CPINCKM APXMB
3A LIENOKYMHO NEKAPCTBO
SERBIAN ARCHIVES

OF MEDICINE

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia
+381 11 4092 776, Fax: +381 11 3348 653

E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs

Paper Accepted” ISSN Online 2406-0895
Current Topic / AkryesHa Tema

Jovana Todorovi¢t*, Stefan Dugali¢? 3, Maja Macura®®, Bojana Guti¢*, Milo§ Milingi¢®,
Dragana Bozi¢?, Milica Stojiljkovi¢®®, Jelena Mici¢??, Igor Panti¢’, Milan Perovi¢38,
Biljana Parapid®®, Miroslava Gojni¢®®

Historical aspects of diabetes, morbidity and mortality

Uctopujcku acnextu nujadereca, MOPOUIUTET K MOPTATUTET

'University of Belgrade, Faculty of Medicine, Institute of Social Medicine, Belgrade, Serbia;

2University Clinical Centre of Serbia, Clinic of Gynecology and Obstetrics, Belgrade, Serbia;

SUniversity of Belgrade, Faculty of Medicine, Belgrade, Serbia;

4University of Novi Sad, Institute of Oncology of VVojvodina, Clinic for Operative Oncology, Novi Sad, Serbia;
SUniversity of Belgrade, Faculty of Medicine, Institute of Medical Statistics and Informatics, Belgrade, Serbia;
SUniversity Clinical Centre of Serbia, Clinic of Endocrinology, Diabetes, and Metabolic Diseases, Belgrade,
Serbia;

"University of Belgrade, Faculty of Medicine, Institute of Medical Physiology, Belgrade, Serbia;

8Narodni front University Clinic for.Gynecology and Obstetrics, Belgrade, Serbia;

University Clinical Centre of Serbia, Division of Cardiology, Belgrade, Serbia

Received: October 21, 2022

Revised: January 23, 2023

Accepted: January 24, 2023

Online First: January 26, 2023

DOI: https://doi.org/10.2298/SARH221021013T

“Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not yet
been copy-edited and/or formatted in the publication house style, and the text may be changed before
the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last name
and initial of the first name, article title, journal title, online first publication month and year, and the
DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First, February
2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

*Correspondence to:

Jovana TODOROVIC

University of Belgrade, Faculty of Medicine, Institute of Social Medicine, Dr. Subotica 15, 11000 Belgrade, Serbia
jovana.todorovic@med.bg.ac.rs



http://www.srpskiarhiv.rs/
mailto:jovana.todorovic@med.bg.ac.rs

Srp Arh Celok Lek 2023 | Online First January 26, 2023 | DOI: https://doi.org/10.2298/SARH221021013T

Historical aspects of diabetes, morbidity and mortality

Hcropujcku actiekTu qujadereca, MOPOMAUTET U MOPTATUTET

SUMMARY

It has been an entire century since the introduction of
insulin into clinical practice, which, among other, led
to fertility and pregnancy outcomes’ improvements.
The prevalence of diabetes worldwide and in Serbia
is high and tends to increase as a consequence of
modern lifestyle. Nevertheless, modern diagnostic
and therapeutically 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 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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INTRODUCTION

CAXKETAK

Ipomwio je Tauro 100 roguaa of oTkprha HHCYIMHA
Y BETOBOT YBOleHha Y CBaKOIHEBHY KIMHUYKY IIPAK-
cy, Wro je noseno 1o nosehama Geprumurera keHa
ca qujaberecoM, M TIOOOJbLIaka HCX0a TPy IHOha
KOMIUTMKOBaHUX JujaderecoMm. [IpeBanennuja anja-
Oereca y cBety u'y CpOuju je BUCOKa ca SHACHIIN]OM
MOpacTa, ITO je MOCIENIA CABPEMEHOr HaunHa KU -
Bota. Mnak, 3axBasbyjyhn caBpeMeHUM NPUCTYNH-Ma
y IWjarHOCTHUIIM U TEPaIldjH, )KEHE ca qujadeTecoM
MOTY Za OCTBape TpyAHolie 0e3 HexkebeHIX UeX0a.
lecranmjcku nujaberec ce MOXKe MOCMATPaTH Kao
XpOHMYHA He3apas3Ha O0JIECT U MOTPEOHO je YIIOKUTH
Harope Jia ce OApele HeroBU YTUIAjH Ha TIOTOMCTBO.
VY koHTeKCTy manaeMuje koBuaa 19, nujaderec me-
JIUTYC j€ TIPEIO3HAT Kao 3HavajaH (GakTop KOju je
MOBE3aH ca TCIIKUM (hopMama OOIEeCTH.

KibyuHe peun: mujadetec; ucropuja; otkpuhe;
WHCYJIUH

Just under 100 years ago, in 1923. Banting and MacLeod received a Nobel Prize for the
discovery-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 come
original as far back as ancient Greece, it was in 1822 in Britain that it was recognized 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 gangrene at the end of the first millennia AD, and the Aretaeus was
thought to be the one introducing the term ‘mellitus’ [1, 2].

The discovery of the pathophysiological mechanisms in diabetes and insulin itself was a
long process, which included numerous anatomists, pathophysiologist, and biologists. The

reports on diabetes after the pancreatectomy in dogs fueled the further discoveries on the topic
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[2]. This work has pawed the route for Banting and Best and has enabled the discovery of such

an important and widely used treatment that the 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 fortreatment
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
introduction 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 published, 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 became chronic and more
controlled illness, most of the death in the 1960s were associated with cardiovascular and renal
ilinesses, whose proportion in the total death among patients with diabetes increased from
around 25% to more than 75%, mainly due to reduction in deaths from acute causes, like
ketoacidosis and infections [4].

Newer data shows the further decline in diabetes mortality, although its incidence is
rising [4]. The introduction of the intensive insulin treatment has significantly contributed to

this, although the effect of socioeconomic status, still cannot be ignored [4].
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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
pregestational diabetes although their clinical distinction was not well established.

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

Diabetes in pregnancy was described in the 19" century as well, in-a twenty-two-year-
old Berlin woman who developed symptoms 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 centuries, researchers had already begun describing the diabetes in
pregnancy in published literature, and until 1908, there were total of 57 cases described.
Diabetes. in pregnancy- during the late 19" and early 20" century was associated with high
maternal and high neonatal mortality, with the half of the mothers and two thirds of newborns

dyingat 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 introduction 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 treatment among pregnant women with diabetes to achieve the
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low mortality that we are having today. Maternal mortality is now very low, 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 morbidity and
mortality compared to healthy pregnant women, 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 criteria for diagnosis of gestational diabetes 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 pregnancy and, more recently, The Hyperglycemia and Adverse
Pregnancy Outcomes Study (HAPO), that specifically aimed to shift the established criteria for
diagnosis of GDM from the risk of development of maternal diabetes later in life to assessment
of the level of hypergycemia 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
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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’s
research are focusing on the most adequate approach to screening, diagnosing 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 maternal diabetes earlier in pregnancy
have been examined including the commonly used biomarkers like hemoglobin (Hb),
hematocrit (Hct), fasting blood sugar (FBS).and red blood cell count (RBC) [13], but also
newly developed methods, like the possibilities for the use of artificial intelligence (Al)
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 metformine 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 lot of
questions have been raised about its potential harm to the mother and fetus. Moreover, some
parallels between 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 [17] proved that insulin-dependent gestational diabetes mellitus was associated with
COVID-19, while diabetes and obesity were risk factors for COVID-19 diagnosis in

pregnancy. Another multicentre study [18] investigated whether gestational diabetes mellitus
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represents an independent risk factor for adverse pregnancy outcomes in women with SARS-
CoV-2 and confirmed same results. These findings have shed additional light on

pathophysiology of COVID-19 in adult population.

CONCLUSIONS

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
therapeutically approaches enable people with diabetes to achieve and complete pregnancies
without adverse outcomes. GDM can be considered as non-communicable disease and efforts
should be made to determine its effects on the offspring. Inthe context of COVID-19 pandemic,

diabetes mellitus was identified as an important risk factor for severe forms of the disease.
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