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TRACT

BACKGROUNDHypertension is a well-established, common and powerful predisposing

factorfor the development of coronary heart disease, stroke, heart failure and renal

failure. Furthermore hypertension seldom occurs in isolation, but tends to occur in

sssccsnon with other artherogenic risk factors that not only promote its occurrence but

alsogreatly influence its impact on cardiovascular disease. Unfortunately there is a rapid

developmentof the 'second wave epidemic' of cardiovascular disease that is now flowing

throughdeveloping countries most of which are already in economic difficulties. Scanty

data exists locally on the prevalence of cardiovascular risk factors and target organ

damageamongst the hypertensive population.

OBJECTIVESThe aim of the study was to determine the prevalence of CVRF; cigarette

smoking,obesity, dyslipidaemia, diabetes mellitus, ECG-LVH, and TOO; clinical cardiac

disease, cerebrovascular accident, nephropathy and hypertensive retinopathy in

hypertensivepatients seen in medical outpatient clinics at KNH.

METHODS A random sample of hypertensive patients seen at the MOPCs of KNH was

selectedand data obtained on age, sex, duration and treatment of nypertension, history

of cigarettesmoking, and family history of hypertension, diabetes and vascular disease in

first-degree relatives. BMI, WHR and resting BP were recorded. Fundoscopy and a 12-

lead Electrocardiogram were performed on the patients. A fasting venous blood sample

was drawn to determine, fasting lipid profile (TC, HOL-C, LDL-C and triglycerides), FBG

and serum creatinine. A spot specimen of urine was screened for proteinuria using a

dipstick.
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RESULTS 93 hypertensive patients (43 males and 50 females) were studied, with a

meanage of 53.7 years [51.3 - 56.1,95% C.I] and a mean duration of hypertension of 8.6

years [6.7 -10.4, 95%C.I]. All patients were on antihypertensive medication with most

(78.6%)using 2 or more drugs. Twenty-seven patients (29.3%) had history of cigarette

smoking: 6.5% current smokers (all males) and 22.6% ex-smokers. Family history of

hypertension was 43.0%, diabetes 20.4% and vascular disease in first-degree relatives

5.4%. The mean BMI was 27.5 kg/m2 [26.6 - 28.5, 95% C.I], with 66 patients (71.0%)

being either overweight or obese and 27 patients (29.0%) having central obesity. The

meanSBP was 151 mmHg [147 -155,95% C.I], mean DBP was 95 mmHg [92 - 97,95%

C.I], with 20 patients (21.5%) having their BP controlled « 140 /<90mmHg).

Dyslipidaemia was found in 65 patients (69.9%). The mean fasting blood glucose (FBG)

was 5.9 rnrnol/l, with 9 patients (9.7%) having diabetes. Of the 9 diabetic patients, 6 were

newly diagnosed. ECG-LVH was observed in 30 patients (32.2%). Thirty patients (32.3%)

had clinical cardiac disease with 18 (19.4%) having CCF and 14 (15."1%) having CHD

(anginaor previous MI). Eleven patients (11.8%) had cerebrovascular accident while 20

(21.5%) had nephropathy. The mean creatinine clearance was 86.1 ml/min with 39

(41.9%) having creatinine clearance of 60 - 89.9 rnl/min. Four patients (4.4%) had

proteinuria of > 30 mg/dl. Hypertensive retinopathy was detected in 60 patients (64.5%).

Nearlyall patients (96.8%) had at least one other CVRF and 76.3% had at least one target

organ damage.

CONCLUSIONS There is a high prevalence of vascular risk factors and target organ

damage, frequently multiple, in patients with hypertension seen at KNH.

xiv



1 LITERATURE REVIEW

1.1. INTRODUCTION

Thepositive relationship between hypertension and cardiovascular risk has long been

recognised. In the Framingham Heart Study, artherosclerotic sequelae imposed by

hypertension occurs at a 2-fold to 3-fold increased rate compared with normotensive

personsof the same age [1].

Bloodpressure appears to be critical to the artherosclerotic process as it seldom occurs

in low-pressure segments of the circulation, such as the pulmonary arteries or veins,

unless disease induces a raised blood pressure in these segments of the circulation.

Also, animal experiments have shown that lipid-induced atherogenesis can be

acceleratedor retarded by manipulating the blood pressure [1]. Elevated blood pressure

has been found to be related to the development of cardiovascular disease in a

continuous, graded fashion, with no indication of a critical value. The risk of

cardiovascular sequelae increases with each increment in blood pressure, even within the

high-normal range. However, the risk of development of all clinical manifestations of

coronary disease has been shown to be related to the severity of antecedent

hypertension in the Framingham Study [2] and elsewhere.

The risk of cardiovascular disease in patients with hypertension is determined not only by

the level of blood pressure, but also by the presence or absence of Target Organ

Damage and other risk factors such as cigarette smoking, dyslipidaemia and diabetes

mellitus.



Basedon the assessment of Target Organ Damage (such as retinopathy, nephropathy,

cerebrovascular accident and clinical cardiac disease), risk factors and the blood

pressure,the patient's risk group can be determined [3] for the appropriate therapeutic

decisionsto be made and implemented. A similar approach of empiric classification and

stratificationof patients with hypertension into risk groups for therapeutic decisions has

recentlybeen recommended by The WHO Expert Committee on Hypertension Control

[4].

Clusteringof risk factors with hypertension was investigated in the Framingham Study,

and hypertension was found to occur in isolation only ~ 20% of the time. Clusters of two

or three of these risk factors with hypertension were found to occur ~ 50% of the time, a

ratetwicethat expected by chance [5].

1.2 EPIDEMIOLOGY

Hypertension is a worldwide epidemic that can affect all ages but primarily affects adults

and is also common to all human populations accounting for 6% of deaths ill adults world

wide [6]. In 1999 it was estimated that there were 3.45 billion adults (20 years and older)

and on the basis of 20% prevalence, approximately 690 million adults had hypertension

[7]. Hypertension is recognised worldwide as major risk factor of cardiovascular diseases,

which accounted for 30% of the world's deaths (15 million people) in 1999 (7].

2



Ina survey of the status of hypertension by members of the World Hypertension League,

usinga blood pressure cut off of 140j90mmHg, 14 countries reported a prevalence range

of 11 - 43% with a median of 24% [8]. The prevalence of Hypertension in an urban and

ruralarea in Tanzania was 30% in men and 28.6% in women in the urban area; and 32.2%

in men and 31.5% in women in the rural area [9]. Various cross-sectional community

basedsurveys done in Kenya showed a prevalence of 4.1% in rural Meru [10], 5.4% in

ruraland urban Nakuru [11] and 6.4% in rural and urban Kitui [12].

A study done at KNH on cardiovascular disease in elderly patients admitted in the

medical wards showed a clinical evidence of cardiovascular disease in 39.5% of the

patients evaluated [13]. In 1985, Lule et al [14] showed that most of the Kenyan

hypertensivesadmitted in KNH had severe disease with the majority having established

complications such as cardiac failure (33%), ECG-LVH (35%), eye changes (59%) and

stroke (8%).

1.3 RISKFACTORS

1.3.1 OBESITY

Even though both obesity and hypertension independently increase cardiovascular risk,

the relationship between hypertension and obesity is well documented and known. When

compared to normal people, hypertensive patients have an increased prevalence of

obesity [15]. In the Framingham study it was shown that the prevalence of hypertension in

men and women as a function of age increases substantially with increases in relative

3



weight,so that the prevalence of hypertension is almost 50% in the most obese group

[16].Inthe same study (Framingham study), obesity or recent weight gain accounted for

70% of new onset hypertension.

Observations,made more than 50 years ago by Vague, that the cardiovascular and

metabolicconsequences of obesity were most marked in individuals with the abdominal

or upper-body forms of obesity were confirmed in the mid-1980s by large-scale

epidemiologicalstudies from Scandinavia [17].

Anincreasein waist-to-hip ratio or waist circumference, surrogate markers for the upper-

bodyfatpattern, is an independent risk factor for the development of high blood pressure

andis independently associated with other cardiovascular risk factors [18]. It has further

beenshown that lifestyle modification, particularly weight loss, plays a central role in

bloodpressure lowering and cardiovascular risk reduction [19].

Increasedbody mass index (8MI) appears to be associated with endothelial dysfunction,

which is a major factor in atheroma plaque formation and development of thrombosis

[20]. Inaddition to the risk of hypertension, obesity further enhances total iardicvascular

risk by increasing LDL-cholesterol levels, reducing HDL-cholesterol levels, diminishing

glucosetolerance, and predisposing to the development of LVH (independent of systemic

blood pressure) [21, 22]. A local study done at Kenyatta National Hospital in patients with

mild to moderate hypertension reported the prevalence of obesity to be 28.3% [23].

4



1.3.2 ECG - LVH

Left ventricular hypertrophy refers to an increase in the left ventricular mass. This

hypertrophy can be due to a response to chronic pressure overload caused by

systemichypertension among other factors.

Left ventricular hypertrophy, frequently found in hypertensive patients, is well established

as an independent risk factor for cardiovascular morbidity and mortality from the early

evidenceof the Framingham heart study [24]. In that study a finding of ECG-LVH was a

grave prognostic sign. All together 44% of cardiovascular deaths in this study (the

Framinghamheart study) were preceded by a definite or possible finding of LVH on ECG.

Fromthesestudies a definite Electrocardiographic LVH was associated with an eight-fold

increasein cardiovascular mortality and a six-fold increase in coronary mortality [24, 25].

A finding of Echo-LVH and/or ECG-LVH has further been shown in other studies to

increasethe incidence of coronary heart disease, stroke, heart failure and peripheral

vasculardisease [26, 27].

The mechanisms by which cardiac hypertrophy may promote cardiovascular morbidity

and mortality are incompletely understood [28J. Left ventricular hypertrophy increases

myocardialoxygen consumption while reducing coronary blood flow reserve. This supply

- demand mismatch may predispose the patient to angina, arrhythmias, myocardial

infarctionand sudden death [28, 29J. Also the coronary blood flow may be impaired by

artherosclerosis in persons with LVH, because factors associated with myocardial

hypertrophyare artherogenic [30].

5



Though echocardiography is the procedure of choice for diagnosing LVH, the

electrocardiogram (ECG) may be used when echocardiography is not available or too

expensive[31].

TheECG is a useful but imperfect tool for detecting LVH. The utility of ECG relates to it

beingrelatively inexpensive and widely available. The limitation of the ECG relates to its

moderatesensitivity and specificity [32, 33].

TheElectrocardiographic diagnosis of LVH is quite reliable when very prominent voltage

isseenin conjunction with left atrial and ST-T abnormalities, leftward axis or widening of

theQRScomplex on the ECG [34, 35].

Thereare 30 or more indices of LVH by the ECG. The major criteria used are the

Sokolow-Lyons Indices, the Romhilt-Estes point score system and the Cornell voltage

criteria[36]. The sensitivity and specificity of these major criteria vary widely depending

upon the populations studied, the "gold standard" employed and the severity of LVH.

Overall,conservative estimates of the sensitivity of the various criteria fo- moderate to

severeLVH is in the range of 30% to 60% with specificities in the range of 80% to 90%

[36,37].

Theprevalence of ECG-LVH in studies done locally in KNH have been 34.5% [14], 31.7%

[23], 27.5% [38] and 42.6% [39]. The studies done by Lule GN et al [14] and Yonga GO

et al [23] used the Sokolow-Lyons criteria to assess ECG-LVH while Lore W at al [38] and

BukachiFO [39J used the Romhilt-Estes point score system to assess ECG-LVH.
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1.3.3 DIABETES MELLITUS

~ is well known that abnormalities of glucose, insulin, and lipoprotein metabolism are

commonin patients with hypertension. These metabolic abnormalities may playa part in

boththe pathogenesis and the complications of hypertension in many patients [40]. It is

hypothesizedthat the metabolic abnormalities are linked to the hypertension by a

pathophysiologic process that involves the sympathoadrenal system and exerts both pro-

hypertensiveand artherogenic effects. The higher plasma concentrations of glucose

(impairedglucose tolerance) and insulin (hyperinsulinaemia) in patients with hypertension

resultfrom the resistance of peripheral tissue to the action of insulin to stimulate glucose

uptake(insulin resistance), these being found in both obese and non-obese patients with

hypertension[41].

Thecoexistence of diabetes mellitus and hypertension in the same patient is devastating

to the cardiovascular system [42]. Unfortunately, many type 2 diabetics are hypertensive

at the time of the diagnosis of diabetes, which suggests that there may e a common

underlying mechanism for hypertension, obesity and insulin resistance. T e association

betweenhypertension and diabetes has also been reported locally in a study done by

VaghellaVP (though the study looked at type 2 diabetic patients), in which 64.8% of the

diabeticpatients were also hypertensive [43].

The risk of stroke or any cardiovascular event is almost doubled when the hypertensive

patienthas diabetes [44]. Data from the Hypertension Detection and Follow-up Prog:am

showed that 5-year mortality rates were 1.5 to 1.8 times higher for hypertensive patients
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withevidence of diabetes than for those without [45]. In the Hypertension Optimal

Treatment(HOT) study hypertensive diabetic patients had a 2.5-fold increase in the rate

ofstrokecompared with non-diabetic patients [46].

TheUKPDS revealed that among patients with hypertension and type 2 diabetes,

intensivelowering of blood pressure achieves clinically important reduction in the risks of

deathsand complications related to diabetes [47]. A similar benefit was observed in the

HOT study among hypertensive patients with diabetes, hence the importance of the

managementof hypertension in diabetics [46].

Notmuch local data is available on the prevalence of diabetes mellitus in hypertensive

patientsexcept for one study done by G.O. Yonga, et al in which they observed a

prevalenceof 15% [23].

1.3.4 DYSLIPIDAEMIA

Asstated above apart from hypertension being associated with abnormali1 ies of glucose

and insulin metabolism, it is also associated with abnormalities of lip'd metabolism.

Patientswith hypertension tend to have dyslipidaemia, with higher plasma triglyceride

concentrations and lower concentrations of high-density lipoprotein (HDL) cholesterol

thannormotensive subjects [48]. It has also been shown that adolescents and adults with

higher levels of blood pressure often have higher serum concentrations of total

cholesterol, triglycerides, glucose, apolipoproteinB and lower HDL-cholesterol

values.Datafrom the National Health and Nutrition Examination Survey Ii (NHANES 11)
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showthat 40% of adults < 55 years of age with blood pressures> 140/90 mmHg have

serumcholesterol concentrations of > 6.20 mmol/L, a prevalence approximately double

thatfound in normotensive age-matched control subjects [49].

Inthe Multiple Risk Factor Intervention Trial (MRFIT) study it was observed that coronary

heartdisease (CHD) risk increases progressively as systolic blood pressure, diastolic

blood pressure, or total cholesterol (TC) levels increase [50]. Thus, a single TC

measurementprovides information that improves the accuracy of CHD risk assessments

inbothnormotensive and hypertensive patients.

Giventhe protective value of serum HDL-cholesterol, it has been suggested that the

serumtotal to HDL-cholesterol is of greater predictive value than the serum total or LDL-

cholesterol.Data from the Lipid Research Clinics and the Framingham Heart Study

suggestthat the total to HDL-cholesterol ratio may have greater predictive value for CHD

thanserum total or LDL-cholesterol [51]. Of practical importance is that serum total and

HDL-cholesterolcan be measured in fasting or nonfasting individuals; there being only

smallclinically insignificant differences in these values when measured in the fasting or

nonfastingstate [52].

Undernormal circumstances (when there is no oxidative stress), native LDL cycles in and

out of the vessel wall. When there is oxidative stress (as in hypertension, diabetes,

obesity, etc), the LDL particle undergoes modifications resulting in formation of a

spectrum of oxidised lipoproteins, from minimally modified LDL to fully oxidised LDL.

ElevatedLDL cholesterol (particularly oxidised LDL) reduces endothelial production of

nitric oxide and also increases its degradation. This further worsens the endothelial

9



dysfunctionseen in hypertensive patients resulting in increase in the risk of development

ofcardiovascular disease. The resultant oxidised LDL increases production of oxygen

radicalsthus further worsening the endothelial dysfunction, which then progresses to

artherosclerosis.

Aclinicaltrial on newly diagnosed mild to moderate hypertensive patients done locally by

G.O. Yonga et al found a prevalence of hypercholesterolaemia of 28.3% (23] while a

studyin Israel that looked at risk factor clustering in hypertensive patients observed that

dyslipidaemiawas the most common associated risk factor identified in 93% of coronary

arterydisease - positive and 77% of the coronary artery - negative hypertensive subjects.

Themost common dyslipidaemic abnormality was increased LDL-C (79.2% of the cohort),

followedby hypertryglyceridaemia (31.7%) and low HDL-C (22.3%). The most common

dyslipidaemicvariant was isolated hypercholesterolaemia at 42% (53].

1.3.5 CIGARElTE SMOKING

Cigarettesmoking is a major risk factor for coronary heart disease, flnd premature

coronaryheart disease is one of its most important medical consequences. The effect of

cigarettesmoking on the incidence of coronary disease in middle-aged people has been

welldescribed and it is known that it substantially increases the cardiovascular risk from

hypertension[54].
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Epidemiologicalstudies have shown that smoking is a risk factor for progressive renal

disease[55], thus further compounding the effect of hypertension on the kidney. Not

surprisingly,the mechanism and risk factors relevant to artherosclerosis appear to be

equallyrelevant to glomerulosclerosis and equally aggravated by cigarette smoking.

Thereforeelevated cholesterol, cigarette smoking, and hypertension act synergistically to

acceleraterenal failure [55]. It is also known that smoking acts both independently of and

synergisticallywith the other CVRFs.

Approximately20% of the 500,000 CHD deaths occurring each year in the U.S.A. are

attributableto smoking. Large epidemiological studies in men and women have shown an

increasedrisk of stroke among smokers compared to non-smokers, a dose-response

relationshipbetween smoking and stroke risk, and a decrease in stroke risk with smoking

cessation[56]. A study done in England observed that, in hypertensives who were current

smokers,the risk of stroke was increased 6 fold as compared to non-smokers without

hypertension.There appeared to be a steady increase in risk of stroke according to the

numberof risk factors present, particularly in hypertensive subjects [57]. A local study

reportedthe prevalence of smoking in our hypertensives to be 25.0% [23].

11



1.4 TARGET ORGAN DAMAGE (TOO)

Thepresence of TOO increases the risk of development of cardiovascular disease hence

affectingrisk stratification and management of the patient [31.

Targetorgan damage is defined in the JNC VI [3] as:

(a)Clinicalcardiac disease: Angina / Prior myocardial infarction,

Prior coronary revascularization, Heart failure.

(b)CerebraVascular Accident: Stroke or Transient ischaemic attack.

(c)Nephropathy

(d)Retinopathy

(e)Peripheralarterial disease.

1.4.1 RETINOPATHY

Hypertensiveretinopathy, due to arteriolar thickening, is one of the cardiovascular effects

of long-standing hypertension. In 1939, Keith, Wagener and Barker [58] graded retinal

changes of hypertension into four categories and since then, this classification

(elaboratedin appendix III) has been widely used in subsequent studies.

Theocular lesions of systemic hypertension convey important information about the

durationand severity of the hypertensive state and the efficacy of treatment. Most of the

timewhen there is hypertensive retinopathy similar arteriolar changes occur in other

organs,potentially leading to distal ischaemia as the vascular lumen becomes narrowed

{59J. Therefore you will find that most patients with renal failure secondary to benign

12



nephrosclerosis (target organ damage) will also have advanced retinal disease [59]. That

iswhyin the JNC VI guidelines, the moment there is hypertensive retinopathy the risk

stratificationof the patient worsens and the recommended mode of management of the

patientchanges [3].

Ina prospective study done among Kenyan Africans at the coast in 1963, Foster and

JanMohamed[60] reported a 46.2% prevalence of hypertensive retinopathy. Lule GN at al

ina retrospective study of 846 hypertensive Kenyans found retinopathy in 59.0% of the

305 patients in whom fundoscopy had been done [14]. Grade III and IV retinal changes

werefound in 30% of the cases. Awan AM et ai, found hypertensive retinopathy in 75% of

the 100 hypertensive Kenyans they studied [61], while Ngumuta AM observed a

prevalenceof hypertensive retinopathy of 72.9% [62]. The last two studies mentioned

aboveemployed retinal photography.

Retinalphotography has the added advantage of revealing fine details, like early

papilloedemaor minor variation in vessel calibre found in advanced arteriosclerosis which

maynotbe appreciated on routine fundoscopy, however well performed [6 ].

1.4.2 NEPHROPATHY

In 1836, Richard Bright first described the association of kidney disease (as evidenced by

the presence of small kidneys and proteinuria) with hypertension (manifested by left

ventricularhypertrophy and stroke) [64].

13



hroselerosis is a renal parenchyma disease secondary to chronic small-vessel

5e.It occurs in hypertensives and older patients. All will have some degree of renal

ufficiency,usually a history of hypertension, <2g of proteinuria daily, and otherwise

emarkableurinalysis [65].

pertension is both a cause and a consequence of renal disease, and systemic

pertensionis one of the most important risk factors for progressive loss of renal

function.Although hypertension may initiate renal disease, the incidence of hypertensive

nephropathy,defined as renal insufficiency in which hypertension is the only known

'ologiefactor, is difficult to quantify. Often, the coexistence of hypertension and chronic

renaldisease leads to a presumptive diagnosis of hypertensive nephropathy [55].

Severalstudies have examined "hypercreatinaemia", an intermediate stage between

normalrenal function and End Stage Renal Disease (ESRD), as an outcome. In the

HypertensionDetection and Follow-up Program [66], the incidence of "clinically

Significanthypercreatinaemia" (defined as a creatinine 2 176fJ.mol/1and at least 1.25 times

thelevelat entry into the trial) during 5 years of follow-up was strongly rei ted to DBP at

baseline.

The risk of ESRD across a wide range of BP was determined in a prospective study of

332,544 men for the MRFIT. Of the ESRD cases, 49% occurred at a hypertension of stage

lor higher [67]. The risk of ESRD associated with BP was strong, positive and statistically

significantboth overall and in subgroups defined by age and other baseline covariates.

Epidemiologicaland retrospective studies provide strong evidence that lowering blood
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ureslows the age-related loss of renal function. A retrospective study of patients

ingwith ESRD found that those patients whose diastolic blood pressures were

erthan 90 mmHg, regardless of presence or absence of anti-hypertensive therapy,

renalfunction at a faster rate than those whose diastolic pressures were less than 90

Hg [66]. Similarly, retrospective analyses of data from both the Hypertension

ectionand Follow-up Program Cooperative Group [67] and the MRFIT studies found

leratedloss of renal function in patients with persistent diastolic hypertension [67].

six-yearstudy [68] in South Africa reported hypertension as the cause of ESRD to be

.9% in Blacks. Locally as in other tropical countries, there is an increase in the

idenceof ESRD from hypertension and diabetes. The prevalence of chronic renal

'Iuresecondary to hypertension locally was reported to be 23.0% [69].

1.4.3 CEREBROVASCULAR ACCIDENT

Twentypercent of all cardiovascular disease deaths in the elderly in the United States are

attributableto stroke [70]. Although cerebrovascular accident is the .3rd leading cause of

deathin the United States, stroke is 4 times more likely to produce disab jity than death

andisthe leading cause of neurological disability in the elderly [70].

Ina prospective study done locally on patients presenting with stroke at the Kenyatta

NationalHospital, hypertension was associated with stroke in 30.6% of the patients [71].

Thestudy also observed that most of the patients were in there 6th and rh decades, 46%

ofthepatients died and the remainder had residual neurological deficit.
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ever stroke is not limited to the elderly; nearly 20% occur in persons less than 60

old. Among those less than 65 years old who are employed at the time of stroke,

third will never work again. To the functionally independent individual, stroke

resentsa condition that many consider worse than death itself [70].

proximately85% of strokes, in the west, are due to cerebral infarction with the

ainderbeing due to haemorrhage. Hypertension is an important· risk factor for

sient ischaemic attack, cerebral infarction, and intracerebral haemorrhage [72].

ongstroke risk factors, hypertension is clearly pre-eminent and is of importance for all

oketypes, infarction as well as haemorrhage.

Theincidenceof Artherothrombotic Brain Infarction (ABI), the most frequent subtype, is =

3timesgreater in persons with stage II or III hypertension (~160 and ~ 180 mmHg

systolic,respectively) and 50% higher in stage I hypertension (140 to 159 mmHg) than

Ihosewith high-normal blood pressure (BP) and normotensives [70].

Multipleclinical trials have shown that reduction of elevated blooe! pressure in

hypertensivesin middle and advanced age with systolic as well as diastollc hypertension

Incontrovertiblyreduces stroke incidence. The results from 18 controlled trials show a

reductionin relative risk of stroke of 25 - 47% among treated hypertensive patients. This

reductionapplies both to the elderly and to younger patients [73].
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A 4-yearsretrospective study done in hypertensive patients seen at the KNH both as

outpatientsand in-patients between January 1977 to December 1980 by Lule GN et al

114],observed a stroke prevalence of 10.0%. Bahemuka [74] in 1985 and Kwasa [71] in

1987found hypertension to be associated with stroke in 30 - 50% of the patients studied

at KenyattaNational Hospital.

1.4.4 CLINICAL CARDIAC DISEASE

Patientswith hypertension die prematurely, the most common cause of death being

cardiovasculardisease [75].

Initssixth report [3], the Joint National Committee on prevention, detection, evaluation

andtreatment of high blood pressure (JNC VI) defined clinical cardiac disease as:

r Angina/prior myocardial infarction,

I' Priorcoronary revascularization,

r Heartfailure.

Cardiaccompensation for the excessive workload imposed by increased systemic

pressureis at first sustained by concentric left ventricular hypertrophy, characterized by

an increase in wall thickness resulting in left ventricular dysfunction. Ultimately, the

functionof this chamber deteriorates, the cavity dilates, and the symptoms and signs of

heartfailure appear due to left ventricular systolic dysfunction.
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ginapectoris also may occur because of the combination of accelerated coronary

rterial disease (secondary to artherosclerosis) and increased myocardial oxygen

requirementsas a consequence of the increased myocardial mass. Evidence of

EChaemiaor infarction may be observed late in the disease and most deaths due to

~pertensionresult from myocardial infarction or congestive heart failure.

ECG evidence of left atrial enlargement is associated with left ventricular dysfunction and

IS highly concordant with an atrial diastolic gallop (S4) and echocardiographically

demonstrableenlargement of the left atrium [76]. These signs reflect diastolic dysfunction

much earlier than does ECG evidence of LVH. ECG also provides critical information

relatedto myocardial ischaemia or infarction, arrhythmias and conduction defects [25,

38].

LuleGN et al reported the prevalence of cardiac failure in hypertensives to be 33% [14] in

1985. In 1999 Oyoo GO and Ogola EN in a hospital based descriptive study [77] reported

amongthe causes of congestive heart failure in patients admitted in KNH, 7.6% was due

tohypertensiveheart disease.

Amoahet al in Accra, Ghana in a study that looked at the aetiology of heart failure

observedthat hypertension was the cause of heart failure in 21.3% of the cases studied

[78].
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JUSTIFICATION OF THE STUDY

ertension and its long-term complications including cardiovascular problems are

'orand growing health problems locally, these being important causes of morbidity

mortalityat the KNH. Notwithstanding this, hypertension is associated with co-morbid

diovascularrisk factors that necessitate comprehensive management of the patient.

Thereis little data locally on the prevalence of cardiovascular risk factors and target organ

damagein hypertensive patients. Some data is available from within the African continent

tith most data emanating from the developed world; the latter data might not directly

reflecton our situation due to major socio-cultural, economic and environmental

differences.

Thisstudy therefore sought to determine the prevalence of certain known risk factors

knownto be of major importance in the genesis and progression of cardiovascular

eandtarget organ damage in patients with hypertension.

datagenerated from this study will assist in:

Assessingthe burden of established major cardiovascular risk factors and target

organdamage in our hypertensives.

)Planningand conducting further detailed studies on cardiovascular morbidity in this

) Planningstrategies for comprehensive cardiovascular disease management
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3 OBJECTIVES

3.1 BROAD OBJECTIVES

To determine the point prevalence of established cardiovascular risk factors and target

organ damage in hypertensive patients seen in the general medical outpatient clinics at

the KNH.

3.2 SPECIFIC OBJECTIVES

A. To determine the prevalence of the following cardiovascular risk factors in

hypertensive patients:

Obesity, ECG-LVH, Diabetes Mellitus, Dyslipidaemia and Cigarette smoking.

B. To determine the prevalence of the following target organ darnaqe in hypertensive

patients:

Hypertensive Retinopathy, Nephropathy, Cerebrovascular accident and Clinical

cardiac disease.

C. To describe the clustering of the cardiovascular risk factors and target organ

damage among hypertensive patients.

D. To describe the association between cardiovascular risk factors, clustering of

cardiovascular risk factors and target organ damage mentioned above.
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MATERIALS AND METHODS

~.1 STUDY DESIGN

!hiswas a hospital based cross-sectional study from October 2002 to December 2002

4.1.1 STUDY AREA

GeneralMedical Outpatient Clinics at KNH.

4.1.2 STUDY POPULATION

~Ipatients with hypertension (see Definition of study variables on page 29) seen and

followedup in the general medical outpatient clinics at the KNH who satisfied the study

inclusioncriteria.

4.1.3 SAMPLING TECHNIQUE

IIthefiles of patients who satisfied the study inclusion criteria on a parti :ular clinic day

ereassigned a number. Then seven files of patients (as this was a suitable number after

nsideringthe sample size and study duration expected) were randomly selected, after

ich the patients were approached and those willing to participate in the study were

ecruited.Those who were recruited into the study were given a special appointment to

eseenby the principal investigator. They were also advised to come fasting.

21



SAMPLE SIZE

samplesize for this study was estimated using the following sample size formula for a

samplesituation:

n =

= minimumsample size

Z=1.96at 95 % confidence interval

= estimated prevalence from other studies

d = marginof precision error

Theprevalences and the minimum sample sizes for each of the risk factors and target

organdamage determined in this study is indicated in the table 1 below ( ee page 26),

havingbeen established from previous studies and the highest number at 10% margin of

precisionerror was selected.

Thusthe minimum sample size necessary was 93 patients.
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1.Minimum sample size required for the study variables

I PREVALENCESTUDY VARIABLE ESTIMATED
(OTHER SAMPLE SIZE

STUDIES) d = 0.10

OBESITY 28.3% [23] 78

ECG-LVH 31.7% [23] 83

DIABETES MELLITUS 15.0% [23] * 77
(d = 0.08)

DYSLIPIDAEMIA 28.3% [23] 78

CIGARETTE SMOKING 25.0% [23] 72

RETINOPATHY 590/0 [14] 93

NEPHROPATHY 17.0% [69] * 85
(d = 0.08)

CEREBROVASCULAR 10.0% [14] * 71
ACCIDENT (d = 0.07)

CLINICAL CARDIAC 33.0% [14] 85 I

DISEASE !
J
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.3 PATIENT SELECTION

.3.1INCLUSION CRITERIA

1.Patientswith hypertension, according to the study definition [3], attending the general

medical outpatient clinics at the KNH. In this study, patients on anti-hypertensive

treatmentwas the criteria used.

2.Aduly signed written informed consent from the patient.

4.3.2 EXCLUSION CRITERIA

1.Patientswith urinary tract infection (diagnosed on the basis of history, urine dipstick

examination or urine culture) and acute or chronic febrile illness.

2.Pregnantwomen.

3. Unwillingness to enter into the study (this did not jeopardize patient management).
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4 METHODS

er ethical approval by the KNH Ethical and Research Committee, the study was

menced. For each of the recruited patients the following was done after obtaining a

'en consent (see Appendix V, page89 and Appendix VI, page90).

,4.1 CLINICAL METHODS

A complete medical history was obtained and a physical examination was undertaken

perthe proforma outlined in appendix I.

anding height was measured once to the nearest 0.5cm, without shoes, the back

uareagainst the wall-tape, eyes looking straight ahead, with a set square resting on the

p and against the wall [79].

eightwas measured once with a lever balance, to the nearest 100 grams, without

~oes,in light garments [79].

~dy mass index (BMI) was calculated as weight (in kilograms) divided by heiqht

~nmeters) squared, and was categorized as per the WHO criteria [80].

Waistcircumference in centimetres was taken as the narrowest circumference between

!helowest rib and the top of the pelvis, measured in the horizontal plane at the end of a

gentleexpiration, with the subject standing [81,82]. Hip circumference in centimetres was

takenas the maximum circumference in the horizontal plane, measured over the
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buttocks.Waist/hip circumference ratio (WHR) was calculated as the ratio of the former to

~elatter[82].

~oodpressure was measured as per the World Health Organization recommendation

[83], with the patient in sitting position using the relevant cuff size and a mercury

sphygmomanometer,after an initial rest period of 15 minutes.

Thesystolic blood pressure level was determined by the first perception of Korotkoff

sound(phase 1). Diastolic pressure level was determined by the perception of

disappearanceof fifth Korotkoff sound (phase 5). Two measurements at five-minute

intervalswere taken and the average of these two readings was noted.

1/) All patients' pupils were dilated with 1% tropicamide, a short-acting mydriatric. The

principal investigator did the fundoscopy in the standard manner in a darkened room.

The findings on examination of the retina were graded using Keith, Wagener and

Barker staging of hypertensive retinopathy [58]. See appendix III.

III) All patients were subjected to a resting 12-lead electrocardiogram (E:~G)

using CARDIOFAX ECG 6353 (Tokyo, Japan), as per the standard ECG recording

technique [84], at the Department of Cardiology, KNH.
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4.4.2 LABORATORY METHODS

I!Iood

Following10-12 hours of overnight fasting, 10ml of blood was withdrawn by venepuncture

rom each patient for the following investigations:

Serum creatinine was performed at the Renal Laboratory, KNH, using the alkaline

picrate reaction for creatinine assay, with the Random Access clinical chemistry

analyser, RA 1000 (Technicon Instruments, USA)

Fasting blood sugar was done at the Renal Laboratory, KNH, using the glucose

oxidase colorimetric method on a RA 1000 analyser (Technicon Instruments, USA)

Lipid profile assays were performed at the Forest Medical Centre Laboratory, using

the HUMAL VZER (Human GmbH, Germany)

~asmacholesterol level was determined after enzymatic hydrolysis and xidation using

the enzymatic colorimetric test, "CHOD-PAP" [85].

HDL-cholesterol level was determined after separating chytomicrons, low-density

lipoproteins(LDL) and very low-density lipoproteins (VLDL) from serum by the addition of

aprecipitating agent (magnesium chloride and dextran sulphate). The HDL-cholesterol

remainsunaffected in the supernatant and was estimated by colorimetric method as for

totalcholesterol [85].
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'glyceride was determined after enzymatic splitting with lipoprotein lipase using the

matic colorimetric test, "GPO-PAP" [85].

L-cholesterol level was calculated using the Friedewald-Fredrickson formula [86].

'ne

ml mid-stream specimen of urine was collected in a sterile bottle and the following

estigations were performed:

• Urinalysis was done using the Multistix 10SG (Sayer) reagent strips, as per

the standard procedures, at the Department of Microbiology, KNH [87].
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4.5 DEFINITIONS OF STUDY VARIABLES

+ Hypertension was defined as [3]:

SBP ~ 140 mmHg or DBP ~ 90 mmHg or patient on antihypertensive treatment

+ Cigarettesmoking was classified [88] as:

Currentsmokers: Have smoked ~100 cigarettes in their lifetime and were still

smoking or would have quit smoking within the preceding

year.

Have smoked ~100 cigarettes in their lifetime

but would have quit smoking more than one year earlier.

Formersmokers:

Neverto have smoked: Have smoked < 100 cigarettes in their lifetime

or who would have never smoked .

•:. Obesity using BMI (kg/m~ was classified as [SO]:

Normal 1S.0 - 24.9

Overweight 25.0 - 29.9

Class1 Obesity 30.0- 34.9

Class2 Obesity 35.0- 39.9

Class3 Obesity > 40.0

entralobesity was defined as: WHR ~ 0.S5 (in women), ~ 0.95 (in men) [89].
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ECG-LVHwas assessed using the Sokolow-Lyons criteria [32J because of it's

simplicityand was defined as:

SV1 + RV5/6 2 35mV and / or R wave in aVL 2 11mm [90J

Priormyocardial infarction was defined as [91]:

Electrocardiographic pathological Q-waves that are deep (> 1mm) and broad

(>O.04seconds) in relevant leads (according to regions of infarct) with or without

historyof tightening chest pain radiating to the neck, left shoulder or left arm.

Congestiveheart failure was defined using the Framingham criteria as [92]:

Currentor past clinical symptoms (limitation of activity, fatigue, and dyspnoea or

orthopnoea),signs (edema, elevated jugular venous pressure, rales, or S3gallop)

+ FastingBlood Sugar (FBS) was categorized as [93]:

~ FBS2 7.0mmol/1 to be Diabetes mellitus

~ FBS6.1 - 6.9 mmol/L to be Impaired Glucose Tolerance (lGT)

~ FBS < 6.1 rnmol/l, to be Normal

.:.Oyslipidaemia was categorized as [94]:

Totalcholesterol: > 6.2mmol/L (High)

5.17 - 6.18mmo1/L (Borderline High)

< 5.17mmo1/L (Desirable)

30



LDL - cholesterol: ~ 4.91 mmol/L (Very High)

4.13 - 4.88mmo1/L (High)

3.34 - 4.11 mmol/L (Borderline High)

2.58 - 3.33mmol/L (Near Optimal)

< 2.58mmol/L (Optimal)

HDL - cholesterol: < 1.03mmol/L (Low)

> 1.55mmol/L (High)

Triglyceride level: ~ 2.26mmo1/L (High)

TC/HDLRatio: ~ 5.0 (Raised) [95]

Nephropathy was defined as:

Clinicalproteinuria (spot urine dipstick) ~ 30mg/dl [96]

And/or

Creatinine clearance < 60 rnl/min [96, 97]

Creatinine clearance was estimated using the Cockcroft-Gault equation [98] as shown:

[(140 - age) * weight (* 0.85 if female)]! (72 * Scr)

:. Strokewas defined as: sudden onset of a persistent neurological deficit lasting

more than 24 hours [99].

And

TlAwas defined as: an episode of focal cerebral dysfunction of sudden onset

lasting less than 24 hours [99].
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DATA ANALYSIS

a from the study was entered into questionnaires and transferred to SPSS 10.0

ase,and the data was analysed using SPSS 10.0 software. Continuous data were

ed into means and categorical data into percentages, with their corresponding 95%

enceintervals. Comparisons of continuous data were made using the t test, and of

oricaldata using the Chi-square test or Fisher's exact test. Correlations between

naous variables were tested using the Pearson correlation coefficient (see Objective

page 20).

alencerates of risk factors were calculated as percentages with 95% confidence

als.Association of multiple (two or more) risk factor variables were determined, and

elationsbetween these variables were also identified as described above. Clustering

occurrence) of risk factors was described as number of risk factors present.

isticalSignificance was defined as a two-tailed p value of less than or equal to 0.05.
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5 RESULTS

Atotalof 617 files of patients attending three general medical outpatient clinics of KNH

werescreened from 24thOctober 2002 to 11thDecember 2002 of which 216 met the study

casedefinition. Of the 216 patients, 126 were randomly selected. Of the selected patients,

5 patientsdeclined to participate in the study (were excluded) and 121 patients were

interviewed(over 7 weeks), of which 21 did not return for appointment. We recruited 100

subjectsof whom 7 had incomplete data (due to haemolysed blood samples) and were

excludedfrom data analysis. Data for 93 patients was analysed.

5.1 BASELINE CHARACTERISTICS

Therewere 43 males and 50 females, giving a male to female ratio of 1:1.2. The mean age

althe population studied was 53.7 years [95 percent confidence interval 51.3 to 56.1].

Therewas no gender difference in age of recruited patients: 54.7 [50.6 - 58.9] for males

and52.9 [50.1-55.8] for females, p=0.422. The patients' ages ranged from <_3years to 92

years,55 patients (59.1 %) being in the 41-60 years age group (Figure 1, pape35).

Durationof hypertension ranged from 1 month to 38 years with a mean of 8.55 years

[6.70 - 10.41,95% C.I]. Most of the study patients (70%) had been diagnosed to have

hypertensionfor a duration of 10 years or less (Figure 2, page35).

33



patients(9.7%) were illiterate, 54 patients (58%) had attained up to the primary leve!

~ucation, 24 patients (25.8%) secondary level of education and 6 patients (6.5%)

levelof education. Fifty-five patients (59.1%)had employment (self or otherwise)

38 (40.9%)had no employment.

FAMILYHISTORY

patients(43.0%) gave a family history of hypertension and 19 patients (20.4%) gave

familyhistory of diabetes. A family history of heart attack, stroke or sudden death was

'nedin 5 patients (5.4%) .

.3 BLOOD PRESSURE LEVELS

ThemeanSBP was 150.9 mm Hg [146.5 -155.3, 95% C.I] with a range of 98 to 205

mmHg. The mean DBP was 94.6 mm Hg [92.2 - 96.9, 95% C.!] with a range of 69 to 120

mmHg.

wentypatients (21.5%) had their BP under control (SBP <140 & DBP < -j0 mmHg) [3]

while73 patients (78.5%) had their BP out of control (SBP ~ 140 and/or DBP ~90 mmHg).

Figure3 below, outlines the distribution of the BP ranges (according to JNC VI

dassification)observed in this study. Thirteen male patients (30.2%) compared to 7

femalepatients (14.0%) had their blood pressure under control [p=0.077]

34



30

fII.•..
C
(])
:;:;
IIIa.
.•...

200I...
(]).c
E
:J
Z

10

30

•.....•
~0
'-"
+J
C 20Q)
o
"-Q)o,

10

Figure 1. Age distribution of the hypertensive patients

40

,~

•
•.~

~~J
~ [IJ

CD
n2f Dfemale

gender

Dmale

o
21 to 40 41 to 60 61 to 80 > or = 81

age ranges
MEDICAL LIBRARY

UNIVERSITY OF NAlRO.1

Figure2. Duration of hypertension in years of the hypertensive patients

40

.~

~

El

~
~l

fD ill
o

< or =2.0 > 6.00 to 10.00 > 14.00 to 18.00 > 22.00

> 2.00 to 6.00 > 10.00 to 14.00 > 18.00 to 22.00

duration of hypertension in years

35



Rgure3. Blood pressure distribution according to the JNC VI classification of the
hypertensive patients
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.4 ANTI-HYPERTENSIVE THERAPY

~Ithepatients were on anti-hypertensive treatment. Twenty patients (21.5%) were on

monotherapyfor their blood pressure control while 73 patients (78.5%) were on

~Iytherapytheir blood pressure. As the number of drugs combined for BP control

ncreased,the number of patients with good BP control increased (See figure 4 below)

~= 0.033].
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ertensivetherapy was distributed as follows:

otherapy - 20 patients (21.4%) of which; nine (45%) were on Calcium channel

kers(CCB), four (20%) were on D-Blockers (BB), three (15%) were on Angiotensin

verting Enzyme inhibitors (ACE-I), three (15%) were on a-methylpdopa (Aldomet)

one(5%) on Diuretics (Diu).

therapy - 48 patients (51.5%) of which; 31 (65%) combined a Diuretic with either

Calciumchannel blocker or a-methylpdopa or an ACE-lor a D-Blocker. The other 17

ients (35%) used various combinations between Calcium channel blockers, a-

ethylpdopa,ACE inhibitors, D-Blockers and Hydrallazine (hyd).

TripleTherapy - 17 patients (18.3%) of which; 11 (65%) combined Diuretics and

Calciumchannel blockers with either ACE inhibitors, a-methylpdopa, or D-Blockers.

Threepatients combined ACE inhibitors and D-Blockers with either Calcium channel

blockersor Diuretics and 2 patients combined a-methylpdopa and Diuretics with 0-

Blockers.Only 1 patient combined Carvedilol, a Diuretic and an Angiotensin receptor

blocker.

Quadri-Therapy - 8 patients (8.6%) of which; 5 (62.ti%) combined ACE inhibitors and

Diuretics and Calcium channel blockers with eit er O-BI,ocken (4 cases) or a-

methylpdopa (1 case). 2 patients combined Calcium channel blockers and Diuretics

and D-Blockers with a-methylpdopa (1 case) or Hydrallazine (1 case). 1 patient

combined Calcium channel blockers and diuretics and ACE inhibitors with

Hydrallazine.
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CARDIOVASCULAR RISK FACTORS RESULTS

OBESITY

mean8MI was 27.54 kg/m2 [26.60 - 28.49, 95% C.I] with a range of 19.00 - 39.70

withstatistically significant difference between the genders; 26.13 [24.97 - 27.29,

C.I] for males and 28.76 [27.37 - 30.16, 95% C.I] for females (p=O.012). The

ence of obesity was 24.7% (23 patients) in the study population. There was

. ·callysignificant gender difference in the prevalence of obesity of recruited patients:

formalesand 34% for females (p=0.022).

patients(46.2%) were overweight, 15 (16.1 %) had class 1 obesity, and 8 (8.6%) had

2 obesity (Figure 5 below). Therefore 66 patients (71.0%) were either overweight or

tralobesity was measured using the waist/hip ratio (WHR). The prevalence of central

sity was 29.0% (27 patients). Of the male patients, 27.9% had central obesity

oomparedwith 30.0% of the female patients, a difference not statistically significant (p=

5.5.2 ECG-LVH

Thirtypatients (32.3%) had ECG-LVH. Of the male patients 18 (41.9%) had ECG-LVH

mpared to 12 (24.0%) of the female patients. This difference was statistically not

ignificant(p = 0.078).
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Figure 4. Distribution of 8P Control by modes of anti-hypertensive therapy

of the hypertensive patients
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.3 DIABETES MELLITUS

meanfasting blood glucose (FBG) was 5.9 rnmolrl [5.3 - 6.6] with a range cf 3.0 to

o mmoi/l. There was no significant difference in the mean FBG between the males and

females: 12.8 [4.4 - 21.2] for females and 14.1 [3.5 - 24.7] for males (p = 0.893).

epatients (9.7%) had FBG >7.0 mmoljl (diabetes mellitus), 11(11.8%) had FBG 6.2 -

~mmol/l(Impaired Glucose Tolerance - IGT) [85] and 73(78.5%) had FBG less or equal

6.1mmol/l,as shown in Figure 6 below.

ongthe patients with diabetes mellitus, 1 patient was on "GNLD" products, 1 was on

oral hypoglycaemic agent and another 1 was on an oral hypoglycaemic agent and

ulin injections. The remaining 6(66.7%) were newly diagnosed in this study .

.5.4 DYSLIPIDAEMIA

e mean values with 95% confidence intervals for the parameters of the fasting lipid

ofileare shown in Table 2 below and the prevalence of dyslipidaerni 3. based on the

alional Cholesterol Education Program (NCEP III) criteria [86] is as shown in Table 3

elow. The categories and percentage distribution of the various individual lipid

normalities are as shown below in figure 7 (Total Cholesterol), Figure 8 (LDL - C),

Igure9 (HDL - C) and Figure 10 (Triglycerides)

40



Rgure6. Fasting blood glucose Classification of the hypertensive patients
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Table 2. Mean values [95% Confidence Interval] for lipid profile

of the hypertensive patients

Total Males Females P
. id variable (n=93) (n=43) (n=50) value

[95% CI] [95% CI] [95% Clj M/F

4.93 [4.64 - 5.02] 4.76 [4.47 - 5.05] 4.89 [4.62 - 5.12] 0.532

1.14 [1.08-1.20] 1.13 [1.05-1.21] 1.15 [1.05-1.25] 0.725

L-cholesterol 2.86 [2.66 -3.06] 2.77 [2.47 - 3.07] 2.94 [2.67- 3.21! I 0.3931mmol/I)

fnglycerides 1.83 [1.61 -2.04] 1.91 [1.50 - 2.32] 2.76 [1.55- 1.96J1~.49J!mmol/I)
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Table 3. Proportion of patients with dyslipidaemia based on the National

Cholesterol Education Program (NCEP III) of the hypertensive patients

Lipid variable
NCEP 11\ cut-

Number (%)off values

Total cholesterol > 5.17 32 (34.4)
(mmol/I)

HDL -cholesterol < 1.03 36 (38.7)
(mmol/I)

LDL-cholesterol > 3.34 28 (30.1)
(mmol/I)

Triglycerides > 2.26 23 (24.7)
(mmol/I)

-five patients (69.9%) had some form of dyslipidaemia of whom 27 patients (29.0%)

d only one lipid abnormality while 38 patients (40.9%) had at least two lipid

normalities. Most of these patients had either elevated levels of total cholesterol or low

evels of HDL-cholesterol (Table 3 above). Only one patient was on a lipid-lowering agent

statin).

he mean TC/HDL ratio was 4.6 [4.2 - 5.1, 95% CI], the mean for female patients being

~.8[4.1 - 5.5, 95% Cl] and that for the male patients being 4.4 [4.0 - 4.8, 95% CI], (p

=0.310).Thirty-one patients (33.3%) had raised TC/HDL ratio, with 40.0% of the female

patientshaving raised TC/HDL ratio compared to 25.6% of the male patients (p=0.187).

The correlations between TC{HDL ratio and HDL , and TC{HDL ratio and TC are as shown

infigures11and 12 below.
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Figure7. Total Cholesterol levels' distribution of the hypertensive patients
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Figure 8. LDL Cholesterol levels' distribution of the hypertensive patients
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Figure9. HDL Cholesterol levels' distribution of the hypertensive patients
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Figure 10. Triglycerides levels' distribution of the hypertensive patients
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e 11.Correlation between TC/HDL ratio and HDL-C of the hypertensive patients (r =
- 0.761, P < 0.001)
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FlQure 12. Correlation between TC/HDL ratio and TC of the hypertensive patients (r =
0.400, P < 0.001)
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\.5.5 CIGARETTE SMOKING

wenty-sevenpatients (29.1%) had a history of cigarette smoking with the classification

:eing as shown in figure 13 below. Six patients (6.5%) were current smokers (all were

males).The range of smoking in pack years in the current smokers was 0.40 to 32.00 with

emean being 13.88 [1.34 - 26.41] with 4 patients having smoked for 2 or more pack

rs. Twenty-one patients (22.6%) were ex-smokers of whom only one was a female.
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Figure 13. Cigarette Smoking Distribution of the hypertensive patients
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TARGETORGAN DAMAGE RESULTS

HYPERTENSIVE RETINOPATHY

of 60 patients (64.5%) had hypertensive retinopathy, with 46 patients (49.5%)

gradeI retinopathy, 13 (14.0%) grade" retinopathy, 1 (1.1%) grade III retinopathy

ewithgrade IV retinopathy.

STROKE / T.I.A

alenceof stroke or transient ischaemic attacks was 11 (11.8%). Six patients were

(14.0% of all male patients) while 5 patients were female (10.0% of all female

),p = 0.556.

CLINICAL CARDIAC DISEASE

patients (32.3%) had clinical cardiac disease. 18 (19.4%) had congestive heart

, 9 (9.7%) had history of angina and 5 (5.4%) had previous myocardial infarction.

-eightpatients had only one form of clinical cardiac disease and 2 patients had two

of clinical cardiac disease (congestive heart failure and previous myocardial

ion).Fifteen of the male patients (34.9%) had clinical cardiac disease and 15 fifteen

the female patients (30.0%) had the same [p=0.615]. There was no statistical gender

encein the individual cardiac diseases.
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NEPHROPATHY

patients (21.5%) had nephropathy. Nine patients (20.9%) were male and 10

)werefemale (p = 0.912).

meancreatinine clearance was 86.1 ml/min with the mean for males being 88.2

n andthat of females being 84.3 ml/min (p = 0.557). The distribution of the various

'nineclearance ranges is as shown in figure 14 below.

patients(4.4%) had proteinuria ~ 30 mg/dl, 27 patients (29.0%) had trace proteinuria

62patients (66.7%) had no proteinuria. Of those patients who had trace proteinuria,

(38.0%) were female and 8 (18.6%) were male. This difference was not statistically

Figure 14. Creatinine clearance distribution ranges of the hypertensive patients
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CARDIOVASCULAR RISK FACTOR CLUSTERING

'ngof cardiovascular risk factors present in individuals in the study population was

(Figure 15 below). These were age (age >6Oyrs), family history of

asculardisease in first-degree relatives, smoking, diabetes, obesity, dyslipidaemia

ECG-LVH. Nearly all patients (94.6%) had at least one CVD risk factor present,

ing their hypertensive state, with the majority (53.8%) having two or more risk

.Asshown in figure 16 below, as the number of risk factors increased in a patient,

percentageof presence of target organ damage increased though this was not

'callysignificant (p=O.052)

Figure 15. CVRF Clustering of the hypertensive patients
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CLUSTERING OF TARGET ORGAN DAMAGE

ofthe patients (76.3%) had at least one target organ damage, with only 23.7%

9 no target organ damage (see figure 17 below). Thirty-four patients (36.6%) had

one target organ damaged, 26 patients (28.0%) had two target organs damaged and

patients (11.8%) had three target organs damaged.

Figure 16. Prevalence of TOO according to number of risk factors present
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Figure 17. Clustering of number of target organ damaged

of the hypertensive patients
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CORRELATIONS BETWEEN THE STUDY VARIABLES

e were significant correlations between TC/HDL ratio and HDL (r = - 0.761, P <

1), TC/HDL ratio and TC (r = 0.400, P < 0.001), and between 8M! and creatinine

ance (r = 0.480, P < 0.001). No other significant correlations were observed

eenthe study variables.
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DISCUSSION

ostof the patients in this study were of middle age, with the male to female ratio being

mostequal. The mean duration of hypertension of eight and a half years observed in

isstudy might be an underestimate considering that most of the patients are diagnosed

havehypertension incidentally when they go to a medical centre for other illnesses.

ypertension is about twice as common in subjects who have one or two hypertensive

rents and multiple epidemiological studies suggest that genetic factors account for

pproximately30 percent of the variation in blood pressure in various populations [100]. In

isstudy there was a high prevalence of family history of hypertension, which could be

e to genetic factors, environmental factors or both. It is therefore advisable to screen

Jativesof patients with hypertension (as a specific target group) for risk factors for

asculardisease (especially hypertension) and appropriate measures be taken towards

Iy intervention, which would be more cost-effective in a resource-poor country like ours

'thlimited facilities available for definitive management of vascular events.

eprevalence of family history of vascular diseases or sudden death among first-degree

lativeswas very low (5.4%) compared to that observed in a previous local study (26.7%)

Y Yonga et al [23]. The population of the study done by Yonga et al was different in that

ey were younger and newly diagnosed hypertensives, though these differences cannot

explainthe difference in the prevalences of family history of cardiovascular diseases or

suddendeath among first-degree relatives between the two studies.
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t of the patients (78.5%) used more than one drug for their blood pressure control.

, conforms to general practise, as most of the times to adequately control blood

sureone needs to use more than one anti-hypertensive drug. Another reason for the

to use more than one anti-hypertensive drug to adequately control BP could be that

study population was a select group of patients considering that KNH is a tertiary

rralhospital and patients who were difficult to control their BP been referred to KNH.

pite such a comment, it is important to note that KNH also doubles as a primary

Ithcare provider and most of the patients being followed-up in the general medical

patient clinics are being followed up in KNH for this reason and not due to referral. In

study it was observed that the more the number of drugs used, the higher the

centage of patients with good BP control (p = 0.033).

e combination of a calcium channel blocker and a diuretic with or without another drug

s the most commonly used combination in the polytherapy group. Of importance to

e also, is that the most common drug used in the monotherapy group was a calcium

annel blocker (Nifedipine-R) and diuretics (Furosemide) were the least used. The fact

t a calcium channel blocker is used more frequently than a diuretic is very interesting,

sidering that diuretics are the recommended initial drugs for mcornplicated

pertension in the JNC VI [3] and have been shown in the recent Anti-hypertension and

lid-Lowering treatment to prevent Heart Attack Trial (ALLHAT) and the Second

stralian National Blood Pressure Study (ANBP2) to be as effective as CCBs and ACE-

Also diuretics are generally cheaper compared to other anti-hypertensive drugs.
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reasmost studies used Thiazide diuretics and few (if any) used Furosemide, we still

m to be using a lot of Furosemide instead of Thiazide diuretics. The rational of this

cticeis questionable but it could be based on the availability of drugs in KNH, the

victionof the medical practitioners on the superior efficacy of these drug combinations

both. We also observed that most of our patients (78.5%) had a poor BP control that

Id possibly have contributed to the high prevalence of target organ damage.

noughthe prevalence of obesity (24.7%) in hypertensive patients seems to have

reasedover the last 10 years since the study done by Yonga et al (28.3%)[23], nearly

f of the total studied patients were overweight. It is well known that being overweight

eetsblood pressure control and it has been shown that in overweight patients with

pertension, weight reduction enhances the blood pressure lowering-effect of

neurrent antihypertensive agents and can significantly reduce concomitant

diovascular risk factors such as diabetes and dyslipidaernia [101]. The observation

t more female patients were obese than male patients (p=0.022) is not unexpected as

all ages after puberty, women are more obese than men [102). The prevalence of

p.ntralobesity (29%) observed in this study is comparable to those see in the west

.2% - 27.1%) [102] perhaps reflecting the westernisation of our lifestyle.

e prevalence of ECG-LVH in our study (32.3%) fell within the range of prevalences of

.5% to 42.6% observed in previous local studies. All the local studies; including ours

erused the Sokolow-Lyons criteria (due to it's simplicity) or the Romhilt-Estes point

resystem (thought to be the most sensitive criteria) to assess ECG-LVH. As discussed

lier, the sensitivity and specificity of these criteria vary widely depending upon the

pulationsstudied, the "gold standard" employed (Echocardiographic left ventricular
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assversus necropsy measurements), and the severity of LVH [36, 37]. Never the less,

hough it is relatively insensitive compared to Echocardiography [39], the EGG does

ve prognostic significance. Hypertensive patients with echocardiographically I?roven

VH who also meet EGG criteria have a greater left ventricular mass than those without

expected EGG changes [104].

Iy nine patients (9.7%) had diabetes mellitus. This figure is far less than that observed

Yonga GO et al (15%) [23]. This large difference could be due to two reasons: first;

astof the diabetic patients in KNH are being followed in the special diabetic clinic and

and; the cut-off value used for diabetes mellitus in the previous study was a fasting

aodsugar of greater than 6.0 mmol/L while we used a higher cut-off value of a value

G greater or equal to 7.0 mmol{L [85]. It is also important to note that we observed that

significant percentage of the patients had IGT, there being no significant difference

tween the males and the females (in diabetes mellitus and IGT) despite the female

ientshaving more obesity than the males. It is known that the risk of developing IGT or

e 2 diabetes is not only dependent on obesity but is also dependent on genetic

etors,sedentary lifestyle and weight gain after the age 18yrs for females and 20 years

males among other factors [105]. These factors were not assessed in our study but

uld explain the absence of gender difference in our diabetics despite more female

tientsbeing obese.

wasinterestingly observed that two-thirds of the diabetic patients were newly diagnosed

this study and managed accordingly. Also all the patients with impaired glucose
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cewere not aware of their condition. This re-emphasizes the need for us to screen

ertensivepatients for other co-morbid conditions.

of the findings in this study is the very high prevalence of dyslipidaemia (69.9%), it

the most prevalent risk factor. This could possibly be explained by the fact that

of the patients were either overweight or obese. As we know obesity is associated

anumberof deleterious changes in lipid metabolism resulting in dyslipidaemia [106].

alsobeen shown in NHANES III that the prevalence of high blood cholesterol and

levelsof cholesterols were higher at BMllevels of over 25.0 rather than below 25.0

didnot increase consistently with increasing BMI above 25.0 [107].

studydone locally observed a dyslipidaemia of 28.3% in hypertensive patients [23],

e a study in a provincial teaching hospital done in Barcelona that looked at the

alence of lipid disorders in hypertensive patients observed the prevalence of

ipidaemia to be 47% [108]. These studies were done ten years ago, while a study

e three years ago in Israel which looked at risk factor clustering in ypertensive

ents observed the prevalence of dyslipidaemia to be 7"7% in the coronary artery

se-negative hypertensive subjects and 93% in the coronary artery disease-positive

ertensivesubjects (53]. As there is an international trend of increase in the prevalence

overweight and obesity [109], and the association between increased BMI and

lipidaemia [107], the prevalence of dyslipidaemia can be expected to have increased.

iscould also contribute to the great difference observed between the prevalence of

lipidaemia in our study and studies done 10 years ago.
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t ot the patient had more than one lipid abnormality, with the most prevalent type of

ipidaemia being low HDL-C. The presence of Metabolic Syndrome in the studied

ulationis suggested considering that all the study patients were hypertensive, a high

valence (71%) of patients who were either overweight or obese and a 38.7%

alence of low HDL-C. Of interest is the significant correlations observed between

/HDLratio and HDL-C and TC. Although one might explain these correlations by the

viousconstituent reason of the TCjHDL ratio, it should be noted that the two

stituents (TC and HDL-C) vary and manifest differently and independently in

lipidaemicconditions.

a study done in Stanford University School of Medicine, USA [110] that had set to

finethe pathophysiologic characteristics of patients at high risk for coronary heart

ease due to an increased TC/HDL ratio also observed significant (p < 0.001)

rrelationsbetween the TC/HDL ratio and HDL-C (r = -0.73). They also observed that

tientswith a high TC/HDL ratio were also significantly more insulin resistant, glucose

with a greater plasma insulin response to oral glucose, and

pertriglyceridaemic (p < 0.05 - 0.001). Considering that TCjHDL ratio is not affected by

ling levels, the cost of doing the full lipid profile and the suggestion that it may have

eaterpredictive value for CHD than serum total or LDL-cholesterol [51]; It is therefore

uitein order for one to suggest the use of TCjHDL ratio rather than the full lipid profile in

rset-up.

wasalso observed that only 1 patient was on a lipid-lowering agent (Statin) and that

Iy 5 patients had had lipid profile assays in their follow-up at KNH; perhaps reflecting
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lack of comprehensive management of the hypertensive patients, lack of reliabie

'Iiliesor poor socio-economic status of the patients. This problem needs to be looked

as the majority of the hypertensive patients studied have dyslipidaemia, therefore

need to be screened for the same and managed accordingly.

ugh the prevalence of current cigarette smoking observed in this study (6.5%) is

chsmaller than that of a study [23] done locally (25.0%), twenty-one patients (22.6%)

e classified as ex-smokers. Also the afore-mentioned local study [23] considered

okingto be significant when the habit of smoking had been consistently a daily routine

manyyears. Such a definition, if used in our study, would easily have included all the

.smokers in the "significant smokers" group resulting in a prevalence of about 29%. Not

hstanding the above comment, our prevalence of current smokers is low and most of

patients who had a history of cigarette smoking had quit smoking more than one year

0, a habit that should be encouraged more as it has been shown hat cardiac risks

sociated with cigarette smoking diminish relatively soon after smoking cessation and

ntinue to fall with increasing length of time since quitting [111]. In fact in one study of

post-infarction patients the risk of recurrent infarction fell y 50 percent vithin one year

smokingcessation and normalized to that of nonsmokers within two years [112].

wasalso observed that all the current smokers and ex-smokers were males except for 1

-smoker was a female (p<0.001). This observation is similar to that seen in previous

cal studies [23] but different from the western population in which prevalences of

rrent smokers have been reported to be 23.6% in males and 20% in females [113].

lerestingly in the above-mentioned study [113], whereas the percentage of male current
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akershad decreased compared to previous studies, the percentage of female current

akershad increased. Locally, studies in hypertensives have not shown an increase in

percentage of female current smokers, possibly due to the different socio-cultural

aviours of the two regions.

e prevalence of hypertensive retinopathy was very high (64.5%), it being the most

evalent target organ damage. Previous local studies had observed prevalences of

,0%[14], 72.9% [61] and 75% [62]. The studies done by Awan AM et al [61] and

gumuta AM [62], used retinal photography while the retrospective study done by Lule

Net al (14], used routine fundoscopy. As stated in the literature review (above) retinal

otography is superior in detecting minor changes of hypertensive retinopathy, hence

aresensitive, than routine fundoscopy [63].

e fact that we still observe a high prevalence of hypertensive retinopathy after studies

ne 15 to 20 years ago had observed similar high prevalences is very saddening. This

uld be a reflection of the poor BP control in our patie ts or due to late diagnosis of

ypertension or referral of our patients. We also observed that nearly all the patients

udied had milder grades of hypertensive retinopathy (grade I and II), with the majority

aving grade I hypertensive retinopathy. This implies that we still have a chance to

revent further progression of hypertensive retinopathy in hypertensives if we take

propriate measures and manage the patients in totality. Previous local studies [61, 62]

ad observed a higher prevalence of the higher grades of hypertensive retinopathy as

eir study populations had more severe blood pressures due to the criteria for

etens/on used fn tfle sraaies (160 - 170/100mmHg!
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eprevalence of nephropathy observed (21.5%) was higher than that of 15% observed

patients with essential hypertension in a study done in the United Kingdom [114].

sible explanations could be that the United Kingdom (UK) study was done 10 years

and the prevalence in the UK might now be higher due to the increase of obesity

rallY resulting in poorer BP control. Also genetic and environmental factors may have

ntributed to this difference. A local prevalence in the audit report done by Kayima JK

1 when he looked at the scope of renal disease in the Renal Clinic at KNH was 17%.

data is available locally or in Africa that looked at the prevalence of nephropathy in

ertensive patients.

withstanding the above observation, we observed that most of the patients (41.9%)

a a creatinine clearance of 60 - 89.9 rnl/min. Though this range of creatinine clearance

y be normal for certain age groups (those above 60 years Old), it was observed that

ee-quarter of the patients with a creatinine clearance of 60 - 89.9 ml/min were of the

e 60 years or below (p=0.023) inferring that for the majority of these patients this was

abnormal creatinine level. These observations suggest that a large number of our

oertensive patients, though may not have chronic renal failure, do ·have chronic kidney

ease (CKD) stage II according to the K/DOQI staging and guidelines [115].

the (four) patients with proteinuria ~ 30mg/dl had abnormal creatinine clearance

ues. The very low prevalence of patients with proteinuria ~ 30mg/dl is in keeping with

ohropathies associated with hypertensive nephrosclerosis suggesting that the

hropathy observed in our study was likely secondary to hypertension.
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significant correlation in which the higher the BMI the better the creatinine clearance

ervedwas an expected finding, as increased renal blood flow and glomerular filtration

has been associated with obesity [116]. It is also known that using actual body

'ghtin the Cockcroft - Gault equation overestimates the creatinine clearance of obese

ients[117].

e prevalence of Cerebrovascular Accidents in this study is 11.8%. A 4-years

ospective study done in hypertensive patients who had attended KNH both as

patients and in-patients between January 1977 and December 1980 by Lule GN et al

4], reported a stroke prevalence of 10.0%. Though there is a very small difference in the

evalenceof CVA between our study and that done by Lule GN et ai, it should be noted

at we observed patients who were attending as outpatients in the general MOPCs only.

so most of our stroke patients maybe are being followed up in the special Neurology

inic in KNH. By virtue of the above scenario it is but only logical to argue that the

evalence of this target organ damage in reality can only be higher and not lower than

1.8% .

.oreW et al [71] and Bahemuka M [74] found hypertension to account 'for 30 - 50% of

!rokes at Kenyatta National Hospital. All these studies involved in-patients, their

ypertension definition was; at least 2 BP readings of 165/95 or higher and most

nportant of all, they looked at patients with stroke whereas we looked at patients with

vpertension.
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study by Lule GN et al [14] mentioned above, they reported the prevalence of

iacdisease to be 33.0% of whom all had congestive cardiac failure (CCF). A similar

ence of clinical cardiac disease (32.3%) was observed in our study. Just over a half

e clinical cardiac diseases comprised of congestive cardiac failure with the rest

ng had a history of angina or previous myocardial infarction. Nearly all the patients

only one clinical cardiac disease, with only 2 patients having two clinical cardiac

ses (congestive cardiac failure and previous myocardial infarction). Ogola EN and

GO [77] observed that among the patients admitted with CCF in KNH, 17.6% of

were due to hypertensive heart disease. A study done in Ghana that evaluated the

. logy of heart failure in 572 consecutive patients with heart failure referred to the

ionalCardiothoracic Centre, Accra, over a 4-year period observed that hypertension

thecause of heart failure in 21.3% of the patients [78].

piteour prevalence of clinical cardiac disease being similar to that observed by Lule

et al [14], the fact that most of the patients in KNH are followed up in the special

diology Clinic, the real prevalence of clinical cardiac disease in our hypertensive

ientsmay be more than 32.3%. The fact that the previous study [14] did not find any

es of coronary heart disease (CHO) could partly be explained by: the lack of

dardization of the clinical assessment of CHO due the study design employed

rospective), and the low prevalence of obesity as compared to that observed in our
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eFramingham study [5] and a local study [23], it was observed that clusters of two or

of these risk factors with hypertension were found to occur ~ 50% of the time

ilar to our finding of 53.8%). The distribution of risk groups observed in our study

Is a gloomy picture of our hypertensive patients considering only 10 years ago Yonga

etal [23] had reported a much better picture than this. The local study [23] observed

45.0% of the patients had no other risk factor; 6.7% had hypertension with one other

factor and 48.3% had hypertension with 2 or more other risk factors. This difference

y be due to the high prevalence of dyslipidaemia observed in our study. According to

JNC VI risk stratification, JNC VI group risk A patients (no risk factors) comprise a very

allminority in this study (5.4%). A similar observation, group risk A patients < 5%, was

orted in a study done in Israel [53] that looked at risk factor clustering in hypertensive

tients.

e prevalence of target organ damage observed of 76.3% is very high and could be

ective of the quality of control of blood pressure in our patients and the deficiency of

total management of the patient due to whatever factors (another study could be

dertaken to look into these factors). In spite of such a comment, we need a so to realise

atKNH is not only a primary health care provider but also doubles as a tertiary referral

mtre. Therefore some of the patients seen could already have had target organ damage

riarto being referred to KNH. A study done in Burkina-Faso that examined the clinical

atures of renal disease in patients admitted in the Ouagadougou hospital for high blood

essure to determine the risk factors in the black population, also observed the effect of

fpertension on at least one target organ damage in 73.2% of the patients and on at least

ee target organs in 382% (951
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!shown in figure14 above, there seems to be a pattern suggesting that the more the

mber of risk factors the hypertensive patients had, the higher the chance of having

rgetorgan damage. This is logical and can be expected considering the additive and

~Itiplicative effects of the risk factors one on another in the development of a

ifdiovascular event. Not withstanding this observation, a more powered study is needed

tassess this correlation.

64



LIMITATIONS

An under estimation of prevalence of target organ damages in this population is

possible since the study was limited to medical out-patient clinics, while some

patients with target organ damage were possibly being followed up in the

respective special clinics.

An underestimation of prevalence of cardiovascular disease in this population is

possible since no effort was made towards screening for or definitive diagnosis of

CHD (no exercise stress test or angiographic studies were done).

Cockcroft - Gault equation was used to calculate creatinine clearance, which is

known to overestimate creatinine clearance in the obese patients.
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CONCLUSIONS

There was a high prevalence of cardiovascular risk factors in our hypertensives with

nearly all patients having a cardiovascular risk factor, with at least two risk factors

(excluding hypertension) being found in most study patients. The most prevalent

risk factor was dyslipidaemia and the least prevalent risk factor being cigarette

smoking.

There was a high prevalence of overweight patients, chronic kidney disease, ECG-

.LVH, clinical cardiac disease, impaired glucose tolerance and ex-smokers.

Nearly all patients had at least one target organ damage, with the most prevalent - r----

organ damage being hypertensive retinopathy and the least prevalent being

cerebrovascular accidents.

4. There was a trend suggesting that the more cardiovascular risk factors a patient

had, the higher the chance of developing target organ damage.
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RECOMMENDATIONS

1. A comprehensive protocol (taking into consideration co-morbid conditions and

target organ damage) be designed which will be used for total management of

hypertensive patients and sensitisation of health workers in Kenyatta National

Hospital.

2. A study be done in KNH to look at the determinants for the low percentage of

patients with controlled blood pressures.

3. More prospective studies are needed to identify the specific vascular risk factors,

and their associated relative risks of developing target organ damage, in patients

with hypertension in the general population, using larger samples with case-control

or cohort designs, more active diagnosis of vascular disease, involving accurate

screening and diagnostic techniques, and comparison of urban and rural

populations.
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APPENDICES

.1 APPENDIX I STUDY PROFORMA

ame _

ate ----------------------

Study No _

OPNo _

B (month, year) Age (years) _

ate of diagnosis of hypertension (month, year) 1 _

ration of hypertension (months, year) 1 _

EMOGRAPHICS

Gender 1= Male 2=Female o

Marital Status

1=Single 2=Married 3= Divorced 4=Widowed 5=Separated D

Usual residence

Usual occupation

Current formal employment status

1= Employed 2= Unemployed 3= Never had formal employment

4= Retired

o
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Level of formal education

1=None 2= Primary school 3=Secondary school 4=Tertiary level

5= Other (specify)

D

ST MEDICAL HISTORY

Have you ever had any of the following? (Tick response/s)

D 1 = Been told by a doctor that you have coronary heart disease?

D 2 = Heart attack

0 3 = Angina pectoris (chest pain due to insufficient blood flow the

heart).

D 4 = Coronary bypass surgery

D 5 = Coronary angioplasty (coronary "balloon" procedure)

D 6 = Abdominal aortic aneurysm

D 7 = Blockage of arteries to the limbs

D 8 = Transient Ischaemic Attacks (transitory strokes)

D 9 = Blockage of carotid artery

010 = Stroke

:AMILY HISTORY

Did or do any of your relatives suffer from diabetes?

1= Yes 2=No D
oFather 0Mother 0 Brother/Sister 0 Children 0 Other (specify)
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Did or do any of your relatives suffer from hypertension?

1= Yes 2=No D

D Father DMother D Brother/Sister D Children D Other (specify)

Did any of your first-degree relatives (father, mother, brothers, sisters or children)

suffer from heart attack, stroke or sudden death?, if a male relative before 55years /

female relative before 65 years.

1= Yes 2=No D

OKING HABITS

Are you currently smoking cigarettes?

1= Yes 2=No D
a) If "yes" how many cigarettes do you usually smoke per day?

Cigarettes Iday

b) How many cigarettes did you smoke per day a year ago? _

Cigarettes /day

c) How old were you when you began to smoke cigarettes? ysars

11 . Have you ever smoked cigarettes?

1=Yes 2=No D
a) If "yes" what is the maximum number of cigarettes you ever smoked per

day for as long as a year?
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Do you drink alcohol?

1=Yes 2=No

Quantify units/day

)RRENT MEDICATIONS

Are you currently on any of the following medications?

1=Yes 2=No 3= Don't know

OHA (drug, dose & duration)

Insulin treatment (formulation, dose & duration)

Blood pressure lowering drugs (drug, dose & duration)

Blood lipid-lowering drugs (drug, dose & duration)

Any other drug taken regularly, at least once a day (drug, dose & duration»

'HYSICAL EXAMINATION

14 Height (cm)

15. Weight (kg)

16. BMI (kg/m2)

17. Waist circumference (cm)

18. Hip circumference (cm)

19. WHR

20. 1st BP Reading mmHg 2nd BP Reading ____ mmHg

Average of 2 BP Readings: mmHg
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EYES

Keith Wagener grading

NECK

1 D 2 D

Raised jugular venous pressure

Yes = 1 No=2 D
HEART

Apex beat _

Thrills: Yes =1 No=2 Specify _ D

Herat rate /min, Rhythm:

Regular=1 Irregular=2 Gallop=3 Other=4 Specify _ D

Heart sounds

Normal

Specify _

Yes = 1 No=2 D

Significant murmurs

Systolic Yes= 1 No= 2 D
Specify

Diastolic Yes = 1 No=2 D
Specify

NEUROLOGICAL EXAMINATION (Tick finding/s)

Stroke Yes = 1 No=2 D
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LAB RESULTS

Fasting blood sugar rnrnol/l,

Creatinine urnol/l,

Creatinine Clearance rnt/rnin-----

Serum Lipid profile

Total cholesterol mmol/l,-----

HDL-cholesterol rnrnol/l,

LDL-cholesterol mmol/L

Triglycerides mmol/L

Urinalysis

Specific gravity _

pH

Glucose ---

Protein _

Ketones _

Nitrites

Leucocytes _

Blood ---

Bilirubin ---

Urobilinogen ---
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