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THE IMPACT OF COVID-19 PANDEMIC ON TYPE 1 DIABETES MELLITUS
INCIDENCE AND ITS CLINICAL PRESENTATION IN CHILDREN AND
ADOLESCENTS: ONE CENTER'S EXPERIENCE
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The outbreak of the COVID-19 pandemic has a drastic impact on health systems
worldwide. The aim of this research was to present the incidence and clinical picture of newly
diagnosed diabetes in children in our institution during the first year COVID-19 pandemic and to
compare obtained data with previous years’ data. A total of 41 children were newly diagnosed
with TIDM1. There were two non-significant join point periods with an annual percentage
increase (2007-2012: APC 8.94%), followed by a decrease (2012-2015: APC -6.88%) and a
statistically significant increase (2015-2020: APC 14.20%). During the first COVID year, there
was a larger number of newly diagnosed children, but without statistical significance. The
percentage of children presenting with DKA in the time of T1DM diagnosis was significantly
higher compared to pre COVID-19 period (84.8% vs. 34.6%; p < 0.001). Our results suggest a
potential diabetogenic effect of the COVID-19 infection. Larger trials with long term follow ups
are needed. Drastic increase in DKA at the onset of T1IDM during the first COVID year urge

need for better prevention measures.
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Introduction

The outbreak of the Covid-19 pandemic has a
drastic impact on health systems around the world.
The introduced measures of isolation and social dis-
tancing aim to reduce the infection rate and huge
influx of patients with Covid-19, hinder the normal
functioning of the health care systems and increase
the risk of inadequate treatment of patients with
"non Covid" health problems (1).

Since the outbreak of the Covid-19 pandemic,
there has been an increased influx of patients with
newly diagnosed diabetes type 1 (T1DM) in a state
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of severe acute complication of diabetes, diabetic
ketoacidosis (DKA), observed in the everyday prac-
tice at the Pediatric Clinic in NiS. Diabetic ketoacido-
sis is a potentially severe, life-threatening complica-
tion of diabetes (2, 3).

The papers published thus far on this topic
have provided different results regarding the inci-
dence of type 1 diabetes in children and adolescents
during the Covid-19 pandemic (4, 5). However, an
increased incidence of diabetic ketoacidosis as a
severe acute complication of diabetes has been
reported by all cited authors (4-6).

The aim

The aim of this research was to present the
incidence and clinical picture of newly diagnosed
diabetes in children and adolescents in our institu-
tion during the Covid-19 pandemic between April 1%,
2020 and April 1st, 2021 and to compare the ob-
tained data with the data of the period between
2007 and 2020.

Materials and methods
In our research, we collected and analyzed

the data off patients younger than 19 years with
newly diagnosed T1DM. All newly diagnosed children
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with T1DM from the Southeast Serbia were referred
to the Pediatric Clinic in NiS. The diagnosis of T1DM
and DKA was made according to the International
Society for Pediatric and Adolescent Diabetes
(ISPAD) guidelines. Data regarding subject’s gender,
date of birth, date of diagnosis, duration of symp-
toms, DKA at clinical presentation (yes/no), venous
pH, glucose, and glycated hemoglobin (HbA1lc)
levels at diagnosis were collected retrospectively
from the medical records. The methodology of our
data collection was explained in detail, in an already
published paper (7). Informed consents were ob-
tained from the parents or guardians of all partici-
pants for admission to hospitals and the procedures
performed during hospitalization. The study was
approved by the Hospital Ethics Committee and data
were retrospectively collected in accordance with the
1964 Declaration of Helsinki.

Statistical analysis

Results are expressed as percentages or
means + standard deviation (SD). The differences in
the means of variables between groups were tested
using the independent T test in case of normally dis-
tributed continuous variables and for non-normally
distributed continuous variables, Mann-Whitney U

test. The chi squared test was used to compare
occurrence of DKA and DKA severity by age cate-
gories. A statistical analysis was performed in EPI
INFO v7.2.2.6 (CDC, Atlanta, USA). The trend of
new T1DM cases was estimated by the join point
regression analysis. Join point analyses were per-
formed using an available software: "Join point Reg-
ression Program", Version 4.8.0.1 (Surveillance
Research program, National cancer Institute, USA)
(8). A p-value of p < 0.05 was selected as sta-
tistically significant.

Results

There were 349 children newly diagnosed
with TIDM1 in the period from 2007 to 2020 (Table
1). During this period there were two non-significant
join point periods with an annual percentage in-
crease (2007-2012: APC 8.94%), followed by a de-
crease (2012-2015: APC -6.88%) and a statistically
significant increase (2015-2020: APC 14.20%)
(Figure 1).

During the first Covid-19 year there were a
larger number of newly diagnosed children, but
without statistical significance. Most newly diag-
nosed cases were during the fall and winter months
(Figure 2).
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Figure 1. Join-point regression analysis of hew cases in the period 2007-2020
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Figure 2. Number of T1IDM and COVID-19 patients 2020/21
Table 1. Total number of newly T1DM diagnosed patients
Year | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Covid 19 |TOTAL
Count| 18 19 15 24 23 28 22 22 21 24 27 29 36 41 349
% 5.0 53 4.2 6.7 6.4 7.8 6.1 6.1 5.9 6.7 7.5 8.1 | 10.3 11.7 | 100.0
Table 2. Demographic and clinical characteristics
Before 2020 Covid year p!
Gender
Boys 173 54.6 23 56.1
Girls 144 45.4 18 43.9 0.986
Age
Mean £ SD 9.61 + 4.21 9.20 + 4.64 0.7852
Median (IQ) 9.63 (6.72) 10.39 (8.66)
Min-Max 0,34-18,40 0.52-15.79
Age sroups
<6 71 23.6 12 29,3 0.254
6-11 112 37.2 10 24.4
> 12 118 39.2 19 46.3
Clinical status
Compensate state 187 63.4 5 15.2 < 0.01
DKA 99 34.6 30 84.8
DKA severity
Mild DKA 128 44.8 9 27.3
Moderate DKA 25 8.7 7 21.2
Severe DKA 34 11.9 12 36.4 < 0.001
Blood glucose 22.04 £ 8.93 24.28 £ 8.92 0.1352
Hbalc 12.25 + 8.02 12.06 +£ 2.12 0.2522
Duration of symptoms 19.37 + 18.87 19.32 +£ 15.01 0.7322
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The baseline demographics and clinical
charac-teristics at the time of diagnosis are pre-
sented in Table 1. The mean age at presentation,
gender distribution, and duration of self-reported
symptoms were similar between the two periods.
Blood glucose and HbA1 levels were comparable.

During the Covid-19 pandemic, the number of
children presenting with DKA in the time of T1DM
diagnosis was significantly higher compared to the
pre Covid-19 period (84.8% vs. 34.6%; p < 0.001),
representing an absolute increase of 50.5% (Table
1).

The prevalence of severe DKA at DM1 onset
was also significantly higher during the pandemic
period, compared to the control (36.4% vs. 11.9%;
p < 0.001), representing an absolute increase of
24.5% (Table 2).

Discussion

In the Republic of Serbia, there is a significant
increase in the incidence of diabetes in children and
adolescents aged 0 to 19 in the period between
2007 (8.09/100,000) and 2016 (16.31/100,000) (7,
9, 10). In our research, there is a significant in-
crease of newly diagnosed patients between 2015
and 2020 year. This increase is also evident during
the first Covid-19 year, but with no statistical differ-
ence. Such a rapid increase in the incidence cannot
be attributed to changes in the genetic structure of
the population. The main reasons for the increase in
the incidence can be attributed to the change in
exposure to environmental factors (11, 12). There
are numerous risk factors for the development of
T1DM, and viral infections certainly play one of the
major roles in its pathogenesis. Since the COVID-19
pandemic was announced by the World Health
Organization on March 11, 2020, a large number of
patients have been diagnosed with this infection in
our region. On the other hand, due to the closure of
collective spaces, there are fewer cases of other vi-
rus infections. Stress exposure is increased, children
are isolated and physical activity is reduced, which
are additional risk factors (13-15). During the Covid-
19 pandemic, most newly diagnosed cases were
during the fall and winter months (14). Figure 2
displays the parallel number of Covid-19 patients

and newly diagnosed T1DM children. Our results
suggest a potential diabetogenic effect of the
COVID-19 infection. The expression of ACE2 on
pancreatic B cells may potentially lead to B cell dam-
age by the virus and result in insulin deficiency (16,
17). The sparse literature data however cannot ex-
clude the delay between immunologic factors activa-
tion due to Covid-19 infections and the onset of
T1DM (18).

Recent papers investigating the incidence of
T1DM during the Covid-19 pandemic have given
different results. German study demonstrated an in-
creasing incidence of T1DM in this country since
2011 (5). However, this study failed to demonstrate
any pandemic related short-term changes in T1DM.
Unsworth et al. found an increase in new T1DM
cases between March, 2020 and June, 2020 com-
paring with T1IDM cases in the previous five years

(4).

Previously published studies have shown the
prevalence of DKA in about 35% of newly diagnosed
patients with T1DM in our hospital (10, 19). A delay
in diagnosis of children with new onset DM1 during
the COVID-19 pandemic could be due to possible
fears regarding the viral transmission during health-
care appointments. Additionally, the under-recogni-
tion of secondary symptoms could be due to re-
duced face-to-face interactions with medical provi-
ders. Clinicians may have been more prone to as-
sess infectious and respiratory symptoms for a pos-
sible Covid-19 diagnosis, rather than considering the
new onset of DM1. With laboratory resources being
targeted towards Covid-19 diagnosis, clinicians may
have been reluctant to pursue lab testing for blood
glucose or urinalysis.

Conclusion

Our results suggest a potential diabetogenic
effect of the Covid-19 infection. The sparse literature
data however cannot exclude the delay between
immunologic factors activation due to Covid-19 in-
fections and the onset of T1DM. Larger trials with
long term follow ups are needed. Drastic increase in
DKA at the onset of T1DM during Covid-19 year
urge the need for better prevention trough patients
and medical stuff re-education.

51



Acta Medica Medianae 2022, Vol.61(1)

The impact of covid-19 pandemic on type 1 diabetes mellitus incidence...

10.

52

References

DiMeglio LA, Albanese-O'Neill A, Munoz CE, Maahs
DM. COVID-19 and Children With Diabetes-Updates,
Unknowns, and Next Steps: First, Do No Extrapola-
tion. Diabetes Care 2020;43:2631-4.

[CrossRef] [PubMed]

Wolfsdorf JI, Glaser N, Agus M, Fritch M, Hanas R,
Rewers A, et al. ISPAD Clinical Practice Consensus
Guidelines 2018: Diabetic ketoacidosis and hypergly-
caemic hyperosmolar state. Pediatr Diabetes 2018;
19:155-77. [CrossRef] [PubMed]

Duca LM, Wang B, Rewers M, Rewers A. Diabetic
ketoacidosis at diagnosis of type 1 diabetes predicts
poor long-term glycemic control. Diabetes Care 2017;
40(9):1249-55. [CrossRef] [PubMed]

Unsworth R, Wallace S, Oliver NS, Yeung S,
Kshirsagar A, Naidu H, et al. New-onset type 1
diabetes in children during COVID-19: multicenter
regional findings in the U.K. Diabetes Care 2020;
43(11):e170-e171. [CrossRef] [PubMed]

Tittel SR, Rosenbauer J, Kamrath C, Ziegler J, Reschke
F, Hammersen J, et al. Did the COVID-19 lockdown
affect the incidence of pediatric type 1 diabetes in
Germany? Diabetes Care 2020;43(11):e172-e173.
[CrossRef] [PubMed]

Ho J, Rosolowsky E, Pacaud D, Huang C, Lemay JA,
Brockman N, et al. Diabetic ketoacidosis at type 1
diabetes diagnosis in children during the COVID-19
pandemic. Pediatr Diabetes 2021;1-6.

[CrossRef] [PubMed]

Vukovic R, Jesic MD, Vorgucin I, Stankovic S, Folic N,
Milenkovic T et al. 2018; First report on the nation-
wide incidence of type 1 diabetes and ketoacidosis at
onset in children in Serbia: a multicenter study. Eur
Jour Pediatr 2013;177:1155-62. [CrossRef] [PubMed]
Joinpoint Regression Program (computer program).
Version 4.8.0.1. Statistical methodology and applica-
tions branch, Surveillance Research Program, National
Cancer Institute; 2020.

Sipetic S, Maksimovic J, Vlajinac H, Ratkov I, Sajic S,
Zdravkovic D et al. Rising incidence of type 1 diabetes
in Belgrade children aged 0-14 years in the period
from 1982 to 2005. J Endocrinol Investig 2013;
36:307-12. [PubMed]

Stankovic S, Vukovic R, Vorgucin I, Zdravkovic V,
Folic N, Zivic S et al. First report on nationwide
prevalence of paediatric type 1 diabetes in Serbia and

11.

12.

13.

14.

15.

16.

17.

18.

19.

temporal trends of diabetes ketoacidosis at diagnosis-
a multicentre study. ] Pediatr Endocrinol Metab 2020;
34(2):225-9. [CrossRef] [PubMed]

International Diabetes Federation (Belgium). IDF Dia-
betes Atlas. 8™ edition. Brussels: International Diabe-
tes Federation; 2017.

The DIAMOND Project Group. Incidence and trends of
childhood type 1 diabetes worldwide 1990-1999.
Diabet Med 2006;23:857-66. [CrossRef] [PubMed]
EURODIAB Substudy 2 Study Group. Rapid early
growth is associated with increased risk of childhood
type 1 diabetes in various European populations.
Diabetes Care 2002;25:1755-60.

[CrossRef] [PubMed]

European Centre for Disease Prevention and Control.
Data on 14-day notification rate of new COVID-19
cases and deaths [dataset]. 2021 april 22™ "cited
2021 april 22", Available from: URL:
https://www.ecdc.europa.eu/en/publications-
data/data-national-14-day-notification-rate-covid-19 .
You WP, Henneberg M. Type 1 diabetes prevalence
increasing globally and regionally: the role of natural
selection and life expectancy at birth. BMJ Open
Diabetes Res Care 2016;4:€000161.

[CrossRef] [PubMed]

Fu J, Zhou B, Zhang L, Balaji KS, Wei C, Liu X, et al.
Expressions and significances of the angiotensin-
converting enzyme 2 gene, the receptor of SARS-CoV-
2 for COVID-19. Mol Biol Rep 2020;14:1-10.
[CrossRef] [PubMed]

Li MY, Li L, Zhang Y, Wang XS. Expression of the
SARS-CoV-2 cell receptor gene ACE2 in a wide variety
of human tissues. Infect Dis Poverty 2020;9(1):45.
[CrossRef] [PubMed]

Yang L, Han Y, Nilsson-Payant BE, Gupta V, Wang P,
Duan X, et al. A human pluripotent stem cell-based
platform to study SARS-CoV-2 tropism and model
virus infection in human cells and organoids. Cell
StemCell 2020;27:125-36.e7. [CrossRef] [PubMed]
Jesic MD, Jesic MM, Stanisavljevic D, Zdravkovic V,
Bojic V, Vranjes M et al. Ketoacidosis at presentation
of type 1 diabetes mellitus in children: a retrospective
20-year experience from a tertiary care hospital in
Serbia. Eur ] Pediatr 2013;172:1581-5.

[CrossRef] [PubMed]



https://doi.org/10.2337/dci20-0044
https://pubmed.ncbi.nlm.nih.gov/32887703/
https://doi.org/10.1111/pedi.12701
https://pubmed.ncbi.nlm.nih.gov/29900641/
https://doi.org/10.2337/dc17-0558
https://pubmed.ncbi.nlm.nih.gov/28667128/
https://doi.org/10.2337/dc20-1551
https://pubmed.ncbi.nlm.nih.gov/32816997/
https://doi.org/10.2337/dc20-1633
https://pubmed.ncbi.nlm.nih.gov/32826282/
https://doi.org/10.1111/pedi.13205
https://pubmed.ncbi.nlm.nih.gov/33745226/
https://doi.org/10.1007/s00431-018-3172-4
https://pubmed.ncbi.nlm.nih.gov/29774417/
https://pubmed.ncbi.nlm.nih.gov/23013910/
https://doi.org/10.1515/jpem-2020-0405
https://pubmed.ncbi.nlm.nih.gov/33544544/
https://doi.org/10.1111/j.1464-5491.2006.01925.x
https://pubmed.ncbi.nlm.nih.gov/16911623/
https://doi.org/10.2337/diacare.25.10.1755
https://pubmed.ncbi.nlm.nih.gov/12351473/
https://www.ecdc.europa.eu/en/publications-data/data-national-14-day-notification-rate-covid-19
https://www.ecdc.europa.eu/en/publications-data/data-national-14-day-notification-rate-covid-19
https://doi.org/10.1136/bmjdrc-2015-000161
https://pubmed.ncbi.nlm.nih.gov/26977306/
https://doi.org/10.1007/s11033-020-05478-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7224351/
https://doi.org/10.1186/s40249-020-00662-x
https://pubmed.ncbi.nlm.nih.gov/32345362/
https://doi.org/10.1016/j.stem.2020.06.015
https://pubmed.ncbi.nlm.nih.gov/32579880/
https://doi.org/10.1007/s00431-013-2083-7
https://pubmed.ncbi.nlm.nih.gov/23835857/

The impact of covid-19 pandemic on type 1 diabetes mellitus incidence... Sandra Stankovic et al.

Originalni rad UDC: 616.379-008.64-053.2:616.98:578.834
doi:10.5633/amm.2022.0107

UTICAJ PANDEMIJE VIRUSA COVID-19 NA UCESTALOST I KLINICKU
PREZENTACIJU DIJABETESA TIPA 1 KOD DECE I
ADOLESCENATA: ISKUSTVO JEDNOG CENTRA

Sandra Stankovi¢'?, Zlatibor Goci¢!, Milan Golubovié!, Milica Stojkovié¢!, Dusan Miljkovic?,
Suzana Stajic!, Andela Ognjanovic’, Marija Topalovic?, Vesna Cvetkovic?,
Ljiljana Saranac'?, Milena Manojlovi¢!, Sasa Zivi¢i?

tUniverzitetski klini¢ki centar Ni$, Klinika za pedijatriju, Ni$, Srbija
2Univerzitet u NiSu, Medicinski fakultet, Ni3, Srbija
3Univerzitetski klini¢ki centar Ni$, Klinika za plu¢ne bolesti, Ni§, Srbija

Kontakt: Sandra Stankovic¢
Bulevar dr Zorana Dindic¢a 48, 18000 Nis, Srbija
E-mail: stankovic_sandra@yahoo.com

Pandemija virusa COVID-19 drasticno je promenila funkcionisanje zdravstvenog
sistema. Cilj naseg istrazivanja je da prikaze incidenciju i klinicku prezentaciju dece i
adolescenata sa novootkrivenim tipom 1 Secerne bolesti (DM tip 1) tokom prve godine
pandemije virusa COVID-19 i da dobijene podatke uporedi sa podacima iz prethodnih godina.
Tokom ispitivanog perioda, dijagnostikovan je 41 bolesnik. Joint point analizom utvrden je
godisnji porast u periodu od 2007. do 2012. godine (APC 8,94%), pracen smanjenjem broja u
periodu od 2012. od 2015. godine (APC 6,88%) i statisticki znacajnim uvecanjem od 2015. do
2020. godine (APC 14,20%). Broj novoobolele dece tokom prve godine COVID-19 pandemije
bio je vedi, ali bez statisticke znacajnosti. Procenat dece sa dijabetesnom ketoacidozom (DKA)
u vreme postavljanja dijagnoze DM tip 1, u ispitivanom periodu, bio je znacajno veci nego u
prethodnim godinama (84,8% prema 34,6%; p < 0,001). Nasi rezultati ukazuju na
potencijalno dijabetogeni efekat COVID-19 virusa. Potrebne su opseznije i dugotrajnije studije
da bi se utvrdile prave dimenzije ovog uticaja. Drastican porast DKA u vreme postavljanja
dijagnoze DM tip 1, tokom pandemije COVID-19 virusa zahteva poboljSanje preventivnih
mera.
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