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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Gestational diabetes mellitus (GDM) is chronic hyperglycemia
during gestation in women without previously diagnosed
diabetes. This hyperglycemia is caused by impaired glucose
tolerance due to pancreatic B-cell dysfunction in the setting
of chronic insulin resistance. GDM has been found to affect
approximately 4-16.5% of pregnant women worldwide.
The large range of prevalence is associated with different
approaches to the diagnosis of gestational diabetes, which are
addressed in recent organizational documents but have not
yet been introduced into wide clinical practice, and therefore
prevalence figures vary between countries, as well as between
regions of one country. Studies have shown that overweight
and obese patients or people with a family history of any form
of diabetes are more likely to have GDM and the incidence of
GDM increases with the age of the pregnant woman. It has
been proven that half of the cases of GDM occur as a relapse
in a subsequent pregnancy. Consequences of GDM include an
increased risk of maternal cardiovascular disease and type 2
diabetes, as well as macrosomia and birth complications in the
infant. There is also a long-term risk of obesity, type 2 diabetes,
and cardiovascular disease in the child.

Conclusion: Despite the fact that management strategies,
insulin therapy, and behavioral therapy have been discussed for
a long time, the effectiveness of these methods is insufficient.
This review discusses what is currently known about the
epidemiology, pathophysiology of GDM, and maternal and
child outcomes.

Keywords. Gestational diabetes, pregnancy, epidemiology,

pathophysiology, effects on the mother, effects on the fetus.
Introduction.

Gestational diabetes mellitus (GSD) is a formidable
complication of pregnancy in which an increased level of
glycemia leads to severe consequences for the child and mother.
The high prevalence of this condition explains the growing
relevance of studying all aspects of this pathology. According
to the report of the International Diabetes Federation (IDF) for
2019, 12.8% of pregnant women suffer from it worldwide [1].
Overweight and obesity, a family history of diabetes, a history
of stillbirth, a history of abortions, chronic hypertension and
previous GSD, malnutrition, macro, and micronutrients were
recognized as risk factors [2-4]. In most cases, glycemia may
return to normal after childbirth, but short- and long-term
consequences include an increased risk of type 2 diabetes,
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cardiovascular diseases, and the development of obesity, which
affects the health of the population as a whole [5,6].

In some studies, it has been demonstrated that the recurrence
of gestational diabetes was repeated in subsequent pregnancies
in about half of the cases [7,8]. For example, the total recurrence
rate of GSD was 48%. A significant relationship was found
between ethnicity and the frequency of recurrent GSD [9].

Treatment strategies, including diet, exercise, and insulin
therapy, do not meet the expectations of most specialists due to
the low effectiveness and adherence of patients. Insulin therapy
is often limited due to insulin resistance [10].

Epidemiology.

According to the Atlas of the International Diabetes Federation,
in 2019, the prevalence of hyperglycemia in pregnant women
was about 15.8%, of which 83.6% of cases were associated with
GSD [11]. The diagnosis of GSD has been undergoing changes
in recent years. Studies of maternal glycemia and glucose
metabolism in childhood by HAPO conducted in 2000-2008
set the task of revising the WHO diagnostic criteria for GSD.
It turned out that among the observed women, unfavorable
pregnancy outcomes increased in direct proportion, starting
with a significantly lower level of glycemia than was accepted
at that time as a criterion of GSD [12]. Back in 2008-2010, the
International Association of Diabetes and Pregnancy Study
Groups (IADPSG) proposed for discussion new criteria for
the diagnosis of GSD, which were independently adopted by
the USA, Japan, Germany, Israel [13,14]. These criteria are
given in internationally recognized documents of organizations
such as the World Health Organization, the American Diabetes
Association, and the European Association for the Study of
Diabetes [15,16]. In Kazakhstan, in 2022, the Association
of Endocrinologists of Kazakhstan under the leadership of
Bazarbekova R.B. has already released the sixth edition of
the "Consensus on the diagnosis and treatment of diabetes
mellitus", which takes into account all the updated criteria of
GSD. According to this document, GSD is set during PGTT
(oral test with a load of 75 grams of glucose) with fasting plasma
glycemia more than or equal to 5.1 and less than 7.0 mmol/l, an
hour after the load — more than or equal to 10 mmol/l, after 2
hours no more or equal to 8.5 mmol/l [17].

In the light of the new recommendations, prevalence studies
have already been conducted in which diagnosis is carried out
according to updated criteria. However, studies of pregnant
women with GSD in Kazakhstan are still insufficient.
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A recent analysis of 51 population studies of 5,349,476
pregnant women conducted in 2019 showed that the
cumulative overall prevalence of GSD, regardless of the type
of threshold screening categories, was 4.4%. At the same time,
the cumulative overall prevalence of GSD at the diagnostic
threshold used in the IADPSG criteria was 10.6%, which is
the highest prevalence of GSD among the included studies.
It turned out that the prevalence of GSD among studies that
used the IADPSG criteria was significantly higher (6-11 times)
than in other subgroups. The highest and lowest prevalence of
GSD, regardless of screening criteria, was recorded in East Asia
(11.4%) and Australia (3.6%), respectively [18].

In 2018, the prevalence of GSD in the United States of
America among 8185 women was found to be equal to 7.6%.
Mexican American women (compared to non-Hispanic whites),
most had a family history of diabetes or were obese, and they
also had a higher age-standardized prevalence of GSD. Among
women with a history of GSD, 19.7% were subsequently
diagnosed with diabetes mellitus, they also had a family history
of diabetes and obesity and was associated with a lower level of
education and income [19]. Another large-scale American study
of 12,610,235 women showed an increase in GSD from 2011
to 2019 of all indicators of gestational diabetes in all racial and
ethnic subgroups from 47.6 to 63.5 per 1,000 live births. The
level of gestational diabetes was highest in participants of Asian
origin, the indicator of gestational diabetes was 129.1 per 1000
live births [20].

In Europe, the prevalence situation was different depending
on the regions. The overall weighted prevalence of GSD in 24
European countries was estimated at 10.9%. At the same time,
higher prevalence values were observed in Eastern and Southern
Europe than in Northern and Central Europe. The prevalence
of GSD was highest in Eastern Europe (31.5%), followed by
Southern Europe (12.3%) Western Europe (10.7%) and Northern
Europe (8.9%). The prevalence of GSD was 2.14 times higher
in pregnant women with maternal age >30 years (compared
with 15-29 years), 1.47 times if the diagnosis was made in the
third trimester (compared with the second trimester), and 6.79
times in obese women and 2.29 times in overweight women
(compared to normal weight) [21].

In the Eastern Mediterranean region, 33 studies involving
887,166 people showed that the overall prevalence of GSD was
11.7%. An analysis of the situation in six countries showed that
the cumulative prevalence in Saudi Arabia was 3.6 times higher
than in Israel (17.6 vs. 4.9%), and in Pakistan, Qatar, Bahrain,
and Iran — 15.3%, 14.7%, 12.2% and 8.6%, respectively
[22]. Another study analyzing data from 2000-2019 with the
inclusion of 279,202 women from the Middle East and North
Africa region showed an increase in the prevalence of GSD
from 10.6% in studies conducted before 2009 to 14.0% in
studies conducted later [23].

The prevalence of GSD in Turkey was calculated as 7.7%. It
was noted that the highest combined prevalence of GSD was
17.6% in the Black Sea region, and the lowest was 5.1% in the
Central Anatolian region. The most frequent risk factors were
the elderly age of the mother, overweight before pregnancy,
weight gain during pregnancy, diabetes in the family, a history
of GSD or the birth of a large child [24].
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Studies conducted in India in 2019 revealed significant
differences in the prevalence of gestational diabetes depending
on the state, socio-economic status and demographic factors. A
survey of 1,746 pregnant women with an average age of 24.3
years showed a weighted prevalence of gestational diabetes
adjusted for age-1.3%. The prevalence of gestational diabetes
increased with age, from 1.0% aged 15 to 19 years to 2.4% aged
35 years and older. The age-adjusted prevalence of gestational
diabetes was higher among women with a body mass index of
27.5 and higher (1.8%); compared with women with a body
mass index of less than 18.5 (0.8%). Researchers explain such
low prevalence figures by insufficient diagnosis of GSD at the
primary stage, the non-use of modern methods for detecting
gestational diabetes [25]. At the same time, other studies in
India, for example, in the state of Tamil Nadu, revealed the
prevalence of GSD in three conditions: 17.8% in cities, 13.8%
in suburbs and 9.9% in rural areas, which is more close to the
truth and confirmed by similar studies [26-28].

The combined prevalence of GSD in Africa was 13.61% and
14.28% in sub-Saharan Africa. The prevalence was highest in
the subregions of Central Africa — 20.4% and lowest in the
subregions of North Africa— 7.57%. The study data also showed
that overweight and obesity, macrosomia, family history of diabetes,
a history of stillbirth, a history of abortions, chronic hypertension
and previous GSD are positively associated with GSD [29].

According to recent researchers in Asia, the overall prevalence
of GSD according to the latest data was 11.5%. The prevalence
of GSD in Asian countries with lower or higher middle income
was about 64% higher than in high-income countries, and
the one-stage screening method was twice as often used for
the diagnosis of GSD compared to the two-stage screening
procedure [30].

The overall incidence of GSD in mainland China was higher
and amounted to 14.8% when analyzing studies with a total of
79,064 pregnant women examined. The analysis of the subgroups
also showed that age, body weight and family history of diabetes
mellitus can significantly increase the incidence of GSD [31].

According to a few epidemiological studies in Russia, it was
found that GSD complicates the course of pregnancy in 2-9.2%
of cases [32,33].

In Kazakhstan, data on the prevalence of gestational diabetes
are few. One study is available where the complications
of GSD were assessed in 66 women; the manifestation of
gestational hypertension was revealed in 36.1%, preeclampsia
was diagnosed in 14.8%, it was also revealed that disorders of
uteroplacental and fetoplacental blood flow, diabetic fetopathy,
preterm labor, predominance of labor induction and intranatal
trauma were more common in the group of pregnant women
with GSD [34].

Pathogenesis.

In GSD, the most important factor is considered to be the loss of
the ability of beta cells to adequately determine the concentration
of glucose in the blood or release a sufficient amount of insulin
in response (beta cell dysfunction). Studies have shown that
pancreatic cells containing significant glycogen stores showed
increased apoptosis, that is, the onset of cell destruction, while
beta cells containing no glycogen were protected [35].
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B-cell dysfunction is aggravated by insulin resistance. A
decrease in insulin-stimulated glucose uptake also contributes to
hyperglycemia, overloading beta cells, which in response must
produce additional insulin. The direct contribution of glucose to
B-cell failure is described as glucose toxicity [36]. Thus, as soon
as B-cell dysfunction begins, a vicious cycle of hyperglycemia,
insulin resistance and further B-cell dysfunction begins.

The role of hyperlipidemia is also important in the pathogenesis
of GSD. When studying the placenta using microchip profiling
of women with type 1 diabetes and GSD, it was found that
diabetes was associated with 49 changes in gene expression
at key stages of placental energy metabolism, while 67% of the
changes were associated with lipid pathways and 9% of the changes
were associated with glucose pathways. Predominant activation of
lipid genes was observed during pregnancy with GSD [37].

It is claimed that the production of placental leptin increases
with GSD, probably as a result of the placenta's resistance to
insulin, which further contributes to hyperleptinemia. It is also
believed that it facilitates the transport of amino acids through
the placenta, contributing to fetal macrosomia [38].

No small importance is attached to failures in the work of
antioxidant systems [39]. Thus, homocysteine levels were
significantly increased in women with GSD compared to
women without GSD. This evidence was more consistent when
measuring homocysteine in the second trimester and for women
over 30 years of age [40].

Consequences of GSD for the mother.

Patients with GSD have higher rates of maternal and perinatal
morbidity. GSD is an independent risk factor for the future
long-term risk of developing type 2 diabetes mellitus (DM2),
metabolic syndrome, cardiovascular diseases, malignant
neoplasms, ophthalmological, mental and renal diseases in the
mother. Long-term adverse effects on the health of offspring
include DM2, subsequent obesity, effects on the outcomes of the
development of the nervous system, increased neuropsychiatric
morbidity and ophthalmological diseases [41].

In 2019, an analysis of studies involving 1,332,373 people
showed that women with a history of GSD had a risk of
developing DM2 almost 10 times higher than women with
normoglycemic pregnancy. In populations of women with
previous GSD, the cumulative incidence of DM2 was 16.46%
in women of mixed ethnicity, 15.58% in the predominantly non-
white population, and 9.91% among the white population [42].

In a recent study in Kazakhstan, when studying the outcomes
of pregnant women with 4 types of diabetes, it turned out that
gestational diabetes mellitus, in comparison with other types
of diabetes, causes premature rupture of fetal membranes
more. Some types of maternal pregnancy complications were
registered in almost 85% of the examined patients with diabetes
in the cohort. Noteworthy in this study is the relative favorable
outcome of pregnancy for children, the average score on the
Apgar scale was above 7. Fetal malformations were most
common in women with pre-existing diabetes who did not
require insulin therapy. At the same time, 36.85% of children
had early neonatal complications [43].

It is indicative of the observation of 435 women with GSD
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after childbirth for 5.7 years, which showed that 28% of them
developed metabolic syndrome. However, 13% of them had this
syndrome within one year after pregnancy, in addition, 8% were
diagnosed with manifest diabetes after pregnancy [44].

An analysis of the consequences of 4,928 deliveries of
patients with GSD found higher rates of cardiovascular
morbidity, including non-invasive cardiological diagnostic
procedures, simple cardiovascular events and the total number
of hospitalizations for cardiovascular diseases [45].

A retrospective cohort study conducted in 2019 found that
the frequency of outcomes of patients with GSD with good
glycemic control and GSD with poor glycemic control was as
follows: DM2 -38% and 57%; arterial hypertension 18% and
20%; obesity 48% and 58%; and dyslipidemia 29% and 48%,
respectively, which indicates about the need for good glycemic
control and the risks of complications [45].

There is also a risk of neoplasms. A long-term cohort study of
753 women in New Zealand who underwent a glucose test at 13
weeks of pregnancy found a positive association between higher
glucose levels and an increased risk of breast cancer [46]. However,
another broader study of African women on the association of
breast cancer with GSD showed negative results [47].

Israeli scientists observed 37926 women and found five cases
of pancreatic cancer in women with gestational diabetes. The
interval between the registration of diabetes mellitus during
pregnancy and the diagnosis of pancreatic cancer ranged
from 14-35 years. The subjects with a history of gestational
diabetes showed a relative risk of pancreatic cancer of 7.1,
which indicates that GSD is closely associated with the risk of
developing cancer in this category of women [48].

When studying the frequency of long-term maternal
ophthalmological diseases in a cohort of women with GSD, it
was shown that patients with GSD had a significantly higher
frequency of ophthalmological diseases, such as glaucoma,
diabetic retinopathy and retinal detachment, compared with the
control group [49].

As aresult of a study of 97,968 women, it was found that GSD
is a significant risk factor for renal pathology in the mother
in the future. The risk was more significant for patients with
recurrent episodes of GSD [50].

Data from a recent Greek cohort study established a close
relationship between gestational diabetes and perinatal
depressive symptoms [51].

Consequences of GSD for a child.

Studies have shown that the risk of obesity, metabolic
syndrome, type 2 diabetes and impaired sensitivity and insulin
secretion in the offspring of mothers with GSD is two to eight
times higher than in the offspring of mothers without GSD.
The main pathogenetic mechanisms underlying the abnormal
metabolic risk profile in offspring are unknown, but epigenetic
changes caused by exposure to maternal hyperglycemia during
intrauterine life are assumed [35,52]

Of particular importance is fetal macrosomia, defined as
birth weight > 4000 g, found in 12% of newborns from normal
women and from 15 to 45% of newborns from women with
GSD. It is believed that the intake of excess glucose to the fetus
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after insulin resistance leads to fat deposits, causing macrosomia.
For a child, macrosomy increases the risk of shoulder dystocia,
collarbone fractures and brachial plexus injury and increases the
frequency of hospitalizations to the neonatal intensive care unit [53].

In the study of 298 offspring of mothers with GSD and
impaired glucose tolerance, the BMI of offspring of mothers
with GSD was significantly higher when analyzed by age. In the
offspring of mothers with GSD, risk factors for cardiovascular
diseases were positively correlated with age, with the exception
of the lipid profile [54].

A recent CANDLE study confirmed that maternal obesity
before pregnancy, excessive gestational weight gain and GSD
individually and collectively predict rapid growth and obesity at
the age of 4 years in offspring, regardless of race [55].

Conclusion

We have conducted a review on gestational diabetes over
the past 5-10 years, perhaps it has limitations since there is a
huge amount of research on this issue. We found out that the
prevalence of gestational diabetes is increasing all over the
world and there is a lot of undiagnosed GSD. The pathogenesis
of this disease is still ambiguous and requires additional study.
Due to the rapid growth of diabetes worldwide, it is necessary
to take into account that GSD, according to most studies,
generates diabetes in mother and child, which makes a negative
contribution to the overall picture of the diabetes pandemic.
Large cohort studies and meta-analyses indicate the importance
of prevention and timely treatment of this disease due to the
dangerous consequences for mothers and their offspring.
We found that very few studies on gestational diabetes are
conducted in Kazakhstan, although the Consensus reflects
special diagnostic criteria that meet international standards.
More research is needed because GSD complicates the course
of pregnancy and has severe consequences for public health.
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