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ABSTRACT

Introduction: Aggressive periodontitis (AgP) is characterized 
by rapid progression of attachment and bone loss in healthy 
individuals with no contributory medical history. A study was 
planned to evaluate the effect of non-surgical periodontal 
therapy on white blood cell (WBC) count, differential count, 
and peripheral platelet count (pplat) count in smokers and 
non-smokers with generalized AgP.

Materials and Methods: A total of 20 generalized AgP of 
both sex diagnosed from the outpatients of the Department 
of Periodontics, Darshan Dental College, Udaipur, Rajasthan, 
were included for the present study. Estimation of WBC count, 
differential count, and Pplat count was done using Sysmex 
KX-21, automated hematology analyzer.

Results: Mean reduction of total WBC was statistically 
significant (P < 0.001) in baseline to 1 month and baseline to 
3 months of interval in both groups. Mean reduction of Pplat 
count was statistically significant (P < 0.001) in baseline to 
1 month and baseline to 3 months of interval in both groups.

Conclusions: The results of the present study show that there 
is a definite effect of non-surgical periodontal therapy on total 
WBC count, differential count, and Pplat count in generalized 
AgP patients which differs between smokers and non-smokers.
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INTRODUCTION

The oral cavity comprises an ecosystem that is made 
up of more than 700 bacterial species. When favorable 
conditions exist, a proliferative change in these patho-
gens produces clinical disease. It is now generally 
accepted that much of periodontal destruction observed 
in periodontitis is host mediated through pro-inflam-
matory cytokines, by local tissues and by cells of the 
immune system in response to bacteria and their prod-
ucts such as lipopolysaccharides. Thus, this chronic 
Gram-negative infection exerts a continuous and sus-
tained insult, which is thought to bring about an alter-
ation in the host systemic status.

Several parameters of systemic inflammation have 
been identified as markers for cardiovascular diseases. 
Several direct and indirect pathogenic mechanisms have 
been discussed to explain the link between infectious 
disease and atherosclerosis, among them a systemic 
inflammatory response that may cause elevated levels 
of established risk factors for atherosclerosis.[1]

Variation in white blood cell (WBC) count has been 
associated with atherosclerosis in a number of epide-
miological studies and is considered to be a risk factor 
for the disease. It is currently unknown whether peri-
odontal disease affects hematological variables such as 
WBC. Wakai et al. in a cross-sectional study showed a 
significant rise in platelet count with higher community 
periodontal index of treatment needs score and showed 
a slightly upward trend for platelet aggregation. Few 
studies have analyzed hematological variables in peri-
odontitis patients and the results were contradictory. 
The only available intervention study failed to show an 
effect of periodontal therapy on WBC. However, most 
of these studies dealt with patients with chronic peri-
odontitis of moderate severity.[2,3]

Smoking has been found to increase the risk of peri-
odontitis. It has also been documented that smokers 
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respond less favorably than non-smokers to non-surgi-
cal as well as surgical periodontal treatment. Cigarette 
smoking is also the strongest predictor of future attach-
ment loss and bone loss. Smoking per se induces several 
changes in the blood such as increased radical genera-
tion from peripheral neutrophils and imbalance between 
proteases/antiproteases. Even passive cigarette smok-
ing is associated with increased leukocyte counts and 
increased release of reactive oxidants from stimulated 
neutrophils. As smoking is well-known contributor to 
elevated WBC counts, other factors like periodontitis 
may also contribute to elevated WBC counts. Patients 
with periodontitis exhibit a significantly increased 
peripheral WBC count, thus suggesting that cigarette 
smoking and periodontal disease may be an important 
factor in the elevation of leukocyte counts.[4,5]

Aggressive periodontitis (AgP) is characterized by 
rapid progression of attachment and bone loss in healthy 
individuals with no contributory medical history. AgP 
has a multifactorial etiology and the characteristic tis-
sue destruction is mediated mainly by the aberrant 
immune response of the host to periodontopathic bac-
teria. The rapid destruction seen in these cases may be 
due to a hyperresponsive neutrophil (polymorphonu-
clear [PMN]) and macrophage phenotype. Several stud-
ies have indicated that PMNs from AgP patients may 
have impaired chemotaxis, defective phagocytosis, and 
increased superoxide production. The body of evidence 
points to neutrophil-mediated tissue injury causing the 
tissue destruction seen in AgP. Christan et al. reported a 
decrease in peripheral leukocyte numbers after non-sur-
gical periodontal therapy in patients with generalized 
AgP. Elevated leukocyte numbers in the peripheral 
bloodstream can be presumed in untreated patients with 
AgP compared to subjects with healthy periodontium.[6] 
Hence, a study was planned to evaluate the effect of 
non-surgical periodontal therapy on WBC count, differ-
ential count, and peripheral platelet count (pplat) count 
in smokers and non-smokers with generalized AgP.

MATERIALS AND METHODS

A total of 20 generalized AgP of both sex diagnosed 
from the outpatients of the Department of Periodontics, 
Darshan Dental College, Udaipur, Rajasthan, were 
included for the present study.

Methods of Collection of the Data

Patients were divided into two groups of 10 patients 
each:
•	 Group	 I:	 (Control	 group)	 Individuals	 diagnosed	

clinically as suffering from generalized AgP and 
who were non-smokers

•	 Group	 II:	 (Test	 group)	 Individuals	 diagnosed	 clin-
ically as suffering from generalized AgP and who 
were smokers.
All patients underwent non-surgical periodontal 

therapy at baseline, which consists of thorough scaling 
and root planing and oral hygiene instructions.

Before dental procedure, blood samples were col-
lected, i.e., baseline, and after therapy at 1 month and 
3 months interval. The blood samples were subjected 
to laboratory analysis for the evaluation of total WBC 
count, differential count, and platelet count. At baseline, 
1 month, and 3 months, the following clinical parame-
ters and blood investigations were evaluated.

Clinical Parameters

1. Modified sulcus bleeding index [MSBI]
2. Pocket probing depth [PPD]
3. Method of collection of blood sample.

Blood Investigation

Venous blood samples were collected and assessed for
1. Estimation of WBC count and differential count
2. Estimation of Pplat count

Laboratory Estimation

Estimation of WBC count, differential count, and Pplat 
count was done using Sysmex KX-21, automated hema-
tology analyzer.

The mean values and standard deviation, of all the 
parameters (total leukocyte count [TLC], neutrophils, 
lymphocytes, monocytes, eosinophils, Pplat count, 
MSBI, and PPD), were estimated at baseline, 1 month, 
and 3 months. Student’s t-test was used to compare 
between period and groups.

RESULTS

This study was conducted on 20 patients. Ten non-
smoker and 10 smoker patients with generalized AgP 
were enrolled for the study.

Hematological Variables

Total WBC (TLC)

The mean total WBC counts in generalized aggres-
sive periodontitis (GAP) non-smoker were 7620.00 ± 
1536.81 at baseline which reduced to 7030.00 ± 1320.82 
at 1 month and 5770.00 ± 861.59 at 3 months. While 
in GAP smoker group, the total WBC counts were 
9020.00 ± 1986.51 at baseline and reduced to 8130.00 
± 1523.19 and 7530.00 ± 1594.47 after 1 month and 
3 months, respectively [Graph 1]. Mean reduction of 
TLC was statistically significant (P < 0.001) in baseline 
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to 1 month and baseline to 3 months of interval in both 
groups.

Pplat Count

The mean Pplat counts in GAP non-smoker were 2.40 ± 
0.55 at baseline which reduced to 2.22 ± 0.43 at 1 month 
and 1.81 ± 0.30 at 3 months. While in GAP smoker 
group, the Pplat counts were 2.74 ± 0.77 at baseline and 
reduced to 2.46 ± 0.61 and 2.14 ± 0.50 after 1 month and 
3 months, respectively [Graph 2]. Mean reduction of 
Pplat was statistically significant (P < 0.001) in baseline 
to 1 month and baseline to 3 months of interval in both 
groups.

Clinical Parameters

MSBI

The mean MSBI was1.92 ± 0.28 at baseline, which 
declined to 1.31 ± 0.31 and 1.22 ± 0.32 at 1 month and 
3 months after the periodontal therapy in GAP non-
smoker group. In GAP smoker group from baseline 
which was 1.99 ± 0.25 reduced to 1.36 ± 0.24 and 1.23 ± 
0.22 at 1 month and 3 months [Graph 3]. Mean reduction 
in MSBI at baseline to 1 month and baseline to 3 months 

after the periodontal therapy was statistically significant 
(P < 0.001) in both groups.

PPD

Following the non-surgical periodontal treatment, PPD 
decreases from 6.70 ± 0.24 at baseline to 5.52 ± 0.25 and 
4.82 ± 0.28 after 1 month and 3 months in GAP non-
smoker group. While in GAP smoker group, the PPD 
was 7.16 ± 0.54 at baseline and decreases to 6.23 ± 0.56 
and 5.58 ± 0.52 after 1 month and 3 months, respectively 
[Graph 4]. Reduction in the PPD was statistically signif-
icant (P < 0.001) in both groups at baseline to 1 month 
and baseline to 3 months.

DISCUSSION

Only few studies have measured leukocyte counts in 
periodontitis patients. Gustafsson and Asman found 
no significant differences between 14 patients with 
periodontitis and 14 healthy patients.[7] In contrast, 
Loos et al. found significantly higher leukocyte counts 
in 54 patients with chronic generalized periodontitis 
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Graph 1: Comparison of mean total white blood cell count
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Graph 2: Comparison of mean peripheral platelet count
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Graph 4: Comparison of mean probing pocket depth
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compared to 53 patients with chronic localized peri-
odontitis and 43 healthy controls.[1] Fredriksson et al. 
reported significantly higher leukocyte counts in 17 
treated periodontitis patients compared to 17 age- and 
sex-matched healthy controls. No information was 
given regarding the smoking habits of the subjects’ 
investigated.[8] In another study by the same group, 
significantly higher leukocyte counts are reported 
in non-smoking periodontitis patients compared to 
non-smoking healthy controls. The difference between 
smoking periodontitis patients and smoking controls 
was not statistically significant.[4] The earliest interven-
tion study was published by Christgau et al. who stud-
ied the effect of periodontal therapy in 20 diabetics and 
20 non-diabetic controls with periodontal disease. They 
also reported leukocyte counts in the course of periodon-
tal therapy. Although the differences between pre- and 
post-treatment values were not significant, leukocyte 
counts decreased in both groups after non-surgical peri-
odontal therapy.[9] An another study by Christan et al., 
who also evaluated the effect of non-surgical periodon-
tal therapy in 27 generalized AgP patients and found 
that total WBC counts, neutrophil counts, and platelet 
counts decreased significantly in non-smokers, while 
in smokers, only platelet counts were reduced signifi-
cantly after non-surgical periodontal therapy. This was 
the only study where generalized AgP patients were 
evaluated.[2] The present study investigated the effect 
of non-surgical periodontal therapy in young patients 
with generalized AgP and also evaluated the role of 
smoking on the outcome of periodontal treatment. 
This study population was particularly suited to inves-
tigate systemic effect of periodontal therapy because 
these patients have advanced periodontal disease with 
many remaining teeth. In classic paper on rapidly pro-
gressive periodontitis (now known as AgP), Page et al. 
stated that these patients frequently suffer from fever 
and malaise, indicating that this type of periodontal 
disease often has systemic sequelae.[10-15] The results of 
this study are in agreement with studies conducted by 
Christan et al. who observed that periodontal therapy 
may lead to a significant reduction of WBC counts in 
non-smoking GAP patients and to a significant reduc-
tion of platelet counts in both smokers and non-smokers 
with GAP.[2] In our study, the effect of periodontal ther-
apy on the leukocyte count was distinct in non-smok-
ers. This is consistent with the results of Fredrikssson 
et al. who found that the combination of periodontitis 
and smoking alters the blood parameters and there is 
an increase in levels of leukocyte counts and differential 
counts in smokers.[4] Loos et al. showed that periodon-
titis results in higher systemic levels of neutrophils and 
leukocyte counts and it may have systemic sequelae.[1] 

Thus, the result of the present study indicates that peri-
odontal therapy may lead to a significant reduction of 
total WBC counts and differential count in non-smok-
ing patients compared to smoking patients and also the 
significant reduction of platelet counts in both smokers 
and non-smokers. Hence, it indicates that therapeutic 
intervention has definite systemic effect on the blood 
count in GAP patients which differs between smokers 
and non-smokers.

CONCLUSIONS

The results of the present study show that there is a defi-
nite effect of non-surgical periodontal therapy on total 
WBC count, differential count, and Pplat count in gener-
alized AgP patients which differs between smokers and 
non-smokers.
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