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Reducing vascular disease risk: The undesirable and desirable guidelines

R. TANDON

INTRODUCTION
The recent article ‘Risk factors for acute myocardial infarction in
a rural population of central India’,1 and the accompanying edito-
rial ‘Coronary risk factor studies: Methods and messages’2 stimu-
lated me to suggest some guidelines for a desirable risk factor
profile of people living in the Indian subcontinent. This includes
Bangladeshis (B), Indians (I), Pakistanis (P) and Sri Lankans (S),
or the BIPS population. Coronary risk factors are increasing all the
time; some are not modifiable (age, sex, heredity) while others are.
The modifiable risk factors are either major (hypertension,
hypercholesterolaemia, nicotine abuse) or minor (obesity, diabe-
tes, physical inactivity, Type A personality). The more recently
identified modifiable risk factors include hyperhomocystinaemia,
high sedimentation rate and C-reactive protein. I confine my
suggestions to the 3 major modifiable risk factors—hypertension,
hypercholesterolaemia and nicotine abuse.

It is now well established that the BIPS population, either
living in their own countries or migrating to other countries, have
a much higher risk than any other population for vascular disease
including ischaemic heart disease (IHD), ischaemic cerebrovas-
cular disease, renal vascular disease and peripheral vascular
disease.3–5 Studies suggest that the BIPS population may be more
susceptible to IHD because of hyperinsulinaemia, impaired glu-
cose tolerance, central obesity, systemic hypertension,
hypertriglyceridaemia and low high density lipoprotein (HDL)
cholesterol.6 However, the 3 major modifiable risk factors con-
tinue to be relevant in the BIPS population. Do we have guidelines
for desirable levels of hypertension and hyperlipidaemia based on
studies in the BIPS population? The answer is No.

The current guidelines are based on recommendations of the
Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure and
the National Cholesterol Education Program-Adult Treatment
Panel (NCEP-ATP III) of the USA for hyperlipidaemia. I suggest
some guidelines for the BIPS population designed on the pattern
of the NCEP-ATP III, but based mostly on guesswork since I
believe that something is better than nothing.7–9

HYPERLIPIDAEMIA
Observational and prospective studies indicate a consistent, posi-
tive and independent relationship between serum cholesterol
levels and the risk of IHD. There is no threshold. The higher the
cholesterol level, the higher the risk of IHD.8,10,11

A 10% increase in the level of cholesterol has been found to be
associated with a 21% increase in the risk of death from IHD.12 On
the other hand, reduction of cholesterol by diet, drugs or both has
been shown to reduce the risk of IHD.8 Hence, independent of the
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other risk factors for IHD, the lower the cholesterol level, the lower
the risk for IHD. The NCEP-ATP III evaluated the HPS, PROS-
PER, ALLHAT-LLA, ASCOT-LLA and PROVE-IT studies, and
came to the conclusion that the primary target in lipid lowering
should be a reduction in low density lipoprotein (LDL) choles-
terol.9 The relationship between LDL cholesterol and IHD risk is
not linear; the risk increases steeply with increasing LDL choles-
terol levels and hence it is a curvilinear or log–linear relationship.9

On the basis of HPS and PROVE-IT, an LDL cholesterol level
<100 mg/dl is not low enough. In high risk individuals it should
be lowered to <70 mg/dl.9

The most recent guidelines from NCEP-ATP III discuss the
levels of LDL cholesterol in relation to the risk factors for IHD8,9

(Table I).
The Framingham risk factor score has been used to assess the

event rate in a 10-year period as <10% (2+), 10%–20% (2++) or
>20%.13 Note that the Framingham risk score is dependent on (i) age,
(ii) sex, (iii) total cholesterol, (iv) HDL cholesterol, (v) systolic
blood pressure, and (vi) smoking. It is possible that cholesterol,
blood pressure and smoking were used to design the risk score,
since each one of them is an independent and absolute risk factor.
The Framingham risk score could increase because a person has
hypertension and is a smoker although his total cholesterol may be
<160 mg/dl. For example, a 52-year-old man with a systolic blood
pressure of 160 mmHg who is a smoker and has a total cholesterol
of 159 mg/dl with an HDL cholesterol of 39 mg/dl will have a
Framingham risk score of 13, giving a 10-year risk of 12%. The
goal for LDL cholesterol would be <130 mg/dl which he already
has. His risk, therefore, cannot be reduced unless we control his
blood pressure or smoking rather than the lipid profile. Will giving
statins to this patient be a waste of money?

Let me give another example. A 49-year-old man has no risk
factors but has an LDL cholesterol of 159 mg/dl, HDL cholesterol
of 45 mg/dl and triglycerides of 150 mg/dl, giving a total choles-
terol of 234 mg/dl. Should this person be left alone without any
advice?

The LDL cholesterol level for the BIPS population has to be
lower because of the high vulnerability for IHD. The suggested
guidelines are summarized in Table II.14

TABLE I. Low density lipoprotein cholesterol (mg/dl) levels
modified from the NCEP-ATP III guidelines

Risk factor* LDL cholesterol goal Lifestyle modifications Drugs

0–1 ↓  160 160 or ↑ 190 or ↑
2+ ↓  130 130 or ↑ 160 or ↑
2++ ↓  130 130 or ↑ 130 or ↑
High risk ↓  100 100 or ↑ 100 or ↑
Optional goal ↓  70 for high risk individuals

*Framingham score: 2+ 10-year risk <10%, 2++ 10-year risk 10%–20%, high risk >20%
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SYSTEMIC HYPERTENSION
Akin to hypercholesterolaemia, systemic hypertension is indepen-
dently associated with a risk of atherosclerotic vascular disease
manifesting as ischaemic stroke, IHD, renal vascular disease or
peripheral vascular disease. The higher the blood pressure, the
higher the risk of atherosclerosis and IHD.7 A reduction in blood
pressure with lifestyle modifications or drugs reduces the risk of
IHD. A meta-analysis of randomized trials (37 000 patients,
duration >5 years) showed that a reduction of diastolic blood
pressure by 5–6 mmHg with drugs resulted in a reduction in
mortality from vascular causes by 21%, stroke by 42% and
myocardial infarction by 14%.15,16 The estimated reduction of
mortality from IHD is by 2%–3% for every 1 mmHg reduction in
diastolic blood pressure.

The recommendations for systolic and diastolic blood pressure
levels have shifted from <160/90 mmHg to <140/90 mmHg, the
desirable level being <120/80 mmHg.7

The suggested guidelines for hypertension in the BIPS popula-
tion on the pattern of the NCEP-ATP III guidelines are summa-
rized in Table III.

NICOTINE ABUSE
Nicotine abuse requires nicotine delivery systems. The nicotine
delivery systems consist of inhalants such as cigarettes, beedis
and hukka, and for chewing and swallowing tobacco-laced pan,
pan masala or gutkha. Most of the available data are in relation to
smoking cigarettes, but since it is the nicotine which is the actual
risk factor we can assume that what is true for smoking cigarettes
will also be true for other nicotine delivery systems.

Observational studies indicate that smoking doubles the risk of
IHD and increases mortality by 70%.17 The risk increases with an
increasing number of cigarettes smoked. The IHD mortality
increased from 166/100 000 in non-smokers to 278/100 000 in
those smoking 1–14 cigarettes/day and to 427/100 000 in those
smoking >25 cigarettes/day.18,19 In a study in the BIPS population,
smoking was an independent risk factor with a clear dose effect.
The adjusted odds ratio for >10 cigarettes/day was 3.58 (p<0.0001)
and for smoking >10 beedis/day it was 4.36 (p<0.0001). Smoking
>10 cigarettes or beedis/day was found to have an independent
4-fold increased risk of acute myocardial infarction.20 Even passive

smoking is harmful and increases the risk of IHD.21 Nicotine abuse
is an absolute independent risk factor.

Data for recommending guidelines for nicotine abuse by smok-
ing are available but not for the amount of tobacco chewed. Since
beedis have a stronger tobacco content, the recommendation for
beedis should be approximately one half that of cigarette smoking.
I believe prospective studies are needed to establish guidelines for
the amount of tobacco chewed, depending on the nicotine content of
the varieties available in the market. The guidelines are summarized
in Table IV.

Table V gives a summary of recommendations in an abbrevi-
ated form for convenience of remembering. However, the bottom
line of each table should be considered as the recommendation for
the BIPS population.

CONCLUSION
Guidelines applicable to the American population are not valid for
the BIPS population. We have to develop our own risk factor profile
and guidelines to reduce the unusually high vascular disease risk
affecting our population. The available literature suggests that
hypertension, hyperlipidaemia and nicotine abuse are independent
risk factors for IHD. The vascular damage is directly proportional to
a higher level of each of these 3 risk factors. For example, the risk
of vascular disease with a blood pressure of 115/75 mmHg would
be less than that for 135/85 mmHg. Similarly, an LDL cholesterol
value of 130 mg/dl would be associated with more vascular disease
than 100 mg/dl. A person smoking 25 cigarettes/day has a higher
likelihood of developing vascular disease than someone smoking
only 5 cigarettes/day. Hence, guidelines using the presence of none
to multiple risk factors for any of these 3 risk factors are not
justified. Hypercholesterolaemia, hypertension and nicotine
abuse result in an absolute increase in the risk for vascular disease.
Therefore, the level at which advising lifestyle modifications or drug
therapy becomes cost-effective is irrelevant. The lower the choles-
terol and blood pressure levels the better, and complete abstinence
from abuse of nicotine as well as avoiding passive smoking is, in my
view, the correct recommendation.
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TABLE V. Guidelines for risk factors for the BIPS population

Risk factor LDL cholesterol Blood pressure Smoking
(mg/dl) (mmHg) (cigarettes)

0–1 ↓  160 ↓  160/90 Up to 25
2+ ↓  130 ↓  140/90 Up to 14
2++ ↓  130 ↓  130/80 Up to 5
High ↓  100 ↓  120/80 None
Optional goal ↓  70 115/75 No passive smoking

Ideally, the optional goal should be the optimal goal

TABLE IV. Suggested guidelines for smoking (number of
cigarettes) for the BIPS population

Risk factor Desirable Lifestyle modifications

0–1 Up to 25 ↑  25
2+ Up to 14 ↑  14
2++ Up to 5 ↑  5
High risk None –

Optimal goal: No passive smoking even with zero risk factor.

TABLE II. Suggested guidelines for low density lipoprotein
cholesterol (mg/dl) for the BIPS population

Risk factor LDL cholesterol goal Lifestyle modifications Drugs

0–1 ↓  90 ↑  90 ↑  105
2+ ↓  85 85 or ↑ 90 or ↑
2++ ↓  80 80 or ↑ 85 or ↑
High risk ↓  70 70 or ↑ 80 or ↑
Optimal goal ↓  70 with zero additional risk factor

Recommendations for 0–1 risk factor based on reference 14: for risk factors 2+, 2++
and high risk, guesswork designed as in the NCEP-ATP III guidelines

TABLE III. Suggested guidelines for blood pressure (mmHg) for
the BIPS population

Risk factor Desirable goal Lifestyle modifications Drugs

0–1 ↓  160/90 ↑  160/90 ↑  180/100
2+ ↓  140/90 ↑  140/90 ↑  160/90
2++ ↓  130/80 ↑  130/80 ↑  140/90
High risk ↓  120/80 ↑  120/80 ↑  135/85
Optimal goal ↓  115/75 with zero additional risk factor
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Toxicology: An ignored specialty?

V. V. PILLAY

My special interest in toxicology began 10 years ago with a near-
catastrophic incident. One evening, while my wife and I were busy
with our daily chores, my 8-month-old daughter was crawling
about the house. A few minutes elapsed before we realized that she
was not in sight. She had crawled into the dining hall. I found her
in the dining hall under the washbasin, where we (with criminal
indifference) had placed some cockroach bait. To my horror, I saw
that my daughter’s face and hands were smeared pink. She had
possibly swallowed some of the cockroach bait (pink-coloured
tablets) and was still clutching a few pieces in her hands.

We rushed our daughter to a teaching hospital where I worked.
She was admitted to the paediatrics ward. The paediatrician on
duty, a brilliant young man, had no inkling of what should be done.
I suggested a stomach wash. He was apprehensive about the
traumatic nature of the procedure but agreed that it was imperative
to flush out any toxin in the stomach. After the procedure was
accomplished and a moderate quantity of pinkish liquid was
siphoned out, the paediatrician turned to me as if to ask, ‘Now
what?’ His dependence on me for guidance was understandable.
I was an expert in Forensic Medicine (which also includes
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toxicology), and taught the fundamentals of poisoning to under-
graduate medical students. But I was flummoxed. I had no idea of
how to proceed, nor did I have any information as to what the bait
actually contained. Only much later when I went home to fetch
some things, did I look at the container of the cockroach bait and
realize that our anxiety had been pointless. Written in bold letters
across the package was ‘Non-toxic to humans’. I almost cried with
relief!

This incident opened my eyes to the appalling state of toxicol-
ogy in India. If such was the state of ignorance regarding treatment
of a case of poisoning in a premier teaching hospital, involving the
daughter of a doctor (who teaches toxicology!), what about the
thousands of other victims of poisoning admitted to smaller
hospitals all across the country? Toxicology was very much a part
of the medical curriculum and was being taught to medical
students; there were teachers (like myself) who taught the subject,
and there were textbooks galore. Then what was wrong? I began
to investigate the reasons. Yes, there was a subject called Toxicol-
ogy. While the subject was included in the undergraduate medical
curriculum,1 teachers had no formal training or exposure to clini-
cal cases of poisoning. The textbooks on the subject were anti-
quated. There were doctors with ‘experience’ in the treatment of
poisoning, but they had no formal training. Their experience was
based on their hits and misses in the course of treating victims of
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