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ABSTRACT  

The most frequent hyperglycemic emergency is diabetic ketoacidosis (DKA), which puts individuals 

with diabetes mellitus at the highest risk of mortality that may be avoided. DKA affects people with type 1 diabetes 

more frequently than type 2, with 30% of occurrences in patients who have already been diagnosed with type 2 

diabetes. High blood sugar level, ketosis and metabolic acidosis are symptoms of DKA.  

The aim of the study is to emphasize the main manifestation of type 1 diabetes which is diabetic 

ketoacidosis, as well as, to analyze the factors predisposing to recurrent episodes of diabetic ketoacidosis.  

Material and Methods. The retrospective study was conducted on a period between 2017-2022, 

including hospitalized children aged between 0-16 years with recurrent diabetic ketoacidosis within the Pediatric 

Clinic of Clinical Emergency Hospital "St. Andrew the Apostle" Constanta, aiming to analyze the factors 

predisposing to recurrent episodes of diabetic ketoacidosis according to age, sex, environment, socio-economic 

status, heredo-collateral antecedents, symptoms, personal pathological history, clinical and laboratory data.  

Results.  It was observed that the incidence of episodes of diabetic ketoacidosis increased considerably 

since 2019, the maximum being recorded in 2020, while the lowest percentage is in 2017. During 2020–2021, the 

age group of 10–14 years presented. Genetic sex remains a nonmodifiable risk factor that is thought to play a role 

in terms of glycemic control, but also the occurrence of complications in patients with type 1 diabetes. It was 

shown that 37% of the causes of the recurrence of DKA episodes were found to be diet variation, 28% to be viral 

diseases, 26% to be insulin administration errors, 6% to be trauma, and only 3% to be Mauriac syndrome. 

Conclusions.  Numerous research from the medical literature have supported the hypothesis that SARS-

CoV-2 may be a catalyst for autoimmunity in the pathogenesis of type 1 diabetes, indicating a causal connection 

between the two illnesses. It has been established that diet non-compliance is the primary cause of recurrent 

episodes of ketoacidosis. 
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic 

metabolic disease characterized by the 

inability to maintain blood glucose 

concentration within physiological limits. 

Type 1 diabetes is characterized by the 

decrease in insulin production capacity, even 

until its absence.  This deficiency is absolute, 

and it is due to the destruction of pancreatic β-

cells. Autoantibodies against insulin, glutamic 

acid decarboxylase, insulinoma-associated 

antigen-2, islet cell antibodies and zinc-

transporter 8 are among the islet 

autoantibodies that form as a result of cell 
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injury [1]. 

Insulin-dependent diabetes is 

frequently diagnosed in childhood and young 

adulthood, the age at presentation having a 

bimodal distribution (a first peak at 4-6 years 

and a second peak at 10-14 years) [2].  

More than one million children and 

adolescents are diagnosed with Diabetes 

Mellitus type 1 (T1DM). Worldwide estimates 

reveal that approximately 132,600 children 

and adolescents may develop type 1 diabetes 

annually [3].  

The prevalence of T1DM has sharply 

grown over the past several decades, 

particularly in toddlers and young children, 

placing a tremendous financial strain on the 

worldwide health system. According to Ogle 

et al., there would be about 108,300 new 

T1DM diagnoses among children and 

teenagers under the age of 15 years in 2021 [4].  

It is known that humans are living 

ecosystems including human cells as well as 

microorganisms; the largest concentration and 

diversity of microbiota can be found in the GI 

tract [5]. Gut microbiota [GM] plays several 

critical roles in our bodies, such as helping to 

metabolize nutrients, preserving the structural 

soundness of the gut’s mucosal barrier, 

moderating immune responses, and providing 

defense against harmful pathogens [6].  

The first 1000 days of a child represent 

a critical window for the maturation of the 

immune system and the establishment of gut 

microbiota. It is widely documented that the 

process of microbial colonization starts 

quickly after birth, as evidenced by numerous 

studies [7], and is also influenced by the type 

of delivery [8]. Nutrition during the nine 

months of pregnancy represents a pillar in the 

harmonious development of the fetus 

(intrauterine and extrauterine) but has a 

weaker impact than breastfeeding [9].  

Dysbiosis at the intestinal level has 

been shown to play a role in multiple 

pathologies, starting from inflammatory 

intestinal diseases, celiac disease, 

osteoarthritis, psoriasis, acne vulgaris, 

atherosclerosis, thrombosis, heart failure, 

allergies, chronic kidney disease and 

metabolic syndrome [10-14]. Some microbial 

species were also reported to be associated 

with some other autoimmune disorders, 

suggesting that they could be used as possible 

biomarkers in autoimmune disease 

identification [15]. 

Many studies suggested that viruses, 

like enteroviruses (Coxsackie virus B), 

rotavirus, mumps virus and cytomegalovirus, 

are potential triggers of Type 1 diabetes 

mellitus (T1DM) in children and young adults. 

Studies describe that SARS-CoV-2 infects 

pancreatic cells, leading to replication and 

alteration of the β-cell function precisely and 

via impairment of insulin secretion. Diabetic 

children face new challenges when infected 

with SARS-CoV-2. On one hand, the glycemic 

values become substantially more difficult to 

manage as COVID-19 is a predisposing factor 

for hyperglycemia [16]. 

  Uncontrolled hyperglycemia (>250 

mg/dL), metabolic acidosis, and elevated 

ketone concentration are the hallmarks of 

diabetic ketoacidosis (DKA) [17].  

Moreover, epidemiology research has 

recently suggested vitamin D’s role in the 

etiology of type 1 and type 2 diabetes in 

children. There is evidence that vitamin D is 

important in preventing islet cell death and 

may be useful in improving the survival of islet 

cell grafts and improving insulin production. 

According to epidemiologic data, having 

enough vitamin D may help delay or prevent 

the onset of diabetes [18].  

DKA incidence grew at a 6.3% annual 

rate between 2008 and 2018, with people 

under 45 years old seeing the highest rate of 

rise [19]. At onset of T1DM, DKA can occur 

in 15% up to 70% of cases [20]. 

Dehydration, tachypnea, Kussmaul 

breathing, tachycardia, acetone breath, nausea, 
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vomiting, abdominal discomfort, and variable 

degrees of lowered levels of consciousness are 

only a few of the clinical signs and symptoms 

that are connected to DKA. Cerebral edema is 

the most frequent cause of acute decline in 

children with DKA and the main cause of 

mortality. Only 1% of cases with clinically 

significant cerebral edema occur, and it is 

linked to the severity of DKA, higher blood 

urea nitrogen levels, and more acidosis [21]. 

DKA is a type-1 diabetes consequence 

that can be fatal but can also be prevented, with 

type-2 diabetes being responsible for 30% of 

occurrences. The main clinical distinction 

between these two forms of diabetes is that 

type 2 diabetes has less acidity and no 

hyperkaliemia [22]. Among developed 

countries, Romania has one of the lowest 

incidences of pediatric DKA at diagnosis 

(18.6%). It was reported cases of neonatal 

diabetes mellitus in infants under six months 

of age and newborns [23]. 

Recent studies demonstrate significant 

regional differences in the prevalence of DKA 

as the initial T1DM presentation. Incidence of 

T1DM in children is also rising, and severe 

forms of DKA are becoming more prevalent, 

particularly during the COVID-19 pandemic 

[24-26]. 

 

MATERIAL AND METHODS 

Diabetic ketoacidosis is considered to 

be the main complication that can be fatal in 

children and adolescents with type 1 diabetes. 

Establishing the diagnosis as quickly as 

possible and early insulin treatment at onset of 

the disease is essential in preventing this life-

threatening complication. 

The study was focused on a particular 

manifestation of type 1 diabetes, diabetic 

ketoacidosis. One of the worst complications 

of diabetes, which is life-threatening and is the 

main cause of mortality and disability in the 

pediatric diabetic population is diabetic 

ketoacidosis. 

Patients, especially children, can 

present at the onset of the disease ketoacidosis 

as first manifestation. The majority of children 

from the areas of the Clinical Emergency 

Hospital "St. Andrew the Apostle" of 

Constanta presented to the medical unit with 

ketoacidosis at first diagnosis, following a 

missed diagnosis of uncomplicated diabetes. 

Diabetic ketoacidosis is the most common 

cause of death in children with type 1 DM, and 

those more frequent complications of DKA are 

cerebral edema, impairment of renal function 

and secondary infections.  

The retrospective study was conducted 

on a period between 2017-2022 within the 

Pediatric Clinic of Clinical Emergency 

Hospital "St. Andrew the Apostle" Constanta, 

aiming to analyze the factors predisposing to 

recurrent episodes of diabetic ketoacidosis 

according to age, sex, environment, socio-

economic status, heredo-collateral 

antecedents, symptoms, personal pathological 

history, clinical and laboratory data.  

The studied population consisted of 

hospitalized children aged between 0-16 years 

with recurrent diabetic ketoacidosis at Clinical 

Emergency Hospital "St. Andrew the Apostle" 

Constanta, during the studied period, with a 

diagnosis of diabetic ketoacidosis based on the 

following biochemical criteria, according to 

the ISPAD guidelines. 

• high blood glucose level 

(hyperglycemia) 

• pH < 7.3 or  

• bicarbonate < 15 mmol/L, 

• ketonuria >2 in urine analysis 

World Health Organization listed 

diabetic ketoacidosis as the main complication 

that represents an emergency potentially fatal 

in children and adolescents with type 1 

diabetes in the world, and for this reason we 

chose to discuss aspects related to this 

condition. 
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RESULTS AND DISCUSSIONS 

It was observed that the incidence of 

episodes of diabetic ketoacidosis increased 

considerably since 2019 (18 cases), the 

maximum being recorded in 2020 when 39 

cases were registered, more precisely 39% of 

the total cases in the studied period. 

At the opposite pole, the lowest percentage 

is in 2017 with 6% of the total cases 

hospitalized (n=6). (Figure 1) 

The increase in diabetic ketoacidosis 

cases in 2019-2021 can be attributed to growth 

cases of type 1 diabetes, which were correlated 

with the outbreak of the SARS-CoV-2 

pandemic in Romania. 

 

 

Figure 1. Evolution of the number of 

patients hospitalized during 2017-

2022 with diabetic ketoacidosis  

 

  

 

  

 

Figure 2. The age-specific incidence 

of T1DM and COVID-19 in 2020–

2021 

 

 
 

  

 

 

The theory that SARS-CoV-2 could 

be a trigger for autoimmunity in the 

pathogenesis of type 1 diabetes has been 

issued in multiple studies from medical 

literature, suggesting the existence of a causal 

relationship between the two pathologies. 

Studies on the prevalence of T1DM during 

the COVID-19 pandemic have produced 

 

 

conflicting results. According to a study 

conducted in Romania, the incidence of 

T1DM increased by 16% from 11.4/100,000 

people in 2019 to 13.3/100,000 people in 

2020. It was observed that this growth was 

much more than the country's prior 2.5 

decades' average yearly increase in incidence 

[27]. 

According to Unsworth et al., SARS-

CoV-2 exhibits pathogenicity after attaching 

to the ACE2 receptor [28]. The precise 

pathophysiological mechanism behind the 

development of T1DM following COVID-19 

infection is yet unclear. 

According to Figure 2, the age group 

of 10 to 14 years had the greatest incidence of 

T1DM in 2020–2021, while the oldest age 

group had the lowest incidence. Additionally, 

in 2020 and 2021, children between the ages 

of 10 and 14 years had the highest prevalence 

of COVID-19, whilst the oldest age group 

had the lowest frequency. 

During 2020–2021, the age group of 

10–14 years presented the highest frequency 

of new cases of T1DM, while the youngest 

age group presented the lowest incidence. 

The age group between 5-14 years had the 

highest frequency of new cases of T1DM 

during the pre-pandemic years, and the oldest 

age groups had the lowest incidence. 

While 57.6% of patients were in a 

compensated condition without DKA at the 

time of diagnosis, 42.4% of patients were in 

a state of DKA throughout pandemic years, 

most commonly in severe DKA. 34.1% of 

patients who presented during the pre-

pandemic years were in a DKA condition. 
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According to a sample Z test, the frequency 

of DKA between the years 2017 and 2019 

(45/132; 34.10) and 2020 and 2021 (42/99; 

42.42%) is statistically different (z = 6.28; p 

0.001); (Table 1).  

Table 1. Distribution of cases according to 

the severity of diabetic ketoacidosis 

Severity of ketoacidosis Patients 

High 39 

Moderate 61 

Mild 15 

 

Genetic sex remains a nonmodifiable 

risk factor that is thought to play a role in 

terms of glycemic control, but also the 

occurrence of complications in patients with 

type 1 diabetes. It was observed a slightly 

higher frequency of DKA in males (59 cases) 

compared to the female gender (56 cases), 

although, in the literature, it is noted that girls 

are more often affected than boys, in this 

study the male/female ratio was almost 1:1; 

(Fig. 3).  

 

Figure 3. Percentage distribution of diabetic 

ketoacidosis cases by gender 

 

 
 

During the COVID-19 pandemic, 

more male patients than female patients had 

new instances of T1DM. Patients of both 

genders made up a sizable portion of the 

DKA condition. Compared to female 

patients, a larger proportion of male patients 

presented with DKA. Fisher's exact test 

(Fisher's exact test = 0.53; df = 1; p = 0.54) 

revealed no evidence of a significant 

relationship between DKA and gender. Male 

patients were more likely than female 

patients to present with moderate or severe 

DKA, whereas female patients were more 

likely to come with mild DKA; (Figure 4).  

 

Figure 4. Distribution of cases according to 

the reasons for the recurrence of episodes of 

diabetic ketoacidosis 

 

 
 

It was observed that 37% of the 

reasons for the recurrence of DKA episodes 

are represented by the deviation from the diet, 

28% pathologies of an infectious nature, 26% 

errors in insulin administration, 6% trauma 

and only 3% those with Mauriac syndrome. 

Children with previously diagnosed 

T1DM can potentially develop DKA; the 

frequency is 1–10% [29]. Children who don't 

use insulin, those who experienced vomiting 

and diarrhea during viral illnesses, and those 

who drink a high amount of alcohol 

throughout puberty are at increased risk [30]. 

According to a recent meta-analysis, the 

major causes of reported DKA in patients 

receiving continuous subcutaneous insulin 

infusion are mistakes in food intake [31].  

 

 

 

CONCLUSIONS 

1. COVID-19 pandemic has significantly 

altered our culture and may have had an 

impact on the epidemiology of other 

diseases, but especially taking into 

consideration the onset of Type 1 Diabetes.  

2. After WHO stated the COVID-19 
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pandemic in 2020–2021, our study reported 

an increase in the number of newly 

diagnosed Type 1 diabetes cases with 

ketoacidosis as the main form of onset. This 

was emphasized mainly among patients 

under 14 years of age.  

3. Regarding the recurrence of episodes of 

ketoacidosis, the non-compliance to diet 

has been demonstrated to be the main 

factor.  

4. Over the period between 2020–2021, there 

were no variations in severity. 

5. This contrasts with the findings of other 

studies from Germany, Italy, Australia, 

and Canada who reported an increase in 

moderate and severe forms of DKA in the 

early months following the onset of 

COVID-19 pandemic [32-35].

 

AUTHOR CONTRIBUTIONS  

C.M.M., A.C.P., A.L.B., I.I., B.M.C., A.A., R.M.D., I.M.S., A.D.P., S.C.C. contributed equally 

with T.C. to this article. All authors have read and agreed to the published version of the manuscript. 

 

REFERENCES 

1. Primavera, M.; Giannini, C.; Chiarelli, F. Prediction and Prevention of Type 1 Diabetes. Front. 

Endocrinol. Lausanne 2020, 11, 248. 

2. Latha Ganti, Javier Rosario, David Lebowitz, Javier Rosario, Ariel Vera. Step-Up to USMLE 

Step 2 CK 5th Edition, Wolters Kluwer Health (LWW), 2019. 

3. Mayer-Davis EJ, Kahkoska AR, Jefferies C, Dabelea D, Balde N, Gong CX, Aschner P, Craig 

ME. ISPAD Clinical Practice Consensus Guidelines 2018: Definition, epidemiology, and 

classification of diabetes in children and adolescents. Pediatr Diabetes. 2018 Oct;19 Suppl 

27(Suppl 27):7-19. doi: 10.1111/pedi.12773. PMID: 30226024; PMCID: PMC7521365. 

4. Ogle, G.D.; James, S.; Dabelea, D.; Pihoker, C.; Svennson, J.; Maniam, J.; Klatman, E.L.; 

Patterson, C.C. Global estimates of incidence of type 1 diabetes in children and adolescents: 

Results from the International Diabetes Federation Atlas, 10th edition. Diabetes Res. Clin. 

Pract. 2022, 183, 109083. 

5. Bozomitu L, Miron I, Raileanu AA, Lupu A, Paduraru G, Marcu FM, Buga AML, Rusu DC, 

Dragan F, Lupu VV. The gut microbiome and its implication in the mucosal digestive disorders. 

Biomedicines. 2022; 10(12):3117. 

6. Pantazi AC, Kassim MAK, Nori W, Tuta LA, Mihai CM, Chisnoiu T, Balasa AL, Mihai L, 

Lupu A, Frecus CE, Lupu VV, Chirila SI, Badescu AG, Hangan LT, Cambrea SC. Clinical 

Perspectives of Gut Microbiota in Patients with Chronic Kidney Disease and End-Stage Kidney 

Disease: Where Do We Stand? Biomedicines. 2023; 11(9):2480. 

7. Pantazi AC, Balasa AL, Mihai CM, Chisnoiu T, Lupu VV, Kassim MAK, Mihai L, Frecus CE, 

Chirila SI, Lupu A, et al. Development of Gut Microbiota in the First 1000 Days after Birth and 

Potential Interventions. Nutrients. 2023; 15(16):3647. 

8. Lupu VV, Miron IC, Raileanu AA, Starcea IM, Lupu A, Tarca E, Mocanu A, Buga AML, Lupu 

V, Fotea S. Difficulties in adaptation of the mother and newborn via cesarean section versus 

natural birth – a narrative review. Life. 2023; 13(2):300. 

9. Lupu A, Jechel E, Mihai CM, Mitrofan EC, Fotea S, Starcea IM, Ioniuc I, Mocanu A, Ghica 

DC, Popp A, Munteanu D, Sasaran MO, Salaru DL, Lupu VV. The Footprint of Microbiome 

in Pediatric Asthma—A Complex Puzzle for a Balanced Development. Nutrients. 2023; 

15(14):3278. 

10. Lupu VV, Ghiciuc CM, Stefanescu G, Mihai CM, Popp A, Sasaran MO, Bozomitu L, Starcea 

IM, Adam Raileanu A, Lupu A. Emerging role of the gut microbiome in post-infectious irritable 

bowel syndrome: A literature review. World J Gastroenterol 2023; 29(21): 3241-3256. 

11. Pantazi AC, Mihai CM, Balasa AL, Chisnoiu T, Lupu A, Frecus CE, Mihai L, Ungureanu A, 

Kassim MAK, Andrusca A, Nicolae M, Cuzic V, Lupu VV, Cambrea SC. Relationship between 

Gut Microbiota and Allergies in Children: A Literature Review. Nutrients. 2023; 15(11):2529. 

12. Lupu VV, Trandafir LM, Raileanu AA, Mihai CM, Morariu ID, Starcea IM, Mocanu A, 

Butnariu LI, Stoleriu G, Salaru DL, Chisnoiu T, Munteanu D, Mitrofan C, Lupu A. Advances 



Romanian Journal of Oral Rehabilitation 

Vol. 15, No.3 July-September 2023 

158 

in Understanding the Human Gut Microbiota and Its Implication in Pediatric Celiac Disease—

A Narrative Review. Nutrients. 2023; 15(11):2499 

13. Lupu VV, Adam Raileanu A, Mihai CM, Morariu ID, Lupu A, Starcea IM, Frasinariu OE, 

Mocanu A, Dragan F, Fotea S. The Implication of the Gut Microbiome in Heart Failure. Cells. 

2023; 12(8):1158. 

14. Mocanu A, Bogos RA, Lazaruc TI, Trandafir LM, Lupu VV, Ioniuc I, Alecsa M, Ivanov A, 

Lupu A, Starcea IM. Exploring a Complex Interplay: Kidney–Gut Axis in Pediatric Chronic 

Kidney Disease. Nutrients. 2023; 15(16):3609. 

15. Lupu VV, Butnariu LI, Fotea S, Morariu ID, Badescu MC, Starcea IM, Salaru DL, Popp A, 

Dragan F, Lupu A, Mocanu A, Chisnoiu T, Pantazi AC, Jechel E. The Disease with a Thousand 

Faces and the Human Microbiome—A Physiopathogenic Intercorrelation in Pediatric Practice. 

Nutrients. 2023; 15(15):3359. 

16. Fotea S, Ghiciuc CM, Stefanescu G, Cianga AL, Mihai CM, Lupu A, Butnariu LI, Starcea IM, 

Salaru DL, Mocanu A, Chisnoiu T, Thet AA, Miron L, Lupu VV. Pediatric COVID-19 and 

Diabetes: An Investigation into the Intersection of Two Pandemics. Diagnostics. 2023; 

13(14):2436.  

17. Kitabchi, A.E.; Umpierrez, G.E.; Miles, J.M.; Fisher, J.N. Hyperglycemic crises in adult 

patients with diabetes. Diabetes Care 2009, 32, 1335–1343. 

18. Chisnoiu T, Mihai CM, Bălașa AL, Pantazi AC, Andrusca A, Constantin BM, Nedelcu AD, 

Cambrea SC. Correlation between vitamin D deficiency and type 1 diabetes in children. 

Romanian Journal of Oral Rehabilitation. 2023; 15(2): 100-106. 

19. Kichloo, A.; El-Amir, Z.; Wani, F.; Shaka, H. Hospitalizations for ketoacidosis in type 1 

diabetes mellitus, 2008 to 2018. Bayl. Univ. Med. Cent. Proc. 2022, 35, 1–5. 

20. Peng, W.; Yuan, J.; Chiavaroli, V.; Dong, G.; Huang, K.; Wu, W.; Ullah, R.; Jin, B.; Lin, H.; 

Derraik, J.G.B.; et al. 10-Year Incidence of Diabetic Ketoacidosis at Type 1 Diabetes Diagnosis 

in Children Aged Less Than 16 Years from a Large Regional Center (Hangzhou, China). Front. 

Endocrinol. 2021, 27, 653519. 

21. Long, B.; Koyfman, A. Emergency Medicine Myths: Cerebral Edema in Pediatric Diabetic 

Ketoacidosis and Intravenous Fluids. J. Emerg. Med. 2017, 53, 212–221. 

22. Sudhanshu, S.; Jevalikar, G.; Das, P.K.; Singh, P.K.; Bhatia, E.; Bhatia, V. Acute Respiratory 

Distress Syndrome: A Rare Complication in Pediatric Diabetic Ketoacidosis. Indian J. 

Pediatr. 2016, 83, 463–465 

23. Chisnoiu, T.; Balasa, A.L.; Mihai, L.; Lupu, A.; Frecus, C.E.; Ion, I.; Andrusca, A.; Pantazi, A.C.; 

Nicolae, M.; Lupu, V.V.; Ionescu, C.; Mihai, C.M.; Cambrea, S.C. Continuous Glucose 

Monitoring in Transient Neonatal Diabetes Mellitus-2 Case Reports and Literature Review. 

Diagnostics 2023, 13(13), 2271; doi.org/10.3390/diagnostics13132271. 

24. Tittel, S.R.; Rosenbauer, J.; Kamrath, C.; Ziegler, J.; Reschke, F.; Hammersen, J.; 

Mönkemöller, K.; Pappa, A.; Kapellen, T.; Holl, R.W.; et al. Did the COVID-19 Lockdown 

Affect the Incidence of Pediatric Type 1 Diabetes in Germany? Diabetes Care 2020, 43, e172–

e173. 

25. Ho, J.; Rosolowsky, E.; Pacaud, D.; Huang, C.; Lemay, J.A.; Brockman, N.; Rath, M.; Doulla, 

M. Diabetic ketoacidosis at type 1 diabetes diagnosis in children during the COVID-19 

pandemic. Pediatr. Diabetes 2021, 22, 552–557. 

26. McGlacken-Byrne, S.M.; Drew, S.E.V.; Turner, K.; Peters, C.; Amin, R. The SARS-CoV-2 

pandemic is associated with increased severity of presentation of childhood onset type 1 

diabetes mellitus: A multi-centre study of the first COVID-19 wave. Diabet Med. 2021, 38, 

e14640. 

27. Vlad, A.; Serban, V.; Timar, R.; Sima, A.; Botea, V.; Albai, O.; Timar, B.; Vlad, M. Increased 

Incidence of Type 1 Diabetes during the COVID-19 Pandemic in Romanian 

Children. Medicina 2021, 57, 973. 

28. Unsworth, R.; Wallace, S.; Oliver, N.S.; Yeung, S.; Kshirsagar, A.; Naidu, H.; Kwong, 

R.M.W.; Kumar, P.; Logan, K.M. New-Onset Type 1 Diabetes in Children During COVID-19: 

Multicenter Regional Findings in the U.K. Diabetes Care 2020, 43, e170–e171. 

29. Wolfsdorf, J.I.; Glaser, N.; Agus, M.; Fritsch, M.; Hanas, R.; Rewers, A.; Sperling, M.A.; 



Romanian Journal of Oral Rehabilitation 

Vol. 15, No.3 July-September 2023 

159 

Codner, E. ISPAD clinical practice consensus guidelines 2018: Diabetic ketoacidosis and the 

hyperglycemic hyperosmolar state. Pediatr. Diabetes 2018, 19, 7–19.  

30. Hermann, J.M.; Meusers, M.; Bachran, R.; Kuhnle-Krahl, U.; Jorch, N.; Hofer, S.E.; Holl, 

R.W.; DPV Initiative. Self-reported regular alcohol consumption in adolescents and emerging 

adults with type 1 diabetes: A neglected risk factor for diabetic ketoacidosis? Multicenter 

analysis of 29 630 patients from the DPV registry. Pediatr. Diabetes 2017, 18, 817–823. 

31. Pala, L.; Dicembrini, I.; Mannucci, E. Continuous subcutaneous insulin infusion vs. modern 

multiple injection regimens in type 1 diabetes: An updated meta-analysis of randomized clinical 

trials. Acta Diabetol. 2019, 56, 973–980. 

32. Unsworth, R.; Wallace, S.; Oliver, N.S.; Yeung, S.; Kshirsagar, A.; Naidu, H.; Kwong, 

R.M.W.; Kumar, P.; Logan, K.M. New-Onset Type 1 Diabetes in Children During COVID-19: 

Multicenter Regional Findings in the UK. Diabetes Care 2020, 43, e170–e171. 

33. Güemes, M.; Storch-de-Gracia, P.; Enriquez, S.V.; Martín-Rivada, Á.; Brabin, A.G.; Argente, 

J. Severity in pediatric type 1 diabetes mellitus debut during the COVID-19 pandemic. J. 

Pediatr. Endocrinol. Metab. 2020, 33, 1601–1603. 

34. Lawrence, C.; Seckold, R.; Smart, C.; King, B.R.; Howley, P.; Feltrin, R.; Smith, T.A.; Roy, 

R.; Lopez, P. Increased paediatric presentations of severe diabetic ketoacidosis in an Australian 

tertiary centre during the COVID-19 pandemic. Diabet. Med. 2021, 38, e14417. 

35. Salmi, H.; Heinonen, S.; Hästbacka, J.; Lääperi, M.; Rautiainen, P.; Miettinen, P.J.; Vapalahti, 

O.; Hepojoki, J.; Knip, M. New-onset type 1 diabetes in Finnish children during the COVID-

19 pandemic. Arch. Dis. Child. 2021, 107, 180–185. 


