DIABETICMedicine

Funding sources

B.M.S and A.T.H. are supported by the National Institute of
Health Research (NIHR) Exeter Clinical Research Facility.
A.T.H. is a Wellcome Trust Senior Investigator and NIHR
Senior Investigator. T.J.M. is supported by and NIHR Senior
Clinical Lectureship. J.M.D. is the recipient of an Exeter
Diabetes Centre of Excellence Independent Fellowship
funded by Research England’s Expanding Excellence in
England (E3) fund. N.]J.T. is supported by a Welcome Trust
GW4 clinical academic training fellowship. A.G.]. is sup-
ported by an NIHR Clinician Scientist award (CS-2015-15-
018). The views given in this article do not necessarily
represent those of the NIHR, the National Health Service or
the Department of Health and Social Care.

Competing interests

None declared.

A. G. Jones™ ([5), B. M. Shields', J. M. Dennis',

A. T. Hattersley™?, T. J. McDonald"3 and N. J. Thomas'?
TInstitute of Clinical and Biological Sciences, University
of Exeter Medical School, °Diabetes and Endocrinology,
Royal Devon and Exeter Hospital NHS Foundation Trust,
and >Blood Sciences, Royal Devon and Exeter Hospital
NHS Foundation Trust, Exeter, UK

References

1 Sinclair AJ, Dunning T, Dhatariya K; an International Group of
Experts. Clinical guidelines for type 1 diabetes mellitus with an
emphasis on older adults: an Executive Summary. Diabet Med
2020; 37: 53-70.

2 Thomas NJ, Jones SE, Weedon MN, Shields BM, Oram RA,
Hattersley AT. Frequency and phenotype of type 1 diabetes in the
first six decades of life: a cross-sectional, genetically stratified
survival analysis from UK Biobank. Lancet Diabetes Endocrinol
2018; 6: 122-129.

3 Hope SV, Wienand-Barnett S, Shepherd M, King SM, Fox C,
Khunti K et al. Practical Classification Guidelines for Diabetes in
patients treated with insulin: a cross-sectional study of the
accuracy of diabetes diagnosis. Br | Gen Pract 2016; 66:
e315-322.

4 Thomas NJ, Lynam AL, Hill AV, Weedon MN, Shields BM, Oram
RA et al. Type 1 diabetes defined by severe insulin deficiency occurs
after 30 years of age and is commonly treated as type 2 diabetes.
Diabetologia 2019; 62: 1167-1172.

5 Hillier TA, Pedula KL. Characteristics of an adult population with
newly diagnosed type 2 diabetes: the relation of obesity and age of
onset. Diabetes Care 2001; 24: 1522-1527.

6 Shields BM, Peters JL, Cooper C, Lowe ], Knight BA, Powell R]
et al. Can clinical features be used to differentiate type 1 from type
2 diabetes? A systematic review of the literature. BMJ Open 20135;
5:e009088.

7 Jones AG, Hill AV, Trippett PW, Hattersley AT, McDonald TJ,
Shields BM. The utility of clinical features and glycaemia at
diagnosis in classifying young adult onset diabetes. Diabetologia
2019; 62: S155.

8 Bingley PJ. Clinical applications of diabetes antibody testing. | Clin
Endocrinol Metab 2010; 95: 25-33.

1782

Letters

9 Jones AG, Hattersley AT. The clinical utility of C-peptide
measurement in the care of patients with diabetes. Diabet Med
2013; 30: 803-817.

10 Sabbah E, Savola K, Ebeling T, Kulmala P, Vahasalo P, Ilonen J
et al. Genetic, autoimmune, and clinical characteristics of child-
hood- and adult-onset type 1 diabetes. Diabetes Care 2000; 23:
1326-1332.

11 Schlosser M, Mueller PW, Torn C, Bonifacio E, Bingley PJ;
Participating Laboratories. Diabetes Antibody Standardization
Program: evaluation of assays for insulin autoantibodies. Dia-
betologia 2010; 53: 2611-2620.

DOI: 10.1111/dme. 14346

Diagnosis of gestational diabetes during
the pandemic: what is the risk of falling
through the net?

Diabet. Med. 37, 1782-1784 (2020)

The latest Royal College of Obstetricians and Gynaecologists
guidance for diagnosis of gestational diabetes mellitus
(GDM) recommends avoiding the ’gold standard’ 2-h oral
glucose tolerance test (OGTT) for the duration of the
COVID-19 pandemic [1]. To avoid prolonged waiting in
large groups the suggested alternative diagnostic pathway
involves four simpler tests, in women at greater risk of
developing GDM according to the National Institute for
Health and Care Excellence (NICE) checklist. Random
glucose and HbA . tests are stipulated at booking, followed
by HbA ;. and fasting glucose testing (or random glucose if a
fasting sample is not feasible) at 24-28 weeks, with an
elevation of any of these test results constituting a positive
diagnosis. The broader range of tests could cause overdiag-
nosis (false-positives), but of greater concern is the danger of
underdiagnosis (false-negatives) due to incomplete OGTTs,
potentially leaving a considerable number of women
untreated. This led us to use Bayesian modelling in gener-
ating an estimate of the number of women at risk of *falling
through the net’ in a typical UK maternity unit.

Under the circumstances of an incomplete OGTT the
relevant clinical question is, "What is the likelihood of a
woman not having GDM if the isolated fasting result is
normal?’. The answer lies in the negative predictive value of
the test, which is the numerical probability of a woman not
having the disease, given that the test result is negative.
Negative predictive values are useful when considering the
value of a test to a clinician, but are dependent on the
prevalence of the disease in the population of interest.
Conversely, negative likelihood ratios give the change in the
odds of a woman having GDM if the test is negative and are
not influenced by prevalence, thereby offering greater
adaptability [2].

The dataset used was obtained from our retrospective
review of 75-g antenatal OGTT results (fasting, 1-h and 2-h
glucose levels) of 3805 women, all completed at 24-28 weeks
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Table 1 Sensitivity, specificity and negative likelihood ratio of fasting glucose thresholds according to different diagnostic criteria for gestational

diabetes.

Negative

Sensitivity, % Specificity, % likelihood ratio

OGTT diagnostic threshold

WHO 2013 (fasting: 5.1 mmol/l, 1-h: 10.0 mmol/l, 2-h: 8.5 mmol/l)
NICE 2015 (fasting: 5.6 mmol/l, 2-h: 7.8 mmol/l)

WHO 1999 (fasting: 6.0 mmol/l; 2-h: 7.8 mmol/l)

WHO 1999/2013 hybrid (fasting: 6.0 mmol/l; 1-h: 10.0 mmol/l; 2-h: 7.8 mmol/l)

63.8 100 0.362
35.9 100 0.64

21.5 100 0.785
14.9 100 0.851

100 — sensitivity

Negative likelihood ratio = =
specificity

Total number of complete OGTT results at 24-28 weeks gestation = 3805.

between 1 January 2009 and 31 December 2013 when 15
029 women delivered in our unit [3]. The project was part of
an approved service evaluation, designed to assess the impact
of new OGTT thresholds (WHO 2013 and NICE 2015) on
future workload. Our fresh analysis has revealed that 694 of
the 3805 OGTTs were abnormal based on WHO 2013
diagnostic thresholds [4], constituting a prevalence of 18.2%
in women with risk factors for developing GDM, and
equating to a pre-test probability of 0.182. This was
associated with a negative likelihood ratio of 0.362 (negative
predictive value 92.6%) for an isolated normal fasting
glucose result <5.1 mmol/l (Table 1). Applying the NICE
20135 thresholds [5] made 460 of the 3805 OGTTs abnormal,
constituting an alternative prevalence of 12.1%. This in turn
was linked to a negative likelihood ratio of 0.64 (negative
predictive value 91.9%) for an isolated normal fasting
glucose result <5.6 mmol/l (Table 1).
The Bayesian modelling steps were as follows:

1. Convert pre-test probability of GDM to pre-test odds:

= pre — test probability/1 — pre — test probability
=0.182/1-0.182
=0.22

2.Generate post-test odds following normal fasting glucose at
24-28 weeks:

= pre —test odds X negative likelihood ratio
=0.22x 0.362
=0.080

3.Convert post-test odds back to probability:

= post — test odds/1 + post — test odds
=0.080/1+ 0.080
=0.074
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The implication for our local population is that, after a
normal fasting glucose result, the probability of underlying
GDM drops to 0.074, indicating that 7.4% of women who
would otherwise have tested as positive will be deemed
negative. Applying our NICE 2015 data to the same formula
generates a post-test probability of 0.081 (8.1%). Further
extrapolations are based on our average monthly number of
42 WHO 2013-based positive OGTT results between
January and March 2020, a predicted failed detection rate
of 7.4% and an assumed duration of 6 months. This amounts
to approximately three women per month (18 women over 6
months) *falling through the net’.

The story does not end here, however, because the new
pathway also includes a random glucose and two HbA . tests
which should improve negative predictive validity. A litera-
ture search identified negative likelihood ratios of 0.59 for
random glucose <8.5 mmol/l at booking [6], 0.825 for
HbA . <41 mmol/mol (5.9%) at booking [7] and 0.903 for
HbA . <39 mmol/mol (5.7%) at 24-28 weeks [8], in relation
to positive WHO 2013 OGTT results. This suggests that
negative results of all three additional tests could potentially
reduce the probability of underlying GDM by a further 15%
(slight reduction). Reassuringly, these were also high speci-
ficity tests (range 97-99.5%), offering low false-positive
(overdiagnosis) rates of no more than 3% [6-8].

In conclusion, such small numbers do not raise great
concern and the timing of this predicted period of under-
diagnosis fortuitously counteracts the reported tendency to
overdiagnose GDM during the hotter months [9]. For these
reasons we have implemented the new guidelines and
encourage other UK units to do the same.
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