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Abstract

assessed using ANOVA. Significance was set at p<0.05.

Triglyceride and blood glucose.

Keywords: Type 2 diabetes; Lipid profile; Dyslipidemia

Type 2 diabetes is associated with a marked increased risk of Cardiovascular Disease (CVD). A significant component of such risk can be attributed to
diabetic dyslipidemia. This study aimed at evaluating the lipid profile of type 2 diabetics in an urban tertiary health facility in Nigeria.

Method: A total of 50 consenting type Il diabetic patients, aged 40-72 years were studied. Demographic characteristics and medical history of participants
were assessed using semi-structured interviewer administered questionnaire. The serum lipids of participants (Total Cholesterol (TCHOL), Triglycerides
(TRG), High Density Lipoproteins (HDL-C), and Low Density Lipoproteins (LDL-C) levels) for the last six months and the mean of their last four Fasting Blood
Glucose (FBG) levels were assessed from their hospital records. Data was analyzed using descriptive statistics and chi-square. Difference in means was

Results: The mean age of respondents was 57.82 + 3.3 years. A total of 68% had either secondary or tertiary education. According to our results, 70.0%
of diabetic patients presented at least one lipid abnormality. Elevated LDL-C, TCHOL, TRG, and reduced HDL-C levels were noted in 34%, 36%, 12%, and
72% of the patients, respectively. Combination of elevated LDL and reduced HDL-C was the most prevalent of combined lipid abnormalities. There were no
statistically significant differences in the levels of HDL-C, TCHOL, TRG, and FBG between men and women. However there was significant difference between

Conclusion: Type 2 diabetic’s dyslipidemia was very common especially low HDL and raised Total cholesterol levels.

Introduction

Diabetes is characterized by chronic hyperglycemia and
disturbances of carbohydrate, lipid and protein metabolism [1].
Dyslipidemia is one of the major risk factor for cardiovascular
disease in Type 2 Diabetes mellitus, characterized by elevated Total
cholesterol (TC), Triglycerides (TG), Low density lipoprotein
(LDL) and decreased High density lipoprotein (HDL) [2]. Because
detection and treatment of dyslipidemia is one means of reducing
Cardiovascular Disease (CVD) risk, determination of serum lipid
levels in people with diabetes is now considered a standard of care [3].

Diabetes causes about 5% of all deaths globally each year. The
World Health Organization (WHO) report in 2010 estimates that
the number of diabetic patients in Oman will increase up to 190%
over the next 20 years, from 75,5000 in 2000 to 217,000 in 2025 [4].
Several previous studies have attempted to correlate blood glucose
levels with serum lipid profile parameters [5]. Research findings show
that mainly body fat is responsible for increase in prevalence of this
disease among the body composition components [1,6].

The term diabetic dyslipidemia comprises a triad of raised
triglycerides, reduced High Density Lipoprotein (HDL) and excess
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of small, dense Low Density Lipoprotein (LDL) particles. The lipid
abnormalities are prevalent in diabetes mellitus because insulin
resistance or deficiency affects key enzymes and pathways in lipid
metabolism [1]. The causal association between atherosclerosis
and dyslipidemia is well established. In diabetes the associated
hyperglycemia, obesity and insulin changes highly accelerate the
progression to atherosclerosis [7]. Type 2 diabetes is associated with
a cluster of interrelated plasma lipid and lipoprotein abnormalities,
including reduced HDL cholesterol, a predominance of small dense
LDL particles, and elevated triglycerides [8]. These abnormalities
occur in many patients despite normal LDL cholesterol levels. There
is evidence that each of these dyslipidemic features is associated with
increased risk of cardiovascular disease, the leading cause of death in
patients with type 2 diabetes. [8].

The aims of our study were to find characteristics of lipid
parameters in the population under study, to find gender differences
in the parameters, and to determine the frequency and pattern of
hyperlipidemia in patients with diabetes mellitus.

Methods

The study was descriptive cross sectional in design to evaluate the
lipid profile of type 2 diabetic patients. Fifty type 2 diabetic patients
attending the Medical Outpatient clinic (MOP) of the university
college hospital Ibadan, Oyo State, Nigeria voluntarily participated
in the study after obtaining their informed written consent and their
age ranged from 40-72 years. The objectives of the present study were
thoroughly explained to them. Clinical history was also documented.

A semi structured interviewer administered questionnaire was
used to interview each patient that gave their consent to participate in
the study and also had his/her lipid profile assessed within the last six
months. Information with regards to the participants’ demographic
data namely, age, sex, tribe, religion, occupation, and educational
status were obtained with the aid of the questionnaire. In addition,
medical history including family history of diabetes mellitus,
information on duration of illness, diagnosis, and type of treatment
given were obtained.

Records of their fasting blood glucose in form of means of the
last four fasting blood glucose and record of their lipid profile level
were obtained from their hospital records. Fasting blood glucose level
<7.00 mmol/L (126 mg/dl) was regarded as controlled (good glycemic
control) while the target lipid values were LDL<130 mg/dl, HDL >40
mg/dl, Triglyceride <150 mg/dl, and Total cholesterol <200 mg/dl.

By using the guidelines of the Third Report of the National
Cholesterol Education Program Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel IIT) for serum lipid profile reference level,
hypercholesterolemia was defined as TC>200 mg/dl, high LDL-C
when value is 2130 mg/dl, hypertriglyceride as TG>150 mg/dl, and
low HDL-C as <40 mg/dl. Dyslipidemia was defined by presence
of one or more abnormal serum lipid concentration. Definition for
Normal TC was <200 mg/dl, LDL-C was <130 mg/dl, TG was <150
mg/dl and HDL-C was >40 mg/dl [NCEP 2001] [9,10]. Diabetes
was defined as per American Diabetes Association (ADA) criteria.
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The current World Health Organization (WHO) diagnostic criteria
for diabetes was fasting plasma glucose > 7.0 mmol/l (126 mg/dl)
or 2h plasma glucose > 11.1 mmol/l (200 mg/dl) while normal FBG
was <100 mg/dL (5.6 mmol/l) World Health Organization 2006,
American Diabetes Association 2010 [10,11].

Data Analysis

The data were evaluated by Statistical Package for Social Sciences
(SPSS) 16.0 version software. Data was analyzed using descriptive
statistics and chi-square. Independent samples t-test (2-tailed)
was used to compare means of different parameters between males
and females. Frequency of dyslipidemia was evaluated while the
pattern was determined by serum level for cholesterol, high density
lipoprotein HDL-C, low density lipoprotein LDL-C and triglyceride.
The results were considered statistically significant when P < 0.05. For
the descriptive and inferential statistics ANOVA was used.

Results

Table 1 shows the quantitative analysis of lipid profile of Type
2 diabetics and found that the mean total cholesterol was (167.24 +
53.3 mg/dl), triglycerides (95.84 + 39.9 mg/dl), HDL (50.16 + 19.1
mg/dl), LDL (110.50 + 41.9 mg/dl) & LDL / HDL ratio (2.24 + 7.2).
A total of 50 participants; 20 (40%) males and 30 (60%) females were
recruited for the study. The mean age of the participants was 57.82 +
3.3 years (60.85 + 8.0 and 55.80 * 8.6 male and female respectively)
while their age ranges between 40 and 72 years. The participants were
predominantly Yorubas (90.0%) and 94% were married. Duration of
diabetic mellitus was more frequent within one to five years. Mean
of the lipid profiles was not significant between male and female.
However there was significant difference between the mean age
of male and female. Also, there was significant difference between
Triglyceride and blood glucose (P<0.05).

As shown in Tables 2 and 3, 36% of the participant had high total
cholesterol, 12% had high triglyceride, 72% had low HDL-C while
34% had high LDL. A total of 18 (36%) had very low HDL <40 mg/dl
while 9 (18.0%) had very high LDL-C (>160).

In Table 4 Low density lipoprotein (135.67 + 39.0 male and 115.24
+ 46.6 female) and TG (115.50 + 57.8 male, and 101.94 + 39.1 female)
were highest among 50-59 years age group respectively while TC was
highest among 70-79 years in both male (180.25 + 46.5) and female

Table 1: Clinical and biochemical characteristics of the subjects.

Characteristics Me: él\lg()ean Womtegél;llean TOtZIS(I;I)e an P-value
Number of subjects 20 30 50 -
Age (years) 60.85+80 55.80+8.6 57.82+86 | 0.041
D”r?;':;r:; PM 525100 217+0.8 220+08 | 0.725
T°ta;n°fr’:(';"/ls)te'°' 15530 + 61.9| 17520+46.1 167.24+53.3 | 0.338
LDL-C (mmol/l) | 111.95+4.9 109.53+7.8 11050 +41.9 0.844
HDL-C (mmolll) | 46.95+150 52.30+21.4  50.16+19.1  0.199
TG (mmolll) | 9450 +44.4 96.73+37.5  9584+39.9  0.849
FBS (mmoll) | 114.10+33.5 113.20+29.3 11356 +30.7 0.920

Note: TC: Total Cholesterol; HDL: High Density Lipoproteins; LDL: Low Density
Lipoproteins; TG: Triglycerides; FBS: Fasting Blood Sugar
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Table 2: Lipid profile of type 2 diabetic patients by gender.

Lipid profile Male n(%) Female n(%) Total n(%) p-value
HDL-Cholesterol
(mg/dL) 5(25.0)  9(30.0) 14 (28.0)
High (260) 0.876
Borderline (40-59) 8 (40.0) 10 (33.3) 18 (36.0)
Low (<40) 7 (35.0) 11 (36.7) 18 (36.0)
LDL-Cholesterol
(mg/dL)
Normal (<130) 12 (60.0) 21(70.0) 33 (66.0) 0.361
Borderline (130-159) 5(25.0) 3(10.0) 8(16.0)
High (160) 3(15) 6 (20.0) 9(18.0)
Total cholesterol
(mg/dL)
Normal (200) 13 (65.0) 19 (63.3) 32 (64.0) 0970
) 6 (30.0) 9 (30.0) 15 (30.0)
Borderline (200-239) 1(5.0) 2(67) 3(6.0)
High (2240) ’ ’ ’
Triglyceride (mg/dL)
Normal (<150) 18 (90.0) 26 (86.7) 44 (88.0) 0309
Borderline (150-199) 1(0.5) 4 (13.3) 5(10.0) ’
High (=200) 1(0.5) 0(0.0) 1(2.0)
Table 3: Pattern of hyperlipidemia in patients with diabetes mellitus.
Lipid profile n=50 %
High triglyceride 6 12
High LDL 17 34
Low HDL 36 72
High cholesterol 18 36
Table 4: Age group wise distribution of mean values and standard deviations of
lipid profile in patients with type Il diabetes mellitus.
HDL LDL T. Cholesterol | Triglyceride
Mean S.D. | Mean S.D. Mean S.D. Mean S.D.
Males
40-49 (n=2)  48.00+21.2 | 74.00+-0.0 @ 137.50+24.8 | 77.50+ 14.9
50-59 (n=6) @ 53.17 £16.7 A 135.67 £+39.0 | 165.83 +80.1 | 115.50 £+ 57.8
60-69 (n=8) |« 43.50+15.3 | 100.38 +46.3 | 139.38+63.2 = 91.62+46.9
70-79 (n=4) H 44.00+12.1 11850+ 32.8  180.25+46.5 77.25+14.8
Females
40-49 (n=6) 44.67 £13.3 | 99.00 +40.11 @ 162.83+49.3 | 99.83 +37.3
50-59 (n=17) | 49.41+15.6 | 11524 +46.6 = 183.59 +47.3 | 101.94 + 39.1
60-69 (n=5) | 70.20+37.4  101.80+40.4 151.40+42.7  78.42+40.8
70-79 (n=2) | 55.00+28.3 | 112.00 +45.3  200.50 + 2.1 89.00 + 18.4

Note: Age group (years) Serum Cholesterol (mg/dl), HDL (mg/dl), C LDL (mg/dl),
C Triglyceride (mg/dl)

(200.50 + 2.1) participants. HDL was lowest among 60-69 years male
(43.50 £ 15.3) and 40-49 years female (44.67 + 13.3).

Discussion

Dyslipidemia is a major risk factor for macrovascular
complications in patients with type 2 diabetes [12]. We studied
the evaluation of lipid profile of type 2 diabetic patients attending
an urban tertiary health facility in Nigeria. Elevated Low-Density
Lipoprotein Cholesterol (LDL-C) is a major risk factor for CVD.
Management of LDL-C is the primary goal of therapy for diabetic
dyslipidemia [12].

Our study showed that out of the 50 patients studied 35 (70%) had
dyslipidemia. This was similar to a study by which showed that 72% of
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total patients had dyslipidemia [13]. Lipid abnormalities are common
in diabetics and frequently seen in type-2 diabetics. Dyslipidemia
make diabetics prone to develop CHD and other complications
of atherosclerosis [13]. According to the CDC, 97% of adults with
diabetes have one or more lipid abnormalities while the prevalence
of diabetic dyslipidemia varies from 25% to 60% in other studies [14].
This variation in prevalence may be due to differences in BMI and
possibly genetic variation [14].

This study showed that the mean total cholesterol (175.20 + 46.1
vs 155.30 + 61.9), High Density Lipoprotein C (HDL-C) (52.30 +
21.4 vs 46.95 + 15.0), triglyceride (96.73 £ 37.5 vs 94.50 + 44.4) were
higher among the female subjects, while Low Density Lipoprotein
C (LDL-C) was higher among the male subjects (111.95 + 4.9 vs
109.53 + 7.8). The most frequent lipid combination was LDL +
HDLC. It is important to realize that hyperlipidemia can develop
even in the ‘prediabetes phase’ of type 2 DM. Hence, early detection
and correction of dyslipidemic state is essential in the management
of diabetic patients. This finding was consistent with that by which
states that males had higher levels of LDL-C as compared to females,
19% diabetic males had LDL-C >160 mg/dl [13]. Our results are
partly consistent with a study by, who reported that adverse effects
of diabetes mellitus on dyslipidemia are more marked in women
than men [15]. This explains why diabetes eliminates or attenuates a
woman’s protection against IHD.

The present study also analyzed the prevalence rate of
hypercholesterolemia, hypertriglyceridemia, low HDL and high low
density lipoproteinaemia among type 2 diabetics. It was found that
36% Type 2 diabetics in this study had hypercholesterolemia, 12%
Hypertriglyceridemia, 72% Low HDL and 34% abnormal LDL levels.
In 36% of Type 2 diabetics, the HDL was less than 40 mg/dl. Thus,
the results of the present study shows that in Type 2 diabetics the
dyslipidemia is the most common abnormality and it was found in
the level of HDL-C value. These findings were similar to that of which
showed that Elevated LDL-C, elevated TCHOL, elevated TRG, and
reduced HDL-C levels were noted in 28.37%, 36.37%, 39.01%, and
30.12% of the patients, respectively [16]. The combination of elevated
TRG and reduced HDL-C was the most prevalent of the combined
lipid abnormalities. In this study, 18% type 2 diabetics had HDL-C
<35 mg/dl. Low HDL-C was a common associated finding with raised
serum TG, serum cholesterol and LDL-C this was similar to the study
by 14% type 2 diabetics had HDL-C <35 mg/dl. The percentages of
dyslipidemia in our study were lower than the findings of another
study of Lipid Profile in Type 2 Diabetic Punjabi Population which
showed that 98% of Type 2 diabetics had high LDL levels and 59%
showed hypercholesterolemia [13,17]. This observation further
confirms that patients with Type 2 diabetes had co-incidence of
several abnormal lipid profiles. It further confirms that dyslipidemia
could have impact on the development of insulin resistance in type 2
diabetes mellitus [17]. This present study showed that dyslipidemia
was common with type 2 diabetics. This was similar to the findings of
which showed that type 2 diabetics were either overweight or type I
obese and dyslipidemia was very common [17].

Low density lipoprotein and TG were highest among 50-59 years
age group while TC was highest among 70-79 years in both male and
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female participants. HDL was lowest among 60-69 years male and
40-49 years female. A similar study showed that Median and upper
range of total cholesterol, HDL-C and LDL-C were found to be higher
in women than in men in all the age groups. However triacylglycerol
and VLDL-C concentrations were observed to be higher in the men
than women except in age group of 61-70 years. [18]. In another
study, all lipid levels except LDL were higher among 41 to 60 years age
group while LDL was higher among participants aged >60 years [19].

Conclusion

It is concluded from the results of the present study that
dyslipidemia was very common among type 2 diabetic patients.
Overall 70% participants had abnormal lipid profile. Higher
percentage of women than men had abnormal lipid profile. Diabetes
mellitus occurs with dyslipidemia. Results strongly suggest that
further investigations should relate the effects of dyslipidemia and
abnormalities of insulin resistance in type 2 diabetics. Common
lipid abnormalities in diabetes are patterns of lipid profile in type-
2 diabetics and non raised triglycerides, LDL-C serum cholesterol
and low diabetics. Therefore good glycaemic control can prevent
development and progression of lipid-abnormalities among patients
with diabetes mellitus.

There is enough evidence in literature to support the beneficial
effect of lowering of serum lipids in retarding macro-vascular disease.
Hence, early detection and correction of dyslipidemic state is essential
in the management of diabetic patients.

Outcome of this study showed that majority of type 2 diabetes
mellitus had uncontrolled blood sugar levels and most had their lipid
levels deranged.
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