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ABSTRACT

Introduction: Host Modulation Therapy is a treatment that promotes tissue repair by suppressing the host’s  
inflammatory response and increasing tissue repair. The purpose of this research is to provide a focused study  
of periodontal regeneration using Omega-3 as an HMT. Methods: The Pubmed and Cochrane databases  
were searched for randomized control clinical trials published within the last ten years using the following  
criteria: [(Periodontitis OR Periodontal Disease) AND (Omega-3) AND (Bleeding on Probing OR Pocket Depth)].  
The values of Bleeding on Probing and Pocket Depth are used to assess the outcome. Only five studies out  
of 34 were found to meet the criteria. In four of the five studies involved, the results showed a significant  
reduction in Bleeding on Probing and Pocket Depth. Conclusion: Omega-3 fatty acids have a positive effect  
on periodontal wound healing by reducing Bleeding on Probing and Pocket Depth.  
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INTRODUCTION

In today’s culture, periodontal disease is a common 
concern in the field of dentistry and oral health. 
The national prevalence of dental and oral health  
disorders was 57.4% in 2018, according to the 
Indonesian Nationwide Basic Health Research Agency 
(Riskesdas). According to a 2019 report by Gautam, 
periodontal disease is the world’s 11th most common 
ailment. Periodontal disease is caused by a bacterial 
infection of periodontal tissue. Periodontitis is the 
medical term for this type of condition (1,2).

Periodontitis is a public dental health concern  
that affects approximately 10-15% of the adult  
population, with 25% of them experiencing mild to  
severe symptoms, making it a chronic condition. 
The metabolism of a large amount of bacteria that 
has accumulated on the tooth surface and supporting  
tissue is thought to be the cause of periodontitis.  
In the early stages of periodontitis, the gingiva exhibits 
localized inflammation. When the gums swell and  
bleed, there is no loss of connection to the 

bone-supporting tissue. Inflammation activates  
inflammatory mediators, as well as cells that play a role 
in the inflammatory process. (1,3). 

The tissue regeneration process begins once the 
inflammatory process is complete. The regeneration 
process includes the creation of new cells and 
intercellular substances, as well as the differentiation  
of existing tissue components. The type of tissue 
produced by regeneration will be the same as the  
type of tissue produced by the injury. Periodontal  
tissue regeneration in the periodontal field is a  
condition in which epithelial damage to the gingiva 
regenerates into new epithelium, while connective 
tissue and the periodontal ligament regenerate into 
connective tissue, which is the precursor tissue for  
both. The creation of new connective tissue is indicated 
by an increase in the number of fibroblasts in the  
cell (4). 

Although the role of dental plaque in the development  
of periodontitis is widely acknowledged, the host 
immune system has recently been identified as one 
of the etiologies of the inflammatory process and its 
subsequent damage. As a result, host modification 
therapy in periodontal care has shifted to an  
anti-infective approach. In addition to bacteria,  
other studies suggest that uncontrolled excessive 
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production of pro-inflammatory cytokines is the  
main pathophysiology of tissue injury. The amount 
of bacteria present in clinical trials does not correlate  
with the degree of damage; however, it cannot 
be denied that the presence of bacteria is the first 
etiology of the periodontitis process, followed by its 
hypothesized variables that trigger the host immune 
response. Changes in the number of microorganisms,  
an insufficient host defense milieu, and oxidative 
stress can all contribute to inflammation. During the 
pathogenesis process, pro-inflammatory cytokine  
agents and reactive oxygen species (ROS) can do 
two things at the same time: they can block bacterial  
invasion from outside the tissue while also causing 
additional harm due to over-response of these  
molecules (5).

Excessive injury to normal tissue may result in a  
long-term inflammatory response with systemic 
consequences. Furthermore, if the inflammatory 
response persists, wound healing will be hampered, 
necessitating effective prophylaxis to avoid further 
injury. One type of preventive measure is to use Host 
Modulation Therapy (5–7).

HMT is a type of therapy that aids in the reduction  
of tissue damage while also stabilizing or 
regenerating tissue without interfering with normal  
or inflammatory defense processes. In cases of  
periodontitis, the goal of therapy is to inhibit the 
stimulation of the inflammatory process by using  
specific pro-resolution mediators such as Omega-3  
(5–7).

Omega-3 is an essential fatty acid found in fish 
oil. Omega-3 fatty acids such as eicosapentaenoic  
acid (EPA), docosahexaenoic acid (DHA),  
and arachidonic acid (AA) help to prevent pro-
inflammatory agents from becoming activated (6–8).

This literature aims to filters targeted study of  
regeneration periodontal that uses Omega-3 as a  
Host Modulaion Therapy.

MATERIALS AND METHODS

In this study, the PRISMA (Preferred Reporting  
Items for Systematic Reviews and Meta-Analysis) 
guidelines for systematic reviews were followed.  
With the provided search keyword, a total of 34  
papers were discovered in the database search, nine 
from PubMed and 25 from Cochrane. Following a  
review of the titles and abstracts, 26 papers were 
eliminated based on the following criteria: eight 
duplicates, four irrelevant articles, and 14 full-text  
articles that were not accessible. The analysis of the 
abstracts yielded eight potential articles. Among the 
possible articles, three did not meet the inclusion  

criteria. As a result, five studies are included in this 
systematic review (Fig. 1)

Fig. 1 : PRISMA flowchart.

Focused Question (PICO)
The PICO approach was used to find data articles,  
and the following criteria were used:

Problem  : Patient with periodontitis or periodontal 
disease 
Intervention : Omega-3
Comparison : Scalling Root Planning group with 
dietary Omega-3 intake and group of Scalling Root 
Planning with placebo
Outcomes    : Bleeding on Probing; Pocket Depth.

The main question of the study was whether using 
Omega-3 as a Host Modulation Therapy (HMT) has 
any effect on periodontal tissue regeneration when 
compared to a placebo group.

Search Strategy
All identified references were culled from two  
databases: PubMed (www.pubmed.gov) and the 
Cochrane Library (www.thecochranelibrary.com),  
and were screened to include only full-text  
randomized control trial and clinical trial human 
studies published in English between January 2011  
and April 2021. Some search terms are [(periodontitis  
OR periodontal disease) AND (Omega-3) AND  
(Bleeding on Probing OR Pocket Depth)]. The title, 
abstract, and full-text were examined to identify the 
relevant studies.

Criteria for Study Inclusion and Exclusion
This review focuses on articles containing  
randomized controlled trials (RCTs) that meet the 
following criteria: English-language articles, human 
clinical research, Omega-3 fatty acids in nonsurgical  
and surgical periodontal therapy, and periodontal 
diseases such as probing depth (PD) and Bleeding 
on Probing (BOP). Periodontitis or gingivitis studies, 
case reports, book articles, article reviews, duplicate 
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publications, and original articles with only abstracts 
and no full papers were all removed.

Risk of Bias
The risk of bias is determined by examining the  
validity, credibility, and quality of each study provided, 
which are rated as high, medium, or low (Cochrane 
Handbook for Systematic Review of Intervention).  
If all of the criteria for the studies are met, they are 
labeled as having a low risk of bias. The risk of bias  
is moderate when one of these criteria is missing;  
when two or more are missing, the risk of bias is high.

Data Extraction
The authors independently reviewed and chose the 
publications by screening the title and abstract for 
specific keywords. The full text of each publication 
relevant to the topic of this systematic review was 
retrieved and assessed using the inclusion criteria  
that were developed to produce the final list of  
articles. The reviewers independently extracted the  
year of publication, study design, sample size, 
intervention group and placebo, and early healing  
index values at baseline and three months after  
Omega-3 food intake.
 
RESULTS

Included Study 
Following a review of the literature, six studies 
that discussed Omega-3 as an adjunct therapy in  
periodontitis patients with Bleeding on Probing (BOP) 
and Pocket Depth (PD) were identified, as shown in 
Table I.

Comparison of the Result
Five trials were reviewed in this article, and the  
findings indicated that Omega-3 could significantly 
reduce periodontal disease in experimental groups 
when compared to placebo groups (Table. II)

DISCUSSION

Several studies on current principles in periodontitis 
pathophysiology and therapy have been conducted. 
According to Sulijaya et al., gingivitis is the first stage  
of periodontitis (5). Gingivitis is caused by the 
accumulation of supragingival plaque, which 
causes nonspecific inflammatory reactions in the 
tissues. The presence of an inflammatory process in 
gingival crevicular fluid has changed the subgingival  
environment, increasing the concentration of 
inflammatory mediators and tissue damage products. 
As a result of this scenario, more dangerous bacteria 
thrive in the subgingival biofilm. Gingivitis can  
develop only if the host’s inflammatory response, 
environmental conditions, and hereditary factors  
all work together. If the host immunological and 
inflammatory responses are not in good shape,  
as well as the presence of host genetic variables that 
aggravate the inflammatory process, gingivitis will 
progress to periodontitis (5).

Based on this approach, several studies on novel 
periodontitis treatment options have been conducted. 
The researchers discovered that by limiting the  
supply of microbial nutrients and modulating the  
host’s inflammatory response to gingivitis, the 
subgingival environment can be altered (especially 

Table I : Comparison of Study Design

List of Studies

Parameters of studies

Type of Study
Number of partici-

pants/age
Study period Dosage of Omega 3

Clinical Periodontal 
Parameter

BOP PD

Elkhouli AM (2011)13 RCT
40 Patients

/35-60 years

Baseline,

3 months, and 
6 months

1000 mg (300 mg 
DHA, 150 mg EPA) Yes Yes

Martinez GL et. al 
(2014)16 RCT

21 patiens

/38-59 years

Baseline, and

4 months

1000 mg (180 mg 
EPA, 120 mg DHA) Yes Yes

Girish D. Deore et. al 
(2014)17 RCT

30 patients

/30-60 years

Baseline,

6 weeks, and 
12 weeks

300 mg (120 mg 
DHA, 180 mg EPA) Yes Yes

J.P. Woelber et. al 
(2017)18 RCT

15 patients

/23-70 years

2 Weeks,

8 Weeks
1000 mg Yes Yes

Mirella Stando et. al 
(2020)10 RCT

40 patients

/22-70 years

Baseline and

3 months
300 mg Yes Yes

*BOP  : Bleeding on probing             PD : Pocket depth RCT : Root Canal Treatment  
  DHA  : Docosahexaenoic acid       EPA : Eicosapentaenoic acid
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acakaralotic pathogenic microbiota which can reduce 
bacterial collagen peptides, where the energy source 
comes from amino acids). As a result of managing  
the inflammatory response, the infection process  
can be suppressed, and an environment conducive 
to bacterial dysbiosis can be created, allowing  
commensal bacteria to thrive in the oral cavity’s 
periodontal environment (5).

This study looks at the effect of Omega-3 fatty acids 
as a dietary source that can be used as part of a  
Host Modulation Therapy (HMT) to aid periodontal  
tissue regeneration. A randomized clinical trial 
study was used to describe the use of Omega-3 as a  
therapeutic agent in the regeneration process in  
Table I. The five articles compare the effects of  
changes in BOP and PD values on the efficacy of 
Omega-3 fatty acids.

Table II summarizes the use of Omega-3 fatty acids in 
five different articles by examining their effectiveness 
on changes in BOP and PD values. When periodontal 
therapy with Omega-3 fatty acids was compared 
to placebo, two of the five studies included in the  
literature showed a significant increase in the 
computation of Bleeding on Probing and Pocket  
Depth values. The other two studies only found 
a reduction in Pocket Depth but no reduction in  
Bleeding on Probing, and one study found no  
difference in BOP or PD between the test and  
placebo groups.

Woelber et al and Stando et al discovered in their  
study that using Omega-3 can aid in the process of 
periodontal tissue regeneration, with a statistically 
significant decrease in BOP and PD values in 
the test group when compared to the placebo 
group. This is also consistent with the findings of  
Eleonora et al., who discovered that Omega-3 and  
Omega 6 had an anti-inflammatory effect on  
periodontal disease by directly inhibiting MMP  
activity. Marie-Odile Huson et al. discovered that 
Omega-3 fatty acids are effective against extracellular 
pathogens such as Streptococcus Pneumoniae, 
Pseudomonas Aeruginosa, Escherichia Coli, and 
Staphylococcus Aureus in reducing inflammation  
and lowering the incidence of pneumococcal  
infection in the elderly (7,9–11).

Omega-3 fatty acids can be used as part of a  
Host Modulation Therapy that aims to prevent 
future inflammatory processes and accelerate tissue 
regeneration (Fig. 2). Omega-3 contains a variety of 
fatty acids, including AA, EPA, and DHA. Although 
arachidonic acid is pro-inflammatory, EPA and  
DHA have anti-inflammatory and immunomodulatory 
properties that aid in inflammation reduction.  
The EPA and DHA content of enteral and parenteral  
products is affected by the amount of Omega-3  
fatty acids in various types of Omega-3 dietary intake. 
Inflammation and improper immunosuppression 
are caused by surgery, trauma, and infection, 
and can progress to sepsis and septic shock.  

Table II : Comparison of the result of studies

List of Studies
Period of 
Studies

Clinical Periodontal Parameter
Result

Bleeding on Probe Pocket Depth

Elkhouli AM (2011) 13

Baseline

3 Months

6 Months

1.61±0.48

0.59±0.22

0.48±0.24

5.6±0.8

3.7±0.8

3.4±0.6

Values were not determined in BOP and 
statistically significant reduction of PD in 
the test group

Martinez GL et. al (2014) 16
Baseline

4 Months

20.06(58.3)

5.5(23.0)

69.5(46.0)

92.0(35.0)

No change in BOP and PD compared test 
group and placebo group

Girish D. Deore et. al (2014) 

17

Baseline

6 Weeks

12 Weeks

2.52±0.38

1.65±0.28

1.41±0.30

4.26±1.10

2.61±0.53

2.15±0.53

Values were not determined in BOP and 
statistically significant reduction of PD in 
the test group

J.P. Woelber et. al (2017) 18
2 Weeks 53.57(18.65) 2.19(0.34) Statistically significant reduction of BOP 

and PD in the test group8 Weeks 24.17(11.57) 2.11(0.35)

Mirella Stando et. al (2020) 10
Baseline

3 Months

28±16

14±6

55±29

32±21

Statistically significant reduction of BOP 
and PD in the test group

*BOP : Bleeding on probing          PD  : Pocket depth
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Hyperinflammation is distinguished by the  
production of inflammatory cytokines such as  
eicosanoid from arachidonic acid and other  
inflammatory mediators, whereas immunosuppression 
is distinguished by decreased antigen release and 
lymphocyte response T-helper type 1 (12-15).

BOP and PD values when compared to trials using 
the highest dose of 3000 mg. The use of high doses 
of Omega-3 in Martinez et al study .’s with a dose 
of Omega-3 twice a day did not show a significant  
influence on changes in BOP and PD values. The  
amount of time spent using Omega-3, in addition 
to the dose, can have an effect on the therapy’s  
outcomes. Eating two servings of fatty marine fish  
per week is enough to meet the daily requirement of  
300 mg of EPA/DHA, according to nutritional health 
data. Higher levels can be gained by eating a balanced 
and rich fish diet, as well as eating Omega-3 fortified  
foods like yogurt, margarine, and eggs, as well as  
taking dietary supplements (10,16).

According to Chee et al., many recent studies 
have been conducted to learn more about various 
host modulating agents, such as selective COX-2  
inhibitors, bisphosphonates and statins, as well as 
tetracyclines and macrolide antibiotics, that can be  
used as single therapy or adjunct treatment for 
periodontitis. New therapeutics are also being  
developed for the RANKL-OPG system, pro-
inflammatory cytokines, and cell signaling pathways 
such as NF-B, Mitogen-Activated Protein Kinase 
(MAPK), and Tyrosine Kinase-signal Transducer and 
Transcription Activator (JAK-STAT). However, several  
of these medications have been shown to have side  
effects that significantly impair periodontal treatment 
healing function, such as immunosuppression, 
gastrointestinal bleeding difficulties, and kidney and 
liver abnormalities (18). 

CONCLUSION

According to the findings of the literature review,  
using Omega-3 as a Host Modulation Therapy 
(HMT) can significantly increase periodontal tissue  
regeneration while decreasing Bleeding on Probing 
and Pocket Depth. More research is needed into 
the relationship of Omega-3, particularly Omega-3  
derived directly from fish oil, as a natural food  
additive that can aid in the repair of inflammatory  
tissue, so that this food source can be used as 
an alternative treatment, specifically as a host  
modulation theraphy, based on the discussion and 
systematic results of this review.  
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