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SUMMARY

It has been an entire century since the introduction of insulin into clinical practice, which, among other,
led to improvements of fertility and pregnancy outcomes of women suffering from gestational diabetes.
The prevalence of diabetes worldwide and in Serbia is high and tends to increase as a consequence of
modern lifestyle. Nevertheless, modern diagnostic and therapeutic approaches enable people with
diabetes to achieve and complete pregnancies without adverse outcomes. Gestational diabetes can
be considered as non-communicable disease and efforts should be made to determine its effects on
offspring. In the context of COVID-19 pandemic, diabetes mellitus was identified as an important risk

factor for severe forms of the disease.
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INTRODUCTION

Just under 100 years ago, in 1923, Banting and
MacLeod received a Nobel Prize for the dis-
covery of insulin and just over 100 years ago,
Banting reported the discovery to the American
Society of Physiology [1]. This marked the end
of the so-called pre-insulin era in diabetes [1].
Although, the terminology of diabetes mellitus
is commonly believed to originate from ancient
Greece, it was in 1822 in Britain that it was rec-
ognized as a separate clinical entity [2]. The
word ‘diabetes’” did find its place in the ancient
Greek medical literature in the second century
AD, and famous Avicenna gave the description
of the increase in appetite and diabetic gan-
grene at the end of the first millennia AD, and
the Aretaeus was thought to be the one intro-
ducing the term ‘mellitus’ 1, 2].

The discovery of the pathophysiological
mechanisms in diabetes and insulin itself was a
long process, which included numerous anato-
mists, pathophysiologist, and biologists. The
reports on diabetes after the pancreatectomy in
dogs fueled the further discoveries on the topic
[2]. This work has paved the route for Banting
and Best and has enabled the discovery of such
an important and widely used treatment that
insulin is today [1, 2].

THE SLOW DECREASE IN MORTALITY
AFTER THE INTRODUCTION OF INSULIN

Before the discovery of insulin, the diagnosis
of diabetes, especially of type 1 diabetes, was
a death sentence for the patients, with only
vague ideas on the possibilities for treatment
and control. The study conducted in the 1960s
also showed significantly higher mortality rates
among patients with diabetes compared to the
general population, decades after the introduc-
tion of insulin [3]. Nonetheless, throughout the
decades after the introduction of insulin, the
mortality declined, but between 1945 and 1967
in which the above-mentioned study was pub-
lished, the decline in mortality was not observed
[3]. The improvement in treatment led to the
astonishing decline in mortality from 827 per
1000 before the insulin era to 1 per 1000 in the
1960s [4]. Significant factor that attributed to
the decline in mortality from diabetes was the
discovery and widespread use of antibiotics, so
the infections, as a cause of death among patients
with diabetes were reduced [4]. As diabetes be-
came chronic and more controlled illness, most
of deaths in the 1960s were associated with car-
diovascular and renal illnesses, whose propor-
tion in the total death among patients with dia-
betes increased from around 25% to more than
75%, mainly due to reduction in deaths from
acute causes, like ketoacidosis and infections [4].
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Newer data shows the further decline in diabetes mor-
tality, although its incidence is rising [4]. The introduc-
tion of the intensive insulin treatment has significantly
contributed to this, although the effect of socioeconomic
status, still cannot be ignored [4].

RECOGNITION OF DIABETES IN PREGNANCY

Even before the discovery of insulin, diabetes in pregnancy
was described and recognized as a risk factor for the late
pregnancy losses, macrosomia and different congenital
malformations [5], especially in the late 19th century,
including both gestational diabetes and pre-gestational
diabetes although their clinical distinction was not well
established.

Pre-gestational diabetes was in the pre-insulin era as-
sociated with typical symptoms of poor glycemic control:
primary or secondary amenorrhea, oligo or hypomenor-
rhea, hypoplasia of the genital tract, and functional ste-
rility. The fertility of these patients was about 2%, while
today it is equal to that of women without diabetes of the
same age [6].

Diabetes in pregnancy was described in the 19th cen-
tury as well, in a 22-year-old Berlin woman who developed
symptoms of diabetes during her fifth pregnancy, as she
had given birth to unusually large children in the previous
two pregnancies. The child was born alive, unusually large,
but died shortly after birth, while the mother gradually
recovered [7].

At the turn of the century, researchers had already be-
gun describing the diabetes in pregnancy in published
literature, and until 1908, there were total of 57 cases de-
scribed. Diabetes in pregnancy during the late 19th and
early 20th century was associated with high maternal and
high neonatal mortality, with the half of the mothers and
two thirds of newborns dying at childbirth [8].

THE FIRST STEPS IN TREATMENT OF DIABETES IN
PREGNANCY

As the discovery of insulin changed the lives of all patients
with diabetes, it changed lives of patients with diabetes in
pregnancy as well, and in the first decade of the introduc-
tion of insulin, the first report of total of 43 successful term
pregnancies among women with diabetes was published
in 1927 [9]. Nonetheless, in took decades to achieve the
adequate and timely diagnosis and introduction of treat-
ment among pregnant women with diabetes to achieve
the low mortality that we have today. Maternal mortal-
ity is very low nowadays, but in the 1940s, one out of 20
pregnant women with diabetes died during pregnancy
and/or childbirth, which decreased to 1-3% in the 1950s.
Neonatal mortality was even higher and was around 40%
in the 1940s and decreased to 5% in 1980s. Nowadays,
women with diabetes are considered conditionally healthy,
with normal fertility, with a slightly higher risk of morbid-
ity and mortality compared to healthy pregnant women,
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but we are still fighting to decrease the perinatal mortality
as it remains statistically significantly higher even in the
most optimal conditions [10].

DEVELOPMENT OF THE DIAGNOSTIC CRITERIA

The first set of gestational diabetes diagnosis criteria were
introduced in 1964, by O’Sullivan and Mahan, with the aim
of establishing the risk of diabetes after pregnancy, using
the 100g Oral Glucose Tolerance Test [5]. These criteria
included the establishment of cut-off for blood glucose
levels at the more than two standard deviations above the
population mean [5]. These criteria were later changed
and improved in 1980 and 1982, first by Metzger and then
by Carpenter and Coustan [5]. This was followed by the
International Workshop conferences on diabetes in preg-
nancy and, more recently, The Hyperglycemia and Adverse
Pregnancy Outcomes Study, that specifically aimed to shift
the established criteria for diagnosis of gestational diabetes
mellitus (GDM) from the risk of development of maternal
diabetes later in life to assessment of the level of hypergly-
cemia associated with the adverse pregnancy outcomes,
both maternal and neonatal [5].

This was in accordance with the knowledge established
even earlier when Karlsson and Kjelmer [11] showed the
association between the poor neonatal outcomes and the
hyperglycemia in pregnancy with the association between
the perinatal outcomes and increase in maternal glycemic
values. The pathophysiological basis of macrosomia was
also described at the time.

DIABETES IN PREGNANCY TODAY

Along with the increase in the prevalence of diabetes in
the general population worldwide, there is the increase in
the prevalence of diabetes in pregnancy and data shows
that one in every six pregnancies worldwide is affected by
maternal hyperglycemia [12]. Today, the research is fo-
cused on the most adequate approach to screening, diag-
nosing and treatment of diabetes in pregnancy, especially
lowering the future risks for both mother, and neonates,
through direct effects of hyperglycemia, but also through
its epigenetic effects.

The possibilities for diagnosis or prediction of mater-
nal diabetes earlier in pregnancy have been examined in-
cluding the commonly used biomarkers like hemoglobin,
hematocrit, fasting blood sugar, and red blood cell count
[13], but also newly developed methods, like the possibili-
ties for the use of artificial intelligence algorithms [14].
The possibilities for preventing the development of GDM
through introduction of Mediterranean diet and exercise
in early pregnancy along with the use of metformin and
even probiotics are also examined in order to minimize the
possible effects of all levels of maternal hyperglycemia on
neonatal outcomes [15].

In the context of current Coronavirus Disease 2019
(COVID-19) pandemic a many questions have been raised
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about its potential harm to the mother and fetus. Moreover,
some parallels between the increase in prevalence of non-
communicable disease after the 1918 Influenza pandemic
were made in the context of current COVID-19 pandemic
[16]. A large multinational study proved that insulin-de-
pendent GDM was associated with COVID-19, while dia-
betes and obesity were risk factors for COVID-19 diagnosis
in pregnancy [17] Another multicenter study investigated
whether GDM represents an independent risk factor for
adverse pregnancy outcomes in women with SARS-CoV-2
and confirmed same results [18]. These findings have shed
additional light on pathophysiology of COVID-19 in adult
population.
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CONCLUSION

The prevalence of diabetes is increasing worldwide and
in Serbia, as a consequence of poor diet, lack of exercise,
and chronic stress. Nevertheless, modern diagnostic and
therapeutic approaches enable people with diabetes to
achieve and complete pregnancies without adverse out-
comes. GDM can be considered as a non-communicable
disease and efforts should be made to determine its effects
on the offspring. In the context of COVID-19 pandemic,
diabetes mellitus was identified as an important risk factor
for severe forms of the disease.
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UcTopmjckn acnekTu gujabeteca, MopouaUTET U MOPTANUTET

JoBaHa Togoposuh', CredaH fyranuh?3, Maja Mauypa®?, bojaHa lytuh*, Munow Munnrunh?, Iparata boxuh?,
Munuua CrojusbkoBuh, Jenena Muuuh?3, rop Mantuh’, MunaH Meposuh®%, busbaHa Mapanua®’, Mupocnasa lojHnh?3

'YHuep3utet y beorpagy, MeguumHckn dakynteT, UHCTUTYT 3a coumjanHy meauuuHy, beorpag, Cpbuja;
2YHnBep3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuKa 3a ruHekonorujy 1 akywwepctso, beorpag, Cpbuja;

YHuBep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

*YHuBep3uteT y HoBom Cagy, MIHcTUTYT 33 oHKonorujy BojsoguHe, KnuHuka 3a onepatreHy oHkonorujy, Hosu Cag, Cpbuja;
YHuBep3uTeT y beorpagy, IHCTUTYT 3a MEAULIMHCKY CTaTUCTUKY 1 MHOpMaTUKy, beorpap, Cpbuja;

YHNBEP3UTETCKI KNUHUYKM LieHTap Cpbuje, KnuHuka 3a eHpoKpuHonorujy, anjabetec u 6onectn metabonnama, beorpag, Cpbuja;
’YHnsep3uTet y beorpagy, MeguunHcku dakyntet, UHCTUTYT 3a MeguumnHcKy dusnonorujy, beorpag, Cpbuja;

8YHnBep3uTeTCKa KNMHWKa 3a FMHEKONOr1jy 1 akyluepcTso ,,HapogHu ¢poHT’, beorpag, Cpbuja;

°*YHUBEP3NTETCKM KNMHUYKN LeHTap Cpbuje, KnuHuka 3a kapganonorujy, beorpag, Cpbuja

CAMETAK

Mpowno je TauHo 100 roarHa of oTKpWha MHCYNMHA U eroBor
yBoOhea y CBaKOAHEBHY KIMHUYKY MPAKCY, LWTO je A0BeNo A0
nosehatba depTunnTeTa XXeHa ca Anjabetecom, v nobosbluatba
ncxona TpyaHoha KomnnnkoBaHuUx Anjabetecom. MpeBaneHuyja
avjabetecay ceety 'y Cpbuju je BUCOKa Ca TEHLEHLI]OM MO-
pacTa, WTO je mocneanLa caBpemMeHor HaunHa xmBoTa. Mnak,
3axBasbyjyhin caBpeMeHV M MPUCTYNMA Y AnjarHOCTULN U Te-
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panuju, xeHe ca anjabeTecom Mory Aa octeape TpyaHohe 6e3
HexerbeHux ncxopa. lectaumjcku avjabeTec ce Moxe nocmatpa-
TV Kao XPOHNYHa He3apa3Ha 60/1eCT 1 NOTPEGHO je YNoXNUTH Ha-
nope fa ce ogpefe Herosy yTmuajyu Ha MOTOMCTBO. Y KOHTEKCTY
naHaemuje koeuga 19, anjabetec MenuTyc je NpenosHaT Kao
3HauajaH GaKTop Koju je noBe3aH ca TelKM popmama bonecTu.

KmbyuHe peun: aujabetec; uctopuja; otkpuhe; MHCynuH
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