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Abstracts: Aim: The aim of this study is to compare the CRP levels and leucocyte counts in patients with Sickle cell 
anemia, Sickle cell anemia with chronic periodontitis, and chronic periodontitis. Material andMethods: A total of 90 
subjects with an age range of 30-50 years having sickle cell anemia and chronic periodontitis with probing depth 
≥5mm and clinical attachment level ≥ 5mm were included and three groups: Group I- Sickle cell anemia; Group II- 
Sickle Cell anemia with chronic periodontitis and Group III: Chronic severe periodontitis. Blood samples for CRP and 
leucocytes counts estimation were collected. All participants were subjected to quantitative CRP analysis. Results: 
Mean CRP levels and leucocyte counts were significantly greater in group II as compared to group I and group III. 
Conclusion: The present study indicates a positive correlation in CRP levels and leucocyte counts in patients with 
Sickle cell anemia, chronic periodontitis and both. [Sachin M  NJIRM 2016; 7(4):22-27] 
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Introduction:Growing interest in association between 
periodontal disease and systemic inflammation has led  
to convergence in oral and medical care. It has been  
widely accepted that periodontal infections are leading 
culprits for cardiovascular disease (CVD). This 
association could partly be explained by C‑ reactive 
protein (CRP) and leucocyte, which are systemic 
markers of inflammation.It is receiving the most 
attention as it best describes the inflammatory status 
of an individual due of its kinetics.1 Also, C-reactive 
protein (CRP) and leucocyte counts are the biomarkers 
of sickle cell disease (SCD).2 
 
CRP is an acute‑ phase reactant produced by the liver, 
3 which is nonspecific and produced in response to 
various stimuli. CRP possesses the ability to reveal 
inflammation at an early stage as it rises in serum 
within 48 h.4 Its long plasma half‑ life of 12-18 h is 
constant under most of the conditions and hence that 
the sole determinant of circulating CRP is the synthesis 
rate, which directly reflects the intensity of the 
pathological process stimulating CRP production.5 

 
 

This property is useful for early detection of patients 
who are at risk for inflammatory disease. Moreover, it 
can upregulate proinflammatory mediator 
production.6 In SCD patients, there is an increase in 
CRP levels due to vaso-occlusion.7 SCD is characterized 
by abnormally elevated total white cell 
count,secondary to hyposplenism and inflammation. 
Unusually high white cell count in SCD may be 

prognostic indicator of clinical severity.8 A number of 
studies have demonstrated an association between 
periodontal disease and the risk of CVD.9,10 CRP and 
leucocyte possess the ability to predict future 
cardiovascular events in apparently healthy 
individuals.  

 
Periodontitis is a local inflammatory process mediating 
destruction of periodontal tissues triggered by 
bacterial insult. It is characterized by systemic 
inflammatory host responses, which, may contribute, 
in the part, of the recently reported higher risk of 
cardiovascular disease (CVD) among patients with 
periodontitis.11 C-reactive protein (CRP) and leucocyte 
counts are an acute-phase reactants/ and have been 
proved to be a significant predictor of future 
cardiovascular events and are said to be biomarkers of 
SCD. Thus, the aim of the present study was to 
determine and compare the CRP levels and leucocyte 
counts in patients with Sickle cell anemia, chronic 
periodontitis and sickle cell anemia with chronic 
periodontitis. The study was carried out according to 
Ethical Standards of the 1975 Helsinki Declaration and 
was approved by Institutional review board, MCDRC, 
Durg. 
 
Methods:Following complete medical and dental 
examination, 90 individuals were selected for the 
study from Department of Periodontics, Maitri College 
of Dentistry and Research Centre, Durg, CG, India.  
A total of 90 subjects with an age range of 30-50 years 
having sickle cell anemia, chronic generalized 
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periodontitis with probing depth ≥5mm and clinical 
attachment level (CAL) ≥ 5mm were divided into three 
groups:  

 Group I, sickle cell anemic patients (SCA);  

 Group II, sickle cell anemia with chronic generalized 
periodontitis (SCAP) patients and  

 Group III, chronic generalized severe periodontitis 
(CGP) patients. Informed consent was obtained from 
each individual. 
Inclusion criteria: 
Subjects were placed into three groups according to 
the following definitions: 

 •Group I: Sickle cell anemic (SCA), non-periodontitis 
(NP) group ‑  clinically healthy periodontal status, with 
no evidence of attachment loss. 

 •Group II: Sickle cell anemic with chronic periodontitis 
(SCAP), probing depth (PD) of ≥5 mm and/or clinical 
attachment loss (CAL) ≥ 5mm. 

 •Group III: Chronic severe periodontitis (CGP), probing 
depth (PD) of ≥5 mm and/or clinical attachment loss 
(CAL) ≥ 5mm (Severe Periodontitis). 
Exclusion criteria: 

 Current smokers; 

 Pregnant and lactating women;  

 Patient undergone oral prophylaxis for the past 6 
months, and  

 Patient under antibiotics or any drug which can affect 
gingival health in the preceding 6 months. 
Periodontal assessment 
Periodontal disease status was evaluated by measuring 
the probing depth (PD), CAL, using the same 
periodontal probe (UNC‑ 15 probes Hu‑ Friedy’s, USA). 
 
Sample collection: Venous blood was withdrawn from 
the participants selected for the study. The subjects 
were informed, and consent was taken. They were 
made to tighten a fist so that vein was more palpable, 
and antecubital vein was selected for venipuncture. A 
tourniquet was applied about 1-2 inches above the 
antecubital fossa. After cleansing the puncture site 
with 10% isopropanol solution, blood was withdrawn 
using a syringe with 24 gauge needles. Tourniquet was 
released as the blood flow began. After drawing 4 mL 
of blood, sterile cotton ball was placed on the 
puncture site and needle was withdrawn and patient 
was asked to loosen the fist. The subjects were 
instructed to apply mild finger pressure on the site for 
few minutes to avoid oozing out of blood. 
C‑ reactive protein determination 
The CRP serum level of each patient was quantified 
using a commercial high-sensitivity radial  

immunodiffusion kit for human CRP. The test was 
performed according to the instructions of the 
manufacturer. Samples concentration (mg/L) 
corresponding to each ring diameter were read from 
RID Reference Table after complete development of 
the rings. A calibrator was run on each plate to validate 
test performance. The lower and upper detection 
limits of this kit are 0.18mg/L and 8.0mg/L, 
respectively. A kit elevated CRP levels was used for 
assaying samples with CRP concentration >8.0mg/L. 
Leucocyte Counts 
2ml of total collected blood sample was placed in the 
test tube containing anti-coagulant (EDTA). The sample 
is then transported to a laboratory and was processed 
using a Pasteur pipette for immediate processing by an 
automated counter. 
Statistical analysis 
Data were presented as mean, standard deviation and 
95% confidence interval of the mean difference. 
Comparison of three groups with respect to CRP and 
leucocyte counts was done using one‑ way analysis of 
variance (ANOVA). 
 
Result:Table 1 and figure 1 provide the mean CRP 
levels in three groups. Leucocyte counts of three 
groups were summarized in table 2 and figure 2. The 
mean CRP levels of the group I, II and III are 8.73, 10.72 
and 8.16 respectively. CRP values and leucocyte counts 
of the three patient groups were significantly different 
from each other, with CRP levels and leucocyte counts 
in the group II greater than those in the group I, which 
were in turn greater than those in the group III 
subjects in figure 1and 2. 
 
Furthermore, comparison of three groups with respect 
to CRP values and leucocyte by one‑ way ANOVA 
showed statistical significance, between group I and 
group II; group II and group III, but no statistical 
significant difference was observed between group I 
and III, as shown in table 1a and 2a. Again, they were 
significantly correlated, and the increasing CRP and 
leucocyte counts, thus, indicating positive correlation. 
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Table: 1 Study variables in comparison between 
Serum CRP levels 

 

Values are presented as mean, SD: standard 
deviation, group I: SCD, group II: SCDP, group III: 
CGP 
 
Figure 1: Graphic representation of CRP levels in 
groups 

 

 

 

Table 1a: Comparison between groups with respect to 
CRP levels 

C-REACTIVE Group II Group 

PROTEIN III 

Group I 
P<0.01 
HS 

NS 

Group II 
 P<0.01 

HS 

      HS: Highly Significant; NS: Not Significant 

Table 2: Leucocyte counts in three groups: 

 

Figure 2: Graphic presentation of the leucocyte 

counts in groups 

 

Table 2a: Comparison of three groups in respect to 

three groups 
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2.4
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5.56 
0.00
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10.7
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2.0
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Group 
III 

8.16 
2.9
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LEUCOCYTE 

COUNTS 
Mean SD 

F ratio 

(ANOVA) 

P 

value 

Group I 11190.33 1301.29 

6.33 
0.0007 

HS 
Group II 12626.67 2975.06 

Group III 10103.33 2150.78 
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Discussion: Main finding of the study was that CRP 
levels and leucocyte counts were higher in all the 
groups but was highest in group II when compared 
with other two groups, demonstrating that sickle cell 
anemia and chronic periodontitis can have an impact 
on systemic markers of inflammation.  

 
CRP is a direct and quantitative measure of the acute 
phase reaction. The amount of CRP produced by the 
body varies from person to person, and this is affected 
by an individual’s genetic makeup (accounting for 
almost half of the variation in CRP levels between 
different people) and lifestyle. After stimulation of the 
hepatocytes by cytokines, levels of CRP in the blood 
start to increase within 6 h. These concentrations can 
increase up to 1000-fold or even more. Smoking and 
obesity are positively correlated with CRP levels, 
whereas weight loss and cessation of smoking 
decrease CRP values. 
 
CRP levels correlated positively with the severity of 
inflammation as it is biologically plausible that 
inflammatory cytokines interleukin‑ 6 (IL‑ 6), IL‑ 1, and 
tumour necrosis factor‑ alpha in response to 
periodontal infection present the capacity to stimulate 
hepatocyte to produce CRP. Circulating CRP levels are 
markers of systemic inflammation and are associated 
with periodontal disease.12   Also of significance are the 
results of prospective longitudinal trials which indicate 
that this marker appears to be a useful predictor for 
future cardiovascular events in a variety of 
population.13 
 
Leukocytes contribute to SCD by adhering to blood 
vessel walls and obstructing the lumen, aggregating 
with other blood cells with more effective blockage of 
the lumen, stimulating the vascular endothelium to 
increase its expression of ligands for adhesion 
molecules on blood cells, and causing tissue damage 
and inflammatory reaction which predispose to vaso-
occlusion. Patients with impaired ability of leukocytes 

to kill microbes are more prone to infections; which 
precipitate sickle cell crisis.14 
 
Okocha et al studied C-reactive protein levels in 
Nigerian Sickle cell patients and found significant 
elevated levels of CRP.15 Similar results were found by 
Walter et al,16 Zacho et al,17 and Olaniyi J et al. 18 
Charache hypothesized that SCD is characterized by 
abnormally increased leucocyte counts. In the light of 
available evidence, white blood cells most probably 
contribute to the pathogenesis of the vaso-occlusive 
events that characterize sickle cell disease. 19 

 

Several cross-sectional and longitudinal epidemiologic 
studies are consistent in reporting that periodontitis 
patients are at a higher risk for cardiovascular diseases 
including coronary artery disease and stroke. The 
association is hypothesized to be linked to direct 
effects of periodontal pathogens or indirect host-
mediated effects triggered by infection.20 Systemic 
inflammatory host responses in periodontitis are 
suggested to be one of the possible underlying 
mechanisms of this relationship.21 Several recent 
studies have emphasized that even moderately 
elevated CRP serum levels are predictors of increased 
risk of cardiovascular disease among apparently 
healthy individuals. Chronic bacterial infections such as 
periodontitis are one of the established risk factors for 
moderate elevated CRP level.22-27 
 
This study shows an association between elevated 
serum CRP level and leucocyte counts in patients with 
sickle cell anemia and chronic periodontitis. For better 
understanding, the nature of association, long‑ term 
longitudinal studies are needed. Limited sample size, 
the role of genetics, oral health behaviours, nutrition, 
stress levels, which have been shown to affect the 
prevalence of periodontitis, and various blood and 
urine biomarkers have been identified in SCD were not 
considered in our study. From our study, we can 
conclude that SCD and periodontitis are related with 
the severity of inflammation, so it is empirical to treat 
the SCD and periodontal inflammation but 
recommending periodontal therapy solely for the 
purpose of preventing CVD is not supported by current 
evidence of literature. Recommendations by American 
Heart Association states that patients should be 
educated about oral health as no one is systemically 
healthy without possessing good oral health. 
 

LEUCOCYTE 

COUNT 

Group II Group III 

Group I P<0.05 HS NS 

Group II  P<0.01 HS 
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Conclusion:In the present study, there was positive 
correlation in CRP levels and leucocyte counts in 
patients with Sickle cell anemia, chronic periodontitis 
and both. As the goal of modern health care continues 
to shift from an attitude of treatment to one of 
prevention, more longitudinal studies with larger 
sample size and specific investigations are required to 
validate our findings. 

 
References:  

1. de Maat MP, Kluft C. Determinants of C‑ reactive 
protein concentration in blood. Ital Heart J 2001; 
2:189‑ 95. 

2. Damanhouri G, Jarullah J, Marouf S, Hindawi S, 
Mushtaq G and Kamal M. Clinical biomarkers in 
sickle cell disease. Saudi Journal of Biological 
Sciences. 2015; 22(1): 24-31. 

3. Ablij H, Meinders A. C‑ reactive protein: history and 
revival. Eur J Intern Med. 2002; 13:412. 

4. Kushner I. C‑ reactive protein in rheumatology. 
Arthritis Rheum 1991; 34:1065‑ 8. 

5. Ridker PM. Clinical application of C‑ reactive 
protein for cardiovascular disease detection and 
prevention. Circulation 2003; 107:363‑ 9. 

6. Ridker PM. High‑ sensitivity C‑ reactive protein: 
Potential adjunct for global risk assessment in the 
primary prevention of cardiovascular disease. 
Circulation 2001; 103:1813‑ 8. 

7. Bargoma, E.M., Mitsuyoshi, J.K., Larkin, S.K., Styles, 
L.A., Kuypers, F.A., Test, S.T. Serum C-reactive 
protein parallels secretory phospholipase A2 in 
sickle cell disease patients with vaso-occlusive crisis 
or acute chest syndrome. Blood 2005; 105: 3384–
3385. 

8. Charache, S. Mechanism of action of hydroxyurea in 
the management of sickle cell anemia in adults. 
Semin. Hematol. 1997; 34: 15–21. 

9. Janket SJ, Baird AE, Chuang SK, Jones JA. 
Meta‑ analysis of periodontal disease and risk of 
coronary heart disease and stroke. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2003; 
95:559‑ 69. 

10. Meurman JH, Sanz M, Janket SJ. Oral health, 
atherosclerosis, and cardiovascular disease. Crit Rev 
Oral Biol Med 2004; 15:403‑ 13. 

11. Noack B, Genco RJ, Trevisan M, Grossi S, Zambon JJ, 
De Nardin E. Periodontal infections contribute to 
elevated systemic C‑ reactive protein level. J 
Periodontol 2001; 72:1221‑ 7. 

12. Pitiphat W, Joshipura KJ, Rich‑ Edwards JW, 
Williams PL, Douglass CW, Gillman MW. 

Periodontitis and plasma C‑ reactive protein during 
pregnancy. J Periodontol 2006; 77:821‑ 5. 

13. Saito T, Shimazaki Y, Kiyohara Y, Kato I, Kubo M, Iida 
M, et al. Relationship between obesity, glucose 
tolerance, and periodontal disease in Japanese 
women: The Hisayama study. J Periodontal Res. 
2005; 40:346‑ 53. 

14. Okpala I. The intriguing contribution of white blood 
cells to sickle cell disease - a red cell disorder. Blood 
Rev. 2004; 18(1): 65-73. 

15. CE Okocha, PO Manafa, and JC Aneke. C - reactive 
protein and Disease Outcome in Nigerian Sickle Cell 
Disease Patients. Ann Med Health Sci Res.2014: 
4(5): 701-705. 

16. Walter PB, Fung EB, Killilea DW, Jiang Q, Hudes M, 
Madden J, et al. Oxidative stress and inflammation 
in iron‑ overloaded patients with 
beta‑ thalassaemia or sickle cell disease. Br J 
Haematol. 2006; 135:254‑ 63. 

17. Zacho J, Tybjaerg‑ Hansen A, Jensen JS, Grande P, 
Sillesen H, Nordestgaard BG. Genetically elevated 
C‑ reactive protein and ischemic vascular disease. N 
Engl J Med. 2008; 359:1897‑ 908. 

18. Olaniyi J and Arinola G. Humoral immunity and 
haemoglobin F (HbF) status in steady state adult 
Nigerian sickle cell disease patients with 
asymptomatic malaria.  Turk J Med Sci. 2009; 39 
(6): 953-957. 

19. Damanhouri G, Jarullah J, Marouf S, Hindawi S, 
Mushtaq G and Kamal M. Clinical biomarkers in 
sickle cell disease. Saudi Journal of Biological 
Sciences. 2015; 22(1): 24-31. 

20. Rose LF, Genco RJ, Cohen DW,Mealey BL. 
Periodontal Medicine. Hamilton,Ontario: 
B.C.Decker Inc. 2000: 73-78. 

21. Wu T, Trevisan M, Genco RJ, Falkner KL,Dorn JP, 
Sempos CT. Examination of the relation between 
periodontal health status and cardiovascular risk 
factors: Serum total and high density lipoprotein 
cholesterol, C-reactive protein,and plasma 
fibrinogen. Am J Epidemiol 2000; 151: 273-282. 

22. Rider PM, Cushman M, Stampfer MJ, Tracy RP, 
Henekens CH. Inflammmation, aspirin and the risk 
of cardiovascular disease in apparently healthy 
men. N Engl J Med 1997; 336: 973-979. 

23. Rider PM, Cushman M, Stampfer MJ, Tracy RP, 
Henekens CH. Plasma concentration of C-reactive 
protein and risk of developing peripheral vascular 
disease. Circulation 1998; 97: 425-428. 

24. Rider PM, Glynn RJ, Henekens CH. C-reactive 
protein ads to the predictive value of total and HDL 



CRP in Sickle Cell Anemia & Chronic Periodontitis 

NJIRM 2016; Vol. 7(4) July – August                           eISSN: 0975-9840           pISSN: 2230 - 9969 27 

 

cholesterol in determing risk of first myocardial 
infarction. Circulation. 1998; 97: 2007-2011. 

25. Rider PM, Buring JE, Shih J, Matias M, Hennekens 
CH. Prospective study of C-reactive protein and risk 
for future cardiovascular events among apparently 
healthy women. Circulation 1998; 98: 731-733. 

26. Koenig W, Sund M, Frohlich M, et al. C-reactive 
protein, a sensitive marker of inflammation, 
predicts future risk of coronary heart disease in 
initially healthy middle-aged men: Results from the 
MONICA (Mointoring trends and Determinants in 
Cardiovascular Disease)Augsburg Cohort study, 
1984-1992.Circulation 1999; 99: 237-242. 

27. Rider PM, Hennekens CH, Buring JE,Rofai N. C-
reactive protein and other markers of 
inflammationin the prediction of cardiovascular 
disease in women. N Engl J Med 2000; 342: 836-
843. 

 

Conflict of interest: None 

Funding: None 

Cite this Article as:  Sachin M, Jiji J,Sweety S, 
Abhishek S,Poonam S, Pooja B.Comparative 
evaluation of C-reactive protein levels and 
leucocyte counts in patients with Sickle cell 
anemia, chronic generalized periodontitis and 
Sickle cell anemia with chronic periodontitis: A 
clinico-biochemical study 
Natl J Integr Res Med 2016; 7(6): 22-27 

 


