
34 Bombay Hospital Journal, Vol. 54, No. 1, 2012

Abstract

Total number of 75 cases of syndrome X were chosen to study the prevention and 

reversal of early atherosclerotic changes by applying simple life style modification 

and appropriate medication (hypoglycaemic agents, antihypertensives) when 

required. Antiplatelet agents and statins were added to those who showed 

atherosclerotic changes.
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Introduction

therosclerosis is a major cause of Adisability and death in those with 

insulin resistance and hyperinsulinaemia 

with metabolic risk factors that are 

involved in the aetiology of atherosclerotic 

disease. It substantially increases the risk 

of developing coronary, cerebral and 

peripheral arterial vascular disease. The 

name derived from Greek, refers to the 

thickening of the arterial intima (sclerosis, 

"hardening") and accumulation of lipid 

(athere, "gruel") that characterise the 

typical lesion.

Atherosclerosis of the coronary 

arteries commonly causes angina pectoris 

and myocardial infarction. Atherosclerosis 

of the arteries supplying the central 

nervous system frequently provokes 

transient cerebral ischaemia and stroke. 

I n  t h e  p e r i p h e r a l  c i r c u l a t i o n ,  

atherosclerosis can cause intermittent 

claudication and gangrene and can 

jeopardise limb viability. Atherosclerosis 

can affect the kidney directly e.g., causing 

renal artery stenosis. Involvement of the 

splanchnic circulation can cause 

mesenteric ischaemia and bowel 

infarction. Other arteries such as the 

internal mammary arteries seldom 

harbour atherosclerotic lesions. 

Atherosclerosis can also cause ectasia 

and development of aneurysmal disease 

with an increase in lumen calibre. This 

expression of atherosclerosis frequently 

occurs in the aorta, creating a 

predisposition to rupture or dissection 

rather than to stenosis or occlusion.

The identification and treatment of 

vulnerable asymptomatic (subclinical) 

atherosclerotic patient are the focus of this 

study.

Aims and Objectives

1. Prevention and early recognition of 

atherosclerotic condition in syndrome 

X individuals.

2. To apply life style changes and 

appropriate medication in these 

individuals.

3. To check for reversibility of early 
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atherosclerotic changes with the use 

of statins and antiplatelet agents at 

the end of 2.5 yrs of follow up.

Material and Methods

Duration of this prospective study was 

from July 2006 to December 2008. Total 

number of 75 cases of syndrome X 

belonging to the age group of 30 to 60 years 

were chosen for this study. There were no 

known cases of coronary, cerebral or 

peripheral vascular disease included in 

this study.

Criteria suggested by National 

Cholesterol Education Programme (NCEP) 

Adult Treatment Panel III (2001) was used 

to diagnose syndrome X individuals. An 

individual who satisfied at least 3 of the 

following 5 criteria was said to be suffering 

from syndrome X.

From each individual, relevant 

demographic data and life style 

information was collected using a 

questionnaire. Demographic information 

included age, gender, marital status etc. 

L i f e  s ty le  in format ion inc luded 

occupation, food habits, tobacco, alcohol 

usage and sedentary nature of life style. 

Anthropometric data was collected from 

each indiv idual  using standard 

m e t h o d o l o g y .  A n t h r o p o m e t r i c  

measurements included height, weight, 

waist circumference (WCIR) and blood 

pressure. A 12 hour fasting blood 

biochemistry analysis was performed by 

the Pathology Department of BARCH. The 

levels of the fasting plasma glucose, total 

cholesterol, high density lipoprotein 

cholesterol, low density lipoprotein 

cholesterol and triglycerides were 

determined. 

Diagnosed syndrome X individuals 

were subjected to carotid artery doppler 

performed by Radiology department 

BARCH to detect atherosclerotic changes. 

Non invasive carotid arteryintima-media 

thickness and plaque by ultrasonography 

is capable of providing direct evidence for 

the presence and extent of atherosclerosis, 

prognostic information of proven value 

regarding the future risk of heart attack 

and stroke. This screening result along 

with risk factor assessment is used to 

identify vulnerable patient and initiate 

therapy.

Observation, Results and Discussion

Table 1 : Total 75 syndrome X individuals belonging 

to various age groups by gender.

Table 2 : Number (percentage) of adults suffering 

from syndrome X above the thresholds of the 

variables of syndrome X by gender.

CRITERIA MALES FEMALES

1. Waist circumference > 90 cm >80 cm

2. S. Triglyceride > 150 mg% > 150 mg%

3. HDL cholesterol < 40 mg% < 50 mg%

4. Blood pressure >130/85 mmHg >130/85 mmHg

5. Fasting Plasma Glucose > 100 mg% > 100 mg%

Age Group MALES FEMALES

(Years) n=38 n=37

30-34 2 0

35-39 6 5

40-44 8 8

45-49 9 8

50-54 6 8

55-60 7 8

Variables Males Females

Initial Initial

N = 38 N = 37

Waist Circumference

M = > 90 cms 31 (81.578%) 37 (100%)

F = > 80 cms

S. triglycerides 30 (78.937%) 29 (78.378%)

= > 150 mg%

Serum HDL Cholesterol

M = < 40 mg% 18 (47.368%) 23 (62.162%)

F = < 50 mg%

Blood Pressure

Systolic = > 130 mmHg 35 (92.105%) 29 (78.378%)

Diastolic = > 85 mmHg 31 (81.578%) 24 (64.864%)

Fasting Plasma Glucose

= > 100 mg% 24 (63.157%) 29 (78.378%)
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Out of 75 cases, 31 cases who were willing 

were subjected to carotid artery Doppler 

study. Normal endothelial thickness was 

found in 16/31 cases. Artherosclerotic 

changes were found in 15/31 cases.

Table 3 : Number of syndrome X cases with other 

risk factors by gender.

All individuals with syndrome X were 

given individualised as well as group 

health educative discussion regarding 

significance of the disease, proper dietary 

changes and increased physical activity. 

Reduction in risk of development of 

atherosclerosis was aimed by applying 

simple measures of weight reduction if 

obese, cessation of smoking, avoiding 

excess alcohol consumption, reduction in 

dietary intake of saturated fat and 

increasing consumption of fruit and 

vegetables, increased physical activity and 

appropriate medication (OHA's anti 

hypertensive) when required. Antiplatelet 

agents and statins were added to those 

who showed atherosclerotic changes 

(15/31 cases).

All the syndrome X individuals were 

followed up regularly and were encouraged 

to improve their participation. At the end of 

2.5 years of regular follow up all the 

criteria suggested by NCEP ATP III (2001) 

were repeated among syndrome X 

individuals, also patients who showed 

atherosclerotic changes earlier were 

subjected to repeat Carotid Artery Doppler 

and 75% of them have shown definite 

improvement / reversal in the carotid 

artery intima media thickness and 

reduction in the plaque size. All the 

syndrome X individuals have shown 

significant improvement in various criteria 

(NCEP ATP III) such as improvement in 

blood pressure, waist circumference, 

fasting plasma glucose and dyslipidaemia 

as shown in Table 4.

Table 4 : Number (percentage) of syndrome X 

individuals above the threshold of the variables of 

syndrome X at the beginning and after 2.5 years of 

follow up by gender.

HOT Study Group and U.S Physician 

Health Study have concluded use low dose 

aspirin for primary prevention in diabetic 

subjects.

One of the major advantages with 

statins is that they are well tolerated drugs 

with excellent safety record and large 

RISK FACTORS MALES FEMALES

Fly h/o DM 19 14

Fly h/o HTN 10 10

Fly h/o IHD 7 2

Fly h/o Obesity 1 0

Fly h/o CVD/PVD 1 0

High S. LDL Cholesterol 17 9

High T. Cholesterol 22 11

Gout 2 2

h/o smoking 4 0

h/o sedentary life style 9 15

h/o stress 3 5

CVD/PVD 0 0

BOH - 1

LBW/Big baby - 0

PIH/GDM - 1

h/o Recurrent Infections 0 0

h/o Alcohol Intake 8 0 Variables Males Females

Initial >2.5yrs Initial >2.5yrs

N = 38 n = 24 N = 37 n = 26

Waist Circumference

M = > 90 cms 31/38 14/24 37/37 19/26

F = > 80 cms (81.578%) (58.33%) (100%) (73.08%)

S. triglycerides 30/38 13/24 29/37 3/26

= > 150 mg% (78.937%) (54.166%) (78.378%) (11.5%)

Serum HDL Cholesterol

M = < 40 mg% 18/38 7/24 23/37 14/24

F = < 50 mg% (47.368%) (29.166%) (62.162%) (58.33%)

Blood Pressure

Systolic = > 130 mmHg 35/38 10/24 29/37 9/26

(92.105%) (41.666%) (78.378%) (34.62%)

Diastolic = > 85 mmHg 31/38 4/24 24/37 0/26

(81.578%) (16.666%) (64.864%) (0%)

Fasting Plasma Glucose

24/38 15/24 29/37 5/26

= > 100 mg% (63.157%) (62.5%) (78.378%) (19.3%)
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clinical trials have clearly demonstrated 

their beneficial effect on LDL-cholesterol 

levels. The pleotropic benefits are also well 

known: 1) Improved endothelial function 

2) Inhibition of LDL oxidation 3) Inhibition 

of release of cytokines. 4) Lowering of C-

reactive protein levels. 5) Stabilising the 

plaque and preventing its rupture. 6) 

Inhibition of migration and proliferation of 

smooth muscle cells. 7) Inhibition of 

platelet activation. 8) Inhibition of release 

of tissue factor. 9) Inhibition of matrix 

metalloproteinases. 10) No effect on 

fibrinogen levels, and 11) Reduction in 

overall mortality).

The  present  s tudy  sugges ts  

identification of Syndrome X individuals 

and consideration of statins and 

Antiplatelet agents in them in addition to 

their usual management irrespective of 

whether every syndrome X individuals is 

subjected to carotid artery Doppler or not.

References

1. Mortez, Naghanim et al. From vulnerable plaque 

to vulnerable patients. AMJ Cardiol 2006 Part III 

03.002.

2. Siddharth N. Shah: Prevention of Macrovascular 

Complications in Diabetes. Medicine Update 

2006.

3. A. K. Chauhan: Diabetes, Endothelium and 

Atherosclerosis. Medicine Update 2005.

5. Alan J. Garber: Medical Clinics of North America 

88 (2004) 837-846.

6. Update : Atherosclerosis - Disease of the Blood 

vessel. Organised by : Pulse Clinic. 

Eye markers of cardiovascular disease

Xanthelasmata are predictive, but arcus corneae is not 

Most clinicians are aware that arcus corneae and xanthelasmata are related to 
hyperlipidaemia, but results have been conflicting on whether they provide extra 
information compared with traditional risk factors when predicting the risk of 
cardiovascular disease. Arcus corneae and xanthelasmata are recognised signs of 
hyperlipidaemia when seen in younger patients. 

Xanthelasma palpebrarum is the most common cutaneous xanthoma. It consists of 
soft, yellow, plaques that appears on the medical aspects of the eyelids bilaterally. It 
most often occurs in middle aged and older adults. Raised low density lipoprotein-
cholesterol is the most common dyslipidaemia associated with xanthelasmata.

These results indicate that xanthelasmata are an important predictor of 
cardiovascular disease events and death beyond its known association with 
hyperlipidaemia. 

As with any study, the current study has some limitations.

What do these results mean in practice? Overall, the evidence highlights the 
importance of a comprehensive physical examination and suggests that 
xanthelasmata could be used by general clinicians to help identify people at higher 
risk of cardiovascular disease. 

Antonio B Fernandez, Paul D Thompson, BMJ,2011;343:704
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