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ABSTRACT 
 

Aim: To check the correlation of Body Mass Index (BMI) with Total Leukocyte count (TLC) and C Reactive Protein (CRP) levels 
in preeclamptic and normotensive pregnant women. 
Methods: It was a comparative cross sectional study with 120 participants divided into two groups with 60 diagnosed cases of 
preeclampsia and 60 healthy pregnant women with normal blood pressure. The samples were collected in the third trimester of 
pregnancy. All the participants were in the range of 20-40 years of age and had a BMI within 18-25kg/m2.  
Results: TLC and BMI were significantly high in the preeclamptic group (p value <0.001). BMI correlated positively with both 
systolic and diastolic blood pressure (p value <0.05). A positive correlation at a significant p value of < 0.05 was observed 
between BMI and CRP levels. Moreover, BMI correlated with TLC at a statisticaly significant level (p value < 0.05).  
Conclusion: The study concludes that BMI is related to CRP levels as well as TLC in pregnancies complicated with PE. High 
BMI in the preeclamptic group highlights the role of adipose tissue as a source of systemic inflammation.  In addition to placental 
dysfunction adipose tissue might contribute to the systemic inflammation due to superfluous production of inflammatory 
mediators. 
Keywords: BMI, C reactive protein, leukocyte count 

 

INTRODUCTION 
 

Preeclampsia (PE) is a complex complication of pregnancy 
characterized by hypertension and proteinuria commencing at >20 
weeks of gestation1. The pathogenesis of this disorder is 
multifactorial with contribution of a number of risk factors e.g. 
history of PE, diabetes, null parity, twin pregnancy, fetal sex, 
chronic hypertension, high Body Mass Index (BMI) etc2.  

Whatever the cause, generalized maternal systemic 
inflammation remains the hallmark of PE3 and release of 
proinflammatory cytokines results in endothelial injury along with 
activation of neutrophils and coagulation4.  High BMI and 
excessive adiposity have been linked with PE and increase in 
maternal weight has been related with progressive risk of the 
disorder5. Similar to PE, widespread systemic inflammation has 
been reported in obesity6. C reactive protein (CRP) is a marker of 
inflammation and elevated levels have been reported in PE as well 
as obesity7,8.  

Moreover, a positive correlation has been reported between 
BMI and Total leukocyte count (TLC). 9 The aim of this study was 
to check the relation of BMI with TLC and CRP levels in PE.   
 

METHODS AND MATERIALS 
 

This cross sectional observational study was conducted in the 
Department of Physiology at Shaikh Zayed Medical Complex, 
Lahore. Study population comprised of 120 patients divided into 
two groups with 60 normotensive and 60 preeclamptic women. All 
the participants were in the third gestational period and the age 
was between 20-40 years. Women with history of smoking, 
diabetes mellitus, renal disorders, inflammatory disease of bowel, 
hypertension, cardiovascular illness (e.g., ischemic heart disease) 
and symptomatic infections (bacterial and viral) were 
excluded. The study was approved by the Ethical Review Board 
and all the participants signed written consent. Blood pressure and 
BMI were recorded. Aseptic measures were used to collect 3cc 
blood. TLC was calculated by automated hemoanalyzer. C reactive 
protein levels were estimated by commercial ELISA-based kits 
(manufactured by Bio check Inc. Foster city). Data were entered 
and analyzed by using SPSS version 20.0. 
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RESULTS 
 

The cliniclal charrecterstics of the participants have been reported 
earlier along with CRP levels. 8 Total leukocyte count and BMI 
were higher in the preeclamptic group as were the CRP levels (p 
value <0.001). BMI correlated positively with both systolic and 
diastolic blood pressure (SBP,DBP) as shown in Fig. 1 and 2 
respectively. A positive correlation at a significant p value of < 0.05 
was observed between BMI and CRP levels (Fig. 3). Moreover, 
BMI correlated with TLC at a statisticaly significant level (p value < 
0.05) as shown in Fig. 4. 

 
Figure 1: Correlation of BMI with SBP, ρ = 0.31, p < 0.05. (Spearman's rank 
correlation test showing positive correlation between BMI and SBP). Body 
Mass Index (BMI), Systolic Blood Pressure (SBP) 

 
Figure 2: Correlation of BMI with DBP, ρ = 0.35, p < 0.01. (Spearman's rank 
correlation test showing positive correlation between BMI and DBP). Body 
Mass Index (BMI), Systolic Blood Pressure (SBP) 
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Figure 3: Correlation of BMI with CRP, ρ = 0.75, p < 0.001. (Spearman's 
rank correlation test showing positive correlation between BMI and CRP). 
Body Mass Index (BMI), C Reactive Protein (CRP) 

 
Figure 4: Correlation of BMI with TLC, ρ = 0.43, p < 0.001. (Spearman's rank 
correlation test showing positive correlation between BMI and CRP). Body 
Mass Index (BMI), Total Leukocyte Count (TLC) 

 

DISCUSSION 
 

In the current study, BMI was significantly higher in the preeclamptic 
group (p <0.00) and the results are consistent with the previous study 
that reported higher incidence of PE in overweight women10. The 
findings are further augmented by another study where a strong 
significant association was observed between maternal BMI and PE11. 
Obesity has been linked with low level of subclinical inflammation 
because of increased production of proinflammatory cytokines. 
Excessive adipose tissue contributes to the higher production of these 
cytokines12,13. Generalized inflammation is a hallmark of both these 
conditions i.e. obesity and PE. High BMI and excess gain of weight 
during pregnancy are associated with maternal systemic inflammation 
and insulin resistance and have been proposed to contribute to 
endothelial dysfunction, proteinuria, multi-organ damage, and high 
morbidity and mortality of mothers. Increased fat stores produce 
excessive acute phase reactants as reflected by high circulating CRP 
levels14. Similarly, higher CRP levels have been reported in diagnosed 
cases of PE8 as well as in early pregnancy in patients who later 
develop PE. This association of high levels of CRP in early gestation 
with development of PE attenuates when adjusted for BMI15 The 
current study supports these results as we found positive correlation 
between BMI and CRP levels. CRP along with other inflammatory 
mediators alters endothelial function with resultant widespread vascular 
dysfunction. Elevated CRP levels in obese patients have been reported 
to predict high risk of cardiovascular morbidity and mortality14. The 
future risk of cardiovascular disease and associated mortality is also 
increased in later life in preeclamptic cases16.  

Low grade systemic inflammation in PE has been proposed to be 
associated with overweight and linked to the altered endothelial 
function. This state of low degree of inflammation precedes the clinical 
presentation of the disease as supported by the high levels of CRP and 
leukocytes in the first trimester of gestation in preeclamptic 
pregnancies17. The high leukocyte count contributes as an extra 
placental source to the excessive circulating proinflammatory cytokines 
in PE18. Higher WBC count has been associated with obesity. White 

blood cells infiltrate the adipose tissue and along with the adipocytes 
produce enormous amount of inflammatory markers contributing to the 
state of chronic inflammation9. The current study has reported high TLC 
count in the preeclamptic pregnant women and these high levels show 
a strong positive correlation with maternal BMI. The results are in 
accordance with the previous studies9,19.  Although the participants of 
the current study were not obese, there was a significant difference 
with a higher value in the preeclamptic group. It is important to note 
that a BMI equal to and higher than 23 is classified as overweight for 
South Asians20. The current study highlights the correlation of BMI with 
the inflammatory marker CRP as well as leukocyte count in 
pregnancies complicated with preeclampsia. Placental dysfunction is 
the hallmark of PE, but adipose tissue might contribute to the 
pathogenesis of the disease by excessive production of inflammatory 
mediators.  

 

CONCLUSION 
 

The study concludes that BMI is related to CRP levels as well as TLC 
in pregnancies complicated with PE. High BMI in the preeclamptic 
group highlights the role of adipose tissue as a source of systemic 
inflammation. In addition to placental dysfunction adipose tissue might 
contribute to the systemic inflammation due to superfluous production 
of inflammatory mediators. 
Conflict of interest: Nil 

 

REFERENCES 
 

1. Uzan J, Carbonnel M, Piconne O, Asmar R, Ayoubi J-M. Pre-eclampsia: 
pathophysiology, diagnosis, and management. Vasc Health Risk Manag 2011; 7: 
467. 

2. Motedayen M, Rafiei M, Tavirani MR, Sayehmiri K, Dousti M. The relationship 
between body mass index and preeclampsia: A systematic review and meta-
analysis. Int J Reprod Biomed 2019; 17 (7): 463. 

3. Can M, Sancar E, Harma M, Guven B, Mungan G, Acikgoz S. Inflammatory 
markers in preeclamptic patients. Clin Chem Lab Med 2011; 49 (9): 1469-72. 

4. Heilmann L, Rath W, Pollow K. Hemostatic abnormalities in patients with severe 
preeclampsia. Clin Appl Thromb Hemost 2007; 13 (3): 285-91. 

5. Phipps E, Prasanna D, Brima W, Jim B. Preeclampsia: updates in pathogenesis, 
definitions, and guidelines. Clin J Am Soc Nephrol 2016; 11 (6): 1102-13. 

6. Rocha VZ, Folco EJ. Inflammatory concepts of obesity. Int J Inflam 2011; 2011. 

7. Ebrahimi M, Heidari‐ Bakavoli AR, Shoeibi S, Mirhafez SR, Moohebati M, Esmaily 
H, et al. Association of serum hs‐ CRP levels with the presence of obesity, 

diabetes mellitus, and other cardiovascular risk factors. J Clin Lab Anal 2016; 30 
(5): 672-6. 

8. Ali Z, Zaki S, Tauseef A, Akmal A. C Reactive Protein levels are elevated in the 
Third Trimester in Preeclamptic pregnant Women. Pakistan J Medical Health Sci 
2013; 7 (1). 

9. Sait S, Alqassas M, Othman S, Shihon S, Alqalayta L, Alqusair S. Obesity 
correlates with neutrophilia. Hematol Transfus Int J 2016; 3 (2): 159-62. 

10. Jang HC, Cho NH, Min Y-K, Han IK, Jung KB, Metzger BE. Increased macrosomia 
and perinatal morbidity independent of maternal obesity and advanced age in 
Korean women with GDM. Diabetes Care 1997; 20 (10): 1582-8. 

11. O'Brien TE, Ray JG, Chan W-S. Maternal body mass index and the risk of 
preeclampsia: a systematic overview. Epidemiology 2003: 368-74. 

12. Samocha-Bonet D, Justo D, Rogowski O, Saar N, Abu-Abeid S, Shenkerman G, et 
al. Platelet counts and platelet activation markers in obese subjects. Mediators 
Inflamm 2008; 2008. 

13. Yudkin JS, Kumari M, Humphries SE, Mohamed-Ali V. Inflammation, obesity, 
stress and coronary heart disease: is interleukin-6 the link? Atherosclerosis 2000; 
148 (2): 209-14. 

14. Berg AH, Scherer PE. Adipose tissue, inflammation, and cardiovascular disease. 
Circ Res 2005; 96 (9): 939-49. 

15. Wolf M, Kettyle E, Sandler L, Ecker JL, Roberts J, Thadhani R. Obesity and 
preeclampsia: the potential role of inflammation. Obstet Gynecol 2001; 98 (5): 
757-62. 

16. Wu P, Haththotuwa R, Kwok CS, Babu A, Kotronias RA, Rushton C, et al. 
Preeclampsia and future cardiovascular health: a systematic review and meta-
analysis. Circ Cardiovasc Qual Outcomes 2017; 10 (2): e003497. 

17. Garciéa RG, Celedón J, Sierra-Laguado J, Alarcón MA, Luengas C, Silva F, et al. 
Raised C-reactive protein and impaired flow-mediated vasodilation precede the 
development of preeclampsia. Am J Hypertens 2007; 20 (1): 98-103. 

18. Ali Z, Khaliq S, Zaki S, Ahmad HU, Lone KP. Comparative gene expression 
analysis of Fas and related genes in preeclamptic and healthy women: A cross-
sectional study. Int J Reprod Med 2020; 18 (4): 235. 

19. Jamshidi L, Seif A. Association between obesity, white blood cell and platelet 
count. Zahedan J Res Med Sci 2017; 19 (2). 

20. Misra A. Ethnic-specific criteria for classification of body mass index: a perspective 
for Asian Indians and American Diabetes Association position statement. Diabetes 
Technol Ther 2015; 17 (9): 667-71. 

 

 


