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Introduction
Diabetes mellitus (DM) is a common endo-
crine disorder among children and adoles-
cents in Bangladesh.1 The increasing 
incidence of childhood and adolescent DM is 
a global phenomenon.2 Type 1 DM (T1DM) 
accounts for majority of childhood and ado-
lescent onset DM seen in population of 
developed world.3

Children diagnosed with T1DM have a high 
risk of early subclinical and clinical cardio-
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Abstract
The study, a cross-sectional survey, was carried out at the Department of Biochemistry in 
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Disorders (BIRDEM) General Hospital from July 2015 to June 2016. A total of 576 clinically 
diagnosed children and adolescents with type 1 diabetes mellitus (T1DM) aged 10-18 years 
attending in ‘Changing Diabetes in Children’ clinic, BIRDEM-2, Dhaka were selected according 
to appropriate inclusion and exclusion criteria. The study subjects underwent detailed medical 
history and examination. Fasting blood samples were drawn from the participants for 
biochemical assays such as fasting blood sugar (FBS), glycated haemoglobin (HbA1c), total 
cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol and 
triglycerides. Anthropometric data and blood pressures both systolic and diastolic were 
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were female. Of the 576 T1DM patients, 35.1% were without dyslipidemia (DLP) and 64.9% 
were with DLP. Study revealed that the patients with DLP were more likely to have higher 
values of HbA1c (10.1±2.2% vs 9.4±1.9%, p < 0.001) and FBS (13.0±4.4 mmol/L vs 10.2±2.9 
mmol/L, p < 0.001). A substantial proportion of children and adolescents with T1DM had DLP. 
We found an association between poor glycemic control and abnormal lipid profiles in those 
patients.
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vascular disease (CVD).4 Risk of coronary 
heart disease is fourfold (in men) to eightfold 
(in women) in patients with T1DM.5 The 
American Heart Association categorizes 
children with T1DM in the highest tier for 
cardiovascular risk.4 CVD is the major com-
plication responsible for more than 50% and 
up to 80% of deaths in people with DM.6

Dyslipidemia (DLP) is a preventable major 
risk factor for CVD. There are several studies 
that have evaluated DLP in patients with
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Materials and Method
Subjects
The s tudy was conducted  on clin ica lly  d iag -
nosed T1D M  ch ild ren and ado lescen ts 
between 10-18 years of age from  ‘C hanging 
D iabe tes in C h ild ren ’ c lin ic, B IR D E M -2 , 
D haka, Bangladesh from  the period of Ju ly 
2015 to  June 2016. The study was cross 
sectiona l, obse rva tiona l, descr iptive and 
ana ly tic  type . Th e pa r tic ipan ts w ere 
se lec ted  th rough conven ience sam p ling 
m e thod. A  tota l of 576  T1D M  children and 
ado lescents  tha t had been d iagnosed w ith 
T1D M  were selected.

Inclusion criteria included clinically diag-
nosed T1DM age between 10 and 18 years, 
both male and female and no medications 
other than insulin. T1DM was diagnosed 
based on the World Health Organization & 
International Society for Pediatric and Ado-
lescent Diabetes (ISPAD) criteria in children 
and adolescents. The study was reviewed 
and approved by Ethical Review Committee 
of Bangladesh Diabetic Samity (BADAS) and 
all participants provided informed written 
consent and/or assent.

Data collection and analysis
During the study visit, detailed medical 
history was recorded in a structured ques-
tionnaire for each study subject including 
data about current age, sex, duration of DM, 
age at onset. An examination was performed 
to measure systolic and diastolic blood pres-
sures, height, weight and body mass index 
(BMI). Blood samples for fasting blood sugar 
(FBS), glycated haemoglobin (HbA1c), total 
cholesterol (TC), low-density lipoprotein 
cholesterol (LDLC), high-density lipoprotein 
cholesterol (HDLC) and triglycerides (TG) 
were obtained under condition of metabolic 
stability after at least 8 hours of fasting.

Cut off points for abnormal lipid levels (TC ≥
200 mg/dl, LDLC ≥130 mg/dl, TG ≥150 mg/dl 
and HDLC <40 mg/dl for male and <50 mg/dl 
for female) were taken from the Third Report 
of the National Cholesterol Education 
program and the American diabetes 
Association.13,14 DLP was defined by the 
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type 2 DM (T2DM), but DLP in patients with 
T1DM and especially young children with 
short duration of DM remains largely undiag-
nosed and untreated.7 The prevalence of 
hyperlipidemia in T1DM is approximately 
20%-40%.8 The prevalence of DLP in the 
general population, including children, has 
recently increased.9 DLP in DM patients is 
likely to play an important role in the devel-
opment of atherogenesis.

These lipid disorders include not only quanti-
tative that is increased triglyceride levels 
related to elevated very low-density lipopro-
teins (VLDL) and Low-density lipoproteins 
(LDL) but also qualitative abnormalities of 
lipoproteins (large VLDL, small LDL) which 
are potentially atherogenic. Both types are 
present in poorly controlled insulin depen-
dent DM (IDDM), whereas only qualitative 
abnormalities are observed in well and mod-
erately well-controlled IDDM.10 

M any s tud ies have  show n  tha t m icro  vas -
cu lar changes and  p recurso rs  o f a thero -
sc le ros is  are  frequen tly  obse rved  in  young 
pa tien ts  ea rly  in  the  cou rse  o f T1D M .11  In  
T 1D M , hype rg lycem ia leads to  m od ifica -
tion  of p ro te ins by nonenzym atic  g lyca tion 
o f p ro te in s le a d in g to  fo rm a t io n o f 
ad vance d g lyca tio n en d  p ro du cts . T h is  
p rocess leads  to  m icroang iopa thy, w h ich 
resu lts  in  the  w e ll-know n  com p lica tions o f 
re tinopa thy, nephropa thy and  neuropa thy. 
M acroang iopa thy a lso  occurs  and is  cha r-
acte rized  by card iovascula r, ce reb rovascu -
la r an d pe r ip he ra l vascu la r d isea ses . 
H yp erg lyce m ia  ca uses an  a th e rog en ic  
pa tte rn  o f D LP , vascu la r in flam m ation and  
ox ida tive  s tress and  vascula r endo thelia l 
dysfunction.12 

The aim of this study was to evaluate the 
presence of DLP among children and ado-
lescents with T1DM. The lipid profile in 
children and adolescents with T1DM is not 
well documented in Bangladesh. Early 
screening of lipid profile may help for early 
detection of DLP and prevention of further 
complications of children and adolescents 
with T1DM in relation to DLP.
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pre sen ce o f on e o r m ore  ab no rm al seru m  lip id  
con cen tra tion s. Fo r the  pre sent c ross-sec tio na l 
an a lys is, c lin ica l d a ta , F B S, H b A 1c, B M I an d 
lip id  p ro files  w e re  inve s tiga ted  in  ch ild ren  an d 
ad o le scen ts  w ith  T 1D M . W e  com pa re d the  lip id  
p ro file s  o f p a tie n ts  w ith  D LP  a nd  th ose  w itho ut 
D LP. S tud en t u np a ired  t-tes t an d C hi-squ are  
te s t w ere  use d to  d e te rm ine  the  a ssoc ia tio n  
be tw e en  d iffe ren t g rou ps.

Results
Table 1 shows the clinical and laboratory 
variables of the T1DM patients with DLP and 
without DLP. The mean±SD age was 
15.0±2.8 years. The mean±SD age at onset 
of DM in the study group was 11.2±3.4 
years. The mean±SD values for fasting lipid 
measures were as follows: TC, 183.2±46.6 
mg/dl; LDLC, 98.3±29.7 mg/dl; HDLC, 
45.7±12.6 mg/dl, and TG, 174.6±78.6 mg/dl. 
The mean±SD level of FBS and HbA1c of 
the patients were 12.0±4.2 mmol/L and 
9.8±2.1%, respectively. The HbA1c of the 
patients with DLP was significantly higher 
than that of the patients without DLP 
(mean±SD, 10.1±2.2% vs 9.4±1.9%; p < 
0.001). Within the study group, comparison 
of the fasting serum lipid profile (mean±SD) 
between those with DLP and those without 
DLP revealed significantly higher values of 
TC, LDLC and TG, and significantly lower 
values of HDLC in the former (Table 1). 
There was no significant difference in age, 
age at the time of diagnosis of DM between 
the groups of T1DM patients with DLP and 
without DLP.

Fig. 1 shows the prevalence of DLP for 
patients with T1DM. Among the total 576 
participants, 374 (64.9%) were classified as 
having DLP due to the following lipid abnor-
mality: TC ≥200 mg/dl in 195 (33.9%), LDLC 
≥130 mg/dl in 104 (18.1%), TG ≥150 mg/dl 
in 313 (54.3%) and low HDLC (<40 mg/dl in 
male, <50 mg/dl in female) in 214 (37.2%) 
subjects. No abnormality was detected in 
202 subjects (35.1%). The most common 
abnormality was high TG either alone or in 
combination with other lipid parameters.

Fig. 2 shows the distribution of study popula-
tion according to gender. Among 576 partici-
pants, female gender constitutes 317 (55.0%) 
of the study group while males constitute 259 
(45.0%). The female patients were signifi-
cantly higher than male patients having DLP, 
218 (68.8%) vs 156 (60.2%), p < 0.05.

Table 2 shows the association between the 
level of glycemic control and abnormal lipid 
profiles in study subjects. To evaluate the 
association between lipid values and glyce-
mic control, we categorized patients into two 
groups. Participants with HbA1c <9% as 
good to fair glycemic control and participants 
with HbA1c ≥9% as poor glycemic control. 
Participants with good to fair glycemic control 
(HbA1c <9%) and abnormal cholesterol level 
(TC ≥200 mg/dl) were 50 (23.7%) compared 
to 145 (39.7%) with poor glycemic control 
(HbA1c ≥9%) and abnormal lipids. The asso-
ciation was statistically significant (p < 
0.001). The patients, 31 (14.7%), with 
elevated LDLC had good to fair glycemic 
control in comparison to 73 (20.0%) with 
poor control. The association was not signifi-

Variables 
 

All patients 
(n = 576) 

Mean±SD 

With DLP 
 (n = 374) 
Mean±SD 

Without DLP 
 (n = 202) 
Mean±SD 

p value 

Age at the time of 
diagnosis of DM, years 

11.2±3.4 11.2±3.4 11.4±3.4 >0.05 

Age at visit, years 15.0±2.8 14.9±2.8 15.2±2.8 >0.05 
FBS, mmol/L 12.0±4.2 13.0±4.4 10.2±2.9 <0.001 
HbA1c, % 9.8±2.1 10.1±2.2 9.4±1.9 <0.001 
TC, mg/dl 183.2±46.6 199.7±47.4 152.8±24.7 <0.001 
LDLC, mg/dl 98.3±29.7 106.7±31.8 82.6±16.3 <0.001 
HDLC, mg/dl 45.7±12.6 41.0±10.9 54.5±10.7 <0.001 
TG, mg/dl 174.6±78.6 211.6±73.1 106.0±21.4 <0.001 

Table 1. Clinical and laboratory variables compared between the groups of T1DM 
patients with DLP and without DLP, n = 576
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Fig. 1. Prevalence of DLP for patients with T1DM.

Abnormal lipid profiles; number of 
patients 

HbA1c <9%  HbA1c ≥9% p value 
Number (%)  Number (%) 

TC ≥200 mg/dl; 195 patients 50 (23.7)  145 (39.7) 
<0.001 TC <200 mg/dl; 381 patients 161 (76.3)  220 (60.3) 

LDLC ≥130 mg/dl; 104 patients 31 (14.7)  73 (20.0) 
>0.05 LDLC <130 mg/dl; 472 patients 180 (85.3)  292 (80.0) 

TG ≥150 mg/dl; 313 patients 96 (45.5)  217 (59.5) 
<0.01 TG <150 mg/dl; 263 patients 115 (54.5)  148 (40.5) 

HDLC (<40mg/dl in male and 
<50 mg/dl in female); 214 patients 68 (32.2)  146 (40.0) 

>0.05 HDLC (≥40mg/dl in male and 
≥50 mg/dl in female); 362 patients 143 (67.8)  219 (60.0) 

Fig. 2.  Distribution of gender among study subjects.

Table 2. Association between the level of glycemic control and abnormal lipid profiles 
in study subjects, n = 576

%
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can t (p  >  0 .05). T h e p ar tic ip an ts, 96  (4 5 .5 % ), 
w ith  e leva te d T G  (≥15 0 m g /d l) ha d g oo d to  fa ir 
g lyce m ic  con tro l in  co m p ar iso n to  2 17  (59 .5% ) 
w ith  po or co ntro l. T he a ssoc ia tio n  w as s ta tis ti-
ca lly  s ig n ifica n t (p  <  0 .01 ). Patie n ts  w ith  low  
H D LC  (< 40  m g/d l in  m a le  a nd  <5 0 m g /d l in  
fem ale ) w ith  goo d to  fa ir g lyce m ic  con tro l w ere  
68  (3 2 .2 % ) co m p ared  to  14 6 (4 0 .0% ) w ith  p oo r 
g lyc e m ic  c o n tro l. T h e  a s so c ia tio n  w a s n o t 
s ta tis tica lly  ins ign ifican t (p  >  0 .05 ).

Discussion
To the best of our knowledge, there was a 
lack of data about serum lipid profiles in Ban-
gladeshi children and adolescents with 
T1DM. In the present study, the overall 
prevalence of DLP among children and ado-
lescents with T1DM was 64.9%. This preva-
lence is higher than the 37.9% observed 
among Korean adolescents and young adults 
with T1DM and 39.2% among children with 
T1DM in United Kingdom.11,15 This finding 
has potential clinical significance, given the 
well-known relationship between DLP and 
cardiovascular events and the fact that lipid 
levels frequently track from childhood to 
adulthood.16 This result is similar to those 
reported in other studies.3,17-19 While the 
finding is different from a study where the 
prevalence of DLP in T1DM patients was 
40.0%.20 In the current study, the most 
frequent type of DLP was high TG in 54.0% 
of the children and adolescents with T1DM, 
which was also found to be the most 
common type reported in some studies.21-24 
High LDLC and low HDLC reported by Mona 
et al3 and high LDLC and hypercholesterol-
emia with and without hypertriglyceridemia 
by Rahma et al18 and Al-Naama et al25 were 
different to the present study.

Fem ales  outnum bered  m a les  in  th is  s tudy, w h ich  
is  sim ila r to  Ahm ed1 9  and  con trad icts  the  study 
done  by Po llak e t a l2 6 in  wh ich  m a les  ou tnum -
bered fem a les. In  th is  study, the  fem a le  pa tien ts 
w e re  s ig n ifica n tly h ig h er th an  m a le  pa tie n ts 
h av in g  D L P. T h is fin d in g  is in  a g re em e nt w ith  
so m e o th er s tu d ie s.3 ,9 ,2 7 ,2 8  O u r find in g  is in  
con tras t to  the  resu lts  repo r ted  by  o the rs  w ho  
found  tha t the re  was  no  re la tionsh ip  be tween  the  
lip id  a bno rm a lit ie s in  ch ild re n  and  a do le scen ts 
w ith  T1D M  and  the  gender.1 7,22

HbA1c is valuable and widely used to blood 
glucose determination for monitoring long 
term glycemic control. It is a measure of risk 
of complications of DM. It is a strong predic-
tor of cardiovascular risk factors, cardiovas-
cular events and strokes in DM patients.29 
Maahs et al performed a retrospective analy-
sis of subjects with T1DM by analyzing 
random lipid levels measured during clinical 
practice.30 Their study showed that HbA1c 
positively associated with both TC and non-
HDLC. Guy et al reported data from the 
SEARCH for Diabetes in Youth case-control 
study, in which T1DM subjects with a HbA1c 
target <7.5% had lower prevalence of DLP, 
similar to healthy controls, while T1DM 
subjects with HbA1c ≥7.5% were more likely 
to have elevated TC and LDLC levels.31

In present study, the majority of the patients 
with DLP (69.9%) had poor glycemic control 
(mean±SD HbA1c 10.1±2.2%), while in the 
patients without DLP, most of them (56.4%) 
had good to fair glycemic control (mean±SD 
HbA1c 9.4±1.9%) with significant difference 
between the groups regarding HbA1c (p < 
0.001). This result is in concordance with 
some researchers who found that poorer 
(inadequate) glycemic control is related to 
higher serum lipid levels.19,31,32 On the 
contrary, some researchers found that lipid 
disorders in children and adolescents with 
T1DM may be present regardless of their 
metabolic control.23,33 It was observed that 
abnormal TG and TC were higher in poor 
glycemic control (HbA1c ≥9%) compared to 
good to fair glycemic control (HbA1c <9%) 
participants with significant association (p 
<0.01 and p <0.001, respectively); whereas, 
abnormal LDLC and HDLC were found in 
poor control group than good to fair control 
group but with no significant association 
similar to another study.20

Conclusions
DLP, a major risk for chronic heart disease, 
remains largely undiagnosed and untreated 
in high risk populations, such as patients with 
T1DM. DLP is a common health problem 
among Bangladeshi children and adoles-
cents. So, the findings of our study provide 
useful information for health policy makers to 
implement action-oriented interventions for 
the prevention and early control of these 
important risk factors for CVD. We found a 
substantial proportion (64.9%) of children 
and adolescents with T1DM had DLP. The 



most frequent type of DLP was high TG alone 
or in combination with other parameters in 
54.3% of children and adolescents with 
T1DM and DLP in this population was asso-
ciated with poor glycemic control. Majority of 
the participants (63.4%) had poor glycemic 
control in this study. Significant difference of 
lipid parameters in two groups (HbA1c <9% 
and ≥9%) indicates that HbA1c can be used 
as a potential biomarkers for predicting DLP 
in T1DM patients in addition to glycemic 
control hence early diagnosis can be accom-
plished through relatively inexpensive blood 
testing. These findings suggest that there is 
intense need for early interventions to 
prevent complications in future. DLP can 
serve as early biomarker for cardiovascular 
dysfunction in children and adolescents with 
T1DM. Early detection and treatment of 
these conditions prevent complications and 
further decrease the morbidity and mortality. 
Thus monitoring of the lipid levels in serum 
along with glycemic control has diagnostic 
and prognostic importance in T1DM. The 
important impact of DLP on complications 
requires undivided attention throughout the 
course of disease.
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