
 
A dissertation on 

 
 

A STUDY ON LIPID PROFILE IN 

HYPERTENSION PATIENTS 
 
 

Dissertation submitted to 
 

THE TAMILNADU Dr. M.G.R MEDICAL UNIVERSITY 

CHENNAI. 
 
 

In partial fulfillments for the regulations 

for the award of the degree 
 

M.D.(GENERAL MEDICINE  BRANCH )- I 
 

APRIL - 2012 
 
 

 
 
 

DEPARTMENT OF GENERAL MEDICINE  

GOVT. STANLEY MEDICAL COLLEGE & HOSPITAL 

CHENNAI 



 

CERTIFICATE 

This  is  to  certify  that  this  dissertation  entitled “ A STUDY ON 

LIPID PROFILE IN HYPERTENSION PATIENTS ”  submitted  by  

Dr.  BALAJI . G. to  the  Tamil Nadu  Dr. MGR  Medical  University  is  

in  partial   fulfillment   of  the requirement  of  the  award  of  M.D. 

DEGREE GENERAL MEDICINE (BRANCH -1)  and  is  a  bonafide 

research  work  carried  out  by  him  under  direct  supervision  and   

guidance. 

 

 

Prof. G. SUNDARAMURTHY, M.D.,  
Professor of Medicine,                      
Dept. of General Medicine,               
Stanley Medical College,               
Chennai-600001.                           

Prof. S. MAGESH KUMAR, M.D. 
Professor and Head of Medicine,  
Dept. of General Medicine,  
Stanley Medical College, 
Chennai-600001.

 
 
 
 
 
 

PROF. S. GEETHA LAKSHMI, M.D., PhD, 
The Dean, 

Stanley Medical College, 
Chennai-600001. 

 



DECLARATION 

I  solemnly  declare  that  the  dissertation  entitled  “ A STUDY ON 

LIPID  PROFILE IN HYPERTENSION PATIENTS”  was  done  by  

me  at  the  Government  Stanley  Medical College and  Hospital  during  

2009-2011  under the guidance  and supervision   of  PROF.  

Dr. G.SUNDARAMURTHY, M.D. The  dissertation  is  submitted  to  the 

Tamilnadu  Dr. MGR  Medical University towards  the  partial  fulfillment  

of requirements for  the  award  of  M.D.DEGREE ( BRANCH – I ) in  

General Medicine. 

 

 

Place : Chennai 

Date :                                           Dr.G.BALAJI 

 

 



ACKNOWLEDGEMENT 

I owe  my  thanks  to the  Dean ,Government  Stanley  Medical  

College  and  Hospital ,  Prof.  Dr.S. GEETHA LAKSHMI MD. PhD for  

allowing  me  to  avail  the  facilities  needed for  my  dissertation  work. 

I am  extremely  grateful  to  Professor  and  Head  of  the  

Department  of  Internal  medicine,  Government   Stanley  Medical  

college  and  Hospital  Dr.S.MAGESHKUMAR  M.D.  for permitting  

me  to  do  the  study  and  for  being  a  constant  source  of  

encouragement  . 

My  heartfelt  gratitude  to  my  unit  chief   

Dr. G.SUNDARAMURTHY, MD, Professor  of  internal  medicine 

,Stanley Medical College and Hospital for  his  wholesome  support   and  

valuable  guidance  without  which  I  would  not  have  completed  this  

study .   

         I  am  extremely  grateful  to  my  unit  assistant  professors   

Dr. S.ASHOK KUMAR, MD. and  Dr. ELAVARASI  

MANIMEGALAI, MD. for their  valuable  suggestions  and  support. 

Last  but  not  the  least  I would  like  to  sincerely  thank  Mr. 

Albert for  helping  me  with  the  calculations  and  statistical  analysis  ,all  

my  fellow  post graduate  students  for  sharing  their  knowledge  and  my  

family  without   whose   co operation  this  study  would  have  been  

impossible  to  complete .  



CONTENTS 
 

S.No. Particulars Page No. 

1. INTRODUCTION                                                1 

2. AIM OF THE STUDY 2 

3. REVIEW OF LITERATURE 3 

4. MATERIALS AND METHODS                         36 

5. ANALYSIS OF RESULTS 42 

6. DISCUSSION      52 

7. SUMMARY  57 

8. CONCLUSION                     60 

8. BIBLIOGRAPHY  

 ANNEXURE     

 ABSTRACT 

 PROFORMA                                             

 MASTER CHART                                     

 CONSENT FORM                                     

 ABBREVIATION 

 Institutional Ethical Committee  

 Approval Certificate  

 

 



INTRODUCTION 



1 
 

INTRODUCTION 

Due to advances in medicine the elderly population is high and 

hypertension is more prevalent in this population. Morbidity and 

mortality associated with hypertension are more in the elderly. 

Hypertension and  hyperlipidemia are the major risk factors for 

CAD. It is well known that diabetes is associated with dyslipidemias. But 

hypertension and abnormalities of lipid profile can also occur 

simultaneously. Various studies have shown that lipid levels are 

abnormally high in hypertensive patients compared to controls. 

It appears that hypercholesterolemia and hypertension may have a 

synergistic effect in atherosclerosis. Hypertension and hyperlipidemias 

are linked by common parameters such as obesity, insulin resistance, 

hyperinsulinemia , endothelial dysfunction etc. Left ventricular 

hypertrophy and atherosclerosis are the major factors linking 

hypertension and myocardial infarction.  

Studies around the world have found that cholesterol is an 

important etiological factor for atherosclerosis. They have established 

that LDL and VLDL, total cholesterol are atherogenic and HDL is 

protective against coronary artery disease. Hence early detection of 

hypertension and hyperlipidemias and their adequate treatment will help 

to reduce the mortality and morbidity associated with atherosclerotic 

disease.   



AIM OF THE STUDY 
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AIM 

            The aim of the study is to study the lipid level in hypertensive 

patients and compare them with control population with out hypertension.  

The values are also compared among hypertension patients based on 

parameters such as 

1. Age and sex distribution. 

2. Comparison between obese and non obese hypertension patients 

3. Comparison of lipid values among  hypertensive patients with and 

without CVA. 

4. In hypertensive patients with or without IHD 

5. Comparison based on smoking in hypertensive patients 

6. Comparison based on obesity in hypertensive patients 

 

 

 

 



REVIEW OF LITERATURE 
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REVIEW OF LITERATURE 

LIPIDS(12) 

Lipids are insoluble or minimally water soluble molecule that are 

found in cell membranes, are major form of stored nutrients. They are 

also the source of steroids and bile acids. They also act as intracellular 

and extracellular messengers.  

Plasma lipids metabolism 

Fat is absorbed from intestines and also synthesized  in liver and 

adipose tissue. Since lipids are insoluble in water, transportation in 

aqueous plasma is carried out by associating non polar lipid such as 

triacylglycerol  and  cholesteryl esters with amphipathic lipids and 

proteins forming water miscible lipoproteins. 

Classes of lipids(12) 

Four major lipid classes are present in lipoproteins. They are 

Chlesteryl esters,  Phospholipids, Triacylglycerol,  Unesterified long 

chain fatty acids. 

Fatty acids 

Fatty acids are metabolically the most active form of plasma lipids. 

They vary in length and number and position of double bonds. Saturated 
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fatty acids have no double bonds. Unsaturated fatty acids have one (mono 

unsaturated), or two or more( poly unsaturated ) double bonds. 

Cholesterol 

Cholesterol  form the major component of cell membranes and as a 

precursor of steroid hormones. They are also the precursor of bile acids 

which are helpful in the absorption of fat. 

Cholesteryl esters 

Cholesteryl esters are fatty acids esterified to the hydroxyl group at 

position 3. They are the major lipid classes found in lipoporteins.  

Triacylglycerols( triglycerides) 

Triglycerides  consists of three fatty acid molecules esterified to a 

glycerol molecule. Triglycerides store fatty acids, form lipid droplets in 

adipose tissue. They are also transported as a component of lipoproteins. 

Triglycerides on hydrolysis yield free fatty acids which are used as a 

source of energy. 

Phospholipids 

Phospholipids have fatty acids esterified at two of the three 

hydroxyl groups of glycerol. The combination of hydrophobic and 

hydrophilic regions in phospholipids enable them to miscible at water – 
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lipid interface and makes them ideal component of membranes and 

surface coats of lipoproteins. They  are the most hydrophilic of complex 

lipids. 

Lipoproteins 

      There are four major group of lipoproteins. They are 

• Chylomicrons. 

• Very low density lipoproteins 

• Low density lipoproteins 

• High density lipoproteins. 

The density of lipoporteins  decrease as the proportion of lipid to 

protein increases as fat is less dense than water. Lipoproteins may be 

separated according to their electrophoretic properties into α-, β- and 

preβ- lipoproteins. 

The lipoproteins has  a  non polar lipid core consists of 

triacylglycerol and cholesteryl ester. This is surrounded by a single 

surface layer of amphipathic phospholipid and cholesterol.  The protein 

group of a lipoprotein is apolipoprotein or apoprotein 
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MAJOR APOLIPOPROTEINS THAT REGULATE THE 

LIPOPROTEIN METABOLISM: 

APOLIPOPROTEIN-B 

          In plasma the apo-B occurs in two forms, aop-B100, apo-B48.  

They are derived from a single gene on short arm of chromosome by an 

RNA- editing mechanism.  ApoB is produced from both liver and 

intestine. The liver produces only apoB100, and the intestine produce 

mainly apoB48. The yolk sac of the human embryo also produces apo-B 

100 but not apo-B 48. 

Apo-B100     

The apoB 100 acts as a structural protein of VLDL, and 

intermediate density lipoproteins- IDL. They are the exclusive protein 

component of LDL. APO-B100 also acts a ligand for LDL receptor. It 

also helps in the delivery of cholesterol to the developing embryo in 

utero. 

Apo-B 48  

They are a structural constituent of chylomicrons.  Since apo-B48 

is the only form of apo-B synthesized in the intestine , apo-B48 is a 

marker of human lipoproteins produced in the intestinal epithelium. Over 
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expression of apo-B in transgenic mice result in increase on levels of 

LDL, VLDL, IDL, and chylomicrons leading to diet induced 

atherosclerosis. 

Apolipoprotein E 

There are three major forms of apoE,  apo-E2, apo-E3, apo E4. The 

major site for synthesis of apo-E is liver hepatocytes.  The other sites are 

macrophages, smooth muscle cells of arteries, brain and keratinocytes of 

skin. In brain apoE appears to play a role in cholesterol transport in both 

central and peripheral nervous system. Apo-E   is also involved in the 

pathogenesis of Alzheimer’s disease.  

ApoE is essential for clearance of lipoprotein remnants by the LDL 

receptor related protein (LRP) pathway. Apo E is also essential for 

chylomicron and VLDL metabolism. It redistributes lipids from cells with 

excess cholesterol to those requiring cholesterol, phospholipids, and other 

lipids.  

APOLIPOPROTEIN C 

APO-C has three types, apoCI, apoCII, apoCIII . They are 

synthesized primarily in liver  and are exchangeable among various 

lipoproteins. HDL acts as a reservoir for C Apolipoproteins. Over 

expression of apo-CI,  apoCII,  apo-CIII results in hypertriglyceridemia . 
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APOLIPOPROTEIN-A 

Apolipoprotein AI  

Apo AI is synthesized in liver and intestine . it is a constituent of 

chylomicron and HDL. ApoAI activates lecithin- cholesterol 

acyltransferase  (LCAT), which esterifies free cholesterol on HDL 

particles. Apo AI is necessary for HDL production. It is described as an 

anti atherosclerotic apolipoprotein because of its association with HDL. 

Deficiency  of apo-AI results in planar xanthomas, corneal clouding, and 

premature atherosclerosis. 

REVERSE CHOLESTEROL TRANSPORT PATHWAY 

Apo-AI containing particles such as HDL, or pre β-HDL  acts as 

acceptors for cholesterol released from cells. This efflux of cholesterol to 

HDL is  reversal of normal transport to cells. They also help in uptake  of 

cholesterol  by the liver. 

Apolipoprotein AII 

Apo AII  is synthesized mainly in liver. It is found in a subfraction 

of HDL along with APO-AI , referred to as LpAI/AII particles. It may 

paly a role in the activation of hepatic lipase  and inhibition of LCAT. 

Over expression of apo-AII may displace apoAI from HDL which 
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prevent the reverse cholesterol transport from cells. Hence apo-AII is 

considered a pro atherogenic  apolipoprotein. 

Apolipoprotein-AV 

            Apo AV is produced mainly from liver and found in very low 

quantities in plasma. It is mainly concerned with triglyceride metabolism. 

Over expression apo-AV results in lowering of triglycerides level by half 

in transgenic mice. Inactivation of apo-AV  gene increases triglycerides 

level by four times.  

PLASMA LIPOPROTEINS 

CHYLOMICRONS 

Chylomicrons are the largest lipoproteins. They contain98-99% 

lipids and 1-2% proteins.  Chylomicrons are present in postprandial 

plasma, but absent after an overnight fast. The major apolipoprotein 

present in chylomicron is apo-B48.   Chylomicrons are produced in the 

epithelial cells of the small intestine. Lipoprotein lipase  acts on the 

chylomicrons ,release the free fatty acids and convert them into 

triglyceride poor cholesterol enriched  chylomicron remnants which are 

metabolized in the liver . 
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VERY LOW DENSITY LIPOPROTEINS 

They are composed of 85-90% lipid  and 10-15% proteins. The 

major apolipoprotein is apo-B100. It also contains apo-E and apo-C. they 

were called pre β lipoproteins.  VLDL are synthesized from liver. 

        Triglyceride from VLDL are hydrolysed by lipoprotein lipase and 

hepatic lipase. VLDL are converted to smaller IDL. IDLs are processed 

by lipoprotein lipase and hepatic lipases to LDL. 

LOW DENSITY LIPOPROTEINS 

LDLs are the major cholesterol carrying lipoproteins in plasma. 

Nearly 70% of plasma cholesterol is present in LDL. LDLs are composed 

of  75% lipids and 25% proteins. Apo-B 100 is the principal protein in 

LDL. LDLs were previously called as β lipoproteins. 

LDL are produced as a product of VLDL catabolism.  Nearly 75% 

of LDL is taken by the liver mediated through the LDL receptor. Smaller 

amounts enter other tissues.  LDL  is used in membrane synthesis, VLDL  

synthesis, and formation of bile and bile acids and also used as a 

precursor of steroid hormone synthesis. 
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High density lipoprotein 

         HDL are small particles. HDL contain about 50 % lipids and 50% 

proteins. Their major apolipoproteins are apo-AI and apo-AII. Apo-C . 

HDL acts as a store house for apo-C and apo-E , and distribute them to 

other lipoproteins when they enter the plasma. HDL is produced from the 

liver, intestine and surface material from chylomicrons and VLDL on 

metabolism. HDL acts in the redistribution of lipids by reverse 

cholesterol transport. HDL acquire cholesterol from cells and transport to 

liver and other cells that require cholesterol. 

Lipids and atherosclerosis(25) 

        High  LDL cholesterol,  low HDL  cholesterol and increased total 

cholesterol are major  risk factors for CAD(28). Total cholesterol less than 

160 mg/dl, markedly reduce the  CAD risk. 

  The cholesterol-diet- CAD  hypothesis states that a diet rich in saturated 

fatty acids and cholesterol increase the plasma cholesterol  thus 

increasing the risk of CAD.  The Multiple Risk Factor Intervention Trial ( 

MRFIT)  shows that there is increased risk at level more than 200 mg/dl. 

Restriction of saturated fat and cholesterol is the main principal of diet 

therapy for reducing  blood cholesterol. 
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ATHEROGENIC LIPOPROTEINS 

All lipoproteins containing apo –B100 [ LDL, VLDL, IDL, 

lipoprotein-a Lp(a)], or apo-B48 [ chylomicron remnants] are considered 

to be atherogenic(24,36). Among which small dense LDL subclass is the 

more atherogenic. The chylomicron remnants and VLDL remnants are 

taken up by macrophages including the macrophages in the vessel wall 

resulting in intracellular accumulation in the form of lipid droplets. These 

macrophages resemble the foam cells of fatty streak. 

HIGH DENSITY LIPOPROTEINS - ANTIATHEROGENIC 

LIPOPROTEINS 

           High levels of HDL are associated with a lower incidence of 

coronary artery disease(35). The protective effect of HDL may be due to its 

role in reverse cholesterol transport which results in redistribution of 

cholesterol away from artery wall. The other mechanisms are prevention 

of LDL peroxidation and prevention of monocyte adhesion.  

HYPERLIPIDEMIAS: 

     Hyperlipidemias are caused by an  increased  concentration of 

lipoproteins either due to increased production or due to impaired 

metabolism. In most cases both processes can coexist.  
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Primary disorders 

Changes resulting from genetic disorders  that directly affects 

lipoprotein metabolism are classified as primary disorders. Fredrickson 

has classified the primary dyslipidemias as given below  

PRIMARY DYSLIPIDEMIAS- FREDRICKSON’S CLASSIFICATION 

Lipoprotein 
pattern 

Primary  Lipid 
Elevation Lipoprotein Occurrence 

I Triglycerides Chylomicrons Rare 

IIa Cholesterol LDL Common 

IIb Cholesterol, 
Triglycerides 
TGL/CHOL 
ratio<5.1 

LDL, VLDL Most  
Common  

III Cholesterol, 
Triglycerides 
TGL/CHOL 
ratio>5.1 

IDL Rare 

IV Triglycerides VLDL Common 

V Triglycerides VLDL, 
Chylomicrons 

Rare 

 

Secondary disorders 

Secondary disorders are due to conditions that indirectly affect the 

lipoprotein metabolism. They are as give below.  
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Some causes of secondary dyslipidemias are as follows 

Increased LDL 

cholesterol  

Diabetes mellitus  

Hypothyroidism  

Nephrotic syndrome  

Obstructive liver disease  

Drugs  

Anabolic steroids  

Progestins  

Beta-adrenergic blockers  

Thiazides 

Increased  

triglyceride  

Alcoholism  

Diabetes mellitus  

Hypothyroidism  

Obesity  

Renal insufficiency  

Drugs  

Beta-adrenergic blockers 

Bile acid binding resins  

Estrogens  

Ticlopidine 

Decreased HDL  

cholesterol   

Cigarette smoking  

Diabetes mellitus  

Uremia  

Drugs  

Anabolic steroids  

Beta-adrenergic blockers 

Menopause  

Obesity  

Progestins 

 

 

PRIMARY DISORDERS OF DYSLIPIDEMIAS 

FAMILIAL HYPERCHOLESTEROLEMIA 

Familial hypercholesterolemia is caused by a mutation in LDL 

receptor gene that lead to elevation in plasma LDL and total cholesterol. 

Triglycerides are not elevated.  tendon xanthomas and  tuberous 

xanthomas are characteristic.  Premature coronary artery disease is 

common. The plasma cholesterol levels are more than 300 mg/dl and 

LDL concentration is more than 250 mg/dl.  
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FAMILIAL DEFECTIVE APOLIPOPROTEIN – B100 

This condition is caused by a mutation in apo-B100 , resulting in 

high plasma LDL and total cholesterol. This is phenotypically similar to 

familial hypercholesterolemia. The clinical manifestations are similar but 

milder than familial hypercholesterolemia. 

FAMILIAL COMBINED HYPERLIPIDEMIA 

There is elevation of both cholesterol and triglycerides and reduced 

HDL-C.  It is the most common inherited lipid disorder. It is autosomal 

dominant in inheritance. A classical feature of this disorder is that the 

lipoprotein profile can switch among three phenotypes,[ 1. elevated  

LDL, 2. Elevated VLDL ( triglycerides) , 3. Elevated both LDL and 

VLDL] over time and may depend on diet. These patients are also have 

other risk factors define in the metabolic Syndrome(25). 

TYPE I HYPERLIPOPROTEINEMIA  

It is also known as familial chylomicronemia syndrome(26). Genetic 

deficiency or inactivity of either lipoprotein lipase or apo-CII results in 

elevated levels chylomicrons. The fasting triglyceride level are typically 

more than 1000 mg/dl. Patients usually present in childhood as recurrent 

episodes of acute pancreatitis. Premature atherosclerosis is not a feature 

of type I hypercholesterolemia syndromes. 
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HEPATIC LIPASE DEFICIENCY 

Hepatic lipase belongs to the lipoprotein lipase family and 

hydrolyses triglycerides and phospholipids in remnant lipoproteins and 

HDL. Hepatic lipase deficiency is an autosomal recessive disorder. High 

plasma cholesterol and triglycerides  are seen.    

FAMILIAL DYSBETALIPOPROTEINEMIA(27) 

It is due to a genetic defect in apo-E. It causes a mixed 

hyperlipidemia due to remnant lipoprotein accumulation. Patient are seen 

in the adult age group with xanthomas, premature CAD, and peripheral 

vascular disease. The total cholesterol and  triglycerides are elevated, 

LDL is usually low and HDL is normal. 

FAMILIAL HYPERTRIGLYCERIDEMIA 

Familial hypertriglyceridemia is associated with elevated levels of 

plasma triglycerides and cholesterol levels due to elevation in VLDL.   

Diagnosis is made by  an elevated triglycerides, normal or mildly 

elevated cholesterol and reduced HDL. 

SECONDARY HYPERLIPOPROTEINEMIAS 

Secondary lipoproteinemias are caused by a number of disorders, 

the common among which are diabetes mellitus,  thyroid disorders like 
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hypothyroidism, alcohol, nephrotic syndrome, drugs like anabolic 

steroids, thiazides etc.  

NATIONAL CHOLESTEROL EDUCATION PROGRAMME III(68) 

The Adult Treatment Plan –III [ATP-III]  report is an updated one 

of the present  guidelines for the management of high cholesterol. While 

the focus is on treatment of patients with elevated cholesterol levels it 

also emphasizes on primary prevention of hyperlipidemia and coronary 

artery disease in patients with risk factors. 

LDL  CHOELSTEROL 

The ATP-III has identified LDL  cholesterol as the major objective 

for treatment. several studies have shown that LDL cholesterol as an 

independent risk factor for atherosclerosis. Reducing the level of LDL 

cholesterol is associated with survival benefits. The goals of treatment 

and cut-off point for initiating treatment are based on plasma LDL levels. 

TRIGLYCERIDES  

Elevated triglyceride level have been found to be an risk factor for 

CHD. Lipoprotein remnants rich in triglycerides are also associated with 

elevated levels of other atherogenic lipoproteins. Hence  in persons with 
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very high triglycerides VLDL have been found to be high and it should 

be combined with LDL to form non HDL cholesterol.  

HDL CHOLESTEROL 

Various studies have shown that reduced HDL cholesterol is 

associated with an increased risk for CHD. There appears to be an inverse 

relation between HDL levels and risk for CHD(38). Since this association 

is multifactorial no specific target value has been recommended to 

increase the level of HDL. Life style modification is an essential 

component in raising HDL. 

Modifiable risk factors(28) 

The modifiable risk factors are Hypertension, Smoking, 

Atherogenic diet, Thrombogenic state, Diabetes mellitus, Obesity, 

Physical inactivity 

Non modifiable risk factors 

The non modifiable risk factors are Age, Male sex, Family history 

of premature CAD 



19 
 

ATP-III CLASSIFICATION OF LDL, HDL, TRIGLYCERIDES 

LDL CHOLESTEROL 

<100- optimal 

100-129- near or above optimal 

130-159- borderline high 

160-189- high 

≥190- very high 

TOTAL CHOLESTEROL 

<200 – desirable 

200-239- Borderline high 

≥240- high 

HDL CHOLESTEROL 

<40 - low 

>60- high 
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TRIGLYCERIDES 

<150- desirable 

150-199- borderline 

200-499- high 

≥500- very high 

RISK ASSESSMENT 

It includes measurement of LDL and other cholesterol values in 

addition any additional risk factors are identified.  A fasting lipid profile 

should be done in all adults above 20 years of age once every 5 years.  

Risk factors associated with elevated LDL levels are Age Smoking, 

Hypertension, Low HDL cholesterol, and family history of premature 

atherosclerotic CHD.  

Diabetes is considered as  a CHD risk equivalent. 

ATPIII  identifies 3 categories of risk based on the number of risk 

factors to modify the goals of LDL lowering therapy.   

Risk category LDL GOAL 
CHD and CHD risk equivalents <100 MG/DL 
Multiple risk factors (2+) <130  MG/DL 
0-1 risk factor <160 MG/DL 
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Role of other risk factors 

The influence of factors other than the major ones on coronary 

artery disease is taken note by the ATP III Panel. 

The life style risk factors are obesity, diet and less physical 

exercise. The emerging risk factors include lipoprotein-a , impaired 

fasting glucose,  thrombogenic and  pro inflammatory factors, 

homocysteine. The life style factors form targets for intervention and the 

emerging factors may be of useful in selected persons in risk reduction.    

Primary prevention 

The primary prevention is based on life style modification(30) 

involving the following 

1. Reducing saturated fat and cholesterol rich diet. 

2. Improving physical exercise 

3. Obesity reduction. 

These measures should be undertaken along with LDL reduction  

Secondary prevention 

Secondary prevention has the goal of reducing LDL cholesterol to 

less than 100 mg/dl through drugs and life style modification. 
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LDL CHOLESTEROL GOALS AND CUT-OFF POINTS FOR 

THERAPEUTIC LIFE STYLE CHANGES AND DRUG THERAPY 

Risk category LDL goal 
LDL level at 

which to start 
lifestyle changes 

LDL level at which 
drugs are initiated 

CHD or CHD 
risk equivalent  
(10 year risk> 
20%) 

<100 ≥100 ≥130 [100-129 drug 
therapy optional] 

2+ risk factors 
(10 year risk< 
20%) 

<130 ≥130 10 year risk 10-20%, 
≥130 10 year risk< 
10% ≥160 

0-1 risk factor <160 ≥160 ≥190 (160-189,LDL 
lowering drug 
optional) 

 

Therapeutic Life style modification 

It includes 

1. Saturated fats intake should be reduced. They should make less 

than 7% of total calories. 

2. Cholesterol intake should be reduced to less than 200 mg/day. 

3. Weight reduction 

4. Physical activity. 
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Drugs 

The major group of drugs useful in treatment of lipoprotein 

disorders are 

Statins- HMG COA  reductase inhibitors.- lovastatin, pravastatin, 

simvastatin. 

Bile acid sequestrants -  (eg) choleatyramine,  

Nicotinic acid. 

Fibrates- (eg) gemfibrozil, clofibrate  
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HYPERTENSION 

Primary (essential) hypertension , has been traditionally defined as 

high blood pressure for which an obvious secondary cause  can not be 

determined(65). 

The risk of cardiovascular disease, stroke and kidney diseases 

increases progressively with incremental levels of both systolic and 

diastolic blood pressure. the MRFIT  trial showed the influence of blood 

pressure on cardio vascular mortality. cardio vascular disease risk  

doubles for every 20 mm Hg increase in systolic and 10 mm Hg increase 

in diastolic pressure. 

Blood pressure determinants(3) 

Life style determinants 

• Smoking 

• Alcohol 

• Obesity 

• Caffeine 

• High calorie diet rich in saturated fatty acids and cholesterol. 

• High salt intake. 
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Genetic determinants 

Hypertension is more prevalent in families than in unrelated 

individuals. Nearly 70% of hypertension running in families is linked to 

genes rather than environment. Renal retention of salt and water have 

been identified as the mechanism behind this familial aggregation.   

BLOOD PRESSURE CLASSIFICATION 

CHOBANIAN et al [ JNC -7 REPORT](1) 

BLOOD PRESSURE 
CLASSIFICATION SYSTOLC, mmHg DIASTOLIC, mmHg

Normal <120 And < 80 mmHg 

Prehypertension 120-139 Or80-89 

Stage-1 hypertension 140-159 Or 90-99 

Stage-2 hypertension ≥160 Or ≥ 100 or more 

Isolated systolic 
hypertension 

≥140 And <90 

 

Home based and ambulatory blood pressure measurement(14,15) 

Blood pressure tends to be high in early morning period.  Hence 

home blood pressure and  and average 24 hour ambulatory blood pressure 

measurements , which yield multiple readings through out the day will 

help in obtaining the real BP picture of the a patient and helps in 
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management. Studies have shown that ambulatory BP measurement is 

better than office values in predicting myocardial infarction and stroke. 

The recommended normal values are 

Average day time BP- <135/85 mm Hg. 

Night time BP- less than 120/70 mmHg 

24 hour BP- below 130/80 mmHg. 

WHITE COAT HYPERTENSION(16) 

White coat hypertension is defined as consistently elevated  BP 

measured in the office,   with no target organ damage and the day time  

BP is below 135/85 mmHg. 

This is presumed to be caused because of a temporary increase in 

adrenergic drive  while measuring blood pressure in a hospital. Patients 

with white coat hypertension in the long run have been found to have 

increased risk for stroke compared to population with no hypertension at 

all. 

Masked hypertension(33) 

Masked hypertension is defined as normal BP recordings at office 

but out of office measurements show  elevated blood pressure levels 
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measured by 24 hour ambulatory monitoring. This is due to the increased 

adrenergic drive cause by the stress at home or office. 

MECHANISMS OF ESSENTIAL HYPERTENSION 

NEURAL MECHANISMS OF HYPERTENSION 

Sympathetic nervous system(5) 

It has been found that  activation of sympathetic nervous system   

contributes to  long term BP control. Sympathetic activation leads to 

renin release causing sodium and fluid retention. Release of 

norepinephrine causes  cardiac and smooth muscle hypertrophy leading to 

increased cardiac output and blood pressure(8).  

Obesity hypertension 

In obese patients there is over activity of sympathetic system(7) that 

helps in burning of excess fat. Due to this sympathetic activity , organs 

such as heart and kidney also undergoes changes as mentioned above 

leading to hypertension. Insulin resistance also may play a role. 

Renal mechanisms of hypertension 

The kidney is the major organ responsible for hypertension.  

Defective sodium excretion  and associated  volume retention leads to an 

increase in cardiac output. This leads to a reflex increase in systemic  
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vascular resistance. This is further aggravated by an high sodium intake  

leading to hypertension. 

Persons with low birth weight  have less number of nephrons 

compared to normal birth weight infants. This decreased number of 

glomeruli leads to less filtration area leading to less effective sodium 

excretion and hypertension(9). In patients with long standing hypertension 

blood pressure increases with increase in sodium retention as kidney 

function  worsens with rise in blood pressure forming a vicious cycle. 

Micro albuminuria is found to be an important risk factor for coronary 

artery disease(18).  

VASCULAR MECHANISMS OF BLOOD PRSSURE 

ENDOTHELIAL DYSFUNCTION 

In hypertensive patients there is marked endothelial dysfunction.  

There is  an increase in vasoconstrictors , pro inflammatory cytokines 

released from the endothelium(10,11). Endothelium derived nitric oxide 

synthase produces nitric oxide from L- arginine. This nitric oxide is an 

important vasodilator. In hypertension there is reduced formation of nitric 

oxide. 
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Formation of superoxide  anion(10,11)  and other reactive oxygen 

species  utilize of nitric oxide for  neutralization leading to lesser 

bioavailability. Platelets  of hypertensive  patients are more susceptible to 

aggregation due to alteration in platelet structure and functional changes.   

C- reactive protein is an inflammatory marker. Hypertensives are 

found to have high levels of this pro inflammatory marker. Studies have 

implicated CRP as marker for target organ damage in progressive 

hypertension(29). 

VASCULAR REMODELLING 

Long standing hypertension can lead vessel wall changes that 

further aggravate hypertension.  Endothelial dysfunction and sympathetic 

activation also aid in the remodeling. In the arteries the medial thickness 

is increased but the  lumen narrows. This leads to an increase ins systemic 

vascular resistance in the peripheral vessels , causing  an increase in 

diastolic blood pressure. In large arteries there  is deposition of 

extracellular matrix proteins in addition to muscular hypertrophy leading 

to stiff non pliable vessel wall. This causes an increase  in systolic 

pressure(4). Blood viscosity is increased in hypertension. 
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RENIN- ANGIOTENSIN-ALDOSTERONE SYSTEM: 

Activation of the renin- angiotensin- aldosterone system is the 

basic pathology leading to  various target organ damage of hypertension. 

Renin increase the production of angiotensin –II which leads to 

vasoconstriction, vessel and heart remodeling, and production of reactive 

oxygen species. Aldosterone  produced  due to  stimulation by 

angiotensin-II leads to sodium and water retention further aggravating 

hypertension(13,20). 

Complications of hypertension 

Hypertensive heart disease 

Hypertension can increase the mortality associated with myocardial 

infarction and the risk of stroke following thrombolysis increases in 

hypertensive patients. the chance of heart failure is found to be high in 

hypertension patients with the ECG showing left ventricular hypertrophy 

and strain.   

Large vessel disease 

Hypertension is an important risk factor for aortic dissection and 

aortic aneurysm. The aneurysms are more common in abdominal aorta. 

Nearly 50% of patients with Takayasu arteritis have hypertension. 
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Cerebrovascular disease 

Hypertension is the major risk factor for stroke more in elderly 

population(16). Most of the strokes associated with hypertension are 

ischemic. Nearly 20% are hemorrhagic. Hypertension is also a risk factor 

for dementia. 

Chronic kidney disease 

Long standing hypertension can lead to a condition called 

hypertensive nephrosclerosis. The pathology is due to chronic exposure  

to high pressure and flow. Renal disease is associated with increased  risk 

of  cardiovascular  morbidity and mortality. Microalbuminuria  is an 

independent risk factor for cardiovascular morbidity(18). 

Causes of secondary hypertension 

Some of the major causes of secondary hypertension are as follows 

• Chronic kidney disease 

• Reno vascular disease 

• Coarctation of aorta 

• Primary aldosteronism 

• Cushing syndrome 

• Phaeochromocytoma. 



32 
 

 CHRONIC  KIDNEY DISEASE 

Diseases involving the renal parenchyma such as 

glomerulonephritis   or chronic renal failure are the most common causes 

of secondary hypertension(21).  Renal parenchymal damage due to any 

cause reduces the effective filtering area which is further worsened by the 

glomerular damage by hypertension. Adequate control of blood pressure 

slows down the fall in kidney  function(19). 

Cushing’s syndrome(23) 

Hypertension occurs  in cushing’s  syndrome due an increase in 

mineralocorticoids or due to the effect of cortisol on mineralocorticoid 

receptor. 

Primary aldosteronism(22) 

Aldosterone acts on the collecting tube of kidney leading to salt 

and water retention leading to hypertension. Any disease that cause high 

mineralocorticoid level can induce hypertension.    

Hypertension and hyperlipidemia- relation to atherosclerosis 

Hypertension and hyperlipidemias are the major risk factors 

involved in cardiovascular morbidity and mortality. There are other risk 
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factors such as smoking, obesity, sex ,age that can increase the risk  in 

addition to hypertension and hyperlipidemias. 

Alteration in vessel wall 

Hypertension leads to an increase in vessel wall thickness. The 

media proliferates with deposition on both smooth muscle and collagen. 

The vessel lumen narrows leading to a small stiff vessel. This along with 

excess lipids in plasma leads to reduced clearance of lipids and deposition 

in vessel wall forming atherosclerotic plaques. 

Factors affecting both hypertension and hyperlipidemias 

Diet(28) 

A diet rich in saturated fat and high sodium as found in western 

diets can aggravate  hypertension and also increase the atherogenic lipids. 

Obesity(7) 

Obesity by causing an increase in sympathetic output to burn the 

excess fat accelerates hypertension. Obese people has also high degrees 

of dyslipidemias. Sympathetic activation can cause an increase in 

synthesis of VLDL, leading to an increase in triglycerides and 

cholesterol. 
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Insulin resistance and hyper insulinemia(25) 

Insulin resistance results in hyperglycemia and hyperinsulinemia. 

Excess insulin causes  cell proliferation  and growth resulting in vessel 

wall hypertrophy. It also influence the kidney causing sodium and fluid 

retention. Insulin stimulates the lipoprotein lipase enzyme leading to an 

increased concentration of low density lipoproteins and hepatic 

stimulation of VLDL synthesis. This lead to an increase in both serum 

triglycerides and cholesterol  level. Insulin resistance  have been found to 

bei an independent risk factor for atherosclerosis.  Hyperglycemia leads 

to accumulation of advanced glycation end products which is associated  

withvascular damage. 

Insulin resistance and hypertension  forming  part of metabolic 

syndrome  have an increased  rate vascular events.  

Smoking and lipids(31) 

Smokers have low concentration of HDL compared to non smokers 

as shown by studies(40). Even though the difference is small, chronic 

smoking over many years may influence atherosclerosis. 

Alcoholism and blood pressure 
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Risk of hypertension in people who drink moderate quantities (1-2 

drinks) per day is less than people who never increases. The risk 

increases if people  consumes three or more drinks per day(65). This 

association increases as the quantity of alcohol consumed daily increases. 

Also heavy drinking is associated with elevated levels of atherogenic  

lipoproteins. 
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MATERIALS AND METHODS 

PATIENTS 

This study was conducted  at GOVT.STANLEY .HOSPITAL . 100 

patients with hypertension  were selected for the study. All the patients 

were above 40 years of age at the time of study.   

Study period – April 2011 to October 2011. 

INCLUSION CRITERIA 

Patients were selected for the study based on the following criteria 

1. Patients with hypertension   on treatment or newly detected 

hypertensives were selected for the study. 

2. Study population included patients above 40 years. Both males and 

female patients were included in the study. 

3. Patients with systolic blood pressure more than 140 mmHg and 

diastolic pressure  above  90 mmHg were selected based on JNC- 

VII criteria. 

4. Hypertensive patients with complications such as cerebro vascular 

disease and cardiovascular disease were also selected. 

EXCLUSION CRITERIA 

     The following patients were excluded from the study 

1. Patients with Diabetes mellitus 
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2. Patients with secondary hypertension 

3. Patients on  lipid  lowering drugs  

4. Patients with acute illness. 

CONTROLS 

The control population consists of 50 patients without hypertension 

or its complications. 

Cases were selected each patient was evaluated based on history 

and physical examination. Laboratory investigations were done and 

following parameters were looked for 

1. Complete blood count 

2. Fasting and post prandial blood sugar 

3. Blood urea and serum creatinine 

4. Electrolytes – sodium, potassium ,chloride and bicarbonate 

5. Urine for albumin and sugar 

6. Chest X-Ray 

7. Electrocardiogram 
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8. Fasting lipid profile- total cholesterol, LDL, HDL, VLDL, 

triglycerides. 

9. Echo. 

SAMPLE PREPARATION 

The selected patients were instructed to have a fat free meal the day 

before obtaining the sample. Following an over night fasting for 12 hours, 

samples were obtained the next day morning.  Blood was drawn from 

ante-cubital vein  after cleaning and . 10 ml of blood was drawn in a 

sterile syringe and transferred to the laboratory in sterile, dry glass vials. 

Blood and serum were separated and serum was centrifuged for 10 

minutes at 5000 rpm. The clear supernatant serum were removed using 

dry pipettes and stored in refrigerator at  a temperature of  4 degree 

centigrade. Hemolysed  samples were not taken for the study. 

LABORATORY PROCEDURE 

Serum cholesterol estimation 

Done based on enzymatic calorimetric method( cholesterol oxidase 

method) 

Cholesterol esters in serum are hydrolysed by cholesterol esterase. 

The free cholesterol is then oxidized by cholesterol oxidase to the 
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corresponding ketone liberating hydrogen peroxide, which is then 

converted to water and oxygen by the enzyme peroxidase. 

Para aminophenazone (4 aminophenazone) takes up the oxygen and 

together with phenol forms a pink  coloured  quinoneimine dye, which 

can be measured at 515nm/ yellow green filter. 

Cholesterol ester+ H2O                      Cholesterol+ fatty acid 

Cholesterol+ O2                     ∆4- cholestenone +  H2O2 

H2O2+  4- aminophenazone           H2O+ quinoneimine +  phenol 

The serum cholesterol concentration is directly proportional to the 

spectrometric  absorbance of quinone imine  at 515 nanometer. 

HDL cholesterol 

This is based on modified BURSTEIN method. 

Phospho tungstic acid is added along with magnesium to the 

sample. This precipitates the chylomicrons, VLDL, LDL. On 

centrifugation  the HDL is obtained from the supernatant . 

TRIGLYCERIDES 

Triglyceride estimation is done by enzymatic calorimetric method.  
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Enzymatic hydrolysis of triglycerides leaves glycerol which is measured 

calorimetrically to give the triglycerides  values 

Triglycerides+ H2O              glycerol+ fatty acid 

Glycerol+ ATP                           Glycerol-3- phosphate+ ADP 

Glycerol-3- phosphate+ O2             dihydroxy acetone phosphate+ H2O2                       

H2O2+ 4-aminoantipurine+dichloro               quinoneimine dye+ H2O 

2-hydroxy benzene sulfonate 

The triglyceride value in the sample  is directly proportional to the 

intensity of quiononeimine formed  when  measured at 510 nm. 

LDL cholesterol 

The LDL cholesterol is obtained based on total cholesterol, 

triglycerides and HDL, cholesterol values. If the Triglycerides value is 

more than 400 mg/dl the LDL is measured directly. 

LDL cholesterol= total cholesterol− triglycerides/5 – HDL. 

VLDL cholesterol 

Approximate  VLDL values are obtained by dividing the plasma 

triglycerides value by 5. 

 



41 
 

Statistical methods              

All  continuous variables were assumed to be normally distributed 

and are reported as arithmetic mean with their standard deviation . using  

the chi-square test statistical analysis was done. All the variables were 

individually analyzed and compared. P value was calculated and a p value 

less than 0.05 was  taken as significant.   
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ANALYSIS OF RESULTS 

100 patients suffering from hypertension and 50 healthy controls 

participated in the study. The results of the study are as follows 

Age and gender wise distribution of patients and controls. 

Age Male Female Total 

41 – 50 30 15 45 

51 – 60 26 9 35 

61 – 70 11 8 19 

71 – 80 1 0 1 

Total 68 32 100 

Mean ± SD 53.25 ±7.19 52.6 ± 8.41 52.37 ± 7.56 
 

Among the 100 patients studied 68 patients were male and 32 

patients were females. 

Hyperlipidemia- prevalence 

  Male  Female      total 

No. of . Patients in the study    68     32      100 

No.of. patients with 
hyperlipidemia 

   55     24       79 

            Percentage   80.1%     75%       79% 
 

Among the 100 patients studied 79  patients had hyperlipidemia. 

The prevalence of hyperlipidemia in males were 80.1% and in females it 

was 75% 
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AGE AND SEX WISE DISTRIBUTION OF HYPERLIPIDEMIA 

PATIENTS 

Age in years         Male         Female            Total 

41-50           26               11              37 

51-60           19                 7                   26 

61-70            9                 6              15 

71 and above            1                 0               1 

Total           55                 24              79 
 

The above table shows the age and sex wise distribution on 

hyperlipidemia. The prevalence of hyperlipidemia is highest in the age 

group of 41- 50 years. 
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COMPARISON  OF  LIPID LEVELS BETWEEN 

HYPERTENSIVE      PATIENTS  AND  HEALTHY  CONTROLS 

( Mean and Standard Deviation) 

 Hypertensive 
N=100 

Non Hypertensive 
N=50 

P-value 

 Mean SD Mean SD  

TC 218.49 39.97 136.44 12.76 P < 0.0001 

TGL 197.20 65.38 125.92 16.12 P < 0.0001 

HDL 38.68 5.48 48.62 4.33 P < 0.0001 

LDL 139.08 38.65 63.06 11.37 P < 0.0001 

VLDL 40.17 13.15 25.28 3.25 P < 0.0001 

TC/HDL 5.82 1.51 2.82 0.32 P < 0.0001 

LDL/HDL 3.73 1.24 1.32 0.28 P < 0.0001 

 

p<0.05 – significant  p<0.001- highly significant p<0.0001- very 

significant. 

         The above table shows that total cholesterol is increased in 

hypertensives ( mean-218.49) which is highly significant when compared 

to healthy controls ( mean- 136.44). 

Triglyceride levels in hypertensive patients (mean-197.2) is 

significantly elevated when compared to healthy controls (mean-125.92). 

          Mean HDL level in hypertensive patients(38.68)  is significantly 

low when compared to healthy controls – mean value 48.62. 
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          The LDL value is significantly elevated in hypertensive patients  

( mean-139.08) when compared to controls with out hypertension ( mean-

63.06). 

Mean VLDL values in  hypertensive  patients is 40.17 which is 

significant when compared to control population with a value of 25.28. 

The ratio of total cholesterol to HDL is significantly high in 

hypertensives (mean- 5.82)  in comparison to healthy controls( mean-

2.82) 

The ratio of LDL to HDL is 3.73 which is significant when 

compared to controls- with values 1.24.       
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COMPARISON OF LIPID LEVELS BETWEEN OBESE AND          

NON-OBESE HYPERTENSIVE PATIENTS 

                      (Mean and Standard Deviation) 

 Obese 
29 

Non Obese 
71 P-value 

Mean SD Mean SD 

TC 249.07 28.64 206.00 37.22 P < 0.0001 

TGL 237.03 63.29 180.93 59.31 P < 0.0001 

HDL 36.31 3.73 39.64 5.79 P < 0.005 

LDL 163.52 28.25 129.10 38.02 P < 0.0001 

VLDL 47.62 12.77 37.13 12.13 P < 0.0001 

TC/HDL 6.91 0.75 5.37 1.52 P < 0.0001 

LDL/HDL 4.54 0.84 3.40 1.23 P < 0.0001 
  

p<0.05- significant  p<0.001- very significant   p<0.0001- highly 

significant. 

         The above table shows that  obese hypertensive patients have 

statistically significantly high levels of total cholesterol, LDL,  VLDL, 

total cholesterol to HDL ratio and  LDL to HDL ratio compared to non 

obese hypertensive patients . also the HDL values in obese patients  are 

lower than non obese hypertensive patients which is  statistically 

significant.  
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COMPARISON OF LIPID LEVELS BETWEEN IHD AND NON-

IHD PATIENTS WITH HYPERTENSION. 

                         ( Mean and Standard Deviation )    

 IDH 
N=27 

Non IHD 
N=73 P-value 

Mean SD Mean SD 

TC 240.37 30.95 210.39 40.06 P < 0.001 

TGL 220.41 66.62 188.62 63.24 P < 0.030 

HDL 37.26 3.13 39.21 6.06 P >0.115 

LDL 157.67 27.70 132.21 40.00 P <0.003 

VLDL 44.19 13.36 38.69 12.85 P > 0.063 

TC/HDL 6.47 1.07 5.58 1.59 P < 0.008 

LDL/HDL 4.29 0.91 3.52 1.28 P < 0.006 

 

P<0.05- significant  p<0.001- very significant    p<0.0001- highly 

significant 

The table  compares the various lipid values between hypertensive 

patients with ischemic heart disease and hypertensive patients without 

ischemic heart disease. 

           Hypertensive patients with ischemic heart disease have 

significantly high values of total cholesterol , LDL , and triglycerides.  

The difference in HDL values  between hypertensive patients with 

ischemic heart disease and without ischemic heart disease is not 

statistically significant. 
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COMPARISON OF LIPID LEVELS BETWEEN CVA AND NON-

CVA PATIENTS WITH HYPERTENSION 

(  Mean and Standard Deviation) 

 CVA 
N=13 

Non  CVA 
N=87 

p-value 

Mean SD Mean SD 

TC 241.38 33.81 215.07 39.85 p < 0.026 

TGL 234.54 75.12 191.62 62.38 p < 0.027 

HDL 36.62 6.19 38.99 5.33 p >0.146 

LDL 157.54 29.67 136.32 39.22 p >0.065 

VLDL 47.08 15.16 39.14 12.60 p < 0.042 

TC/HDL 6.73 1.05 5.68 1.53 p < 0.019 

LDL/HDL 4.38 0.89 3.63 1.26 p < 0.042 
 

p<0.05- significant  p<0.001- very significant    p<0.0001- highly 

significant 

            The above table shows the comparison between the mean values 

of various lipids in hypertensive patients with cerebro - vascular accident( 

CVA)  and patient without cerbro vascular accident. Total cholesterol is 

high in CVA group which is statistically significant. Also the 

triglycerides and VLDL levels are significantly higher in the CVA arm 

compared to the patients without CVA. Total cholesterol to HDL ratio 

and LDL to HDL ratio is also higher in patients with CVA which is 

statistically significant. 
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COMPARISON OF LIPID LEVELS BETWEEN MEN AND 

WOMEN HYPERTENSIVE PATIENTS 

                       (Mean and Standard Deviation) 

 Male 

N=68 

Female 

N=32 P-value 

Mean SD Mean SD 

TC 221.51 39.79 212.06 40.22 P < 0.272 

TGL 190.72 61.18 210.97 72.64 P < 0.150 

HDL 38.53 5.48 39.00 5.55 P > 0.691 

LDL 143.54 38.10 129.59 38.71 P <0.092 

VLDL 38.50 12.53 43.72 13.92 P > 0.064 

TC/HDL 5.91 1.50 5.62 1.54 P < 0.366 

LDL/HDL 3.86 1.25 3.45 1.18 P < 0.118 
 

p<0.05- significant   p<0.001- very significant   p<0.0001- highly 

significant 

            The table compares the lipid levels between men and women 

hypertensive patients. 

          The table shows  that there is no significant variation in lipid levels 

between male and female hypertensive patients. 
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COMPARISON OF LIPID LEVELS BETWEEN SMOKERS AND  

NON SMOKERS WITH HYPERTENSION 

(Mean and Standard Deviation) 

 Smokers 
N=34 

Non Smokers 
N=66 P-value 

Mean SD Mean SD 

TC 239.06 30.84 207.89 40.18 P < 0.0001 

TGL 211.53 70.42 189.82 61.89 P < 0.116 

HDL 37.24 4.53 39.42 5.80 P > 0.058 

LDL 157.24 28.53 129.73 40.02 P <0.001 

VLDL 42.68 14.26 38.88 12.46 P > 0.173 

TC/HDL 6.48 1.15 5.48 1.57 P < 0.001 

LDL/HDL 4.28 0.94 3.45 1.28 P < 0.001 

 

P<0.05 – significant   p<0.001- very significant  p<0.0001- highly 

significant 

        The above table compares the lipid levels in hypertensvie patients 

who smokes and non smoking hypertensive patients. 

          The total cholesterol values is more with tobacco user which is 

statistically highly significant. LDL values and  total cholesterol to HDL 

ratio and LDL to HDL ratio is high in smokers which is statistically  very 

significant when compared to non smokers. 
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DISCUSSION 

In our study 100 patient with primary or essential hypertension 

were selected along with 50 controls without hypertension. The study was 

conducted at Govt. Stanley Hospital at Chennai. most  of the study 

population were urban population with some coming from nearby 

villages. 

Patients were chosen according to JNC-VII criteria of systolic BP ≥ 

140 mm Hg and diastolic blood pressure of ≥90 mmHg . lipid analysis 

was done for both patients and controls. The results are analysed with 

respect to various parameters. 

Age and sex distribution 

In this study a total of 100 patients participated. 68 were male and 

32 were females. All the patients were above 40 years of age. Higher 

number of hypertensive patients were seen in the age group 41 to 50.     

Gupta et al(48) have found that there is an increase in prevalence of 

hypertension over the years from Jaipur. Mohan et al(50)  from Chennai in 

2000 have found a prevalence of 8% in urban Chennai population. The 

PROCAM study shows that the prevalence of hypertension increases with 

age(49). 
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Prevalence of hyperlipidemia 

In this study, out of 100 patients 68 patients were male and 32 were 

female. 79 patients had hyperlipidemia Hyperlipidemia was present in 55 

out of 68 males with a prevalence of 80.1%. In females 24 out of 32 had 

hyperlipidemia with a prevalence of 75%. The over all prevalence was 

79%.  Enas et al(71) found that the prevalence of hyperlipidemia among 

hypertensive patients was 40% and the most common lipid abnormality 

was hypercholesterolemia which was seen in 55% of patients. 

Comparison of serum lipid profile between hypertension and controls 

The study shows that the values of LDL, total Cholesterol, VLDL, 

triglycerides, total cholesterol to HDL ratio and LDL to HDL ratio are  

higher in hypertensive population compared to healthy controls . the HDL 

cholesterol is low in hypertensive patients compared to controls. The 

differences were statistically significant. This high value is seen in both 

male and female patients. 

Castelli et al from the The Framingham study(53) shows that 

patients with high blood pressure have high values of cholesterol. More 

than half of men and women in the study had abnormal lipid profile. 

Utpal kumar et al found that total cholesterol, triglycerides and VLDL are 

increased in hypertension patients compard to healthy controls(47).  
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Kaare et al from the  TROMSO study(54) showed  the values of 

cholesterol increase with increase in blood pressure.  

Lipid levels in obese  hypertensive patients 

In our study the  mean values of total cholesterol . LDL, 

triglycerides, total cholesterol to HDL ratio , LDL to HDL ratio are high 

on obese patients with hypertension compared to non obese patients with 

hypertension which is statistically  highly significant. The  HDL values in 

obese hypertensive patients are also low than non obese patients which is 

statistically significant. 

Raj et al showed that with increasing obesity the triglyceride value 

increases and the HDL value decreases(69). 

Kaare et al form the TROMSO study(54)  have found that obese 

patients have high cholesterol and triglyceride level compared to non 

obese patients. 

Serum lipid levels in hypertensive patients with cerebrovascular 

accident 

The study shows that in hypertensive patients with cerebro vascular 

accidents the total cholesterol and triglycerides level were significantly 

high when compared to hypertensive patients without CVA. The VLDL, 
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total cholesterol to HDL ratio , LDL TO HDL ratio are high in CVA 

patients which is statistically significant. The HDL  and LDL values are 

not statistically significant.    

          This study was compared with  study done by Sreedhar et al who 

found that total cholesterol, triglycerides and LDL  has a positive 

correlation with stroke(41). 

Serum lipids and hypertension in ischemic heart disease 

The study compares the lipid values in hypertensive patients with 

ischemic heart disease to hypertensive patients without heart disease. In 

hypertensive patients with ischemic heart disease the values of total 

cholesterol and LDL values are high which is statistically very 

significant. The triglycerides values are also high which is statistically 

significant. The ratio of LDL to HDL cholesterol and total cholesterol to 

HDL is also high which is statistically significant. The HDL  value is not 

statistically significant. But Gordon et all  proposed from their study that 

HDL acts as a protective factor against coronary disease(38). 

Rost et al in the SHEP study(55) found that cholesterol , LDL were 

significantly high in male and female ischemic heart disease patients. 

          The Helsinki heart study(56)  has shown that the LDL to HDL ratio 

is prognostically more important than LDL cholesterol. 
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Lipid levels in hypertensive patients who are smokers 

The lipid levels in smokers with hypertension is compared to non 

smokers with hypertension.. In smokers the values of total cholesterol and 

LDL are high which is statistically very significant. The LDL to HDL 

ratio and total cholesterol to HDL ratio is also high in smokers with 

hypertension which is statistically very significant. The HDL, 

triglycerides and VLDL are not statistically significant. 

          Jeeyar et al(70) in 2011 have found that the value of total 

cholesterol, LDL , triglycerides, LDL/HDL ratio are significantly high in 

smokers with hypertension compared to hypertension patients alone.  

Lipid levels in relation to age and sex 

The present study shows that the serum total cholesterol is high in 

the age group of 41-50 years in male and 61- 70 years in female. The 

HDL values were lowest in 41- 50 year age group in males and 61-70 

year age group in females. The LDL values were high in the age group of 

41-50 in males but in females it was highest in 61-70 year age group. The 

triglycerides level was highest in above 70 age group in male but in 

females it was in the 61-70 age group. 

 



SUMMARY 
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SUMMARY  

1. In this study 100 patients with hypertension were taken along with 

50 control without hypertension. their lipid levels were studied and 

compared in respect to various parameters such as sex, age, 

prevalence , obesity etc. 

2. The patients were were selected based on history, clinical 

examination, anthropometric measurements and laboratory 

investigations. 

3. Patients with  secondary hyperlipidemias, patients on lipid 

lowering therapy , patients with familial hyperlipidemias and   and 

patients with secondary hypertension were excluded from the 

study. 

4. After an over night fasting for 12 hours, blood samples were 

obtained and studied for total cholesterol, Low Density 

Lipoproteins, High Density Lipoproteins, Very Low Density 

Lipoproteins, triglycerides, total cholesterol to HDL ratio, LDL to 

HDL ratio. 

5. Among the 100 patients 79 had hyperlipidemia. The prevalence in 

males was 80.1% and females it was75%. The overall prevalence 

was 75%. 
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6. The levels of total cholesterol, Low density lipoproteins, Very low 

density lipoproteins, triglycerides, LDL/HDL ratio, total 

cholesterol/ HDL ratio was high in hypertensive patients in 

comparison to healthy controls which was statistically very 

significant.  

7.  The HDL cholesterol was significantly low in hypertensive 

patients compared to healthy controls. 

8. Among males     the values of total cholesterol, LDL were highest 

in the 41-50 age group. HDL was also lowest in the age group of 

41-50.  

9. Among females the total cholesterol , LDL was highest in the 61-

70 age group. The HDL was also lowest in the above age group. 

10.  Patients  with CVA and hypertension had  higher levels of total 

cholesterol, triglycerides , VLDL, LDL/HDL ratio, TC/HDL ratio 

compared to hypertensive patients without CVA which was 

statistically significant. 

11.  Patients with obesity and hypertension had high levels of total 

cholesterol, triglycerides , LDL, VLDL, LDL/HDL  ratio, TC/ 

HDL ratio compared to non obese hypertensive patients which was 

statistically significant. The HDL level in obese patients was also 
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significantly lower in obese patients which was statistically 

significant. 

12. In hypertensive patients with ischemic heart isease the values of 

total cholesterol, triglycerides, and LDL was high compared to 

hypertensive patients without ischemic heart disease which was 

statistically significant. The HDL values were not significant. 

13. In smokers with hypertension the values of total cholesterol , LDL, 

LDL/HDL ratio, TC/HDL ratio was significantly high compared to 

non smokers. HDL and triglycerides was not significant. 

 

 

 

 

 

 

 



CONCLUSION 
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CONCLUSION 

From the above study it is found that hypertensive patients have a 

significant  increase in lipid levels compared to healthy controls.  The 

values of total cholesterol, triglycerides, low density lipoprotein, Very 

low density lipoprotein, Total Cholesterol/HDL ratio, Low Density 

Lipoprotein/ High Density Lipoprotein  ratio was significantly high in the 

hypertensive patients. The High Density Lipoprotein was significantly 

low in the hypertensives. The rise was more in the middle age group 

among males. In the females the elderly group was more affected. Even 

in hypertensive patients the patients with Cerebro Vascular Accidents, 

Ischemic Heart Disease, and obesity have significant alteration in lipid 

profile compared to hypertensive patients with out the complications.   
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ANNEXURE 
 



ABSTRACT 

Background 

Hypertension and dyslipidemia are independent risk factors for 

atherosclerosis. Hypertension is often associated with hyperlipidemia as 

shown in various studies. Understanding the relationship between 

hypertension and hyperlipidemia will help in in better assessment of risk 

factors for atherosclerotic arterial disease. 

Methods 

In this study  100 hypertensive patients were selected and their 

fasting lipid profile was taken. The parameters done were total cholesterol, 

triglycerides, LDL, VLDL, HDL, TC/HDL ratio, LDL/HDL ratio. The 

values were compared based on parameters like age, gender, obesity, 

smoking, CVA, IHD etc among hypertensive patients. These values were  

also compared with values obtained from healthy controls with out 

hypertension. 

Results 

In the hypertension patients total cholesterol, LDL, VLDL, 

triglycerides, TC/HDL, ratio, LDL/ HDL ratio was elevated when 

compared to controls which was statistically significant. The HDL levels 



were significantly low in hypertension patients compared to controls. 

Among hypertensive patients with obesity, total cholesterol, LDL, 

triglycerides were significantly elevated. In IHD patients total cholesterol, 

LDL, triglycerides were significantly high. total cholesterol , triglycerides 

were significantly elevated in the CVA and hypertension. In smokers, the 

toal cholesterol, LDL, VLDL, TC/HDL ratio, LDL/HDL ratio are 

significantly elevated compared to non smoking hypertensive patients. 

Interpretation and conclusion 

The study shows that the hypertension patients have significantly 

elevated levels of total cholesterol, LDL, VLDL, triglycerides, compared 

to non smokers. The HDL levels were significantly low in hypertension 

patients compared to healthy controls. Hypertension patients with 

associated condition such as obesity, CVA, IHD, Smoking have abnormal 

lipid levels compared to hypertensive patients without these conditions. 

Key words 

Hypertension, hyperlipidemia, total cholesterol, HDL, VLDL, LDL, 

triglycerides, LDL, HDL ratio, TC/HDL ratio, cerebrovascular accident, 

ischemic heart disease, obesity. 



PROFORMA 

A  STUDY OF LIPID PROFILE IN HYPERTENSIVE   PATIENTS   

                  GOVT.STANLEY MEDICAL COLLEGE 

    

S.No.                         

Name:                                                    Age:                      Sex: 

 

Address:                                                         occupation: 

 

Socio Economic Status:                                    Income Per Month 

                    

Presenting complaints: 

 

History of presenting complaints: 

 

1. Chest pain                                              present/absent 

2. Palpitation                                              present/absent 

3. Dyspnea                                                 present/absent 

4. Orthopnea                                              present/ absent 

5. Paroxysmal nocturnal dyspnea                 present/ absent 

6. Leg swelling                                           present/ absent 

7. Cough with expectoration                        present/ absent 

8. Hemoptysis                                             present/ absent 

9. Oliguria                                                   present/ absent 

10. Syncopal attacks                                     present/ absent 



11. Weakness of limbs                                 present/ absent 

12.  Seizures                                                 present/ absent 

 

Past History 

1. Hypertension                                           present/ absent 

2. Diabetes                                                  present/ absent 

3. Ischemic heart disease                              present/ absent 

4. Cerebro vascular accidents                       present/ absent 

5. Renal diseases                                         present/ absent 

6. Liver disorders                                         present/ absent 

7. Pulmonary problems                                 present/ absent 

8. Chronic drug intake                                  present/ absent 

9. Any other significant past history           

10. Thyroid disorders                                      present/ absent 

 

Family History 

1. Hypertension                                              present/absent  

2. Diabetes mellitus                                        present/absent 

3. Ischemic heart diseases                               present/absent 

4. Renal problems                                           present/absent 

5. Liver problems                                            present/absent 

6. Cerebro vascular accidents                          present/absent 

7. Premature deaths:                               cause 

8. Thyroid disorders 

 



Personal History 

Smoking  

Alcoholism 

Drug addictions 

Any other addictons 

Diet:          Vegetarian                      Non Vegetarian 

Examination: 

General examination: 

Height :                                     weight:                                     BMI 

Built:                                         nourishment 

Pallor                                          icterus 

Cyanosis                                     clubbing 

Pedal edema                               lymph node enlargement 

Fundus examination: 

Arcus senilis 

Xanthomas              

Skin examination 

Thyroid examination 

Vitals: 

Pulse: 

Rate:                                  rhythm: 

Volume:                            character 

Radio-radial delay                     radio- femoral delay 

Carotid bruit 

Blood pressure:  

Right upper limb                                              left upper limb: 



Systemic examination: 

Cardio vascular system: 

Heart sounds:                                  murmurs: 

Apex beat: 

Respiratory system: 

Abdomen: 

Central nervous system : 

INVESTIGATIONS: 

COMPLETE BLOOD COUNT: 

HB:             

TC;                                                  DC: 

ESR; 

Renal function tests: 

Urea: 

Creatinine: 

 

Electrolytes: 

Sodium:               potassium:                 chloride:                   bicarbonate: 

 

Urine routine: 

Albumin:                    sugar:                                

deposits:                 pus cells: 

Blood sugar: 

Random:                     fasting :                                post prandial: 

Chest x-ray: 

ECG: 



ECHO: 

FASTING LIPID PROFLE: 

 

LIPID GUIDE VALUE 
(mg/dl) 

VALUES 

Total cholesterol 150-200  

triglycerides 40-150  

HDL 40-60  

LDL 60-130  

VLDL Upto40  

TC/HDL ratio < 5  

LDL/ HDL ratio < 3.5  

 



 
 
 
 
 

MASTER CHART 
 
 
 



Name Age Sex HTN DM CAD CVA Obesity Smoking Alcohol TC TGL HDL LDL VLDL TC/HDL LDL/HDL
RAJESH 46 male y n no no no no yes 226 156 35 160 31 6.46 4.6
saravanan 41 male yes n no no y yes yes 256 189 34 184 38 7.5 5.4
muthu 56 male yes n no no no no yes 146 144 44 73 29 3.32 1.66
veeran 58 male y n no no no yes no 242 218 36 162 44 6.8 4.5
marisamy 61 male y n y no no yes no 230 155 40 159 31 5.75 3.97
dilly 52 male y n no no no no no 145 121 44 77 24 3.3 1.5
mariappan 48 male y n no no no yes no 217 100 42 155 20 5.2 3.7
subbu 56 male y n no no no yes no 244 145 36 179 29 6.8 4.98
raja 51 male y n y no y yes yes 286 157 38 218 32 6.7 5.8
pandi 62 male y n no no n yes no 241 165 36 168 33 6.7 4.7
selavmani 47 male y n no no n no no 156 114 45 88 23 3.47 2
david 63 male y n no y y yes no 224 165 28 163 33 8 5.9
panner 46 male y n no no n yes no 206 175 41 130 35 5 3.18
rajamani 55 male y n no no n no no 176 145 44 102 29 4 2.3
senthil 42 male y n y no y yes no 228 187 35 155 38 6.51 4.42
durai 68 male y n no no y no no 276 161 39 205 32 7.1 5.25
guna 48 male y n no no n no yes 244 175 42 167 35 5.8 4
sundar 58 male y n y no n yes no 204 320 40 100 64 5.1 2.5
magendran 46 male y n y no n no no 220 137 38 163 26 5.9 4.3
sankar 45 male y n no no n no no 206 186 34 114 38 6.1 3.4
moorty 56 male y n y no y yes no 274 224 32 197 45 8.6 6.16
madavan 57 male y n no y y yes yes 312 286 44 210 58 7.1 4.78
murali 53 male y n no no n no no 243 224 38 150 55 6.4 3.95
ameen 52 male y n no no n no no 231 131 39 166 26 5.9 4.3
nambi 72 male y n y no n yes no 224 242 38 138 48 5.9 3.63
david 51 male y n no no n no no 145 164 48 64 33 3.02 1.33
natraj 44 male y n no no n no no 216 188 38 140 38 5.7 3.7
kalifa 49 male y n no no y yes no 246 116 34 189 23 7.23 5.5
rao 53 male y n no no n no no 212 176 32 145 35 6.6 4.53
kumar 42 male y n no no n no no 164 144 44 91 29 3.8 2.1
ramalinga 45 male y n no no y yes no 223 234 32 144 47 7 4.5
murugan 66 male y n y no n no no 212 198 35 137 40 6.05 4
mannar 45 male y n no no y no no 242 264 31 158 53 7.8 5.1
rasammal 42 female y n y no n no no 160 132 42 91 27 3.2 2.2
gowrisankar 48 male y n no no y no no 226 176 36 155 35 6.3 4.3
mani 52 female y n no no y no no 264 282 38 169 57 7 4.4



rajathi 43 female y n no no n no no 166 126 52 64 50 2.8 1.23
muniyan 52 male y n no no n no no 231 131 39 166 26.2 6 4.3
rajan 47 male y n y no y no no 284 266 42 189 53 6.8 4.5
nagammal 70 female y n no no n no no 162 144 44 89 29 3.7 2.02
saravanan 47 male y n y no n no no 234 260 32 150 52 7.3 4.7
parvati 54 female y n no y y no no 202 274 36 115 55 5.6 3.19
noorulbee 62 female y n no no n no no 146 158 46 68 32 3.18 1.48
aslam 55 male y n no no n yes no 226 198 40 136 50 5-Jan 3.4
vetrivel 48 male y n y no y yes no 248 276 32 160 56 7.8 5
rajamani 62 male y n y no y yes no 266 344 42 155 69 6.33 3.7
nallasivam 68 male y n no no n no no 210 264 38 119 53 5.4 3.13
jahangir 67 male y n no no y no no 244 212 32 169 43 7.7 5.3
roslin 52 female y n no no n no no 154 126 48 61 45 3.2 1.3
noorul basa 46 male y n no y n yes no 244 216 44 157 43 5.55 3.57
neelan 47 male y n y no y yes no 265 218 39 135 44 6.8 3.47
raju 52 male y n no no n no no 164 142 46 90 28 3.57 1.96
murugan 44 male y n no no n yes no 218 376 24 119 75 9.1 4.5
thangam 45 female y n no no n no no 132 116 44 65 23 3 1.5
velraj 48 male y n no no n no no 234 264 36 145 53 6.5 4.02
poongodi 46 female y n no no n no no 228 194 39 150 39 5.84 3.8
saral 64 female y n y no n no no 244 278 40 149 55 6.1 3.725
ramalingam 54 male y n y y n no no 266 186 34 195 37 7.8 5.73
zeenat 56 female y n no y n no no 218 304 30 127 61 7.3 4.23
anbumani 42 female y n no no n no no 204 190 35 131 38 5.8 3.74
alangaram 66 female y n no y y no no 274 246 38 186 50 7.21 4.9
kannan 46 male y n y no y no no 243 234 35 161 47 6.94 4.6
pushpa 52 female y n no no n no no 202 188 36 128 38 5.6 3.6
megala 49 female y n no no y no no 234 276 38 141 55 7.3 3.8
narasamma 68 female y n no y n no no 212 366 26 113 73 8.15 4.34
devarajan 52 male y n no no n no no 144 112 54 67 23 2.66 1.24
manikandan 48 male y n no no n no no 168 145 42 97 29 4 2.3
suseela 49 female y n y y y yes no 286 312 40 177 63 7.15 4.425
vennila 51 female y n no no n no no 164 128 42 96 26 3.9 2.3
viswanathan 62 male y n no no n yes no 146 122 40 83 23 3.6 2.1
raman 49 male y n y no y yes yes 286 345 38 179 69 7.5 4.7
sankar 52 male y n no no y yes no 221 243 40 133 48 5.5 3.32
kumaran 43 male y n no no n no no 144 156 47 65 32 3.1 1.38



malar 47 female y n no no y no no 224 298 36 128 60 6.22 3.55
jebamary 41 female y n no no n no no 212 198 33 139 40 6.4 4.2
cinnan 44 male y n y no n yes yes 221 189 37 146 38 6 3.95
moorty 56 male y n no no y no no 200 175 36 129 35 5.5 3.6
sundaram 51 male y n y no n yes no 256 244 32 175 49 8 5.5
ilavarasi 44 female y n no no n no no 204 178 39 129 36 5.23 3.3
danraj 52 male y n no no n yes yes 216 226 34 137 45 6.35 4.02
nagarajan 48 male y n y no n yes no 232 198 36 156 40 6.4 4.33
karpagam 43 female y n y no n no no 243 265 38 152 53 6.4 4
suamthi 49 female y n no no y no no 228 343 38 121 69 6 3.2
vanaja 58 female y n no no n no no 202 212 35 124 43 5.8 3.5
sabana 62 female y n no no y no no 207 245 32 126 49 6.46 3.94
kandasamy 51 male y n no no n yes no 246 154 44 171 31 5.6 3.9
asmabee 61 female y n no y n no no 230 158 32 166 32 7.2 5.2
anthony 47 male y n y no n no no 204 108 35 147 22 5.9 4.2
inbarani 55 female y n no no n no no 260 170 37 191 32 7.1 5.2
gunaseeli 52 female y n no y n no no 244 260 44 148 52 5.55 3.36
muhaideen 52 male y n no y n yes yes 218 102 40 148 20 5.5 3.7
susaiammal 48 female y n no no n no no 160 150 48 82 30 3.33 1.7
chellaiya 47 male y n no no n yes yes 264 175 40 189 35 6.6 4.8
satya 48 female y n no no n no no 272 106 38 213 21 7.2 5.6
jayaraj 55 male y n y no y no no 254 126 38 191 25 6.7 5.02
ruthmary 47 female y n y y n no no 208 174 40 143 35 5.4 3.6
mohana 66 female y n no no n no no 240 154 44 165 31 5.5 3.8
raviraj 61 male y n y no n yes no 212 176 38 139 35 5.6 3.66
babu 54 male y n no no n no no 145 160 54 68 32 2.7 1.3
singaram 64 male y n no no n no no 166 144 48 89 29 3.46 1.9



CONSENT FORM 

I agree to participate in the study titled “ A STUDY ON LIPID PROFILE 

IN HYPERTENSION” 

I confirm that I have been told about this study in my mother tongue and 

had the opportunity to ask questions. 

I understand that my participation is voluntary and I may refuse to 

participate at any time without giving any reason  without affecting my 

benefits. 

I agree not to restrict the use of any data or results that arise from the 

study. 

I agree to take blood samples for fasting lipid profile which is part of 

management tool for my disease. 

 

                                              Name of participant: 

                                              Signature/ thumb impression 

                                              Investigator’s signature: 



ABBREVIATIONS 

CVA   - Cerebro vascular accident 

DM   - Diabetes mellitus 

HDL   - High Density Liporotein 

LDL   - Low density lipoprotein. 

VLDL  - Very low density lipoprotein. 

LDL/HDL ratio -         Ratio of Low density to high density lipoprotein 

IHD   - Ischemic heart disease 

HTN   - Hypertension 

TC/ HDL ratio - Ratio of total cholesterol to high density  

    lipoprotein  

TGL                      - Triglycerides 

TC                                -total cholesterol. 

 






