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As with many other 
routine healthcare 
services, delivery of 
screening for gestational 
diabetes has proved 
challenging during the 
Covid-19 pandemic.  
A new paper describes 
the evidence around 
an alternative, simpler, 
strategy for identifying 
maternal hyperglycaemia 
in pregnancy and sheds 
light on current screening 
method, with suggestions 
for future research

alternative 
approaches to 
screening for 
gestational 
diabetes

estational diabetes mellitus (GDM) 
affects around 5% of pregnant 
women in the UK. The condition  

is associated with perinatal morbidity, 
including large-for-gestational-age (LGA) 
infants, complications during delivery 
and neonatal hypoglycaemia. NICE 
currently recommends the 75g two- 
hour oral glucose tolerance test (OGTT) 
to check for GDM in women with  
risk factors

However, the Covid-19 pandemic  
has meant that pregnant women in the 
UK, and elsewhere, were advised to 
self-isolate for at least 12 weeks, with 
only essential trips out. There have  
also been public transport restrictions, 
social distancing requirements, and 
healthcare staff shortages arising from 
self-isolation, illness and redeployment. 
All of this has made it difficult to provide 
routine OGTT screening for pregnant 
women. Therefore, an alternative 
approachto screening for GDM was 
urgently needed. 

At the heart of the strategy is 

during the 
Covid-19 
pandemic

glucose testing during other hospital or 
community appointments to minimise 
additional clinical contacts, as would be 
required for the OGTT test. 

It is worth noting that the OGTT has 
some limitations as a screen for GDM in 
terms of its reproducibility, tolerability 
and seasonal influences. It is also not as 
widely used as it should be, with 
potentially serious consequences. For 
instance, a recent study showed a 44% 
greater risk of stillbirth among high-risk 
women who did not have the test. So, 
beyond Covid-19, these reasons 
provided a rationale for identifying 
alternative strategies for GDM screening.

However, relatively little research  
has been done on identifying such 
alternatives. There have been some 
small studies on novel technologies and 
biomarkers that look promising, but 
these are not yet widely available. Home 
OGTT, or replacing it with glucometer or 
continuous glucose monitoring, is not 
thought to be feasible for widespread 
implementation during the pandemic.

g

35Update Spring 2021



Interim strategy
The interim strategy aimed to:

• identify those women with the  
most severe hyperglycaemia, so  
that resources could be prioritised  
to those who have the highest risk  
of suboptimal obstetric and  
neonatal outcomes

• fit around routine antenatal 
appointments to avoid additional 
visits to healthcare settings

• use established laboratory  
methods with good analytical 
performance and wide availability

• avoid increasing clinical workload
• be simple for non-specialists to 

understand and easy to implement 
rapidly

• use an existing evidence base to 
support it and enable audit after  
the pandemic. 

a priority during the pandemic, as this 
outcome is so rare, these datasets 
provide insufficient data to allow this 
outcome to be assessed accurately.

Compared with an OGTT, random 
plasma glucose, HbA1c and FPG 
measurements have less evidence to 
support their use in the diagnosis of 
GDM. However, random plasma glucose 
performs surprisingly well as a first-
trimester predictive tool for later GDM 
diagnosis. The random plasma glucose 
test in early pregnancy also has 
consistent associations with Caesarean 
section, LGA infant and admission to 
neonatal intensive care, although it does 
lack precision as a prognostic tool.  
The random plasma glucose test was 
included pragmatically, alongside  
routine bloods, to minimise the logistical 
challenge of obtaining early-morning 
fasted samples. 

FPG assessment, performed as part 
of an OGTT test, is strongly associated 
with pregnancy outcomes related to fetal 
hyperinsulinism, including Caesarean 
delivery, LGA infant and neonatal 
hypoglycaemia. However, having a 
fasting test is associated with non-
attendance, which was particularly 
challenging during the pandemic, 
especially for women without private 
transport. More data are required to 
understand whether the requirement for 
overnight fasting and early morning 
attendance influences OGTT uptake, 
particularly among socially disadvantaged 

For analysis, the ability of each glucose-
related variable to predict GDM was 
assessed using receiver-operating 
characteristic (ROC) curves. Unadjusted 
logistic regression identified associations 
between glucose measures and 
pregnancy outcomes.

Results and discussion
All glucose measures were significantly 
associated with GDM diagnosis on ROC 
curves. Among the alternative glucose 
measures, HbA1c at 28 weeks and 
random plasma glucose at booking were 
reasonably good at predicting NICE-
defined GDM. There was analysis of the 
sensitivity and specificity of thresholds for 
random plasma glucose, HbA1c and 
FPG to predict GDM. The authors 
conclude that FPG at 28 weeks is the 
best predictor of diabetes in pregnancy, 
with a specificity of 90% and sensitivity of 
50–70% at thresholds of 5.2mmol/l. 

In discussion, the authors say that 
there are limited data to support a 
change in diagnostic criteria for GDM in a 
real-world clinical setting. Nevertheless, 
their findings provide some evidence for 
the use of routine antenatal blood tests, 
random plasma glucose at 12 weeks and 
HbA1c or FPG at 28 weeks for diagnosis 
of GDM during the pandemic. These 
established, affordable and widely 
available laboratory tests have at least 
reasonable ability to predict a GDM 
diagnosis and to identify those at highest 
risk of suboptimal glycaemic, obstetric 
and neonatal outcomes. 

The sensitivity of these measures is 
substantially lower than the OGTT, but 
their specificity is enough to allow 
targeted assessment of women most at 
risk. Also, despite differences between 
the universal and selective risk factor 
screening procedures and patient 
characteristics, the findings show 
consistent associations between routine 
antenatal glucose measurements, GDM 
diagnosis and clinically relevant obstetric 
and neonatal outcomes.

Study limitations
The study’s limitations include the fact 
that the women were not blinded to their 
diagnosis and had their GDM diagnosed 
using different screening pathways and 
diagnostic criteria. Moreover, the datasets 
did not have sufficient ethnic diversity to 
fully represent national or international 
populations. The older CUHFT dataset is 
large, but not all women underwent an 
OGTT to exclude GDM and none of the 
datasets used universal screening for 
GDM with an OGTT at 28 weeks. And 
although preventing stillbirth is obviously 

women in real-world clinical settings.
A further limitation of the study was 

the lack of data for HbA1c in early 
pregnancy. This is included in the UK, 
Canadian, Australian and New Zealand 
recommendations, and earlier research 
suggested that an early-pregnancy 
HbA1c of 41mmol/mol was predictive  
for both diabetes and identifying mothers 
and babies at risk of complications. In 
this new study, however, HbA1c of 
39mmol/mol at 28 weeks had good 

Conclusion
The Covid-19 pandemic had prompted 
a review of procedures for screening  
and diagnosis of GDM. We already 
know that there is no increase in 
stillbirth, if women are screened by 
OGTT, but implementation of the test 
can be patchy, with many high-risk 
women missing out. 

The Hyperglycaemia and Adverse 
Pregnancy Outcomes follow-up study 
has highlighted with longer-term impact 
of GDM on the risks of overweight, 
obesity and diabetes in both mother  
and child. We also know that when 
women are appropriately screened  
and managed for GDM, they can have 
pregnancy outcomes that are similar to 
the background population. And a 
recent meta-analysis shows that up to 
50% of women diagnosed with GDM 
develop type 2 diabetes within five years 
of giving birth. 

After the pandemic, larger 
population-based studies should be 
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 For further information on the 
interim testing strategy, see  
www.rcog.org.uk/globalassets/
documents/guidelines/2020-07-
10-guidance-for-maternal-
medicine.pdf and https://eje.
bioscientifica.com/downloadpdf 
/journals/eje/183/2/EJE-20- 
0401.pdf

carried out to see whether blood 
glucose tests now being performed in 
routine, as described above, can reduce 
perinatal death, particularly among 
women in socially disadvantaged and 
higher-risk ethnic groups. Various 
diagnostic thresholds at booking and  
at 28 weeks should be investigated  
in relation to pregnancy outcomes  
and longer-term cardiometabolic 
outcomes for women with treated  
GDM and their children.

The authors conclude that the 
proposed changes to GDM testing 
during the Covid-19 pandemic do 
identify those at highest risk, but ought 
not to be adopted in the long term. 
Future research should look at 
identifying pragmatic, evidence-based 
alternatives to the OGTT, record the 
risks and benefits of opportunistic 
glycaemic testing and address the 
longer-term maternal and childhood 
cardiometabolic health outcomes. 

specificity and identified around 5%  
of those women screened, which is 
comparable to the number identified 
using NICE or IADPSG criteria.  
However, the accuracy of HbA1c 
depends on stable red cell turnover.  
In early pregnancy, there is an increase  
in red cell turnover, so HbA1c is a  
poor marker for individual glycaemia, 
although it is important for predicting 
obstetric and neonatal outcomes.  
The proposed screening strategy 
includes an early HbA1c measurement  
to exclude overt diabetes and a further 
measurement at 28 weeks, along with 
another glucose measure.

Study methods
Data from complete and ongoing studies 
were used to assess the diagnostic 
performance of glucose measures, 
including HbA1c, random plasma 
glucose, fasting plasma glucose (FPG) 
and one-hour and two-hour plasma 
glucose after a 75g OGTT performed in a 
real-world clinical setting. 

The data came from the followng 
three sources:
• Older data, from 2004–2008, from 

approved service evaluations at 
Cambridge University Hospital NHS 
Foundation Trust (CUHFT). This 
included 17,735 consecutive women 
with singleton pregnancies who had 
random blood glucose testing 
performed at booking and a universal 
50g glucose challenge test at 24 
weeks. Those with a glucose 
challenge result of 7.7mmol/l had a 
75g OGTT at 28 weeks and were 
offered treatment according to NICE 
guidance. Detailed information on 
pregnancy outcomes was available. 

• More recent data, from 2014–2019, 
from CUHFT covering 826 
consecutive women with GDM 
diagnosed by 75g OGTT testing, who 
received standard clinical 
management. Detailed information on 
pregnancy outcomes was also 
available in this group.

• Data from an ongoing multicentre 
prospective study, OPHELIA 
(Observational study of Pregnancy 
Hyperglycaemia, Endocrine causes, 
Lipids, Insulin and Autoimmunity). This 
included 361 women with one or more 
GDM risk factors who had a 24–28-
week 75g OGTT with measurement of 
HbA1c. A total of 8.3% had GDM. 
Pregnancy outcome data is not 
available for this group.

The CUHFT pregnancy outcomes 
chosen were:
• directly related to hyperglycaemia
• consistently measured during GDM 

pregnancies
• potentially modifiable by standard 

clinical management
• had a defined impact on healthcare 

costs.

These included:
• LGA – birth weight higher than the  

90th centile
• neonatal hypoglycaemia – capillary 

blood glucose level 2.6mmol/l on 
more than one occasion at least four 
hours after birth

• admission to neonatal intensive care 
for 24 hours or longer. 

Various GDM screening strategies have 
been suggested for use during the peak 
of the pandemic only, with sites returning 
to pre-existing screening as soon as local 
prevalence of the virus and transmission 
risk permits to achieve the above aims. In 
the UK, the approach consists of 
measuring HbA1c and random plasma 
glucose in all women with risk factors for 
GDM at the first antenatal visit. The 
results are classified as follows:
• those with HbA1c 48mmol/mol or a 

random plasma glucose of 11.1mmol/l 
are managed as having type 2 
diabetes. 

• those with HbA1c 41–47mmol/mol or 
random plasma glucose 9–11mmol/l 
are managed as having GDM

• those with HbA1c 41mmol/mol and 
random plasma glucose 9mmol/l will 
be retested at 28 weeks. 

The pandemic GDM screening strategy 
does not exclude GDM and further 
testing may be carried out at any stage if 
women have any symptoms of diabetes 
or if ultrasound shows features of LGA 
infant or polyhydramnios. Similar 
strategies have been recommended in 
Australia, Canada and New Zealand. 

The aim of this new study, from 
researchers at the University of 
Cambridge and elsewhere, was to 
provide evidence-based 
recommendations for a pragmatic 
diagnostic strategy for GDM for use 
during the pandemic. Lead author Claire 
Meek is supported by the Diabetes UK 
Harry Keen Intermediate Clinical 
Fellowship and the European Foundation 
for the Study of Diabetes-Novo Nordisk 
Foundation Future Leader’s Award. P
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