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ABSTRACT

The plasma total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C) and low den-
sity lipoprotein cholesterol (LDL-C) concentrations were determined spectrophotometrically on 70 fasting Type
1 and 150 fasting Type 2 diabetes mellitus patients and also on 100 apparently healthy, age-matched controls in
Delta State, Nigeria. Atherogenic index, glycaemic status and obesity were also assessed on the subjects, within
the period of study: July 2004 to July 2005. Of the 220 diabetic patients, 186 (84.5%) had not had a lipid profile
test for the past one year, only 48 (21.8%) are aware of the need for the test, and only 148 (67.3%) could not
afford the test, annually. The diabetics had significantly (p<0.05) higher plasma TC, TG, LDL-C and athero-
genic index than the control subjects, with the Type 1 patients having higher mean values than the Type 2 pa-
tients (p<0.05). HDL-C was, however, significantly (p<0.05) lower in the diabetics. The occurrence rates of hy-
perlipidaemia and abnormal atherogenic index were significant (p<0.05) in the Type 1 than in the Type 2 pa-
tients. The occurrence of dyslipidaemia among Nigerian diabetics is high. The lipid profile obtained might indi-
cate the occurrence and increased risk of coronary heart disease (CHD) in these subjects. Thus, the need for
increased awareness for regular lipid profile testing and effective management of diabetes geared towards cor-

recting dyslipidaemia.
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INTRODUCTION

Diabetes mellitus is a metabolic disorder of mul-
tiple aetiology characterized by chronic hypergly-
caemia with disturbances of fat, carbohydrate and
protein metabolism resulting from defects in in-
sulin secretion, insulin action or both. Its effects
include long-term damage, dysfunction and fail-
ure of various organs. Diabetes mellitus has been
classified into Type I and Type 2 diabetes melli-
tus. Others may include gestational diabetes and
other specific types (ADA, 2003).

Type 1 results from autoimmune or idiopathic
mediated destruction of the beta cells of the pan-
creas, leading to absolute insulin deficiency
(Hothers-Nielsen et al,, 1988; Humplery et al.,
1998). Patients often become dependent on insu-
lin for survival eventually and are at risk for keto-
acidosis (Willis et al., 1996). In Type 2, there is
predominantly insulin resistance with relative
insulin deficiency or predominantly an insulin
secretory defect with or without insulin resistance
(Defronzo et al., 1997). Such patients are at an
increased risk of developing macrovascular and
microvascular complications (Mooy et al., 1995).
Diabetics are generally at high risk for dyslipi-
daemia, cardiovascular disease (CVD) and mor-
tality (ADA, 2002). Dyslipidaemia in diabetes is
characterised by elevated plasma triglycerides
and very low-density lipoproteins (VLDL), re-

duced high-density lipoprotein cholesterol (HDL-
C) and a shift in low- density lipoprotein (LDL)
distribution towards small, dense particles
(Packard and Olsson, 2002). To monitor these
lipid disorders, ADA (2002) recommended that
all adults with diabetes should undergo, at least
annually, a fasting lipid profile test. Yet, lipid-
testing rates among diabetics have not been ideal,
especially among the most vulnerable patients viz
African Americans, the economically disadvan-
taged, and the medically complex (Massing et al.,
2003).

Because of the paucity of data relating to plasma
lipids and lipoproteins in diabetic patients in Af-
rica and the need for regular lipid profile testing
among them, we determined the lipid profile of
Types 1 and 2 diabetic patients in Delta State,
Nigeria. We also studied the influence of aware-
ness and levels of income of patients on the regu-
larity of lipid profile testing.

MATERIALS AND METHODS

Subjects

The study was approved by the Ethical Commit-
tees of the hospitals used. Written informed con-
sent was obtained from all participating subjects.
The patients were age-matched with control sub-
jects. The control subjects consisted of 100 ap-
parently healthy non-diabetic (fasting blood sugar
< 6.05mmol/l), non-smoking and non-obese
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(body mass index, BMI < 25kg/m®) volunteers
(mean age 43 years: 58 males and 42 females).
Two hundred and twenty diabetic patients com-
prising 70 patients aged 10-30 years (mean age
21 years: 49 males and 21 females) with Type 1
diabetes mellitus and 150 patients aged 35-62
years (mean age 47 years: 85 males and 65 fe-
males) with Type 2 diabetes mellitus were used
for the study between July 2004 and July 2005.
All the patients were attending the diabetes clin-
ics at the Federal Medical Centre, Asaba and
Central Hospitals in Warri, Agbor, and Ughelli,
all in Delta State, Nigeria. The Types 1 and 2 dia-
betic patients were classified based on reports in
their clinical case notes and according to ADA
(2003). Demographic information on all the dia-
betic patients was obtained by the use of ques-
tionnaires.

Sample collection To obtain serum, blood was
collected by clean venepuncture, after an over-
night fast into sodium fluoride (NaF) bottles and
lithium heparin containers for plasma glucose and
lipid profile estimations, respectively.  The
plasma samples for lipid profiles were stored at —
20°C prior to determination.

Methods

Plasma glucose was determined within 1 hour of
sample collection by the glucose oxidase method
(Trinder, 1969). Enzymatic methods were also
employed for the determination of total choles-
terol (TC), high-density lipoprotein
cholesterol (HDL-C) and triglyc-

variables.

RESULTS

Table 1 shows the summary of the information
obtained from the patients based on the demo-
graphic study. The results show that of the 220
patients, 34 (15.5%), 61 (27.7%) and 125
(56.8%) underwent a lipid profile test (LPT) in
the last one year, between 2 to 5 years, and more
than 5 years ago, respectively. One hundred and
forty-eight (67.3%) patients blamed the inability
to undergo LPT annually on financial difficulties,
38 (17.3%) on no request from physicians, 34
(15.4%) on lack of laboratory facility, while 172
(78.2%) are not aware of the need for an annual
LPT.

Table 2 shows the mean ages, body mass index
(BMI), duration of illness and plasma glucose
concentrations of the Type 1, Type 2 and control
subjects. The patients had higher (P < 0.05) BMI
and plasma glucose concentration than the con-
trols.

The mean values of lipids for the Type 1 and
Type 2 patients were significantly higher (p <
0.05) than for the non-diabetic (control) subjects
except HDL-C (Table 3). Outlined in Table 4, is
the distribution of patients with biochemical val-
ues above cut-off points which are indicative of
hypercholesterolaemia, hypertriglyceridaemia,
combined hyperlipidaemia and abnormal athero-
genic index among the diabetic patients.

Table 1. Summary of Demographic study of Diabetic patients

erides (TG) by the methods of Stein

(1987) and Walmsley and White
(1994). Low-density lipoprotein cho-
lesterol (LDL-C) was estimated using

the formula of Friedewald et al
(1972).
LDL-C =TC - (HDL-C + _TG Level )

2.2

Body mass index (BMI) was calcu-
lated as weight (kg) divided by height
(m?). Atherogenic index was defined
as TC (mmol/l) divided by HDL-C
(mmol/l), and Obesity as BMI greater
than or equal to 30.0kg/m> (CDC,
1998).

Statistical analysis

Students’ ‘t’-test of significance and
Analysis of Variance (ANOV A) were
performed for the continuous vari-
ables. Values for p < 0.05 were con-
sidered statistically significant. Sim-
ple percentages were used on discrete

Demographic data

Number (%) of patients

When the disease was diagnosed

<1 year 42 (15.5)
2 -— 5 years 86 (39.1)
> 5 years 92 (41.8)
Time of last LPT
<1 year 34 (15.5)
2 -— 5 years 61 (27.7)
> 5 years 125 (56.8)
Awareness of the need for annual LPT
Not aware 172 (78.2)
Aware 48 (21.8)
Reasons for failure of annual LPT
Financial difficulty 148 (67.3)
Not requested by the Physician 38 (17.3)
Unavailability of a Laboratory facilities 34 (15.4)
Class of income of patient
Low income class 30 (13.6)
Middle income class 137 (62.3)
High income class 53 (24.1)
Key: LPT - Lipid profile test
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Table 2: Other characteristics of the subjects. —

cholesterol, high-density lipoprotein cholesterol

Subjects N (male/female) Age (years) BMI (kg/mz) Duration of FBS (mmol/l)
illness (years)
Type 1 70(49/21) 20.5+9.1 23.1+4.2 7.5+3.3 13.5+5.0
Type 2 150(85/65) 47.3+ 8.6 274+24 8.9+ 3.7 11.3+49
Control 100(58/42) 43.3+ 6.8 22.1+ 3.1 - 47+1.0

Key: Values are mean + SD. N — Number of patients, BMI — Body Mass Index FBS — Fasting Blood Glucose

Table 3: Lipid profile of subjects.

Subjects N TC TG HDL-C LDL-C Atherogenic index
(mmol/L) (mmol/L) (mmol/L) (mmol/L) TC/HDL-C
Type 1 70 5.7+2.5 4.6+ 3.3 09+0.1 34+ 1.7 7.8+ 1.8
Type 2 150 59424  2.8+1.2 1.1+ 0.8 32412 56+2.5
Control 100 38410 13+09 1.5+1.0 23+1.0 49+2.0
P value <0.05 <0.05 <0.05 <0.05 <0.05

Values are Mean + SD. Key: N — Number of subjects, TC — Total Cholesterol, TG — Triglyceride

HDL-C — High-density lipoprotein cholesterol, LDL-C

Table 4: Distribution of patients with biochemical values above cut-off (upper limit of normal)

(ADA, 2003; Nduka, 1999).

Cut-off point No. of patients (%)

Type 1 Type 2
(N=70) (N=150)
Hypercholesterolaemia TC > 6.5 (mmol/l) 41(58.6) 61(40.7)
Hypertriglyceridaemia TG > 2.5 (mmol/l) 55(78.6) 97(64.7)
Combined hyperlipidaemia TC > 6.5 + TG > 2.5 (mmol/l) 36(51.4) 42(28.0)
Abnormal Atherogenic index (TC/HDL-C) > 8.5 54(77.1) 85(56.7)

Low-density lipoprotein cholesterol

DISCUSSION

The result from this study show that of the 220
diabetic patients studied, only 48 (21.8%) were
aware of the need for an annual fasting lipid pro-
file test, while 186 (84.5%) patients have not had
lipid profile test in the last one-year, 148 (67.3%)
patients complained that even in the presence of
such awareness, financial constraint may not have
availed them the opportunity of undergoing the
test. This may be explained by the common Nige-
rian culture of attending to medical examination
or care only at the point of compulsion by dete-
riorated health conditions (Eke and Sapira, 2002).
The cost of these tests could also have contrib-
uted to this lack of lipid profile testing culture
observed in this study. Our findings revealed that
a lipid profile test involving serum assay of total

27

and triglyceride as well as the routine fasting
blood glucose, cost an average of N1,200
(9.6US$) in government-owned hospitals. In the
private hospitals and medical laboratories, the
cost ranges from N1,900 (15.5US$) to N3,500
(28US$). The high percentage of middle and low
income earners over that of the high income earn-
ers with diabetes mellitus observed might have
also contributed to the poor lipid profile testing
culture in view of the high cost of LPT. Abnor-
mal lipid metabolism is a common feature in dia-
betics with associated increased risk of vascular
complications (Jenkins et al., 2003). In the pre-
sent study, there were substantial increases in
serum total cholesterol, triglyceride and low-
density lipoprotein cholesterol as well as the
atherogenic index of both the Type 1 and Type 2
diabetic patients, when compared with the non-



Igwe et al - Lipid profile of diabetes mellitus patients

Subjects. On the other hand, a substantial de-
crease in serum HDL - C was observed among
the diabetics in comparison with the controls.
These observations are characteristic of the lipid
profile features of Type 2 and Type 1 diabetes
mellitus (Taskinen, 1990; Packard and Olsson,
2002). However, it contradicts the report of
Tomkin and Owens (1994) that those with Type 1
usually exhibit a normal conventional lipid pro-
file. These findings buttress the need for more
aggressive lipid profile testing and management
as suggested by Massing et al (2003), especially
for diabetics in economically disadvantaged na-
tions like Nigeria.

A study of the characteristics of the patients such
as the mean age and body mass index (BMI) indi-
cate that the patients with Type 2 had a higher
average age (years) and BMI, than the Type 1
patients. This corroborates the finding that the
risk of developing Type 2 increases with age,
obesity and lack of physical activity (Harris et al.,
1995). However, there was no significant change
(p< 0.05) in the mean BMI in the Type 1 patients
when compared with the controls. Hyperglycae-
mia is a hallmark of diabetes mellitus. Thus, sub-
stantial increases were observed in the plasma
glucose concentrations of the diabetic patients.
The higher plasma glucose values observed in the
Type 1 than in the Type 2 might be fallout of ab-
solute insulin deficiency occasioned by possible
destruction of the beta cells of the pancreas asso-
ciated with Type 1, when compared with pre-
dominantly insulin resistance in Type 2
(Defronzo et al., 1997; Humplery et al., 1998).
The occurrence of hypercholesterolaemia, hyper-
triglyceridaemia, combined hyperlipidaemia and
abnormal atherogenic index were significantly
higher (p<0.05)in the Type 1 than the Type 2
subjects. The result indicates that the manage-
ment of these patients still leaves much to be de-
sired. This, however, can be blamed on poverty,
which makes it difficult for these patients to go
for regular lipid profile testing and maintenance
of regular drug regimen as well as poor diet and
physical activity, high cost of insulin and inade-
quate home monitoring. This means that athero-
sclerosis may be accelerated in these patients, and
that the Type 1 subjects may be more prone to
developing coronary heart disease (CHD); but
does not rule out Type 2 subjects from develop-
ing CHD also (Taskinen, 1990; Packard and Ols-
son, 2002).

Based on result from this study, it could be con-
cluded that plasma total cholesterol, triglyceride
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and low-density lipoprotein cholesterol as well as
atherogenic index are increased in diabetes; and
more in the Type 1 than Type 2 subjects. On the
other hand, HDL-C concentration is lower in the
diabetics than in the control subjects. The high
occurrence of dyslipidaemia amongst these pa-
tients indicate a greater risk of developing athero-
sclerotic ischaemic heart disease and thus calls
for a more regular lipid profile testing and effec-
tive management of diabetics including treatment
directed at correcting dyslipidaemia that may in-
crease cardiovascular risk. It further exposes the
poor lipid profile testing culture amongst diabet-
ics in Nigeria, which could be hinged on poverty
and non-awareness.
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