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ABSTRACT 
 

OBJECTIVE: To find out association of serum C - reactive protein (CRP) with obesity as an 
inflammatory marker in obese pregnant women as compared to non-obese pregnant women. 
METHODS: This comparative observational study was carried out in the Department of Biochemistry, 
Peoples Medical College for Girls Nawabshah, during the period of January 2010 to December 
2010. A total of eighty pregnant women of age range 20 – 40 years in their 3rd trimester were re-
cruited in the study. Of these forty were obese and forty non-obese women. Non-obese pregnant 
women were grouped as control group. Serum C-reactive protein was measured by ELISA 
method. Data analysis including independent t-test and correlation analysis was carried out. P 
value up to 0.05 was considered significant. 
RESULTS: Serum C - reactive protein concentrations were significantly higher (P<0.001)  in obese 
pregnant women as compared to control group (9.1 ± 0.12 mg /L vs 4.3 ± 0.16 mg /L), which indi-
cate ongoing low grade systemic inflammation at more advanced level in obese pregnant 
women.  
CONCLUSION: In pregnant women, higher BMI is associated with higher C-reactive protein con-
centration. These findings highlight a state of low grade systemic inflammation in obese preg-
nant women. Measures should be taken to control profound weight increase during pregnancy to 
avoid complications during or after pregnancy. 
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INTRODUCTION 

C-reactive protein (CRP) is so named because it can 
precipitate the C-polysaccharide of streptococcus 
pneumococcus1. It is a normal plasma protein, whose 
concentration rises dramatically in cytokine mediated 
response to most forms of tissue injury, infection and 
inflammation. Its physiological role is to bind phospho-
choline expressed on the surface of dead or dying 
cells in order to activate complement system via the 
C1Q complex, which is due to its pro-inflammatory and 
pro-coagulant effect.2,3 It was first acute-phase protein 
to be described and is an exquisitely sensitive sys-
temic marker of inflammation and tissue damage.4 
Raised CRP levels are correlated with several cardio-
vascular risk factors such as obesity, diabetes mellitus, 
smoking, and hypertension5, 6. CRP as an inflamma-
tory marker is produced and released by the liver un-
der the stimulation and transcriptional control7 of fac-
tors released by adipocytes, such as cytokines tumor 
necrosis factor-alpha (TNF-α) and interleukin-6 8. Inter-
leukin 6 (IL-6), a major pro-inflammatory cytokine, is 
produced in a variety of tissues, including activated 
leukocytes, adipocytes and endothelial cells 6. Several 
studies revealed that in humans the expansion of adi-
pose tissues seen in the obesity result in more blood 
vessels and more connective tissue fibroblast and es-
pecially more macrophages. There is an enhancement 

in the secretion of some interleukins and inflammatory 
cytokines in adipose tissue of obese which produce 
inflammation. 
Adipose tissue is a reservoir for excess calories which 
are stored as triglycerides 9. Excessive deposition of 
triglycerides in adipose tissue is strongly associated 
with raised circulating CRP level, as adipose tissue is 
considered a source of subclinical inflammation10, 11. 
Elevated CRP level is also associated with weight gain 
during late second and early third trimesters of preg-
nancy 5.  
C-reactive protein is found a sensitive marker for low 
grade systemic inflammation. Elevated C-reactive pro-
tein concentration predict future risk of ischemic heart 
disease and ischemic cerebrovascular disease.12,13 
Maternal concentrations of CRP have been studied as 
an aid to diagnosed subclinical infection14. The pre-
sent study was designed to find out any association 
of serum C - reactive protein with obesity in pregnant 
women. 

SUBJECTS AND METHODS 

This comparative observational study was carried out in the 
Department of Biochemistry, Peoples Medical College 
for Girls Nawabshah, during the period January 2010 
to December 2010. Eighty pregnant women of age 
range 20 – 40 years, in their 3rd trimester were se-
lected for the study with the collaboration of Depart-
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ment of Gynecology and Obstetric, Peoples Medical 
College Hospital Nawabshah. Subjects were divided 
into two groups according to presence or absence of 
obesity: group A, normal weight pregnant women and 
group B, obese pregnant women. For comparative 
analysis, group A was considered as control (normal 
weight pregnant women), having same age range, 
height, weight, BMI and gestational age. Women who 
gave history of conditions like malignancy disorders, 
acute or chronic liver disease, or other acute inflamma-
tory conditions were excluded from the study. Also pa-
tients of diabetes mellitus and cardiovascular disease 
were excluded from the study. 
By accessing peripheral vein, 5 ml of venous blood 
was drawn with the help of disposable syringe under 
all aseptic measures and transferred to a gel centri-
fuge tube. After clotting, blood was centrifuged to ob-
tain serum. The serum is then transferred to clean and 
dry plastic cups which were properly covered and 
stored at -50°C till analyzed. Before analyzing serum 
was thawed and allowed to attain room temperature. 
Weight and height of all subjects were measured in 
kilograms and centimeters respectively, using weigh-
ing machine with high scale (MIC health scale ma-
chine, Made in China). For body mass index calcula-
tions, height in centimeters was converted to meters. 
Body mass index was calculated by applying following 
formula: 

Body mass index =  Weight in kilogram 
            (Height in meter)2 

Serum C - reactive protein was estimated by ELISA 
(enzyme linked immunosorbant assay) method 
(Biosource, USA) using QM Lab (Germany) analyzer.  
Data analysis including independent t-test and correla-
tion analysis were carried out by SPSS version 10.0 for 
windows. Independent sample t-test was used to ana-
lyze the numeric variables like age and C - reactive 
protein level. Pearson's correlation co-efficient (r) val-
ues were calculated to find out the correlation between 
C - reactive protein and BMI. 

RESULTS 

The results of present study showed increase in the 
level of serum C-reactive protein (CRP) in proportion to 
increase in body mass index (BMI). The mean values 
for weight and BMI in obese pregnant women as 
against the non-obese pregnant women were highly 
significantly (P<0.001) different, while mean values for 
age, height and gestational age were non-significant 
(Table I). The mean value for C-reactive protein was 
statistically highly significant (P<0.001) in obese preg-
nant women as compared to control group (Table II). 
However, BMI showed statistically significant (P<0.001) 
positive correlation with serum C-reactive protein in 
obese pregnant women (group B) as compared to con-

trol group (Table III). The raised CRP level in obese 
pregnant women warrant need of appropriate manage-
ment of obesity during pregnancy.  

TABLE I: COMPARISON OF BIOPHYSICAL           
PARAMETERS 

Individual values are expressed as mean ± SD 
TABLE II:  COMPARISON OF C - REACTIVE  
PROTEIN LEVELS 

Individual values are expressed as mean ± SD 
9.1 ± 0.12 mg /L vs 4.3 ± 0.16 mg /L  
TABLE III: CORRELATION COEFFICIENT BE-
TWEEN SERUM C-REACTIVE PROTEIN AND BMI 

DISCUSSION 

C-reactive protein (CRP) is studied as an inflammatory 
marker7. It was originally discovered by Tillett and 
Francis in 19301. It is also a marker of cardiovascular 
disease risk15. Rota et al3, Deghan et al8 and Fain et 
al9 reported positive association of BMI with serum 
CRP level. We also noticed highly positive correlation 
(P<0.001) of BMI with serum CRP level. Increase of 
BMI was positively associated with serum CRP level in 
obese pregnant women. 
In present study, we observed that maternal serum 
CRP level was significantly higher in obese pregnant 
women in 3rd trimester of pregnancy as compared to 
non-obese pregnant women. However the correlation 
can be confounded by other diseases16, 17. Therefore 
other inflammatory factors that can affect plasma CRP 
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Parameter 

Group A 
Non- Obese 

pregnant 
women 
(n=40) 

Group B 
Obese 

pregnant 
women 
(n=40) 

P-Value 

Age (years) 22.3 ± 0.29 22.4  ± 0.26 0.405 

Height (m) 1.49 ± 0.01 1.50 ± 62 0.62 

Weight (Kg) 57.8 ± 0.40 75.3 ± 0.41 0.001 

BMI (kg/m2) 24.2 ± 0.11 31.40± 0.15 0.001 

Gestational Age 31.1± 0.16 31.1  ± 0.16 1.00 

Parameter Group A 
( n=40) 

Group B 
( n=40) P-Value 

C-Reactive 
Protein 

4.3 ± 0.16  9.1 ± 0.12 0.001 

Parameter Group A Group B P-Value 

Serum CRP 
versus BMI 

0.38 0.91 0.001 
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concentration must be excluded.  
In our study, a higher prevalence of low grade sys-
temic inflammation was observed in obese pregnant 
women as compared with non-obese pregnant women 
(p= 0.001) indicated by higher CRP level. This finding 
of our study is almost identical with the finding of  
Verhaeghe et al,18 who reported that plasma C – re-
active protein concentration in gravidas, measured at 
24-29 weeks of gestational age is strongly related to 
body mass index.  In the study of Visser et al,19 it was 
found that the higher body mass index was associated 
with higher C-reactive protein concentration. Their re-
sults highlight the state of low grade systemic inflam-
mation in over weight and obese persons. Our study 
results are in agreement with that study. 
Rexrode et al20 suggested body mass index as the 
strongest predictor of elevated inflammatory markers. 
His study showed high association of BMI with inflam-
matory markers. Women with highest BMI were having 
more than twelve fold increased risk of having elevated 
CRP level. Our results are in total agreement with this 
study. Elevated levels of CRP measured during preg-
nancy have been linked to adverse outcomes such as 
preeclampsia and intrauterine growth retardation.14 
Different modalities are adopted to see the effect of 
medicines like statin to lower CRP level in subjects 
without hyperlipidemia and having increased CRP 
level, but safety of medicines during pregnancy is not 
established21, 22. 

CONCLUSION 

The results of present study showed that BMI is 
strongly positively correlated with C - reactive protein 
level in obese pregnant women. It indicates a state of 
low grade systemic inflammation in obese pregnant 
women. Therefore high CRP level in obese pregnant 
women highlight the need of proper management dur-
ing pregnancy from early days, especially focusing on 
weight control, as increased CRP level is also indicator 
of other complications like ischemic heart disease, 
which may be a complication of obesity. Multicenter 
studies are needed to establish the risk and to provoke 
awareness of developing complications in obese preg-
nant women. 

REFERENCES 

1. Mark B, Pepys MB and Hirschfield GM. C-reactive 
protein: a critical update. J Clin Invest 2003;111
(12):1805-12.   

2. Thompson D, Pepys MB and Wood SP. The 
physiological structure of human C-reactive pro-
tein and its complex with phosphocholine. Struc-
ture 1999;7(2):169-77. 

3. Pepys MB, Hirschfield GM, Tennent GA et al. Tar-
geting C-reactive protein for the treatment of car-

diovascular disease. Nature 2006;440:1217-21. 
4. Pepys MB and Baltz MI. Acute phase proteins 

with special reference to C-reactive protein and 
related proteins. Adv Immunol 1983;34:141-212. 

5. Rota S, Yildim B, Kaleli B et al. C-reactive protein 
level in non-obese pregnant women with gesta-
tional diabetes. Tohoku J Exp Med 2005;206
(4):341-5. 

6. Pradhan AD, Manson JE, Rifai N et al. C-reactive 
protein, interleukin 6 and risk of developing type2 
diabetes mellitus. JAMA 2001;286(3):327-34. 

7. Vigushin DM, Pepys MB and Hawkins PN. 
Metabolic and scintigraphic studies of radioiodi-
nated human C-reactive protein in health and 
disease. J Clin Invest 1993;91:1351-7. 

8. Dehghan A, Kardys I, Moniek PM et al. Genetic 
variation, C-reactive protein levels and inci-
dence of diabetes. Diabetes 2007;56:872-8. 

9. Fain JN. Release of interleukins and other in-
flammatory cytokines by human adipose tissue 
is enhanced in obesity and primarily due to the 
non fat cells. Vitam Horn 2006;74:443-77. 

10. Frohlich M, Imhof A, Berg G et al. Association 
between C-reactive protein and features of 
metabol ic syndrome. Diabetes Care 
2000;23:1835-9. 

11. Festa A, D’Agostino R, Williams K et al. The 
relation of body fat mass and distribution to 
markers of chronic inflammation. Int J Obes 
Relat Metab Disord 2001;25:1407-15. 

12. Zacho J, Hasnen AT, Jensen JS et al. Geneti-
cally elevated C-reactive protein and ischemic 
vascular disease. N Engl J Med 2008;359:1897
-908. 

13. Koening W, Sund M, Frohlich M et al. C-
reactive protein, a sensitive marker of inflamma-
tion, predicts future risk of coronary heart dis-
ease in initially healthy middle - aged men. Cir-
culation 1999;99:237-42. 

14. Pitiphat W, Gillman MW, Joshipura KJ et al. Plasma C-
reactive protein in early pregnancy and preterm 
delivery. Am J Epidemiol 2005;162(11):1108-13. 

15. St-Onge MP, Zhang S, Darnell B and Allison 
DB. Baseline serum C-reactive protein is asso-
ciated with lipid responses to low fat and high 
polyunsaturated fat diets. J Nutr 2009;139:680-
3. 

16. Cassano PA, Rosner B, Vo Konas PS et al. 
Obesity and body fat distribution in relation to 
the incidence of non-insulin dependent diabetes 
mellitus. Am j Epidemiol 1992;136:1474-86. 

17. Rimm EB, Stampfer MJ, Giovannucci E et al. 
Body size and fat distribution as predictors of 
coronary heart disease among middle age and 
older US men. Am j Epidemiol 1995;141:1117-27.  

Habibullah Shaikh, Yasmin Shaikh, Ghulam Sarwar Shaikh, Rasool Bux Shaikh  

09 



JLUMHS JANUARY-APRIL 2012; Vol 11: No. 01 

 

 

18. Verhaeghe J, Pintiaux A, Van Herck E et al. IGF 
binding   protein-1 and leptin during a glucose 
challenge test in pregnant women, relation with 
maternal body weight, glucose intolerance and 
birth weight. J Clin Endocrinol Metab 
2002;87:2875-82. 

19. Visser M, Bouter LM, McQuilan GM et al. Ele-
vated C - reactive protein levels in overweight 
and obese adults. JAMA 1999:282(22):2131-5. 

20. Rexrode KM, Pradhan A, Manson JE et al. Re-

lationship of the total and abdominal adiposity 
with CRP and IL-6 in women. Ann Epidemiol 
2003;13(10):1-9. 

21. Ridker PM, Danielson E, Francisco AH et al. 
Rosuvastatin to prevent vascular events in men 
and women with elevated C-reactive protein. N 
Engl J Med 2008;359(21):2195-207. 

22. Heart protection collaborative group. C-reactive 
protein concentration and the vascular benefits 
of statin therapy. The Lancet 2011;377:469-76.  

Elevated Serum C - Reactive Protein Level 

10 

AUTHOR AFFILIATION: 
 

Dr. Habibullah Shaikh (Corresponding Author) 
Assistant Professor, Department of Biochemistry 
Peoples Medical College, Nawabshah, Sindh-Pakistan. 
E-mail: shaikhh24@yahoo.com 
 
Dr. Yasmin Shaikh 
Demonstrator, Department of Physiology 
Peoples Medical College, Nawabshah, Sindh-Pakistan. 
 
Dr. Ghulam Sarwar Shaikh   
Assistant Professor, Department of Biochemistry  
Chandka Medical College, Larkana, Sindh-Pakistan. 
 
Dr. Rasool Bux Shaikh  
Professor, Department of Pathology 
Peoples Medical College, Nawabshah, Sindh-Pakistan.  


