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Abstract

Background: Obesity affect people in both developed and developing countries. According to reports, there are
about 250 million adults suffering from obesity. In particular, obesity is considered a strong factor in controlling
the concentration of circulating CRP concentrations because adipose tissue is involved in the regulation of
cytokines. Inspite of being healthy, increased adipose tissue depots in overweight and obese persons are associated
with subclinical inflammation that leads to slightly increased serum CRP level.

Objectives: This study was conducted to evaluate the association of serum CRP level with BMI in overweight
and obese healthy persons as compare to persons having normal BMI.

Methods: Determination & comparison of serum CRP was done between 50 Cases & 50 healthy controls aged
from 18 to 45 years. Along with BMI, biochemical parameter CRP analysis was done using immunoassay
techniques. Statistical comparison was done, results were expressed as Mean + SD, p < 0.05 was considered to be
statistically significant.

Results: All groups were statistically matched in age and sex, means there was no significant difference in age
and sex distribution in all groups. Serum CRP concentrations in cases & controls were (2.77 + 1.36mg/L) & (1.07+
0.59 mg/L) respectively, showing p-value <0.0001. Mean CRP concentration in males and females was found to
be (2.01£1.30mg/L) and (1.85+1.39mg/L) respectively, showing p value=0.566, i.e. (p >0.05).

Interpretation and conclusion: Although CRP level of both groups was within the normal reference range but
significant increases in overweight and obese individuals as compare to controls. A comparatively elevated CRP
level in overweight and obese persons as compare to normal persons is an indication of low grade systemic
inflammation.
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Introduction

Overweight and obesity are defined as abnormal or
excessive fat accumulation that may impair health.
Fundamental cause of obesity and overweight is an
energy imbalance between calories consumed and
calories expended. Obesity affect people in both
developed and developing countries [1]. According
to reports, across the world there are about 250
million adults suffering from obesity. [2]

Obesity has become a major global health problem
and is associated with risk of type 2 diabetes [3],
hypertension and dyslipidemia [4], cardiovascular
disease [5] and all cause mortality. [6]

According to WHO data; since 1980, there has been
a doubling in the number of obesity around the
world. According to the 2016 WHO estimate, 39%
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of the adult population in the world over the age of
18 is overweight and 13% are obese.

Body mass index (BMI) provides a simple numeric
measure of a person's thickness or thinness, allowing
health professionals to discuss weight problems
more objectively with their patients. BMI is a value
derived from the mass (weight) and height of a
person. The BMI is defined as the body mass divided
by the square of the body height and is expressed in
units of kg/m?, resulting from mass in kilograms and
height in meters. [7]

The distribution of adipose tissue in different
anatomic depots also has substantial implications for
morbidity.  Specifically, intra-abdominal and
abdominal subcutaneous fat have more significance
than subcutaneous fat present in the buttocks and
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lower extremities. Release of free fatty acids into the
portal circulation has adverse metabolic actions,
especially on the liver. Adipokines and cytokines
that are differentially secreted by adipocyte depots
may play a role in the systemic complications of
obesity. [8]

C-reactive protein (CRP) isfound in blood
plasma, whose circulating concentrations rise in
response to inflammation. It is an acute-phase
protein of  hepatic  origin  that increases
following interleukin-6 secretion

by macrophages and T cells. Its physiological role is
to bind to lysophosphatidylcholine expressed on the
surface of dead or dying cells (and some types of
bacteria) in order to activate the complement
system via Clqg. [9]

In particular, obesity is considered a strong factor in
controlling the concentration of circulating CRP
concentrations because adipose tissue is involved in
the regulation of cytokines. Adipose tissue
previously was considered a passive storage depot
for fat but is now known to play an active role in
metabolism. Among the recently discovered
compounds expressed in human adipose tissue is the
pro inflammatory cytokine interleukin (IL-6).
Moreover, IL-6 produced in adipose tissue of
healthy humans is released into circulation. Because
of the inflammatory properties of IL-6, including the
stimulation of acute phase protein production in the
liver, the release of IL-6 from adipose tissue may
induce low grade systemic inflammation in persons
with excessive body fat. [10]

Obesity is a global problem affecting people of all
ages. Obesity itself is not a disease but it leads to
many health problems in future. There have been
many studies related to obesity but only few studies
regarding the relationship of CRP and obesity have
been conducted. In India there haven’t been done
significant researches related to this. So it seems to
be a subject of concern for research purpose.

Material and Methods:

The community based comparative study was
carried out on 100 healthy adults from the
community at Jhalawar city, aged from 18 to 45
years and having no acute or chronic disease at that
time. They were divided into two categories of
groups, group-I comprised of 50 adults of
overweight and obesity and group-II as control who
were non obese and had normal BMI. Both groups
were matched for age and sex. Participants having
history of any acute or chronic inflammatory disease
and persons who were chronic alcoholics and who
were on chronic use of any anti-inflammatory drugs
were excluded from the study. Along with BMI of
all participants, CRP level was estimated using
immunoassay technique. History and other
clinically relevant data was collected from the
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participants. Statistical analysis of data was done by
using SPSS software (version 23.0). Chi — square
test and unpaired-t test, were used in data analysis.
The data in the study was expressed as mean + SD,
and p value < 0.05 was considered as statistically
significant.

Body weight was measured by digital weighing
machine in kilograms and height was measured in
meters using standard non-stretchable tape. BMI
was taken by standard procedures as weight divided
by height in meters squared.

According to WHO classification of BMI,
underweight (BMI< 18.5 kg/m?), normal weight
(BMI=18.5 to 24.9), overweight (BMI=25 to 29.9),
and obese (BMI more than or equal to 30) was taken
as standard criteria for group distribution.

Whole venous blood was used for quantitative
estimation of CRP. EDTA was the anticoagulant
used for CRP test. Five milliliter (5 mL) of venous
blood sample was drawn under aseptic precautions
in sterile tubes. An estimation of CRP level was
done by Micro-point Mlab in biochemistry
laboratory, Jhalawar Medical College, Jhalawar
(Rajasthan). CRP test is based on dual antibody
sandwich reaction and fluorescent immunoassay.

Results

Comparison of age in cases and controls was
statistically analyzed using unpaired — t test. The
mean age in cases was found to be (35.44 + 7.42
years). The mean age in controls was found to be
(35.70 + 7.20 years). Statistical analysis showed that
p — value was 0.859 i.e. (p > 0.05) therefore the age
difference in both groups was statistically
insignificant.

Comparison of sex in cases and controls was
statistically analyzed using chi — square test. The
percentage of males in case group was 48%, whereas
the percentage of females was 52%. The percentage
of males in control group was 44%, whereas the
percentage of females was 56%. Statistical analysis
showed that p — value was 0.688, i.e. (p > 0.05)
therefore the difference in sex distribution in both
groups was statistically insignificant.

Comparison of biochemical parameter CRP
concentration in cases and controls (shown in table-
1 and graph-1) was statistically analyzed using
unpaired — t test. The mean biochemical parameter
CRP concentration in Cases was found to be (2.77 £+
1.36mg/L). The mean biochemical parameter CRP
concentration in controls was found to be (1.07+
0.59 mg/L). Statistical analysis showed that p —
value was 0.0001, i.e. (p < 0.05) therefore the
difference in  biochemical parameter CRP
concentration in both groups was statistically
significant.
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Table 1: Comparison of serum CRP between Group - I and Group — 11
Biochemical | Group N Mean Std. Deviation T value | P value
parameter
Overweight & Obese 50 2.7766 1.36364
CRP(mg/L) | Normal Weight 50 1.0748 0.59344 8.092 <0.0001

COMPARISON OF BIOCHEMICAL
PARAMETER CRP IN CASES AND

CONTROLS

2.5

1.5

1 -
0.5 -

Overweight & Obese

i Mean CRP(mg/L)

Normal Weight

Comparison of CRP concentration in male and
female (shown in table-2 and graph-2) was
statistically analyzed using unpaired — t test. The
mean biochemical parameter CRP concentration in
male was found to be (2.01+1.30mg/L). The mean

Graph 1: Comparison of biochemical parameter CRP between
Group — I and Group - I1

Table 2: Distribution of CRP according to Gender

biochemical parameter CRP concentration in female
was found to be (1.85+1.39mg/L). Statistical
analysis showed that p — value was 0.566, i.e. (p
>0.05) therefore the difference in CRP concentration
in male and female was statistically insignificant.

Gender N Mean Std. Deviation T value
CRP(mg/L) P value
Male 46 2.0102 1.30717
Female 54 1.8537 1.39592 0.575 0.566
Distribution of CRP according to Gender
3
2.5
2
15 i Mean...
1
0.5 -
0 .
Male Female
Graph 2: Distribution of CRP according to Gender
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Discussion

The present observation shows that both cases and
controls were statistically matched in age and sex
distribution. The mean biochemical parameter CRP
concentration in Cases (group I) was found to be
(2.77 £ 1.36mg/L) and in controls (group II) was
found to be (1.07+ 0.59 mg/L). Statistical analysis
showed that p—value was 0.0001, i.e. (p<0.05)
therefore the difference in biochemical parameter
CRP concentration in both groups was statistically
significant.

Thus, it was found that overweight and obese
persons (BMI >24.9) have higher biochemical
parameter CRP concentration than healthy controls
(BMI-18.5 to 24.9), and the difference was
statistically significant. Although the mean value of
CRP was higher for group—I as compare to group-II
but the concentration was within the reference
interval of biochemical parameter CRP (<10mg/L)
for both groups. Moreover difference in mean CRP
value of males and females in both groups was
statistically insignificant, with p value of 0.566 (p
value>0.05).

Obesity was linked to CRP in a large number of
cross sectional studies and narrative reviews. [11]
Adipose tissue is an active endocrine organ that
releases a variety of hormones and cytokines that
contribute to CRP elevation. [12] Varying degrees
of association between obesity and CRP have been
noted in populations of different sex, ethnicity and
age.

There are evidences for the presence of CRP in
human adipose tissue [13,14] and growing evidence
that adipose tissue can induce chronic low-grade
inflammation by producing proinflammatory
cytokines such as interleukin-6. [15]

Marjolein Visser et al in 1999 did a study to test
whether overweight and obesity are associated with
low grade systemic inflammation as measured by
serum CRP level. Their results also support our
study, they found that both overweight (BMI-25-
29.9 kg/m?) and obese (BMI.-more than30kg/m?)
persons were more likely to have elevated CRP
levels than their normal weight counterparts. [16]

Results similar to our study were also seen by Isao
Saito and kunio Yonemasu in 2003 in their study
done in Japan. They examined the association of 4
inflammation markers with BMI, body fat, and
weight gain and found close relationships of CRP
with the obesity indicators in a general Japanese
population. The synthesis of CRP is regulated by the
pro-inflammatory cytokine IL-6 in the liver and IL-
6 is released by the adipose tissue, which is
associated with BMI. [15]

Findings similar to our study were also seen in a
cross-sectional study conducted during January
2012 to November 2014 by Shraddha
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Chakraborty et.al, Significant increase in the
plasma concentrations of leptin and CRP was
observed with increased adiposity among
adolescents from various schools of Delhi, India.
[17]

Similar findings were also seen in a study by Ch.
Bhadra Reddy et.al. in 2021, it was found that there
is a strong association between the increase in
weight among the patients and elevated CRP levels.
Both these two are not only the risk factors of CVD,
but also the cause of depression and reduced quality
of life among the individuals. [18]

Researchers have found for every 1 kg loss of weight
in adults obtained through surgical, lifestyle, dietary
or exercise interventions the mean change in CRP
level was -0.13 mg L'.[19] Weight loss could
directly lead to reductions in CRP levels by reducing
the excess lipids stored in adipocytes, which are
hypertrophied in obesity [20]. All these studies
suggest the strong association between CRP and
obesity. [21-24]

Conclusion

Biochemical parameter CRP concentration in
overweight and obese persons was found to be
higher than that of healthy controls having normal
BMI and the difference was statistically significant.
However, in both groups the biochemical parameter
CRP concentration was within the normal limit of
reference interval (<10 mg/L) but level was high in
overweight and obese as compare to persons having
normal BMI. Moreover CRP concentration in males
and females of both groups had no significant
differences showing no relationship of CRP with sex
in either group.

Therefore, from the results of this study, we have
concluded that biochemical parameter status of CRP
in overweight and obese persons plays a significant
role in evaluation of the state of health. A
comparatively elevated CRP level in overweight and
obese persons as compare to normal persons is an
indication of low grade systemic inflammation that
can lead to other health problems in future and hence
being overweight is not a status of good health.
Regular monitoring of biochemical parameter status
is an unavoidable step towards achieving a holistic
approach to health.

The main limitation of our study is the use of limited
laboratory indexes. Other inflammatory parameters
such as interleukin-6 (IL-6), and tumor necrosis
factor alpha (TNF-alpha) etc should be studied as
well in the future. Also studies with greater sample
size are recommended.
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