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Introduction
Metabolic Syndrome (MetS) is defined as a con-
stellation of abdominal obesity,triglycerides 150 
mg/dL or higher, HDL cholesterol less than 40 
mg/dL for men or less than 50 mg/dL for women, 
fasting glucose 110 mg/dL orhigher, and hyperten-
sion1. The prevalence of the meta-bolic syndrome 
increases with age and central adiposity is a key 
feature of the syn-drome2. Around 13.4% mortality 
in Bangladesh is due to Cardiovascular (CV) dis-
eases and its associatedrisk factors3. Prevalence of 
Diabetes Mellitus (DM) in Bangladesh is high 
among low and middle income countries (8.4 mil-
lion or 10% of the population). It may increase 
to13% by 20304. Inflammation has significant role 
in the development of insulin resistance and meta-
bolic syndrome5. Many evidences suggest in-
creased concentration of high sensitivity C-reac-
tive Protein (hs-CRP) a proinflammatory cytokine 
is associated with insulin resistance and metabolic 
syndrome and may predict the onset of DM and 
cardiovascular events6. Previous studies are based 
on western population.High sensitivity C-reactive 
protein is inexpensive, standardized and widely 
available in Bangladesh. Studies correlatinghs-
CRP and components of Metabolic Syndrome is 
scarce in Bangladesh. Aim of our study is to eval-
uate correlation of hs-CRP levels with different 
components of metabolic syndrome like blood 
pressure, waist circumference, and blood glucose.

Materials and methods 
This cross sectional study conducted in the De-
partment of Medicine of Chittagong Medical Col-
lege Hospital from January 2016 to December 
2016.

Inclusion criteria:
i)	Patients of MetS admitted in Medicine ward and 
attending outdoor
ii)	Age 18 years and above
iii)	 Having obesity as a component of metabolic 
syndrome.

Exclusion criteria: 
i)	Unwilling to give informed consent
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Abstract
Background: Metabolic syndrome is associated 
with both the development of Hypertension, Dia-
betes Mellitus and an increased risk of adverse 
cardiovascular outcome. It is considered aspro in-
flamatory state linked with low grade systemic in-
flammation. C- reactive protein is a powerful bio-
marker of chronic systemic inflammation. Aim of 
this study is to evaluate the relationship of High-
sensitivity C-reactive Protein (hs-CRP)with the 
components of Metabolic Syndrome (MetS) 
among hospitalized patients.

Materials and methods: 50 patients of 18 years 
and above with metabolic syndrome, attending 
outdoor or admitted to Medicine Department of 
Chittagong Medical College Hospital from Janu-
ary 2016 to December 2016 were enrolled for this 
cross sectional study. The National Cholesterol 
Education Panel (NCEP) ATP – III, 2001 criteria 
was used for the diagnosis of MetS. Results: hs-
CRP level was found increased in almost every 
components of MetSin univariate analysis but the 
differences were not statistically significant. Pa-
tients with MetS had higher value of hs-CRP than 
without MetS (5.18±1.98 Vs 3.51± 1.63mg/l) with 
a p value 0.023. 

Conclusions: Patients with metabolic syndrome 
had higher levels of hs-CRP than those without 
metabolic syndrome and hs-CRP levels increased 
directly with increasing number of its components.
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ii)	Critically ill patients (COPD with type II respi-
ratory failure, Ischaemic heart disease with de-
compensated heart failure, patients requiring sup-
port of two or more organ system e.g. inotropes 
and haemofiltration)

iii)	Patient with Familial dyslipidemia, Nephrotic 
syndrome, Chronic kidney disease, HBsAg or An-
ti HCV positive, Cirrhosis of liver, Alcoholism, 
chronic inflammatory disease, Hypothyroidism, 
Malignancy.

50 cases were enrolled who fulfilled the clinical 
diagnosis of obesity and gave the informed con-
sent. Systolic Blood Pressure (SBP) and Diastolic 
Blood Pressure (DBP) were determined on the 
right arm in a seated positionfor at least 5 min us-
ing a calibrated mercury sphygmomanometer. 
Blood pressures were determined consecutively 
three times and the average of the three readings 
was calculated. Waist circumference was meas-
ured according to report of World Health Organi-
zation Expert consultation-2008.After an over-
night fast (≥8 hours) a 20-mL venous blood was 
collected from each participant maintaining stand-
ard laboratory techniques. Samples were collected 
into a Vacutainer Serum Separator Tube (SST) for 
analysis of lipids and glucose. After complete co-
agulation (30–45 minutes) the SST was centri-
fuged at 2500 RPM for 30 minutes. Serum was 
transferred from the spun SST into 3 labeled plas-
tic tubes, first tube for glucose analysis, second 
for lipid panel and third tube was stored at - 20°C 
to be used for hs-CRP. Glucose levels were meas-
ured by hexokinase enzymatic methods, and lipid 
panel was assayed by enzymatic methods and hs-
CRP was analyzed by Immulite method at a 
standard laboratory of Chattogram. All the data 
were checked and edited after collection. Continu-
ous variables were reported as the means ± SD. 
Means were compared using Student’s t-test for 
two groups. Qualitative or categorical variables 
were described as frequencies and proportions. 
Proportions were compared using chi-square or 
Fisher’s exact test whichever was applicable. Cor-
relations for hsCRP levels to components of meta-
bolic syndrome were calculated using the correla-
tion coefficient.Statistical significance was de-
fined as p < 0.05 and confidence interval set at 
95% level. SPSS (Statistical Package for Social 
Science) for Windows version 23 software was 
used for the analysis.

Results

In this study most of the patients were male (78%) 
and reside in urban area. Age ranges from 26 to 
59 years with a median age of 56.Twenty six per-
cent patients had history of diabetes and 58% had 
hypertension and all of them were taking medica-
tion regularly. Body mass index ranges from 
22.31 to 34.73 kg/m2, waist circumference ranges 
from 81to 100cm in female patients and 81 to 118 
cm among male.

Table I : Baseline laboratory findings of the study 
population.

Table II : Different components of metabolic syn-
drome in both sexes.

*For men waist circumference >90 cm & for 
women >80 cm.

† For men serum HDL <40mg/dl & for women 
<50 mg/dl.

d Taking antihypertensive or having SBP≥130mm 
0f Hg / DBP ≥85 mm of Hg.

i FBS ≥ 110 mg/dl.

Sex of the patient	 FBS 	 Cholesterol 	 LDL 	 HDL 	 TG 	 hs CRP
	 (gm/dl)	 (mg/dl)	 (mg/dl)	 (mg/dl)	 (mg/dl)	 (mg/dl)

Femal	 Mean	 6.5200	 184.2727	 114.1818	 38.8182	 152.0000	 4.6727
	 SD	 1.41814	 23.10018	 18.58934	 3.70994	 68.89412	 1.72806

Male	 Mean	 6.7782	 209.7179	 133.0333	 36.4872	 199.2051	 4.9410
	 SD	 2.44940	 47.12690	 32.13542	 5.47661	 119.73923	 2.10472

Total	 Mean	 6.7214	 204.1200	 128.8860	 37.0000	 188.8200	 4.8820
	 SD	 2.25274	 44.09805	 30.55502	 5.19812	 111.70363	 2.01430

Components of MS	 Male	 Female	 Total	
	 n	 %	 n	 %	 n	 p value	
Central obesity *	 	 	 	 	 	
Present 	 39	 100	 11	 100	 50	 --
Serum Triglyceride 	 	 	 	 	 	
Normal 	 17	 43.6	 7	 63.6	 24	 0.404
High (>150mg/dl)	 22	 56.4	 4	 36.4	 26	
Serum HDL 	 	 	 	 	 	
Normal	 6	 35.9	 0	 0	 6	 0.166
Low †	 33	 84.6	 11	 100	 44	
HTN 	 	 	 	 	 	

Absent 	 14	 35.9	 7	 63.6	 21	 0.193
Present 	 25	 64.1	 4	 36.4	 29	
DM/ High FBS 	 	 	 	 	 	

Absent 	 22	 56.4	 5	 45.5	 27	 0.52
Present 	 17	 43.6	 6	 54.5	 23



Discussion
Out of 50 patients who had central obesity, there 
is no difference in the prevalence of metabolic 
syndrome by sex (81.1% female versus 81.2% 
male) as in other studies7. In other study, the prev-
alence of MetS was more common in females 
than males8. Majority age group was from 45 to 
60 years. Mean concentration of hs-CRP was 
higher inMetS (5.18±1.68 mg/l v/s 3.51±1.63 
mg/l) and values increase directly with increasing 
number of components of the metabolic syn-
drome. Patients having 2, 3, and 4 risk factors had 
a mean hs-CRP of 4.48, 5.39 and 6.32 mg/L re-
spectively. Bo et al also found similar findings, 
the mean hs-CRP for those with 0, 1, 2, 3, 4, and 
5 components of the metabolic syndrome were1.9, 
1.8, 2.9, 4.1, 4.1, and 5.3 mg /L.9 Area under the 
ROC curve was 0.751, indicating that hs-CRP can 
predict the presence of the MetS in a population 
with central obesity. hs-CRP is a sensitive marker 
for acute phase inflammation and may be high 
with subject variability.We intended to explore the 
predictive value of hs-CRP measured at one time 
point for detecting the presence of the 
MetS.Several studies found higher hs-CRP levels 
inMetS, both in obese and non-obese populations 
and in Caucasian and non- Caucasian popula-
tions10-16. In univariate analysis most of them 
showed significant associations for the individual 
MetS components. Multivariate analysis report 
that central obesity was the key determinant of 
elevated hs-CRP levels in individuals with the 
MetS. Level of hs-CRP is increased marginally or 
not in other components of MetS14-15. While Ar-
onson et al found an independent association be-
tween triglyceride level and hs-CRP. They also 
found associations between hs-CRP and glucose 
level and HDL cholesterol17. We found hs-CRP 
levels to be higher in individuals with the MetS, 
compared to those without.

Limitation
i)	Very small sample size from a single institution 
and from some selected ward 

ii)	The present analysis was based on the single meas-
urement of level of CRP without repeating tests
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Table III : Univariate (unadjusted) association of 
hsCRP with components of MetS.

Table IV : Odds of having elevated hs-CRP 
(>3mg/dl) by individual components of metabolic 
syndrome.

Components of MS	 hs-CRP level 	 p value 
	 	 Mean	 ±SD	
Hypertension	 	 	
	 Present 	 5.21	 2.06	 0.174
	 Absent 	 4.42	 1.90	
Abnormal Triglyceride 	 	 	
	 Present 	 5.18	 2.04	 0.286
	 Absent 	 4.56	 1.98	

Abnormal HDL	 	 	
	 Present 	 5.02	 2.03	 0.206
	 Absent 	 3.90	 1.72	
Fasting plasma glucose	 	 	
	 Normal 	 4.50	 2.06	 0.156
	 High 	 5.32	 1.92	
Metabolic syndrome 	 	 	
	 Yes 	 5.18	 1.68	 0.023*
	 No 	 3.51	 1.63	

Metabolic syndrome component	 OR	 95% CI	 p value

High triglyceride level  Yes/No	 2.64	 .32-22.26	 0.363
Low HDL level Yes/No	 2.27	 .211-23.85	 0.49
Elevated blood pressure Yes/No	 1.43	 .241-8.53	 0.692
Abnormal glucose metabolism Yes/No	 1.29	 .169-8.9	 0.839
Metabolic syndrome Yes/No	 1.1	 .069-17.47	 0.946
Sex,  Male /female	 0.984	 .097-8.26	 0.921
Age, in years	 1.09	 .97-1.24	 0.143

Fig 1: ROC curve to assess the utility of hsCRP 
to detect metabolic syndrome.

	 Asymptotic 95% Confidence Interval
	 Area	 Std.Errora	 Asymptotic Sig.b	 Lower Bound	 Upper Bound

	 .752	 .083	 .019	 .590	 .914

Area Under the Curve
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iii)	Ratio of male to female is about 3.3:1.  This 
sample was not representative of the general pop-
ulation.

Conclusion
In this study,patients with metabolic syndrome 
have significantly higher levels of hs-CRP when 
compared to without metabolic syndrome and hs-
CRP levels increased directly with increasing 
number of metabolic syndrome components. Add-
ing hs-CRP values in the diagnostic criteria for 
Metabolic syndrome has shown to improve future 
prediction of development of these diseases. 
Measurement of hs-CRP can be used to discrimi-
nate MetS status. 

Recommendation
The association of CRP with metabolic disorder 
need to be further explored in the longitudinal 
study with larger representative sample size from 
different center of Bangladesh.

Acknowledgements
The authors gratefully acknowledge the contribu-
tion of all the doctors and staff working in the de-
partment of Medicine, Chittagong Medical Col-
lege Hospital. 

Contribution of authors
MMA-Conception, acquisition of data, drafting 
and final approval.
MAR- Acquisition of data, drafting and final approval.  
MHH- Design analysis, interpretation of data and 
final approval.
AB- Analysis, drafting and final approval.

Disclosure
All the authors declared no competing interest. 

References
1. Maxine A. Papadakis, Stephen J. Macphee, Cur-
rent Medical Diagnosis & Treatment. 2020;371.

2. Jameson.Fauci.Kasper.Houser.Longo, Harrison’s 
Principles of Internal Medicine,20th edition. 2903.

3. El-Saharty S, Ahsan KZ, Koehlmoos TL, En-
gelgau MM. Tackling Noncommunicable Diseas-
es in Bangladesh: Now is the Time: Direstion in 
Development.Washington, DC:World Bank; Li-
cense: Creative Commons Attribution CC BY 3.0. 
World Bank Publications. 2013. 1–13.

4. Whiting DR, Guariguata L, Weil C, Shaw 
J. IDF diabetes atlas: global estimates of the prev-
alence of diabetes for 2011 and 2030. Diabetes 
Res ClinPract. 2011; 94(3):311–321. 

5. Devaraj S, Rosenson RS, Jialal I. Metabolic 
syndrome: An appraisal of the pro-inflammatory 
and procoagulant status. EndocrinolMetabClin 
North. 2014;66(4):600-607.

6. Shore AC, et al. Use of Vascular Assessments 
and Novel Biomarkers to Predict Cardiovascular 
Events in Type 2 Diabetes.Diabetes care. 2018.

7. Alexis Marcotte-Chénard,Thomas A. Deshayes, 
Ahmed Ghachem,Martin Brochu.Prevalence of 
the metabolic syndrome between 1999 and 2014 
in the United States adult population and the im-
pact of the 2007–2008 recession: An NHANES 
study.Applied Physiology, Nutrition and Metabo-
lism. 2019;44(8): 861-868.

8. Khwaja S. Zafar, Tony Pious, Prem S. Singh, 
Rajesh K. Gautam, Sudhir K. Yadav, Prafulla 
Singh, HimanshuSharma.Prevalence of metabolic 
syndrome in a rural population- A cross sectional 
study from Western Uttar Pradesh, India, Interna-
tional Journal of Research in Medical Science. 
2017;5:2223-2228.

9. MingxiaSun,Liying Zhang,Shanying Chen, Xi-
nyu Liu,Xiaofei Shao.Association of C-Reactive 
Protein and Metabolic Disorder in a Chinese Pop-
ulation.International Journal of Environmental 
Research and Public Health. 2015;12(7):8228-
8242.

10. Corine den Engelsen,Paula S Koekkoek,Kees 
J Gorter, Maureen van den Donk. High-sensitivity 
C-reactive protein to detect metabolic syndrome 
in a centrally obese population: A cross-sectional 
analysis,Cardiovascular Diabetology. 2012;11:2.

11. Florez H, Castillo-Florez S, Mendez A, Casa-
nova-Romero P, Larreal-Urdaneta C, Lee D, 
Goldberg R: C-reactive protein is elevated in 
obese patients with the metabolic syndrome. Dia-
betes Res ClinPract. 2006;71:92-100.

12. Jiang Li, Rui Wang, Dan Luo,, Shuang Li, 
Cheng Xiao,Association between Serum Ferritin 
Levels and Risk of the Metabolic Syndrome in 
Chinese Adults: A Population Study, PLoS ONE. 
2013;8 (9):e74168.

13. Kressel G, Trunz B, Bub A, Hulsmann O, 
Wolters M, LichtinghagenR,Stichtenoth DO, 
Hahn A: Systemic and vascular markers of in-
flammation in relation to metabolic syndrome and 
insulin resistance in adults with elevated athero-
sclerosis risk. Atherosclerosis. 2009;202:263-271.



Original Article JCMCTA 2020 ; 31 (1) : 71-75

75

14. Corine den Engelsen, Paula S Koekkoek,Kees 
J Gorter,Maureen van den Donk, High-sensitivity 
C-reactive protein to detect metabolic syndrome 
in a centrally obese population: A cross-sectional 
analysis,Cardiovascular Diabetology. 2012;11. Ar-
ticle number: 25.

15. Kawamoto R, Tabara Y, Kohara K, Miki T, 
Kusunoki T, Takayama S, Abe M, Katoh T, Ohtsu-
ka N: High-sensitivity C-reactive protein and 
gammaglutamyltransferase levels are synergisti-
cally associated with metabolic syndrome in com-
munity-dwelling persons. CardiovascDiabetol. 
2010;9:87.

16. Mahajan A, Jaiswal A, Tabassum R, Podder A, 
Ghosh S, Madhu SV, Mathur SK, Tandon N, 
Bharadwaj D: Elevated levels of C-reactive pro-
tein as a risk factor for Metabolic Syndrome in In-
dians. Atherosclerosis. 2012;220:275-281.

17. Corine den Engelsen, Paula S Koekkoek, Kees 
J Gorter, Maureen van den Donk, Philippe L Sal-
omé,Guy E Rutten,High-sensitivity C-reactive 
protein to detect metabolic syndrome in a central-
ly obese population: A cross-sectional analy-
sis,Cardiovascular Diabetology. 2012;11:25.


