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ABSTRACT

Background: The prevalence of systemic hypertension is onrtbeease worldwide. Clustering of
hypertension and disorders of lipid accelerateptbeess of atherosclerosis, leading to increased
cardiovascular morbidity and mortality. Assessnnipids is an essential component of patient

evaluation in hypertension.

Objectives. To determine the plasma lipids of untreated hypesite patients presenting at the

cardiology clinic of the University of Maiduguri &ehing Hospital.

Methods: One hundred and fifty untreated hypertensive p&i€Q0 males and 60 females) aged 35 to
55 years were consecutively enrolled. Blood presand anthropometric parameters were measured
using standard procedures. Fasting blood sampleelksted for the determination of serum lipids

electrolytes, BUN and blood glucose. Data was amalyusing SPSS version 11 for windows.

Results: The mean (xSD) age of the patients was 45.10 #586s. Mean Systolic and diastolic blood
pressures were 158.64 +17.82mmHg and 103.04 +9.40ymaspectively. Mean BMI was 27.46
+0.39 Kg/nt and 24.59 +4.78 Kg/fnAbout 51% and 17% were overweight and obese ctispby.
Thirty percent (30%) of patients had hypercholedtemia whereas 40% had hypertriglyceridaemia.

Combined hypertcholesterolaemia and hypertriglgtzasmia was observed in 24%.

Conclusions: Disorders of lipid is common amongst hypertengiagents in this environment.
Effective management of patients with hypertensioould include assessment and management of

disorders of lipids.
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INTRODUCTION

The prevalence of cardiovascular diseases in gemedecoronary heart disease in particular is @n th
increase in NigeridThis is in tandem with the projected escalatiothimglobal burden of
cardiovascular diseases, especially in the devedopountries where demographic transition is being
experienced.Factors responsible include among others, the deaphbic shift with altered population
age profiles, life style changes (altered dietrelased physical activity and tobacco use) due to

urbanization and industrializaticn.

Patients with multiple cardiovascular risk factare at an increased risk for cardiovascular disease
(CVD) compared with those having single risk factidne clustering of hypertension and
dyslipidaemia, both a substrate for the developraadtprogression of atherosclerotic vascular deseas
has been reported in a number of stuifestherosclerosis remains the major underlying

predisposition to myocardial infarction and stroke.

The concept of total cardiovascular risk assessiebeing advocated in patients with hypertension
has determination of serum lipids as a major coraptiStudies from northwestern and southern
parts of Nigeria have variously documented an &sireg prevalence of dyslipidaemia amongst
hypertensive patients’ .There is paucity of information on serum lipidglie northeastern part of
Nigeria. Given the heterogeneity of the Nigeriapyation with different socio-cultural background
including dietary habits and the impact it hasipidimetabolism, it is imperative to look at thettpan

of disorders of lipids in treatment naive hyperteapatients in our environment.



MATERIALSAND METHODS

The study was carried out at the University of Mgdri Teaching Hospital, Nigeria following an

approval by the Research and Ethics Committeeeo #aching Hospital.

One hundred and fifty newly diagnosed hypertenpatients aged 35 to 55 years (comprising 90
males and 60 females) consecutively referred t@aingiology clinic were enrolled. Those with
identified secondary causes of hypertension antipiysmia (diabetes mellitus, chronic kidney
disease, liver disease etc) were excluded. Otheusgivn criteria include cigarette smoking and
alcohol consumption. Blood pressure was measurgdmercury sphygmomanometer in the sitting
position using standard protocol and hypertensefindd as systolic blood pressure>af40 mmHg
and / or diastolic blood pressure090mmHg. Blood pressure was classified using thé YN

guideline®

Anthropometric measurements were carried out usiagdard procedures and Body Mass Index
(BMI) calculated from weight (in Kg) and height (f). Classification of BMI was based on
international diabetes federation (IDF) guidelif¥sasting blood sample was collected by
venepuncture from the non-dominant arm and conveydae laboratory within three hours of
collection. The enzymatic method was used to aediyztotal cholesterol and triglycerid€sHigh
density lipoprotein -cholesterol (HDL-C) was detered by precipitation method while Friedewald
equation was used to calculate LDL-cholesterol (ED)L!? The National Cholesterol Program Adult

Treatment Plan Il was used in defining dyslipidéata

The data was analyzed using SPSS version 11 fatowis (SPSS, Ill, Chicago, USA). Two-way
analysis of variance was used in comparing meamegabdf the male and the female patients and

results expressed as Mean + standard deviation Si2glue 0kK0.05 was considered significant.



RESULTS

Table 1 is a summary of the demographic charatitesiand a comparison of the serum profiles of the
patients. Their ages ranged from 35 to 55 yeails &vinean of 45.10+6.36 years. The mean ages of

the male and female patients were 45.83+6.83 attfl.48 years respectivelp$0.05)

The mean total cholesterol was 4.64 £1.02 mmolAm&les had a mean total cholesterol of 4.73
+1.06 mmol/L compared to 4.58 £0.99 mmol/L for thales (p>0.05). The mean HDL-@as 1.06
+0.29 mmol/L whereas the mean LDL-C was 3.05 +IrBRol/L. Females had a mean LDL-C of 3.16
+1.19 mmol/L and was significantly higher than thale mean LDL-cholesterol of 2.98 £0.89mmaol/L
(p<0.05). Mean TG was 1.47 £0.53 mmol/L. Male patidredd a mean TG of 1.48 £0.63 mmol/L
compared to 1.44 £0.34 mmol/L for the femalesQ.05). The different classes of cholesterols are

illustrated in tables 2, 3 and 4.

The mean Atherogenic Index (Al) was 5.27 +3.93. &/fadtients had a mean Al of 5.49 +4.31 while
that of the females was 4.93 £3.35-0.05). Twenty nine (19.33%) patients made up of123%0)

males and 11 (7.33%) females had Al greater th@n 5.

Mean fasting blood sugar (FBS) was 4.63£0.87 mmdile mean FBS for the male patients was 4.74
+0.09 mmol/L and slightly higher than the femaléuesof 4.47 +0.12 mmol/Lpp>0.05). Eight

(5.33%) patients had FBS of 6.1mmol/L but none RB& in the diabetic range.

Fifty four (36%) patients had hypercholesterolaewieereas hypertriglyceridaemia was observed in
60 (40%). Combined hypercholesterolaemia and hggbteridaemia was observed in 36 (24%) of
patients. Forty four (29.33%) and 49 (32.67%) ef thales 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%tipnts, made up of 23 (58.97%) males and 16
(41.03%) females had a BMI of less than 25kg/mAdjenti7 (51.33%) comprising 51 (66.23%) males
and 26 (33.77%) females were overweight. The olvpralzalence of obesity was 22.63%. Twenty six
(17.33%) made up of 13 (50%) males and 13 (50%afeshad class 1 obesity whereas six (4%),
made up of 2 (33.33%) males and 4 (66.67%) fentadsclass 2 obesity. Only 2 (1.3%) of the
patients made up of 1 (50%) male and 1 (50%) feimateclass 3 obesity. The mean BMI of the
females was 27.58 £5.38 kg/m? compared to 27.3&H4gB? for the male9£0.05). Classification

of BMI is illustrated in Table 6.

Table 1. Demographic and general characteristitseopatients

Males (n=90) Females (n=60) P
Age (Years) 45.83£6.83 44.00+5.46 >0.05
SBP (mmHgQ) 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
Al 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/m?) 27.39+4.36 27.58+5.38 >0.05

n=Number; SBP=systolic blood pressure; DBP=diastbdbod pressure; TC=total cholesterol;
LDL=low density lipoprotein; HDL=high density lipoptein; TG=triglyceride; Al=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 a7
>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 patis

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 dyslipidaearn@ng patients

Type of dyslipidaemia Males (%) Females (%) TE®)
Hypertriglyceridaemia 40 (26.7) 20 (13.3) 60)(40
Hypercholesterolaemia 30 (20) 24 (16) 54 (36)
LDL-Hypercholesterolaemia 28 (18.7) 28 (18.7) (86.4)
HDL-Hypocholesterolaemia 44 (29.3) 49 (32.67) (83)
HDL-Hypercholesterolaemia 0 (0) 2 (1.3) 2§13
Combined Hypercholesterolaemia 25 (16.7) 11 (7.3) 36 (24)
And hypertriglyceridaemia

Abnormal Al 18 (12) 11 (7.3) 29 (19.3)

Legend: LDL=low density lipoprotein; HDL=high dethslipoprotein; Al=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 185-249 Normal 23(15.3) 15(10) 38(25.3
Overweight 25-29.9 Increased 51(34) 26(17.3) (5IB)
Obese

| 30— 34.9 High 13(8.7) 13(8.7) 26(17.4)

I 35.0-39.9 Veryhigh  2(1.3) 4(2.7) 6(4.0)

1] >40 Extremely 1(0.7) 1(0.7) 2(1.4)

high

Legend: BMI=body mass index; CV= cardiovascular



DISCUSSION

Hyperlipidaemia is acknowledged to be a major féskor for atherosclerosis and most of the
evidences implicate hypercholesterolefii@he findings in this study are in keeping withaep
from other parts of Nigeria where total cholestet@L-C, TG and Atherogenic Index were found to

be high among hypertensive patierits.

High serum TC level in hypertensive patients asoled in this study confers an additional
cardiovascular risk. The finding of higher TC ardll-C among females is at variance with the
reports of workers in other parts of Nigeria, whietie reported to be higher in maf$.1* 5This

reflects the general inconsistencies on the repdiise influence of gender on serum liptés’

High levels of LDL cholesterol have been implicatsdbeing atherogenic by epidemiological
investigations of human populations. A direct rielaship has been established between levels of LDL
cholesterol (or total cholesterol) and the rate@# onsetoronary heart diseag€HD) in the
Framingham Heart Study, the Multiple Risk Factdeiwention Trial (MRFIT), and the Lipid

Research Clinics (LRC) triaf: 120

The relatively low levels of HDL-C is worthy of regiven its protective role in cardiovascular
disease§!* Females had a significantly higher HDL-C than realhis is in contrast with previous
reports where the difference was not significatfThe Helsinki heart study has demonstrated a strong

negative association between HDL-C and cardiovasclibease$.

The higher TG observed in the males is in keepiitly the findings of previous workepst4
Positive associations between triglyceride conegioin and the risk of CHD have been observed in
many case-control and prospective stuéfeS.The literature on epidemiological association leetw

plasma triglyceride and CAD is not consist&hBiological plausibility and epidemiological data



suggest that triglyceride might promote coronargrhdisease and other forms of cardiovascular
disease, but the epidemiological and clinical ev@@eis inconsistent and often flaw@dA cross-
sectional multinational study by WHO have showrt @ levels were significantly higher among
subjects with major Q-wave abnormalities compacesiibjects withou® Going by the study of
Lindenstrom and colleagues who suggested an assodmetween serum TG and stroke, the co-
existence of elevated TG and hypertension (eaciygleerisk factor for stroke) in the subjects wossen

the prognosig’

The TC: HDL (atherogenic index) ratio is an indegiemt, potent, and sensitive predictor of atheroma-
formation. The finding in this study is in keepiwith the report of previous workef$.The higher
Atherogenic index in males reflects a comparativelyer level of HDL-C, and partly accounts for

their higher risk of atheroma formation and CHD.

Studies have documented an increased prevalerageeddjusted myocardial infarction,
cerebrovascular disease, peripheral artery dissabeoronary artery disease among patients with
concomitant dyslipidaemia and hypertension thameeiin isolatior?® Similarly, targeting
dyslipidaemia and hypertension can lead to sigamificeductions in the prevalence of cardiovascular

events®

The high prevalence of overweight and obesity aesbamong the hypertensive patients reflects the
trend reported in other parts of the courty®A positive correlation has been established between
BMI, hypertension, and disorders of lipid exceptIHD where the correlation was negative.
Similarly, clinical trials have shown the effectwéight loss, and hence reduction in BMI, on

lowering blood pressure and improving lipid valdés.



Previously thought to be uncommon, disorders ofl [gge common among hypertensive patients in
this environment and compares with what obtaingter parts of the country. The clustering of
hypertension with dyslipidaemia and other cardiouées risk factors is somewhat a harbinger of an
outbreak of cardiovascular diseases, especiatlydarsetting of improved socio-economic
circumstances. This calls for an aggressive puwrilghtenment against the projected escalation in
cardiovascular disease including community-basedag@ment strategies especially life style
modification. The concept of total risk assessnieitypertensive patients as contained in standard

guideline$ *should also be strictly adhered to.
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