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Background: Diabetic ketoacidosis (DKA) is a common endocrine emergency in pediatric patients.
Early presentation to health facilities, diagnosis, and good management in the pediatric intensive
care unit (PICU) are crucial for better outcomes in children with DKA.

Methods: This was a single-center, retrospective cohort study conducted between February 2015
and January 2022. Patients with DKA were divided into two groups according to pandemic status
and diabetes diagnosis.

Results: The study enrolled 59 patients, and their mean age was 115 years. Forty (68%) had new-
ly diagnosed type 1 diabetes mellitus (T1DM), and 61% received follow-up in the pre-pandemic
period. Blood glucose, blood ketone, potassium, phosphorus, and creatinine levels were significant-
ly higher in the new-onset TIDM group compared with the previously diagnosed group (P=0.01,
P=0.02, P<0.001, P=0.01, and P=0.08, respectively). In patients with newly diagnosed T1DM, length
of PICU stays were longer than in those with previously diagnosed T1DM (28.5+8.9 vs. 17.316.7
hours, P<0.001). The pandemic group was compared with pre-pandemic group, there was a statis-
tically significant difference in laboratory parameters of pH, HCO,, and lactate and also Pediatric
Risk of Mortality (PRISM) Ill score. All patients survived, and there were no neurologic sequelae.
Conclusions: Patients admitted during the pandemic period were admitted with more severe DKA
and had higher PRISM lII scores. During the pandemic period, there was an increase in the inci-
dence of DKA in the participating center compared to that before the pandemic.
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INTRODUCTION

Type 1 diabetes mellitus (T1DM) is an immune-mediated disease that begins as autoimmune
damage to pancreatic  cells, resulting in exogenous insulin dependence to maintain ade-
quate energy production due to decreased endogenous insulin production [1,2]. Diabetic ke-
toacidosis (DKA) is a common cause of emergency endocrine problems, with a mortality rate
0f 0.3%-0.5% in developed countries; mortality rates are much higher in developing countries
[3]. Mortality in patients with DKA was around 10% in the 1980s; with the development of
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protocols for diagnosis and treatment, mortality has decreased
significantly [4].

Risk factors for DKA include racial/ethnic minority status,
young age, male sex, low income, low parental education level,
and lack of health insurance [5,6]. DKA presents clinically in
two ways, either at the time of diagnosis of TIDM (onset of dis-
ease) or in patients who have been diagnosed with T1DM but
do not comply with treatment and diet or whose disease can-
not be adequately controlled [2,7]. During treatment of DKA,
hypoglycemia, hypokalemia, hypocalcemia, hypomagnese-
mia, severe hypophosphatemia, hyperchloremic metabolic ac-
idosis, and brain edema may develop. Therefore, care should
be taken in patient follow-up and treatment management.

In late 2019, the first known infection with severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) caused
the related coronavirus disease 2019 (COVID-19), causing a
pandemic. This study aimed to evaluate and characterize the
clinical profile of the patient population diagnosed with DKA
in the pediatric intensive care unit (PICU) during pre-pan-
demic and pandemic periods as well as treatment protocols
and outcomes.

MATERIALS AND METHODS

The local Institutional Ethics Committee of Ankara University
Faculty of Medicine approved this study (No. [06-353-22). The
research was conducted according to the ethical principles of
the World Medical Association Declaration of Helsinki.

This was a descriptive, retrospective, single-center study
conducted between February 2015 and January 2022 in pa-
tients who were diagnosed with DKA and followed up in the
PICU. In the participating center, patients with moderate and
severe DKA are followed in the PICU until resolution of ke-
toacidosis. Patients with DKA were divided into two groups
according to pandemic status (group 1) and diabetes diagnosis
status (group 2). Both groups were examined in two subcat-
egories (pandemic status: pre-pandemic (2015-2020 March)
vs. pandemic (2020 March-2022); and diabetes diagnosis
status: previously diagnosed vs. newly diagnosed). Sixty-eight
patients aged 1 month to 18 years were retrospectively inves-
tigated. Nine patients were excluded from the study due to a
lack of medical data, leaving 59 patients for analysis. Patients
with DKA were admitted to the tertiary-level referral PICU
with a fellowship program. For diagnosis of ketoacidosis, hy-
perglycemia (blood glucose >200 mg/dl), acidosis (venous pH
<7.3 and/or plasma bicarbonate <15 mmol/L), and ketonemia
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KEY MESSAGES

= Patients admitted during the pandemic period had more
severe diabetic ketoacidosis (DKA) and higher Pediatric
Risk of Mortality (PRISM) III scores.

= Public health presentations were not effective during the
coronavirus disease 2019 (COVID-19) period.

= Awareness-raising campaigns are necessary to prevent
DKA through early symptom recognition and early treat-
ment.

and ketonuria were required [5]. In the hospital, both pediatric
critical care medicine and pediatric endocrinology teams used
the standard DKA treatment protocol shown in Table 1 [8].

Factors evaluated at admission or during hospitalization
included patient age; sex; body mass index (BMI); current
DKA diagnosis; family history; symptoms and duration of
symptoms at admission; center; comorbidity; duration of in-
sulin infusion therapy; length of PICU stay; pediatric endocri-
nology ward length of stay; blood gas levels (pH, pCO,, HCO,,
base excess, lactate); levels of blood glucose, blood ketone,
glycated hemoglobin (HbAlc), sodium, potassium, blood
urea nitrogen-creatinine, alanine aminotransferase, aspartate
aminotransferase, and C-reactive protein; complete blood
count; Glasgow Coma Score (GCS); Pediatric Risk of Mortality
(PRISM) III score; and recurrent intensive care admissions.
COVID-19 polymerase chain reaction (PCR) results were ob-
tained from hospital records. The PRISM III is a scoring system
used to predict mortality in a pediatric group [9].

Statistical Analysis
The data were analyzed using IBM SPSS ver. 23.0 (IBM Corp.).

Mean, standard deviation, median, frequency distribution, and
percentage values were determined as descriptive statistics of
the variables. Mean values were used in parametric tests, and
median values were used in nonparametric tests. Pearson's
chi-square test and Fisher's exact test were used to analyze cat-
egorical variables. The data were tested for normal distribution
using visual (histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk test). The inde-
pendent samples t-test was used to analyze differences in nor-
mally distributed variables between two independent groups.
The Mann-Whitney U-test was used to analyze differences
between the median values of non-normally distributed vari-
ables. P-values <0.05 were considered statistically significant.
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Table 1. General characteristics of DKA management in the participating PICU

1. Fluid management

Fluid loading is not required in mild to moderately dehydrated patients. In severely dehydrated patients, use normal saline in bolus (10 ml/kg). If in shock,

the deficit may recur. One-time loading should not exceed 500 ml.

Calculation of the total fluid intake according to the dehydration of the patients:

Total fluid: deficit+maintenance
Calculation of the amount of the deficit:
30-50 ml/kg in case of mild dehydration
60-90 ml/kg in case of moderate dehydration
100 mlfkg in case of severe dehydration
Hourly fluid volume=(deficit/48)+hourly maintenance

(If he is not in shock, the first loaded fluid is subtracted from the total fluid when calculating the hourly fluid amount.)

2. Glycemic control
Insulin therapy:
Standard insulin after normal saline hydration

Insulin infusion is started with a different intravenous access 0.1 Ul/kg/hr. Insulin liquid prepared by adding 50 units of regular insulin into 50 ml of
saline 0.05-0.1 Ul/kg/nr given speed. A dose of 0.05 Ul [kg/nr may be preferred in children under the age of three.

Target: decrease glycemia 75 mg/di/hr, if glycemia comes down lower than 50 mg/dl/hr or there is not pH correction in 2-4 hours, insulin infusion rate

can be increased to 0.15 Ufkg/hr.
Glucose administration:

Start continuous glucose infusion after reaching <250 mg/d! initiate with 5% glucose and raise glucose infusion concentration

If the patient experiences a rapid fall in blood glucose, increase the glucose concentration, do not reduce or discontinue the insulin infusion until the

acidosis is corrected.
3. Electrolytes management
Na target: 135-150 mEq/L
K target 3.5-5 mEq/L
PO, target >3 mEq/L

Unless there is renal insufficiency, 40 mmol/L KCL is added to all fluids except bolus fluid.
(or half KC+KPQ,). If the patient is hyperkalemia, potassium replacement until urine output should be delayed.

4. Laboratory
Immediate assessment:

Blood glucose-blood and urine ketones-blood gases-serum electrolytes (sodium, potassium, chloride, calcium, phosphate, magnesium)-blood ureic

nitrogen and creatinine
Hourly: blood glucose
Every 2 hourly: blood gases

Every 4 hourly: blood ketones, calcium, magnesium-ketones and glucose in urine-blood ureic nitrogen and creatinine.
(The frequency of monitoring the parameters can be changed according to the severity of the DKA. If pH >7.3, discontinue blood gas. If ketone is

negative, discontinue ketone test.)

DKA: diabetic ketoacidosis; PICU: pediatric intensive care unit.

RESULTS

Study Flow Diagram
A total of 59 patients was included in the study. The mean age

of the patients was 115 years, and 37 (62.5%) were female.
Forty of 59 (68%) had no previous diagnosis of diabetes, and
66% were admitted from the pediatric emergency department;
the remainder was transferred from different hospitals by the
national transport team. Thirty-six (61%) patients were admit-

Acute and Critical Care 2023 August 38(3):371-379

ted during the pre-pandemic period. The characteristics of
the patients were examined in two categories; previously di-
agnosed vs. newly diagnosed and pre-pandemic vs. pandemic
periods.

Patient Demographic Data

The SARS-CoV-2 PCR was positive in only one of the patients
with DKA admitted during the pandemic. No complications
were observed in any patients during the follow-up period.
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Antibiotic and antiviral treatments were administered to 17
of 59 patients, and the most commonly used antibiotic was
ampicillin-sulbactam (10/17), used to treat pneumonia. In pa-
tients whose symptoms (cough, fever, or wheezing) were clin-
ically and radiologically compatible with pneumonia (opacity,
infiltration), if there was also acute phase reactant elevation,
antibiotic treatment was started until the respiratory tract
PCR result was obtained because the patient was hospitalized
in the intensive care unit. Four patients received ceftriaxone
treatment for urinary tract infection. Piperacillin tazobactam
treatment was given to one patient for pancreatitis. Treatment
plans were based on laboratory and culture results in patients
with a diagnosis of urinary tract infection or pancreatitis.
Patients with newly diagnosed T1IDM were treated with
more hours of insulin infusions than those with previously
diagnosed T1DM (20.7+5.1 vs. 17.8+14 hours, P=0.244) and

T

those followed (28.5+8.9 vs. 17.3+6.7 hours, P<0.001) in the
PICU. The total hospital length of stay was longer in the newly
diagnosed group because of the need to regulate treatment
and educate families about the new diagnoses (P<0.05). There
were no complications during the PICU stay; neither mechani-
cal ventilation nor inotropes were required.

Comparison between Characteristic Features of the Patients
Followed with DKA According to Diabetes Diagnosis

Patient demographic features, admission findings, and first lab-
oratory data are given in Table 2. The most common hospital
admission symptoms were polydipsia (45.8%), polyuria (45.8%),
vomiting (39%), and abdominal pain (11.9%), (P<0.001). When
the laboratory parameters were evaluated, blood glucose,
blood ketone, potassium, phosphorus, and creatinine were
statistically significant (P=0.01, P=0.02, P<0.001, P=0.01, and

Table 2. Examination of the characteristic features of patients followed for DKA according to diabetes diagnosis

Diabetes diagnosis status

Parameter Total patient Previously diagnosed (n=19)  Newly diagnosed (n=40) Prvalue
Female 37(62.7) 12 (20.3) 25 (42.4) 0.96”
Age (yr) 145 143£25 11431 <0.001”
Diabetes diagnosis age (yr) 8.98+4.3 8.3+3.7 9.2+4.6 0.47°
Height (cm) 1494264 161.5£15 152415 <0.001°
BMI (kg/m?) 168+4.6 20.0+3.7 165452 0.003”
Height z-score 0.38 (-6.6 to 4.0) 0.14 (-3.2 t0 1.6) 0.54 (-6.6 to 4.0) 0219
BMI z-score -0.28 (-43t03.1) 0.03(-25t02.2) -0.66 (-4.3t03.1) 0.15"
Symptom duration (day) 7.0£103 25+3.4 14.0+11.0 <0.001”
PICU length of stay (hr) 25.049.7 17.36.7 28.5+8.9 <0.001?
Hospital stay (day) 9.0+4.0 5.0+2.8 90434 <0.001”
GCS 15.0+2.4 13.5+2.6 150425 039"
PRISM IlI score 8.0+2.1 8.0+2.3 8.0£2.1 0.80”
Pandemic status (pre-pandemic), yes 41 (69.5) 12 (20.3) 29 (49.2) 0.46°
Total saline bolus (ml/kg) 10.047.2 10.0+4.2 10.0+6.2 0.23"
Using crystalline insulin (hr) 20.0+8.8 17.8+14 20.745.1 0.24°
Polydipsia, yes 27 (45.8) 3(5.1) 24 (40.7) <0001?
Polyuria, yes 27 (45.8) 3(5.1) 24 (40.7) <0.001?
Vomiting, yes 23(38.9) 13 (22.0) 10 (16.9) <0.001”
Stomachache, yes 7 (11.9) 6(10.2) 1(1.7) 0.002”
Blood glucose (mg/dl) 466+129 5174102 4314132 0019
Sodium (mmol/L) 134.3+4.2 134.0+4.6 13444 0.92°
Potassium (mmol/L) 42408 4.740.7 40408 <0.001?
Phosphorus (mg/dl) 3.7+£15 49419 35+12 001"
Creatine (mg/dl) 0.8+03 09403 0.7+0.3 0.08"
Blood ketone (mmol/L) 6.2+1.1 6.0+1.2 6.9+1.0 0.02”

Values are presented as number (%), meanstandard deviation, or median (range).

DKA: diabetic ketoacidosis; BMI: body mass index; PICU: pediatric intensive care unit; GCS: Glasgow coma score; PRISM: Pediatric Risk of Mortality.

a) Chi-square test; b) Mann-Whitney U-test; c) Independent samples t-test.
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P=0.08, respectively) between patients with newly and previ-
ously diagnosed T1IDM.

Patients with newly diagnosed T1DM presented to the hos-
pital, on average, 14 days after symptom onset, while those
with previously diagnosed T1DM were admitted to the hospi-
tal within an average of 2.5 days. Symptom duration was much
longer in newly diagnosed patients due to their low awareness
of symptoms (P<0.001). When the patient population was ex-
amined in terms of previous and new diagnoses, age, height,
and BMI were lower than in the previously diagnosed group
(P<0.01, P<0.001, and P=0.09, respectively). When the comor-
bidities of the patients admitted with diagnosis of DKA were
evaluated, the most common comorbidities were hypothy-
roidism (13%), obesity (1.6%), hypertension (3.2%), celiac dis-
ease (1.6%), and medullary nephrocalcinosis (1.6%). Cerebral
edema was suspected in three of the patients with low GCS
and severe acidosis. These three patients were examined using
computed cranial tomography. Cerebral edema was detected
in one of them and a 3% NaCl infusion was given. No compli-
cations were observed in the follow-up.

Comparison between Characteristics of Patients

Followed with DKA According to the Pandemic Period
When patients were evaluated according to the pre-pandemic

and pandemic periods, severe DKA was more common during
the pandemic period. Patients admitted during the pandemic
period had higher PRISM III scores (10+2 vs. 8+2) and low-
er pH values (7.0+0.1 vs. 7.1+0.1). The differences in PRISM
III and pH values were statistically significant (P=0.021 and

T

P=0.008, respectively). The severity of disease at the time of
admission to the PICU before and during the pandemic period
of patients admitted to the hospital is shown in Figure 1.

The pandemic group was compared with pre-pandemic
group, there was a significant difference in laboratory param-
eters of pH, HCO,, and lactate and also of PRISM III score
(P=0.008, P=0.017, P=0.008, and P=.021, respectively). Late ad-
mission of patients to the hospital because of the negative ef-
fects of the pandemic resulted in worse blood gas parameters.
Table 3 illustrates the evaluation of patients before and after

the pandemic.

DISCUSSION

DKA treatment has been extensively studied and described
in the literature. Few studies have compared clinical features
and results between patients who presented with DKA with a
diagnosis of TIDM and patients without a previous diagnosis
of T1DM, and examination of the effects of the COVID-19 pan-
demic on such patients is rare. In the present study, patients
with newly diagnosed T1DM presented to the hospital, on av-
erage, 14 days after symptom onset, and those with previously
diagnosed T1DM were admitted to the hospital within an aver-
age of 2.5 days. Patients admitted during the pandemic period
had higher PRISM Il scores and lower pH values. Patients with
newly diagnosed T1DM received longer insulin infusions and
were followed longer in the PICU. For the study, patients were
divided into two groups and four subgroups. This comparison

was preferred because pandemic subgroups and pre-pandem-

[l Mild DKA B Moderate DKA [ Severe DAK

14 (34%)

13 (32%)

P=0.004"

12 (66%)

6 (34%)

Pre-pandemic period

Pandemic period

Figure 1. Disease severity of patients at the time of admission to the pediatric intensive care unit during prepandemic and pandemic periods. Mild
diabetic ketoacidosis (DKA): pH <7.3, moderate DKA: pH <7.2, severe DKA: pH <7.1. DKA pre-pandemic patients (mild:moderate:severe), 13:14:14;

DKA pandemic patients (mild:moderate:severe), 0:6:12. a) Chi-square test.

Acute and Critical Care 2023 August 38(3):371-379
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Table 3. Examination of the characteristics of patients followed for DKA according to time period

Pandemic status

Parameter Total patients Pre-pandemic (n=41) Pandemic (n=18) P-value
Newly diagnosed 40 (100) 29 (72.5) 11 (27.5) 033"
Female 37 (62.7) 25 (42.2) 12 (20.3) 0.67°
Age (yr) 1145 1145 1245 0.45”
Diabetes diagnosis age (yr) 9+4 9+4 9+4 0.74"
Height (cm) 149+27 143426 14827 0.51”
BMI (kg/m?) 16.8+4.6 17.9+4.3 18.245.4 094
Height z-score 0.39 (-6.6 to 4.0) 0.1(-6.1to 4.0) 0.5(-6.6 t0 3.9) 0.66°
BMI z-score -0.4+1.7 -03+1.6 -08+1.9 0.36°
Body weight (kg) 40+19 38+19 42420 0.53"
Symptom duration (day) 7.0£10.3 7.0£9.9 6.0+£11.4 0.54°
PICU length of stay (hr) 25.049.7 25.5+10.1 23.6189 0.51”
Hospital stay (day) 9+4 9+4 8+4 0.18°
GCS 15.0+2.4 135425 12.842.3 0.22
PRISM Il score 8.742.1 80420 10.0+2.0 0.027
Total saline bolus (ml/kg) 10+7 1048 1046 0.79"
Blood glucose (mg/dl) 466+129 452+139 491+103 035"
HbA1c (%) 11.843.3 11.843.4 11.843.0 091
pH 7.10£0.13 7.13+0.13 7.030.10 0.01¢
pCo, 2134113 215+12.7 17.2454 0.09°”
HCO, 7.0£3.8 8.4+4 42424 0.01¢
Lactate 20+1.4 24£1.7 19413 0.01”
Leukocyte (x10°/L) 14,584+8,017 16,672+9,445 12,970+7,087 0.003”
Neutrophil (x10°/L) 10,047+7,823 12,300+8,853 821146915 0.02”

Values are presented as number (%), mean+standard deviation, or median (range).

DKA: diabetic ketoacidosis; BMI: body mass index; PICU: pediatric intensive care unit; GCS: Glasgow coma score; PRISM: Pediatric Risk of Mortality.

a) Chi-square test; b) Independent samples t-test; c) Mann-Whitney U-test.

ic subgroups were not proportional.

Nausea, vomiting, and abdominal pain are indicators of
ketosis and represent metabolic decompensation of diabetes.
In this study, similar to the study by Lopes et al. [10], the most
common hospital admission symptoms were polydipsia, poly-
uria, vomiting, and abdominal pain. The duration of symp-
toms, similar to the study of Lopes et al. [10], was 2.5 days on
average for patients with a previous diagnosis and an average
of 14 days in patients who were diagnosed with diabetes while
under intensive care hospitalization. The researchers think
that this is because of the earlier recognition of metabolic
decomposition in patients with previously diagnosed T1DM,
owing to awareness. They also believe this was related to faster
decompensation of patients using insulin. Similar to the study
of Lopes et al. [10], mean age, BMI, and tendency to enter
hypokalemia were similar in patients with newly diagnosed
T1DM in the present study.

The present study also found that, similar to the study of

376 https://www.accjournal.org

Baloch et al. [11], the pandemic-onset group presented with
more severe DKA. The admission pH of patients hospitalized
in the unit was seven during the pandemic, and the mean pH
was 7.1 in the pre-pandemic period. The PRISM III score can
assist physicians in the early prediction of adverse clinical out-
comes in patients with DKA and may help improve outcomes
in the management of DKA. In the study of Baloch et al. [11]
of 114 patients, inotropic use, mechanical ventilation support,
and mortality were observed in patients with PRISM III scores
higher than 8. Regarding PRISM III scores of patients in the
present study, the average was 8 points in the pre-pandemic
period and 10 points in the pandemic-onset period, a signifi-
cant difference. However, none of the patients required inotro-
pes and were not intubated.

According to the literature, the COVID-19 pandemic may
have affected the incidence of DKA admissions and newly
diagnosed diabetes. In a meta-analysis by Alfayez et al. [12]
examining the relationship between DKA frequency and the

Acute and Critical Care 2023 August 38(3):371-379
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pandemic, the risk of DKA increased, especially the risk of
severe DKA. There appears to be a bidirectional interaction
between DKA and infection by SARS-CoV-2. Whether SARS-
CoV-2 directly infects pancreatic B-cells and potentially con-
tributes to the development of DKA is not clear. However,
some reports on this issue have stated that the infection caused
by SARS-CoV-2 can cause severe metabolic decompensation
and DKA in patients. Also, based on observations that other
coronaviruses bound to angiotensin-converting enzyme 2 re-
ceptors expressed by pancreatic beta cells, there is speculation
that infection by SARS-CoV-2 may directly damage pancreatic
beta cells, triggering the development of ketoacidosis [13-16].

The most feared complication of DKA is cerebral edema.
Although its incidence is between 0.5% and 0.9%, it causes a
high mortality rate of 21%-24% [17,18]. Patients who develop
moderate-to-severe DKA may have poorer performance on
measures of short-term memory, long-term memory, and
general 1Q [19]. Durward et al. [20] demonstrated the role of
glucose-corrected serum sodium as a potential early marker
of cerebral edema in a retrospective cohort study of 53 patients
with severe DKA. In the present study, cerebral edema was
suspected in three patients with low GCS and severe acidosis.
These patients were examined using computed cranial tomog-
raphy. Cerebral edema was detected in one of these patients
and a 3% NaCl infusion was given. No complications were ob-
served during follow-up. The corrected sodium value in study
patients was 140+3.9 mEq/L, and no significant relationship
was found between corrected sodium and cerebral edema.
The researchers attributed this to the presence of cerebral ede-
ma in only one patient in the study cohort. Similar to the pres-
ent study, research comparing 117 children hospitalized for
DKA in a hospital in Pakistan showed that patients with a new
diagnosis of TIDM stayed longer in the PICU due to treatment
regulation and family education [21].

Ther present study analyzed 45 patients with DKA admitted
to the participating center during the five years preceding the
pandemic. After the onset of the pandemic, 23 such patients
were admitted. During the pandemic, there was an increase in
the number of patients diagnosed with DKA admitted to the
PICU of the hospital. In conclusion, there has been an increase
in the incidence of DKA in the center. Although the reason for
this is not known, it may be because public health presenta-
tions about DKA and its symptoms were not effective during
the COVID-19 period, families were worried about presenting
to the hospital, admissions were late, and physicians were
more reluctant to perform blood sugar and urinalysis because

Acute and Critical Care 2023 August 38(3):371-379
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of the greater focus on COVID-19.

Interruption of health services for chronic diseases during
the pandemic period reduced patient access to health services.
In addition, families delayed visits to health institutions when
their children got sick, resulting in more severe PICU presen-
tation during the pandemic period. According to the literature,
if parents suspected diabetes in their children, patients were
admitted to the hospital with mild DKA. Although distance ed-
ucation and consultation opportunities such as telemedicine
were provided, deficiencies in the management of chronic
diseases during the pandemic period and the delay in new di-
agnosis of diabetes caused patients to present to hospitals with
more severe disease.

In their study of 615 patients with newly diagnosed TIDM
(401 admitted before the pandemic and 214 admitted during),
Chambers et al. [22] found that patients who presented during
the pandemic period had more severe DKA and longer hospi-
tal stays. In the present study, there was no statistically signif-
icant difference between the hospitalization times of patients
with DKA regardless of period, contrary to what was expected.
This could be related to the smaller sample size and the more
heterogeneous patient group. This situation also might be af-
fected by faster and more intense treatment arrangements and
training of patients to meet the new hospitalization demands
due to the decrease in bed capacity for isolation measures
during the pandemic.

The strength of this study is that 59 patients were man-
aged with the same DKA protocol, allowing comparison of
patient outcomes. Limitations of the study were that it was a
single-center, retrospective study and had a small number of
patients compared with previous studies.

Early recognition and management of diabetes can pre-
vent costly hospitalizations. However, diagnosis of diabetes
and DKA may be delayed due to the negative effects of the
COVID-19 pandemic on the healthcare system and difficulties
in providing health services. The authors believe that aware-
ness-raising campaigns (reminder brochures, social media
reminders, and education) are necessary to prevent DKA
through early symptom recognition and early treatment.
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