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ABSTRACT
Background: The terms "metabolic syndrome", "insulin resistance syndrome"
and "syndrome X" are now used specifically to define a constellation of
abnormalities that is associated with increased risk for the development of type
2 diabetes and atherosclerotic vascular disease. It is a state of chronic low grade
inflammation with the profound systemic effects. Several organisations gave
several criteria to diagnose it. Effective preventive approaches include lifestyle
changes, primarily weight loss, diet, and exercise, the appropriate use of
pharmacological agents to reduce the specific risk factors.
Methods: A cross-sectional study was done to evaluate the co-morbidity profile
of patients, with metabolic syndrome and correlate clinical manifestations with
specific components or metabolic syndrome, at the OPD of Bankura Sammilani
Medical College and Hospitals, West Bengal. American Association of Clinical
Endocrinologists criteria were chosen for diagnosis.
Results: 100 patients were recruited having type II diabetes mellitus. Most of
the patients were male between 20-70 years and maximum was on oral
hypoglycemic agent with app 40% patient was without any glycemic control. In
comorbidities hypertension was highest, followed by coronary artery disease,
hypothyroidism and cerebrovascular accident. Waist-hip ratio was highest in
female. All of the patients were having some cardiac risk factor assessed by
ECG, echocardiography and thread mill test.
Conclusions: The data demonstrates that metabolic syndrome is extremely
common among diabetic patients. Frequency was much higher in women than
men. Obesity is a key element in causing the metabolic syndrome and this factor
was also more common in women.
Keywords: Metabolic syndrome, Type 2 diabetes, Cardiovascular risk

INTRODUCTION
The term "metabolic syndrome" dates back to at least the
late 1950s, but came into common usage in the late 1970s
to describe various associations of risk factors with
diabetes that had been noted as early' as the 1920s. 1,2 In
1977 and 1978 Phillips developed the concept that risk
factors for myocardial infarction concur to form a
"constellation of abnormalities" (i.e. glucose intolerance,
hyperinsulinemia, hyperlipidemia (hypercholesterolemia,
hypertriglyceridemia) and hypertension that is associated
not only with heart disease, but also with aging, obesity
and other clinical states.3 He suggested there must be an
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underlying linking factor, the identification of which
could lead to the prevention of cardiovascular disease. He
hypothesized that this factor was sex hormones.3 In 1988,
Reaven proposed insulin resistance as the underlying
factor and named the constellation of abnormalities as
Syndrome X. Reaven did not include abdominal obesity.
which has also been hypothesized as the underlying
factor as part of the condition.4 The terms "metabolic
syndrome" "insulin resistance syndrome" and "syndrome
X" are now used specifically to define a constellation of
abnormalities that is associated with increased risk for the
development of type 2 diabetes and atherosclerotic
vascular disease (e.g.. heart disease and stroke).
Metabolic syndrome confers a 5-fold increase in the risk
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of type 2 diabetes mellitus (T2DM) and 2-fold the risk of
developing cardiovascular disease (CVD) over the next 5
to 10 years.5 A version of metabolic syndrome has a
WHO International Classification of Disease (ICD-9)
code (277.7) which permits healthcare reimbursement.
This shows that the term “metabolic syndrome” is
institutionalized and a part of the medical vocabulary. It
is considered as a first order risk factor for
atherothrombotic complications. Its presence or absence
should therefore be considered an indicator of long-term
risk.6 At least 3 organisations (National Cholesterol
Education Program’s Adult Treatment Panel III report,
WHO and American Association of Clinical
Endocrinologists (AACE) have recommended clinical
criteria for the diagnosis of the metabolic syndrome. 7 The
criteria used are similar in many respects, but there are
significant differences.

It was a cross-sectional study done after approval by the
Ethics committee. When the patients attended the OPD,
we filled up the case report form and asked for necessary
reports to be done from the central pathology and biochemistry and imaging section. We included the patient,
who met our inclusion and exclusion criteria. Then we
have calculated the cardiovascular (CV) risk. For the
entire time period the values of the different parameter of
the case report forms were taken in a single time. No
follow-up was done. Only the prevalence measured.

It is a state of chronic low grade inflammation with the
profound systemic effects. Clinical identification and
management of patients with the metabolic syndrome are
important to begin efforts to adequately implement the
treatments to reduce their risk of subsequent diseases. 8
Effective preventive approaches include lifestyle
changes, primarily weight loss, diet, and exercise, and the
treatment comprises
the
appropriate use of
pharmacological agents to reduce the specific risk factors.
Pharmacological treatment should be considered for those
whose risk factors are not adequately reduced with the
preventive measures and lifestyle changes.9 A single
agent is generally recommended and an average weight
loss ranges greatly from 5% to 10% of initial weight.10
Appetite suppressants include phentermine derivatives
and sibutramine. Statins are considered to be the most
effective class of drugs for reducing the LDL-C
concentrations due to their minimal drug-drug
interactions and side effects.11 The guidelines recommend
that the LDL-C goals should be set at less than 130 mg/dl
with the option of targeting less than 100 mg/dl in the
moderately high-risk individuals. Other condition like
hypertension, insulin resistance and hypercoagulable test
should be treated with angiotensin converting enzyme
(ACE) inhibitor, aldosterone antagonist, diuretic and
aspirin accordingly.12

Exclusion criteria were patients with gestational diabetes
and a known case of type 1 diabetes mellitus.

Inclusion criteria
Inclusion criteria were a known case of type 2 diabetes
mellitus; patients of age between 20-70 years of both sex.
Exclusion criteria

We have used AACE clinical criteria for diagnosis of the
metabolic syndrome.
Cut points for abnormality (AACE criteria):








Overweight/obesity- BMI ≥25 kg/m2.
Elevated triglycerides ≥1.70 mmol/l.
Low HDL cholesterol men <1.04 mmol/l, women
<1.30 mmol/l.
Elevated blood pressure ≥130/85 mm Hg.
2-Hour post-glucose challenge >7.8 mmol/l.
Fasting glucose- 6.1 to 6.9 mmol/l.
Other risk factor- Family history of type 2 diabetes,
hypertension, CVD.
 Polycystic ovarian syndrome.
 Sedentary lifestyle.
 Advancing age.
 Ethnic groups having high risk for type 2
diabetes or CVD.

Our objective was to measure the number of patient with
type 2 diabetes fitted in the criteria for metabolic
syndrome and increasing risk of cardiovascular disease.
We have also seen if there is any gender variation.

A detail statistical analysis was carried out at the end of
the study. We have spread the data in the Excel sheet. We
have used graph pad prism software version 5 for
calculating mean and Standard deviation. We have used
chi-square test and student t test for comparison for
categorical and numerical data. We have also calculated
different percentages by simple arithmetic method.

METHODS

RESULTS

The study was done to evaluate the co-morbidity profile
of patients with metabolic syndrome and correlate
clinical manifestations with specific components of
metabolic syndrome, coming to the OPD of Bankura
Sammilani Medical College and Hospitals, West Bengal
from August 2018 to July 2019, for 18 months.

Total 100 patients were recruited in the time period of the
study, who met our inclusion and exclusion criteria. They
were confirmed case of type 2 diabetes mellitus. Among
them 53 patients were male and 47 were female (Figure
1). All of them were in between 20 to 70 years, mean age
being 47.45 year. In both the occasion P value was
insignificant (p>0.5). We have arranged the patient
according to the anti-diabetic medication they were on.
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Maximum patient were on oral hypoglycemic agent
(33%), followed by oral hypoglycemic agent and insulin
combination and only Insulin. 3% patient were on
indigenous medication. Surprisingly 12% patients did not
get any medication (Figure 2). About glycemic control,
48% patient had good control, 40% had poor control, 8%
had no control and 4% patient did not monitor their blood
glucose at all.

Mean waist/hip ratio of female was greater than male
(1.06>1.07). Mean height and weight was more in case of
male but BMI was more in case of female (Figure 4).
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All of the patients had some cardiovascular risk as seen
with biochemical, imaging relevant parameter, we saw
that 49% patient had left ventricular hypertrophy (LVH)
with strain pattern in ECG and 11% had T inversion. 44%
patient has concentric LVH, 31% patient had mild LV
diastolic dysfunction, and 28% patient had regional wall
motion abnormality in Echocardiography. 51% patient
had positive thread mill test for provocative ischemia.
Mean value of lipid profile is depicted in Table 1.

Figure 1: Anti-diabetic medication.
The patients were suffering from associated ailments,
even more than one comorbid condition. Hypertension
was highest, followed by coronary artery disease,
hypothyroidism and CVA. Obstructive sleep apnoea,
retinopathy and nephropathy was comprised a good
number also (Figure 3). 11% patients were smoker and
29% were alcoholic in the study population.

In the present study, we found that family history of
premature coronary artery disease (CAD) was also
common in patients with metabolic syndrome. Whether
this finding reflects deleterious co influence of faulty lifestyle patterns in these families or of genetic make-up or a
combination of both was not apparent from the present
study. Nonetheless, family history of premature CAD is
also a recognized major risk factor for CAD.
DISCUSSION
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Figure 2: Comorbidity.

There is currently debate as to whether metabolic
syndrome increases the risk of adverse health outcomes
beyond the risk associated with the individual component
risk factors.13 The existing diagnostic criteria for
metabolic syndrome arose from deliberations of panels of
experts rather than from the results of prospective
epidemiological studies or an evidence based process.14
The incidence of the metabolic syndrome is rising
worldwide. This is partly due to a significant increase in
the prevalence of obesity. The aetiology of the metabolic
syndrome is multifactorial such as the high prevalence of
excess body fat, abnormal body fat distribution,
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hypertriglyceridemia, and insulin resistance. These risk
factors might begin at a young age and its high frequency
has been consistently recorded in Asian populations
irrespective of their geographic locations.15 Obesity
related type 2 diabetes is also rapidly raising in
prevalence, not only in west but also in Asians largely
because of increased longevity and sedentary lifestyles. In
this study, gender-specific prevalence rates of overweight
and obesity were significantly higher among the female
subjects, a pattern that agreed with both a similar study in
Nigeria and the WHO report on obesity.16,17 Waist hip
ratio was high in case of female. This gender pattern may
be accounted for by the fact that men tend to deposit fat in
the abdomen (upper body or android obesity) while
women deposit fat more on the hips (lower body or
gynaecoid obesity). These patterns of body fat deposition
are thought to be influenced by sex hormones which not
only influence the pattern of body fat distribution but also
the burden of obesity in women.18 In our study we have
also found similar result. Applying the AACE criteria for
diagnosing the metabolic syndrome, a significantly high
frequency was seen in women.19,20 But we found a little
bit male preponderance, probably due to geographical
variation and may be in rural area female are less health
conscious and they attend OPD less than male. The
prevalence of the various risk factors was also higher
among individuals with metabolic syndrome. Further, in
adults who have type 2 diabetes, the presence of
metabolic syndrome is associated with a fivefold increase
in CV risk independent of age, sex, smoking status and
glycated haemoglobin (HbA1C).21 in our study also we
have found that all the patients had increased risk of
cardiovascular disease. Therefore, it is imperative that
aggressive therapy is needed aimed at controlling
dysglycemia, dyslipidemia and hypertension. A novel
aspect of this study was the analysis of waist
circumference thresholds in the presence or absence of
two or more other metabolic syndrome risk factors. The
results provide support for a valuable role for waist
circumference in the clinical definition of metabolic
syndrome: however, it is apparent that a high waist
circumference value in the absence of additional risk
factors may not indicate increased mortality risk.20
CONCLUSION
The data demonstrates that metabolic syndrome is
extremely common among diabetic patients, making it a
risk factor for the development of diabetic complications.
Frequency was much higher in women than men. Obesity
is a key element in causing the metabolic syndrome and
this factor was also more common in women. And the
patient with metabolic syndrome is surely of increased
CV risk.
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