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INTRODUCTION

The aim of this study was to identify the risk factors for presence and severity of diabetic
ketoacidosis (DKA) at the onset of type 1 diabetes mellitus (T1DM) in Korean children and
adolescents. A retrospective chart review of children and adolescents newly diagnosed with
T1DM was conducted in seven secondary and tertiary centers in Korea. Eligible subjects
were < 20 years of age and had records on the presence or absence of DKA at the time of
T1DM diagnosis. DKA severity was categorized as mild, moderate, or severe. Data were
collected on age, height, body weight, pubertal status, family history of diabetes, delayed
diagnosis, preceding infections, health insurance status, and parental education level. A
total of 361 patients (male 46.3%) with TIDM were included. Overall, 177 (49.0%)
patients presented with DKA at T1IDM diagnosis. Risk factors predicting DKA at T1DM
diagnosis were age > 12 years, lower serum C-peptide levels, presence of a preceding
infection, and delayed diagnosis. Low parental education level and preceding infection
increased the severity of DKA. These results suggest that alertness of the physician and
public awareness of diabetes symptoms are needed to decrease the incidence and severity
of DKA at T1DM diagnosis.
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paired cognitive functions, such as short-term memory and long-
term intelligence (7,8). The incidence of DKA at the time of TIDM

The incidence of type 1 diabetes mellitus (T1DM) is increasing
worldwide (1,2). In particular, regions with a low incidence have
experienced a more rapid increase in newly diagnosed T1DM
cases (1). The TIDM population is increasing continuously in
Korea, the nation with very low prevalence of TIDM in the world
(3-5). Diabetic ketoacidosis (DKA), which is caused by absolute
insulin deficiency, is the most serious life-threatening acute
complication of TIDM. It is related to 0.15%-0.31% of mortali-
ties among patients with TIDM (6). Cerebral edema is respon-
sible for 0.46%-4.60% of mortalities and is the leading cause of
mortality related to DKA (6). In addition, DKA is related to im-
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diagnosis ranges from 15% to 67% (2,9,10) depending on the
geographic region. Although the incidence of TIDM has increas-
ed worldwide, the incidence of DKA at diagnosis has decreased
according to several studies (11,12), or has not changed accord-
ing to other studies (2,13).

In previous studies, young age, particularly < 2 years, low ac-
cessibility to medical care, and absence of a family history of
T1DM were identified as risk factors for DKA at T1DM diagno-
sis (14). Particular geographic regions (10) and ethnicities (15)
with a low background incidence of TIDM are associated with
a higher risk of DKA at TIDM diagnosis. The higher incidence
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of DKA associated with a lack of TIDM family history or with a
low incidence of T1DM in the population suggests that diabetes
awareness reduces the incidence of DKA. No study has report-
ed the incidence of or risk factors for DKA in Asian children who
have a very low incidence of TIDM.

The objective of this multicenter study was to evaluate the in-
cidence of DKA at TIDM diagnosis in Korean children and ad-
olescents and to determine the risk factors for developing DKA
at T1IDM diagnosis. We also evaluated the factors affecting DKA
severity. If these risk factors are controllable, it would be possi-
ble to reduce the rate and severity of DKA, which is a life-threat-
ening complication of TIDM.

MATERIALS AND METHODS

Subjects

The subjects were recruited from seven secondary and tertiary
centers in Korea and were diagnosed with T1DM from January
2000 to May 2015. The participating centers are located through-
out the country (Seoul National University Children’s Hospital
and Seoul Metropolitan Government-Seoul National University
(SMG-SNU) Boramae Medical Center in Seoul; Dong-A Univer-
sity Hospital in Busan; Chosun University Hospital in Gwangju;
Dankook University Hospital in Cheonan; Seoul National Uni-
versity Bundang Hospital in Seongnam; and Inje University 11-
san Paik Hospital in Goyang).

T1DM was defined as insulin dependency with one of the
following conditions: 1) serum C-peptide level < 0.6 ng/mL;2)
24-hour urine C-peptide level < 30 pg/24 hr; 3) DKA at diagno-
sis; or 4) positivity for one or more diabetes-associated autoan-
tibodies. DKA was defined as hyperglycemia with venous blood
pH < 7.3 or a bicarbonate level < 15 mEq/dL. DKA severity was
classified by venous blood pH: severe < 7.1; moderate > 7.1 and
<7.2;mild >7.2and <7.3.

Eligible subjects were children and adolescents diagnosed
with T1DM before 20 years of age who also had medical records
regarding the presence or absence of DKA at TIDM diagnosis.
Patients diagnosed before 1 year of age were excluded.

Methods
Medical records were reviewed retrospectively. Data were col-
lected on age, height, weight, pubertal status, season (spring,
March-May; summer, June-August; autumn, September-No-
vember; winter, December-February), family history of diabe-
tes, delayed diagnosis, presence of preceding infections, health
insurance status, and parents’ education level at diagnosis. The
date of diagnosis was defined as the first day of insulin admin-
istration. Laboratory results at diagnosis, such as serum glucose,
C-peptide, glycated hemoglobin (HbAlc), venous pH and bicar-
bonate levels, were also investigated.

Weight loss was estimated as the difference between weight
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after recovery from acute diabetes and weight at diagnosis. Body
mass index (BMI) was calculated as weight (kg) divided by height
squared (m?). The BMI standard deviation score (SDS) was cal-
culated for each subject based on 2007 Korean National Growth
Charts (16). Delayed diagnosis was defined as a diagnosis of a
disease other than diabetes at the first medical consultation. A
high parental education level was defined if both parents grad-
uated college or university. A low parental education level was
defined when atleast one parent had an education of high school
orless.

All Koreans are covered by one of the following three health-
care programs depending on their household income: 1) the
national health insurance program; 2) copayment subsidies for
the project; and 3) the medical aid program (healthcare for the
poor). Thus, health insurance status in Korea is considered an
indicator of socioeconomic status.

Statistical analysis

Statistical analyses were performed using SPSS ver. 21.0 for Win-
dows software (SPSS Inc., Chicago, IL, USA). Variables were as-
sessed for a normal distribution. All continuous variables are
described as means + standard deviation. Student’s ¢-test and
the y* test were used to evaluate differences between patients
with and without DKA at T1DM diagnosis. Analysis of variance
and the y test for trend analysis were used to compare variables
between DKA severity groups. Multivariate logistic regression
analysis was used to evaluate risk factors for 1) the presence of
DKA at T1IDM diagnosis and 2) DKA severity at TIDM diagno-
sis. A Pvalue < 0.05 was considered statistically significant.

Ethics statement

The present study protocol was reviewed and approved by the
Institutional Review Board of Seoul National University Hospi-
tal (IRB No. 1507-025-686), Ilsan Paik Hospital (IRB No. 2015-
06-024), Seoul National University Bundang Hospital (IRB No.
B-1607-356-401), Dong-A University Hospital (IRB No. 15-127),
Chosun University Hospital (IRB No. 2015-07-016-001), Dankook
University Hospital (IRB No. DKUH 2016-02-019), SMG-SNU
Boramae Medical Center (IRB No.16-2015-104). Informed con-
sent was waived by each IRB.

RESULTS

Subject characteristics

A total of 361 patients with TIDM were included in this study.
Overall, 49.0% (177/361) of the patients with TIDM presented
with DKA at TIDM diagnosis. Male patients comprised 46.3%
of the study population, and their mean age at TIDM diagnosis
was 8.9 + 4.0 years. In total, 65.1% of the study population was
prepubertal. The mean height SDS was 0.48 + 1.18, mean weight
SDS at diagnosis was —0.46 + 1.16, mean weight SDS after stabi-
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lization was 0.20 + 0.96, and change in the weight SDS was 0.69
+ 0.58. The mean BMI SDS at diagnosis was —0.88 + 1.44, mean
BMI SDS after stabilization was 0.08 + 1.10, and change in the
BMI SDS was 1.00 + 0.82. Of the total patients, 30% were diag-
nosed in spring, 26.6% in summer, 22.2% in autumn, and 21.1%
in winter. Approximately 40% had a family history of diabetes.
Of the total study population, 46.6% were not diagnosed with
diabetes mellitus (DM) at their first hospital visit (delayed diag-
nosis), and 60.9% had parents with a high education level. Most
patients were covered by the national health insurance program,
3.1% were receiving copayment subsidies for the near poor proj-
ect, and 2.8% were covered by the medical aid program. The

Table 1. Characteristics of patients according to the presence of DKA at diagnosis

proportion who were receiving copayment subsidies was high-
er among patients with TIDM than among the total population
(0.6%), and the proportion receiving medical aid was the same
as that in the total population (2.8%) (17).

Comparison between patients with and without DKA

The comparison between patients with and without DKA at di-
agnosis is shown in Table 1. No differences in sex ratio or mean
age at diagnosis were detected between the two groups, but more
children were aged < 3 years and = 12 years in the DKA group
than in the non-DKA group (14.1% and 29.4% in DKA group vs.
6.5% and 21.2%, in non-DKA group, respectively; P = 0.004).

Characteristics With DKA (n = 177) Without DKA (n = 184) Pvalue
Male 78 (44.1) 89 (48.4) 0.460
Age, yr 8.80 £ 4.30 8.80 £ 3.70 0.911

<3 25 (14.9) 12 (6.5)

3-12 100 (56.5) 133 (72.3)

>12 52 (29.4) 39 (21.2)
Puberty 62 (37.1) 57 (32.8) 0.398
Height SDS 0.56 + 1.27 0.41 £ 1.10 0.229
Weight SDS

At diagnosis -0.49 £ 1.21 -0.44 £1.12 0.140

After stabilization 0.28 + 1.03 0.12 £ 0.88 0.697

Change -0.77 £ 0.66 —0.61 £ 0.48 0.015
BMI SDS

At diagnosis -0.98 £ 1.52 -0.78 £ 1.36 0.212

After stabilization 0.11 £ 1.07 0.05 £ 1.07 0.586

Change 0.93 £ 0.08 0.68 £ 0.06 0.014
Delayed diagnosis 77 (44.5) 51 (28.5) 0.002
Family history of diabetes 69 (41.6) 68 (37.8) 0.510
Health insurance/co-payment/medical aid 142/4/7 (92.8/2.6/4.6) 164/6/2 (95.3/3.5/1.2) 0.353
High parental education 64 (58.2) 73 (63.5) 0.495
Preceding infection 34 (19.8) 13(7.2) 0.001
Serum C-peptide, ng/mL 0.44 £ 0.40 0.73 £ 0.70 < 0.001
Glucose, mg/dL 537.20 £+ 249.80 453.30 + 176.30 < 0.001
HbA1c, % 12.60 £+ 1.90 1210 £+ 2.40 0.071

Data are expressed as the mean + standard deviation or number (%).
DKA = diabetic ketoacidosis, SDS = standard deviation score, BMI = body mass index, HbA1c = glycated hemoglobin.

Table 2. Risk factors for DKA at T1DM diagnosis

Univariate analysis

Multivariate analysis

Variables
OR (95% Cl) Pvalue OR (95% Cl) Pvalue

Age group, yr

<3(vs.3-12) 2.77 (1.33-5.78) 0.007 1.69 (0.76-3.73) 0.197

>12 (vs. 3-12) 1.77 (1.09-2.89) 0.022 2.78 (1.57-4.90) < 0.001
Puberty (vs. prepuberty) 1.21 (0.78-1.89) 0.398 - -
Preceding infection 3.16 (1.61-6.23) 0.001 3.01 (1.41-6.42) 0.004
Delayed diagnosis 2.01 (1.29-3.13) 0.002 1.75 (1.07-2.84) 0.025
Family history of diabetes 1.17 (0.76-1.80) 0.472 - -
Co-payment/medical care (vs. insurance) 1.59 (0.62—4.06) 0.334 - -
Low parental education 1.25(0.73-2.14) 0.312 - -
Serum C-peptide 0.26 (0.14-0.46) < 0.001 0.22 (0.11-0.41) < 0.001
Glucose 1.00 (1.00-1.00) < 0.001 - -
HbA1c 1.09 (0.99-1.20) 0.072 - -

DKA = diabetic ketoacidosis, T1DM = type 1 diabetes mellitus, OR = odds ratio, Cl = confidence interval, HbA1c = glycated hemoglobin.

https://doi.org/10.3346/jkms.2017.32.2.303

http://jkms.org 305



JKMS

Lee HJ, et al. < DKA at T1IDM Diagnosis

Table 3. Characteristics of the patients with DKA according to severity of DKA

Variables Mild (n = 67, 41.1) Moderate (n = 52, 31.9) Severe (n = 44, 27.0) Pvalue
Male 27 (40.3) 28 (53.9) 18 (40.9) 0.281
Age, yr 8.81 £ 4.24 8.72 £ 4.37 924 £ 417 0.827

<3 8(11.9 6(11.5) 5(11.4)

3-12 40 (59.7) 31(59.6) 24 (54.5)

>12 19 (28.4) 15 (28.8) 15 (34.1)
Height SDS 0.54 £ 1.06 0.59 £ 1.52 0.62 £ 1.36 0.948
Weight SDS

At diagnosis —0.46 £ 1.26 -0.52 £ 1.25 —0.57 £ 1.16 0.914

After stabilization 0.29 £ 1.01 0.38 £ 1.18 017 £ 0.84 0.632

Change 0.74 £ 0.46 0.90 £ 0.81 0.71 £0.75 0.358
BMI SDS

At diagnosis -0.94 £ 1.51 0.19 £ 0.99 110 £ 0.72 0.293

After stabilization -1.05 £ 1.68 113+ 0.17 127 £1.10 0.852

Change 111 £ 144 1.04 £ 0.18 1.01 £1.05 0.448
Puberty 25 (38.5) 19 (37.3) 15 (38.5) 0.989
Delayed diagnosis 31 (47.0) 24 (47.1) 19 (44.2) 0.951
Family history of diabetes 28 (43.1) 19 (39.6) 18 (43.9) 0.903
Co-payment/medical aid (vs. insurance) 1(1.6) 3(7.0) 5(15.2) 0.037
High parental education 28 (68.3) 19 (59.4) 11 (37.9) 0.014
Preceding infection 8(12.1) 9(17.6) 14 (32.6) 0.010
Serum C-peptide, ng/mL 0.54 £ 0.53 0.38 £ 0.26 0.35 £ 0.23 0.024
Glucose, mg/dL 464.80 + 186.30 583.60 + 338.40 591.10 £+ 200.30 0.010
HbA1c, % 12.70 £1.70 12.50 £ 2.00 12.60 £ 1.90 0.923

Data are expressed as the mean + standard deviation or number (%).

DKA = diabetic ketoacidosis, SDS = standard deviation score, BMI = body mass index, HbA1c = glycated hemoglobin.

Pubertal status, height, and weight at diagnosis did not differ
between the two groups. Patients with DKA at diagnosis lost
more weight than did patients without DKA. Delayed diagnosis
(44.5% vs. 28.5%) and preceding infections (19.8% vs. 7.2%) were
more prevalent in the DKA than non-DKA group at diagnosis.
However, a family history of diabetes, health insurance status,
and parental education level did not differ between the two groups.
The serum C-peptide level was lower and initial serum glucose
level higher in the DKA than the non-DKA group. No difference
was found in HbA1clevels at diagnosis.

Risk factors for DKA at TIDM diagnosis

Univariate analysis revealed that age < 3yearsor > 12yearsin-
creased the risks for DKA (odds ratio [OR], 2.77; 95% confidence
interval [CI], 1.33-5.78; P = 0.007 and OR, 1.77; 95% CI, 1.09-
2.89; P = 0.022, respectively), compared with the 3-12-year age
group (Table 2). A preceding infection (OR, 3.16; 95% CI, 1.61-
6.23; P = 0.001) and a delayed diagnosis (OR, 2.01; 95% CI, 1.29-
3.13; P =0.002) also increased the risk for DKA. Serum C-pep-
tide levels were lower in patients with DKA than in those with-
out DKA (OR, 0.26; 95% CI, 0.14-0.46; P < 0.001). Multivariate
analysis revealed that age > 12 years (OR, 2.78; 95% CI, 1.57-
4.90; P < 0.001), a preceding infection (OR, 3.01; 95% CI, 1.41-
6.42; P = 0.004), delayed diagnosis (OR, 1.75; 95% CI, 1.07-2.84;
P =0.025), and a low serum C-peptide level (OR, 0.22; 95% CI,
0.11-0.41; P < 0.001) increased the risk for DKA at TIDM diag-
nosis (Table 2).
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Comparisons between groups according to DKA severity
We analyzed 163 of 177 patients with DKA at diagnosis, exclud-
ing 14 patients whose DKA severity could not be determined
due to incomplete records. A lower socioeconomic status as-
sumed by insurance status, lower parental education level, pre-
ceding infection, and lower serum C-peptide level were related
to severe DKA (Table 3). The proportion of patients with health
insurance (vs. copayment subsidies and the medical aid pro-
gram) was 98.4% in the mild DKA group, 93.0% in the moderate
DKA group, and 84.8% in the severe DKA group (P for trend =
0.037). Approximately 68% of parents had a high education lev-
els in the mild DKA group, 59.4% in the moderate DKA group,
and 37.9% in the severe DKA group (P for trend = 0.014). As the
DKA severity increased, the rate of preceding infections incre-
ased (P for trend = 0.010), and the mean serum C-peptide level
decreased (P for trend = 0.024). No differences in mean age, sex,
puberty, delayed diagnosis, or family history of DM were observ-
ed among the mild, moderate, and severe DKA groups.

Risk factors for severe DKA at TIDM diagnosis

Univariate analysis revealed that preceding infections (OR, 2.84;
95% CI, 1.25-6.44; P = 0.013), low parental education level (OR,
2.96; 95% CI, 1.22-7.20; P = 0.017), and copayment subsidies or
medical aid (OR, 4.55; 95% CI, 1.15-18.09; P = 0.031) increased
the risk for severe DKA at TIDM diagnosis (Table 4). Multivari-
ate logistic regression analysis of the factors determined to be
statistically significant in the univariate analysis showed that a
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Table 4. Risk factors for severe DKA (vs. mild to moderate DKA)

Univariate analysis

Multivariate analysis

Variables
OR (95% Cl) Pvalue OR (95% Cl) Pvalue

Age group, yr

<3(vs.3-12) 1.06 (0.34-3.24) 0.944

>12 (vs. 3-12) 1.31(0.61-2.80) 0.496
Puberty (vs. prepuberty) 1.02 (0.49-2.16) 0.953 - -
Preceding infection 2.84 (1.25-6.44) 0.013 3.94 (1.32-11.77) 0.013
Delayed diagnosis 0.89 (0.44-1.80) 0.751 - -
Family history of diabetes 1.09 (0.53-2.26) 0.798 - -
Co-payment/medical aid (vs. insurance) 4.55 (1.15-18.09) 0.031 1.63 (0.14-19.72) 0.701
Low parental education 2.96 (1.22—7.20) 0.017 2.80 (0.98-8.01) 0.047
Serum C-peptide 0.34 (0.10-1.16) 0.085 - -
Glucose 1.00 (1.00-1.00) 0.119
HbA1c 0.99 (0.83-1.19) 0.940

DKA = diabetic ketoacidosis, OR = odds ratio, Cl = confidence interval, HbA1c = glycated hemoglobin.

preceding infection and low parental education level increased
the risk for severe DKA (OR, 3.94; 95% CI, 1.32-11.77; P = 0.013
and OR, 2.80; 95% CI, 0.98-8.01; P = 0.047, respectively).

DISCUSSION

In the present study, 49% of patients newly diagnosed with TIDM
had DKA. Age 2 12, lower serum C-peptide levels, presence of a
preceding infection, and delayed diagnosis significantly increas-
ed the risk for DKA at T1IDM diagnosis. Low parental education
level and preceding infection increased the risk of severe DKA.

This incidence of DKA at TIDM diagnosis in this study is rel-
atively high compared with that in Western countries where
there is a higher prevalence of TIDM (11,14,18,19). This might
be explained by ascertainment bias, as this study was conduct-
ed at secondary and tertiary centers, which tend to admit pa-
tients with more severe symptoms or delayed visits to the hos-
pital after the initial presentation. As most patients with TIDM
are referred to secondary and tertiary centers, the incidence of
DKA in this study may not be exaggerated and may indicate the
overall incidence of DKA at diagnosis in Korea.

Previous studies have reported that younger age at T1IDM di-
agnosis is a risk factor for DKA (13,14). In this study, children
aged < 3yearsor > 12years had a higher risk for DKA at TIDM
diagnosis. However, after adjusting for serum C-peptide levels,
age < 3 years was not a significant risk factor for DKA, suggest-
ing that the higher risk of DKA at a younger age may be due to
more decreased B-cell function. In fact, aggressive diabetes and
delayed detection of diabetes symptoms are more frequent in
young children. Participating in a prospective cohort that in-
formed the parents about diabetes symptoms decreased the
risk of DKA at TIDM diagnosis in young children (19). On the
other hand, children and adolescents > 12 years continued to
have a significantly higher risk of DKA at TIDM diagnosis after
adjusting for C-peptide levels, puberty, and delayed diagnosis.
Children and adolescents at this age have likely escaped paren-
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tal control; thus, detection or reporting of symptoms may be
delayed. A study in New Zealand reported an increased risk for
DKA at age around 11 years (13). Because earlier detection of
symptoms in young children is possible through involvement
in toileting and provision of water by parents, the authors sug-
gested that greater self-awareness and earlier reporting of symp-
toms in children older than 11 years are needed to prevent DKA.

C-peptide is a surrogate marker of endogenous insulin secre-
tion. A low C-peptide level implies decreased p-cell function.
Thus, patients with DKA due to a significant B-cell failure are
likely to have lower C-peptide and higher glucose levels. As ex-
pected, our study showed that C-peptide levels of DKA group
were lower than those of non-DKA group.

Infection is related to T1IDM and an increased risk for DKA.
Infection can accelerate destruction of B-cells through an auto-
immune process (20). Therefore, destruction of B-cells may in-
crease the risk for DKA and its severity. Infection also results in
inflammation, release of pro-inflammatory cytokines, and a
counter regulatory response related to insulin resistance and
metabolic decompensation (21). On the other hand, symptoms
of infection may mask the symptoms of TIDM, delay diagnosis,
and increase the risk for DKA.

A delayed diagnosis in this study referred to a missed TIDM
diagnosis at the first medical counseling visit for symptoms such
as polyuria, polydipsia, and weight loss. As mentioned earlier,
some patients were misdiagnosed with gastroenteritis or a re-
spiratory infection and diagnosed with T1DM later, after DKA
occurred. After adjusting for preceding infections, a delayed di-
agnosis still increased the risk for DKA. Thus, initial suspicion
and monitoring blood sugar levels could prevent a delayed di-
agnosis and reduce development of DKA.

Public education about diabetes symptoms alone can reduce
the frequency of DKA through preventing a delayed diagnosis.
An Italian study reported that a decrease in the frequency of
DKA at T1IDM diagnosis from 78% to 12.5% 8 years after the ed-
ucation program for the public and primary physicians (22).
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Other studies from Sweden (23) and Finland (11) also reported
that education reduces the frequency of DKA at TIDM diagnosis.

We found that DKA severity was influenced by socioeco-
nomic factors as well as the presence of preceding infection. An
education level higher than college in both parents reduced the
risk for severe DKA in this study. Furthermore, if the education
level of one or both parents was high school or lower, the risk
for severe DKA at T1DM diagnosis was 2.8-fold higher compared
with parents with more education. This result is consistent with
previous studies. A lower education level in the mother was re-
lated to a higher risk of DKA at onset in Lithuania (24). A lower
parental education level was related to a higher prevalence of
DKA according to the US Search for Diabetes in Youth study (18).

Those receiving copayment subsidies and medical aid with
low income probably have less time and capacity to take care of
their children and may not detect diabetic symptoms early. How-
ever, the relationship between DKA severity and insurance sta-
tus was not significant after adjusting for other factors, which
may be due to the small sample size of the copayment subsidies
and medical aid groups.

This study had some limitations, including the retrospective
medical record review. Some records contained incomplete
data regarding parental education level and previous visits to
other hospitals before the TIDM diagnosis. In addition, data
from one secondary and six tertiary centers, where more criti-
cal patients tend to visit, may have caused selection bias. Fur-
ther prospective studies inclusive of more complete data are
needed. Despite these limitations, this study is the first nation-
wide multicenter study to evaluate the risk factors for DKA, in-
cluding socioeconomic factors, at TIDM diagnosis, performed
in East Asia, where the incidence of TIDM is very low. In the fu-
ture, more studies on T1IDM and DKA incidence time trends
will be helpful to understand the risk factors for DKA.

In conclusion, the incidence of DKA at T1IDM diagnosis in
Korean children and adolescents in this study was 49%. The risk
factors for DKA at TIDM diagnosis were age = 12 years, low C-
peptide levels, delayed diagnosis, and a preceding infection. A
low parental education level and preceding infection were more
likely to cause severe DKA. Thus, public education and the phy-
sician’s alertness are important to reduce the incidence and se-
verity of DKA, a life-threatening complication due to TIDM.
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