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The immediate management and investigation
of an acute endocrine presentation in general
practice is discussed in this section. It is
inspired by, but not based on, a real patient
situation.

Laufala is a 25-year-old primigravid woman of Samoan ethnicity who presents to your medical
centre for her first antenatal visit, estimated at eight weeks’ gestation based on her last
menstrual period. Her past medical history includes polycystic ovary syndrome, managed
with diet and exercise, and her family history includes type 2 diabetes mellitus (mother and
older sister). Laufala’s body mass index (BMI) is estimated at 28 kg/m?>. She reports lethargy,
polydipsia and polyuria since confirming her pregnancy.

You confirm the pregnancy with a urine dipstick and perform a fingerprick blood glucose
level (BGL), which reads 16.0 mmol/L. Her bedside blood ketone level is 0.1 mmol/L.

What are your main concerns for Laufala?

Answer: Laufala presents with symptomatic
hyperglycaemia. This is concerning and requires
urgent treatment in the context of confirmed
pregnancy. The fetus is vulnerable to the dan-
gers of hyperglycaemia in early pregnancy and

is 8.0% (64 mmol/mol); fasting C-peptide
level is high; and autoantibodies for

type 1 diabetes (including glutamic

acid decarboxylase [GAD], insulinoma
associated antigen-2 [IA-2] and

zinc transporter isoform 8 [Zn-T8]

the mother may already have unrecognised
hazardous microvascular complications. Inten-
sive management to achieve target BGLs is
needed to prevent or mitigate these risks.

You contact the endocrinologist on call

at the nearest hospital and are advised

to send Laufala to the Emergency
Department. She is admitted to hospital
for further assessment and management.
Venous blood gas measurement shows
normal pH and other biochemical
parameters. Her formal blood glucose
measurement is 15.6 mmol/L; HbA,. level
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autoantibodies) are negative.

What is the likely diagnosis in this case?

Answer: Hyperglycaemia that is first detected
during pregnancy can be classified as either
diabetes mellitus in pregnancy or gestational
diabetes mellitus (GDM).*2 Laufala’s HbA4.
level is 8.0% (64 mmol/mol) and this meets
the WHO criteria for diabetes mellitus in
pregnancy (Table 12). Diabetes mellitus in
pregnancy often reflects unrecognised pre-
existing diabetes, and the negative test results
for type 1 autoantibodies are strongly sugges-
tive of type 2 diabetes. However, a definitive
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ACUTE PRESENTATIONS CONTINUED

Table 1. Diagnosis of new onset hyperglycaemia in pregnancy*?
Diagnosis Time Blood glucose level
Gestational diabetes Fasting =5.1 to 6.9 mmol/L
s 1 hour >10.0 mmol/L
2 hour >8.51t0 11.0 mmol/L
HbA1¢ 5.9 t0 6.4% (41 to 46 mmol/mol) predicts formal
diagnosis of gestational diabetes mellitus
Diabetes mellitus in Fasting =7.0 mmol/L
RlEEn=nCY” 1 hour Not applicable
2 hour =11.1 mmol/L
Random =11.1 mmol/L. Confirm with standardised testing
HbA1¢ =26.5% (48 mmol/mol)

diagnosis cannot be established during preg-
nancy and postpartum reassessment regard-
ing the diagnosis is required.

Early recognition of women at risk of dia-
betes mellitus in pregnancy is an important
aspect of management in the general practice
setting. Routine screening for GDM occurs at
24 to 28 weeks’ gestation in the form of a
75 g oral glucose tolerance test (OGTT). How-
ever, those at high risk of developing diabetes
(Box 1) and those who have overt symptoms
of hyperglycaemia such as Laufala should
have an early diagnostic test for diabetes at
the earliest opportunity in pregnancy, ideally
at confirmation of pregnancy.

A multiple daily insulin regimen
consisting of insulin aspart before
meals and twice-daily isophane
insulin (NPH) is initiated for Laufala.
Diabetes education, including input
from a dietitian, is facilitated during
her admission. Follow up in the
multidisciplinary specialist antenatal
clinic is arranged at discharge for the
following week.

What are the principles of blood glucose
management in women with diabetes
mellitus in pregnancy?

Answer: Diabetes mellitus in pregnancy is
managed similarly to pregestational diabe-
tes (i.e. type 1 or type 2 diabetes diagnosed

before pregnancy). It requires increased
surveillance and monitoring. Education on
insulin therapy, glucose monitoring, diet,
exercise and driving is given, preferably by
clinicians with experience in managing preg-
nant women with diabetes. A multidisciplinary
team approach is ideal for this purpose.
Insulin therapy is safe and the first choice of
pharmacotherapy in diabetes mellitus in preg-
nancy. If BGLs are substantially elevated as
in Laufala’s case, then insulin therapy must
be initiated promptly. A multiple daily injection
regimen is preferred. Rapid-acting insulin lispro
and insulin aspart have minimal placental
transfer and are not linked to congenital mal-
formations (both are category A in pregnancy).
Similarly, the intermediate-acting isophane
insulin (NPH) and the long-acting insulin
detemir have established safety and efficacy
in pregnancy (both category A). Fewer data
are available for insulin glargine (category B3)
but evidence suggests no adverse effects in
pregnancy.* Note that insulin detemir is PBS
subsidised only for use in type 1 diabetes.®

Self-monitoring of BGLs (SMBG) is neces-
sary to achieve glycaemic targets. Ideally,
patients should perform finger-prick tests
preprandially, postprandially (one or two hours)
and at bedtime. The Australasian Diabetes in
Pregnancy Society has recommended BGL
targets for pregnant women with pre-existing
diabetes (Table 2).°

Ultimately, BGL targets should be
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Risk factors for gestational
diabetes mellitus (GDM)*

Risk factors for moderate risk of GDM

¢ Ethnicity: Asian, Indian subcontinent,
Aboriginal and Torres Strait Islander,
Pacific Islander, Maori, Middle Eastern,
nonwhite African

¢ Body mass index 25 to 35kg/m?

Risk factors for high risk of GDM

* Previous GDM

* Previously elevated blood glucose level
* Maternal age =40 years

* Family history of diabetes (first-degree
relative with diabetes or a sister with
GDM)

BMI >35kg/m?

Previous baby large for gestational
age (weight >90th percentile for
gestational age) or macrosomia

(birth weight > 4000 g)

Polycystic ovary syndrome
Medications: corticosteroids,
antipsychotics

individualised to be safe for the individual
woman, aiming for glucose levels in the normal
range and avoidance of hypoglycaemia. In
pregnant women with type 1 diabetes, the use
of continuous blood-glucose monitoring (CGM)
in conjunction with SMBG has led to favourable
neonatal outcomes by reducing exposure to
maternal hyperglycaemia.” CGM products are
subsidised by the National Diabetes Services
Scheme in Australia for pregnant women with
type 1 diabetes. However, pregnant women
with other types of diabetes are not covered
and the cost of CGM is high.

Metformin has modest blood-glucose low-
ering effects and a lower rate of hypoglycaemia
compared with insulin. Although it readily
crosses the placenta and is a category C drug,
it is not associated with teratogenicity.® There
is variability across Australia regarding clini-
cian prescription of metformin because of the
limited data regarding long-term effects on
offspring. Recent evidence has linked met-
formin exposure in utero to children with higher
BMI at 7 to 9 years of age.® No other forms
of oral or injectable antihyperglycaemic agents
have documented safety in pregnancy and
should be discontinued.*°
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Table 2. Blood glucose target levels
for women with type 1 and type 2
diabetes®

Fasting 4.0 to 5.5 mmol/L
Postprandial (1 hour) | <8.0 mmol/L
Postprandial (2 hours) | <7.0 mmol/L

The frequency of antenatal visits is depend-
ent on BGL control and the presence of com-
plicating factors such as macrosomia or
pre-eclampsia. The typical antenatal schedule
is four weekly until 32 weeks, two weekly until
36 weeks and then weekly until delivery.

Laufala has an ultrasound scan at twelve
weeks’ gestation that confirms viability
and gestational age of her baby. A second
trimester morphology scan is performed
at 20 weeks’ gestation and is normal.

What are the potential congenital
abnormalities associated with diabetes
mellitus in pregnancy?

Answer: Babies of women with diabetes mellitus
in pregnancy are at higher risk of congenital
abnormalities compared with the background
population. These risks include anencephaly,
microcephaly, neural tube defects and congen-
ital heart disease, and they are directly propor-
tional to the elevation in HbA4, level during the
first trimester of pregnancy.* This reinforces
the importance of morphological ultrasound
scans.

The first trimester scan, which is used to
confirm viability and gestational age, can also
act as an early anatomy scan as it can identify
early anomalies such as neural tube defects.
The 20-week morphology scan is the most
detailed anatomical ultrasound scan. In-utero
exposure to hyperglycaemia is associated with
the development of metabolic disturbances
(obesity, type 2 diabetes, hyperlipidaemia) in
the offspring of the mother with diabetes. It is
thought that epigenetic mechanisms may play
arole.*?

Laufala attends the antenatal clinic.
The result of a spot urine test for
albumin to creatinine ratio is normal.

Table 3. Recommendations for weight gain during pregnancy*

Prepregnancy body Singleton pregnancy total | Rate of weight gain in second and
mass index weight gain third trimesters (mean [range])’
<18.5 kg/m? 12.5t0 18.0 kg 0.51[0.44 to 0.58] kg/week

18.5t024.9 kg/m> | 11.5t0 16.0 kg

0.42 [0.35 to 0.50] kg/week

25.0 to 29.9 kg/m? 7.0to 11.5kg

0.28 [0.23 to 0.33] kg/week

=30.0 kg/m? 5.0 t0 9.0 kg

0.17 to 0.27] kg/week

Academies Press; 2009.16

third trimesters.

*Adapted from: Institute of Medicine. Weight gain during pregnancy: reexamining the guidelines. Washington, DC: National

Tcalculations assume a 0.5 to 2 kg weight gain in the firsttrimester and a linear weight gain throughout the second and

An ophthalmology assessment shows
no evidence of diabetic retinopathy.

What microvascular complications of
diabetes are aggravated during pregnancy?
Answer: Women with diabetes mellitus in preg-
nancy are at increased risk of microvascular
complications such as diabetic retinopathy.
Retinopathy can be aggravated by rapid
changes in glycaemia and the pregnant state
itself. The retina should be examined before
conception and during each trimester. Prolif-
erative retinopathy should be treated with
panretinal photocoagulation at the time of
diagnosis. Antivascular endothelial growth
factor therapy should be avoided due to fetal
safety concerns.*3%4

Pregnancy can also worsen pre-existing dia-
betic nephropathy by increasing proteinuria and
reducing the glomerular filtration rate. The pres-
ence of microalbuminuria or macroalbuminuria
indicates greater risk of pre-eclampsia in preg-
nancy. Proteinuria should be screened for using
a urine dipstick at regular intervals.613

Laufala’s BGLs begin to improve and
she is feeling more energised. She is
keen to make lifestyle changes.

What do you advise?

Answer: General advice regarding healthy life-
style habits and optimal gestational weight
gain should be provided. Women with diabetes
mellitus in pregnancy should be referred to an
accredited practising dietitian to provide indi-
vidualised medical nutrition therapy.'®> The
goals are to provide adequate nutritional intake

for a healthy pregnancy, achieve target BGLs,
prevent ketosis and maintain weight gain within
recommended parameters (Table 36). Exer-
cise is beneficial. Half an hour of moderately
intense physical activity several days of the
week helps to minimise excessive weight gain
and maintain glycaemic control.*”

Laufala’s insulin requirements begin to
rise from week 18. Her endocrinologist
explains that this is expected throughout
the second and third trimester due

to diabetogenic placental hormones
increasing insulin resistance. Fortunately,
Laufala’s HbA;. is 6.0% (42 mmol/mol)
in the second trimester and 5.8%

(40 mmol/mol) in the third trimester,
reflecting improved insulin control. Her
antenatal visits and fetal surveillance
become more frequent. Laufala begins to
worry about the safety of her pregnancy.

What are the potential obstetric
complications for Laufala?

Answer: The increased risks to the preg-
nancy for women with diabetes include pre-
eclampsia, miscarriage, premature delivery
and stillbirth. Pre-eclampsia risk is multifac-
torial and related to midtrimester insulin resist-
ance, pregestational hypertension and renal
and vascular disease.'® The Royal Australian
and New Zealand College of Obstetricians and
Gynaecologists supports low-dose aspirin
(100mg per day taken at night time) and
calcium supplementation for women with
major pre-eclampsia risk factors such as
diabetes. Aspirin is initiated at 12 weeks’
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Practice points

Hyperglycaemia first detected in
pregnancy can be due to diabetes
mellitus in pregnancy or gestational
diabetes mellitus

Early referral for specialist endocrine
and obstetric management in a
multidisciplinary setting is best practice
Management of diabetes mellitus in
pregnancy is similar to that for
pregestational diabetes

Insulin therapy is safe and the first
choice of pharmacotherapy in pregnancy
Achieving and maintaining glycaemic
control improves pregnancy and birth
outcomes

Future pregnancies should be planned,
and contraception encouraged until
glycaemic control is optimised

GPs should take every opportunity to
test for glucose intolerance in women
of childbearing age, particularly those
with risk factors for diabetes

gestation and discontinued at 36 weeks.*®
From 28 to 36 weeks serial ultrasound
scans are performed every four weeks to mon-
itor fetal growth and amniotic fluid volume.
The presence of large for gestational age (LGA)
or intrauterine growth restriction increases
the likelihood of complications at delivery,
such as neonatal hypoglycaemia, birth trauma,
shoulder dystocia and brachial plexus injury.*®
Close monitoring and careful deliberation on
the timing and type of delivery is warranted.

A growth scan at 32 weeks’ gestation
shows an LGA neonate. Laufala
continues attendance at the high-risk
obstetric clinic for further birth planning.

What is the recommended approach to
planning Laufala’s delivery?

Answer: It is recommended that women with
diabetes mellitus in pregnancy give birth within
a time frame similar to that recommended
for women with pre-existing type 1 or type 2

diabetes. UK National Institute for Health and
Care Excellence guidelines recommend that
delivery occurs between 37 weeks and 38+6
weeks either by induction or planned caesarean
section.® The presence of high-risk features
such as LGA, foetal growth restriction, worsening
nephropathy or retinopathy, pre-eclampsia or
uncontrolled dysglycaemia warrants consider-
ation of an even earlier delivery. This should
take place in a hospital where special care
nursery facilities and advanced neonatal resus-
citation skills are available.?®

Steroids may be given for fetal lung mat-
uration to women at risk of preterm birth;
however, steroids can cause rapid worsening
in glycaemic control and even precipitate dia-
betic ketoacidosis. Closely monitored insulin
dose escalation, which sometimes requires
hospital admission, is necessary for mainte-
nance of euglycaemia.?*

Laufala gives birth to a healthy boy by
emergency caesarean section after
failed induction of labour at 38+4 weeks’
gestation. The birthweight is 4050 g and
BGLs in the first few hours of age are
normal. Laufala’s postpartum laboratory
fasting BGLs were between 5 and
6 mmol/L and therefore within normal
range. She was discharged to your care.
A formal 75 g OGTT was arranged for
12 weeks postpartum. It confirms the
diagnosis of type 2 diabetes mellitus and
you initiate metformin therapy.

What is the postpartum management for
women with diabetes mellitus in pregnancy?
Answer: After giving birth the diabetogenic
actions of placental hormones diminish quickly
and many women return to their prepregnancy
glycaemic state. Given that a proportion of
women with diabetes mellitus in pregnancy may
have undiagnosed type 2 diabetes, it is vital to
monitor BGLs in the first few days after the birth
for evidence of persisting hyperglycaemia.
The presence of laboratory fasting BGLs
greater than 7mmol/L on two occasions is

consistent with the diagnosis of diabetes.
Continuation of medical nutrition therapy, phys-
ical activity and SMBG should be encouraged.?
Antihyperglycaemic agents can be considered
and options safe for breastfeeding mothers
include insulin, sulfonylureas and metformin.1°23
If fasting BGLs are less than 7mmol/L, as in
the case of Laufala, then it is recommended
that a 75g OGTT be performed at six to
12 weeks postpartum to ascertain the glycae-
mic status post pregnancy.?*
Ophthalmological surveillance in the first year
postpartum is recommended, as retinopathy
can still be exacerbated within that time period.
Retinopathy requiring laser therapy should be
treated before subsequent pregnancies.®

Laufala returns to your medical centre.
She is keen to have another child in the
future.

What do you advise?

Answer: In the postpartum period for a woman
with diabetes GPs should re-establish contact
early with the mother and child for continuation
of care. Future pregnancies should be planned,
contraception encouraged and preconception
counselling provided. This includes cessation
of smoking, review of all medications for safety
in pregnancy, screening for diabetic complica-
tions and commencement of high-dose folic
acid supplementation. Education should be
provided about the dangers of miscarriages
and major congenital anomalies if hyper-
glycaemia is not optimised before the next
pregnancy. Contraception should be encour-
aged to avoid unintentional pregnancy before
optimisation of glycaemia.® A preconception
target HbA,  of less than 6% (42 mmol/mol)
is preferred provided it does not cause severe
hypoglycaemia to the mother.®
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