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Moderate And Severe Periodontitis.

Abstract

Background and Objectives: Epidemiological studies have demonstrated an association
between periodontal disease and cardiovascular diseases. Evidences confirm fibrinogen and
ESR asindependent predictors of coronary heart diseases. However studies focusing fibrinogen
and ESR as markers of systemic inflammatory response in patients with periodontitis are
inconclusive. This study estimated the plasma levels of fibrinogen and ESR as markers of
systemic inflammation in periodontitis patients.

Material and Methods: Group | — 30 patients with healthy periodontium. Group Il - 20 patients
with mild to moderate periodontitis. Group Il - 20 patients with severe periodontitis. Parameters
like Plaque index, Probing Pocket Depth, Clinical Attachment Level, BMI, ESR, lipid profile and
plasma levels of fibrinogen were measured for all patients.

Results: The results showed that mean plasma levels of fibrinogen were significantly higher for
patients with severe chronic periodontitits [415.45+ 171.90 (SD)] as compared to patients with
mild to moderate periodontitis [305.85+ 63.64 (SD)] and controls [296.90+ 134.49 (SD)].
However, there were no statistically significant differences in the ESR values among the three
groups. There was also no statistically significant correlation of fibrinogen with ESR values.
Conclusion: Fibrinogen is a definite marker for presence and severity of systemic inflammatory
response in chronic periodontitis patients and its elevated levels may be the indicator of the link
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between cardiovascular diseases and periodontitis.
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Introduction

Periodontitis is a gram-negative
anaerobic infection of the tooth-
supporting structures characterized by
chronic inflammation and immune
reactions that result in loss of tooth
supporting structures. This may be due to
the direct action of periodontal pathogens
or their products via transient bacteremia
or indirectly through the acute phase
response. The acute phase response is
triggered by action of cytokines IL-1, IL-
6 and TNF-a that act on the liver to
produce acute phase proteins, altering the
cellular and molecular blood chemistry.
Three acute phase proteins of importance
are C-reactive protein (CRP), Fibrinogen
and serum Amyloid A"

Fibrinogenisatype Il, moderate, positive
acute phase protein, produced in the liver

and is often elevated in chronic
inflammatory conditions.™ It plays a vital
role in coagulation process,blood
viscosity, inflammation and
atherogenesis.™ Though secreted
primarily by hepatocytes, extra hepatic
secretion of fibrinogen by epithelial cells

of lungs, intestine and human cervical
epithelial cells has been reported in
response to pro-inflammatory cytokines
(IL-6).”" Gingival epithelial cells and
fibroblasts in response to cytokines may
also produce fibrinogen.” Excessive
fibrinogen production can increase pro-
inflammatory cytokines and attract more
leukocytes at the sites of inflammation.
Fibrinogen can also interact with bacteria
promoting colonization and adhesion.
Elevated fibrinogen levels can contribute
reciprocally to inflammation further

potentiating the inflammatory response.
[4

Fibrinogen is one of the important
determinants of Erythrocyte
sedimentation rate. ESR is a measure of
an acute inflammatory response and
ongoing coagulation process. Elevated
ESR also alters the blood viscosity. ®
Evidence indicates that fibrinogen and
ESR are intermediate risk factors for
cardiovascular diseases.™ ™ There is
also evidence confirming the relationship
between periodontal disease and

P ISSN NO. 0976-4003

* Vandana Dubey Tripathi

? Sushama Ravindra Galgali

® Anil Kumar

* Kabbur Thippanna Chandarashekar

® Rajiv Nidasale Puttaswamaiah

® Avinash Janaki Lingaraju

! Assistant Professor , Dept. Periodontics & Implantology
Hitkarini Dental College & Hospital. Jabalpur (M.P)

? Professor & Head , Dept. Of Periodontics & Implantology
Vokkaligara Sangha Dental College & Hospital , Bengaluru.

® Associate Professor , Dept. Of Biochemistry
Kempegowda Institute Of Medical Sciences, Bengaluru.

* Proffessor & Dean , Dept. Of Periodontics & Implantology
Hitkarini Dental College & Hospital. Jabalpur. M.P

° Associate Professor

° Associate Professor , Dept. Of Periodontics & Implantology
Vokkaligara Sangha Dental College & Hospital , Bengaluru.

Address For Correspondence:

Dr. Vandana Dubey Tripathi, Assistant Professor
Department of Periodontics and Implantology
Hitkarini Dental College & Hospital Jabalpur (M.P.)
Mobile : 07879117460

Email Address : drvandana_tripathi@yahoo.com

Submission : 24" December 2012
Accepted : 27" December 2013

Quick Response Code

[12]

cardiovascular disease. Thus
Fibrinogen and ESR may be possible
systemic factors that may link
periodontal disease and cardiovascular
diseases.

Diseased periodontal tissues represent
sites of localized activation of blood
coagulation cascade."! However,
involvement of blood clotting factors in
the periodontal disease process has not
been extensively investigated.It is
possible that fibrinogen and ESR may
serve as markers for the presence and
severity of systemic inflammatory
response in periodontitis patients.

The aim of this study was to evaluate
whether periodontitis contributes to
increased systemic inflammatory
response reflected by elevated levels of
fibrinogen & ESR.
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Materials And Methods

Study Population

Subjects reporting to the Department of
Periodontology, Vokkaligara Sangha
Dental College and Hospital, Bengaluru,
between October 2010 and April 2011
meeting the selection criteria were
recruited for the study. The protocol for
the study was approved by an
institutional review board and all subjects
signed a consent form to participate in the
study.

Subjects were screened for suitability of
the study based on the following criteria.
Patients with age ranging from 25-55
years and with no systemic disease and
history of blood transfusion within 4
weeks were included in the study. Also
patients on any systemic drug, pregnant
and lactating mothers, smokers and those
who had undergone any periodontal
treatment within six months of study
were excluded from the study.

70 subjects (males & females) fulfilling
these selection criteria were enrolled in
the study.The subjects were categorized
into three groups. Group | was the control
group of 30 patients with healthy
periodontium, no probable pocket and no
signs of clinical attachment loss. Group 11
consisted of 20 patients with mild to
moderate periodontitis, with clinical
attachment loss of 1- 4 mm, in at least 6
teeth. Group Il consisted of 20 patients
with severe periodontitis, with clinical
attachment loss=5mm, in at least 6 teeth.

A detailed medical & dental history was
compiled for all the subjects. Complete
oral examination was carried out. The
periodontal parameters included the
assessment of Plaque index (Silness and
Loe 1964), Probing Pocket Depth (PPD)
and Clinical Attachment Level (CAL) in
all the groups. PPD and CAL were
measured at 6 surfaces of each tooth
using UNC -15 probe. Themeasurements
were added and divided by six to obtain
the mean PPD and CAL for the individual
tooth.

Determination Of Fibrinogen, ESR
and Lipid Parameters

8 ml of blood was drawn following
overnight fasting from anti-cubital fossa
by a clean veni- puncture using 20 gauge
needles and a 10 ml syringe. 3 ml of blood
was used for fibrinogen assay, 2ml for
ESR and the other 3ml for lipid profile
analysis.

(a).Measurement of plasma fibrinogen
(FBG)

3ml of blood was transferred to a plastic
vial containing 3.2% of buffered sodium
citrate (anticoagulant) in the ratio of 9:1
and was mixed well. The specimen was
then centrifuged at 1500x g for 15
minutes. Plasma was removed from the
tube using a plastic pipette and was stored
in a plastic tube at -70°C until analyzed.
The specimens were thawed prior to
analyses. Fibrinogen was assayed by
Clauss method.

(b).Measurement of ESR
ESR was measured by Westergren
method.

(c) Assessment of Lipid Parameters
Total Cholesterol, serum Triglycerides
and high-density lipoprotein -
Cholesterol were assessedusing A25
Biosystem auto analyzer. Other
parameters assessed were VLDL, LDL &
ratioof TCtoHDL & LDLtoHDL

Data obtained was subjected to statistical
analysis

Statistical Analysis

Descriptive statistical analysis was
carried out in the present study. Results
on continuous measurements were
presented as Mean £SD (Min-Max) and
results on categorical measurements
were presented as Number (%).
Significance was assessed at 5 % level of
significance. Analysis of variance
(ANOVA) was used to find the
significance of study parameters between
the three groups. Pearson correlation was
used to establish the relationship between
fibrinogen with ESR.

Table 1 Showing Comparison of Age, gender and BMI in
Group |, Group Il and Group III.

Table 3.Comparison of Clinical parameters pocket depth
(PD), clinical attachment level (CAL) and Plaque index (PI) in
Group |, Group Il and Group Il

Clinical Parameters | Group | Group I Group 11 P value

PD (mean) 2192078 | 2.840.44 | 442086 [ <0.001**

CAL 0.9441.39 | 2.0120.72 | 4.3941.02 | <0.001**

Pl 0.960.54 | 1.630.42 | 1.9940.46 | <0.001**

Table 4 : Comparison of Fibrinogen and ESR in Group |,
Group Il and Group IIl

Group | Group 11 Group 111 P value

Fibrinogen [ 296.90134.49] 305.85+-63.64  415.452-171.90{ 0.006**

ESR 12241243 |11.4010.28 |20.00+19.42 |0.109

Parameters Group | Group 11 Group Il

Age in years( Mean == SD) [ 31.177.63 | 37.60%10.05 | 39.45+6.22

Gender (%) 63.3(males) | 60 60

36.7(females) | 40 40

22324361 | 23.152.97 | 23.93%450

BMI(Mean == SD)

Table 2 Showing Comparisons of Lipid parameters in Group
I, Group Il and Group Ill.

Lipid Parameters | Group | Group 11 Group 111 P value

Total Cholesterol |183.102=31.17|191.50-45.97 | 189.65-44.33|0.731

HDL 3913719 (4050842 |43.55+12.17 (0.254

Triglycerides  |128.53+-88.53]| 143.702-66.44 | 117.102:30.43( 0.487

VoL 24.792:24.49 128.39£1357 |22.10+6.23 0,533

Results

Study Population

There was no statistically significant
difference in the mean age, gender
distribution and BMI & lipid parameters
among the three groups indicating that
the groups were matched with respect to
these factors (p=0.961) (Table 1 & 2).

Periodontal Parameters

There was a statistically significant
difference in the mean Plaque scores,
Periodontal pocket depth & Clinical
attachment level (CAL) between the
groups (p<0.001) (Table 3).

Fibrinogen

Mean level of plasma fibrinogen in
Group | was 296.90+ 134.49 (SD), in
Group 11 was 305.85+ 63.64 (SD) and in
Group Il was 415.45+ 171.90 (SD). The
values showed gradual increase from
control group (Group I) to mild moderate
periodontitis group (Group 1) to severe
periodontitis (Group I11) indicating that
patients with moderate to severe
periodontitis had higher mean levels of
plasma fibrinogen than control group.
The difference in values between Group |
and Group Il were not statistically
significant (P=0.970). However, the
difference in values between Group | and
Group Il and between Group Il and
Group Il were highly statistically
significant. Overall difference in levels of
plasma fibrinogen were highly
significant among groups (p<0.006)
(Table 4).

Erythrocyte Sedimentation Rate

Table 5

LDL 119.074:34.31)122.7538.08 | 123.85445.37(0.904

Pair rvalue Group | Group Il Group Ill

TC/HDL 687749 |477x113 |424x161 0151

Fibrinogen vs ESR | p value 0.270 -0.160 0.130

LDL/HDL 3224101 |305+098 317133 (0.857

0.157 0.501 0.585
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(ESR)

Mean values for ESR was estimated as
12.24+12.43 (SD) for Group |,
11.40+10.28 (SD) for Group Il and 20.00
+19.42 (SD) for Group Ill. Values were
numerically higher in Group | than in
Group Il and were highest in patients
with severe periodontitis (Group Il1).
However, there was no statistically
significant difference in the ESR values
among groups (p=0.109). (Table 4).
Correlation of fibrinogen with ESR
There was no statistically significant
correlation of fibrinogen with ESR in all
the three groups (Table 5).

Discussion

Periodontitis is a chronic inflammatory
condition that results in elevated levels of
haemostatic, lipid and protein markers."
Increased levels of these markers play a
role in the development of cardiovascular
diseases and may be associated with an
increased risk of coronary events.”
Several recent studies have emphasized
that even moderately elevated levels of
fibrinogen and ESR are predictors of
increased cardiovascular risk even
among apparently healthy
individuals.® 't Therefore this
comparative study examined fibrinogen
and the erythrocyte sedimentation rate as
markers of systemic inflammatory
response in patients with chronic
periodontitis.

Fibrinogen levels have been reported to
be influenced by age, gender, smoking,
systemic diseases, inflammatory
conditions like Rheumatoid arthritis, and
concurrent use of antibiotics and anti-
inflammatory agents.”? Therefore such
patients were excluded from the study.

The levels of fibrinogen are also
influenced by BMI and lipid parameters.
™ Therefore, BMI and lipid parameters
were assessed and all the three groups
were matched with respect to age, gender,
BMI and lipid parameters.

Plaque index, probing pocket depth and
clinical attachment levels were recorded
for all the subjects. There was a
statistically significant difference in
mean plaque scores among the three
groups. Group I individuals showed good
score (0.1-0.9), Group Il individuals
showed fair score (1- 1.9) and Group |11
individuals showed poor score (2-3). **

Probing Pocket Depth (PPD) and Clinical

Attachment Level (CAL)was measured
using UNC-15 probe at mesiobuccal,
midbuccal, distobuccal, mesiolingual,
midlingual and distolingual surfaces of
the tooth. All the six measurements were
added and divided by number of sites
examined to obtain the mean probing
depth for the individual tooth. Clinical
Attachment Level (CAL)measured as the
distance from the cement-enamel
junction (CEJ) to the base of the sulcus or
the pocket is a better indicator of
periodontal destruction. As expected
periodontal parameters were
significantly different in control, mild to
moderate and severe periodontitis
groups.™!

Fibrinogen levels have been known to be
influenced by intake of meal®, therefore
fasting blood samples were collected for
all the patients. Avariety of different tests
and assays of @257;brinogen have been
used by clinical laboratories. The assays
vary in the degree of expertise and time
required, and the equipment available. **

There are four methods for measuring
fibrinogen levels which can be classified
into two groups, ‘“functional’ and “direct’.
The first category involves tests based on
the determination of the coagulation
time, which in turn is proportional to the
fibrinogen concentration. The most
widely used method for the functional
fibrinogen assay in most clinical
laboratories is the Clauss method, which
records the time taken to reach the
coagulation end point (i.e. the formation
of a clot)."! The Clauss assays are
generally reproducible but the normal
reference interval must be determined for
each laboratory for each assay, and is not
ageneral value.™

This study measured fibrinogen levels
using Von Clauss clotting method by a
TriniClot fibrinogen kit (Trinity Biotech,
Ireland). Reference value was
established as 200-400 mg/dl. Reference
curves were prepared at periodic
intervals and measurements were made
in duplicate on a log-log paper. Mean %
SD for fibrinogen in Group | was
296.90+£134.49, in Group Il was
305.85+63.64 and in Group Il was
415.45+£171.90. The values showed
gradual increase from control patients
(Group I) to moderate periodontitis group
(Group I1) with amarked difference in the
values from moderate to severe
periodontitis (Group I1I). The gradual

increase in values of plasma fibrinogen
from control group, to moderate
periodontitis group and with maximum
values in severe periodontitis group
supports the evidence of plasma
fibrinogen as a marker for the presence
and severity of systemic inflammatory
response in periodontitis patients. This is

consistent with other observational
StUdiES [4],[16],[17],[18],[19],[20]

A statistically significant difference in
fibrinogen values between healthy
controls and periodontitis patients has
been reported by Bizarro, et al (2005).""
Similarly a significant association
between indicators of poor periodontal
status and increased fibrinogen levels has
been reported by Wu, et al (2000)."" A
meta-analysis by Danish, et al (1998)
reported a significant association of
elevated fibrinogen levels in
periodontitis patients with a subsequent
risk of cardiovascular diseases."® Higher
levels of fibrinogen has been reported in
patients with periodontitis and 455G/A-
fibrinogen gene polymorphism.™
However, a cross-sectional study by
Joshipura J, et al (2004) did not report a
statistically significant association in
levels of plasma fibrinogen and self
reported periodontal disease.””

Effects on Fibrinogen levels in the
plasma as a measure for a decrease in
systemic inflammatory response after
treatments like full mouth extraction ®
and non-surgical therapy " *¥ have also
been evaluated but with conflicting
results.

Fibrinogen differs from other acute-
phase proteins in its ability to be
constitutively expressed at a moderate
level.” During an acute-phase response,
this effect can be initiated by IL-6,
inflammatory mediators like PGE2, as
well as by lipopolysaccharides from
various periodontal pathogens.
Additionally although, the liver is the
primary site of @257;brinogen (FBG)
synthesis, epithelial cells from diverse
tissues like pulmonary, intestinal and
cervical cancer have been reported to
respond to local in@258;ammation by
increased transcription of the ?-FBG
gene.™™ 1t is possible thatsimilar
process may be responsible for local
production of FBG from gingival
epithelium and fibroblast and thus
contribute to significant increase in
systemic plasma fibrinogen levels in
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severe periodontitis patients.™

Fibrinogen also plays a critical role in
exacerbation of inflammatory
periodontal disease."! Elevated
fibrinogen levels interact with
periodontal bacteria favouring their
colonization and adhesion.' Also
fibrinogen favours increased leukocyte
recruitment and cytokine production at
the site of infection as evidenced by
positive correlation between increased
levels of fibrinogen and the number of
leukocytes.” Fibrinogen serves as a

native ligand for CD11b/CD18 surface
receptors of polymorphonuclear
leukocytes (PMNSs) (Walzog et al, 2000).
[4]

Fibrinogen also reciprocally contributes
to inflammation through facilitating a
chemotactic response by binding to its
integrin receptor (MAC-1) on leukocytes
(macrophages and myelocyte). This
results in differential expression of
‘proinflammatory’ cytokines. Interaction
with the cytokines results in
conformational changes within the
fibrinogen molecule and conversion into
‘proinflammatory’ fibrinogen, resulting
in the exposure of the epitope that
interacts with the MAC-1 receptor for
macrophages.”

There is evidence for a functional link
between clotting and inflammatory
responses. Fibrinogen has been found to
enhance the adhesion of cells of myeloid
and lymphoid lineage to endothelium by
2- to 5-fold by binding to intercellular
adhesion molecule-1 (ICAM-1). Authors
also demonstrated that fibrinogen could
regulate expression of the IL-1 beta gene,
causing increased IL-If production both
at the mRNA and protein level. IL-1 has
a central role in periodontal tissue
destruction.”

The reported value of fibrinogen as a risk
factor for cardiovascular diseases is 286
mg/dl by Clauss method; 57.1% of the
subjects in our study had plasma
fibrinogen levels higher than 286mg/dl.
40% of subjects in Group I, 60% in Group
I1 and 80% in Group I11 exhibited values
above this level. These values could
contribute in part to increased risk of
cardiovascular diseases.”

The ESR is a traditional parameter of any
given inflammatory process.” ™ |t
provides a multifactorial measure of the

systemic response to an infectious or
inflammatory disease. Fibrinogen levels
affect the erythrocytes rouleaux
formation and subsequently precipitation
(sedimentation).®

ESR was assessed by Westergren method
which is a standard method as
recommended by International
Committee for Standardization in
Hematology (ICSH).”” Mean values for
ESR for Group | were 12.24+12.43 (SD),
for Group Il were 11.40+10.28 (SD) and
for Group Il were 20.00+19.42 (SD).
Values were numerically higher in Group
I than in Group Il and were highest in
patients with severe periodontitis (Group
I11). However, there was no statistically
significant difference in the ESR values
among the three groups. The results of the
present study are in accordance with
earlier studies in which measurement of
ESR as a diagnostic tool for periodontitis
was assessed. ESR was found to be of
only limited significance.””

Although fibrinogen is an important
determinant of ESR™, no correlation
could be established between the
fibrinogen and ESR values possibly
because hematocrit and other non-

fibrinogen proteins also influence ESR.™
[71

CRPis considered as a diagnostic tool for
assessment of systemic inflammatory
response.” However, for cardiovascular
diseases which are haemostatic as well as
rheologically influenced diseases
fibrinogens holds greater importance as
its values give greater insight on the
inflammatory, thrombotic and
atherosclerotic status of an individual.
Longitudinal studies suggest that
fibrinogen and ESR are intermediate risk
factors for cardiovascular diseases like
atherosclerosis, myocardial infarction
and stroke PEOEIEE A racent study
showed that elevated ESR was a
strongest and most significant predictor
of risk of cardiovascular disease among
several plasma variables." Although
periodontal disease is not established as
causal factor for CHD, observational
studies establish it as an independent
definitive risk factor for CVD.F”t!
Therefore elevated levels of fibrinogen
and ESR serve as a marker of presence
and severity of systemic inflammatory
response in patients with periodontitis
and may be possible intermediate factors
that may link periodontal disease and

cardiovascular diseases.

Conclusion

Although significance of ESR as a
marker of presence and severity of
systemic inflammatory response was
limited, fibrinogen served as a definite
marker of systemic inflammatory
response in chronic periodontitis. As
cardiovascular diseasesare haemostatic
as well as rheologically influenced
diseases fibrinogen holds greater
importance than other variables in
linking possible risk for cardiovascular
diseases.
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