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Abstract 

Background: Since the beginning of COVID-19 pandemic, several studies have reported increased 

type 1 diabetes (T1D) and severe diabetic ketoacidosis (DKA) in children. Recent studies have linked 

viruses to T1D due to their autoimmune nature. SARS-CoV-2 infection may cause hyperglycemia and 

DKA. In this study we aimed to evaluate the incidence of DKA in pediatric patients with T1D during 

the initial COVID-19 pandemic and the years preceding it. 

Methods: The present study is a retrospective observational investigation conducted at Minia 

University Hospital's Pediatric Intensive Care Unit (PICU). Children diagnosed with T1D who 

recently had SARS-CoV-2, as validated by laboratory testing with the RT-PCR method, were 

included in the study. The cases referred to during the period from March 2020 to February 2022, 

which coincided with the pandemic, were compared with those newly diagnosed with diabetes and 

presented with DKA from March 2018 to February 2020, the pre-pandemic phase. Comparisons were 

made on the incidence, frequency, and diagnostic criteria.  

Results: During the pandemic period, we admitted 212 cases of new‐onset T1D. Of these, 159 (75%) 

patients had DKA, and 53 (25%) had hyperglycemia. Comparing the pre-pandemic with the pandemic 

period, we noted that the number of children identified with T1D had risen from 4.99/100,000children 

per year in pre-pandemic periods to 8.46 /100 000 PY in the pandemic period with an incidence rate 

ratio (IRR) of 6.25 (95% CI 2.90 to 7.83); p<0.0001. 

Conclusion: COVID-19 pandemic has caused a rise in the number of children with newly diagnosed 

diabetes, and more people with newly diagnosed diabetes are now presenting with severe DKA. 
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1- INTRODUCTION 

SARS-CoV-2 caused an illness 

known as "COVID-19," and on March 11, 

2020, the World Health Organization 

formally proclaimed the outbreak of 

COVID-19 pandemic and a public health 

emergency of worldwide significance (1). 

Large, positive-strand ribonucleic viruses 

are called coronaviruses. Human 

coronaviruses (HCoVs) are viruses 

belonging to just two genera that can 

infect humans: the “a” and “b” types (2). 

Human HCoVs are considered mild 

phenotypes due to their minimal 

pathogenic effect. However, the early 21st 

century saw the emergence of two 

epidemics with significant rates of illness 

and mortality: Middle East respiratory 

syndrome (MERS) and severe acute 

respiratory syndrome (SARS) (3). In 

general, COVID-19 is more common in 

people over 15, with fewer verified 

occurrences in younger patients with 

milder symptoms (4). 

However, with severe cases or other 

comorbidities or risk factors like 

cardiovascular diseases or diabetes, 

especially type 1 diabetic mellitus 

(T1DM), advanced consequences such as 

renal or circulatory failure have been 

recorded (5). A shortage in insulin 

manufacturing characterizes type 1 

diabetes (T1DM), a metabolic disorder 

with varying effects on the body's 

metabolism. It is one of the most common 

long-term illnesses in children and has 

become more common in the last few 

years (6). 

DKA frequency varies by region, with 

15% occurrence in Europe and 70% in 

North America (7). DKA is the main 

acute, potentially fatal consequence 

associated with the development of T1DM 

(8). Data from the first few months of 

2020 point to a reciprocal association 

between COVID-19 and diabetes (9). 

Diabetes is linked to COVID-19 severity 

and mortality and is consistently proposed 

as a risk factor for the virus (10). Multiple 

forms of diabetes might be observed in 

patients with COVID-19, including new-

onset diabetes and metabolic 

complications such as diabetic 

ketoacidosis and hyperosmolarity (11). 

However, there is a dearth of information 

regarding type 1 diabetes with new start 

during the COVID-19 pandemic, 

especially in children (12). 

However, a report of multicenter regional 

data from North West London on children 

with DKA and new-onset T1DM estimates 

that the COVID-19 pandemic caused an 

80% increase in new-onset T1DM cases. 

The report also suggests that COVID-19 

exposure may have contributed to the 

observed increase in cases by hastening or 

precipitating the onset of new-onset 

T1DM (12). 

According to a prior study, children made 

up about 5% of verified COVID-19 cases 

and had milder disease symptoms. They 

also had a far lower death rate than adults 

and a better outlook for youngsters. 

However, whether their diabetes is new-

onset or undiagnosed, children with 

recently diagnosed diabetes typically 

exhibit higher levels of inflammatory 

markers and signs of multiorgan injury 

that can result in a severe or catastrophic 

COVID-19 disease (13). Additionally, 

they exhibit severe hyperglycemic 

consequences that call for large insulin 

doses, such as DKA and hyperosmolar 

hyperglycemic syndrome (14). The death 

rate for COVID-19 patients with newly 

diagnosed diabetes is greater than that of 

people with known diabetes (13). 

The objective of this study was to assess 

the occurrence, frequency, and diagnostic 

criteria of newly diagnosed diabetes cases 

in children presented with diabetic 

ketoacidosis (DKA) during the initial 

phase of the COVID-19 pandemic and to 

compare these findings with the period 

prior to the pandemic. 
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2- MATERIALS AND METHODS 

2-1. Design and population 

This study included a retrospective 

analysis of the medical records of 498 

patients who were admitted to the hospital 

between March 2018 and February 2020 

(the pre-pandemic period) and 906 

patients diagnosed with T1D who were 

admitted to the PICU and endocrine unit at 

Minia University Hospital between March 

2020 and February 2022 (during the 

pandemic period). 

This retrospective cohort analysis included 

two datasets of children who were 

diagnosed with the new onset of Type 1 

diabetes (T1D) between March 2020 and 

February 2022 (during the pandemic) and 

between March 2018 and February 2020 

(during the period before the pandemic). 

All children who were newly diagnosed 

with T1D and severe DKA and who were 

hospitalized in the PICU endocrine unit at 

Minia University Hospital in Egypt are 

included in the first dataset. All children 

admitted to the same hospital were 

included in the second database. Serum 

samples from some of the cohort's 

children were used for SARS-CoV-2 

antibody testing throughout the pandemic. 

2-2. Setting 

The study was carried out in Minia City, 

Egypt, which has a population of 8 million 

at the date of December 31, 2021. The 

only facility in Minia City that offers a 

pediatric intensive care unit and advanced 

tertiary-level care is Minia University 

Hospital. Hence, the prevalence of severe 

DKA in this specific group can be 

ascertained by analyzing the number of 

patients treated at the university hospital in 

Minia. The PICU admission requirements 

remained unchanged throughout the 

pandemic. The pediatric critical care unit 

exclusively catered to children and did not 

provide medical care for adults. 

 

2-3. Participants 

This study examined the medical records 

of all newly diagnosed children under the 

age of 18 with Type 1 Diabetes (T1D) 

who received treatment in the Pediatric 

Intensive Care Unit (PICU) and Endocrine 

Unit at Minia University Hospital during 

the pandemic period (March 2020 to 

February 2022) and the equivalent time 

frame before the pandemic (March 2018 to 

February 2020). The pre-pandemic period, 

spanning from March 2018 to February 

2020, had a total of 212 recordings. 

Compared to that, the pandemic period, 

from March 2020 to February 2022, had 

105 records. 

2-3-1. Inclusion and exclusion criteria 

This study included only children who 

were diagnosed with T1D during the 

period from March 2020 to February 2022 

(referred to as the pandemic period), as 

well as the similar period from March 

2018 to February 2020 (referred to as the 

pre-pandemic period). All participants in 

the study were under the age of 18. They 

included children admitted to the Pediatric 

Intensive Care Unit (PICU) or endocrine 

unit with high blood glucose levels 

(hyperglycemia), diabetic acidosis, or 

ketosis, and who have been diagnosed 

with Type 1 Diabetes (T1D) either 

recently or currently, as well as children 

experiencing difficulty breathing and 

reduced oxygen levels. T1D was identified 

by the presence of autoantibodies, random 

blood glucose levels exceeding 200 

mg/dL, fasting glucose levels above 126 

mg/dL, and postprandial glucose levels 

exceeding 200 mg/dL after 2 hours (1). 

DKA was characterized by blood sugar 

levels exceeding 11 mmol/L (200 mg/dL), 

venous pH of 7.3 or higher, bicarbonate 

levels less than 15 mmol/L, presence of 

ketones in the blood (ketonemia), and 

presence of ketones in the urine 

(ketonuria) (10). We reviewed the number 

of individuals diagnosed with T1D, DKA, 

and COVID-19, as well as those requiring 



SARS-CoV-2 Infection is a risk of diabetic ketoacidosis. 

Int J Pediatr, Vol.12, N.01, Serial No.121, Jan. 2024                                                                                     18452 

hospitalization in the PICU. In the study, 

we reviewed the medical records of all 

patients regarding their recurrent 

admissions for T1D-related diabetic 

ketoacidosis (DKA), their adherence to 

insulin treatment, and the presence of 

respiratory symptoms such as coughing, 

difficulty breathing, and cyanosis. 

Additionally, they were reviewed for 

symptoms associated with infection, 

including fever, loss of appetite, 

headaches, and other related symptoms. A 

pulse oximetry measurement to assess O2 

saturation and a chest computed 

tomography (C.T.) scans were done for 

every patient. SARS-CoV-2 was identified 

in children with Type 1 Diabetes using 

PCR. The study excluded children with 

T1D admitted to the (PICU) for unrelated 

conditions. The research was carried out 

under the auspices of Minia University's 

administration and with the approval of 

the faculty of medicine at Minia 

University.  

2-4. Data Collection 

This study examined patient records on 

analysis features and demographic data. 

Within this group, we evaluated arterial 

blood gasses, serum osmolality, and serum 

glucose levels. The investigation 

specifically assessed pH and glucose 

levels. We assessed the duration of 

symptoms before diagnosis and the 

HbA1C level at the time of diagnosis as 

potential indicators of diagnostic delay. 

Utilizing a fully automated chemical auto-

analyzer, Dimension-ES, USA, 7 ml of 

venous blood samples were taken in order 

to perform tests on random blood glucose 

(RBG), HbA1C, white blood cell count 

with differential, and arterial blood gasses 

(ABG). A coronavirus PCR was also 

conducted. 

2-4-1. Real Time (RT) PCR for Covid 

19 

1-Sample Preparation Procedure: Every 

time an extraction is carried out, at least 1 

negative extraction control (NEC) (i.e., an 

extraction without the addition of a 

sample) should be prepared. This NEC 

will act as the whole testing system's 

negative control (Table 1). 

 

Table-1: Sample Preparation Procedure 

Steps Nasopharyngeal swabs 

Collection 
Dacron or polyester flocked swabs in a viral 

transit medium 

Temperature during transit 4°C 

Short-term holding (pre-extraction) 4°C for ≤ 5 days 

Long-term storage (pre-extraction) For extended durations, -70°C 

Extraction System 
CE IVD extraction apparatus designed for RNA 

isolation 

Extraction sample volume 700 μL 

Extraction elution volume 85 μL 

 

2-RNA extraction: For being utilized in 

the extraction of RNA from clinical 

samples, such as nasopharyngeal & 

oropharyngeal swabs, and/or sputum, the 

Real-Time PCR CE IVD was created to be 

utilized with an extraction system 

recognized as a CE IVD device. 

The GXT DNA/RNA Extraction kit (CE 

IVD) was used to extract the genome 

utilizing the automated extraction 

equipment GenoXtract® from HAIN 
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Lifescience GmbH (Brucker). The 1000 μl 

template preparation buffer was used to 

pause the internal extraction control. The 

extraction included its incorporation. 

Primer design recommends that 20 μl be 

added to each sample. Samples were 

mixed with a buffer; then the internal 

extraction control was added to the 

sample. 

 

Table-2: PCR amplification 

Steps Time Temperature Cycles Detection format 

Reverse transcription 10 min 55°C 1 COVID-19 = FAM (465-

510) 

Internal Extraction Control 

(IEC) = VIC / HEX / 

Yellow 555 (533-580) 

Taq activation, or first 

denaturation 
2 min 95°C 1 

Denaturation 10 sec. 95°C 
45 

Annealing and Extension 60 sec 60°C * 

* Achieving acquisition was done after this phase. 

 

COVID 19 RNA: All the data were 

analyzed and the criteria were fulfilled, the 

samples were assessed by Applied 

Biosystems 3730XL Sequencers: 

Macrogen, Korea. 

2-5. Data analysis 

Non-numerical data were described as 

percentages, whereas numerical variables 

were expressed as means and standard 

deviations. Using two-tailed t-tests, the 

variations between the control and patient 

groups were calculated. P-values below 

0.05 were regarded as significant. Pearson 

correlation coefficient determined the 

magnitude of correlations. Using the 

statistical software Prism 3.0, all data were 

evaluated (Graph Pad Software, USA: San 

Diego, CA). Microsoft Office Excel 2016 

was utilized to calculate the numbers. 

3- RESULTS 

This study used a retrospective 

analysis of medical records of children 

diagnosed with T1D between March 2020 

and February 2022 (The pandemic period) 

and between March 2018 and February 

2020 (the pre-pandemic period). During 

the Pandemic, a total of 212 children who 

were recently diagnosed with T1D were 

admitted to PICU, whereas only 105 

children were admitted during the 

equivalent period before the Pandemic. 

The incidence increased from 

4.99/100,000 person-years (PY) during 

pre-pandemic periods to 8.46/100,000 PY 

during the pandemic study period, with an 

IRR of 6.25 (95% CI: 2.9 to 7.8), p 0.0001 

(Table 3). 

Since the severity of acidosis and 

hyperosmolarity was consistent across all 

periods, the increase could not be 

attributed to an existing trend or a lowered 

admission standard (Table 3). Children 

newly diagnosed with T1D during the 

pandemic period (N=212) were admitted 

to PICU or endocrine unit; 133 (63.33%) 

had DKA (Group I). Out of the patients, 

77 (36.67%) showed hyperglycemia 

without DKA (Group II). There were no 

significant differences in age and gender 

across the groups (p=0.1 and 0.2, 

respectively). The information is presented 

in Table 4. The arterial blood gas (ABG) 

profiles of bicarbonate (HCO3), carbon 

dioxide (CO2), and partial pressure of 

oxygen (PO2) showed significant 

differences across the groups (P=0.001*, 

0.01*, and 0.001*, respectively). 

Significant differences were seen between 

groups regarding oxygen saturation and 

chest computed tomography (p<0.001* 

and p<0.02*, respectively). A statistically 
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significant difference was seen between 

the study groups (p=0.010* and 0.035*, 

respectively) regarding severe 

hyperglycemia and lymphocyte count. 

There was no significant difference in PH 

value between the groups (p=0.4). The 

HBA1c% did not differ significantly 

across the groups (p=0.4; Table 5). 

There were 159 cases of COVID-19 

patients who had DKA, accounting for 

75% of the total. A total of 41 male 

patients (19.34%) and 26 female patients 

(12.26%) were diagnosed with newly-

onset diabetes. Upon admission, 19 

patients (8.96%) diagnosed with COVID-

19 demonstrated DKA, while 13 patients 

(6.13%) came with hyperglycemia alone, 

without DKA. These diagnoses were 

determined based on nasopharyngeal 

polymerase chain reaction (PCR) testing 

results. Out of the total number of patients, 

34 (16.03%) were diagnosed with DKA, 

and 3 (1.42%) were diagnosed with 

hyperglycemia without DKA. These 

patients tested positive for COVID-19 

based on the presence of serum COVID 

antibodies (IgG and/or IgM) and were 

classified as post-COVID patients. 

 

Table-3: Characters and laboratory data of the children admitted with new onset T1D during 

the pandemic and the pre pandemic study periods  

Variable Pre pandemic periods Pandemic period P value 

Number of patients per study period, n (%) N=105 (75%) N=212 (25%) - 

Incidence, per 100 000 person-years (PY) 

(95% CI) 
4.99 (95% CI 2.90) 8.46 (95% CI 7.83) 0.0001* 

Age, median (IQR), years 8.5 (6.4–11.5) 11.0 (8.1–11.3) 0.42 

Female sex, n (%) 47 (44.76) 90 (42.45) 
0.6977 

Male sex n (%) 58 (55.24) 122(57.54) 

Altered level of consciousness, n (%) 58(55.24) 156 (73.58) 0.73 

Severe DKA (blood pH <7.10), n (%) 53 (50.48) 148 (69.81) 1.00 

Laboratory values:    

pH, median (IQR) 7.05 (6.87–7.20) 7.02 (6.71–7.23) 0.47 

Glucose, median (IQR), mmol/L 32.5 (26.0–36.3) 24.0 (21.2–33.9) 0.05 

HbA1C, median (IQR), mmol/mol 113 (98–135) 116 (108–135) 0.52 

HbA1C, median (IQR), % 12.4 (11.0–14.0) 12.8 (11.8–14.0) 0.32 

Osmolarity, median (IQR), mmol/kg 325 (315–355) 330 (317–347) 0.88 

HbA1C; glycated hemoglobin; DKA, diabetic ketoacidosis; T1D, type 1 diabetes. 

*p .value significant 
 

Table-4: Demographic Data of children newly diagnosed with T1D during the pandemic 

study period 

Variables 
With DKA Group I No DKA Group II 

P value 
N=159 N=53 

Age 
Median 

IQR 

7.2 

(1.4-10.3) 

6.7 

(2-10.2) 
0.170 

Sex 
Female sex, n (%) 26 (12.26) 21(9.91) 

0.441 
Male sex n (%) 41 (19.34) 17 (8.09) 

RD 
+Ve 113(53.3%) 18(8.49%) 

< 0.0001* 
-Ve 46 (21.70%) 35(16.51%) 

Chest CT 
+Ve 109(51.42%) 16(7.55%) 

< 0.0001* 
-Ve 50(23.58%) 37(17.45%) 

DKA, diabetic ketoacidosis; T1D, type 1 diabetes. *p .value significant  
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Table-5: Laboratory parameters of the children newly diagnosed with T1D during the 

pandemic study period 

Variable 

With DKA 

Group I 

Without DKA 

Group II P value 

N=159 N=53 

RBS 
Median 

IQR 

285 

(215-500) 

215 

(195-250) 
0.010* 

HBA1c % 
Range 

Mean ± SD 

(8.8-16.6) 

12.4±2.5 

(9.9-14.6) 

11±4 
0.496 

pH 
Range 

Mean ± SD 

(6.4-7.1) 

7.2±1 

(7.3-7.5) 

7.4±0 
0.492 

HCO3 
Range 

Mean ± SD 

(3-19.3) 

9.8±5.6 

(16-28.3) 

20.3±3.5 
<0.001* 

CO2 
Range 

Mean ± SD 

(21-68) 

48.7±14.2 

(34.2-46.7) 

42.9±3.8 
0.015* 

PO2 
Range 

Mean ± SD 

(44-126) 

92.7±29.1 

(19.6-72) 

49±14.2 
<0.001* 

Lymphocytes 
Median 

IQR 

1400 

(1000-2500) 

2600 

(1200-4500) 
0.035* 

Saturation 
Range 

Mean ± SD 

(60-98.9) 

80±16.3 

(65-87) 

70.4±9.3 
<0.001* 

Result for 

nasopharyngeal 

SARS-CoV-2 RT-

PCR) n (%) 

+Ve 

-Ve 

19 (8.96) 

78 (36.79) 

13 (6.13) 

33 (15.57) 
P=0.2705 

 Result for serum 

Covid antibodies (IgG 

and\or IgM) n (%) 

+Ve 

-Ve 

 34 (16.03) 

28 (13.21) 

3 (1.42) 

4 (1.89) 
P<0.0001* 

HbA1C; glycated hemoglobin; DKA, diabetic ketoacidosis; T1D, type 1 diabetes. 

P.value significant 

 

4- DISCUSSION 

Since March 2020, the Pediatric 

Intensive Care Unit Department of Minia 

University Hospital, Minia, Egypt, has 

been facing an unprecedented outbreak of 

coronavirus disease and the spread of the 

2019 novel coronavirus or severe acute 

respiratory syndrome coronavirus 2 

(SARS-CoV-2), which had become a 

global pandemic (1, 10). Data from the 

early months of 2020 suggest a 

bidirectional relationship between 

COVID-19 and diabetes (9). During the 

COVID-19 pandemic, a total of 212 newly 

diagnosed T1D patients were admitted to 

our unit, of which 159 (75%) had DKA 

(Group I) and 53 (25%) did not (Group II). 

There was no variation in age or gender 

between the two groups (p=0.19, 0.24). 

There was a statistically substantial 

variation between the two groups as 

regards ABG profiles: HCO3, CO2, and 

PO2 (P=0.001, 0.015, and 0.001, 

respectively). At admission, there were 19 

COVID-diagnosed patients (8.96%) who 

were also diagnosed with DKA, and 13 

(6.13%) were diagnosed with 

hyperglycemia without DKA. While 34 

(16.03%) patients with DKA and 3 

(1.42%) patients with hyperglycemia only 

had positive results for serum COVID 

antibodies (IgG and/or IgM); this indicates 

that the rise in the number of children 
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receiving diabetes diagnosis and the more 

severe presentation of T1D were both 

primarily brought on by COVID. The 

number of children needing PICU 

admission for DKA dramatically rose by 

159 (75%) throughout the COVID-19 

pandemic at Minia University Hospital, 

and the rise in the overall number of 

children with new-onset diabetes was 

unanticipated. According to the 2020 

research by Clemens et al., There are 

multiple precedents for a viral etiology of 

ketosis-prone diabetes, including 

coronaviruses that bind to ACE2 receptors 

(15). According to Clemens K. et al.'s 

2020 study, an elevated incidence of 

diabetes was reported in patients with 

COVID-19, and diabetes predicts the 

degree of disease and death. Individuals 

with SARS coronavirus-a pneumonia 

reported to have greater rates of 

hyperglycemia and acute- are reported to 

have more diabetes than individuals with 

non-SARS pneumonia (15). Regarding the 

frequency of survivors and non-survivors 

during the study period, only two patients 

with diabetes and COVID-19 perished 

from severe respiratory symptoms, and 

their chest imaging revealed CORAD 3, 

because of a high viral load. Unsworth et 

al. (2020) discovered that patients with 

diabetes who had COVID-19 also had a 

greater non-survivor frequency rate (16). 

In a study on 138 patients, Elbarbary et al. 

(2020) found that compared to 37% of 

patients without comorbidities, 72% of 

COVID-19 patients with comorbidities-

including diabetes-needed admission to 

the critical care unit (19). We saw a 

substantial rise in the frequency of 

children needing critical care for severe 

ketoacidosis in our retrospective cohort of 

children newly identified with T1D in the 

pandemic. Additionally, the number of 

children with newly discovered T1D 

increased. However, this elevation was 

unlikely to account for the rise in PICU 

admissions. Recent investigations in Italy, 

Germany, the United Kingdom, and 

Australia (17-19, 20, 21) reported an 

elevation in DKA in children with newly 

diagnosed T1D during the COVID-19 

pandemic. In addition, a recent report from 

the United Kingdom (20) indicated that 

the rate of T1D in children had enhanced. 

In contrast, a research study performed in 

Germany found that the prevalence of 

T1D did not increase (22). All published 

research, except for study number, 

indicates that the clinical appearance of 

T1D has changed (23). A deteriorating 

clinical manifestation at the time of 

diagnosis may provide the erroneous 

impression that the prevalence of T1D is 

increasing without population-based 

research being carried out over a longer 

period. However, considering that the rate 

of T1D has been steadily dropping since 

2010, the proportion of children with 

recently identified T1D has increased (24). 

To confirm that there has been a change in 

the rate of T1D, the follow-up time must 

be prolonged. Additionally, we cannot rule 

out the possibility that the epidemic 

impacted recruitment or participation at 

our facility. The connection between 

SARS-CoV-2 and a higher rate of T1D or 

a severe disease presentation requires 

further investigation. In susceptible 

individuals, viral infections can initiate the 

development of T1D. According to 

investigations using cell cultures, animal 

models, and organoid models, pancreatic 

beta cells contain the main SARS-CoV-2 

entrance receptor ACE2, as well as the 

viral entry co-receptors transmembrane 

serine protease 2 (TMPRSS2) and 

neuropilin-1 (NRP1)  (25-28). 

Additionally susceptible to SARS-CoV-2 

infection were human beta cells derived 

from stem cells. A recent investigation 

examining various transcriptome datasets 

and human pancreatic tissue sections 

revealed 34 ACE2 and TMPPRS2 

expressions in the pancreatic 

microvasculature and ductal cells but not 

in beta cells. This indicates that direct 

beta-cell toxicity mediated by ACE2 and 
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caused by SARS-CoV-2 is implausible. 

PCR detected SARS-CoV-2 in 2/21 newly 

diagnosed Type 1 diabetic children in the 

United Kingdom, and SARS-CoV-2 

antibodies were discovered in 3/16 of the 

children examined (29). We did not 

employ a population-based methodology 

or a control group. Therefore, it is 

challenging to interpret these findings. 

Group-based long-term studies are 

necessary to corroborate these findings, 

since we discovered a comparable shift in 

the symptoms of diabetes in a group less 

impacted by the epidemic (30, 31). As it 

appears that more complex associations, 

such as those that affect the threshold at 

which families decide to get medical care, 

as well as the availability of health 

services have been involved, the rise in the 

number of children with DKA is most 

likely due to delays in the diagnosing T1D 

(32).  

4-1. Strengths and Limitations of the 

study 

Our research has limitations, since it was 

conducted at a single center. Despite this, 

we could provide coverage for every child 

in the region who needed intensive 

medical attention because they were all 

treated in the same healthcare system, 

which only had one PICU. Even though 

this research was conducted at a single 

center, we analyzed a substantial number 

of cases, due to this situation. Larger 

population-based studies with significantly 

longer follow-up periods are required to 

confirm the greater rate of T1D found in 

our research.  

5- CONCLUSION 

This clinical instance provides 

evidence for the significant association 

between COVID-19 infection and 

diabetes. Hence, medical practitioners 

must consider this in the case of 

nondiabetic children and conduct blood 

glucose and HbA1C screenings upon 

admission to provide timely and suitable 

interventions. 
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