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Historical and statistical aspects of risk groups analysis and testing in the
context of gestational diabetes mellitus

VICTOPHjCKY M CTAaTUCTUYKH aCIICKT aHAJIN3¢ PU3MYHUX IPyIia ¥ TECTUPAbA Y
KOHTEKCTY T€CTAI[MOHOT ThjabeTec MeIuTyca

SUMMARY CAXKETAK

In order to enhance cost-benefit value of the V by moBeharmba HCITaTHBOCTH CKPUHHHTA
gestational diabetes mellitus screening (GDM) the recranujckor aujadereca menutyca (I[JIM) KOHIeTT
concept of universal screening i.e., screening of all VHHUBEP3aJIHOT CKPHHUHTA, OJHOCHO CKPUHHHTA CBUX

pregnant women for gestational diabetes, has mostly | Tpyanuia Ha recranujcku nujaberec, yriaBHOM je
been abandoned in favor of the concept of selective HAITYIITEH Y KOPUCT KOHIIENTA CEIIEKTHBHOT

screening. Selective screening implies that only ckpuHuHTa. CeIeKTUBHU CKPUHUHT MOJApasyMeBa aa
women with risk factors are being screened for camo xene ca pakropuma pusrka 3a I'JIM momexy
GDM. However, some recent studies have shown Mpollecy CKpuHUHTa. Vimak, HeKe CKOpAIlihe CTy Tdje
that with the application of the selective screening Cy ToKasaJie Jia aKko C€ MPUMEHH CeJICKTUBHU

approach, some women with GDM may not receive MIPUCTYII CKPUHHUHTY, 0peljeHu MpolieHAaT KeHa ca
proper and timely diagnosis. This review addresses I'IM-oM He 100uj€ 1ujarHo3y-MiTH je He 100Hje

the pros and cons of both concepts. It will also npaBoBpeMeno. OBaj nperieHu pas ce 0aBu
discuss screening methods and methods of MPEAHOCTHMA U, HSAOCTAIMIMA U JEIHOT U [Pyror
preparation and performance of oral glucose KOHIlernTa. MeTo/iamMa CKpHHUHTA U METOaMa
tolerance test (OGTT) and the interpretation of its npunpeme uwusBohema OI'TT (opanHor Tecta
results. TOJIEpaHITHje Ha TIIyKO3Y), Ka0 M WHTEepIpeTanyja
Keywords: gestational diabetes mellitus; universal EroBUX pe3ynTara he OuTH AeTabHUje 00jallbeHa.
screening; selective screening; OGTT KibyuHe peun: recraiijcku aujaberec MEJUIUTYC,
VHUBEP3aJIHU CKPUHUHT, CEJICITUBHU CKPUHUHT;
OI'TT
INTRODUCTION

In order to reduce the burden on the health system due screening for gestational diabetes
mellitus (GDM) for all pregnant women- universal screening, the concept of selective
screening for GDM was developed. Selective screening, based on data from personal and
family history, aims to identify a high-risk population for diabetes [1]. Some recent studies
have shown the universal screening approach to be cost-effective [2]. In this review, we aim to
present advantages and disadvantages of universal and selective screening for GDM.

Selective screening approach

The selective approach to screening is based on the definition of the evidence-based
risk factors for the development of GDM. Age, race, and body mass index (BMI) were

identified as risk factors associated with GDM, but also some other factors like polycystic
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ovarian syndrome [1, 3], but this association is not confirmed in all studies [4]. Adverse
pregnancy outcomes (APOs) of previous pregnancies are associated with GDM and type 2
diabetes [5].

Previous studies have shown that when relying on the assessment for the GDM risk
from the patient history half of the pregnant women with GDM do not provide data on the
existence of the risk factors, while half of the healthy pregnant women have one or mare risk
factors [6].

When deciding on the recommendations for universal or selective GDM screening it is
necessary to define the population that should be screened, the recommended screening

methods and their timing, as well as the treatment modalities and the follow-up [7].

Adverse pregnancy outcomes

Although a systematic review of the existing studies has shown the association of the
GDM according to the criteria from the world Health Organization (WHQ) and according to
the International Association for Diabetes in Pregnancy Study Group (IADPSG) criteria with
APOs, the value of glycemia that has significant implications for pregnancy is still to be defined
[8]: Preexisting diabetes'is associated with the risk of having a child with congenital anomalies,
and the risk is related to hyperglycemia during embryogenesis [8]. GDM does not carry an
increased risk for congenital anomalies of the fetus [9]. Pregnancy complicated by diabetes
carries the risk of fetal growth disorders, birth complications, and perinatal asphyxia.

The effects of the timely treatment on the APOs also remain undefined, and although
it was shown that the treatment of GDM reduces the likelihood of macrosomia, preeclampsia,
and shoulder dystocia, the effects of the GDM treatment on metabolic abnormalities in

newborns and APOs is still to be examined further [10].

DOI: https://doi.org/10.2298/SARH221212008M Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First January 20, 2023 | DOI: https://doi.org/10.2298/SARH221212008M 4

Methods of screening and diagnosing

Oral glucose tolerance tests are cumbersome to perform, and their reproducibility is
low. The determination of only glycosylated hemoglobin and fructosamine cannot identify a
lesser degree of glycoregulation disorders in type 2 diabetes and GDM [11]. The study that
examined the cost-effectiveness of the universal GDM screening using the International
Association of Diabetes in Pregnancy study group (IADPSG) showed that, although this
screening is more costly, it may be cost-effective under certain conditions [12]. More recent
systematic review showed that although treatment of GDM is cost-effective, universal
screening does not seem to be [13].

When deciding on the implementation of a screening program, its potential flaws, i.e.,
side effects, must be evaluated. One of the disadvantages of GDM screening is that pregnant
women with GDM are more likely to have cesarean deliveries, even with eutrophic children
[14]. This could imply that the GDM diagnosis in the pregnant women can motivate
obstetricians towards ‘easier decision-making about caesarean section [15]. The higher
frequency of operative delivery in GDM, with normal newborns’ weight, may also be a
consequence of perinatal asphyxia.

In a population where the prevalence of type 2 diabetes and GDM is high, the number
of women at low risk is small. Selective screening reduces the number of tested persons by
34.6%, without reducing GDM detection rates [16]. That is why the American Diabetes
Association (ADA) changed its original position of promoting universal screening, to the
current position of selective GDM screening based on risk factors [1, 3]. ADA guidelines
mandate screening of high-risk populations at the first prenatal visit (pronounced obesity, if
she had GDM in one of the previous pregnancies, glycosuria in pregnancy, or type 2 diabetes
in the family history). Low risk is determined by age under 25 years, belonging to ethnic and

racial groups with a low prevalence of diabetes, a negative history of diabetes in the immediate

DOI: https://doi.org/10.2298/SARH221212008M Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First January 20, 2023 | DOI: https://doi.org/10.2298/SARH221212008M 5

family, normal weight gain in the current pregnancy and an unencumbered obstetric history. If
she does not meet the stated criteria of one of the two mentioned groups, the patient is classified
in the group of women with a moderate risk of developing GDM. Women at high risk should
be tested as soon as possible. If the initial test is negative, it should be repeated between the
24th to the 28th week of pregnancy. There are two approaches to the diagnosis of GDM in
high-risk individuals, the so-called "one step approach and "two step approach”. The first one
uses only one "step” in establishing the diagnosis- an oral glucose load test (OGTT). The
second one has two "steps”. The first step is screening with an oral glucose load test (GCT)
with 50 g of glucose, and in case of poor values, (glucose after one hour of more than
11mmol/l), a definitive, diagnostic OGTT is performed.

It was shown that screening based on risk factors will reduce the number of women
tested but will result in an increase in the number of pregnant women with the missed GDM
diagnosis [17]. This is in contrast to the findings of the study by Naylor et al, who did not
register a reduction in GDM detection rates. Variations in the prevalence of GDM and risk
factors in different populations will lead to variations in the implications of selective screening
in" different epidemiological settings [18]. Therefore, decisions on acceptable screening
detection rates and false negative values will remain in the domain of national organizations.
In a retrospective study comparing universal and selective screening (based on high risk using
ADA criteria), 18,000 patients were examined [19]. If only high-risk patients were screened,
3% of women would remain with undiagnosed GDM. In this population, only 10% of women
were in the low-risk category and for them screening would be waived. Failure to properly
apply algorithms in a high-risk population is likely to result in a relatively large number of
undiagnosed cases compared to unconfirmed cases in a low-risk population [20].

We still do not have the results from the randomized controlled trials (RCTs) that the

higher detection rates of GDM lead to lower prevalence of APOs [21]. The most common
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GDM screening method involves an oral glucose challenge test with 50 g of glucose, the so-
called O'Sullivan's test or glucose challenge test (GCT), which was promoted by O'Sullivan
and Mahan [22]. It involves the oral consumption of a solution containing 50 g of glucose,
regardless of the time of the previous meal. One hour later, glycemia is determined. The most
common cut-off value is 7.77 mmol/l (140 mg/dl), which is usually around 15% of positive test
results [23]. By reducing this value to 7.22 mmol/l (130 mg/dl), the sensitivity of the test is
significantly improved [21].

GCT shows sensitivity of 80% and specificity of 90%. This means that as many as 20%
of patients undergoing GCT remain undiagnosed [24, 25]. GCT has been criticized as poorly
repeatable, unpleasant, impractical to perform, relatively expensive and time-consuming [26],
with low specificity [27].

Pregnant women with a positive screening for GDM require the use of a diagnostic test,
which is an oral glucose load test (with 75 or 100 g) - oral glucose tolerance test (OGTT).
Currently, the two-step approach is recommended by the American Diabetes Association
(ADA) and American college of Obstetricians (ACOG) with the ADA recommending
Carpenter Coustan or IADPSG criteria for diagnosis of GDM, while ACOG recommends the
Carpenter Coustan or “National diabetes data group criteria. 1ADPSG, World Health
Organization and International Federation of Gynecology and Obstetrics recommend the one-

step approach [21].

Criteria for diagnosis

The different criteria define different values for the assessment of the positive test and
for the establishment of the GDM diagnosis [21]. Studies have shown that if even one value is
increased, the risk of macrosomic growth of the fetus and the complications that accompany it

is increased [28, 29].
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Glycoregulation is strongly influenced by placental hormones, so special changes are
expected in twin pregnancy. In these pregnant women, a significant difference was found in
fasting glycemia values. The frequency of GDM in twin pregnancies is higher.

This article was written in accordance with the ethical standards of the institutions and

the journal.

CONCLUSION

Selective, unlike universal screening for GDM aims to identify a high-risk population
for diabetes. In a population where the prevalence of type 2-diabetes and GDM is high, the
number of women at low risk is small, so universal screening is more effective. Decisions on
acceptable screening should remain in the domain of national organizations, which will adapt
the decision to the characteristics of the population. The most common GDM screening method

involves an oral glucose challenge test with.50 g of glucose (GCT).
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