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ABSTRACT

Introduction: Diabetes is associated with a high risk of cardiovascular disease (CVD). Hypertriglyceridemia & low
HDL-C values are the most common symptoms of diabetic dyslipidemia. Elevated LDL-C is a well-known CVD
risk factor.

Objective: To determine the association of dyslipidemia and type 1 diabetes mellitus among children up to 16
years of age.

Material & Method

Study design: Case-control study

Settings: Outpatient department, National Institute of Child Health (NICH)

Duration: Six months from 26" February 2018 to 28™ August 2018

Data Collection procedure: All patients age 9 to16 years of either gender were included. Cases were defined as
presence of fasting plasma glucose of > to 126.0 mg/dL (7.0 mmol/L) for more than one year whereas all patients
with fasting plasma glucose of less than 126 mg/dL (7.0 mmol/L) were P a g e | 2 defined as controls. The blood
sample was collected in a sterile manner after an overnight fasting of 8 hours and was sent to hospital laboratory
and verified by pathologist.

Results: Out of total 60 patients, the mean age of the patients was 11.23 +1.76 years. Dyslipidemia was found to
be significantly higher (n=26, 86.7%) among diabetic patients as compared to non-diabetic patients (n=18, 60%).
(p-value 0.020) Moreover, the risk of dyslipidemia was 4.33 times higher among diabetic patients than that of non-
diabetics (OR 4.33). Patients having >10 years of age and diabetes were 8.01 times more likely (OR 8.01, p-value
0.042) and diabetic males were 8.40 times more likely (OR 8.40, p-value 0.008) to have dyslipidemia.
Conclusion: Highly significant association of dyslipidemia and type 1 diabetes mellitus was found among children

up to 16 years of age.
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INTRODUCTION

Children with type 1 diabetes mellitus (T1DM) are at an
increased risk of developing subclinical & clinical
cardiovascular disease early in lifel-3. Children with type 1
diabetes are classified as having the highest cardiovascular
risk, according to the American Heart Association, which
recommends both lifestyle & pharmacological treatment for
patients with high level of cholesterol®.

When diabetes is controlled in children over the age
of ten years, the Global ISPAD Guideline for Childhood &
Adolescence diabetes of 2014 advised screening for
fasting blood lipids. Furthermore, screening should begin at
age of two years if there’s a history of hypercholesterolemia
or early CVD, or if there is no family history. Screening
should be repeated every five years if normal results are
found>®,

In a study, out of 60 children with T1DM, dyslipidemia
was observed in 65% of the patients’. Another study has
also reported dyslipidemia in 66% of the children with
T1DME.

Therefore, lipid & lipoprotein related health with its
effects on micro & macrovascular disease will continue to
be a main aspect of the health care in people with TLDM.
Although advances in care, adolescents & children with
type 1 diabetes continue to have high rate of vascular
disease, with dyslipidemia being a prominent risk factor® 1°,

There are several international studies which
demonstrate association between dyslipidemia and T1DM.
The present study is designed in order to ascertain the
local perspective as there is scarcity of local data. The local
condition varies widely with respect to education level and
economic status and the difference in awareness regarding
the two modalities. This study generates local data and the
same was disseminated to other health care providers for
timely diagnosis and treatment may minimize morbidity
related issues and lead to good quality of life.

MATERIAL AND METHODS

This case control study was conducted 26th February to
28th August 2018 from outpatient department, National
Institute of Child Health. Total sample 60, 30 case and 30
control with 95% confidence interval and 90% power of test
with percent of cases exposed 65% and control exposed
28.2%.

Patients present with age 9-16 years with fasting
plasma glucose of greater than or equal to 126 mg/dl (7.0
mmol/L) for more than one year (cases) and fasting plasma
glucose of less than 126 mg/dl (7.0 mmol/L) (controls) were
included from the study. Patients were excluded if they had
hypothyroidism or were on thyroxine or lipid-lowering
medicines.
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All of the patients signed informed consent forms
before being assigned to a sample and having their data
used in research. The blood sample was collected in a
sterile manner after an overnight fasting of 8 hours for
serum cholesterol, triglycerides, LDL, VLDL, HDL and
fasting plasma glucose levels sent to hospital laboratory
and verified by pathologist. The findings of variables as
mentioned above along with demographic of the patients
was entered in proforma.

Data were analyzed on SPSS Version 20. Age,
height, weight and BMI were presented as mean & SD.
Gender & dyslipidemia was presented as percentage &
frequency. Cross-tabulation was done to see the
association of dyslipidemia in patients with T1DM. Chi-
square test was applied between cases & controls, P-value
less than 0.05 considered as significant. To see the
strength of association Odds ratio was calculated with 95%
Cl. To see the effect of effect modifiers on the outcome
variable, stratification of age, BMI & gender was used. Post
stratification chi-square test was also applied. Odds ratio
was also computed.

RESULTS

Out of total 60 patients, the mean age was 11.23 £1.76
years. There were 33 (55%) patients with >10 years and
27 (45%) patients with <10 years of age. Majority of the
patients (n=38, 63.3%) patients were males while 22
(36.7%) patients were females. The average height, weight
& BMI was 1.40 £+0.92 m, 29.72 +3.94 Kg and 15.12 +1.53
kg/m2. Table: 1

Table 1: Descriptive Statistics of Age, Gender

Frequency %
Mean + SD 11.23 +1.76
age <10 years 27(45%)
>10 years 33(55%)
Male 38(63.30%)
Gender Female 22(36.70%)

Overall frequency of dyslipidemia was observed in 44
(73.3%) patients. Table: 2 The comparison of diabetic
status with dyslipidemia showed that dyslipidemia was
found to be significantly higher (n=26, 86.7%) among
diabetic patients as compared to non-diabetic patients
(n=18, 60%). (p-value 0.020) The odds ratio also showed
that risk of dyslipidemia is 4.33 times higher among
diabetic patients than that of non-diabetics (OR 4.33).
Table: 3

Table 2: Frequency of Dyslipidemia

Frequency (%)

Yes 44(73.30%)

No 16(26.70%)

—

able 3: Comparison of dyslipidemia with respect to diabetic status
of the patients

Diabetes Non Diabetes
Dyslipidemia | Yes 26(86.70%) 18(60%)
No 4(13.30%) 12(40%)

The comparison of dyslipidemia with baseline
characteristics showed that patients having <10 years of
age and diabetes were 3.11 times insignificantly more likely

(OR 3.11, p-value 0.201), >10 years of age and diabetes
were 8.01 times significantly more likely (OR 8.01, p-value
0.042), diabetic males were 8.40 times significantly more
likely (OR 8.40, p-value 0.008), and <15 kg/m2 BMI were
3.01 times insignificantly more likely to have dyslipidemia.
Table: 4.

Table 4: Comparison of dyslipidemia with baseline characteristics
of the patients.

| Yes [ No | P value OR
Age< 10 years
Diabetic 14(82.4%) | 3(17.6%)
Non- diabetic 6(60%) 4(40%) 0.201 311
Age > 10 years
Diabetic 12(92.3%) | 1(7.7%)
Non- diabetic | 12(60%) | 8(40%) 0042 | 801
Male Gender
Diabetic 14(87.5%) | 2(12.5%)
Non- diabetic | 10(45.5%) | 12(545%) | 008 | 840
Female Gender
Diabetic 12(85.7%) | 2(14.3%) 0.262
Non- diabetic 8(100%) 0 )
BMI <15 kg/m2
Diabetic 12(75%) 4(25%)
Non- diabetic | 10(50%) | 10(50%) | %126 | 301
BMI > 5 kg/m2
Diabetic 14(100%) 0 0.081
Non- diabetic 8(80%) 2(20%) )
DISCUSSION
Diabetes mellitus is a collection of carbohydrate

metabolism disorders that have the common symptom of
chronic hyperglycemia caused by production of insulin,
insulin action. Insulin is a critical anabolic hormone that
causes a variety of metabolic irregularities in proteins, lipids
& carbst1?2, Reduced levels of high-density lipoprotein
cholesterol & increase levels of low-density lipoprotein
cholesterol or tri-glycerides explain diabetic dyslipidemia®®
14

The findings of this study showed that dyslipidemia
was found to be significantly higher (n=26, 86.7%) among
diabetic patients as compared to non-diabetic patients
(n=18, 60%). Somewhat similar findings were observed in
other studies as well. In a new study, dyslipidemia was
observed in 72.5% type 1 children.10 In another study, out
of 60 children with T1DM, dyslipidemia was observed in
65% of the patients’.

One study has also reported dyslipidemia in 66% of
the children with TAIDM.8 Another study has reported that
the load of dyslipidemia is high in people with diabetes. A
cross-sectional study of 2,473 patients with type 2 diabetes
found that 55.0 percent of those with diabetes for more
than two years had dyslipidemia. In individuals who had
diabetes for 15 years, the percentage increased to
66.0%!°.

In our study, it was found that the risk of dyslipidemia
was 4.33 times higher among diabetic patients than that of
non-diabetics (OR 4.33). Patients having >10 years of age
and diabetes were 8.01 times more likely (OR 8.01, p-value
0.042) and diabetic males were 8.40 times more likely (OR
8.40, p-value 0.008) to have dyslipidemia.

The finding of this showed that the mean cholesterol
level, triglyceride level, LDL, and HDL levels were found to
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be 139.7 +36.26 mg/dL, 112.05 +56.41 mg/dL, 80.13
+29.75 mg/dL, and 37.83 +9.56 mg/dL respectively. In
particular, high cholesterol level was found in 96.7%,
triglyceride level 2150mg/dL in 25%, LDL =100mg/dL in
20%, and HDL in 16.7% patients. Somewhat similar
observations were observed in a study of Homma et al as
well. According to their study finding, high-CT was
observed in 56.7%, low-HDL 21.7%, high LDL 44.0%, high-
TG 11.8%.9 Another study reported 18.6% of children with
type 1 diabetes had abnormal TC (>200 mg/dl) or high
density lipoprotein cholesterol (HDL-c) (<35 mg/dl) levels in
a retrospective cross sectional analysis?®.

In contrast to our results, 3.0% of type 1 diabetes
patients had LDL-c levels above 160.0 mg / dl, 14.0% had
LDL-c levels above 130.0 mg / dl, and nearly half (48.0%)
had LDL - c levels above the recommended LDL - c level of
100 mg / dI.17 In one study, the frequency of DLP among
young Patients with type 1 diabetes, especially females. In
order to prevent/delay chronic problems and heart disease,
programs designed to prevent dyslipidemia should be
implemented, particularly for this population %19,

In past few decades, diabetes-related vascular
problems have shifted away from a "glucocentric" approach
to include multiple risk factors which contribute to the
development &  progression of  atherosclerosis.
Dyslipidemia is a metabolic condition linked with diabetes
that is defined by a range of quantitative, qualitative
variations in lipids & lipoproteins. Hypertriglyceridemia, a
decrease in HDL cholesterol content, and move toward a
small dense LDL cholesterol are all symptoms of diabetic
dyslipidemia, a frequent pattern of lipid abnormalities*8-1°,

CONCLUSION

Highly significant association of dyslipidemia and type-I
diabetes mellitus was found among children up to 16 years
of age. A higher prevalence of dyslipidemia raises a
concern in type-1 diabetes mellitus children. Early dietary
modification and pharmacological therapy intervention is
also required for type-I children.
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