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KEREE Abstract  Objective: This study aimed to evaluate the effect of non-surgical periodontal therapy
Fibrinogen; on the fibrinogen levels in chronic periodontitis patients when compared to the levels seen in healthy
Chronic periodontitis; subjects.

Periodontal therapy Materials and methods: A total of 30 subjects, with an average age of 38 + 25 years, were

enrolled in the present study. They were divided into two groups, namely Group 1 (15 periodontally
healthy subjects) and Group 2 (15 moderate to severe chronic periodontitis patients). The periodon-
tal condition of each periodontitis patient was assessed by recording the probing pocket depth (PD),
clinical attachment level (CAL), plaque index (PI), and bleeding index (BI) both before and after
periodontal therapy had been administered for one month. Additionally, blood samples were col-
lected from the healthy subjects and the periodontitis patients before and after the periodontal
treatment in order to assay the plasma fibrinogen levels.

Results: The clinical parameters were found to be improved after one month of periodontal ther-
apy, with the statistical difference in the mean values of the BI and PD being highly significant
(P < 0.01), while the statistical differences concerning the PI and CAL were significant
(P < 0.05). The fibrinogen levels (mg/dL) for the periodontitis patients before and after treatment
were 342.26 £ 69.00 and 352.93 + 64.3 mg/dL, respectively. The level was 269.85 + 43.68 mg/dL
for the healthy subjects. In terms of the between-group comparison, the fibrinogen levels of the
healthy subjects were observed to be highly significantly lower than the levels of the periodontitis
patients before and after the treatment (P < 0.01), in contrast the statistical analysis showed a
non-significant difference in the fibrinogen levels (P > 0.05) before and after the periodontal
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treatment. In addition, the statistical analysis revealed non-significant correlation between the fib-
rinogen levels and all the periodontal parameters (P > 0.05).

Conclusion: The non-surgical periodontal therapy proved to be effective in improving the clinical
periodontal condition of the periodontitis patients, while the plasma fibrinogen levels were not
found to be influenced by the periodontal therapy. Further studies are needed to evaluate the fib-
rinogen levels over a longer duration after periodontal treatment in patients following a periodontal

maintenance program.

© 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Chronic periodontitis is an inflammatory disease that occurs
due to an imbalance between the host’s immune defense and
specific periodontal pathogens. The disease is characterized
by inflammation and the long-term destruction of the peri-
odontal supporting tissue (Kornman and Kenneth, 2008). If
the inflammation is left untreated, bacterial infiltration will
increase and the resultant destruction of both the supporting
tissue and the alveolar bone will likely lead to a deep periodon-
tal pocket, which is associated with an increase in tooth loss
(Hernandez et al., 2011; Matuliene et al., 2008). There are
many species of bacteria associated with chronic periodontitis,
for example, Treponema denticola, Porphyromonas gingivalis
and Prevotella intermedia (Loesche et al., 2001).

The level of chronic periodontitis can be classified as either
mild, moderate, or severe. Mild periodontitis involves only
slight bone loss and a 1-2mm clinical attachment loss
(CAL), while moderate periodontitis involves a greater degree
of bone loss and a 3-4 mm CAL. In the case of severe peri-
odontitis, the progression of the disease results in the severe
destruction of the tooth-supporting structures and a > 5 mm
CAL (Armitage, 1999).

Fibrinogen is synthesized in the liver (Marucco et al., 2013),
and its typical concentration in the blood plasma is approxi-
mately 2.5 g/l (Erickson, 2009). Fibrinogen plays an essential
role within the body, since it is part of the acute-phase protein
that becomes elevated following tissue inflammation or tissue
destruction, and it also serves to increase the production of
cytokines. Further, it is involved in the standard pathway of
the coagulation process (Kamath and Lip, 2003; Pagana,
1998). More specifically, fibrinogen converts blood clots into
fibrin by means of the thrombin enzyme, which is triggered
by both tissue injury and platelet activation. Fibrin molecules
can clump together in order to form a solid clot, which sug-
gests that an increase in the level of fibrinogen may pose a risk
in cases of cardiovascular disease (Kweider et al., 1993;
Pagana, 1998; Van der Bom et al., 1997).

When a bacterial invasion of the periodontal pocket occurs,
the epithelial lining of the pocket experiences inflammation. As
a result, the immune response initiates the production of
inflammatory cytokines, which in turn prompts the liver to
produce acute-phase proteins, including fibrinogen and C-
reactive protein (Radafshar et al., 2010).

Several studies have confirmed the relationship between
periodontal disease and an increased level of fibrinogen in
chronic periodontitis patients when compared to healthy sub-
jects (Ana et al., 2013; Brown et al., 1990; Chandy et al., 2017,
Tripathi & Vandana, 2014; Wu et al., 2000). Moreover,

Humphrey et al. (2009) reported the association between a
patient’s periodontal health status and certain cardiovascular
risk factors, namely C-reactive protein and plasma fibrinogen.
They concluded that a significant relationship exists between
the indicators of poor periodontal health and increased levels
of both C-reactive protein and fibrinogen. Additionally,
patients with periodontal disease have been found to exhibit
increased fibrinogen and white blood cell levels (Christan
et al., 2002; Kweider et al., 1993).

Previous studies have shown the effectiveness of non-
surgical periodontal therapy in terms of decreasing the fibrino-
gen levels after treatment when compared to the baseline levels
(Bresolin et al., 2014; Ertugrul et al., 2017; Itam et al., 2013;
Rai et al., 2008; Vidal et al., 2009). However, some researchers
have reported that the fibrinogen levels are not decreased after
periodontal therapy (Ide et al., 2003; Ellis et al., 2007; Mattila,
2002; Montebugnoli et al., 2005; Radafshar et al., 2010).

Due to these inconsistent findings, the present study aimed
to assess the levels of fibrinogen in patients with chronic peri-
odontitis when compared to the levels seen in healthy subjects,
as well as to evaluate the effect of periodontal therapy on the
fibrinogen levels in chronic periodontitis patients before and
after treatment. Moreover, the study aimed to correlate the fib-
rinogen level with various clinical parameters in systemically
healthy chronic periodontitis patients.

2. Materials and methods

2.1. Study design

The present study was an interventional controlled clinical trial
in which the subjects were examined in the Department of Peri-
odontology of the Teaching Hospital of the Dental College at
Umm Alqura University. In terms of the inclusion criteria, the
subjects were required to be systemically healthy according to
the Cornell Medical Index (Brodman et al., 1951), non-
smokers, and non-pregnant women. All the periodontitis
patients involved in the study had moderate to severe chronic
periodontitis (CAL > 3-5mm). A total of 30 individuals
(mean age of 38 + 25 years) were enrolled in the study. They
were divided into two groups. Group 1 was the healthy control
group, and it comprised 15 subjects aged between 20 and
40 years old. Group 2 was the chronic periodontitis group,
and it comprised 15 patients aged between 25 and 50 years old.

2.2. Periodontal examination

The periodontal condition of each patient was ascertained
using a number of clinical parameters, namely the probing
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pocket depth (PD), clinical attachment level (CAL) (Ramfjord
et al., 1968), plaque index (PI) (O’Leary et al., 1972), and
bleeding index (BI) (Carter et al., 1974). All the parameters
were measured both before and after the periodontal
treatment.

2.3. Periodontal therapy

The non-surgical periodontal therapy was performed for each
patient after their clinical parameters had been measured. The
therapy process included the removal of the supragingival and
subgingival calculus using an ultrasonic device and Gracey
curettes over the course of two visits to the dental hospital.
Additionally, the patients were motivated and advised regard-
ing suitable oral hygiene techniques, such as using a tooth-
brush three times per day and other cleaning measures.

2.4. Blood samples

Five milliliters (ml) of peripheral blood were collected from
both the healthy subjects and the chronic periodontitis patients
before and after the treatment. The blood samples were trans-
ferred into tubes containing an anticoagulant (sodium citrate).
To achieve the separation of the plasma sample, the tubes were
centrifuged at 3000 rpm for 12 min. Half an hour after the col-
lection, the plasma samples were separated in Eppendorf tubes
and then stored at —80 °C until they were analyzed.

2.5. Assaying the fibrinogen levels

The Clauss fibrinogen assay was performed according to the
standard operating procedures (Clauss, 1957). A clotting reac-
tion was initiated by means of the addition of a thrombin
reagent, and the time required for clot formation was mea-
sured. The coagulation signal was detected using a photo-
optical method. The time required for clot formation (in sec-
onds) was converted into the fibrinogen concentration (mg/
dL) according to a local standard calibration curve prepared
by testing the calibrators of each Clauss assay according to
the manufacturer’s instructions.

2.6. Follow up

The patients came after four weeks for follow up of periodon-
tal therapy, the previous steps were performed to them again.

2.7. Statistical analysis

All the collected data were analyzed using the SPSS version 21
software program. The descriptive analysis included the mini-
mum, maximum, mean, range, and standard deviation of the
data. Student’s ¢-test was used to compare between the groups,
as was Spearmen’s correlation test. The data were tabulated
and graphed using Microsoft’s program.

3. Results

With regard to the periodontitis patients, the clinical parame-
ters were improved after one month of periodontal therapy.
The statistical differences for the mean BI and PD values were

highly significant (P < 0.01), while the statistical differences
for the mean PI and CAL values were significant (P < 0.05).
The results are illustrated in Table 1, as well as in Figs. |
and 2.

The mean fibrinogen levels were found to be 342.26
+ 69.00 mg/dL and 352.93 + 64.30 mg/dL for the periodonti-
tis patient’s before and after treatment, respectively. The mean
level was found to be 269.85 + 43.68 mg/dL for the healthy
subjects. The statistical analysis showed a non-significant dif-
ference between the before and after fibrinogen levels of the
patient group (P > 0.05), as well as highly significant differ-
ences in the fibrinogen levels when comparing the healthy sub-
jects and the periodontitis patients before and after treatment
(P < 0.01). The results can be seen in Tables 2 and 3, as well as
in Fig. 3.

The statistical analysis of the Pearson’s correlation between
the fibrinogen levels and the various clinical periodontal
parameters before and after treatment indicated non-
significant correlation (P > 0.05), as can be seen in Table 4.

4. Discussion

Periodontal disease is associated with a moderate systemic
inflammatory response, while increased levels of fibrinogen
are considered to indicate a high risk of cardiovascular disease
(Loos et al., 2000). The present study hence aimed to evaluate
the fibrinogen levels in moderate to severe chronic periodonti-
tis patients both before and after periodontal therapy, as well
as to compare the levels with those of periodontally healthy
subjects.

The assessed clinical parameters (PI, PD, CAL, and BI)
were found to be improved after the non-surgical periodontal
therapy. These findings were in agreement with those of previ-
ous studies (Bresolin et al., 2014; Radafshar et al., 2010). For
instance, a prospective interventional trial conducted among
35 systemically healthy subjects indicated an improvement in
the assessed periodontal parameters after four months of
follow-up. This finding was similar to the finding of Taylor
et al. (2010), who also showed an improvement in the clinical
parameters after three months of follow-up, which was again
similar to previously reported findings (Ritam et al., 2013;
Tripathi et al., 2014; Vidal et al., 2009).

This study aimed to clarify the potential effect of periodon-
tal treatment in terms of modulating the fibrinogen levels in
periodontitis patients, as well as to interpret the impact of peri-
odontitis on patients’ systemic inflammatory status. Some
prior studies have investigated the efficacy of periodontal ther-
apy in relation to fibrinogen as a systemic inflammatory mar-
ker (Bresolin et al., 2014; Ritam et al., 2013; Tripathi et al.,
2014; Vidal et al., 2009).

The findings of this study indicated that the chronic peri-
odontitis group exhibited a higher mean fibrinogen level
(342.26 £ 69.00 mg/dL) than the healthy group (269.85
+ 43.68 mg/dL). The observed difference was found to be sta-
tistically significant (P < 0.01), in addition to being in agree-
ment with certain prior studies that reported an association
between the fibrinogen level and the severity of the periodon-
titis disease. For instance, Ana et al. (2013) reported that an
increased level of the inflammatory marker correlated with
the severity of the periodontitis, while Sahingur et al. (2003)
found that the HIH2 and H2H2 genotypes played a role in
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Table 1 Comparison of the clinical parameters (bleeding index [BI], plaque index [PI], pocket depth [PD], and clinical attachment
level [CAL)) in the periodontitis group.
Mean SD T-test P value

BI Before 46.34 14.20 3.570 0.003"
After 36.04 15.22

PI Before 45.64 16.20 2.484 0.026"
After 38.27 13.18

PD Before 2.61 0.621 3.205 0.006
After 2.33 0.480

CAL Before 2.39 0.517 2.703 0.017"
After 2.21 0.530

* Significant (P < 0.05).
" Highly significant (P < 0.01).

mBI
mPI

Before treatment
After treatment

Fig. 1 Demonstration of the mean plaque and bleeding index
values among the chronic periodontitis patients.
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Fig. 2 Demonstration of the mean pocket depth and clinical
attachment level values among the chronic periodontitis patients.

the increased level of fibrinogen seen in chronic periodontitis
patients (Brown et al., 1990; Chandy et al., 2017; Tripathi
and Vandana, 2014; Wu et al., 2000). The above-mentioned
results and the supporting literature thus indicate that peri-
odontitis may play a role in increasing the fibrinogen levels
of patients.

The statistical analysis of the difference in the fibrinogen
levels before treatment (342.26 = 69.00 mg/dL) and after
treatment  (352.93 + 64.30 mg/dL) indicated that the

Table 2 Plasma levels of the fibrinogen baseline, follow-up,
and control group.

Patient  Fibrinogen (mg/dL)
Pre intervention  Post intervention = Healthy group

1 326.00 224.00 323.80
2 408.00 392.00 330.00
3 224.00 344.00 240.00
4 304.00 236.00 270.00
5 366.00 388.00 266.40
6 408.00 424.00 311.00
7 394.00 370.00 247.00
8 368.00 332.00 259.10
9 214.00 418.00 283.00
10 306.00 434.00 175.20
11 340.00 298.00 294.00
12 396.00 364.00 319.00
13 460.00 385.00 281.70
14 340.00 386.00 209.00
15 280.00 299.00 238.60

Table 3 Statistical analysis of the fibrinogen levels (mg/dL) in
the different examined groups.

Fibrinogen levels Mean + SD T-test P value
Before treatment 342.26 + 69.00 0.490 0.632
After treatment 352.93 + 64.30

Before treatment 342.26 + 69.00 4207 0.001"
Healthy 269.85 + 43.68

After treatment 352.93 + 64.30 3.749 0.002""
Healthy 269.85 + 43.68

** Highly significant (P < 0.01).

difference was non-significant, which was similar to the finding
of a previously reported study (Montebugnoli et al., 2005).
That study involved 18 patients with chronic periodontitis,
and the authors reported that the mean fibrinogen level did
not decrease after four months of non-surgical periodontal
therapy (Montebugnoli et al., 2005). This was again similar
to the finding of Ide et al. (2003), who studied the effect of peri-
odontal therapy on the inflammatory marker. They found a
non-significant decrease in the fibrinogen level as measured
after six weeks of periodontal therapy. This finding is also
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Fig. 3 The mean fibrinogen values in the healthy and periodon-
titis groups.

Table 4 Correlation between the fibrinogen levels and the
periodontal parameters.

Fibrinogen BI PI PD CAL
level

Before Pearson’s correlation  0.029 0.006 0.285 0.453
treatment sig. (two-tailed) 0.920 0.983 0.303 0.090
After Pearson’s correlation  0.163 0.259 0.285 0.324
treatment sig. (two-tailed) 0.563 0.352 0.302 0.239

consistent with the results of other reported studies (Ellis et al.,
2007; Mattila, 2002; Radafshar et al., 2010).

However, the fibrinogen levels after the periodontal therapy
in this study were found to be significantly decreased when
compared to the pre-treatment levels. Ritam et al. (2013) per-
formed a study on 40 healthy adult patients who had chronic
periodontitis, and they showed a decrease in the improvement
in the fibrinogen level after four months of periodontal treat-
ment, which was similar to the findings of a number of other
reports (Bresolin et al., 2014; Ertugrul et al., 2017; Itam
et al., 2013; Rai et al., 2008; Taylor et al., 2010; Vidal et al.,
2009). Ritam et al. (2013) commented that the periodontal
therapy could play a role in decreasing systemic inflammatory
markers, such as fibrinogen, and improving the patient’s sys-
temic health condition. Their conclusions differ from our find-
ings, which could be due to the short evaluation time after
treatment or the low sample size in the present study.

The statistical analysis conducted in the present study
revealed non-significant correlation between the fibrinogen
level and the assessed clinical periodontal parameters,
although this observation contrasts with the results obtained
by Chandy et al. (2017). Their results indicated a weak rela-
tionship between the fibrinogen level and the indices of
periodontitis.

5. Conclusion

This study showed that both the oral health condition and
periodontal therapy are essential to patients’ systemic health.
Further, both factors decrease the potential impact of oral

microorganisms, which can be a risk factor for the progression
of certain systemic disorders. With regard to fibrinogen, fur-
ther studies involving larger population samples are needed
to evaluate the efficacy of periodontal treatment in terms of
decreasing fibrinogen levels over an extended period.
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