/
o Reenres
0.00 Publishing

Journal of Diabetes Mellitus, 2017, 7, 96-107
http://www.scirp.org/journal/jdm

ISSN Online: 2160-5858

ISSN Print: 2160-5831

Dyslipidemia in Kuwaiti Adolescents with Type

1 Diabetes

Fatemah Al Otaibil*, Majida Abdul-Rasool2, Reem Yaiesh3, Nawal Al Otaibi4

'Department of Surgery, Faculty of Medicine, Kuwait University, Kuwait

2Department of Pediatrics, Faculty of Medicine, Kuwait University, Kuwait
*Department of Medicine, Mubarak AlKabeer Hospital, Ministry of Health, Kuwait
*Department of Medicine, Farwanyah Hospital, Ministry of Health, Kuwait

Email: *fatemah.alotaibi@hsc.edu.kw

How to cite this paper: Al Otaibi, F., Ab-
dul-Rasool, M., Yaiesh, R. and Al Otaibi, N.
(2017) Dyslipidemia in Kuwaiti Adolescents
with Type 1 Diabetes. Journal of Diabetes
Mellitus, 7, 96-107.
https://doi.org/10.4236/jdm.2017.73008

Received: June 19, 2017
Accepted: July 25,2017
Published: July 28, 2017

Copyright © 2017 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

DOI: 10.4236/jdm.2017.73008

Abstract

Objective: Type 1 diabetes mellitus (T1D) and dyslipidemia (DLP) increase
the risk of cardiovascular disease (CVD). The objective of this study was to
evaluate the progress and perspective of dyslipidemia in young T1D patients .
Materials and Methods: The study was cross-sectional and descriptive de-
sign. Medical records of T1D patients were followed at an endocrinology ser-
vice from 2008-2014. The collected data included gender, age, duration of
T1D, body mass index (BMI), glycated hemoglobin (HbA1c), total cholesterol
(TC), HDL, LDL and triglycerides (TG). Results: 126 T1D patients were re-
cruited: 69 male (54.8%) and 57 female (45.2%) with a mean of age 16.4
(£0.18) and 16.5 (£0.18), respectively. Diabetes duration and baseline HbAlc
were 14.82 (£2.11) and 8.68 (£1.21), respectively. The HbAlc (average range
of HbAlc 6.5% to 10.7%) increased significantly while following five years by
2.9% (p < 0.001). The prevalence of overweight and obese teens was increasing
from the 1st year to the following five years later. In contrast, the underweight
and healthy subjects were decreasing for the same subsequent years. Means of
HbAlc were significantly higher among overweight and obese categories
throughout following years. All lipid profile revealed significant increase dur-
ing five years follow-up study. The prevalence of risk TC/HDL ratio (< 4.1)
gradually raised in the last year follow-up by 52.1% comparing to the baseline
risk ratio (0.8%). The study of TC/HDL ratio with BMI categories revealed
that average T1D patients had an ideal ratio (n = 97) in the 1st year measure-
ment. After five years follow-up study, the frequency of ideal ratio declined
among all categories in the same rate. Risk TC/HDL ratio in the last year of
the study showed that average group had more risk ratio measurements (n =
47) in contrast to the 1st year measurement (n = 1). The significant positive
correlations were reported between HbAlc and DLP as shown in figure (r2 =
0.85). HbAlc and BMI percentile analyses during long follow-up years were
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very highly significant differences (p < 0.0001) between the categories BMI in
each year and from one year to another. Conclusion: Attention must be given
to control DLP and other comorbidities among T1D adolescents to decrease
diabetes macrovascular and microvascular complications.
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1. Introduction

Type 1 diabetes (T1D) is a common childhood disease that is frequently in-
creasing worldwide [1]. Patient with T1D has a lot of chronic complications such
as nephropathy, neuropathy, retinopathy, cardiovascular conditions and peripheral
vascular diseases [2] [3]. For the long term, these complications have a negative
impact on the quality of life of T1D patients [4]. It was revealed that cardiovas-
cular disease occurs in a higher rate and at a younger age among patients with
T1D when compared to normal people [5]. The risk of atherosclerosis is 2 - 4
times higher in T1D patients compared to people without T1D [6] [7]. The only
direct correlation between T1D and cardiovascular diseases is dyslipidemia,
which is the elevation of lipids e.g., triglycerides cholesterol and/or fat phospho-
lipids in the blood [8]. The presence of dyslipidemia (DLP) significantly in-
creases cardiovascular risk among patient with T1D [6]. Diabetic dyslipidemia is
defined as low levels of high-density lipoprotein cholesterol (HDL-C) and in-
creased low-density lipoprotein cholesterol (LDL-C) and triglycerides (TGs) [9].
A good management of glycemic control is important in treatment of diabetes.
Some adolescents may require lipid-lowering medications [8] [10]. Thus, the
aim of the study is to determine the prevalence of DLP and its association with
clinical and laboratory findings in young patients with T1D from endocrinology

referral to manage metabolic control in the future.

2. Material and Method

Cross-sectional and retrospective study has been done with around 126 children
that were collected from medical records of T1D patients of both genders
(chronological age > 12 years). Patients were followed in the Diabetes Outpatient
Clinic at Mubarak AlKaber hospital, ministry of health in Kuwait, from
2010-2016. The collected data included gender, actual age and age at T1D diag-
nosis, duration of T1D, body mass index (BMI; kg/m?); weight (kg), height (cm).
In addition, laboratory data, which was collected from the appointment date, in-
cluding glycemic control (GC); glycated hemoglobin [HbAlc] triglycerides
(TG), and total cholesterol (TC, esterase-oxidase) and its fractions high-density
lipoprotein [HDL] and low-density lipoprotein [LDL].

Inclusion criteria for children with T1D was the duration of onset diagnosis

for more than 5 years and an average range of HbAlc 6.5% to 10.7% for the past
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six months. The excluded Children from our study included patient who had
any coexisting endocrine, genetic or metabolic diseases or taking any medication
that affect metabolism (except insulin), psychotropic and weight loss medica-
tions.

Descriptive and comparative statistical analyses between the variables were
conducted by using Windows version 3.5 (Microsoft Excel and SPSS version 22).
The analysis of the qualitative variables used percentage or absolute frequency,
and mean and standard error for continuous variables. Comparison between
groups or within the same group were made using non-parametric tests. Spear-
man correlation analysis and multiple regression models were used. A P value <
0.05 was considered statistically significant.

The study was approved by the Ethics in Human and Animal Medical Re-
search committee of HSC.

3. Results

Demographic Table 1 showed Age and diabetic duration did not vary signifi-
cantly within two different genders in type 1 diabetes. However, the average of
HbA1lc was significant different among female compered to male (p < 0.05). The
average age of participants that lied between 13 and 18 years old. Since patient's
weight with height have been changing during that period (puberty stage),
age-specific body mass index (BMI; kg/m?) must be interpreted relative to other
children of the same sex and age. Thus, using normal measured BMI for adults is
not accurate as BMI percentile estimation.

The Figure 1 shows mean of HbAlc measurements for the following five
years on the same patients. Generally, the HbA1C increased gradually and sig-
nificantly in both gender, while female patients had highest HbAlc measure-
ments when comparing to male patients. Although baseline year showed signifi-

cant difference between female and male, no significant difference had been re-

Table 1. Demographic Data (baseline 2010).

Male Female Total
Frequency (%) 69 (54.8%) 57 (45.2%) 126
age 16.4 (20.18) 16.5 (+0.18) 126
diabetes duration 14.7 (£0.27) 15 (+0.27) 126
HbAlc 8.5 (+0.13) 8.9 (+0.18)* 123
BMI 25.9 (£2.2) 25.3 (£0.71) 126
BMI Percentile:
underweight 4 (66.7%) 2 (33.3%) 6
healthy 54 (54.5%) 45 (45.9%) 99
overweight 7 (46.7%) 8 (53.3%) 15
obese 4 (66.7%) 2 (33.3%) 6
Total 69 (54.8%) 57 (45.6%) 126
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Figure 1. Represented HbAlc baseline measurements (mean and standard errors) with
the following five years among male and female participants. The significant difference
only occurred in the first year among both genders.

ported in the following study years. The highest percentage change had been
occurring occur from 2™ and 3™ following year (4.2%). While the lowest change
percentages were in 1 and 4™ year following year.

Table 2 represents the frequency and prevalence for categorical variables
(baseline fasting lipid profile) for most participants. None of the participants
were treated with lipid-lowering drugs. There were no significant variations be-
tween male and female among all parameters of lipid profile. According to the
American Academy of Pediatrics, the lipid levels of all parameters have slight
different ranges for both children and youth comparing to adultescence. The ac-
ceptable LDL-C level is less than 2.85 mmol/L (100 mg/1d), while acceptable level
of HDL-C is more than 1.18 mmol/L (40 mg/ld). The healthy levels for both total
cholesterol and triacylglyceroll are less than 4.4 mmol/L (200 mg/dl) and 1.02
mmol/L (150 mg/dl), respectively. It has clearly shown from the table that most
of type 1 diabetes patients (both genders) lied in the acceptable range. DLP was
considered when we have at least one of them unsettled.

The lipid profile (TC, HDL-C, LDL-C and TG) have been studied among last
five years (2010 to 2016). Chart shows mean concentration and standard devia-
tion (SD) of each of the lipid parameters. All lipid profiles revealed that there
were significant variations from baseline measurements to the following five
years. Though TC, LDL-C and triglycerides were highly significantly different (p
< 0.0001) in comparison to HDL-C (p < 0.001) (Figure 2).

The DLP as seen in Figure 3 increased gradually but there were no significant
differences among type 1 diabetes patients from baseline to the following five
years later.

The significant positive correlations were reported between HbAlc and DLP

as shown in Figure 4 (r2 = 0.85).

3.1. Ratio TC/HDL

According to Figure 5 and Figure 6, the prevalence of TC/HDL risk ratio (<4.1)
gradually raised after five years follow-up by 52.1% comparing to the baseline
risk ratio (0.8%). The study of ideal and risk TC/HDL ratio with different
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Figure 2. Represented mean of total lipid profile with the fol-
lowing five years among both gender.
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Figure 3. Represented of dyslipidemia, which is elevation of
the total cholesterol, the LDL and the triglyceride concentra-
tions, and a decrease in HDL in blood.

BMI categories revealed that average T1D patients had the most ideal ratio (n =
97) in contrast to other categories in the baseline year measurement. After five
years follow-up study, the frequency of ideal ratio declined among all categories
in the same rate. Risk ratio measurements reflected inverse results in all BMI
categories especially among average one. During follow-up years, the healthy
category of BMI percentile had more risk ratio measurements (n = 47) than oth-
er categories and comparing to the baseline year measurement (n = 1).

According to BMI percentile, Most of T1D patients were healthy comparing
to other categories among follow-up five years.

3.2. HbA1c and BMI Classifications

The analysis between HbAlc and BMI percentile during long follow-up years
showed very highly significant differences (p < 0.0001) between the categories

BMI in each year and from one year to another (Figure 7 and Figure 8).
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Table 2. Lipid profile among both gender.

Lipid profile (Bassline) Male Female X
freq. (%) freq. (%) (P-value)
LDL-C (n = 126)
acceptable 60 (59.4%) 41 (40.6%)
borderline 5(29.4%) 12 (70.6%) 0.07
high 4 (50%) 4 (50%)
HDL-C (n = 125)
acceptable 66 (55.9%) 52 (44.1%)
borderline 0 2 (100%) 0.23
high risk 2 (40%) 3 (60%)
TC-C (n=126)
acceptable 56 (56.6%) 43 (43.3%)
borderline 8 (40%) 12 (60%) 0.26
high risk 5(71.4%) 2 (28.6%)
TG-C (n=124)
acceptable 57 (55.3%) 46 (44.7%)
borderline 7 (53.8%) 6 (46.2%) 0.92
high risk 5(62.5%) 3 (37.5%)

11.07
10.54
10.0

9.5

9.0

MEAN HbA1C

8.5+

8.0

HbA1c vs DLP

R?=0.8509

DLP

1

The LDL level for youth with no other risk factors as follows: Acceptable (Less than 2.85 mmol/L), Border-
line (2.85 - 3.34 mmol/L), High (Greater than 3.35 mmol/L). The HDL level for youth with no other risk
factors as follows: High risk (Less than 1.04 mmol/L), Borderline high (1.05 - 1.17 mmol/L), Acceptable
(Greater than 1.18 mmol/L). The TC level for youth with no other risk factors as follows: Acceptable (Less
than 4.4 mmol/L), Borderline high (4.41 - 5.16 mmol/L), High (Greater than 5.17 mmol/L). The TG level
for youth with no other risk factors as follows: Acceptable (Less than 1.02 mmol/L), Borderline high (1.03 - 1.46
mmol/L), High (Greater than 1.47 mmol/L) [11].

12 13

Figure 4. Represented of correlation HbAlc and DLP.

4. Discussion

Dyslipidemia in diabetes is a disorder of lipoprotein metabolism that occur
when there are high level of TC, TG and LDL with low HDL. The prevalence of
dyslipidemia (DLP) has gradually been increasing in general population, in-

cluding children [12] [13] [14]. Based on our knowledge, most results that in
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Figure 5. Represented the ideal ratio of TC/HDL (>4.1)
among baseline and five years follow-up.
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Figure 6. Represented the ideal ratio of TC/HDL (<4.1)
among baseline and five years follow-up.

vestigate the relationship between DLP and patients with T1D were done on
studies with adult population [15] [16] [17]. Few studies, including ours targeted
young T1D patients to document long gradual changes of DLP, HbAlc and
BMI. Our study provides support for the importance of clinical and research at-
tention to blood samples and lifestyle of children and adolescents with type 1
diabetes. Strengths include the measurement of lipid profile to monitor changes
in adiposity than estimation of BMI percentile, which may show healthy body

weight though high complication occur. In addition, our study was not focusing
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Figure 7. Represented BMI percentile classification among
baseline and five years follow-up.
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Figure 8. Represented correlation between HbAlc and BMI
classification among baseline and five years follow-up.

on the baseline measurements only, the investigation was done during following
up five years from an endocrinology referral, which makes it the first retrospec-
tive study in Kuwait among young T1D patient.

The changing in life style, high carbohydrate and low exercise, was found to
be the main reason of high DLP and lead to overweight and obesity [18]. Patient
with T1D had high DLP level (72.5%) among young from high level of TC and
LDL [12] [14] [19]. In our study, the analysis of LDL during following five years
reported the same finding of from high rate of TC and LDL among pubertal pa-
tients with TID. Regarding the atherogenic profile, the most commonly reported
forms of DLP in patients with T1D include elevated TC, LDL, and TG values
[15] [16] [20], which are similar to the findings observed in the present study. In
addition to our study we were studying the same lipid parameters for the same
patients for five years and reported the same increasing level.

According to demographic data (baseline), the frequency (percentages) of pa-
tient's age and diabetes duration showed no significant difference among male

and female, while there was a significant difference (p < 0.05) in female HbAlc
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comparing to male group.

Since HbAlc, as a marker of glycemic control, is considered to be risk factor
for mortality in T1D. Thus, reaching optimal level of HbAlc remain a significant
challenge for T1D patients, including children. As known, people with diabetes
always have high level of HbAlc than normal range. Long-term increment in-
crease in HbAlc level may lead to life-threatening complications. So in the cur-
rent study the differences of HbAlc level for the following five years has been
analyzed. It showed noticeable elevation with a very high significant differences
(p < 0.001) in both genders during five years. According to NICE’s national
guidelines on type 1 type 2 diabetes in children and young people recommend
that children and young people should work hard to make HbAlc near normal
range. In addition, Guy and cols [19], and Giuffrida and cols [21] reported cor-
relation between HbAlc and DLP prevalence. These studies match what we
found in our research that DLP is correlated positively high with raised level of
HbAlc among following-up five years. That means DLP prevalence may be a
good predictor and another red flag to the serious complications and long-term
health problems in young T1D patient.

Although DLP lead to cardiovascular diseases in T1D, no long term studies
had been done between DLP in T1D and cardiovascular diseases [22]. The only
indirect link between development and prognosis of micro and macro vascular
complications in adolescents with T1D is measurement of lipid profile [23].
Since coronary heart disease is one of asymptomatic complication associated
with obese and overweight hyperinsulinemia patients [24] [25]. Using additional
metabolic markers to predict the occurrence and risk of this condition is still a
matter of debate. One of these markers is lipid variables, though no universal
acceptance of how these markers (lipid profile) should be used and interpreted.
It was revealed that determination of lipid ratio (total/HDL cholesterol and
LDL/HDL cholesterol) correlated with cardiovascular disease and give an ob-
vious red flag of cardiovascular complications than simple lipid parameter [21]
[26] [27]. TC/HDL ratio predicts the risk of CHD from the cumulative markers
of cluster metabolic abnormalities found in patients with high TC and low HDL
dyslipidemia [28]. It was reported that LDL/HDL ratio underestimate CHD risk
in some patients compared to the TC/HDL ratio [29]. This is the reason why
current study determine benefit and risk ratio of TC/HDL among young T1D
patients for five years. It showed decreasing trend in the ideal ratio in the same
opposite increasing rate of risk ratio during study years. So our study predicts
the risk of CHD among young T1D patients in spite of the fact that most of these
patients were not obese or overweight.

Furthermore, the high prevalence rate of cardiovascular diseases among
young T1D patients give more challenge and effort to study and monitor body
weight [25] [30]. In the current study, Although duration of T1D is more than
10 years, most of BMI percentile lied in healthy categories from baseline mea-
surements and no changes had been observed during following-up years. Com-

paring to HbAlc and lipid profiles, BMI proof that is unpredicted risk factor for
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T1D complications.

Conway and his colleagues had studied the association between adiposity and
BMI in the baseline and follow-up years [31]. This study reported that weight
gain in adults with T1D is protective against mortality. However, the role of
overweight and obesity that had been measured by waist circumference (abdo-
minal fat) increase mortality. As many studies findings that show measured
waist circumference eliminate linear relationship between BMI and mortality. In
our study poor HbAlc significantly correlated with obsess and overweight pa-
tients, Though BM percentiles did not present any noticeable changes, neither at
baseline nor throughout follow-up. Which means that BMI percentile can pre-

dict risk factor on T1D through measured glycemic control only.

5. Conclusion

Glycemic control and lipid profile test are early red flag markers that show dys-
lipidemia among adolescent with type 1 diabetes. Attention must be given to
control DLP and other comorbidities among T1D adolescents to decrease di-

abetes macrovascular and microvascular complications.
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