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ABSTRACT
Type 1 diabetes mellitus (T1DM) is an endocrine disorder, marked by elevated blood glucose level caused by
autoimmune process destroying the β-cells of the pancreas which mostly affects children. It is an often-overlooked
condition, with low awareness among clinicians and parents alike which led to late diagnosis and patients often
presenting with acute complications. Often triggered by a viral infection, here we presented an interesting case of early
onset T1DM presenting with Diabetic ketoacidosis (DKA) during a COVID-19 pandemic. A female infant, aged 1 years
and 2 days old, presented with dyspnea and fever. Physical examination was otherwise normal, without any rhonchi or
wheezing found during pulmonary auscultation. Nasopharyngeal swab and SARS-CoV-2 antigen test was found
negative. Laboratory workup found random blood glucose level of 577 mg/dl accompanied by acidosis and ketonuria.
The patient also had elevated white blood cells and platelet counts. She was admitted for treatment in the Pediatric
intensive care unit (PICU) with therapeutic regiments consisting of slow intravenous insulin infusion, potassium
chloride intravenous fluid, antibiotics, and antipyretics. Close monitoring of blood glucose ensues and the patient was
treated for 5 days followed by outpatient therapy with mixed insulin treatment twice per day. This case was interesting
as T1DM usually manifested in older children with median age of diagnosis ranging from 8 to 13 years old, depending
on population. T1DM diagnosed in children younger than 6 years old are classified early onset and it is especially rare
to found in infants. Although the patient tested negative for SARS-CoV-2 antigen, the onset of the case coincides with
a recent surge of cases locally. It meant that we cannot rule out possibility of prior unknown exposure or infection which
may precipitate the condition.
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INTRODUCTION

The incidences figure are especially important as there has
been evidence of increasing incidence over the years. 2,3

Type 1 diabetes mellitus (T1DM) is often an overlooked
condition affecting children and infants. Recent data
showed incidence of T1DM reached 15 new cases per
100,000 people annually and its prevalence reached 9.5%.
In Asia, the incidence was similar, at 15 new cases per
100,000 people, although it was accompanied by lower
incidence at 6.9%.1 This indicates either there are some
undiagnosed T1DM cases in Asia or T1DM cases have
much lower life expectancy, skewing the prevalence rate.

Despite this, awareness of this condition remains low
among clinicians and parents alike. Low awareness led to
late diagnosis cases, often when the child with T1DM
already suffered acute complications such as Diabetic
ketoacidosis (DKA). In fact, prevalence of DKA among
T1DM patients at diagnosis has been used as indicators of
awareness and timely diagnosis of T1DM. A systematic
review found that prevalence of DKA at time of T1DM

International Journal of Research in Medical Sciences | October 2021 | Vol 9 | Issue 10 Page 3189

Astiti MYD et al. Int J Res Med Sci. 2021 Oct;9(10):3189-3193

diagnosis correlates with awareness and Asian countries
was found with much higher prevalence of DKA compared
to American and European countries.4 In Indonesia, the
figure stand at 79%, at the upper end of the 12.8% to 80%
range between various countries in the world.3,4
Early onset T1DM is also more concerning compared to
other cases. Median age of T1DM diagnosis ranged from
8 to 13 years in different countries.1 Cases diagnosed in
patients younger than 6 years old can be classified as early
onset.5 Early onset T1DM is especially concerning as it
affects future development of the child as well as quality
of life and life expectancy.6,7
The awareness of T1DM should be especially heightened
during this time of COVID-19 pandemic. Perinatal or
neonatal viral infections has been identified as a risk factor
for T1DM. Enterovirus infection has been especially
studied for this association.8 Viral infection in susceptible
children led to the formation of autoantibodies that led to
β-cell destruction in the pancreas, precipitating T1DM.9 It
is concerning that similar mechanism has been postulated
for SARS-CoV-2, the etiological virus of COVID-19.10
In light of this information, we presented a case of an
infant presenting with dyspnea which later was found to be
caused by DKA and T1DM. Although the patient was
tested negative for SARS-CoV-2 antigen, the case was
presented during the height of a local COVID-19 surge. As
we were not able to rule out prior COVID-19 infection or
exposure, this case is an interesting case study of how
T1DM cases might present itself in a limited resource
setting during COVID-19 pandemic.

receive breastmilk with complementary soft food. She
received complete immunization for her age.
Physical examination found an infant with signs of severe
illness. Her body weight was 9 kg and her body length was
85 cm. She was somnolent, with heartbeat of 132 times per
minutes and respiratory rate of 30 times per minute. Body
temperature was 38.4oC and oxygen saturation was 93%.
General physical examination found no signs of
abnormalities. Labial mucosa was moist and her skin was
supple. Pulmonary auscultation found vesicular sounds on
all fields, with no wheezing or rhonchi present.
Further investigation was conducted. Due to fever at
presentation, the patient was screened for COVID-19 with
rapid antigen test and found negative. Other laboratory
investigations conducted included complete blood count,
random blood sugar level, blood chemistry workup, urine
test, and blood gas analysis (Table 1). On the first day,
blood count found elevated white blood and platelet
counts. Random blood sugar was found severely elevated
at 577 mg/dl accompanied by metabolic acidosis.
Meanwhile, urinalysis found acidic pH as well as traces of
glucose and ketone bodies.
Based on examination and laboratory workup, the patient
was diagnosed with DKA. Initial treatment in the
emergency room included oxygen flow of 8 l per minute
by non-rebreather mask, intravenous fluid consisting of
normal saline and potassium chloride 4.5 mcq solution,
and insulin treatment consisting of 1 IU rapid acting
insulin per milliliter of normal saline, dripped at a rate of
0.08 ml/kg/hour. The patient was also given antibiotic
course consisting of 250 mg ceftriaxone, twice per day.

CASE REPORT
A female infant, aged 1 year and 2 days old, was presented
by her parents to the emergency room with dyspnea for 1
day which progressively got worse accompanied by a
recent onset of somnolence. The parents reported that she
had fever 2 days before presentation to the emergency
room also it has subsided. The patient also reported to have
vomited once, producing yellow-colored liquid. She was
reported to drink and urinate more in the last few days. In
the same period, her appetite was reportedly decreased.
Defecation was reportedly normal. The patient had no
prior history of illness. She was never admitted for
inpatient care. She had no prior complaints and had no
history of being diagnosed with diabetes mellitus, asthma,
or allergy. There also no family history for diabetes
mellitus, hypertension, thyroid disorders, heart disorders,
pulmonary disorders, or allergy.
The patient was delivered by caesarean section with birth
weight of 4,500 g. She cried instantly and there was no
history of cyanosis or icterus. Since then, the patient
reportedly fulfilled normal development milestones. She
was able to hold her head up by 3 months, sit up by 6
months, crawl by 8 months, and stand by 11 months. She
was exclusively breastfed for 6 months and currently

Following stabilization, the patient was admitted to the
Pediatric intensive care unit (PICU) where she was treated
for 6 days. During treatment in the PICU, she underwent
blood glucose tests 4-5 times per day. Intravenous fluid
was given according to the most recent blood glucose
results. Normal saline and potassium chloride 4.5 mcq
solution was given if blood glucose result was over 300
mg/dl. For blood glucose in the range of 200-300 mg/dl,
intravenous fluid solution would consist of 5% dextrose
with potassium chloride 4.5 mcq solution. Meanwhile, for
blood glucose lower than 200 mg/dl, intravenous solution
given would be 10% dextrose with potassium chloride 4.5
mcq solution.
The patient also received insulin treatment, adjusted to the
development of her condition. In the first to fourth day in
PICU she received a continuation insulin solution in the
emergency room with a rate of 0.08 mL/kg/hour. In the
fifth day, her insulin regiment was changed to a mix of
30% insulin aspart and 70% insulin aspart protamine with
a dose of 5 IU in the morning and 3 IU at night. She also
continued her antibiotic course through PICU treatment. In
addition, she received antipyretic 100 mg acetaminophen
intravenously every 4 hours from first to fourth day in
PICU. Following three consecutive normal blood glucose
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results in the fifth day, the patient was discharged for
outpatient care with maintenance treatment including

mixed insulin regiment, 4 IU at morning and 3 IU at night,
and 800 IU vitamin D3 supplement daily.

Table 1: Laboratory results in the course of the patient’s treatment.
Parameters
Blood count
White blood cells (109/l)
Red blood cells (1012/l)
Hemoglobin (g/dl)
Hematocrit (%)
MCV (fl)
MCH (pg)
MCHC (g/dl)
Platelet (109/l)
Blood chemistry
Sodium (mmol/l)
Potassium (mmol/l)
Chloride (mmol/l)

Blood sugar (mg/dl)

HbA1c (%)
Urea (mg/dl)
Creatinine (mg/dl)
C-peptide (ng/ml)
Vit. D 25-OH (ng/ml)
Blood gas analysis
pH
pCO2 (mmHg)
pO2 (mmHg)
cHCO3 (mmol/l)
ABE (mmol/l)
SBE (mmol/l)
sO2 (%)
Urine analysis
Color
Clarity
Density
pH
Protein
Glucose
Ketone
Blood
Bacteria

Day 1

Day 2

Day 3

Day 4

Day 5

21.2*
3.97*
10.1*
29*
72.9
25.4
34.9
769*
136
4.73
104.5
06.00: 577*
19.00: 58*
21.25: 150

4.5-13.5
4-12
10.8-15.6
33-45
69-93
22-34
32.1-36.1
184-488
149*
3.1*
114*
01.00: 408*
05.00: 429*
09.00: 322*
13.00: 326*
17.00: 31*
21.00: 342*

135-148
3.5-5.3
95-110
05.00: 35*
09.00: 91
13.00: 281*
17.00: 97
21.00: 102

12.00: 153
14.00: 147

60-100

31
0.9
0, 29*
16, 6*
7.08*
14*
177
4*
-26*
<5*
99

Reference range

7.23*
17*
170
7*
-20*
8*
99

1.025
5.5
+2*
+1*
+4*
+1*
+*

7.35
33*
118
18*
-8*
19*
99

4.4-5.4
10-50
0.3-1.2
0.78-5.19
20-100
7.35-7.45
35-45
80-100
23-33
(-2) - (+2)
22-26
95-99
Yellow
Clear
1.000-1.030
4.5-8.0
Negative
Negative
Negative
Negative
Negative

Note: *Abnormal values.

DISCUSSION
We described the presentation, diagnosis, and initial
treatment of an infant suffering from DKA caused by an
early onset T1DM. A unique finding in our case is how
early DKA manifested in the patient. Our patient is only 1
year and 2 days old. A large study comprising of 59
thousand children with T1DM found that median age of

diagnosis for T1DM was 9 years old with interquartile
range between 5.5 to 11.7 years old.2 A more recent study
in Germany found similar findings, with median age of
diagnosis of 9.9 years old.11 Our case fulfill the criteria for
early onset T1DM, being diagnosed at an age younger than
6 years old.5
Similarly early-onset T1DM is on the rise in various
countries with 0-4 years old age bracket observed with
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highest increased incidence of T1DM compared to other
age groups.12,13 One factor implicated in this trend is the
impact of perinatal factors in the onset of T1DM
pathophysiology. Viral infections have been identified as
one risk factor of an infant developing early onset T1DM
with enterovirus being the most cited pathogen. Another
perinatal risk factors included high birth weight and
caesarean delivery.8,14
With viral infections being a risk factor, we should bear
attention to the COVID-19 pandemic. There has been a
case report of an 8 months old infant presenting with
T1DM and DKA, similar to our patient, with concurrent
COVID-19 infection.15 A literature review has also
postulated a potential pathogenesis pathway from SARSCoV-2 infection to development of T1DM.10 Our patient
presented with fever although COVID-19 antigen
screening was found negative. However, we cannot rule
out possibility of undiagnosed past COVID-19 infection or
exposure which may precipitate the current event.
Meanwhile, DKA is a common first presentation of
T1DM. Analysis of records from 2006 to 2016 showed that
29.9% of children with T1DM presented with DKA at
diagnosis.2 As T1DM is not congenital in nature with
unpredictable onset, many parents were unaware that their
children already develop the T1DM until the blood sugar
is uncontrollably high and presenting as DKA. The rate of
DKA in T1DM at diagnosis at varied between countries,
largely associated with the level of T1DM awareness
among its populace. In countries with low awareness about
T1DM, DKA prevalence was higher among children with
T1DM at presentation. A 2012 systematic review found
this prevalence reached as high as 80% in some countries.4
The laboratory workup and treatment of this patient
closely follow the recommendation for treatment of DKA
in infant and children.16 Fluid rehydration was given with
supplemental potassium chloride indicated by patient’s
history of passing urine. Initial insulin treatment was given
by slow intravenous infusion. Blood glucose levels was
tested periodically. Meanwhile, insulin treatment and
intravenous glucose supplementation was given with
periodic adjustments based on blood glucose level.
Our patient also suffered from unspecified systemic
infection, indicated by elevated white blood and platelet
counts, as well as vitamin D deficiency. This infection
seems to be bacterial in nature, evidenced by it responding
to antibiotic course she received during treatment.
Bacterial infection is a known potential complication of
uncontrolled diabetes, given that it compromised the
patient’s immune system. However, it usually responded
well to aggressive antibiotic therapy.17 Vitamin D
deficiency has also been frequently observed among
T1DM patients. It has been associated with DM
pathogenesis in general and vitamin D supplementation
was recommended to help control glycemic level for
T1DM patients.18,19

Following her discharge, the patient should be followed
closely, especially regarding her physical and cognitive
development. T1DM was associated with changes to the
nervous system, including to the cerebral structure.6 Thus,
it affects the cognitive development of the child and
potentially translate to the academic skills later in life. 20
Further, early onset T1DM was also associated with poorer
glycemic control and contributed to higher risk of
cardiovascular events which led to lower life expectancy,
even compared to later onset T1DM cases.7 Continuous
engagement with healthcare provider as well as close
adherence to treatment regiments would be necessary to
offset these risks and provide the patient with full recovery
potential.
CONCLUSION
We presented a case of early onset type 1 diabetes mellitus,
complicated by diabetic ketoacidosis. This case was
presented under the backdrop of increasing T1DM
incidence worldwide as well as ongoing COVID-19
pandemic. While the association in our patient is unclear,
it should be noted that exposure to SARS-CoV-2 virus has
been associated with T1DM incidence among children and
infant.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required
REFERENCES
1.

2.

3.

4.

5.

6.

Mobasseri M, Shirmohammadi M, Amiri T, Vahed
N, Hosseini FH, Ghojazadeh M. Prevalence and
incidence of type 1 diabetes in the world: a
systematic review and meta-analysis. Health Promot
Perspect. 2020;10(2):98-115.
Cherubini V, Grimsmann JM, Åkesson K, Birkebæk
NH, Cinek O, Dovč K, et al. Temporal trends in
diabetic ketoacidosis at diagnosis of paediatric type 1
diabetes between 2006 and 2016: results from 13
countries in three continents. Diabetologia.
2020;63(8):1530-41.
Pulungan AB, Fadiana G, Annisa D. Type 1 diabetes
mellitus in children: experience in Indonesia. Clin
Pediatr Endocrinol. 2021;30(1):11-8.
Smith JA, Thompson M, Ercole A, Walter FM.
Variation between countries in the frequency of
diabetic ketoacidosis at first presentation of type 1
diabetes in children: a systematic review.
Diabetologia. 2012;55(11):2878-94.
Algert CS, Elduff A, Morris JM, Roberts CL.
Perinatal risk factors for early onset of Type 1
diabetes in a 2000-2005 birth cohort. Diabet Med.
2009;26(12):1193-7.
Ferguson SC, Blane A, Wardlaw J, Frier BM, Perros
P, Crimmon RJ, et al. Influence of an early-onset age
of type 1 diabetes on cerebral structure and cognitive
function. Diabetes Care. 2005;28(6):1431-7.

International Journal of Research in Medical Sciences | October 2021 | Vol 9 | Issue 10 Page 3192

Astiti MYD et al. Int J Res Med Sci. 2021 Oct;9(10):3189-3193

7.

8.

9.

10.

11.

12.

13.

14.

Basina M, Maahs DM. Age at type 1 diabetes onset:
a new risk factor and call for focused treatment.
Lancet. 2018;392(10146):453-4.
Lee HY, Lu CL, Chen HF, Su HF, Li CY. Perinatal
and childhood risk factors for early-onset type 1
diabetes: A population-based case-control study in
Taiwan. Eur J Public Health. 2015;25(6):1024-9.
Filippi CM, Herrath MG. Viral trigger for type 1
diabetes: Pros and cons. Diabetes. 2008;57(11):286371.
Kusuma S, Aurangabadkar G, Sha M. New onset
diabetes, type 1 diabetes and COVID-19. Diabetes
Metab Syndr Clin Res Rev. 2020;14:2211-7.
Kamrath C, Mönkemöller K, Biester T, Rohrer TR,
Warncke K, Hammersen J, et al. Ketoacidosis in
Children and Adolescents With Newly Diagnosed
Type 1 Diabetes During the COVID-19 Pandemic in
Germany. J Am Med Assoc. 2020;324(8):801-3.
Jefferies C, Cutfield SW, Derraik JG, Bhagvandas J,
Albert BB, Hofman PL, et al. 15-year incidence of
diabetic ketoacidosis at onset of type 1 diabetes in
children from a regional setting (Auckland, New
Zealand). Sci Rep. 2015;5:10358.
Harjutsalo V, Sjöberg L, Tuomilehto J. Time trends
in the incidence of type 1 diabetes in Finnish
children:
a
cohort
study.
Lancet.
2008;371(9626):1777-82.
Rewers M, Davis B, Ludvigsson J. Environmental
risk factors for type 1 diabetes Marian HHS Public
Access. Lancet. 2016;387(10035):2340-8.

15. Soliman A, Amri M, Ellithy K, Alaaraj N, Hamed N,
Sanctis V. Newly-onset type 1 diabetes mellitus
precipitated by COVID-19 in an 8-month-old infant.
Acta Biomed. 2020;91(3):1-6.
16. National Institute of Healthcare Excelence. Diabetic
ketoacidosis in children and young people, 2021.
Available at: http://pathways.nice.org.uk/pathways/diabetesinchildren-and-young-people.
Accessed on 10 September 2021.
17. Simonsen JR, Harjutsalo V, Järvinen A, Kirveskari J,
Forsblom C, Groop PH, et al. Bacterial infections in
patients with type 1 diabetes: a 14-year follow-up
study. BMJ Open Diabetes Res Care. 2015;3(1):67.
18. Liao EP. Vitamin D and Diabetes. Contemp
Endocrinol. 2018;135-49.
19. Aljabri KS, Bokhari SA, Khan MJ. Glycemic
changes after vitamin D supplementation in patients
with type 1 diabetes mellitus and vitamin D
deficiency. Ann Saudi Med. 2010;30(6):10-2.
20. Hannonen R, Komulainen J, Riikonen R, Ahonen T,
Eklund K, Tolvanen A, et al. Academic skills in
children with early-onset type 1 diabetes: The effects
of diabetes-related risk factors. Dev Med Child
Neurol. 2012;54(5):457-63.
Cite this article as: Astiti MYD, Pramana PHI,
Suryawan IWB. Early onset type 1 diabetes mellitus
in an infant during COVID-19 pandemic: case report.
Int J Res Med Sci 2021;9:3189-93.

International Journal of Research in Medical Sciences | October 2021 | Vol 9 | Issue 10 Page 3193

