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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.
Keywords: children, type 1 diabetes mellitus, coronavirus disease COVID-19, respiratory pathology.

Поєднаний перебіг гострої респіраторної коронавірусної хвороби в дитини  
з цукровим діабетом 1-го типу: клінічний випадок
Р.В. Ткачук, О.К. Колоскова, М.Н. Гарас, Т.М. Білоус, Л.І. Романчук 
Буковинський державний медичний університет, м. Чернівці, Україна
Клінічний перебіг коронавірусної хвороби (COVID-19) у дітей у поєднанні з цукровим діабетом характеризується виразнішою інтенсив-
ністю клінічних проявів і частішими ускладненнями порівняно з хворими без такого преморбідного стану. Перебіг гострої респіраторної 
вірусної інфекції, викликаної SARS-CoV-2, за невідомих причин, може бути ймовірним тригером дебюту цукрового діабету. За останнє 
десятиліття захворюваність на цукровий діабет 1-го типу зросла, а дебют захворювання в рази помолодшав. Тому аналіз клінічно-па-
раклінічних особливостей перебігу коронавірусної хвороби COVID-19 у хворих із дебютом цукрового діабету 1-го типу дасть змогу 
накопичувати дані та вивчати потенційні шляхи, за допомогою яких вірус SARS-CoV-2 порушує метаболізм глюкози, що є важливим для 
розуміння правильної діагностики, моніторингу та подальшої терапії.
У статті наведено власне клінічне спостереження перебігу коронавірусної інфекції COVID-19 (лабораторно підтверджений  
випадок — виявлена РНК вірусу SARS-CoV-2 методом ПЛР у назо/орофарингеальному мазку) у поєднанні з дебютом цукрового діабе-
ту 1-го типу в дівчинки переддошкільного віку. Хвороба розпочалася раптово, напередодні дитина поскаржилася на погіршення само-
почуття, що прогресивно наростало, з приводу чого була госпіталізована в тяжкому стані з ознаками запального ураження дихальних 
шляхів. Лабораторні зміни свідчили про виразну гіперглікемію, гіперстенурію, глюкозурію, кетонурію, гіпертрансфераземію, зростання 
рівня гліколізованого гемоглобіну та зниження С-пептиду в сироватці крові. Лікування включало протекцію гідробалансу оральним та 
інфузійним шляхом, коригування рівня гіперглікемії інсуліном короткої дії, а також симптоматичну терапію. Стан дівчинки прогресивно 
поліпшувався, на 8-му добу була виписана зі стаціонару для продовження лікування амбулаторно.
Висновки. Наведений клінічний випадок наочно відображає перебіг COVID-19 у вигляді інфекції верхніх і нижніх дихальних шляхів у 
дівчинки переддошкільного віку на тлі дебюту цукрового діабету 1-го типу. Тяжкість стану дитини насамперед зумовлена проявами 
кетоацидозу та дегідратації на тлі невиразних респіраторних симптомів. З’ясування обтяжувальної ролі цукрового діабету 1-го типу в 
педіатричній практиці щодо тяжкості перебігу COVID-19 наразі обмежене незначною кількістю спостережень і потребує подальшого 
накопичення даних.
Дослідження виконано відповідно до принципів Гельсінської декларації. На проведення досліджень отримано інформовану згоду бать-
ків дитини.
Автори заявляють про відсутність конфлікту інтересів.
Ключові слова: діти, цукровий діабет 1-го типу, коронавірусна хвороба, COVID-19, респіраторна патологія.

Introduction

Patients 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 

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 mellitus in 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. This glycoprotein, which is found 
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 

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°С) 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°С, 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 

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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