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Abstract

Background: Type 1 Diabetes Mellitus in children once considered a very rare disease is no rarer. Being
chronic illness diabetes in early life increases the risk of morbidity thereby impairing physical, mental as
well as social development. This retrospective study was planned to find the clinical picture, complications
and course of Type 1 diabetes among Nepalese children aiming for the result thus obtained will help in
proposing strategies for future management planning and resource allocation. Method: A longitudinal
study of children with Typel Diabetes Mellitus (T1DM) presented to pediatric endocrinology unit of Kanti
Children’s Hospital (KCH) over the period of ten years (January 2013 to Dec 2023) was conducted. The
data were retrieved retrospectively from patient’s record file, OPD record book, and the diabetic logbook of
each patient regarding the basic demographic profile, clinical presentations, complications, investigations
and course of disease. As per need interviewing was done to get further information and clarification. Data
were entered into MS Excel and analyzed using SPSS version 26. Result: Among one hundred eighty-five
children with T1DM enrolled in study 104 (56.2%) were male and 81 (43.8%) were female with M:F ratio
of 1.27:1. The mean age of the patients was 9.5+4.1 years. More than two thirds (73.6%) were between the
age of 5 to 14 years at the time of diagnosis. In terms of BMI, 123 (66.5%) were within the normal range,
41 (22.2%) were underweight, and 5 each (2.7%) were overweight and obese. The presenting complaints
at the time of diagnosis were polyuria (93.5%), polydipsia (89.2%), weight loss (82.2%), polyphagia
(69.2%) and weakness (67.6%). Presentation with diabetic ketoacidosis (DKA) and infection at the time
of diagnosis was found in 54.1% and 18.9% children respectively. Conclusion: Most common clinical
presentation of T1DM were typical osmotic features like polyuria, polydipsia and complications like DKA.
The most common age of presentation was 5 to 14 years.
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Introduction

In the past, Diabetes Mellitus was considered as
disease of adult only, so despite children having
typical features of diabetes the diagnosis of diabetes
was never considered. Findings of the current 11th
edition 2025 Diabetes Atlas confirm that diabetes is
one of the fastest-growing global health challenges
of the 21st century.! It is estimated that over 9.5
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million people had type 1 diabetes in 2024, of which
1.9 million were children and adolescents under
the age of 20.! The total number of people living
with diabetes is projected to reach 853 million by
2050.1 In 2024, there were an estimated 9.15 million
individuals worldwide living with diagnosed clinical
T1D, with 22.3% (2.04 million) of these living in
low-income and lower-middle-income countries.’
The incidence of type 1 diabetes varies around
the world, with some regions having much higher
incidences than others. Though the incidence has
been increasing in majority of countries studied,
there is evidence that this increase is stable or tailing



Clinical presentation and course of Type 1 diabetes: A Hospital based

longitudinal study over a period of ten years

Jour of Diab and Endo Assoc of Nepal Vol 9, No. 1, January-June, 2025

ISSN Print 2594-3367 ISSN Online 2631-2107

DEAN
? Journal of Diabetes and Endocrinology
Association of Nepal

NEPAL

off in some high-income countries. The reasons for
this are unclear but the rapid increase over time is
most likely due to environmental changes.*#>¢

The overall age adjusted incidence of Type 1 diabetes
varies from 0.1/100000 per year in China,36.8/100000
per year in Venezuela and 36.5/100000 per year in
Finland.”®® The genetic susceptibility to TIDM in
siblings is 6%. The risk of diabetes is increased in
offspring; 3-4% if mother is diabetic and 5 — 6%
if father is diabetic. Genetic determinant plays a
role in the susceptibility to TIDM up to 40% but
environmental factors are also responsible for it.”

In developing countries like Nepal TIDM in
children was considered a very rare disease. After
the introduction of International Diabetic federation
(IDF) in the year 2011°‘Life for a child “program at
Kanti Children’s Hospital, Patan Hospital and BP
Koirala Institute of Health Sciences (BPK) Dharan,
an increased number of Type 1 DM diabetic children
each year have been faced. Being the only tertiary
care government pediatric hospital in the country,
KCH caters for services to the children referred from
all over the country. The pediatric endocrinology
unit of KCH has been providing services for the
last 10-11 years. To our knowledge, till the date,
we do not have any official data on TIDM among

Result

children in Nepal. We planned this study at KCH
to find the clinico-demographic profile of TIDM
children with aim that the result thus obtained will
help in proposing strategies for future management
planning of childhood diabetes mellitus and resource
allocation.

Material and Methods

Record files of all the children presented or referred to
the pediatric endocrinology unit of Kanti Children’s
Hospital (KCH), who were diagnosed with Type 1
DM during a period of ten years from January 2013
to Dec 2023 were analyzed retrospectively. After
the approval from Institutional Review Board (IRB)
of the hospital, patient’s record file, OPD record
book, and the diabetic logbook of each patient were
reviewed during which 185 children’s record were
found to have complete data set and hence were
included for analysis. Diagnosis of Type 1 DM was
made based on the World Health Organization (WHO)
criteria.!® Variables recorded were +is the capital city
comprising of Kathmandu, Lalitpur and Bhaktapur
districts. As per need interviewing was done to get
further information and clarification. The data were
entered into MS Excel and analyzed using SPSS
version 26. Categorical variables were summarized
using frequency and percentage, while numerical
data were presented as meant standard deviation,
median interquartile range based on distribution.

Table 1. Baseline and Demographic characteristics of children with type 1 Diabetes Mellitus

Frequency Percentage (%)
Indicators
Age (In years) Mean+SD 9.5+4.1
< 5 years 31 16.8
5-10 years 68 36.8
10-14 years 68 36.8
> 14 years 18 9.7
Sex Male 104 56.2
Female 81 43.8
Residence Within 44 23.8
Kathmandu
valley
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Outside 141 76.2
Kathmandu
Valley
Illiterate 20 10.8
Fathers Education Primary 43 23.2
Secondary 58 31.4
Undergraduate 25 13.5
Post Graduate 14 7.6
Mothers Education* Illiterate 50 27.0
Primary 41 22.2
Secondary 50 27.0
Undergraduate 18 9.7
Post Graduate 4 2.2
Season Winter 48 25.9
Spring 55 29.7
Summer 49 26.5
Autumn 33 17.8
Cow's Milk Intake within 6 months* 17 9.2
History of Mumps* 14 7.6
History of Rubella 0 0
History of Chicken Pox* 2 1.1
Family History of DM* 37 20.0
Birth Weight*(in Kgs) <2.5 3 1.6
2.5 to <4 104 56.1
>4 6 3.2
BMI* Normal 123 66.5
Underweight 41 22.2
Overweight 5 2.7
Obesity 5 2.7
FBS, Median (IQR)* 233.0(155.0-3.3.0)
RBS, Median (IQR)* 394.0(292.0-475.0)
HbAlc, Median (IQR)* 11.5(9.7-14.0)
Table No.2. Clinical presentation at the time of diagnosis of Type 1 DM
Clinical Features Frequency Percentage
Polyuria 173 93.5
Polydipsia 165 89.2
Weight loss 152 82.2
Polyphagia 128 69.2
Weakness 125 67.6
Diabetic Ketoacidosis 100 54.1
Infection 35 18.9
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Table no.3. Complications during the course of Type 1DM over 10 years

Complications Frequency Percentage
Severe Hypoglycemia 25 13.5%
Recurrent DKA 10 5.4%
Microalbuminuria 9 4.8%
Mortality 4 2.16%
Diabetic Cataract 2 1.08%
Hypertension 2 1.08%
Retinopathy 1 0.54%

Discussion

The mean age of the children with Type 1 Diabetes
mellitus was 9.5+4.1 years and majority of our
patients were diagnosed between 5 and 14 years
of age. Around 9.7% of our diabetic patients were
diagnosed after the age of 14 years. The mean age
of onset of TIDM in a study by Saha LR et al from
eastern Nepal was 11.1£4.9 years "' which is similar
to study from Ghana (12.6+3.8 years) . In contrast,
studies from Saudi Arabia (6.8+3.2 years) " and
Bangladesh (9+3.9 years)'* reported younger age of
onset. This agrees with similar studies from Saudi
Arabia and India (mean age + SD, 6.9 + 3.5 yrs. and
7.4 £3.9 yrs. Respectively.'>!¢

In contrast, a study from China 7 reported older
children (10 — 14 years) with newly diagnosed
Type 1 Diabetes Mellitus. In a study by Muhammad
Rafique et al ' from Saudi Arabia, almost two third
of children with TIDM belonged to 5 — 10 years
age group that matches with the peak age of onset
of TIDM as it corresponds to the time of increased
exposure to infectious agents coincident with the
beginning of school.

Our study revealed male predominance with
male female ratio of 1.27:1. Similar result of male
predominance with 60% was found in a study of type
1 DM from Egypt ' and 52% males in a study from
Oman. * Though few studies reported difference in
gender distribution between younger and older age
groups, we found male predominance in all age
groups. The reason behind the male predominance
could be because of early attendance of male child
as prioritized by the parents. Contrast to our result
female predominance was reported in older (10 —

21

15 years) compared to younger age group (<
5 years) in a study conducted in the Eastern
province of Saudi Arabia.'®

The most common clinical presentation at the
time of diagnosis of TIDM in our study were
polyuria (93.5 %), polydipsia (89.2 %), weight
loss (82.2%), polyphagia (69.2%), weakness
(67.6%). Some others also reported the similar
symptoms.?*?* A study from Oman also reported
the most common presenting symptoms
polyuria (94%), polydipsia (82%), and weight
loss (59%) and DKA (Diabetic ketoacidosis)
in 31% of the patients.” Amritanshu K et al
from North India found all children with type 1
DM at the time of diagnosis presented with the
polyuria and the polydipsia (100%) followed
by polyphagia (76.74%) and weight loss
(60.46%). **A study from Nigeria also reported
all children presented with polyuria and the
polydipsia (100%) followed by polyphagia
(75%) weight loss (62%).* The predominant
clinical pictures at the time of diagnosis in
TIDM children is that of typical osmotic
features as shown in several studies across the
globe including the present study.

Almosthalfof our children with Type 1 Diabetes
(54.1%) presented in DKA at the time of
diagnosis, which is almost similar to that found
in eastern Nepal (59.5%) , Pakistan (55.5%)
and Saudi Arabia (55%).""*2¢ However it was
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found to be lower in the studies reported from
Sweden (12.8%), Finland (19%), UK (25%) and
Kuwait (37%).272%23% Variable frequency of
DKA in different communities is probably due
to variable genetic and geographical variations.
The low frequency of DKA at presentation of
T1DM in children showed prompt diagnosis
and referral before development of DKA.
Almost half of our children presented in
DKA at the time of diagnosis might be due to
maximum number of patients coming from
outside the Kathmandu valley(76.2%) and late
recognition of osmotic symptoms and landed
in DKA. Mean HbAIC 11.5 % (9.7-14.0)
of our children with diabetes at the time of
diagnosis is comparable to the mean HbA1C
reported from eastern Nepal (10.6+2.7), Ghana
(12.7£1.9), Saudi Arab (10.4+1.8) and Pakistan
(10.36 = 1.8). 11121518

In present study, family history of diabetes
mellitus (DM) was reported in 37 (20.0%)
cases like that reported from Oman (22%) ?° but
slightly higher than in Sudan (14.9 %) ' and
lower than that reported from Libya (32%).%
These results showed that family history is
an important risk factor for development of
TIDM.

During follow up of T1DM children around
25(13.5%) had at least one episode of severe
hypoglycaemia. The incidence of severe
hypoglycemia was 16.6 per 100 patient years
and 19 per 100 patient years in large pediatric
cohorts in Western Australia and Colorado.**:
** During the course of disease, we found 9
(4.8%) TIDM children developed persistent
microalbuminuria which much lower than
reported by Amritanshu K et al from North
India (20%).** Another study from Australia
35reported wide prevalence rate of 6-18%
which may be related to the degree of

22

diabetes control as it is affected by education,
socioeconomic status and influence of race/
ethnicity. Besides, improper collection and
storage of urine samples may affect measured
levels of microalbuminuria. Regarding the
diabetic complications in TI1DM children
we found retinopathy (0.46%), hypertension
(1.08%) and diabetic cataract (1.08%), whereas
a study reported from India by Venkataraman
et al* revealed higher and wider range of
complications including nephropathy (4%),
retinopathy (5.6%) and neuropathy (15.1%)
over 6 to 9 years of duration of Type 1 DM.
Over the duration of ten years, mortality was
4 (2.16%) only. Three out of four belonged
to adolescent age group and had some
psychological and family issues and had
recurrent DKA.

Conclusion

Most common clinical presentation of Type 1
DM were typical osmotic features like polyuria,
polydipsia and most common presented age was
5 to 14 years. DKA as an initial presentation
is frequent. Being a single centered study
it may not represent cannot represent the
entire pediatric population with TIDM in the
country and hence a large multicentric study is
warranted to describe the actual density of this
disease and its early presentation.
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