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We would like to thank Al-Mendalawi1 for his interest in our study, and for providing perspec-
tive. In recent years, lots of studies and meta-analyses have been reported regarding the 
increased incidence of type 1 diabetes (T1D) and diabetic ketoacidosis (DKA) after the coro-
navirus disease 2019 (COVID-19) pandemic.

The main point stated in the article by Koca et al2 is that the frequency of DKA is still at high 
levels at the time of admission, compared to before the pandemic. Koca et al’s2 study exam-
ines the long-term course of T1D admissions (ward and intensive care admissions), especially 
after the pandemic. Also, the cities where applications came to their region and the admis-
sion seasons were examined.

In a random-effects meta-analysis of pooled data from 15 studies including a total of 4324 
children and adolescents with DKA, the incidence rate of DKA was found to be higher during 
the pandemic period compared to the pre-pandemic period (incidence rate ratio, 1.26; 95% 
CI, 1.17-1.36).3

When we carefully examine the points mentioned by the author, we see that they focus on 
factors that may affect the frequency of ketoacidosis at the time of admission of individuals 
with newly diagnosed T1D. They tried to explain these points under 3 basic headings:

(1) The relationship between T1D and COVID-19:
 These factors are metabolic dysfunction, direct COVID-19-related damage, and body 

immune responses.
 The increased frequency of newly diagnosed T1D cases and DKA during the COVID-19 

pandemic has suggested that severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) may also trigger T1D.4 Possible mechanisms of β-cell damage include 
virus-induced cell death, immune-mediated loss of pancreatic β cells, and damage 
to β cells due to infection of surrounding cells.4 That study examining the potential 
pathways by which SARS-CoV-2 affects islet β-cells highlighted that T1D can be trig-
gered by SARS-CoV-2 through various autoimmune mechanisms, including epitope 
spreading, molecular mimicry, and bystander activation.4 Given that the develop-
ment of T1D is often a chronic, long-term process, it is currently difficult to draw 
definitive conclusions about whether SARS-CoV-2 causes T1D. In a meta-analysis 
examining the risk of developing new-onset T1D in children and adolescents as a 
post-acute sequela of SARS-CoV-2 infection, 112 20 530 participants (21 40 897 patients 
with a history of the diagnosis of SARS-CoV-2 infection and 90 79 633 participants in 
the corresponding control groups) were included. Severe acute respiratory syndrome 
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coronavirus-2 infection was associated with an elevation 
in the risk of DKA in children and adolescents compared 
with non-COVID-19 control groups (RR = 2.56, 95% CI 
1.07-6.11, P = .03).5

(2) Factors specific to the individual, such as parents’ educa-
tion levels and socioeconomic status:”

 It has been shown that children’s diabetes management 
is better in families with good socioeconomic status and 
where both parents live together.6 In our study, we did not 
have sufficient information in our retrospective dataset 
regarding socioeconomic status and family income level. 
Our center is a tertiary healthcare institution affiliated with 
the Ministry of Health. Since healthcare services in Türkiye 
are provided for the public benefit through the social secu-
rity institution, healthcare services are provided to patients 
without any additional fee. The majority of patients apply-
ing to our center are from low- or middle-income fami-
lies. Although the educational status of family members 
was not questioned, characteristics such as whether the 
parents were together or divorced were questioned. We 
can state that the parents of only 5 families (2.6%) among 
the children in the study group were divorced and living 
separately.

(3) Factors changing in our lives with the COVID-19 vaccine, 
and also COVID-19 vaccine profiles of individuals with T1D. 
Vaccine-related changes in blood sugar regulation or dif-
ferences in antibody response in vaccinated individuals:

 In our study, individuals diagnosed with T1D during and 
after the pandemic did not have a history of COVID-19 
vaccination. These data were obtained from the patient’s 
vaccination history records, which were collected during 
the first admission.

 A study was conducted between April 2021 and 2022 by 
examining the presence of SARS-CoV-2 and T1DM-specific 
antibodies in a group of T1D. In the patient group with 
positive SARS-CoV-2 serology, a higher percentage of 
detectable IA-2A antibodies, more children with antibody 
positivity for all 3 identified islet autoantibodies (GADA, 
ICA, and IA-2A), and higher mean HbA1c values were 
detected. There was no difference between the 2 groups in 
terms of the presence and severity of DKA.7 In a study com-
paring 2-year follow-up before and after the pandemic in 
China, during 2017-2022, the rate of patients presenting 
with DKA was observed to fluctuate from year to year and 
peaked in 2020, the first year of COVID-19. The frequency 
of DKA was not found to be significantly higher in the 2020-
2022 group compared to the 2017-2019 group (60.23% vs. 
55%; P = .521).8

 However, the points that the authors draw attention to 
are the factors that may affect the high frequency of DKA. 
Here, the points highlighted were not evaluated because 
the dataset was retrospective and these features were not 
distributed homogeneously in the study group. Moreover, 
in the presence of sufficient data, the issue of factors 
affecting the frequency of DKA in individuals with T1D 
could be the subject of separate research.

We believe that clearer interpretations can be made through 
long-term studies on the role of viral infections such as 
COVID-19 in the pathogenesis of T1D.

Declaration of Interests: The authors have no conflicts of interest to 
declare.

REFERENCES

1. Al-Mendalawi MD. Comment on: Change in the frequency of dia-
betic ketoacidosis in children with newly diagnosed type 1 diabetes 
in the central Anatolia region of turkey over the years before and 
after the coronavirus disease 2019 pandemic: a single-center 
experience. Turk Arch Pediatr, 2024;59(4):425-426. [CrossRef]

2. Koca SB, Takcı MZ, Deniz R, Özcan S, Çeleğen M, Dursun A. 
Change in the frequency of diabetic ketoacidosis in children with 
newly diagnosed Type 1 diabetes in the central Anatolia region of 
turkey over the years before and after the coronavirus disease 
2019 pandemic: a single-center experience. Turk Arch Pediatr. 
2024;59(2):163-169. [CrossRef]

3. D’Souza D, Empringham J, Pechlivanoglou P, Uleryk EM, Cohen E, 
Shulman R. Incidence of diabetes in children and adolescents dur-
ing the COVID-19 pandemic: A systematic review and meta-anal-
ysis. JAMA Netw Open. 2023;6(6):e2321281. [CrossRef]

4. Wang Y, Guo H, Wang G, Zhai J, Du B. COVID-19 as a trigger for 
type 1 diabetes. J Clin Endocrinol Metab. 2023;108(9):2176-2183. 
[CrossRef]

5. Rahmati M, Yon DK, Lee SW, et al. New-onset type 1 diabetes in 
children and adolescents as post-acute sequelae of SARS-CoV-2 
infection: a systematic review and meta-analysis of cohort studies. 
J Med Virol. 2023;95(6):e28833. [CrossRef]

6. Schlarb P, Büttner JM, Tittel SR, et al. Family structures and par-
ents’ occupational models: its impact on children’s diabetes. Acta 
Diabetol. 2024;61(2):235-244. [CrossRef]

7. Boboc AA, Novac CN, Marin AG, et al. SARS-CoV-2 positive serol-
ogy and islet autoantibodies in newly diagnosed pediatric cases 
of type 1 diabetes mellitus: A single-center cohort study. Int J Mol 
Sci. 2023;24(10). [CrossRef]

8. Wu S, Gao Y, Guo S, et al. Characterization of newly diagnosed type 
1 diabetes in children and adolescents from 2017 to 2022 in China: 
a single-center analysis. BMC Pediatr. 2024;24(1):13. [CrossRef]

428

https://doi.org/10.5152/TurkArchPediatr.2024.24062
https://doi.org/10.5152/TurkArchPediatr.2024.23255
https://doi.org/10.1001/jamanetworkopen.2023.21281
https://doi.org/10.1210/clinem/dgad165
https://doi.org/10.1002/jmv.28833
https://doi.org/10.1007/s00592-023-02187-9
https://doi.org/10.3390/ijms24108885
https://doi.org/10.1186/s12887-023-04498-w

