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ABSTRACT

Background: Adipose, a storage house of fat releases pro-inflammatory IL6 into circulation. One of the markers for
inflammation is CRP which is raised due to any condition resulting in inflammation. Since inflammation can result in Cardio-
vascular disease, detection of CRP carries a great value in preventing morbidity and mortality. Methods : 569 patients above
the age of 18 years, who visited the outpatient wards for examination of cardiovascular risk factors were included in the
study. Detailed history, height, weight, Body mass index, were taken from all patients. Routine blood tests and CRP levels
were done for all patients. CRP was done by chemi-luminiscence method. Results: Clinically raised CRP levels were seen
in 3 (1.3%) of the males and 33(9.5%) of the females, while elevated CRP was seen in 64(28.7%) males and in 129 (37.3%)
females. 98 (43.9%) of males and 163 (47.1%) of the females were overweight with BMI 25-20 kg/m? and 11 (4.9%) males
and 48 (13.9%) females had a BMI of over 30 kg/m? There was considerable increase in the CRP levels as BMI increased in

both males and females but no males had clinically raised CRP levels when compared to the females. Conclusion:

Our

study has shown a significant association of raised CRP levels with overweight and obesity. As inflammation is one of the
early markers for future CVD, it is imperative to take proper action to reduce morbidity and mortality.
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INTRODUCTION

Obesity is one of the leading health concern as it
associated with Cardiovascular disease in adults an
children WHO estimates that more than 1.9 billion
adults, 18 years and older, are overweight. Ofethes
over 600 million are obese. In 2014, about 13% of
the world’s adult population (11% of men and 15%
of women) were obese. While in children, 42 million
under the age of 5 were either overweight or obese
Overweight is also associated with more number of
deaths than underweight.Once considered a high-
income country problem, overweight and obesity are
now on the rise in low- and middle-income countries
particularly in urban settings.

Adipose, a storage house of fat plays an important
role in metabolisn®4 Pro-inflammatory cytokine
interleukin 6 (IL6) is one of the compounds
expressed in the human adipose tis8desand
released into circulatiof. About 25% of the total
human IL6 is estimated to be produced by adipose
tissue IL6 are known to have inflammatory
properties as a result, their liberation into the
circulation incites low-grade systemic inflammation
in persons with excess body fat.
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Recently, many studies have been conducted to link
inflammation to the initiation and progression of

Cardiovascular disease and as a result, the dmtecti
of these inflammation, markers have become of
utmost value to predict CV[5/]

CRP is seen in patients with inflammation but iwlo
quantities in healthy patients without acute ils@ls

In one particular study, it was observed that every
SD increase in CRP was shown to increase vascular
risk by more than 60%. There have been a few
studies in population of different sex, ethnicityda
age where in as association between obesity and CRP
have been established. We have in our study also
tried to establish a link between obesity and ekxia
CRP levels in our population.

MATERIALSAND METHODS

This prospective study was conducted at Department
of Medicine, MRIMS and MRMCW Hyderabad
during August -2013 to July 2015. 569 patients a&bov
the age of 18 years, who visited the outpatientdwar
for examination for cardiovascular risk factors ever
included in the study. Patients with overt
inflammatory diseases, pregnant women were
excluded from the study. Detailed demographic
details like age, sex, height and weight were tdken

all the patients. As smoking is one of the riskdes

of CVD, it was also taken into consideration. Ambun
of activity of all the patients was categorized as
never, rarely, regular physical activity. Thorough
physical examination was done including blood
pressure was noted.
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Blood tests for blood sugar levels, Triglycerides
levels, cholesterol, complete blood picture, ESRewe
done. CRP levels were tested by chemi-luminiscence
method. CRP levels were categorized as normal for
levels <0.22mg/dL, as elevated CRP for levels
>0.22-1.00 mg/dL and as clinically raised levels in
cases with >1.0 mg/dL.

BMI was used as an estimate for the obesity levels.
was calculated as weight / HeightBased on the
WHO categorization, the BMI was classified as
normal <25kg/my, overweight BMI 25.0-29.9 kg/n
class | obese BMI 30.0-34.9 kginclass Il obese
BMI 35.0-39.9 kg/ri and class Il obese BNz
40.0 kg/ng.°!

RESULTS

Out of the 569 patients, 223(39.2%) were males and
346 (60.8%) were females. The mean age for the
males was 56.8 + 4.7 and for females it was 49.1 +
3.8. The mean weight of the males was 95.7 + 3.6

and for females it was 68.7 + 2.9. Mean heighthef t
males was 5ft 9 inches + 3 in while for femalesats

5 ft 1in £ 4in [Table 1].

Only 3 (1.3%) of the males had clinically raisedRCR
levels while it was seen in 33(9.5%) of the females
Elevated CRP was seen in 64(28.7%) males and in
129 (37.3%) females [Figure 1]. All the other patse
had CRP levels within limits.

Normal Body mass index was seen in majority of the
patients, both males and females on the whole. But
more number of females when compared to men had
the tendency to be either overweight or obese. 98
(43.9%) of males and 163 (47.1%) of the females
were overweight with BMI 25-20 kg/ni11l (4.9%)
males and 48 (13.9%) females had a BMI of over 30
kg/n? [Figure 2].

There was considerable increase in the CRP legels a
BMI increased in both males and females but no
males had clinically raised CRP levels when
compared to the females [Table 2].

Table 1: Demographic details of the patients.

Par ameter Mean in males Mean in females
n=223 n= 346
Age 56.8 £ 4.6 49.1+3.8
Weight 95.7 + 3.6 68.7+2.9
Height 5ft 9 inches + 3 in 5 ft 1in £ 4in

Family history of Diabetes

Smoking status
Never

87 (39%)

89 (39.9%)

98 (28.3%)

322 (93%)

Occasional 53 (23.8%) 9 (2.6%)
Regula 81 (36.3% 15 (4.3%
Alcoholism
Never 89 (39.9%) 301(87%)
Occasionally 75 (33.6%) 36 (10.4%)
Regularly 59 (26.5%) 9 (2.6%)
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Figure1: C Reactive Protein levels in males and females

Figure 2: Body Mass Index in males and females
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Table 2: Correlation of BMI with CRP levels in both males dathales

Parameter Males- BMI Males- BMI Males- BMI  Females-BMI Females- BMI Females-BM|
<25 kg/m? 25-29kg/m? > 30kg/m? <25 kg/m? 25-29kg/m? > 30kg/m?
n=11¢ n=9¢ n=11 n=13¢ n=16:¢ n=4¢
Elevated CRP 18(15.8%) 39(39.8%) 7(63.3%) 46 (34.1%) 65 (39.9%) 18 (37.5%)
Clinically raised CRP 1(0.1%) 2 (2%) 3 (2.2%) 17 (10.4%) 13 (27.1%)
DISCUSSION found CRP was significantly associated with obesity

Overweight, obesity, and a large waist-to-hip ratio
pose a considerable health risk, including
cardiovascular healtf*? Low-grade systemic
inflammation with elevated CRP levels has been
shown to increase the risk for cardiovascular disea
C-reactive protein concentrations well below the
conventional clinical upper limit of normal of 1
mg/dL have been associated with a 2- to 3-fold
increase in risk of myocardial infarction, ischemic
stroke, and peripheral arterial disease in heattbp

and womert:3:4]

Raised levels of CRP in patients with angina isl sai
to point to release of IL6 by activated
macrophageB>®l However, more recently it has
been observed that elevated levels of CRP predicts
the incidence of CVD in patients over ye#fs®

The mechanisms related to elevated CRP levels,
CVD and obesity is poorly understood. The plausible
cause could be that CRP is a very sensitive marker
for systemic inflammatioR?! They reflect the
inflammation of coronary blood vessels which are
related to atherogenic plaque related to Myocardial
Ischemia or necrosi&) It is also implicated that CRP
levels reflect the amount of pro-inflammatory
cytokines like TNF, IL1 and IL6 which are seen in
atherosclerotic plaque formati&d2% The secretion

of IL6 occurs in many sites including in the adipos
tissue which is probably the link between CRP, CVD
and obesity?!!

Our study showed a prevalence of obesity and
overweight opt be more in women than in men.
Similar was the case with elevated and clinically
raised CRP levels, where in we have shown a3.
prevalence of elevated CRP levels in 28.7% males
and 37.3% females. Clinically raised CRP levels 4
were observed only in 1.3% of the males while 9.5%
of the females had clinically raised CRP levelse Th s,
incidence of increased CRP levels was significant i
patients who were either overweight or obese. This
significance was acknowledged by Visser et al who 6.
observed that body fat was seen in females more tha
in males. Similarly CRP levels were raised more in ;.
females as well. This could be due to the fact that
women tend to be more obese than #@rThis
association of CRP levels with BMI was observed in 8-
many other researchers also like Saijo et al, who

1.

in a sudy in Jap&¥and Sutin et df

In a study by Bastard et al, it was observed that
weight loss induced a significant reduction in the
adipose tissue IL6 levels inj women trying to lose
weight. They did observe a reduction in CRP levels
though due to the small sample size, though this
reduction could not be brought to significant
levels?®!

In our study no association could be found between
smoking and alcoholism on the CRP levels. This was
in contrast to a study by Aronson et al who found
statistical significance between CRP levels anthall
components of metabolic syndrome including
smoking?®]

CONCLUSION

Our study along with evidence from few other stadie
suggest a positive correlation between obesity@nd
reactive protein levels. These are even prominent i
younger people. One of the risk for cardiovascular
disease in overweight and obese persons is probably
due to increased CRP levels in them. As a resigt it
imperative to take proper precautionary measures by
overweight or obese patients with elevated CRP
levels to prevent a myocardial infarction.
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