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ABSTRACT

Anemia of chronic disease (ACD) is defined as anemia occurring in chronic infections, inflammatory conditions or
neoplastic disorders that are not due to marrow deficiencies or other diseases, and occurring despite presence of
adequate iron stores and vitamins. The main underlying reason for ACD is previous chronic inflammation or
infection. The present study was conducted to evaluate and compar e the hematological parametersin periodontally
healthy, gingivitis and periodontitis subjects and thereby assess the relationship between anemia and periodontitis.
A total of 60 subjects of age group between 20 and 55 years were recruited as periodontally healthy (n=20),
gingivitis (n=20), periodontitis (n=20) groups based on their CPI scores. The hematological parameters: Red blood
cells (RBC),Hemoglobin (Hb), Erythrocyte sedimentation rate (ESR) were recorded for all the three groups.
Satistical test used was ANOVA. The mean RBC score and Hb score were found to be highest in healthy group,
followed by gingivitis group and periodontitis group, whereas the mean ESR score was found to be highest in
periodontitis group, followed by gingivitis group and healthy group. It was concluded from the study that a positive
relationship was observed between hematological parameters and severity of periodontal disease, suggesting that
like any other chronic disease periodontitis may also leads to anemia.
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INTRODUCTION

Periodontitis is an infectious disease that caudestruction of the tooth attachment apparatus [iwhs

characterized by the presence of gingival inflaniomatperiodontal pocket formation, and loss of aettive tissue
attachment and alveolar bone around the affecteth.t§2]The initiation and progression of gingisitand

periodontitis may be affected by certain systerpieditions. The converse side of the relationshigvben systemic
health and oral health has also been demonstratesl.means that there may be potential effectsesfodontal

disease on a wide range of organ systems. [3] Bpalegic studies suggest that periodontal problémeease the
risk of systemic problems like cardiovascular déssa cerebrovascular diseases, atherosclerosisrrpriow birth

weight, and diabetes mellitus. [4] The associatbmeriodontal disease with several systemic camtiitsuch as
diabetes and atherosclerotic disease is reportbd telated to the inflammatory response of pertalaisease. C-
reactive protein is an important marker of thedanfmatory response and is elevated in subjects pettodontal

disease; lIts levels in peripheral blood are redugbdn periodontal disease is treated. Another atitin of the

systemic inflammatory response associated withoperital disease is the elevated levels of cytokimetuding

tumor necrosis factor alpha (TNF-and interleukins 1 and 6 (IL-1,6) often foundli circulation of patients with
periodontal disease. [5] This suggests a posdilfligeince of periodontitis on systemic status ofratividual.
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Anemia is defined as a state of reduced Hb conatort, reduced number of circulating erythrocyteshie blood,
or both. In the literature, early studies [6-8] sgpd anemia in periodontitis. Anemia of chronisedise (ACD) is
defined as anemia occurring in chronic infectidnlammatory conditions or neoplastic disorders @ not due
to marrow deficiencies or other diseases, and oogudespite presence of adequate iron stores iathins. [9] It
is characterized by blunted erythropoietin respdnserythroid precursors, decreased red bloodsceillival and a
defect in iron absorption and macrophage iron tetenwhich interrupts iron delivery to erythroidggursor cells.
The main underlying reason for ACD is previous clicanflammation or infection. According to previ®studies,
increase of some inflammatory response cytokineb as TNFa, interferon and IL-1 is observed in ACD. [17] The
whole process of the ACD can relate to these cyixiwhich leads to decreased RBC life span, andimeg
development of erythroid. In addition, it decreasgghropoietin response to anemia. Significantéase in TNFe,
IL-6, and IL-13 was observed in patients suffering from ACD sutiggsthe role of these cytokines in preventing
erythroid maturation and differentiation. [10-12dause of similar cytokines in pathogenesis of A&
periodontitis, and also as periodontitis is a chroinfection, a relationship between these two abes was
proposed. Several studies have been conducted tigusaauthors to assess the hematological parasnéter
periodontitis subjects. Sneha R Gokhale et al ib028ave evaluated blood parameters like hematoerihber of
erythrocytes and hemoglobin levels between peritadignhealthy controls and diseased individuals3]flso
Shobha Prakash et al in 2012 has evaluated andazethphe levels of hemoglobin, hematocrit, ESRurseiron
and ferritin levels between subjects with and withperiodontitis. [15]No studies till now have ewaled the
hematological parameters in gingivitis group alomith healthy and periodontitis group. Hence the aifrthe
present study is to evaluate and compare the hégatal parameters in periodontally healthy, girtigvand
periodontitis subjects.

EXPERIMENTAL SECTION
Materials and methods
In the present cross sectional study, a total ofuifjects were recruited as periodontally healtls20), gingivitis
(n=20), and periodontitis (n=20) from the out pat$evisiting the department of periodontology, IPA .R.V
Dental college, Bangalore. Ethical clearance wasioed for the study and all subjects signed infmtnconsent
documents for participation in the study.

Inclusion criteria

» Both male and female patients of age between 2Ganegars

* No systemic diseases or acute or chronic medicalitons including diabetes, viral, fungal or baizk
infections.

* No history of periodontal therapy prior to 6 monttissxamination.

» Periodontal parameters showing signs of healttgigiis or periodontitis

Exclusion criteria

» Pregnant and lactating patients.

* Smokers

« Patients with history of hospitalization or intaddemedications in the last 6 months.
» Patients with a known history of any bleeding disrs.

Clinical assessment

A complete periodontal examination was undertakeimguia mouth mirror and CPITN probe. Subjects were
categorized as periodontally healthy, gingivitisl greriodontitis based on CPI scores. CPI scoreHgalthy, CPI
score 1, 2- Gingivitis, CPI score3, 4 — Perioddstit

Hematological assessment

Under aseptic measures, venous blood samples waven oy venipuncture in antecubital fossa using-ral5
syringe, collected into EDTA-containing vacuum tsband transported to a clinical laboratory for RB8@lyses <3
hours after collection. Hb%, number of erythrocy@8C), Erythrocyte Sedimentation Rate (ESR) wasneded.
The erythrocyte sedimentation rate (ESR) was medsaccording to Westergren procedures.

Statistical test used iSANOVA.
Intergroup comparisons were carried out using Boafe test.
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RESULTSAND DISCUSSION
The results of the study are as follows:

Mean RBC among the groups:

The mean RBC among all the three groups has bemwnsin Table 1 and Graph 1. In healthy group theameBC
scores were 6.415 + 9.045. In gingivitis group tiean RBC scores were 4.605 +0.516. In periodorgitisip the
mean RBC scores were 4.865+4.865. The mean RB@ seas found to be highest in healthy group, folldveg

periodontitis group and gingivitis group respedtvélowever, the difference in mean RBC score amitregthree
groups were not statistically significant (P>0.05).

TABLE 1: Mean RBC valuesin different groups

95% CI for Mean .

Group Mean | Std Dev | SE of Mean Lower Bound | Upper Bound Min | Max
Healthy 6.415 9.045 2.023 2.182 10.648 3.6 448
Gingivitis 4.605 0.516 0.115 4.364 4.846 3[8 5/2
Periodontitis| 4.865 4.865 0.135 4.583 5.147 3.9 5.7

TABLE 2: Comparison of mean RBC values between the groups:
. 95% CI

Group | Group J Mean Difference(I-J) | P-Value Lower Bound | Upper Bound

Gingivitis -1.810 0.839 -5.899 2.279
Healthy " —

Periodontitis -1.550 1.000 -5.639 2.539
Gingivitis | Periodontitis 0.260 1.000 -3.829 4.349

TABLE 3: Mean Hb valuesin different groups
95% ClI for Mean .

Group Mean | Std Dev | SE of Mean Lower Bound | Upper Bound Min | Max
Healthy 13.77 1.573 0.352 13.034 14.506 109 16.4
Gingivitis 12.93 1.510 0.338 12.223 13.637 10.9 814.
Periodontitis| 12.565 1.306 0.292 11.954 13.176 1084.1

TABLE 4: Comparison of mean Hb values between the groups:
. 95% CI

Group | Group J Mean Difference(1-J) | P-Value Lowa Bound | Upper Bound
Health Gingivitis 0.840 0.227 -0.305 1.985

y Periodontitis 1.205 0.036* 0.060 2.350
Gingivitis | Periodontitis 0.365 1.000 -0.780 1.510

* Denotes significant difference
TABLE 5: Mean ESR valuesin different groups
95% ClI for Mean .

Group Mean | Std.Dev | SE of Mean Lower Bound | Upper Bound Min | Max
Healthy 16.825 3.667 0.820 15.109 18.541 15 219
Gingivitis 18.34 4.170 0.932 16.389 20.291 13.8 62B.
Periodontitis| 23.04 3.004 0.672 21.634 24.446 18.30.0

TABLE 6: Comparison of mean ESR values between the groups
. 95% ClI
Group | Group J Mean Difference (1-J) | P-Value Lowe Bound | Upper Bound
Health Gingivitis -1.515 0.582 -4.358 1.328
y Periodontitis -6.215 <0.0011 -9.058 -3.372
Gingivitis | Periodontitis -4.700 <0.001 -7.543 -58

* Denotes significant difference

Comparison of RBC between the groups:
Intergroup comparison of RBC scores have been shiowable 2.The mean difference in the RBC scotevéen
healthy and gingivitis groups were -1.810 with Pueaof 0.839 (P>0.05). The mean difference in tilBCRscore
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between healthy and periodontitis groups were @.\wih P value of 1.000(P>0.05). The mean diffeeeirt the
RBC scores between gingivitis and periodontitisugowere 0. 260 with P value of 1.000 (P>0.05). Eleav, the
difference in mean RBC was not statistically sigaifit between any groups (P>0.05).

GRAPH 1

Mean RBC among the groups

Mean RBC
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Periodontitis

GRAPH 2

Mean Hb value among the groups
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Gingivitis
Periodontitis

Mean Hb among the groups

The mean Hb among all the three groups has beewsimoTable 3 and Graph 2. In the healthy groupntean Hb
scores were 13.77 + 1.573. In the gingivitis gratp, mean Hb scores were 12.93 + 1.510.In the genititis group
the mean Hb scores were 12.565+1.306. The meamahllless were found to be highest in healthy groulboved
by gingivitis group and periodontitis group respegl. The difference in mean Hb values among tire¢ groups
were found to be statistically significant (P<0.05)

Comparison of Hb between the groups

Intergroup comparisons of Hb scores have been showiable 4.The mean difference in the Hb scorevben
healthy and gingivitis groups were 0.840 with Pueabf 0.227 (P>0.05). The mean difference in thesdbre
between healthy and periodontitis groups were 125 P value of 0.036 (P<0.05). The mean diffeeeimcthe Hb
score between gingivitis and periodontitis grougsen0.365 with P value of 1.000 (P>0.05).Howeverdlfference
in mean Hb values were found to be statisticatiyicant only between healthy and periodontitisugrs (P<0.05).
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GRAPH 3

Mean ESR among the groups
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The mean ESR among all the three groups has besmsh Table 5 and Graph 3. In the healthy growprtrean
ESR scores were 16.825 + 3.667. In the gingivitisug the mean ESR scores were 18.34 + 4.170. In the
periodontitis group the mean ESR scores were 23.(BL004. The mean ESR was found to be highest in
periodontitis group, followed by gingivitis grouma healthy group respectively. The difference inamd&SR
among the three groups were found to be statibtisagnificant (P<0.001).

Comparison of ESR between the groups

Intergroup comparisons of ESR scores have beenrshroivable 6. The mean difference in the ESR sbeteveen
healthy and gingivitis groups were -1.515 with Rueaof 0.582 (P>0.001). The mean difference inE$R score
between healthy and periodontitis groups were %\With P value of <0.001. The mean difference | BSR score
between gingivitis and periodontitis groups wer&680 with P value of <0.001. The difference in m&8R was
found to be statistically significant between hiealind periodontitis groups (P<0.001) as well @sben gingivitis
and periodontitis groups (P<0.001).

Periodontitis is one of the most common oral andtaléhealth problems currently, and it not onlyuiegs clinical

attention but also merits further clinical researgh periodontal disorders are known to be assediatith several
systemic disorders such as diabetes, stroke, revoplatc. most patients with periodontitis requinghfer medical
evaluation and management of their systemic cardito improve their oral health and to preventtartdental

loss. [16] The association of anemia and periotisritas been explored since the early 20th cenkatsfier reports
have suggested anemia to be a cause, and not eqo@nse, of destructive periodontitis. Lainsonl §7lawas one

of the first authors to implicate anemia as a sy&teause of periodontitis. Chawla et al.[8] suggeshat anemia is
an important factor in the etiology or pathogenesiperiodontal disease. Siegel [6] reported a e&egpon in the
number of erythrocytes apparently secondary topttesence of periodontal disease. Hutteret al.[8]uated the
blood parameters in patients with chronic periotiisrand concluded that these patients show si§as@mia.

In the present cross sectional study, the hemdt@bgarameters like the RBC count, Hb count ardBEBR levels
were estimated for healthy, gingivitis and periditesubjects and were compared in order to deternf any
correlation exists between anemia and developmémenodontitis. The current study excluded smokéis]

patients on antibiotics and with history of blegdidisorders, systemic diseases or acute or chroeidical
conditions including diabetes, viral, fungal or teaml infections as these characteristics can aactpossible
confounding factors that could alter the hemataalgparameters. [18]

The hematological parameters like hemoglobin (lebythrocyte sedimentation rate (ESR), and RBC wsetected
for evaluation, as these are indicative of the aoetate of the patient.
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Results of the study showed that

1) Mean RBC count was highest in healthy groupgo¥etd by periodontitis group and gingivitis grotgspectively
even though the difference in mean RBC among theetgroups were not statistically significant (®&). The
reason for the diminished RBC count in gingivitiglgperiodontitis subjects may be related to elel/beels of pro-
inflammatory cytokines in plasma of these patientppressing erythropoiesis. [19] When intergroumgarisons
were done, no statistically significant differencesre seen between any of the groups. The resuttseegresent
study were in agreement with those done by Ghokalkfl 3] where the patients with chronic periodsthad
lower values of hematocrit, number of erythrocydesl hemoglobin compared to healthy controls. Butresting
results were given by Shobha Prakash et al [15ih&ir study where they evaluated levels of hemdglob
hematocrit, erythrocyte sedimentation ratio, seiman and ferritin between subjects with and withpatiodontitis.
Except for ESR which was significantly higher inl@nperiodontitis group than the control group, hestagical and
biochemical parameters were not significantly défé among the study group or between the studycandtrol
groups.

2) Mean Hb values were found to be highest in hgajroup, followed by gingivitis group and perioditis group
respectively. However the differences in mean \&laé Hb were found to be statistically significametween
healthy and periodontitis groups (P<0.05).

The down regulation of the erythropoiesis in borenow by pro-inflammatory cytokines such as intekia (IL 1
and IL 6) and tumor necrosis factor-alpha coulddsponsible for a decreased number of erythroaytesh in turn
reduces the hemoglobin levels in the blood.

3) Mean ESR was found to be highest in periodentitioup, followed by gingivitis group and healthsogp
respectively. The difference in mean ESR among ttiree groups was found to be statistically sigaific
(P<0.001).When intergroup comparisons were cawigdthe difference in mean ESR was found to beésstally
significant between healthy and periodontitis goUp<0.001) as well as between gingivitis and mpiemditis
groups (P<0.001).

ESR is a measure of the rate at which erythrocstement in anti-coagulated whole blood under @miset of
conditions. Accelerated erythrocyte aggregatiorcasised by large, asymmetrical plasma proteinsirfblgen,
immunoglobulins, lipoproteins andi-2 macroglobulin) and inflammation related proteifsytokines and
chemokines) inhibiting the negative electrical Ewcthat normally keep the erythrocytes apart. Tdeson for
elevated ESR in the present study may be due tohtmmic inflammatory process associated with pkmititis. The
results of the present study was in accordanceavittudy by Thomas et al [20] who also reportecelohematocrit,
lower number of erythrocytes, lower hemoglobin lsvend higher erythrocyte sedimentation rates imogentitis
patients. Agarwal et al [21] demonstrated a sigaift improvement in hemoglobin value and erythreayunt
after periodontal treatment, including surgery iatignt with generalized chronic periodontitis witmemia.
However, Wakaiet al[22] and Aljohaniet al [23] fdl to show any association between hemoglobin deaet
periodontal status. A major limitation of the pnasetudy is the small sample size used in the stAdstudy to
evaluate the effect of periodontal interventionshematological parameters has to be carried ofutrtber validate
the association between anemia and periodontitis.

Within the limitations of the present study, itsisen that chronic periodontal disease is assoctedalterations in
the hematological parameters. These findings magla¢ed to the elevated levels of pro-inflammatoyiokines in
plasma of periodontitis patients suppressing eogbiesis. Further studies with a larger study patpah for a
longer period of time are required to confirm tlseaciation.

CONCLUSION
The present cross sectional study was designessesa the relationship between periodontitis aethanstate by

comparing the hematological parameters like RBC, did ESR between periodontally healthy, gingivéigd
periodontitis subjects. The results of the studyaded that
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* Red Blood Cell count and Hemoglobin levels wereuoed in gingivitis and periodontitis subjects conggato
the healthy individuals. The reason may be theatéal levels of pro-inflammatory cytokines in plasofathese
patients suppressing erythropoiesis.

» Erythrocyte Sedimentation Rates were higher ingegodontitis subjects suggesting an inflammataiycpss
associated with periodontitis.
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