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INTRODUCTION
Periodontitis is a biolm induced chronic inammatory and an 
infectious disease affecting the supporting structures around the teeth 

1,2resulting in the progressive attachment loss and bone loss.  Various 
studies have demonstrated the close association between the initiation 
of periodontitis and some bacterial species such as Porphyromonas 
gingivalis, Aggregatibacter actinomycetemcomitans, and Fuso 

3,4 bacterium nucleatum.

In all elds of medicine, post-surgical infection is a serious 
complication as it hampers the wound healing as well as tissue 

5regeneration.  The main therapeutic goal of the periodontal therapy is 
to eliminate the dental biolm and includes approaches such as 
mechanical debridement by scaling and root planing, periodontal 
surgery and local and systemic antimicrobials. Even with stringent 
disinfection protocols for controlling the infection there are chances of 
bacterial contamination with surgical therapy as the bacteria can 
inltrate and survive into the deeper tissues resulting in failure of the 

 6surgery.

In the past two decades, the use of autologous platelet concentrates 
(PC) has gained great popularity in multidisciplinary eld of 

7regenerative medicine.  PC refers to a group of biomaterials derived 
from processing of the whole blood by various laboratory or chairside 
protocols involving centrifugation of blood with or without the use of 

8biochemical additives.  The rationale for its use is that the platelets 
when activated release growth factors (GFs) and other molecules that 
promote tissue repair, angiogenesis, inammation, and immune 

9response.

Platelet rich brin (PRF), is a second generation of PC obtained by 
removing the biochemical additives and modifying the centrifugation 
protocols. PRF is a complex network of micro brins with entrapped 
platelets and leucocytes. PRF has a dense brin network with 

9leukocytes, cytokines, structural glycoproteins, and growth factors.  
Leukocytes that are concentrated in PRF scaffold play an important 
role in growth factor release, immune regulation, anti-infectious 
activities, and matrix remodeling during wound healing. The slow 
polymerization mode of PRF and cicatricial capacity create a 

10,11,12,13physiologic architecture favorable for wound healing.

The regenerative potential of platelet concentrates has been 
14extensively studied since their introduction during the late 1990s.  In 

spite of the increase in the number of publications in eld of 
regenerative medicine occurred in recent years, only a few studies 
have investigated the antimicrobial effect of Platelet rich brin (PRF).

The objective of this systematic review was to evaluate the available 
evidence regarding the antimicrobial efcacy of Platelet rich brin 
procured from autologous blood samples of systemically healthy 
individuals through in-vitro studies.

METHODS
Protocol and registration:
This systematic review was registered under the number CRD 
42020202167 in the PROSPERO database and carried out according 
to the PRISMA guidelines.

ELIGIBILITY CRITERIA:
INCLUSION CRITERIA- 
In vitro studies assessing the antimicrobial activity of platelet rich 
brin, full text articles published in English till December 2019

EXCLUSION CRITERIA - 
Case reports, Unpublished research, Animal model studies, Clinical 
studies

Information Sources and Search
A systematic search was performed using the following search terms, 
alone and in combination, by means of Boolean operators: “platelet 
r ich brin”,  “PRF”, “microorganisms,” “antibacterial ,” 
“antimicrobial” and “infection”. The electronic search was carried out 
by two independent reviewers through two electronic databases, 
PubMed/MEDLINE and EBSCO till December 2019 for in-vitro 
studies in English language. 

Study selection 
The articles were retrieved based on titles and abstracts meeting the 
inclusion criteria. The obtained titles were checked for duplicates and 
independently screened by 2 reviewers. Wherever insufcient 
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ABSTRACT
Background: Platelet rich brin (PRF) has gained great popularity in the eld of regenerative medicine as it is capable of releasing growth factors, 
promoting tissue repair, angiogenesis, inammation and immunomodulatory agents with antimicrobial activity. The aim of this systematic review 
was to evaluate the antimicrobial efcacy of PRF through in-vitro studies. 
Methods: An electronic search was carried out on PubMed/MEDLINE and EBSCO till December 2019 in English language of in-vitro studies 
assessing the antimicrobial potential of the PRF. The review was registered in PROSPERO (CRD42020202167) 
Results: Five in-vitro studies were included, which investigated the effects of PRF on various periodontal microorganisms. In all the included 
studies, it was found that PRF led to a decrease in the growth and not complete breakdown of the microorganisms.
Conclusion: Although the exact mechanism of interaction of PRF with oral microorganisms is unclear and needs further investigation, PRF has 
proved to have antimicrobial properties. Thus, PRF could represent a useful natural substance for combating postoperative infections with an 
additive effect of regeneration.
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information was provided, full-text article was obtained. Additional 
studies were retrieved through searching the references from relevant 
articles. Disagreements if present, were resolved by discussion. Meta-
analysis was not conducted because of the heterogeneity of the 
included studies.

Data collection and data items
The extracted data was recorded in a pre-designed data extraction table 
by two reviewers. The recorded variables were citation, year of 
publication, type of PRF, microorganisms tested and their source, 
study results and the authors conclusion.

ASSESSMENT OF THE RISK OF BIAS
The risk of bias of the included articles was evaluated through the 
CRIS Guidelines, developed specially for improving the quality of 

15reporting of in vitro studies during experimental dental research.  The 
following criteria were considered: sample size calculation; 
meaningful difference between groups; sample preparation and 
handling; allocation sequence, randomization and blinding; conict of 
interest statement; statistical analysis. All these criteria were judged as 
adequate (yes), unclear or non-adequate (no). To summarize the 
validity of studies, they were grouped into the following categories: A) 
Low risk of bias if none of the quality criteria was judged as inadequate 
and no more than two of them were judged as unclear; B) Moderate risk 
of bias if one to three criteria were judged as inadequate; C) High risk 
of bias if four or more criteria were judged as inadequate. In case of 
discrepancy between the two reviewers, an agreement was obtained by 
discussion. 

Table 1: Risk of bias in individual studies

RESULTS

Figure 1: Prisma flow diagram   

The initial electronic search provided 396 articles. Figure 1 is a 
owchart summarizing the article selection process. After screening 
the titles and abstracts, 12 studies evaluating the antimicrobial effect of 
PC were identied. After review of the full text, 7 publications were 
excluded for the following reasons. In one study, Leukocyte-Platelet 
Rich Fibrin was modied using silver nanoparticles instead of using 

21 22,23pure PRF ; two articles were systematic reviews.  One publication 
24 25was a letter to the editor , one was a scientic report  and the other two 

26,27were reviews.  Five articles fullled the inclusion criteria and were 
included in the present analysis. The included articles were published 
in a period ranging from 2016 to 2019. The articles adopted a broad 
range of variable outcomes and evaluated several microorganisms for 
assessing the antimicrobial potential of PRF.

Invitro studies  
In vitro studies evaluating the antimicrobial activity of PRF are listed 
in Table 1. There was a considerable difference in experimental design 
among the included studies. Several bacterial types such as P. 
gingivalis, A. actinomycetemcomitans, Staph. aureus, Staph. 
epidermis, P. intermedia and F. nucleatum were tested. In two studies, 
microorganisms present in the supragingival plaque samples were 
evaluated. In all the studies blood samples were obtained from adult 
patients. PRF was procured using centrifugation following the 
protocol of  Choukroun et al. and its antimicrobial activity was 
evaluated by microbial culturing. According to the classication 
proposed by Joseph Choukroun et al., three studies compared PRF 
with other platelet concentrates and whole blood, one study compared 
amongst the different centrifugation protocols of PRF and one used 

 28only injectable PRF.  Regarding quality assessment, all in vitro 
studies were classied at high risk of bias as they had more than four 
criteria being judged as inadequate. In general, the sample preparation 
and handling were always well described, the statistical analysis was 
mostly appropriate, but no details were provided regarding the sample 
size calculation, randomization procedures, allocation concealment 
and blinding, which might lead to some concern on the validity of the 
results.
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Criteria Badade et 
16al. 2016

Karde 
et al., 

172017                                                                                               

Kour P et 
18al, 2019

Jasmine  
et 

19al,2019 

Mamajiwa
la et al, 

202019

Sample size 
calculation

No No No No Yes 

Meaningful 
difference 
between groups

Yes Yes Yes Yes Yes

Sample 
preparation and 
handling

No No No No No

Randomization No No No No No
Concealment of 
sequence 
allocation

No No No No No

Blinding   No No No No No

Conict of 
interest 
statement 

Yes Yes Yes No Yes 

Statistical 
analysis

Yes Yes Yes Yes Yes

RISK OF 
BIAS

HIGH HIGH HIGH HIGH HIGH

Table 2: Table of in vitro characteristics

Author, year Platelet concentrate Micro-organisms tested Results Conclusion
Badade et al. 

162016
PRF/PRP P. g, A.a P.g and A.a were inhibited by 

PRP but not by PRF.
PRP had greater inhibitory effect against 
periodontal pathogens compared to PRF

Karde et al.,
172017

iPRF/ PRF/ PRP/ 
WHOLE BLOOD

Supragingival plaque 
microorganism 
incubated aerobically 
on agar plates for 48h.

Mean zone of inhibition was 
highest in around i-PRF followed 
by PRF, and PRP.

i-PRF showed signicant inhibitory 
effect on growth of oral bacteria in 

comparison to other PC

Kour  et al, 
182019

PRP, PRF, and i-PRF P. g, A. a
 

P. g: I-PRF had the widest zone 
of inhibition compared to PRF. 
Also PRP had signicantly wider 
zone of inhibition against PRF.
A. a : PRP had wider zone of 
inhibition which was 
signicantly wider as compared 
to that of PRF and i-PRF

PRP and I-PRF have greater 
antimicrobial activity as compared to 
PRF

Jasmine  et al, 
192019

i-PRF Staph. aureus, Staph. 
epidermis

 i-PRF exhibited bactericidal 
activity against both non biolm 
and biolm producing bacteria. 

i-PRF could be used as an antimicrobial 
peptide to combat postoperative 
infections caused by staphylococcus.



DISCUSSION
Autologous Platelet Concentrates (APC) have been investigated 
widely over their regenerative potential but only few studies have 
investigated their antimicrobial potential. Furthermore, the available 
literature has considered the antimicrobial effects of APC's as whole 
and not PRF alone. 

PRF contains an increased concentration of platelets that serve as a 
vehicle for delivery of growth factors to the surgical site such as 
platelet-derived growth factor, transforming growth factor, platelet 
factor 4, platelet-derived angiogenesis factor, vascular endothelial 
growth factor, epidermal growth factor, platelet-derived endothelial 
growth factor, epithelial cell growth factor, and insulin-like growth 
factor. Platelets have been demonstrated to have the ability to 
recognize, sequester and neutralize the invading pathogens, and 
indirectly contribute to recruite leukocytes to site of infection and 
inammation thus enhancing their ability to phagocytose and kill 

29microorganisms by triggering different types of signaling pathways.  

Platelets are also involved in generating reactive oxygen species 
including superoxide, hydrogen peroxide, and hydroxyl-free radicals; 
and release of an array of antimicrobial peptides such platelet factor 4, 
regulated upon activation of normal T-cell expressed and secreted 
protein, connective tissue-activating peptide 3, platelet basic protein, 
thymosin beta-4, brinopeptide A, and brinopeptide contributing to 

 30,31the antimicrobial effect.  There is presence of receptors on the 
platelets that are known to interact with bacteria thus participating in 
the antibody-dependent cell cytotoxicity and engulfment by entrapped 
white blood cells within PRF which could have a lethal action on 

32bacteria.  The various possible antimicrobial mechanisms of PRF are 
mentioned above.

The reason for only considering PRF was to eliminate the effects of the 
biochemical additives which could inuence its antimicrobial 
potential.  The aim of this systematic review was to gather the 
available preclinical evidence, through in vitro studies evaluating the 
antibacterial efficacy of PRF. The results of the invitro studies 

suggested that platelet concentrates may be effective in inhibiting the 

growth of a wide variety of oral microora. However, when specic 
bacterial species were considered, the results were contradictory. 

16Badade et al.  reported inhibition of P. gingivalis and A. 
18actinomycetemcomitans by PRP but not PRF. Kour P et al,  found 

maximum inhibitory effect against P. gingivalis by i-PRF followed by 
PRP and PRF and for A. actinomycetemcomitans PRP followed by 
PRF and i-PRF. Lower centrifugation speeds have shown to increase 

20the platelet concentration and antimicrobial activity of PRF.  The 
discrepancies in the results may be due to types of platelet concentrates 
used, their form in which they have been used (liquid/gel), 
concentration of platelets, leukocytes; density of brin meshwork or 
due to intrinsic nature of the bacterial strains used that may exhibit a 
different susceptibility to different platelet concentrates. In studies 
comparing PRP and PRF, the discrepancies may be due to the usage of 
thrombin or calcium chloride in PRP.

Similar systematic reviews of in-vitro and animal studies have been 
conducted to investigate the antimicrobial properties of platelet 
concentrates. This study includes only PRF and its modications 
amongst all the PC to exclude the effects of the biochemical processing 
which could alter their antimicrobial effect. 

The results of this systematic review suggest that PRF has signicant 
antimicrobial effects against oral pathogens. The CRIS guidelines, 
developed specially for experimental lab research were used for 
qualitative assessment of the studies. The results indicated that the 
studies were not conducted in conformity with the CRIS guidelines 
and hence the overall quality was considered poor with high risk of 
bias. Thus, the results of this study should be interpreted with caution 
and conrmed by further studies.

The limitations of this review are the high risk of bias present in all the 
included studies and the heterogeneity among the data with respect to 
the study aims, methodology, protocols and microbial species selected 
affecting the antimicrobial action of the PRF. Although the considered 
studies in the present review showed that PRF has considerable 

antimicrobial properties, the diversities among the various study 
design and lack of standardization makes it difcult to draw denitive 
conclusions. 

CONCLUSION
Thus, it can be established that PRF has antimicrobial properties and 
hence can be used to combat periodontal infections. Antibiotics in the 
form of systemic or local delivery systems have been used to treat 
periodontal infections but have a disadvantage of developing 
resistance. Thus, PRF can overcome this disadvantage if used as an 
adjunct by the virtue of its antimicrobial effect and with an additive 
benet of regeneration.

Future research should be focused on determining the extents of its 
antimicrobial spectrum, role of other components of the PRF on its 
antimicrobial effects. Various other treatment modalities such as 
antibiotics in combination with PRF should be investigated to assess if 
there are any synergistic effects on its antimicrobial properties.
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