DISORDERS OF LIPIDS AMONG NEWLY DIAGNOSED HYPERTENSIVE PATIENTS IN MAIDUGURI,
NORTHEASTERN NIGERIA.
*

MA Talle **O Enyikwola ***A Adelaiye *H Yusuph *MM Baba *B Bakki *BW Goni

Department of *Medicine and **Human Physiology, College of Medical Sciences, University of Maiduguri; ***
Department of Human Physiology, Faculty of Medicine, Ahmadu Bello University Zaria, Nigeria.

Correspondense:
Dr Mohammed A Talle,
Division of Cardiovascular Medicine, Department of Medicine,
College of Medical Sciences,
University of Maiduguri,
PMB 1069, Maiduguri. Nigeria.
E-mail: abdultalle@yahoo.com

ABSTRACT
Background: The prevalence of systemic hypertension is on the increase worldwide. Clustering of
hypertension and disorders of lipid accelerates the process of atherosclerosis, leading to increased
cardiovascular morbidity and mortality. Assessment of lipids is an essential component of patient
evaluation in hypertension.
Objectives: To determine the plasma lipids of untreated hypertensive patients presenting at the
cardiology clinic of the University of Maiduguri Teaching Hospital.
Methods: One hundred and fifty untreated hypertensive patients (90 males and 60 females) aged 35 to
55 years were consecutively enrolled. Blood pressure and anthropometric parameters were measured
using standard procedures. Fasting blood sample was collected for the determination of serum lipids
electrolytes, BUN and blood glucose. Data was analyzed using SPSS version 11 for windows.
Results: The mean (±SD) age of the patients was 45.10 ±6.36 years. Mean Systolic and diastolic blood
pressures were 158.64 ±17.82mmHg and 103.04 ±9.40mmHg respectively. Mean BMI was 27.46
±0.39 Kg/m2 and 24.59 ±4.78 Kg/m2. About 51% and 17% were overweight and obese respectively.
Thirty percent (30%) of patients had hypercholesterolaemia whereas 40% had hypertriglyceridaemia.
Combined hypertcholesterolaemia and hypertriglyceridaemia was observed in 24%.
Conclusions: Disorders of lipid is common amongst hypertensive patients in this environment.
Effective management of patients with hypertension should include assessment and management of
disorders of lipids.
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INTRODUCTION
The prevalence of cardiovascular diseases in general and coronary heart disease in particular is on the
increase in Nigeria.1 This is in tandem with the projected escalation in the global burden of
cardiovascular diseases, especially in the developing countries where demographic transition is being
experienced.2 Factors responsible include among others, the demographic shift with altered population
age profiles, life style changes (altered diet, decreased physical activity and tobacco use) due to
urbanization and industrialization.3
Patients with multiple cardiovascular risk factors are at an increased risk for cardiovascular diseases
(CVD) compared with those having single risk factor. The clustering of hypertension and
dyslipidaemia, both a substrate for the development and progression of atherosclerotic vascular disease
has been reported in a number of studies.4,5 Atherosclerosis remains the major underlying
predisposition to myocardial infarction and stroke.
The concept of total cardiovascular risk assessment as being advocated in patients with hypertension
has determination of serum lipids as a major component.6 Studies from northwestern and southern
parts of Nigeria have variously documented an increasing prevalence of dyslipidaemia amongst
hypertensive patients7- 9 .There is paucity of information on serum lipids in the northeastern part of
Nigeria. Given the heterogeneity of the Nigerian population with different socio-cultural background
including dietary habits and the impact it has on lipid metabolism, it is imperative to look at the pattern
of disorders of lipids in treatment naïve hypertensive patients in our environment.

MATERIALS AND METHODS
The study was carried out at the University of Maiduguri Teaching Hospital, Nigeria following an
approval by the Research and Ethics Committee of the Teaching Hospital.
One hundred and fifty newly diagnosed hypertensive patients aged 35 to 55 years (comprising 90
males and 60 females) consecutively referred to the cardiology clinic were enrolled. Those with
identified secondary causes of hypertension and dyslipidemia (diabetes mellitus, chronic kidney
disease, liver disease etc) were excluded. Other exclusion criteria include cigarette smoking and
alcohol consumption. Blood pressure was measured with mercury sphygmomanometer in the sitting
position using standard protocol and hypertension defined as systolic blood pressure of ≥ 140 mmHg
and / or diastolic blood pressure of ≥ 90mmHg. Blood pressure was classified using the JNC VII
guideline.6
Anthropometric measurements were carried out using standard procedures and Body Mass Index
(BMI) calculated from weight (in Kg) and height (in m2). Classification of BMI was based on
international diabetes federation (IDF) guidelines.10Fasting blood sample was collected by
venepuncture from the non-dominant arm and conveyed to the laboratory within three hours of
collection. The enzymatic method was used to analyze for total cholesterol and triglycerides.11 High
density lipoprotein -cholesterol (HDL-C) was determined by precipitation method while Friedewald
equation was used to calculate LDL-cholesterol (LDL-C).12 The National Cholesterol Program Adult
Treatment Plan III was used in defining dyslipidaemia.13
The data was analyzed using SPSS version 11 for windows (SPSS, III, Chicago, USA). Two-way
analysis of variance was used in comparing mean values of the male and the female patients and
results expressed as Mean ± standard deviation (SD). P value of ≤0.05 was considered significant.

RESULTS
Table 1 is a summary of the demographic characteristics and a comparison of the serum profiles of the
patients. Their ages ranged from 35 to 55 years with a mean of 45.10±6.36 years. The mean ages of
the male and female patients were 45.83±6.83 and 44±5.46 years respectively (p>0.05)
The mean total cholesterol was 4.64 ±1.02 mmol/L. Females had a mean total cholesterol of 4.73
±1.06 mmol/L compared to 4.58 ±0.99 mmol/L for the males ( p>0.05). The mean HDL-C was 1.06
±0.29 mmol/L whereas the mean LDL-C was 3.05 ±1.02 mmol/L. Females had a mean LDL-C of 3.16
±1.19 mmol/L and was significantly higher than the male mean LDL-cholesterol of 2.98 ±0.89mmol/L
( p<0.05). Mean TG was 1.47 ±0.53 mmol/L. Male patients had a mean TG of 1.48 ±0.63 mmol/L
compared to 1.44 ±0.34 mmol/L for the females (p>0.05). The different classes of cholesterols are
illustrated in tables 2, 3 and 4.
The mean Atherogenic Index (AI) was 5.27 ±3.93. Male patients had a mean AI of 5.49 ±4.31 while
that of the females was 4.93 ±3.30 (p>0.05). Twenty nine (19.33%) patients made up of 18 (12%)
males and 11 (7.33%) females had AI greater than 5.8.
Mean fasting blood sugar (FBS) was 4.63±0.87 mmol/L. The mean FBS for the male patients was 4.74
±0.09 mmol/L and slightly higher than the female value of 4.47 ±0.12 mmol/L (p>0.05). Eight
(5.33%) patients had FBS of 6.1mmol/L but none had FBS in the diabetic range.
Fifty four (36%) patients had hypercholesterolaemia whereas hypertriglyceridaemia was observed in
60 (40%). Combined hypercholesterolaemia and hypertriglyceridaemia was observed in 36 (24%) of
patients. Forty four (29.33%) and 49 (32.67%) of the males and females had low HDL-cholesterol,
while 2 (1.33%) had a high HDL-C (Table 5).

Mean BMI was 27.46±0.39 kg/m². Thirty eight (26%) patients, made up of 23 (58.97%) males and 16
(41.03%) females had a BMI of less than 25kg/m², while 77 (51.33%) comprising 51 (66.23%) males
and 26 (33.77%) females were overweight. The overall prevalence of obesity was 22.63%. Twenty six
(17.33%) made up of 13 (50%) males and 13 (50%) females had class 1 obesity whereas six (4%),
made up of 2 (33.33%) males and 4 (66.67%) females had class 2 obesity. Only 2 (1.3%) of the
patients made up of 1 (50%) male and 1 (50%) female had class 3 obesity. The mean BMI of the
females was 27.58 ±5.38 kg/m² compared to 27.39±4.38 kg/m² for the males (p>0.05). Classification
of BMI is illustrated in Table 6.

Table 1. Demographic and general characteristics of the patients
Males (n=90)

Females (n=60)

P

Age (Years)

45.83± 6.83

44.00±5.46

>0.05

SBP (mmHg)

158.60±17.87

158.70±17.90

>0.05

DBP (mmHg)

103.18±9.81

102.83± 8.84

>0.05

TC (mmol/L)

4.58±0.99

4.73±1.06

>0.05

LDL (mmol/L)

2.98±0.89

3.16±1.19

<0.05

HDL (mmol/L)

1.02±0.32

1.12±0.24

=0.05

TG (mmol/L)

1.48±0.63

1.44±0.34

>0.05

AI

5.49±4.31

4.93±3.30

>0.05

FBS (mmol/L)

4.74±0.82

4.47±0.94

>0.05

BMI (Kg/m2)

27.39±4.36

27.58±5.38

>0.05

n=Number; SBP=systolic blood pressure; DBP=diastolic blood pressure; TC=total cholesterol;
LDL=low density lipoprotein; HDL=high density lipoprotein; TG=triglyceride; AI=atherogenic
index; FBS=fasting blood sugar; BMI=body mass index

Table 2. Classification of Total cholesterol
Total cholesterol (mmol/L)
Males

Females

Total

<15.17

60

36

96

5.17 – 6.18

27

20

47

>6.18

3

4

7

Table 3.Classification of LDL cholesterol
LDL cholesterol (mmol/L)
Males

Females

Total

<2.59

30

22

52

2.59 – 3.34

32

10

42

3.35 – 4.11

21

13

34

4.12 – 4.89

2

8

10

≥4.90

5

7

12

LDL=low density lipoprotein

Table 4. Classification of Triglyceride in the patients
Triglyceride (mmol/L)
Males

Females

Total

<1.7

50

40

90

1.7 – 2.25

32

20

52

2.26 – 5.63

8

0

8

≥5.64

0

0

0

Table 5. Prevalence of the different dyslipidaemia among patients
Type of dyslipidaemia
Males (%)
Females (%)

Total (%)

Hypertriglyceridaemia

40 (26.7)

20 (13.3)

60 (40)

Hypercholesterolaemia

30 (20)

24 (16)

54 (36)

LDL-Hypercholesterolaemia

28 (18.7)

28 (18.7)

56 (37.4)

HDL-Hypocholesterolaemia

44 (29.3)

49 (32.67)

93 (62)

HDL-Hypercholesterolaemia

0 (0)

2 (1.3)

2 (1.3)

Combined Hypercholesterolaemia
And hypertriglyceridaemia

25 (16.7)

11 (7.3)

36 (24)

Abnormal AI

18 (12)

11 (7.3)

29 (19.3)

Legend: LDL=low density lipoprotein; HDL=high density lipoprotein; AI=atherogenic index

Table 6. Classification of Body Mass Index
Class
BMI
CV Risk

Males

Females

Total (%)

Underweight

<18.5

Increased

0(0)

10(7)

10(7)

Normal

18.5 - 24.9

Normal

23(15.3)

15(10)

38(25.3)

Overweight

25 - 29.9

Increased

51(34)

26(17.3)

77(51.3)

I

30 – 34.9

High

13(8.7)

13(8.7)

26(17.4)

II

35.0 – 39.9

Very high

2(1.3)

4(2.7)

6(4.0)

Extremely
1(0.7)
high
Legend: BMI=body mass index; CV= cardiovascular

1(0.7)

2(1.4)

Obese

III

≥40

DISCUSSION
Hyperlipidaemia is acknowledged to be a major risk factor for atherosclerosis and most of the
evidences implicate hypercholesterolemia.13 The findings in this study are in keeping with reports
from other parts of Nigeria where total cholesterol, LDL-C, TG and Atherogenic Index were found to
be high among hypertensive patients. 7- 9
High serum TC level in hypertensive patients as observed in this study confers an additional
cardiovascular risk. The finding of higher TC and LDL-C among females is at variance with the
reports of workers in other parts of Nigeria, where it is reported to be higher in males.8, 9, 14, 15 This
reflects the general inconsistencies on the reports of the influence of gender on serum lipids.16, 17
High levels of LDL cholesterol have been implicated as being atherogenic by epidemiological
investigations of human populations. A direct relationship has been established between levels of LDL
cholesterol (or total cholesterol) and the rate of new onset coronary heart disease (CHD) in the
Framingham Heart Study, the Multiple Risk Factor Intervention Trial (MRFIT), and the Lipid
Research Clinics (LRC) trial.18, 19, 20
The relatively low levels of HDL-C is worthy of note given its protective role in cardiovascular
diseases.6,14 Females had a significantly higher HDL-C than males. This is in contrast with previous
reports where the difference was not significant.9, 14The Helsinki heart study has demonstrated a strong
negative association between HDL-C and cardiovascular diseases.21
The higher TG observed in the males is in keeping with the findings of previous workers.9, 14, 15
Positive associations between triglyceride concentration and the risk of CHD have been observed in
many case-control and prospective studies.22, 23 The literature on epidemiological association between
plasma triglyceride and CAD is not consistent 24. Biological plausibility and epidemiological data

suggest that triglyceride might promote coronary heart disease and other forms of cardiovascular
disease, but the epidemiological and clinical evidence is inconsistent and often flawed.25 A crosssectional multinational study by WHO have shown that TG levels were significantly higher among
subjects with major Q-wave abnormalities compared to subjects without. 26 Going by the study of
Lindenstrom and colleagues who suggested an association between serum TG and stroke, the coexistence of elevated TG and hypertension (each being a risk factor for stroke) in the subjects worsens
the prognosis.27
The TC: HDL (atherogenic index) ratio is an independent, potent, and sensitive predictor of atheromaformation. The finding in this study is in keeping with the report of previous workers.7,8 The higher
Atherogenic index in males reflects a comparatively lower level of HDL-C, and partly accounts for
their higher risk of atheroma formation and CHD.28
Studies have documented an increased prevalence of age-adjusted myocardial infarction,
cerebrovascular disease, peripheral artery disease and coronary artery disease among patients with
concomitant dyslipidaemia and hypertension than either in isolation.29 Similarly, targeting
dyslipidaemia and hypertension can lead to significant reductions in the prevalence of cardiovascular
events.30
The high prevalence of overweight and obesity observed among the hypertensive patients reflects the
trend reported in other parts of the country.15, 16 A positive correlation has been established between
BMI, hypertension, and disorders of lipid except HDL-C where the correlation was negative.31
Similarly, clinical trials have shown the effect of weight loss, and hence reduction in BMI, on
lowering blood pressure and improving lipid values.32

Previously thought to be uncommon, disorders of lipid are common among hypertensive patients in
this environment and compares with what obtains in other parts of the country. The clustering of
hypertension with dyslipidaemia and other cardiovascular risk factors is somewhat a harbinger of an
outbreak of cardiovascular diseases, especially in the setting of improved socio-economic
circumstances. This calls for an aggressive public enlightenment against the projected escalation in
cardiovascular disease including community-based management strategies especially life style
modification. The concept of total risk assessment in hypertensive patients as contained in standard
guidelines6, 33 should also be strictly adhered to.
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