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The clinical course of coronavirus disease (COVID-19) in children in combination with diabetes mellitus is characterized by a more pronounced
intensity of clinical manifestations and more frequent complications compared to patients without this premorbid condition. For unknown rea-
sons, the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) may trigger new-onset diabetes. Over the last decade, the inci-
dence of type 1 diabetes mellitus has increased and the peak age for being diagnosed with type 1 diabetes mellitus is getting younger.

This article presents a clinical case of an adolescent female patient with new-onset type 1 diabetes mellitus diagnosed during hospitaliza-
tion for symptomatic COVID-19 (SARS-CoV-2 was confirmed by polymerase chain reaction of naso/oropharyngeal swabs). The patient felt ill
suddenly, her condition was rapidly worsening. She was hospitalized with severe acute respiratory tract infection. The blood work of the patient
revealed hyperglycemia, hyperstenuria, glycosuria, ketonuria, hypertransferasemia, elevated levels of glycated hemoglobin and decreased
levels of C-peptide. The patient has been receiving fluid replacement treatment intravenously, short-acting insulin to correct hyperglycemia
followed by symptomatic treatment therapy. The patient responded well to the treatment plan and was discharged from the hospital after 8 days
continuing treatment from home.

Conclusions. The presented article describes a clinical case of COVID-19 in adolescent female patient with new-onset type 1 diabetes mel-
litus. The patient’s severe condition was caused mainly by dehydration and COVID-19 precipitated ketoacidosis despite having light respiratory
symptoms. At the moment, it is not enough data to conclude whether type 1 diabetes mellitus in pediatric population can cause serious com-
plications from COVID-19. More studies are required to reach a definitive conclusion.

The study was conducted in accordance with the Declaration of Helsinki. Informed consent was obtained from the patient’s parents before the study.
No conflict of interests was declared by the authors.
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MoenHaHuin nepebir rocTpor pecnipaTopHOl KOPOHaBIPYCHOT XBOPOOU B AUTUHMU
3 UyKkposmmMm .q|a6eT0M 1-ro TNNY: KNIHIYHUN BUNaaokK

P.B. Tkauyk, O.K. KonockoBa, M.H. Mapac, T.M. Binoyc, J1.I. PomaH4yyk

BYKOBVHCBKUI AEPXaBHUI MEeOVYHWI YHIBEPCUTET, M. HepHisLi, YkpaiHa

KniHiyHm nepebir kopoHasipycHOi xBopo6u (COVID-19) y aiten y NOeAHaHHI 3 LyKPOBMM AiabETOM XapaKkTepn3yeTbCA BUPA3HILLIOIO IHTEHCKB-
HICTIO KNiHI4YHMX MPOSIBIB | YaCTiLWMMM YCKNaAHEHHAMYM MOPIBHAHO 3 XBOPUMI 6€3 Takoro npemMopbiaHoro cTaHy. lNepebir rocTpoi pecnipaTtopHoi
BIpYCHOI iHdekLii, BrknvkaHoi SARS-CoV-2, 3a HEBIAOMUX MPUYVIH, MOXE OyTI NMMOBIPHUM TPUFEPOM AeOI0TY LiyKPOBOro AiabeTy. 3a OCTaHHE
OECATUNITTA 3aXBOPIOBAHICTb Ha LiyKpOBWI AiabeT 1-ro Tvny 3pocna, a Aebi0T 3axBOPIOBaHHS B pasu nomonoaLlas. ToMmy aHania KniHivHo-na-
pakniHi4HKX ocobnmneocTen nepebiry KopoHasipycHoi xBopobu COVID-19 y xBopuix i3 AeOI0TOM LyKPOBOro AiabeTy 1-ro TMny AacTb 3MOory
HakonuM4yBaTV AaHi Ta BUBYaTI NOTEHLLIMHI LWSXM, 3a A0NOMOrolo akmx Bipyc SARS-CoV-2 nopyLiye MeTaboniam rmiokosu, LLO € BaXVBUM ANs
PO3YMIHHSA MPaBWIbHOI AiarHOCTVIKM, MOHITOPVIHIY Ta NOAaNbLON Teparnii.

Y cTarTi HaBedeHo BacHe KIiHIYHe cnocTepeXeHHs nepebiry KopoHasipycHoi iHdekuii COVID-19 (nabopaTopHO MiATBEPAXEHNN
BMNanok — suaBnerHa PHK Bipycy SARS-CoV-2 metoaom MNJ1P y Hazo/opodapnHreansHoMy Masky) y noeaHaHHi 3 4e6i0TOM LyKpOBOro aiabe-
Ty 1-ro TNy B AiBYMHKM NepenaoLLKiNbHOro Biky. XBOpo6a po3noyanacs panTtoso, HanepefodHi AMTHA MOCKapXmunacs Ha NoripLUeHHs camo-
noYyTTS, WO NPOrPEeCKBHO HAPOCTANO, 3 MPUBOAY YOro Byna rocnitanizoBaHa B TSKKOMY CTaHi 3 O3HaKaMu 3ananbHOr0 YPAXKEHH:A ANXaTbHUX
Lnaxis. JlabopaTopHi 3MiHM CBIAYMAM NPO BMPAa3HY rinepriikemilo, rinepcTeHypito, MIoKo3ypilo, KETOHYPI, rinepTpaHcdepasdemito, 3pOCTaHHsA
PIBHS MIKONIB0BAHOIO reMOrmo0iHy Ta 3HWXeHHs C-nenTiay B CMpoBaTUi KPOBI. JlikyBaHHS BKIOHANO NPOTEKLIO MapobanaHcy opanbHUM Ta
HDYINHNM LWASXOM, KOPUryBaHHS PIBHS rinepriikemii iIHcyniHOM KOpOTKOI Aiji, a TakoxX cumMaToMatuyHy Tepanito. CTaH AiB4MHKM NPOrpecBHO
noninuwysascs, Ha 8-my 000y 6yna BunucaHa 3i ctauioHapy 415 NPOAOBXEHHS NiKkyBaHHA amMOynaTopHO.

BucHOBKU. HaBeaeHul kKniHivHWiA BUNaaok Hao4Ho Bigoopaxae nepebir COVID-19 y Bumnsai iHhekLii BEPXHIX i HVXKHIX AMXanbHUX WASXIB Y
[IBYVHKM NEepeaaoLWKINbHOro BiKy Ha i AeOI0TY LyKPOBOro aiabety 1-ro Tvny. TaxkiCTe CTaHy AUTUHU HacamMnepen, 3yMOBfeHa npoaBamu
KeToaumao3y Ta Aerigpartallii Ha Ti HeBMPAasHUX PeCripaTopHKIX CUMNTOMIB. 3'AcyBaHHA 0B6TAXYBabHOI POAI LiyKPOBOro AiabeTy 1-ro Tvny B
neaiarpyyHiv NpakTuL Woao TskkocTi nepebiry COVID-19 Hapadi 0OMexXeHe He3HAYHOIO KINbKICTIO CNOCTEPEXEHb | NOTPebye NoAabLIOro
HaKOMNYEHHA OaHNX.

JlocniaxXeHHs BMKOHaAHO BiANOBIAHO A0 NPUHLIMNIB [eNbCIHCLKOI Aeknapadji. Ha npoBeaeHHs A0CNIAXEHb OTPUMAaHO IHGOPMOBaHy 3roay 6arsb-
KIB ANTUHN.

ABTOPV 3a8BNSI0Tb MPO BIACYTHICTb KOHPNIKTY IHTEPECIB.

Kniouogi cnoea: ajtu, Liykposuii aiabeT 1-ro T1ny, kKopoHasipycHa xsopoba, COVID-19, pecnipatopHa natonoris.

Introduction

atients  with  coronavirus  disease
(COVID-19) experience a variety of
clinical presentations ranging from no
symptoms or mild illness to critical illness with
multi-organ failure even death [3]. Survival
decreases, and more complications tend to develop
in advanced age populations and patients with
underlying comorbidities. This has raised concerns
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about those suffering chronic conditions like type 1
diabetes mellitus [2,5].

Overburdened healthcare systems during the
COVID-19 pandemic led to suboptimal chronic
disease management, including that of pediatric
type 1 diabetes mellitus. The pandemic also
caused delayed detection of new-onset diabetes
in children; this increased the risk and severity
of diabetic ketoacidosis [1,9]. The prevalence of
type 1 diabetes mellitusin patients with COVID-19
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ranged from 0.15% to 28.98%. The most common
presentation of COVID-19 in patients with type 1
diabetes mellitus included fever, dry cough, nausea
and vomiting, elevated blood glucose and diabetic
ketoacidosis [7].

During the COVID-19 pandemic, the number
of cases of type 1 diabetes mellitus in youth spiked,
with evidence suggesting an association between
both conditions. During the COVID pandemic,
a surge in pediatric type 1 diabetes mellitus
cases appears to be occurring, potentially due to
the presence of autoantibody-induced immune
dysregulation triggered by COVID-19 [8].

Also SARS-CoV-2 (which causes COVID-19
enters human cells via the envelope spike
glycoprotein), which is also responsible for host-to-
host transmission. Thisglycoprotein, whichisfound
on the surface of the virus, binds to the ectoenzyme
angiotensin-converting enzyme 2 (located on
human cells) to gain entry into the cell. As the
human endocrine pancreas expresses angiotensin-
converting enzyme 2, the coronavirus might enter
islets and cause acute B-cell dysfunction, leading to
acute hyperglycaemia [10].

Patients with type 1 diabetes mellitus /
prediabetes who receive corticosteroids for
COVID-19 infection experience acute rise in blood
glucose levels, which are difficult to control and
need high doses of insulin. In addition, the psycho-
socio-economic effects of the pandemic have
resulted in altered glucose metabolism manifesting
as worsening of glycemic control in people with
pre-existing diabetes and in new onset diabetes.
Hyperglycemia following pancreatitis associated
with COVID-19 infection (presumably due to
direct effect of SARS-CoV-19 virus on pancreatic
beta cells) has been described. Hyperglycemia
has emerged as one of the risk factors for adverse
outcomes and mortality of SARS-CoV-2 virus
infection (COVID-19). Further, bidirectional
relationship of hyperglycemia and COVID-19
has been well recognised. It must be realised that
any magnitude of hyperglycemia is associated
with poor prognosis in COVID-19. However,
the timing and extent of hyperglycemia varies
according to several factors: pre-existing diabetes
or pre-diabetes, age, presence of obesity, other co-
morbidities and stress, severity of infection, type
of treatment given, and beta cells capacity during
times of COVID-19 infection. These effects are
because of the cytokine storm, steroids used in
treatment and possibly the direct beta cell injury
by virus. Importantly, association of altered glucose
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metabolism and severe COVID-19, as shown in
many studies, indicate that SARS-CoV-2 infection
involves interplay with glucose metabolism [6].

Exploration of heterogenous pathways by which
SARS-CoV-2 dysregulates glucose metabolism
is important for understanding proper diagnosis,
monitoring and therapy. Considering the above, we
consider it expedient to describe a clinical case of
a combined course of the COVID-19 coronavirus
disease with the onset of type 1 diabetes in a child
of preschool age in order to draw the attention of
doctors to clinically significant pathology.

Clinical case

The 4 years old female patient presented to the
department of infectious diseases of anesthesio-
logy and intensive care of the Regional Municipal
Non-Profit Facility «Chernivtsi Regional Chil-
dren’s Clinical Hospital» in weak condition. She
has had a dry cough, followed by a history of fewer
(37.8°C) and an increase in urinary frequency for
3 days. The patient’s medical history records that
the young patient is the first child that was delivered
vaginally at full term. No complications occurred
during neonatal period or within first year of life. No
allergies detected. However, there is a maternal his-
tory of diabetes that runs in the family (mother’s sis-
ter has type 2 diabetes). Girl was vaccinated in ac-
cordance with the National Vaccination Calendar of
Ukraine. The patient was admitted to the diagnostic
department of the Regional Municipal Non-Profit
Facility «Chernivtsi Regional Children’s Clinical
Hospital». Before an admission to the hospital she
was tested with a rapid test for Ag SARS-CoV-2
which came out inconclusive and rapid glucose test
result was 31.0 mmol /L.

Upon admission, the patient’s health condition
evaluation confirmed the severe neurological
symptoms — sopor caused by ketoacidosis,
dehydration, as well as respiratory infection. The
patient was lethargic, hypodynamic, accessible to
verbal contact, but with delayed responses.

Body temperature was of 37.2°C, pupils D=S,
symmetrical, responsive to light. The patient did
not show any meningeal symptoms. The skin was
pale, clean, mucous membranes were dry, phar-
ynx was hyperemic, and tongue was covered
in white coating. Tissue turgor was poor. Extrem-
ities were cold to touch. Physical examination
further demonstrated increased pulse rate, tachy-
cardia but the heart rhythm was regular, heart
rate — 128 bpm, blood pressure — 100/60 mm
Hg. Breath was coarse, lung sounds were clear
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throughout most of the lung field, respiration rate is
26/min and oxygen saturation of 93%. Abdomen
was soft upon palpation. A size of the liver and
spleen was normal. Urinary was frequency, urine
volume was increased, no bowel movements. Phys-
ical examination and lab tests suggested new-onset
type 1 diabetes and ketoacidosis, acute bronchitis
and possible COVID-19 infection.

Further diagnostic strategy and therapy man-
agement was determined according to the nation-
al and international treatment protocols at the
time. Urine test result showed increase of gravity —
1029 units, glycosuria — 8.3 mg/ml, ketone acids
were positive, biochemistry blood test showed
hyperglycemia — 17.9 mmol/l, increase of ala-
nine aminotransferase (ALT) — 1.8 mmol/h/ml and
aspartate aminotransferase (AST) — 1.6 mmol/h/ml
enzymes, hyperkalemia — 6.5 mmol/l. Blood test
results revealed decreased levels of C-peptide
(0.289 ng/mL, reference range 0.9—-7.1 ng/mL) and
elevated levels of glycated hemoglobin (14.44%,
reference range <6.5%). Naso/oropharyngeal swab
polymerase chain reaction (PCR) was confirmed
positive for SARS-CoV-2. Chest X-Ray images
showed bronchitis. The patient was also diagnosed
with acute nasopharyngitis. Echocardiographic
examination and abdominal ultrasound detected
no abnormalities.

The treatment plan of the patient included
external oxygen supply via nasal cannulas, fluid re-
placement treatment intravenously 100 ml/kg per
day, short-acting insulin 0.1 units/kg/hr to correct
hyperglycemia followed by short-acting insulin in-
fusion therapy 0.05 units/kg/hr for 2 days.

The patient responded well to the treatment
plan, her dehydration and hyperglycemia improved
gradually the following day (up to 10.2 mmol/L).

Since the patient’s RT-PCR was confirmed pos-
itive for SARS-CoV-2 and her positive response to
the treatment, she was transferred to the children’s
ward of infectious diseases department on the
5th day of her admission to the hospital.

On the 8th day of patient’s admission the hos-
pital she was retested with PCR for COVID-19
and result was negative. Given negative test result
and that the patient’s condition has been improv-
ing progressively and having her glycaemia under
control, she was discharged from the hospital to
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continue further treatment recommended by en-
docrinologist at home.

Discussion

Patients with COVID-19 experience a variety
of clinical presentations ranging from no symptoms
or mild illness to critical illness with multi-organ
failure even death. Among hospitalized children
aged <2 years, chronic lung disease, neurologic
disorders, cardiovascular disease, prematurity,
and airway abnormality were associated with
severe COVID-19. Among hospitalized children
aged 2 to 17 years, feeding tube dependence,
diabetes mellitus and obesity were associated with
severe COVID-19 [11]. During the COVID-19
pandemic was found a significant increase in
diabetic ketoacidosis and severe ketoacidosis at
diabetes diagnosis in children and adolescents.
Underlying causes may be multifactorial and reflect
reduced medical services, fear of approaching the
health care system, and more complex psychosocial
factors [4]. Nowadays it is not enough data to con-
clude whether type 1 diabetes mellitus in pediatric
population can cause serious complications from
COVID-19. More studies are required to reach a
definitive conclusion. Further sufficient epidemio-
logic data collection required.

Conclusions

This article describes a clinical case of
COVID-19 in a preschool patient with a new onset
type 1 diabetes mellitus.

Despite subtle respiratory symptoms, the pa-
tient presented with severe dehydration and keto-
acidosis. This case highlights the need for clinical
awareness of acute respiratory presentations of
confirmed COVID-19 as they may result in keto-
acidosis. It is advised to test glucose levels during
acute stage of infection.

However, we do believe that in this particular case,
COVID-19 triggered new onset type 1 diabetes melli-
tus in this young patient who had not had any symp-
toms of type 1 diabetes mellitus before COVID-19.

The authors declare that this article is original,
has not been published before and is not currently
being considered for publication elsewhere.

No conflict of interests was declared by the au-
thors.
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