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ABSTRACT

BACKGROUND

Cardiovascular disease develops 7 to 10 years later in women than in men and is still the major cause of death in
women. The risk of heart disease in women is often underestimated due to the misperception that females are
‘protected’ against cardiovascular disease.

AIM

To determine 10 year cardiovascular risk in hypertensive patients of either sex with emphasis on specific risk
factors predisposing to morbidity and mortality from cardiovascular disease in both sexes.

MATERIALS AND METHODS

This cross-sectional observational study was conducted in the Cardiology outpatient department (OPD) at
Rajindra Hospital, Patiala. A total of 150 patients were included in the study. The data pertaining to four risk
factors-ages, smoking history, blood pressure and serum cholesterol level was collected from all the patients.
Data collected was used to calculate 10 year risk of morbidity and mortality from cardiovascular disease by
using Framingham Risk Score.

RESULTS

In the present study patients were in the age group of 35-60 years and out of 150 patients 85 were females and
65 were males. It was observed that serum cholesterol was in borderline range in 46.15% of females and 29.4%
of males whereas raised serum cholesterol levels were observed in 23.5% females and 15.38% males. 52.9% of
females and 92.3% of males were having stage 1 hypertension and stage 2 hypertension was risk factor in
47.05% of females and 23.07% of males. Smoking history was present in 4.7% of females and 61.5% of males.
According to Framingham Heart Score, 8.2% of females and 26.15% males were in low risk category
(calculated risk<10%). Moderate risk (calculated risk between 10-20%) was observed in 35.29% females and
33.84% males whereas high risk (calculated score more than 20%) was observed in 56.4% females and 55.38%
males.

\ KEY WORDS: Hypertension, cholesterol, smoking and Framingham Heart Score }
INTRODUCTION risk of heart disease in women is often
Cardiovascular disease develops 7 to 10 years later underestimated due to the misperception that
in women than in men and is still the major cause females are ‘protected’ against cardiovascular
of death in women over the age of 65 years. The disease. Recent data from the National Health and
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Nutrition Examination Surveys (NHANES) have
shown that over the past two decades the
prevalence of myocardial infarctions has increased
in midlife (35 to 54 years) women, while declining
in similarly aged men. ™ It is assumed that
exposure to endogenous oestrogens during the
fertile period of life delays the manifestation of
atherosclerotic  disease in  women. Before
menopause the CHD event rate in women is low
and predominantly attributed to smoking.
Women with an early menopause (<40 years) have
a two-year lower life expectancy compared with
women with a normal or late menopause.®!Data
from the Framingham Heart Study suggest that a
harmful cardiovascular risk profile may be more
cause than consequence of age at menopause. In
the Women’s Ischemia Syndrome Evaluation
(WISE) study it was shown that young women with
endogenous oestrogen deficiency have a more than
sevenfold increase in coronary artery risk.!"
Oestrogens have a regulating effect on several
metabolic factors, such as lipids, inflammatory
markers and the coagulant system. They also
promote a direct vasodilatory effect through the
receptors in the vessel wall. Furthermore, signs of
subclinical atherosclerosis, as visualised by intima-
media thickness measurements, can already be
found in women before menopause, especially
when several CHD risk factors are present. !
Women with clinically manifest CHD are in
general older than men, with a higher expression of
cardiovascular risk factors.’®”! Although women
and men share most classic risk factors, the
significance and the relative weighting of these
factors are different. At younger ages (<50
years) smoking is more deleterious in women than
in men, with a larger negative impact of the total
number of cigarettes smoked per day.*®Smoking
increases the risk of a first acute myocardial
infarction (AMI) relatively more in females than in
men. In young premenopausal women smoking
causes a down regulation of the oestrogen-
dependent vasodilatation of the endothelial wall. &
Body weight may increase during the first years
since menopause and body fat distribution changes
from a gynoid to a more android pattern. Central
obesity with an increase in visceral fat occurs more
frequently after menopause, with a higher presence
of comorbid risk factors and components of the
metabolic syndrome in women compared with
ageing men. "¥ with the increasing incidence of
obesity there is a parallel increase in the prevalence

of type 2 diabetes. Women with diabetes are at
greater risk for cardiovascular complications than
their male counterparts. In a meta-analysis of 37
prospective cohort studies, the risk of fatal CHD is
50% higher in women with diabetes compared with
male diabetics. ™Y Systolic blood pressure rises
more steeply in ageing women compared with men,
and this may be related to the decline in oestrogen
levels in  menopause transition.*2** I After
menopause there is an up regulation of the renin-
angiotensin system, with an increase in plasma-
renin activity. Salt sensitivity and sympathetic
activity are also increased in postmenopausal
compared with premenopausal women. At older
age (>75 years) isolated systolic hypertension is
14% more prevalent in women and an important
cause of left ventricular hypertrophy, (diastolic)
heart failure and strokes. Moderate or borderline
hypertension (<140/90 mmHg) causes more
endothelial ~ dysfunction and  cardiovascular
complications in women than in
men."Hypertension often starts in the menopausal
transition period and can cause a variety of
complaints, such as chest pain, palpitations,
headaches and even sensations of hot
flashes.™ These complaints are often attributed to
menopause but are less prevalent when elevated
blood pressure is adequately treated.* It s
controversial whether women who have relatively
more vaso-vegetative symptoms during menopause
transition are at greater risk for CHD.® At
younger age, the relative risk of hyper
cholesterolaemia is lower in women compared with
men. During menopause, total cholesterol and low-
density lipoprotein (LDL) levels rise by 10 and
14% respectively and lipoprotein (a) increases 4 to
8%, whereas high-density lipoprotein (HDL)
cholesterol levels remain unchanged. * %! |t may
therefore be important to (re)evaluate the lipid
profile after menopause when borderline
premenopausal values were found. Above 65 years
of age mean LDL cholesterol is higher in women
compared with men. At all ages HDL-cholesterol
levels are 0.26 to 0.36 mmol/I higher in women but
from the Framingham study it is known that a low
HDL cholesterol implicates a higher CHD risk in
women than in men.”! Although women have
often been under-represented in many statin trials
in the past, there is currently no doubt that in
secondary prevention LDL reduction in women
leads to an equally lower CHD mortality as in
men.?2 On the other hand, in primary prevention
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the role of statin therapy in women is still
controversial. Caution is needed, however, as
women have a lower absolute risk in the age groups
that have been studied thus far. A recent large
Japanese study showed clear benefits of primary
prevention with statins in women with moderately
elevated cholesterol levels above the age of 55
years. [ The age difference in the occurrence of
CHD events among men and women was
accounted for in the JUPITER trial, where
comparable benefits of primary prevention with a
statin were found in healthy men >50 years and in
women >60 years with normal LDL levels but
elevated hs-CRP levels. 4 Wo™" with a history
of hypertensive diseases in pregnancy are at
increased risk for hypertension and premature
cardiovascular disease later in life. Especially in
women after preeclampsia, defined as hypertension
(>140/90 mmHg) and proteinuria (>0.3 g/24 h)
after 20 weeks of gestation, the risk of future CHD
is twice as high compared with women who were
normotensive during pregnancy.?®! Women with a
placental syndrome in combination with poor foetal
growth or intrauterine death are considered to be at
greatest risk.”®! Hypertensive disorders are thought
to be associated with an abnormal placentation
leading to aberrant autonomic control and
inappropriate release of vasoactive substances
causing endothelial dysfunction in the maternal and
foetal circulation. In women with gestational
diabetes the relative risk to develop type 2 diabetes
is even 7 to 12 times higher compared with women
with  normoglycaemic pregnancies. “1  The
characteristics of pregnancy-related disorders
provide a wunique opportunity for a better
cardiovascular risk assessment and prevention, but
have not yet been incorporated in the latest
guidelines for CHD prevention in women.
Cardiovascular disease is the major cause of death
in women and is still under-recognized and
undertreated. A greater awareness of the
differences in presentation of angina pectoris and
ACS between men and women, with gender-based
interpretation of diagnostic tests, is mandatory for
health care professionals to improve therapeutic
strategies and outcomes in women. Cardiology
guidelines should be more focused on sex-related
differences when appropriate. Further, women
themselves need to be more aware of their own risk
factors and clinical signs of CHD. Many biological
differences in atherosclerosis between men and

women are not yet clarified and will need further
research in the future.

MATERIALS AND METHODS

STUDY DESIGN

This cross-sectional observational study was
conducted in the Cardiology outpatient department
(OPD) at Rajindra Hospital, Patiala. A total of 150
patients were included in the study. The data
pertaining to four risk factors-ages, smoking
history, blood pressure and serum cholesterol level
was collected from all the patients. Data collected
was used to calculate 10 year risk of morbidity and
mortality from cardiovascular disease by using
Framingham Risk Score.

INCLUSION CRITERIA

e Patients with hypertension in stage I/stage 1l

e Newly diagnosed and old patients of
hypertension

e Hypertensive patients with or without
comorbidities

EXCLUSION CRITERIA

e  Pregnant patients with hypertension

e  Patients with systolic BP > 210 and/or diastolic
BP > 120 mm Hg, requiring emergency care

STUDY SEQUENCE

All the patients were informed about the study in
layman language and written informed consent was
taken. The patients coming to the outpatient
department of Cardiology, Rajindra Hospital, and
Patiala were included in the study. A total of 150
patients were included in the study. The data
pertaining to four risk factors-ages, smoking
history, blood pressure and serum cholesterol level
was collected from all the patients. Data collected
was used to calculate 10 year risk of morbidity and
mortality from cardiovascular disease by using
Framingham Risk Score.

STATISTICAL ANALYSIS

Descriptive statistics had been applied for the
analysis of data. Data was expressed in proportion
and percentage form and represented in the form of
tables, charts and bar diagrams.

RESULTS
A total of 150 patients were included in the study.
Patients of either sex, or only out-patients were
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included in the study. The data pertaining to four
risk factors-ages, smoking history, blood pressure
and serum cholesterol level was collected from all
the patients. Data collected was used to calculate

10 year risk of morbidity and mortality from
cardiovascular disease by using Framingham Risk
Score.
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As shown in the graph, out of 150 patients 65 were males and 85 were females.
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As shown in the above graph, the most common risk factor for cardiovascular diseases in females is stage 1

hypertension followed by borderline cholesterol levels.
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As shown in the above graph, the most common risk factor for cardiovascular diseases in males is stage 1

hypertension followed by smoking history.
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GRAPH-4
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As shown in the above graph, 56.4% of females were having high risk for cardiovascular diseases whereas
35.29% females were having moderate risk and 8.2% were having low risk.

GRAPH-5

Risk stratification in Males

W Loves Rk

m Mioerate Risk

Lo Risk Woer ate Risk

As shown in the above graph, 55.38% of males were having high risk for cardiovascular diseases whereas
33.84% females were having moderate risk and 26.1% were having low risk

DISCUSSION

In the present study patients were in the age group
of 35-60 years and out of 150 patients 85 were
females and 65 were males. It was observed that
serum cholesterol was in borderline range in
46.15% of females and 29.4% of males whereas
raised serum cholesterol levels were observed in
23.5% females and 15.38% males. 52.9% of
females and 92.3% of males were having stage 1
hypertension and stage 2 hypertension was risk
factor in 47.05% of females and 23.07% of males.
Smoking history was present in 4.7% of females
and 61.5% of males. According to Framingham
Heart Score, 8.2% of females and 26.15% males
were in low risk category (calculated risk<10%).
Moderate risk (calculated risk between 10-20%)
was observed in 35.29% females and 33.84% males

whereas high risk (calculated score more than 20%)
was observed in 56.4% females and 55.38% males.

CONCLUSION

In the present study, raised cholesterol levels and
stage 2 hypertension were most common risk
factors for cardiovascular disease in females and in
male’s stage 1 hypertension and smoking were the
most common risk factors. Calculated Framingham
heart score showed that 91.69% of the females
were in moderate and high risk category (78 out of
85) i.e. their score was more than 10%. In males,
89.22% were in moderate and high risk category. In
females only 8.2% were in low risk category
whereas 26.15% of males were in low risk
category. It could be concluded that females were
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having higher risk of morbidity and mortality from ACKNOWLEDGEMENT

cardiovascular disease in next 10 years as The authors would like to thank Dr. Anjleen Kaur,

compared to males. Dr. Neetu Sharma and Dr.Kiranpreet for their kind
collaboration in the preparation of this article.

REFERENCES

[1]. Towfighi A, Zheng L, Ovbiagele B. Sex-specific trends in midlife coronary heart disease risk and

2.
3.
[4].

[5].

[6].
[71

[8].

[9].
[10].
[11].

[12].

[13].
[14].

[15].

[16].

[17].

[18].

[19].

[20].

prevalence. Arch Intern Med. 2009; 169:1762-6.

Prescott E, Hippe M, Schnohr P, Hein HO, Vestbo J. Smoking and risk of myocardial infarction in women
and men: longitudinal population study. BMJ. 1998; 316:1043-7.

Ossewaarde ME, Bots ML, Verbeek AL, et al. Age at menopause, cause-specific mortality and total life
expectancy. Epidemiology. 2005; 16:556-62.

Bairey Merz CN, Johnson BD, Sharaf BL, et al. Hypoestrogenemia of hypothalamic origin and coronary
artery disease in premenopausal women: a report from the NHLBI-sponsored WISE study. J Am Coll
Cardiol. 2003; 41:413-9.

Sutton-Tyrell K, Lassila HC, Meilahn E, Bunker C, Matthews KA, Kuller LH. Carotid atherosclerosis in
premenopausal and postmenopausal women and its association with risk factors measured after
menopause.Stroke. 1998; 29:1116-21.

Hochman JS, Tamis, JE, Thompson TD, et al. Sex, clinical presentation, and outcome in patients with
acute coronary syndromes. N Engl J Med. 1999; 341:226-32.

Vaccarino V, Parsons L, Every NR, Barron HV, Krumholz HM. Sex-based differences in early mortality
after myocardial infarction. National Registry of Myocardial Infarction 2 Participants. N Engl J Med.1999;
341:217-25.

Grundtvig M, Hagen TP, German M, Reikvam A. Sex-based differences in premature first myocardial
infarction caused by smoking: twice as many years lost by women as by men. Eur J Cardiovasc Prev
Rehab.2009; 16:174-9.

Vanhoutte PM, Shimokawa H, Tang EHC, Feletou M. Endothelial dysfunction and vascular disease. Acta
Physiol. 2009; 196:193-222.

Kip KE, Marroquin OC, Kelley DE, et al. Clinical importance of obesity versus the metabolic syndrome in
cardiovascular risk in women. Circulation. 2004; 109:706-13.

Huxley R, Barzi F, Woodward M. Excess risk of fatal coronary heart disease associated with diabetes in
men and women: meta-analysis of 37 prospective cohort studies. BMJ. 2006; 332:73-8.

Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, Higgins M, et al. Prevalence of hypertension in the
US adult population. Results from the Third National Health and Nutrition Examination Survey, 1988-
1991. Hypertension. 1995; 25:305-13.

Dubey RK, Oparil S, Imthurn B, Jackson EK. Sex hormones and hypertension. Cardiovasc Res.2002;
53:688-708.

Barton M, Meyer MR. Postmenopausal hypertension. Mechanisms and therapy. Hypertension. 2009;
54:1118.

Vasan RS, Larson MG, Leip EP, Evans JC, O'Donnell CJ, Kannel WB, et al. Impact of high-normal blood
pressure on the risk of cardiovascular disease. N Engl J Med. 2001;345:1291-7.

Maas AHEM, Franke HR. Women’s health in menopause with a focus on hypertension. Neth Heart
J.2009; 17:69-73.

lkeda H, Inoue T, Uemura S, Kaibara R, Tanaka H, Node K. Effects of candesartan for middle-aged and
elderly women with hypertension and menopausal-like symptoms. Hypertens Res. 2006; 29:1007-12.

Gast G-CM, Grobbee DE, Pop VIM, Keyzer JJ, Wijnands-van Gent CJM, Samsioe GN; et al. Menopausal
complaints are associated with cardiovascular risk factors. Hypertension. 2008; 51:1492-8.

Matthews KA, Meilahn EN, Kuller LH, Kelsey SF, Caggiula AW, Wing RR. Menopause and risk factors
for coronary heart disease. N Engl J Med. 1989; 321:641-6.

Abbey M, Owen A, Suzakawa M, Roach P, Nestel PJ. Effects of menopause and hormone replacement
therapy on plasma lipids, lipoproteins and LDL-receptor activity. Maturitas. 1999; 33:259-69.

www.ijrpp.com

~300~



Payal preet et al/Int. ]. of Res. in Pharmacology & Pharmacotherapeutics Vol-4(3) 2015 [295-301]

[21]. Kannel WB, Castelli WP, Gordon T, McNamar PM. Serum cholesterol, lipoproteins, and the risk of
coronary heart disease. The Framingham Study. Ann Intern Med. 1971; 74:1-12.

[22]. Baigent C, Keech A, Kearny PM, Blackwell L, Buck G, Pollicino C, et al. Cholesterol Treatment Trialists
collaborators. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data
from 90.056 participants in 14 randomised trials of statins. Lancet. 2005; 366:1267-78.

[23]. Mizuno K, Nakaya N, Ohashi Y, Tajima N, Kushiro T, Teramoto T, et al. Usefulness of pravastatin in
primary prevention of cardiovascular events in women. Analysis of the management of elevated
cholesterol in the primary prevention group of adult Japanese (MEGA-study). Circulation. 2008; 117:494-
502.

[24]. Ridker PM, Danielson E, Fonseca FA, Genest J, Gotto AM, Kastelein JJ, et al. Rosuvastatin to prevent
vascular events in men and women with elevated C-reactive protein. N Engl J Med. 2008; 359:2195-207.

[25]. Bellamy L, Casas JP, Hingorani AD, Williams DJ. Pre-eclampsia and risk of cardiovascular disease and
cancer later in life: systematic review and meta-analysis. BMJ. 2007; 335:974-85.

[26]. McDonald SD, Malinowski A, Zhou Q, Yusuf S, Devereaux PJ. Cardiovascular sequelae of
preeclampsia/eclampsia: a systematic review and meta-analysis. Am Heart J. 2008; 156:918-30.

[27]. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2 diabetes mellitus after gestational diabetes: a
systematic review and meta-analysis. Lancet. 2009; 373:1773-9.

[28]. Mosca L, Banka CL, and Benjamin EJ, et al. Evidence-based guidelines for cardiovascular disease
prevention in women: 2007 update. Circulation. 2007; 115:1481-501.

www.ijrpp.com

~301~



