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ABSTRACT   

The emerging phenomenon of early-onset type 2 diabetes mellitus (T2D) among 

Malaysians and misclassification of the types of diabetes may impact the estimation of 

prevalence and incidence of type 1 diabetes mellitus (T1D). Studies have shown that 

prevalence of T1D among three major ethnic groups in Malaysia was highest among 

Chinese, followed by Malays and Indians. More than half of T1D patients had diabetes 

ketoacidosis (DKA) which corresponded with the overall poor glycaemic control. 

However, the incidence of chronic complications, such as nephropathy was lower. The 

prevalence of autoantibodies was reported to be highest for anti-islet cell antibody (ICA). 

Majorty of Malaysian children had one or two daily insulin injections as part of the 

treatment. Generally, older patients responded better to insulin therapy and yielded better 

glycaemic control than younger patients. While significant advances have been made in 

understanding T1D in the Malaysian population, more research is warranted to improve 

the clinical assessment and outcome of the disease. The present narrative review aims to 

summarise the overall status of T1D in Malaysia, which includes epidemiology, clinical 

presentation, diagnosis, complications, and management.  
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INTRODUCTION 

 

Type 1 diabetes mellitus (T1D) is a chronic autoimmune 

disorder characterised by an elevated blood glucose 

concentration caused by lack of insulin in the circulation. 

The lack of insulin, an important hormone secreted by 

beta (ß)-cells of the pancreas in promoting the uptake of 

glucose into other organs, is caused by infiltration and 

attack of immune cells, which subsequently result in the 

death of the ß-cells. Uncontrolled blood glucose will            

lead to complications such as micro- and macrovascular 

diseases, neuropathy, microalbuminuria and others.1 

 

However, since the discovery of insulin in 1921, the 

disease could be controlled by insulin administration. 

Insulin administration to patients only meant to alleviate 

the main symptoms of T1D by reducing the blood 

glucose concentration. Despite advances made in T1D 

treatment, it is estimated that over one million children 

and adolescents are affected by T1D worldwide.2 The 

incidence of T1D is increasing worldwide, but there is 

considerable variation by country, with some regions of 

the world having a much higher incidence than others. 

Finland, Sweden and Norway are among the top five 

countries worldwide, having a high incidence rate of T1D 

patients in the below 15-year age group.3 

 

This situation prompted us to review literature related to 

T1D in Malaysia. Malaysia is a country located in the 

South-East Asia, with a multi-ethnic population consisting 

of Malay (55%), Chinese (23%), Indian (6.9%) and others.4 

The World Bank categorises Malaysia as an upper-middle-

income country, in which rapid development is occurring 

since its independence in 1957. Interestingly, the reasons 

for the increasing prevalence of T1D worldwide are 

unclear, but it could be related to environmental                   

and lifestyle-related changes associated with rapid 

development.  

 

Environmental and lifestyle-related changes associated 

with the rapid development are strong reasons to perform 

research and investigation on T1D in this rapidly 
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developing country. To our knowledge, no such review 

has been written to summarise the state of T1D in 

Malaysia.  This review aims to share the important 

information on T1D among patients in Malaysia from 

published literature. 

 

EPIDEMIOLOGY 

 

Based on the results from the International Diabetes 

Federation (Diabetes Atlas 9th Edition, 2019), over a 

quarter of the prevalent cases in the 0-14-year and 0-19-

year age groups are in the European region. In the 

Western Pacific region, incidence rates were only available 

for 11 out of 36 countries. Therefore, estimated cases for 

Malaysia were extrapolated from another country, which 

does not accurately represent the local landscape of T1D.3 

Nevertheless, there were several studies of T1D in the 

Malaysian population. Lim published one of the earliest 

reports about T1D in Malaysia in 1991, where twenty 

patients under the age of 40 years old were diagnosed  

with T1D.5 However, the report only included patients 

attending Diabetes Clinics in two district hospitals in the 

state of Pahang which is located in the East Coast of 

Peninsular Malaysia. It was further reported that T1D 

prevalence was 0.07 per 1000 inhabitants and the mean 

age at diagnosis was 22 years. Twenty-three percent of 

T1D patients reported a family history of diabetes in their 

first-degree relatives. 

 

There have been other studies on T1D patients under the 

age of 40 years. Ismail et al. reported that 329 from              

926 patients recruited throughout seven hospitals in 

Peninsular Malaysia were classified as T1D patients 

(35.5%).6 These T1D patients were diagnosed with the 

disease at the mean age of 30.6 years. The report further 

stated that 36.2% of T1D were Malays, while 27.9% were 

Chinese. In line with Ismail et al., another study reported 

the mean age of diagnosis was at 30.2 years for T1D 

patients aged more than 18 years. In this study, with a 

sample size of 114 T1D patients, 42.1% were males, while 

the remaining 57.9% were females.7 The most recent 

study about T1D patients under the age of 40 reported 

that the mean age of diagnosis was 19.14 years.8 In this 

study, they investigated the frequency of diabetes-

associated autoantibodies (DAA) in a cohort of 194 T1D 

patients. The cohort consisted of 42.8% male and 57.2% 

female T1D patients. The study reported that 66.5% of 

the patients were Malays, 13.4% were Chinese, 14.9% 

were Indians, and 5.2% were of other ethnicities.  

 

Another study reported a cohort of T1D patients from 

the age of 18 years onwards. Bujang et al. investigated the 

cause of death among 665 T1D patients. About 36.2% of 

T1D patients were males, while the remaining 63.8% were 

females. In this cohort, 87% of the patients were Malays, 

6.2% were Chinese, 5.7% were Indian, and 1.1% were 

others.9 They reported that adult-onset T1D in Malaysia 

was diagnosed between the ages of 20 and 30. T1D affects 

more females than males, while the majority of T1D 

patients were Malays. Apart form this, no official 

information was reported about the incidence rate of T1D 

among adults.   

 

One study on young Malaysians with T1D by Tan et al. 

reported a total of 52 diabetic patients aged between 12 to 

20 years old. From this cohort, 51.9% were females, and 

48.1% were males. Chinese patients made up 42.3% of 

total patients with T1D followed by Malays and Indians 

with equal frequencies (28.8%).10 In contrast to adult-

onset T1D, juvenile-onset T1D was carefully investigated 

in the Diabetes in Children and Adolescents Registry 

(DiCARE).11 This registry was established in 2006 and 

managed to analyse data from a cohort of 293 T1D 

patients under the age of 20 years. On average, the 

children were diagnosed with T1D at the age of 7.6 years, 

and 46.4% of them were male, while the remaining 53.6% 

were females. In contrast to previously stated studies, 

39.6% of the patients were Chinese, 35.8% Malays, and 

19.8% of the patients were Indians. Of 277 patients, 147 

(53.1%) reported a positive family history of diabetes 

among first-degree relatives. However, despite an 

extensive investigation into the epidemiology of the 

cohort, the incidence rate could not be determined. This 

was primarily due to under-reporting of T1D cases by 

physicians as the participation was still not nationwide. 

 

Between juvenile and adult-onset T1D, it could be 

concluded that females slightly outnumbered males in the 

incidence of T1D. Since most of the other parameters 

were inconsistent, it is crucial to establish a nationwide 
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study or cohort to determine the epidemiology of T1D in 

Malaysia.   

 

CLINICAL PRESENTATION OF T1D 

 

Although traditionally, T1D has been defined as juvenile-

onset, the disease can occur at any age, and up to 50% of 

cases occur in adulthood.12 This, in turn, may lead to 

adults being initially misclassified as having T2D. Children 

with T1D classically present with characteristic symptoms 

of polyuria and polydipsia. An approximately one-third of 

them develop diabetic ketoacidosis (DKA). However, the 

clinical presentations may differ in adult patients as the 

onset of T1D may be more variable. 

 

The signs and symptoms of severe insulin deficiency and 

hyperglycaemia in T1D include polyuria, polyphagia, 

polydipsia, weight loss and fatigue. At very low levels of 

insulin, lipolysis will occur where the body will divert           

to fat as its source of energy. Ketone bodies that are 

produced from the metabolism of fat will consequently 

accumulate in the blood, leading to metabolic              

acidosis and compensatory respiratory alkalosis due               

to hyperventilation. Without medical intervention, this             

will result in cerebral oedema, mental confusion, 

unconsciousness, coma and ultimately, death.1  

 

T1D patients  may also first present with complications of 

diabetes which are now one of the leading causes of 

disability and death in many developed and developing 

countries. In Malaysia, several studies have examined the 

clinical characteristics with different outcome variables of 

local patients with T1D. In one of the earliest reports 

which looked into the clinical features of T1D patients in 

Malaysia, Lim discovered that 31% of patients presented 

with acute onset of polyuria and polydipsia, while 28% 

experienced pruritus vulvae.5 These patients also had a 

high random mean blood glucose level at diagnosis (22.9 

mmol/L). Approximately 88% of them had a relative 

weight of less than one at diagnosis, which was 

categorised as underweight.5 In another study, polyuria 

and polydipsia were also the most commonly reported 

symptoms among newly diagnosed T1D patients. On the 

contrary, nausea and vomiting were the most frequently 

presented symptoms in previously diagnosed T1D 

patients.13 Zaman Huri et al. established the biochemical 

profiles of patients who presented with DKA at the time 

of admissions which were more or less similar. However, 

the level of haemoglobin A1c (Hb1Ac) was not measured. 

The concentrations of urine ketone were found to be 

significantly higher in previously diagnosed compared to 

newly diagnosed patients, although no statistical analysis 

was performed for all of these findings.13  

 

Ismail et al. found that  glycaemic control in adult T1D 

patients was generally poor with a mean geometric mean 

HbA1c of 8.9%. About 62% of patients had HbA1c 

greater than 8%, while only 26% had HbA1c less than 

7.5%.6 Interestingly, Chinese patients were found to have 

better glycaemic control with significantly lower HbA1c 

levels than Malay or Indian patients. Age was negatively 

correlated with glycaemic control, but the effect 

disappeared when other factors were included in the 

analysis.  

 

In another study that evaluated various determinants of 

complications in patients with diabetes, Nazaimoon             

et al. found that T1D patients who experience 

microalbuminuria were significantly older and has higher 

BMI as well as blood pressure. Meanwhile, patients 

without retinopathy were noted to be substantially 

younder, had shorter period of diabetes and lower systolic 

blood pressure.14 

 

From the reports previously mentioned, data on clinical 

presentations of patients was limited and restricted by 

each study objectives. The mean age at diagnosis of 

patients involved was between 18 and 24 years. Therefore, 

these adult patients might not presented with the classic 

symptoms seen in children with T1D. One of the most 

comprehensive data on clinical features of young patients 

diagnosed with T1D in Malaysia was reported by the 

DiCARE. The majority of these patients (42.3%) were 

between the 10-15 age group at diagnosis. Almost all 

patients (94.9%) diagnosed were symptomatic, and as 

similarly reported by Lim, more than half (58.3%) of these 

symptomatic patients had DKA.11 Among the non-DKA 

patients, 92.0% experienced polyuria or polydipsia, and 

67.3% had weight loss. Close to 59% of patients were of 

normal weight, followed by 29.8% underweight and 
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11.8% overweight. Only 2.7% and 9.2% had their              

insulin autoantibodies, and C-peptide levels measured, 

respectively, which may reflect the unavailability of these 

tests in centres that participated. This was the only study 

that included the measurement of insulin autoantibodies 

compared to the previously mentioned studies.  

 

GENETICS OF T1D 

 

T1D is a polygenic disease influenced by environmental 

factors, whereby the relative effect of both factors may 

change with age. In susceptible children, the development 

of T1D is believed to involve an unknown environmental 

trigger that drives the breakdown of peripheral tolerance 

with genetic risk factors contributing to the different 

stages of disease development.15 Close to 60 genetic loci 

have been associated with susceptibility to T1D.16 From 

numerous studies, it is now known that the most 

significant susceptible locus for this disease maps to the 

human leukocyte antigen (HLA) region on chromosome 

6p21. HLA genes account for 30%-50% of the T1D 

genetic risk, and HLA class II haplotypes DRB1*0301-

DQB1*0201 (DR3-DQ2) and DRB1*0401-DQB1*0302 

(DR4-DQ8) are the most prominent associated genes 

reported in patients with T1D. In Malaysia, there is 

limited data on the association of genetic susceptibility to 

T1D. One study had reported HLA-DRB1*0301 to be an 

independent genetic marker for T1D susceptibility in 

Malays (RR = 8.36), similar to other findings involving 

Caucasians and Chinese population.17,18 Additionally, the 

occurrence of DQA1*0501 and DQB1*0201 were found 

to be significantly higher in patients compared to 

controls.19 However, these two markers were no longer 

significant as independent risk factors in  logistic 

regression model. HLA-DQB1*0601 was found to be a 

protective allele against T1D in this cohort, similar to 

findings of other studies.20,21 Nevertheless, more research 

is needed to describe the HLA allele frequencies among 

Malaysians with T1D involving multi-ethnic groups. 

 

DIAGNOSIS AND IMMUNE PHENOTYPE OF T1D 

 

Along with presenting clinical symptoms, T1D can be 

diagnosed based on fasting and/or random venous 

plasma glucose concentration. The World Health 

Organization has also recommended using the HbA1c as 

part of the diagnosis of T1D.22 Although HbA1c 

measurement has less day-to-day variance than fasting 

plasma glucose, the test is more expensive, thus 

developing countries may have limited access to it.  

 

Even though they do not directly contribute to the 

pathogenesis of T1D, autoantibodies against ß-cell 

proteins and peptides are now widely accepted as the 

hallmark of the disease. These autoantibodies mainly 

target insulin, tyrosine phosphatase-like protein or islet 

antigen-2 (IA-2), glutamic acid decarboxylase (GAD) and 

zinc transporter-8 (ZnT8). More than 90% of newly 

diagnosed diabetic patients have more than one of these 

autoantibodies.  

 

Previous studies have suggested that about 80%-90% of 

T1D patients have detectable autoantibodies at disease 

onset, and about 2% of the general young population has 

a background autoantibody presence.23,24 However, there 

are ethnic and geographic differences in the prevalence of 

autoantibodies among patients with T1D.25–28 Based on a 

1999 study by Nazaimoon et al., 35.3% of T1D patients 

had positive GADA and presented with significantly lower 

BMI, with decreased levels of fasting and post-glucose C-

peptide compared to those who were GADA-negative. 

Other factors such as gender, age of onset or family 

history of diabetes did not affect GADA positivity. The 

frequency of GADA positivity was significantly higher in 

the newly onset T1D patients compared to those who had 

a long-standing disease,29 similar to another study.30 No 

significant differences were observed in the prevalence of 

GADA between the three analysed ethnic groups. The 

autoantibody was present in 30.8% of Malays, 36.4% of 

Chinese and 39.4% of Indian T1D patients. 

 

Conversely, in a recent study, anti-islet cell antibody 

(ICA), GADA and anti-insulinoma associated antigen 2 

antibody (IA2A) were associated with ethnic groups and 

age, and only IA2A was associated with gender.8 Here, the 

autoantibodies were not associated with disease duration 

and HbA1c level. The levels of ICA, GADA and IA2A 

were found significantly higher in patients aged below ten 

years old compared to older patients. It was observed in 

this study that Chinese patients had significantly higher 
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levels of ICA and GADA compared to Malays. ICA levels 

were also significantly higher in Indian patients compared 

to Malays. These observations were in accordance with 

previous studies showing the varying prevalence of DAA 

in different populations.31–33 Overall, between 47% and 

59% of adult Malaysian T1D patients were seropositive 

for at least one autoantibody from several studies.8,28,32 

Anti-ICA was the most commonly detected autoantibody 

in these cohorts, followed by GADA, IA2A and anti-

insulin antibody (IAA). Multiple autoantibody positivity 

was reported in as high as 74% of patients by Mahayidin et 

al.  

 

Specifically, the combination of ICA and GADA was            

the highest seen in 54 (59.3%) patients, whereas the 

combination of ICA + GADA + IA2A was the most 

commonly seen triple positivity in 25 (28%) patients. Only 

one patient showed simultaneous positivity of 4 

autoantibodies.8 In another study, about 29% of T1D 

patients were positive for two autoantibodies, and 14.3% 

had three autoantibodies positivity. However, the 

combinations of positive autoantibodies among these 

study subjects were not mentioned by Yeow et al.34 On 

the contrary, Nazaimoon et al. reported that IAA was the 

most frequently detected (47.4%) antibody, followed by 

GADA (33.8%) and IA2 in only 8.9% of patients. There 

were only three  patients (1.4%) found to be ICA 

positive.30  

 

A further 17 out of 42 (40.5%) T1D patients identified by 

Yeow et al., were clinically dependent on insulin and had 

tested negative for these autoantibodies.34 Absence of 

pancreatic autoantibodies was also observed in about 32% 

of patients with near or complete β-cell destruction in 

another study.30 These patients were diagnosed with 

idiopathic T1D, of which disease is not associated with 

autoantibodies, and cases are most commonly observed in 

Asian ancestry. In addition, Yeow et al. also identified 6 

patients with latent autoimmune diabetes of adulthood 

(LADA) where positive autoantibodies but detectable C-

peptide level were detected in these patients. Despite after 

more than 3 years of diagnosis, 5 of them had fasting C-

peptide >250 pmol/L, indicating a slow autoimmune β-

cell destruction. It was also reported that another             

5 patients had C-peptide of <250 pmol/L and were 

seronegative for autoantibodies but were not clinically 

insulin dependent.34 Thus, from a clinical standpoint, a 

low level of C-peptide measurement may not always 

translate for the need for insulin treatment, although it is 

helpful for classifying T1D. 

 

Several studies have reported elevated Lp(a) in T2D and 

whether similar observations can be attained in T1D 

remain unclear. Nawawi et al. reported that 5 out of 26 

(19.2%)  T1D patients aged between 16 and 49 years old, 

had significantly elevated serum Lp(a) compared to 

controls. The serum concentrations of Lp(a) were also 

significantly higher in different subgroups compared with 

the controls except for the hypertriglyceridemia subgroup. 

Intriguingly, the concentration of serum Lp(a) was found 

to be higher in T1D patients compared to those                  

with T2D.35 It has been proposed that elevated Lp(a) 

concentrations in T1D is genetically determined and has 

an immunological component involved, of which the 

underlying mechanism is still unclear.36 More research is 

therefore needed to investigate the exact role of Lp(a), and 

its relevance in T1D as this study only involved 20 

patients of the Malay ethnic group in Malaysia.  

 

Though least studied in Malaysia, LADA can occur in            

10-25% of adult patients with T2D phenotype.37 Although 

the presence of multiple autoantibodies is highly 

predictive of T1D, 10-15% of patients with LADA              

may also exhibit seropositivity for these pancreatic 

autoantibodies, specifically GADA. Regardless of age, 

GADA positivity has been shown to be the most 

consistent, and it was also shown to be continually 

positive in about 35% of LADA patients after 3 years. 

Salem et al. reported 33 LADA patients (2.9%) with 

GADA titre above the cut-off point of 5 μ/mL. These 

patients also did not require insulin for the previous 12 

months. However, it was revealed that 70% of LADA 

patients were dependent on insulin, while only 43% of 

GADA-negative diabetic patients were on insulin 

treatment. Signifying decreased β-cell function, it was also 

found that HbA1c was higher in LADA patients 

compared to GADA-negative diabetic patients.38 Hence, 

apart from aiding the diagnosis of T1D, GADA positivity 
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may also assist in classifying LADA, especially in adult 

patients initially diagnosed as T2D.  

 

MANAGEMENT OF T1D 

 

The main goal of T1D therapy is to achieve good 

glycaemic control to delay the occurrence of chronic 

diabetes complications and avoid the recurrent acute 

complication of DKA. All T1D patients require 

exogenous insulin replacement due to failure of 

endogenous insulin synthesis following the destruction of 

β-cells of the pancreas. From a survey conducted in 2001-

2002 among T1D patients from the Western Pacific 

Region, 65.4% of Malaysian children (<18 years old) had 

one or two daily insulin injections. About 11.4% received 

three daily injections, while 23.2% received four or more 

daily injections. From that survey, none was reported to 

be on insulin pump.39 Generally, older patients responded 

better to insulin therapy and yielded better glycaemic 

control than younger patients.34 

 

Multiple daily injections and insulin pump are two 

methods of insulin therapy for achieving good glycaemic 

control. The insulin pump has been widely used in 

paediatric age group since the year 2000. A retrospective 

cohort study involving eighteen T1D patients with a mean 

age of 14.6 ± 5.5 years old was carried out in a tertiary 

university hospital in Malaysia following the introduction 

of insulin pump therapy in children and adolescents in 

2004. Patients who switched to insulin pump therapy were 

shown to have significantly lower HbA1c levels than 

while they were on multiple daily injections.40 

 

A study among 57 children with T1D in a tertiary centre 

in Malaysia found that their adherence to insulin therapy 

was poor as reflected by the HbA1c level of ≥7.5% in 

more than 90.0% of subjects.41 However, the study which 

was based on one-year records, was unable to identify the 

predictors of poor adherence to insulin therapy. An earlier 

study involving 329 young (< 40 years old) Malaysians 

with T1D has also found that the overall glycaemic 

control was generally poor, with a mean HbA1c of 8.9%. 

Ethnicity, household income, and access to diabetes care 

facilities as well as  trained educators were significant 

factors affecting the glycaemic control.6  

Patient education is a crucial element in achieving better 

glycaemic control among T1D patients. In Malaysia, the 

ratio of trained dieticians to the whole population is very 

low, limiting the ability for a proper consultation and 

follow-ups of diabetic patients. One of the strategies to 

overcome this limitation is by implementing a short yet 

comprehensive structured education programme to 

enhance self-care practices among diabetes patients with 

poor glycaemic control. The frequency of self-monitoring 

of blood glucose (SMBG) among Malaysians with T1D 

was reported to be 26 times per month, which was among 

the lowest compared to an average of 66 times per month 

among patients from the other Western Pacific Region 

countries.39 Tan et al. have conducted a 12-week-

programme that involved two monthly face-to-face 

sessions and one telephone follow-up. Following the 

longitudinal study, significant improvement in SMBG, 

HbA1c level, knowledge and treatment compliance were 

observed as compared to the control group.42 A tight 

collaboration of an interdisciplinary team (i.e. physicians, 

nurses and diabetes educators), the patient and their 

family,  as well as support systems involving school or 

work is imperative in the management of T1D. By 

promoting healthy living and good glycaemic control, 

complications from the disease can be prevented. 

 

COMPLICATIONS OF T1D 

 

Hypoglycaemia is a common manifestation among T1D 

on insulin therapy. Among T1D patients in Malaysia, 

hypoglycaemia was reported to be between 20 to 36 

events per 100 patient-years.7,39 In a 4-week prospective 

study among 113 patients, 50% reported having ≥ 1 

hypoglycaemic events, almost 25% reported ≥ 1 nocturnal 

hypoglycaemic events, and 11% reported ≥ 1 severe 

hypoglycaemic events requiring the assistance of another 

person.7  

 

The events of DKA among T1D patients in Malaysia was 

the highest reported among the Western Pacific Region 

countries, at the rate of 26.3 per 100 patient-years. On the 

other hand, the rate of chronic complications such as 

nephropathy and hypertension were the lowest being 

reported.39 Nephropathy, as reflected by albuminuria, was 
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seen in 13.2% of T1D patients under the age of 25 years 

old.34 This was in agreement with another study involving 

329 young T1D (< 40 years) in Malaysia that reported 

microalbuminuria was seen in 13.4% of them. These 

patients were found to be older, had elevated blood 

pressure, as well as higher BMI and WHR.  The 

percentage of microalbuminuria was up to 10% even in 

those diagnosed less than five years and doubled to 23% 

in those diagnosed for more than 10 years.14 Retinopathy 

was detected in 12% of this cohort. The majority had 

background retinopathy (55%), followed by proliferative 

(33%) and pre-proliferative (13%) retinopathy.14 

 

A retrospective cohort review from the DiCARE found 

that DKA was a common presentation at diagnosis in 

those below 20 years old with T1D. The percentage of 

DKA at diagnosis was 54.5% in the year 2000 and steadily 

increased to 66.7% in 2009.43 These figures were similar 

to one of the earliest published data on young diabetes in 

Pahang, which reported 69% of T1D patients presented 

with DKA. Sixty-five percent of them had experienced 

more than one previous episodes of DKA.5 Infections 

were identified as the main trigger of DKA in diabetes 

patients in Malaysia. DKA was found to be more 

common in those with normal body weight. However, 

demographic factors such as age, gender and ethnicity 

were not associated with DKA.43  

 

In addition, about 30% of T1D patients aged less than 25 

years old had dyslipidaemia, and 16% were overweight or 

obese. Statins and antihypertensive medications had to be 

initiated in more than 10% of them from a study 

conducted in a hospital in north Peninsular Malaysia.34 

Elevated serum total cholesterol (≥ 5.2 mmol/L) in 60%, 

elevated LDL-cholesterol (≥ 2.60 mmol/L) in 80%           

and low HDL-cholesterol (≤1.15 mmol/L) in 27% were 

reported in a multi-centre study involving 269 young           

(<40 years old) T1D patients.  Ethnicity was identified as 

a determinant factor for triglycerides, LDL- and HDL-

cholesterol levels, where better lipid profiles were seen 

among the Chinese.44 

 

A cohort study that enrolled 665 T1D patients captured 

from a 2009 national registry found that 105 patients died 

within 5 years. The mortality rate was 1.6 persons per 100 

person-years. Cardiovascular and infections were 

identified as significant causes of death. Male gender, 

elderly and underlying ischaemic heart disease were 

identified as significant risk factors of mortality in T1D 

patients in Malaysia.9 

 

CONCLUSION 

 

Though its peak incidence is between the ages of 10 and 

14, T1D clinical presentation can occur at almost any age. 

In Malaysia, most studies have reported adult-onset T1D, 

with a mean age at diagnosis ranging from 22 to 30.2 

years. The DiCARE registry, on the other hand, had 

provided a comprehensive investigation of T1D incidence 

among children and adolescents. On average, these 

patients were diagnosed at the age of 7.6 years. 

Nevertheless, there was a female preponderance of 

patients with T1D in the local population, along with 

Chinese ethnicity constituting the most reported cases 

followed by Malays and Indians. Polyuria and polydipsia 

were the most common clinical presentations reported 

among Malaysian patients with T1D. More than half of 

these symptomatic patients had DKA, of which events 

were the highest reported among the Western Pacific 

Region countries.  

 

This may explain the corresponding poor overall 

glycaemic control seen. However, the rate of chronic 

complications, such as nephropathy was lower. To 

support the diagnosis of T1D, markers of autoimmunity 

such as DAA were measured in several local studies. The 

prevalence of DAA was shown the highest for ICA, 

followed by GADA, IA2A and anti-insulin antibody. Most 

Malaysian children had one or two daily insulin injections 

as part of T1D therapy. Additionally, ethnic background, 

household income and access to diabetes care facilities 

were noted as significant factors influencing glycaemic 

control. Given the increasing incidence of T1D as 

reported recently,2 this autoimmune disease may become a 

public health burden among the younger population in 

Malaysia in the near future. The corresponding increase in 

diabetes-related health expenditure is expected to 

contribute the most burden since T1D is a long-term 

condition. And since T1D development is multifactorial, 

research is still lacking in Malaysia in order to understand 
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the complex interplay of genetic and environmental factors 

contributing to disease onset. In-depth analyses of the 

human immune responses are crucial to the outlook and 

future success of immune tolerance induction in 

preventing β-cell loss. Consequentially, with the emerging 

phenomenon of early-onset T2D among Malaysians, 

staging T1D pathogenesis provides a critical measure in 

better classification and management of the disease by 

assisting to dissect the progressive autoimmunity process. 
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