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ABSTRACT 

Purpose of Study: To find out the frequency and pattern of lipid abnormalities in non-obese and non-patients 

suffering from essential hypertension. 

Design of Study: This is the cross sectional descriptive study.  

Place and Duration of Study: The study was conducted at the Department of Medicine and its OPD, Jinnah 

Hospital, Lahore from July 2009 to February 2010.  

Materials and Methods: 100 patients were included in the study. Patients were taken randomly. Blood samples 

were checked in Pathology laboratory of the hospital.  

Results: Increase in total serum cholesterol was seen in majority of patients. Increase in total cholesterol showed an 

increasing trend with the time duration of hypertension. Highly atherogenic LDL-cholesterol was increased in 

majority of patients. One patient of familial combined hyperlipidemia was also detected. 

Conclusion: Physicians should be careful while treating hypertensive patients. Lipid profile should be advised not 

only in obese and diabetic but also in thin lean non-diabetic, hypertensive patients. If we treat dyslipidemia in 

hypertensive patients we can decrease the coronary artery disease risk to an appreciable level. 
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INTRODUCTION 

Hypertension is the leading cause of cardiovascular 

diseases worldwide [1]. In 2000 more than quarter 

population were hypertensive, a number totally one 

billion and suggests that by 2025 that number will 

climb up to 29% or i.56 billion people worldwide [2]. 

There is a myriad of factors playing their roles, directly 

or indirectly in the genesis of hypertension. Some of the 

worth mentioning include age, sex, occupation, amount 

of salt and alcohol intake, smoking, various hormone 

levels, amount of total cholesterol and pattern of lipid 

profile [3]. Obesity especially the central obesity and 

diabetes mellitus are among the key players and their 

role has been universally acknowledged [4]. 

Decreased HDL cholesterol is the most common variety 

of dyslipidemias in patient with essential hypertension 

and this frequently co-exist with essential 

hypertension[5].  

Hypercholesterolemia is associated with increased 

prevalence of cardiac events and is characterized by 

impaired coronary vascular function. This dysfunction 

is mediated partly through increased oxidative stress 

and partly though shift in oxidative stress [6]. 

It is the LDL-type of hypercholesterolemia which paves 

the way to hypertension. If LDL-particles are taken 

from patients with essential hypertension they exhibit 

enhanced susceptibility to oxidation in vitro. This is the 

abnormality which is thought to increase the 

cardiovascular risk. If Blood Pressure is controlled 

effectively in non-obese non-diabetic hypertensive 

patients this abnormality can be reversed, though not 

fully but part of it [7]. 

Evidence suggests that hypertension may share similar 

pathophysiology with cardiovascular disease. Thus 

dyslipidemia is strong predictor of cardiovascular 

disease, may also predict incident hypertension [8] 

Endothelial cell is no more considered just an 

architectural unit of blood vessel lining it is a large 

organ which secrete several growth factors and 

vasoactive substances include prostaglandins, 

thromboxane, nitric oxide and endothelins[9]. 

Endothelial dysfunction is an important contributing 

factor in hypertension and is subject of extensive 

research which has proved that hypercholesterolemia is 

one of the predisposing factors in arterial 

dysfunction[10]. 

The aim of my study was to see the lipid profile/lipid 

abnormality in selected hundred patients who are 

neither obese nor diabetic but are suffering from 

hypertension. Insulin resistance leading to dyslipidemia 

is also found in non-obese individuals. This insulin 

resistance dyslipidemia eventually leads to 

hypertension [11, 12]. Insulin resistance in non-obese 

individuals suffering from hypertension has been found 

in Africa [13]. It has also been mentioned in our part of 

world i.e. South East Asia [14]. The non-obese 

individuals can acquire this problem through 

inheritance [15]. 
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At international level it was the Tromso study in which 

a cross-sectional relationship of total serum cholesterol,  

high density lipoprotein cholesterol, non HDL-

cholesterol and triglyceride levels with blood pressure 

in a population of 8081 men, 20-50 years old, 7663 

women of 20-49 years old were studied. In this study it 

was shown that total and non HDL cholesterol levels 

increased significantly with increasing systolic and 

diastolic blood pressure in both sexes [16]. 

At the national level a similar study was carried out in 

indigenous population of Multan in year 2003[17]. As 

the indigenous population of Multan is different from 

the catchment population of Jinnah hospital Lahore it 

will be worthwhile and useful study to be carried out. It 

will help us in the understanding of abnormal lipid 

patterns, selection of drug for specific lipid abnormality 

and even in genetic counseling. 

MATERIALS AND METHODS 

This cross sectional descriptive study was carried out 

from July 2009 to February 2010 in Outpatient 

Department of Jinnah hospital Lahore. A total of 100 

patients were included in the study. Patients were taken 

randomly. Blood samples were checked in Pathology 

laboratory. 

RESULTS 

Out of 100 patients, 51 (51%) were male and 49 (49%) 

were female (Table-1). 

The maximum number of patients was in the age group 

45-50 years and minimum number of patients was in 

the extreme range groups 35-40 years as shown in 

table-2. 

Out of 100 patients, 18 (18%) were smokers and 82 

(82%) were non-smoker (Table-3). 

Majority of patients (55%) were having high blood 

pressure for more than 5 years duration (Table-4). 

Forty six patients had cholesterol in the range of  

151-200mg/100ml, 45 had cholesterol in range of  

201-250mg/100ml. (Table-5). 

Most of the patients with hypertension less than 5 years 

had mean TLC level 198.4 + 20.8 (Table-6) 

Twenty one patients had LDL cholesterol in range of 

150-159mg/100ml. seven patients had LDL cholesterol 

in range of >159 (table-7). 

 

Table 1: Distribution of cases by sex 

N=100 

Sex Number Percentage 

Male                  51          51.0 

female                 49           49.0 

p-value P>0.05 

 

 

 

Table 2: Distribution of cases by age 

N=100 

Age (year) Number Percentage 

35-40 07 7.0 

41-45 25 25.0 

46-50 28 28.0 

51-55 18 18.0 

56-60 14 14.0 

>60 08 08.0 

Mean SD 46.4±13.3 

Table 3: Distribution of cases by smoking 

N=100 

Smoking Number  Percentage 

Yes 18 62.0 

No 82 38.0 

P value                                  P<0.001 

Table 4:-Distribution of cases by duration of 

hypertension 

N=100 

Duration (year) Number Percentage 

1-5 45 45.0 

>5 55 55.0 

Mean plus minus SD                          6.2±4.2 

p-value                           p>0.05 

Table 5: Duration of cases by total cholesterol 

N=100 

Total cholesterol 

      Mg/100ml 

Number Percentage 

<150 04 04.0 

151-200 46 46.0 

201-250 45 45.0 

>251 05 05.0 

Mean±SD                          205.2±38.3 

Table 6: Effect of hypertension on TC, HDL, LDL 

Duration 

(year) 

 

No T.C 

(mg/dl) 

HDL  

(mg/dl) 

LDL 

mg/dl 

<5 55 198.4± 

20.8 

43.8± 

6.8 

141.5± 

9.5 

6-10 27 204.9± 

20.9 

45.9± 

7.2 

142.0± 

13.2 

>10 18 217.7± 

78.6 

48.0± 

15.4 

144.2± 

17.2 

Table 7: Distribution of cases by total low density 

lipoprotein (LDL) Cholesterol 

N=100 

Low density 

lipoprotein 

Number 

 

Percentage 

 

119-129 08 08.0 

130-139 21 21.0 

140-149 43 43.0 

150-159 21 21.0 

>159 07 07.0 

Mean±SD 142.7±12.2 



Med. Forum, Vol. 22, No.2  February, 2011 
 

5 

DISCUSSION 

The study in hand consisted of a limited population of 

men and women. Total number of patients included was 

one hundred. Out of these 51% were male and 49 % 

were female. Almost all groups were given 

representation. This study had allowed a detail analysis 

of the association between hypertension and lipid 

abnormalities which included three variables total 

cholesterol, low density cholesterol and high density 

cholesterol. 

Majority of patients had mean total cholesterol 198.4 

plus minus 20.8. Highest mean level of total cholesterol 

was found in the age group of 46-50 years with mean 

TC level 208.9 plus minus 30 and in the age group of 

51-55 years with mean TC level 208.6 plus minus 12.6 

Male and female had almost the same levels of total 

cholesterol. Smokers had relatively higher levels of 

total cholesterol. Patients with rural background had 

been found to have more total cholesterol than urban 

dwellers. LDL-cholesterol showed an increasing trend 

with increase in the duration of hypertension. 

Highest level of LDL cholesterol was found in the age 

group of 41-45. Sex had no statistically significant 

effect on LDL cholesterol. Smokers had relatively high 

level of LDL cholesterol than non-smokers. Place to 

which patients belonged did not effect LDL cholesterol 

levels significantly. HDL increased with increase in 

duration of hypertension. Sex, smoking, place of living 

had no significant effect on HDL cholesterol. 

Coronary artery disease has been emerged as one of the 

biggest concern of morbidity and mortality not only 

globally but also in our motherland. Diabetes mellitus, 

hypertension, smoking, gender, life style, dietary 

patterns, levels of certain hormones are the major 

contributors which have been universally 

acknowledged. Still some new ones are coming up like 

elevated levels of lipoprotein and cholesterol ester 

transfer protein.  

This study had helped us to consider the timely 

evaluation of lipid profile in hypertensive patients so 

that we can counter the multiplicative effects of these 

risk factors as had been done in Australia where a  

decline of 83% from the 1968 peak by the year 2000 

has been seen. 

The study had allowed us a detailed analysis of the 

association between hypertension and total cholesterol. 

The consistent positive relation between blood pressure 

and cholesterol level within the population strata 

suggested that there is a biological interrelation 

between the two major coronary heart disease risk 

factors. 

It is not a simple way of explaining that all hypertensive 

patients had high levels of total cholesterol. It is a 

continuous and graded relationship throughout the usual 

course of hypertension. Longer is the duration of 

hypertension more is the level of total cholesterol. In 

this study the same had been observed. Total 

cholesterol has been shown to have increasing trend. 

The same has been proved in tromso study conducted 

by Bonna and Thelle16. 

Age and total serum total cholesterol levels are 

interlinked in a different way as the clustering of 

cholesterol level with blood pressure is more 

pronounced in men 20-39 years age group than in 

women of similar age group and the clustering 

decreases with age in men increases with age in 

women. In our study a total cholesterol is seen to be 

200.8 plus minus 17.8 in the age group of less than 35 

years. This finding is consistent with Tromso study16 

and also with Tassadaque et al17. 

In our study the age adjusted levels of HDL cholesterol 

showed a slight increase with duration of hypertension. 

If BMI remain sonstant this relationship is more 

strengthened and is consistent with Bonaa and Thelle16. 

Sex had no significant effect on HDL cholesterol and 

the same has been observed by Tassaduque et al17. 

CONCLUSION 

In non-obese, non-diabetic hypertensive patients, 

treating hypertension alone is one side of the coin. The 

other side is dyslipidemia which should neither be 

ignored nor underestimated because it’s a potentially 

reversible risk factor for coronary artery and 

cerebrovascular diseases. 

REFERENCES 

1. Hajjar I, kotchen J M, kotchen T A.Hypertension : 

Trends in prevalence, incidence and control. Annu 

reu Public Health.2006;27:465-90. 

2. Kearney PM, Whelton M,Reynold K, et al.Global 

burden of hypertension analysis of world wide 

data. Lancel 2005;365:217-223 

3. Franklin SS Pio JR, Wond ND, Larson MG, Leip 

EP, Vasan RS, et al. Predictors of new onset 

diastolic and systolic hypertension: The 

Framingham heart study. Circulation 2005; 111: 

1121-7. 

4. Rosenson RS. Assesing risk across the spectrum of 

patients with metabolic syndrome. Am J Cardiol 

2005;96:8E-10E. 

5. Quinones-Galvan A, Pucciarelli A,Ciociaro D, 

Mansoni A, Franzoni F, Natali A, et al. Metabolic 

effects of combine antihypertensive treatment in 

with essential hyperstension.J cardiovasc 

Pharmacol 2002;40:916-21. 

6. Porcel MR. Hypercholesterolemia impairs 

myocardial function and permeability. Role of 

oxidative stress and endogenous scavenging 

activity.Am J Cardial 2001;37:608-15. 



Med. Forum, Vol. 22, No.2  February, 2011 
 

6 

7. Quinones Galvan A, Puccuarelli A, Fratta Pasini 

A,Garbin U, Franzoni F. Galetta F, et al. Effective 

blood pressure treatment improves LDL cholesterol 

susceptibility to oxidation in patients with essential 

hypertension J intern Mes 2001;250:322-6. 

8. Raben O, Halpein; Howard D. Sesso ; Jing Ma; 

Julie E. Dyslipidemia and the risk of incident 

hypertension in men. Hypertension 

2006;47;:45.1.2006 American heart association. 

9. Ganong WF, editor. In : Caloric inake and 

distribution. Medical physiology 21st edition . 

MCGraw Hill,Newyork:2003:600-9. 

10. Gokee N.Keaney JF Jr, Hunter CM. Risk 

stratification for operative cardiovascular events 

via non-invasive assessment of endothelial 

function.prosp study Circula 2002;105:1567-72. 

11. Feldstein CA, Renauld A, Akopian M, Olivieri 

AO, Garrido D. Relationship between 

hyperinsulinemia and ambulatory blood pressure 

monitoring of lean and overweight male 

hypertensives. J Cardiovas Risk 1998;5:25-30. 

12. Facchini F, Chen YD, Clinkingbeard C, Jeppesen J, 

Reaven GM. Insulin rsistance, hyperinsulinemia 

and dyslipidemia in non-obese individuals with 

family history  of hypertension. Am J Hypertens 

1992;10:697-9. 

13. Mgonda YM, Ramaiya KL, Swai AB, McLarty 

DG, Alberti KG .Insulin resistance and 

hypertension in non-obese African in Tanzania. 

Hypertension 1998;31:114-8. 

14. Misra A, Cherukupalli R, Reddy KS, Mohan A, 

Bajaj JS. Hyperinsulinemia and dyslipidemia in 

non-obese normotensive offspring of hypertensive 

parents in northeran India. Blood Press 

1998;7:286-90. 

15. Schneider JG, Tompkins C, Blumenthal RS, Mora 

S. The metabolic syndrome in women . Cardiol 

Rev 2006;14:286-91. 

16. Bonna KH, Thella DS. Association between blood 

pressure and serum lipids in a population. The 

Tromso study. Circulation 1991;83:1305-14. 

17. Tassaduque K, Aziz A, Ali M, Kouser S, Salam A, 

Umer S. Studies on the lipid profile in relation to 

sex, age in non-obese and non-diabetic patients 

with essential hypertention among human 

population of Multan, Pakistan. Pak J Biolo Sci 

2003;6:1814-9. 

Address for Corresponding Author: 

Dr. Shariq Sohail, 

Assistant Professor,  

Department of Cardiology, 

Jinnah Hospital,  

Lahore. 

 


