper for inclusion.461 This
paper described a cost model to compare the costs of an oral hypoglycaemic, glyburide
(glibenclamide), with those of insulin for the treatment of gestational diabetes. The paper
justifies what is essentially a cost minimisation approach on the basis that glyburide and
insulin confer similar glycaemic control.” Their model, based in a US setting, excluded
resource items that were identical in both treatments. Included in the costs for insulin were
drug costs, costs of the consumables needed to administer the insulin and the cost of
instructing women with gestational diabetes on how to draw up the insulin and inject
themselves. The cost of glyburide was based on the average wholesale cost of a milligram of
drug multiplied by the weekly dose expected to be necessary for glycaemic control. In
addition, it was assumed that 4% of patients would not achieve control with glyburide and
would have to switch to insulin. Therefore, the model also incorporated a cost for glyburide
treatment failure. Women switching to insulin also incurred the educational costs associated
with insulin treatment. Finally, the model also included the downstream costs of
hypoglycaemia, which was assumed to be more common in insulin-treated gestational
diabetes. In the baseline analysis, glyburide produced an average cost saving of $166 per
woman. The authors reported that most sensitivity analyses did not alter the direction of this
finding. A threshold analysis suggested that insulin was only less costly than glyburide at the
highest wholesale cost of $18.24 per week in conjunction with a daily dose of 18.9 g, which is
considerably higher than what is believed to be necessary to achieve good glycaemic
control. A similar cost model was developed to compare the cost of insulin analogue (lispro)
with that of two oral hypoglycaemics (glibenclamide and metformin) in a UK context.

Introduction

A cost minimisation analysis can be considered to be a special case of cost-effectiveness
analysis when the interventions being compared are equally efficacious. In such a scenario,
the cheapest option is unambiguously cost-effective as it dominates the alternatives, being
cheaper and equally effective. A randomised study’*failed to find significant differences in
outcomes (maternal and neonatal) between glyburide and insulin treatment in women with
gestational diabetes. It is on this basis, and in the absence of any conflicting evidence, that
such a cost minimisation analysis might be justifiable to determine the cost-effectiveness of
various gestational diabetes treatments. Of course, no evidence of a difference is not the
same as evidence of no difference, but the P values in this study were particularly large and
the inference of no difference does not arise as a result of some outcomes being just the
wrong side of an arbitrary 5% cut-off point for statistical significance.

Insulin analogue was used in this cost comparison rather than insulin, as this is what would
be offered to women with gestational diabetes in the UK. Implicit in this is an assumption that
outcomes with an insulin analogue would be equivalent to those with insulin. Metformin was
additionally added into this analysis as the ongoing MIG study is assessing its use in women
with gestational diabetes and it could potentially be an important treatment option in the UK.

Method

The basic structure of the cost analysis is shown in Figure 32. It is assumed that a diagnosis
of gestational diabetes would be made at a gestational age of 27 weeks. As described in the
screening, diagnosis and treatment model, women with gestational diabetes would start with
dietary treatment. In women who do not achieve adequate glycaemic control after 10 days,
pharmocological therapy would be commenced and this is the starting point for the cost
comparison.

Costs which are common to all treatments, such as those associated with self-monitoring of
blood glucose, are not included in the analysis. The costs for a woman taking insulin
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analogue include the time of a diabetes specialist nurse in providing instruction on how to
administer the drug. Women with gestational diabetes are assumed to use a pre-filled
disposable injection pen (e.g. Humalog® Mix50) and to be on a daily dose of 20 units
administered in twice-daily injections. Therefore, they require two needles per day for their
injection pen. The cost of glibenclamide is the drug cost based on a daily dose of 15 mg.
Similarly, the cost of metformin is based on a daily dose of 1.5 g.

In addition to the cost of treatment it is important also to consider downstream costs. Overall
outcomes are assumed not to differ, but following the Langer study74 the model addresses a
possible differential in the hypoglycaemia risk between the different treatments. It is
additionally assumed at baseline that 5% of hypoglycaemic events will be ‘severe’ and it is
these for which there will typically be an NHS resource implication. The cost of a ‘severe’
hypoglycaemic event is assumed to be the cost of a paramedic ambulance journey and an
admission to an accident and emergency department.

The complete list of model parameters is given in Tables 45 to 47.

Figure 32: Gestational diabetes treatment cost model

Severe
; <
) Hypoglycaemia
insulin O Not severe
analogue &]
No hypoglycaemia
<]
Severe
Hypoglycaemia
O Not severe
Adequate control
O
No hypoglycaemia 4

glibenclamide Severe

Hypoglycaemia o
Inadequate control Switch to insulin analogueo : Not severe

No hypoglycaemia

Women with gestational
diabetes failing diet O

Severe
Hypoglycaemia
O Not severe
Adequate control
No hypoglycaemia

<]

metformin
Severe

Hypoglycaemia
Inadequate control Switch to insulin analogue Not severe
s
No hypoglycaemia

Table 45: Treatment timeframe (days)

Value

Variable (days) Source Notes

Treatment 80 Diabetes in It is assumed a gestational diabetes diagnosis

duration pregnancy  would be made at 27 weeks of gestation. Women

GDG with gestational diabetes would be given

approximately 10 days to achieve control with diet
and 80 days is a reasonable approximation of the
typical time to term at the commencement of
pharmacological treatment.

Oral 14 ACHOIS?53

hypoglycaemic

trial period
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Table 46: Costs
Variable
Insulin instruction

Insulin analogue

Glibenclamide
Metformin

Switching cost of
oral
hypoglycaemia
failure
Treatment of
severe
hypoglycaemia

Cost
£47.25

£0.57
per day

£0.16
£0.10

£0.00

£403

Table 47: Probabilities

Variable

Control with
glibenclamide

Control with
metformin
Hypoglycaemia on
insulin analogue
Hypoglycaemia on
glibenclamide
Hypoglycaemia on
metformin
Proportion of

hypoglycaemia that
is ‘severe’

Results

Table 48 lists the cost per patient of each of the three treatment options. These show the oral

Source

Curtis and
Netten
(2006)456

GDG estimate

BNF 52
(2006)457

BNF 52
(2006)457

BNF 52
(2006)457

GDG estimate

Curtis and
Netten
(2006)456

NHS Reference
Costs 2005-06

Notes

This is based on an instruction time of
45 minutes with instruction provided by a
specialist nurse.

This is based on a dose of 20 units per day. A
pre-filled disposable pen has 1500 units and
costs £29.46. It is further assumed that
injections are twice daily, requiring two needles
at £0.09 each.

Based on 15 mg daily. A 5 mg 28 tablet pack
costs £1.50.

Based on 1.5 g daily. A 500 mg 84 tablet pack
costs £2.85.

It is assumed there is no additional cost over
and above those incurred by all women with
gestational diabetes starting insulin analogue
treatment.

Average cost per patient journey for paramedic
ambulance: £323.

Admission to an accident and emergency
department with low-cost investigation: £80.

Notes

A GDG member reported 0.77 for this
parameter in his clinical practice.

Assumed identical to glibenclamide.

Assumed to be the same as Langer
found for insulin.

Assumed identical to glibenclamide.

Probabilit

y Source

0.96 Langer et al.
(2000)™4
GDG estimate

0.96 Langer et al.
(2000)™4

0.20 Langer et al.
(2000)™4

0.02 Langer et al.
(2000)™4

0.02 Langer et al.
(2000)™4

0.05 GDG estimate -

hypoglycaemics to be considerably cheaper than analogue insulin. Of the oral
hypoglycamics, metformin is the cheapest and, with the assumption of equal clinical
effectiveness, the most cost-effective treatment.

Table 48: Cost per woman with gestational diabetes

Average cost per woman with
gestational diabetes

Treatment
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Average cost per woman with

Treatment gestational diabetes
Insulin analogue £96.92
Glibenclamide £16.32
Metformin £11.68

Sensitivity analysis

A number of sensitivity analyses were undertaken to determine how robust the conclusion of
the baseline result was to changes in model parameters where some uncertainty exists as to
their ‘true’ value. For ease of exposition, most sensitivity analyses focus on a comparison of
glibenclamide and insulin analogue on the basis that, apart from a small difference in costs,
these are assumed to be identical treatments in terms of both outcomes and downstream
costs.

However, threshold analyses were also undertaken which showed that, holding all other
factors constant, metformin remained cheapest as long as control on metformin was at least
90.3% (with control on glibenclamide 96%) or control on metformin was at least 72.3% (with
control on glibenclamide 77%).

Figure 33 shows how the incremental cost of insulin analogue varied with different
assumptions about the proportion of women with gestational diabetes who achieve adequate
glycaemic control with glibenclamide. Although the differential in cost declines with reduced
glibenclamide clinical effectiveness, insulin analogue continues to be the more costly option
even if only 40% of women achieve adequate glycaemic control with glibenclamide. Figure
34 shows that the cost analysis is not sensitive to the risk of hypoglycaemia in women taking
glibenclamide. Similarly, Figure 35 shows that the costs of treating hypoglycaemia are not an
important determinant of the additional costs of insulin analogue.

Figure 33: Incremental cost of insulin analogue as control on glibenclamide varies
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Figure 34: Incremental cost of insulin analogue as hypoglycaemia risk of insulin
analogue varies
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Figure 35: Incremental cost of insulin analogue as cost of treating severe
hypoglycaemia varies
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Discussion

Using the data from ACHOIS, this guideline has demonstrated that screening, diagnosis and
treatment for gestational diabetes is cost-effective and that this finding is not contingent on
the type of pharmacological treatment used (insulin analogue or oral hypoglycaemic agents).
However, given that the treatments have different resource implications for the NHS, it does
not follow that all treatments are equally cost-effective. One study’® suggested that ‘among
women with gestational diabetes, the degree of glycaemic control and the perinatal
outcomes were essentially the same for those treated with glyburide (glibenclamide) and
those treated with insulin. The lack of differences between the infants born to mothers in the
two treatment groups corroborated the results in the mothers’. Therefore, if it is argued on
the basis of this study that glibenclamide is equally effective as insulin analogue and would
have achieved similar outcomes to those observed with diet and insulin treatment in
ACHOIS, then we can say that the results presented here suggest that glibenclamide is a
more cost-effective treatment for gestational diabetes than insulin analogue. Sensitivity
analysis suggested that this conclusion was robust when model parameters were changed in
a one-way fashion. The diabetes in pregnancy GDG has suggested that the proportion of
women with gestational diabetes achieving control with glibenclamide may be lower in
clinical practice than that observed by Langer et al.”* However, as the sensitivity analysis
shows, glibenclamide continues to be cost-saving compared with insulin analogue even with
a much smaller proportion achieving adequate control.

As yet, there is no evidence to justify a cost minimisation approach with metformin. However,
if it too was shown to be as effective as insulin analogue then it would be the most cost-
effective treatment of all.

One caveat to these findings is the assumption that there is no cost to the NHS in switching
from an oral hypoglycaemic agent to insulin analogue, other than those ordinarily incurred for
women with gestational diabetes taking insulin analogue. If there were a ‘switching cost’,
then the cost-effectiveness of the oral hypoglycaemic agents would be less than that implied
here.

Cost-effectiveness of screening for congenital cardiac
malformations

Introduction

A review of the health economics literature identified a single study addressing the cost-
effectiveness of screening for congenital cardiac malformations in pregnant women with
diabetes.*® In the study, a decision-analytic model was used to compare the cost-
effectiveness of four screening strategies for congenital cardiac malformations in a
healthcare setting in the USA. The strategies were: no screening; selective fetal
echocardiography after abnormal detailed anatomical survey (a four chamber view of the
heart plus outflow tracts was included as part of the detailed anatomical survey); fetal
echocardiography for high HbAlc only; and universal fetal echocardiography. Costs and
outcomes were modelled for a hypothetical cohort of 40 000 pregnant women with diabetes
and with a 2.1% prevalence of major cardiac malformations. The sensitivities and
specificities for each strategy were derived from a literature search and costs included tests,
terminations of pregnancy, and the healthcare costs of a major cardiac malformation over
and above those needed for a healthy child. Effectiveness was measured using QALYs
derived by assigning different utilities to different outcomes (major cardiac defect 0.5, fetal
death 0.07, and healthy neonate 1.0) and then multiplying by the life expectancy with each
outcome. The utility weights were discounted at a rate of 3% per year. The study reported
that selective fetal echocardiogram after abnormal detailed anatomical survey dominated alll

© 2015 National Collaborating Centre for Women'’s and Children’s Health
271



Diabetes in pregnancy
Health economics from the 2008 guideline

other strategies with baseline assumptions. However, the study also noted that universal
fetal echocardiogram yielded the highest detection rate of cardiac anomalies. As a result of a
probabilistic sensitivity analysis, the study reported that the model results were robust when
considering parameter uncertainty. However, the scenarios presented did not reflect current
UK practice or viable alternatives. In addition, there are concerns about the generalisability of
cost-effectiveness results from healthcare settings outside the UK and it was, therefore,
decided to develop a model for this guideline to compare the cost-effectiveness of two
screening strategies in the UK context.

A decision tree model was developed for the guideline in Microsoft Excel® to assess the
cost-effectiveness of second-trimester screening for congenital cardiac malformations in
pregnant women with diabetes. Current UK practice is to screen pregnant women using a
four chamber ultrasound scan at 20 weeks of gestation, but using a four chamber plus
outflow tracts view may allow the detection of some abnormalities, such as TGA and
tetralogy of Fallot, which are not usually visible with a four chamber view. Screening for these
malformations in pregnant women with diabetes is likely to be relatively more cost-effective
than in pregnant women without diabetes because the prevalence of these anomalies is
much higher in women with diabetes.*4

There are two principal reasons why it may be beneficial to screen for congenital cardiac
malformations:

¢ it allows women to consider termination of pregnancy
e improved outcomes for women and/or babies.

There are difficulties in considering the cost-effectiveness of screening using termination as a
positive outcome and the evidence that screening produces a survival advantage is
limited.*'®> Nevertheless, there is some evidence suggesting that an antenatal diagnosis of
TGA may reduce mortality. This is important for the health economic analysis because TGA
is an anomaly that would not normally be identifiable with a four chamber view, but it would
be with the addition of a view of the outflow tracts and, therefore, the model particularly
focuses on the cost-effectiveness of antenatal diagnosis of TGA.

The basic decision tree structure is illustrated in Figure 36. At 20 weeks of gestation women
receive either a four chamber view ultrasound scan or four chamber plus outflow tracts view
ultrasound scan. Women with a positive result on either scan will then be referred for fetal
echocardiography to confirm diagnosis and guide subsequent treatment. If the diagnosis is
confirmed then the woman has the option to terminate or continue the pregnancy. If the
woman chooses to continue the pregnancy then she will either give birth to a live baby or
suffer a pregnancy loss. A proportion of babies born with cardiac malformations will have
TGA and they may survive or die.
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Figure 36: Four chamber plus outflow tracts view versus four chamber view decision tree for women with diabetes; TGA =
transposition of the great arteries
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Model parameters

The parameter values used in the baseline model are shown in Tables 49 to 52.

Table 49: Population characteristics

Characteristic
Population

Prevalence of
cardiac
malformations at
20 weeks of
gestation

Proportion of
cardiac
malformations that
are TGA in women
with diabetes

Pregnancy loss
after 20 weeks of
gestation

(no cardiac
malformations
present)

Pregnancy loss
after 20 weeks of
gestation
(cardiac
malformations
present)

Value
1000

0.0032

0.144

0.0115

0.0405

Source

Weren et al. (2003)414

Wren et al. (2003)414

Ritchie et al. (2004)416

Ritchie et al. (2004)416

Notes

Prevalence data are often given
as rates per 1000 head of
population and the ICER from
the model is not affected by
population size.

Wren’s value of 3.2% is for
prevalence at birth.2

Derived from survival probability
from second trimester to birth.

Derived from survival probability
from second trimester to birth.

ICER = incremental cost-effectiveness ratio; TGA = transposition of the great arteries.

a The prevalence of cardiac malformations at 20 weeks of gestation may be slightly higher than at birth if
terminations and fetal death are higher in affected than non-affected pregnancies. This is likely to represent a
small bias in the model against the four chamber plus outflow tracts view, but this is not important if the four
chamber plus outflow tracts view is shown to be cost-effective.

Table 50: Costs
Characteristic

Four chamber view
ultrasound scan

Four chamber plus
outflow tracts view
ultrasound scan

Fetal echocardiography

Termination of
pregnancy

Birth

Cost
£34

£46

£62

£492

£3,000

Source

NHS Reference Costs
2005-06

GDG estimate

NHS Reference Costs
2005-06

NHS Tariff 2006/07

NHS Reference Costs
2003; NHS General

Medical Services Revised

Fees and Allowances

Notes

Mean value for a maternity
ultrasound

Based on estimate that
appointment slots would be
20 minutes compared with

15 minutes for a four chamber
view.2

Mean value for an
echocardiogram

Cost of a surgical termination

A weighted average including
birth, GP fees, other maternity
events, outpatient visits, neonatal
care, tests
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Characteristic Cost

Source Notes

2003-04

a The cost of the four chamber plus outflow tracts view does not take into account the fact that the number of

equivocal scans is likely to increase.

Table 51: Test characteristics
Characteristic Value

Four chamber view 0.73

sensitivity

Four chamber view 1.00

specificity

Four chamber plus
outflow tracts view
sensitivity

Four chamber plus
outflow tracts view
specificity

TGA proportion of
malformations only
detectable on four
chamber plus outflow
tracts view

0.82

1.00

0.36

Fetal echocardiography 0.92

sensitivity
Fetal echocardiography
specificity
Termination of
pregnancy rate for
diagnosis of cardiac
malformation

TGA = transposition of the great arteries.

0.95

0.25

Source Notes

Smith et al. (1997)27°

(see
www.d4pro.com/IDM/site/idm4cr.pdf)

Smith et al. (1997)27°

Smith et al. (1997)27°

Smith et al. (1997)27°

In 58 cases of
congenital cardiac
defects, 14 were only
usually diagnosable
with outflow-tract
view. Of these, five
were TGA.2

Ogge et al. (2006)+7

Pan et al.440
Pan et al.440

Ritchie et al. (2004)416

a Only one TGA was actually detected, giving the four chamber plus outflow tracts view a sensitivity for detecting

TGA of only 20%.

Table 52: Outcomes and quality-adjusted life years

Characteristic Value
Life expectancy if TGA 76
treated successfully

(years)

TGA mortality detected 0.018
antenatally

TGA mortality detected 0.166
postnatally

QALY weight successful 1.0
TGA treatment

Annual discount rate 3.5%

Notes

UK life expectancy at birth
(2003-05) is 76.6 years for
males and 81.0 years for
females.

Results reported in presentation
by Wellesley et al. (4/226).

Source
ONS (2006)

Wessex UK (1994-2005),
EUROCAT, Bonnet 1988—
97,418 Bonnet 1998—
2002,419 Kumar 1988—
96420

Wessex UK (1994-2005),
EUROCAT, Bonnet 1998—
97418

Results reported in presentation
by Wellesley et al. (70/422).

Assumes no long-term morbidity
associated with successful TGA
treatment.

Discount rate stipulated by NICE
guidelines manual 2007.%3
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QALY = quality-adjusted life year; TGA = transposition of the great arteries.

Results

With baseline results, the four chamber view is the cheapest strategy for screening for
cardiac malformations. As shown in Table 53, the difference is almost entirely explained by
the higher cost of the four chamber plus outflow tracts view ultrasound scan. However, the
higher sensitivity of the four chamber plus outflow tracts view results in 1.91 more live births
per 1000 pregnancies having detected cardiac malformations antenatally (Table 54). A
proportion of these (36% at baseline) would be TGA and given the baseline assumption
about lower mortality for TGA with an antenatal diagnosis this leads to a concomitant 6.86
neonatal deaths averted per 10 000 pregnhancies (Table 55). Following on from these cost
and effects the estimated ICER for the four chamber plus outflow tracts view is £3,806 per
QALY.

Table 53: Costs of four chamber and four chamber plus outflow tracts view strategies
Four chamber plus outflow tracts

Costs Four chamber view view
Cardiac scan £34,000 £46,000
Fetal echocardiogram £1,448 £1,627
Termination of £2,643 £2,969
pregnancy

Birth £2,947,250 £2,945,344
Total cost £2,985,342 £2,995,940
Cost per woman £2,985 £2,996

Table 54: Outcomes of four chamber and four chamber plus outflow tracts view

strategies
Four chamber Four chamber plus outflow tracts

Outcomes view view
Pregnancy loss 12.21 12.18
Termination of pregnancy 5.37 6.04
Healthy live birth 956.87 956.87
Live birth, cardiac malformation detected 15.47 17.37
Live birth, cardiac malformation not 10.08 7.54
detected

Table 55: Incremental cost-effectiveness of four chamber plus outflow tracts view
Four chamber plus outflow tracts

Incremental values view

Costs £10,598
Antenatal diagnosis of cardiac malformations 1.91

Antenatal diagnosis of TGA 0.686

Neonatal deaths averted 0.102

QALYs 2.784

ICER £3,806 per QALY

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year; TGA = transposition of the great
arteries.
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N.3.4 Sensitivity analysis

A number of one-way sensitivity analyses were undertaken to assess to what extent
uncertainty over certain parameter values was likely to be important in interpreting the
baseline results. The results of the sensitivity analyses are presented in Figures 37 to 42. A
£30,000 cost per QALY threshold is indicated in each of the figures.

Figure 37: Incremental cost per QALY, varying sensitivity of the four chamber view
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Figure 38: Incremental cost per QALY, varying cost of the four chamber plus
outflow tracts view
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Figure 39: Incremental cost per QALY, varying QALY weight of each baby treated
for transposition of the great arteries (TGA)
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The model assumes that TGA is the only cardiac malformation where an antenatal diagnosis
confers a benefit in terms of improved health outcomes for the woman and/or the baby. The
baseline parameter values give a TGA prevalence of approximately 4.6 per 1000
pregnancies in women with diabetes. With the baseline assumptions for perinatal mortality in
relation to TGA detected antenatally or not, one neonatal death would be averted for every
seven TGA malformations detected. If a screening strategy involving a four chamber plus
outflow tracts viewb detected all TGA malformations then the number of pregnant women
with diabetes needed to screen with the four chamber plus outflow tracts view rather than the
four chamber view to avert one neonatal death would be 1466.

The literature does not generally provide test sensitivity and specificity for individual cardiac
malformations; instead it gives a value for detecting any cardiac malformation. Hence, the
improved sensitivity of the four chamber plus outflow tracts view compared with the four
chamber view occurs because the four chamber plus outflow tracts view detects additional
malformations that cannot usually be observed with the four chamber view (the sensitivity of
detecting TGA with the four chamber view is 0%). The model follows the literature in using
overall sensitivities and specificities and it is this which generates the additional 1.91
antenatal diagnoses of cardiac malformations using the four chamber plus outflow tracts
view. The model assumption is that these additional diagnoses are for malformations that
would not normally be detectable with a four chamber view, but would be detectable with a
view of the outflow tracts. However, as TGA is not the only malformation falling into this
category, the model does not assume that all additional antenatal diagnoses are TGA. It
uses published data*'’ to estimate that 36% of the additional diagnoses would be TGA,
which leads to the model result that a four chamber plus outflow tracts view would identify
0.686 TGA per 1000 pregnhant women with diabetes. It should be noted that, although this is
only 15% of the total TGA malformations present in the population, the four chamber plus
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outflow tracts view still appears cost-effective with such a low detection rate. However, it may
be appropriate to assume a relatively low detection rate as published data reported that only
one out of five TGA malformations was detected with a four chamber plus outflow tracts
view.*t” With the baseline detection rate used in the model it would be necessary to screen
approximately 9800 preghant women with diabetes using a four chamber plus outflow tracts
view to avert one neonatal death.

The baseline results suggest that the detection rate threshold for TGA for the four chamber
plus outflow tracts view to achieve cost-effectiveness is quite low. The one-way sensitivity
analyses indicate thresholds for cost-effectiveness for other parameter values. Figure 37
suggests that the four chamber plus outflow tracts view would be cost-effective even if the
test sensitivity for the four chamber view was within two percentage points of the sensitivity
of the four chamber plus outflow tracts view. As the four chamber view sensitivity approaches
that of the four chamber plus outflow tracts view there comes a point where there is only very
limited added value in terms of detecting cardiac malformations using the four chamber plus
outflow tracts view. The key issue here is the difference in test sensitivity between the four
chamber view and the four chamber plus outflow tracts view, rather than the absolute values.
The one-way sensitivity analysis of the sensitivity of the four chamber view is undertaken
holding the sensitivity of the four chamber plus outflow tracts view constant at 82%. The
sensitivity analysis suggests that the four chamber plus outflow tracts view requires a
sensitivity that is at least four percentage points higher than the sensitivity for the four
chamber view in order to achieve cost-effectiveness.

Figure 38 shows that the cost-effectiveness of the four chamber plus outflow tracts view
compared with the four chamber view is quite sensitive to the costs of screening. Again it is
the difference between screening costs using the four chamber view and the four chamber
plus outflow tracts view that is important, rather than the absolute costs of the screening
tests. However, the cost of the four chamber plus outflow tracts view would have to be £120
(for an incremental screening cost of £86) and well above the baseline estimate before the
four chamber view would be preferred on cost-effectiveness grounds.

Figures 39 and 40 show that the cost-effectiveness of the four chamber plus outflow tracts
view is not sensitive to assumptions about QALYSs or life expectancy within plausible ranges.
Baseline values suggest that the incremental costs of the four chamber plus outflow tracts
view are £3,806 in a population of 1000 pregnant women with diabetes. Therefore, only 0.13
incremental QALYs are needed to generate a cost per QALY of £30,000. With baseline
values this is approximately 1.3 QALYs per neonatal death averted.
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Figure 40:Incremental cost per QALY, varying mortality with diagnosis of
transposition of the great arteries (TGA)
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Figure 41: Incremental cost per QALY, varying mortality with diagnosis of
transposition of the great arteries (TGA)
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Figure 42:Incremental cost per QALY, varying the proportion of cardiac
malformations only identifiable with four chamber plus outflow tracts view
that are transposition of the great arteries (TGA)
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Discussion

With baseline values the model suggests that the four chamber plus outflow tracts view is
cost-effective for screening for cardiac malformations in pregnant women with diabetes
compared with the four chamber view. Although the higher costs of the four chamber plus
outflow tracts view make it more expensive than the four chamber view the ICER of £3,806 is
substantially below the £20,000 per QALY threshold used by NICE as a willingness to pay for
cost-effectiveness. NICE states that interventions with a cost per QALY of less than £20,000
should be considered cost-effective, but there must be ‘strong reasons’ for considering any
intervention to be cost-effective if the cost per QALY is greater than £30,000.%,

The model assumes that TGA is the only cardiac malformation where an antenatal diagnosis
confers a benefit in terms of improved health outcomes for the woman and/or the baby. The
baseline parameter values give a TGA prevalence of approximately 4.6 per 1000
pregnancies in women with diabetes. With the baseline assumptions for perinatal mortality in
relation to TGA detected antenatally or not, one neonatal death would be averted for every
seven TGA malformations detected. If a screening strategy involving a four chamber plus
outflow tracts view detected all TGA malformations then the number of pregnant women with
diabetes needed to screen with the four chamber plus outflow tracts view rather than the four
chamber view to avert one neonatal death would be 1466.

The literature does not generally provide test sensitivity and specificity for individual cardiac
malformations; instead it gives a value for detecting any cardiac malformation. Hence, the
improved sensitivity of the four chamber plus outflow tracts view compared with the four
chamber view occurs because the four chamber plus outflow tracts view detects additional
malformations that cannot usually be observed with the four chamber view (the sensitivity of
detecting TGA with the four chamber view is 0%). The model follows the literature in using
overall sensitivities and specificities and it is this which generates the additional 1.91
antenatal diagnoses of cardiac malformations using the four chamber plus outflow tracts
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view. The model assumption is that these additional diagnoses are for malformations that
would not normally be detectable with a four chamber view, but would be detectable with a
view of the outflow tracts. However, as TGA is not the only malformation falling into this
category, the model does not assume that all additional antenatal diagnoses are TGA. It
uses published data*'’ to estimate that 36% of the additional diagnoses would be TGA,
which leads to the model result that a four chamber plus outflow tracts view would identify
0.686 TGA per 1000 pregnant women with diabetes. It should be noted that, although this is
only 15% of the total TGA malformations present in the population, the four chamber plus
outflow tracts view still appears cost-effective with such a low detection rate. However, it may
be appropriate to assume a relatively low detection rate as published data reported that only
one out of five TGA malformations was detected with a four chamber plus outflow tracts
view.**” With the baseline detection rate used in the model it would be necessary to screen
approximately 9800 pregnhant women with diabetes using a four chamber plus outflow tracts
view to avert one neonatal death.

The baseline results suggest that the detection rate threshold for TGA for the four chamber
plus outflow tracts view to achieve cost-effectiveness is quite low. The one-way sensitivity
analyses indicate thresholds for cost-effectiveness for other parameter values. Figure 37
suggests that the four chamber plus outflow tracts view would be cost-effective even if the
test sensitivity for the four chamber view was within two percentage points of the sensitivity
of the four chamber plus outflow tracts view. As the four chamber view sensitivity approaches
that of the four chamber plus outflow tracts view there comes a point where there is only very
limited added value in terms of detecting cardiac malformations using the four chamber plus
outflow tracts view. The key issue here is the difference in test sensitivity between the four
chamber view and the four chamber plus outflow tracts view, rather than the absolute values.
The one-way sensitivity analysis of the sensitivity of the four chamber view is undertaken
holding the sensitivity of the four chamber plus outflow tracts view constant at 82%. The
sensitivity analysis suggests that the four chamber plus outflow tracts view requires a
sensitivity that is at least four percentage points higher than the sensitivity for the four
chamber view in order to achieve cost-effectiveness.

Figure 38 shows that the cost-effectiveness of the four chamber plus outflow tracts view
compared with the four chamber view is quite sensitive to the costs of screening. Again it is
the difference between screening costs using the four chamber view and the four chamber
plus outflow tracts view that is important, rather than the absolute costs of the screening
tests. However, the cost of the four chamber plus outflow tracts view would have to be £120
(for an incremental screening cost of £86) and well above the baseline estimate before the
four chamber view would be preferred on cost-effectiveness grounds.

Figures 39 and 40 show that the cost-effectiveness of the four chamber plus outflow tracts
view is not sensitive to assumptions about QALYs or life expectancy within plausible ranges.
Baseline values suggest that the incremental costs of the four chamber plus outflow tracts
view are £3,806 in a population of 1000 pregnant women with diabetes. Therefore, only 0.13
incremental QALYs are needed to generate a cost per QALY of £30,000. With baseline
values this is approximately 1.3 QALYs per neonatal death averted.

Figure 41 shows that the results of the model are sensitive to the assumptions made in
relation to the positive impact that an antenatal diagnosis of TGA has on mortality. However,
the ‘best’ estimate used for baseline mortality for antenatally detected TGA mortality (1.8%)
is comfortably below the threshold (14%) needed to yield a cost per QALY of £30,000.

Finally, Figure 42 shows that cost-effectiveness is sensitive to the proportion of additional
cardiac malformations detected with the four chamber plus outflow tracts view that are
assumed to be TGA. However, this relates to the earlier discussion about the overall
detection rate of TGA. Given the way the model is constructed, a lower proportion of TGA
malformations implies a lower detection rate. Here, TGA would have to account for less than
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5% of the additional cardiac malformations detected for the ICER for four chamber plus
outflow tracts view to exceed £30,000 per QALY.

The results of the sensitivity analyses suggest that the cost-effectiveness of screening for
cardiac malformations based on the four chamber plus outflow tracts view is robust and is
unaffected by one-way variation of model parameters within plausible ranges.

The model only addresses cost-effectiveness of screening for cardiac malformations in terms
of the impact that antenatal diagnosis has on improved health outcomes. It does not address
the ‘value’ or cost-effectiveness of such screening in providing information to inform a
decision about termination of pregnancy. Clearly, the cost-effectiveness of termination of
pregnancy is problematic ethically and it does not readily fit into a QALY paradigm.
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