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ABSTRACT:

Background: Peri-implantitis is a kind of chronic progressive inflammation, which occurs in the soft and/or hard tissues
surrounding the functional osseointegrated implants. This study was conducted to evaluate the levels of CRP in patients with
active peri-implantitis. Material and methods: 40 patients were included in this study. These were divided into two groups.
Group 1 comprised of 20 patients with definitive evidence of peri-implantitis as diagnosed both clinically and radiographically.
Group 2 had 20 healthy patients with no evidence of peri-implantitis (control group). The GCF of all the patients was collected
and sent to laboratory for precise measurements of CRP levels and their comparison with the control groups. Based on the lab
reports all the data was assimilated on the excel sheets for further assessment. Results: The mean value of CRP in group with
peri-implantitis patients was 402.6 pg/ml. The mean value of CRP in control group was 190.4 pg/ml. Group 1 and group 2
showed standard deviation of 57.6 and 29.1 pg/ml respectively. It was observed that the CRP levels in patients with peri-
implantitis were significantly higher than the control group. This variation was statistically significant with a P-value of .01.
Conclusion: The levels of C reactive protein in the gingival crevicular fluid of patients with peri-implantitis were significantly
higher as compared to healthy patients.
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INTRODUCTION an indicator of normal biological, pathogenic processes,

As implants are becoming more common, associated
disease prevalence shows a positive correlation. Peri-
implant mucositis (PIM) is defined as an inflammatory
lesion of the soft tissues surrounding an endosseous
implant without loss of supporting bone or continuing
marginal bone loss . On the other hand, peri-implantitis
(P) is a pathological condition occurring in tissues
around dental implants, characterized by inflammation
in the peri-implant connective tissue and progressive
loss of supporting bone.*

Early diagnosis of PID and its rate of progression are a
great challenge. Assessment of biomarkers may aid in
early detection of Pl. Biomarkers may assist both in
staging and grading of periodontitis in the case
definition system of periodontitis.?’A biomarker is a
parameter that is objectively measured and evaluated as

or responses to a therapeutic intervention *

There are several kinds of biomarkers, which are
associated with peri-implantitis. C -reactive protein
(CRP) is an acute phase protein which reflects a
measure of the acute phase response. The term “acute
phase” refers to local and systemic events that
accompany inflammatory local response which includes
vasodilatation,  platelet  aggregation,  neutrophil
chemotaxis, and release of lysosomal enzymes. Serial
CRP measurement can be used as a diagnostic tool for
finding clinical infections, monitoring effects of
treatment, outcome, and early detection of relapse of the
disease, and hence can be a useful diagnostic aid in
determining disease progression.® This study was
conducted to evaluate the levels of CRP in patients with
active peri-implantitis.
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MATERIAL AND METHODS

The purpose of this study was to calculate any deviation
in the levels of CRP in the gingival crevicular fluid of
patients with peri-implantitis as compared to healthy
normal subjects. 40 patients were included in this study.
These were divided into two group of 20 each:

e Group 1 : 20 patients with definitive evidence
of peri-implantitis as diagnosed both clinically
and radiographically.

e Group 2 : 20 healthy patients with no evidence
of peri-implantitis(control group).

The demographic data of each patient was obtained. It
was ascertained that all the patients did not have any
other disease. The GCF of all the patients was collected
and sent to laboratory for precise measurements of CRP
levels and their comparison with the control groups.
Based on the lab reports all the data was assimilated on

Table 1: Details of demographic data

the excel sheets for further assessment. SPSS software
was used for statistical analysis. Chi square test and
student test were used to compare and analyse the
variables. P value of less than .05 was considered
significant.

RESULTS

40 patients were included in this study. These were
divided into two groups. Group 1 comprised of 20
patients with definitive evidence of peri-implantitis as
diagnosed hoth clinically and radiographically. Group 2
consisted 20 healthy patients with no evidence of peri-
implantitis (control group). Group 1 had 11 males and
9 females. Group two comprised of 8 males and 12
female patients. The mean age of patients in group 1
and group 2 was 40.2 years and 43.5 vyears
respectively.(table 1)

Demographic variables Group 1 Group 2

Mean age(years) 40.2 43.5

Gender : Males 11 8
Females 9 12

The mean value of CRP in group with peri-implantitis patients was 402.6 pg/ml. The mean value of CRP in control
group was 190.4 pg/ml. Group 1 and group 2 showed standard deviation of 57.6 and 29.1 pg/ml respectively.

Table 2: Comparative assessment of CRP levels

Demographic variables Group 1 Group 2
Mean(pg/ml) 402.6 190.4
Standard deviation 57.6 29.1
P- value 0.01 (significant)

It was observed that the CRP levels in patients with peri-implantitis were significantly higher than the control group.
This variation was statistically significant with a P-value of .01.

DISCUSSION

Peri-implantitis is a kind of chronic progressive
inflammation, which occurs in the soft and/or hard
tissues surrounding the functional osseointegrated
implants. Peri-implantitis might induce the loss of
alveolar bone and lead to the formation of peri-implant
pocket’. It has been shown that, compared with the
healthy implants, many strains of bacteria are
significantly  increased in the peri-implantitis
cases. Importantly, detection of marker packages, that
is, the combination of multiple indicators, is
characterized by high accuracy, which can be used as
effective detection and prediction tool for peri-
implantitis.®®

Detection of proteomics biomarkers could intuitively
and accurately determine the survival of oral microbes
and their responses to the environment changes,
including the osteocalcin, alkaline phosphatase, matrix
metalloproteinases (MMPs), and C-reactive protein
(CRP)*. This study was conducted to evaluate the levels
of CRP in patients with active peri-implantitis.

40 patients were included in this study. These were
divided into two group. Group 1 comprised of 20

patients with definitive evidence of peri-implantitis as
diagnosed both clinically and radiographically. Group 2
consisted 20 healthy patients with no evidence of peri-
implantitis (control group). Group 1 had 11 males and
9 females. Group two comprised of 8 males and 12
female patients. The mean age of patients in group land
group 2 was 40.2 vyears and 435 years
respectively.(table 1) . Xiaowei Gao et al investigated
and compared the biomarkers in the gingival crevicular
fluid between the Han and Uygur subjects with healthy
implants and peri-implantitis. Totally 80 subjects were
divided into the H-case (Han patients with peri-
implantitis), U-case (Uygur patients with peri-
implantitis), H-control (Han subjects with healthy
implants), and U-control (Uygur subjects with healthy
implants) groups. Cytokine levels in the gingival
crevicular fluid were detected, and the dominant
bacteria species were analyzed. The matrix
metalloproteinase (MMP)-13 level in the gingival
crevicular fluid in the U-control group was significantly
higher than the H-control group, whereas the C-reactive
protein level in the H-control group was significantly
higher than in the U-control group. No significant
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difference was observed in the dominant subgingival
bacteria species between the H- and U-control groups.
The levels of interleukin (IL)-1 and MMP-8 were
significantly higher in the H-case group than the U-case
group, whereas the IL-17A level in the U-case group
was significantly higher. The shared dominant
subgingival bacteria species of the case groups mainly
included Prevotella, clostridium, Porphyromonas,
treponema, Streptococcus, neisseria, and hemophilus.
Moreover, Acinetobacter, Micrococcus, and Moraxella
were found to be the specific dominant subgingival
bacteria species for the U-case group. In addition,
compared with the H-case group, the IL-1pB levels were
negatively correlated with Acinetobacter, Micrococcus,
and Moraxella in the U-case group. Han and Uygur
populations with healthy implants and peri-implantitis
have differentially expressed cytokines in the gingival
crevicular fluid. Moreover, dominant subgingival
bacteria species differ between the Han and Uygur
populations with peri-implantitis.®

In the present study, the mean value of CRP in group
with peri-implantitis patients was 402.6 pg/ml. The
mean value of CRP in control group was 190.4 pg/ml.
Group 1 and group 2 showed standard deviation of 57.6
and 29.1 pg/ml respectively. Emma Megson et al
studied periodontitis associated with elevated C-
reactive protein (CRP) in both serum and gingival
crevicular fluid (GCF). Gingivae and GCF were
collected from non-periodontitis and periodontitis sites.
Presence of CRP in gingivae was assessed by
immunohistochemistry. CRP in GCF was measured
using ELISA. Gene expression for CRP in gingivae was
determined using real-time polymerase chain reaction.
They concluded that CRP in the GCF appears to be of
systemic origin, and therefore may be indicative of
systemic inflammation from either a periodontal
infection or inflammatory disease elsewhere. The
correlation between levels of CRP in GCF and serum
requires validation in future studies.*

In this study it was observed that the CRP levels in
patients with peri-implantitis were significantly higher
than the control group.This variation was statistically
significant with a P-value of .01. Sidhant Sudan et al
assessed the level of C reactive proteins in patients with
peri-implantitis. A total of 10 patients with clinical and
radiographic evidence of peri-implantitis and 10 healthy
controls were enrolled in their study. All the samples
were sent to laboratory where auto-analyser was used
for evaluation of serum C reactive proteins levels. Mean
C reactive proteins levels among the patients of the
peri-implantitis group and the control group were found
to be 397.4 pg/mL and 188.9 pg/mL respectively. While
comparing statistically, it was observed that mean C
reactive proteins levels of the patients of the peri-
implantitis group was found to be higher in comparison
to the patients of the control group.**

CONCLUSION
Based on the results of the above study the author
concluded that the levels of C reactive protein in the

gingival crevicular fluid of patients with peri-implantitis
were significantly higher as compared to healthy
patients. Further research on the current subject is
recommended.

REFERENCES

1. Alassy H, Parachuru P, Wolff L. Peri-Implantitis
Diagnosis and Prognosis Using Biomarkers in Peri-
Implant Crevicular Fluid: A Narrative Review.
Diagnostics (Basel). 2019;9(4):214. Published 2019 Dec
7. doi:10.3390/diagnostics9040214

2. Tonetti M.S., Greenwell H., Kornman K.S. Staging and
grading of periodontitis: Framework and proposal of a
new classification and case definition. J. Periodontol.
2018;89(Suppl. 1):S159-S172. doi: 10.1002/JPER.18-
0006.

3. Strimbu K., Tavel J.A. What are biomarkers? Curr. Opin.
Hiv Aids. 2010;5:463-466. doi:
10.1097/COH.0b013e32833ed177

4. Yuan Y, Zhao R. A preliminary study on the genetic
distance between seventeen ethnic groups in China. J
Genet Genom 1983;10:398—405.

5. Ramamoorthy RD, Nallasamy V, Reddy R, Esther N,
Maruthappan Y. A review of C-reactive protein: A
diagnostic indicator in periodontal medicine. J Pharm
Bioallied Sci. 2012;4(Suppl 2):S422-S426.
d0i:10.4103/0975-7406.100318

6. Gabay C, Kusher I. Acute — Phase Proteins and Other
Systemic Responses to Inflammation. N Engl J Med
1999;340:448-54.

7. Mir-Mari J, Mir-Orfila P, Figueiredo R, et al. Prevalence
of peri-implant diseases. A cross-sectional study based on
a private practice environment. J Clin Periodontol
2012;39:490-4.

8. Gao X, Zhou J, Sun Y, Wang L, Zhou Y. Differential
expressions of biomarkers in gingival crevicular fluid of
Han and Uygur populations with peri-implantitis.
Medicine (Baltimore). 2018;97(16):e0471.
doi:10.1097/MD.0000000000010471

9. Persson GR, Renvert S. Cluster of bacteria associated with
peri-implantitis.  Clin  Implant Dent Relat Res
2014;16:783-93

10. Megson E, Fitzsimmons T, Dharmapatni K, Bartold PM.
C-reactive protein in gingival crevicular fluid may be
indicative of systemic inflammation. J Clin Periodontol.
2010;37(9):797-804. doi:10.1111/j.1600-
051X.2010.01603.x

118

Journal of Advanced Medical and Dental Sciences Research |Vol. 8|Issue 5] May 2020


https://pubmed.ncbi.nlm.nih.gov/?term=Megson+E&cauthor_id=20618548

