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Abstract 
      Periodontal disease is one of the most common oral diseases in Indonesia. Periodontitis 
happen while there is inflammatory process in periodontal tissue which initiate by anaerobic 
bacteria and if the process keep on going, tooth-loss may occurs . However, the damage caused by 
periodontitis is likely believed due to the response from the host inflammatory mediators itself. This 
study aimed to examine the effect of omega – 3 fatty acids as HMT agents of non – surgical 
adjunctive therapy in the treatment of chronic periodontitis.  
      The search method for articles related to research questions was carried out using the 
keywords ((omega 3 fatty acids)) AND ((periodontal therapy) OR (nonsurgical periodontal therapy)) 
AND ((chronic periodontitis)). The digital databases used are: PubMed, Cochrane Library, Google 
Scholar, and Livivo. The assessment for Risk of Bias using Cochrane Risk of Bias Tool for RCT 
and the extraction using PRISMA guidelines.  
      A total of six articles finally matched the criteria to be assessted for ROB. Four articles had low 
risk of bias and two others had high risk of bias. Most of articles showed significant reduction 
according to clinical parameters such as PD, CAL and GI as well as any other additional 
parameters.  
      Omega-3 fatty acids as Host Modulation Therapy agents in additional Scaling Root Planning 
(SRP) therapy for chronic periodontitis have been shown to produce values for clinical parameters 
of periodontal disease such as Gingival Index (GI), Bleeding on Probing (BOP), Clinical Attachment 
Loss (CAL), and Probing Pocket Depth (PD) which is better than the treatment of chronic 
periodontitis with SRP alone.                           
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 Introduction 
 

Periodontal disease is one of the most 
common oral diseases in Indonesia, meanwhile, 
periodontitis is a common disease worldwide 
which characterized by connective tissue 
damage well as alveolar bone. 1,2 Periodontitis is 
an inflammatory condition in the supporting 
tissues of the teeth (periodontal) and if not 
treated, periodontitis will be progress to cause 
progressive bone destruction followed by tooth-
loss. 3 Periodontitis is initiated by anaerobic 
bacteria that causes a host response in the form 

of the release of pro-inflammatory mediators 
such as cytokines, growth factor (GF) and matrix 
metalloproteinase (MMP) enzymes. 

Scaling and Root Planing (SRP) is still 
considered to be the “gold standard” in non-
surgical treatment because SRP allows cleaning 
of deposits in the supragingival and subgingival 
areas. 4,5,6  However, apart from microbial factors, 
the main cause of alveolar bone destruction is 
how the host's inflammatory mediators respond 
to bacteria.7 Host Modulation Therapy (HMT) is a 
treatment concept with the main aim of reducing 
tissue damage and stabilizing the causative 
aspect of the destruction by modifying the host 
response, this aims to create a balance between 
pro-inflammatory mediators and anti-
inflammatory mediators.8 HMT is considered able 
to improve therapeutic outcomes, slow the 
progress of the disease and predicting the 
patient's response to the therapeutic 
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management.9 Several agents that are thought to 
be HMT agents are Non-Steroideal Anti 
Inflammatory Drugs (NSAID), Bisphosphonates, 
Chemically Modified Tetracycline (CMT), Sub-
Antimicrobial Dose Doxycycline (SDD), as well 
as the quite new research that is the use of 
Omega Fatty Acids-3.10,11 

The potential of omega-3 fatty acids 
including EPA and DHA as agents in the 
treatment of HMT needs to be studied further 
because they both show therapeutic, anti-
inflammatory and protective effects in several 
diseases, one of which is periodontitis.12 One of 
the benefits of consuming omega-3 fatty acids is 
a decrease in the production of inflammatory 
modulators such as PGE2 and cytokines, 
especially IL-1b, TNF-a and MMP-8.13,14 Bone 
resorption activity is also decrease, this is caused 
by inhibited differentiation, activation and function 
of osteoclasts as evidenced by reduced levels of 
RANKL which is also modulated by cytokines.14 

Omega-3 fatty acids can be easily found 
in several food sources such as fish, nuts, and 
some kinds of vegetables.15 However, to speed 
up distribution, omega-3 fatty acid supplements 
have been widely marketed as complementary to 
daily nutritional needs. The ease of obtaining 
these supplements, economical costs as well as 
easy consumption methods and minimal side 
effects are the basis that research on omega-3 
fatty acids as Host Modulation Therapy agents in 
non-surgical adjunctive treatment of periodontitis 
is worthy of further study. Thus, this study aims 
to determine the effect of omega-3 fatty acids as 
Host Modulation Therapy agents on non-surgical 
adjunctive therapy for chronic periodontitis 
through clinical parameters of periodontal 
disease. 
   

Materials and methods 
 
This article is a rapid review with an 

article extraction system following the Preferred 
Reporting Items for Systematic Review and 
Meta-analysis (PRISMA) guidelines (Figure 1). 
Research questions were determined according 
to the purpose of writing based on the PICO 
framework as follows: (1) Population: patients 
with chronic periodontitis; (2) Intervention: SRP 
treatment as the main therapy and administration 
of omega-3 fatty acids as HMT agents that act as 
additional therapy; (3) Comparison: chronic 
periodontitis patients with only SRP treatment as 

primary care; (4) Outcome: reviewed through 
clinical parameters of periodontal disease such 
as: Plaque Index (PI), Gingival Index (GI), 
Probing Pocket Depth (PD), Clinical Attachment 
Level (CAL) and Bleeding On Probing (BOP). 
The search method for articles related to 
research questions was carried out using the 
keywords ((omega 3 fatty acids)) AND 
((periodontal therapy) OR (nonsurgical 
periodontal therapy)) AND ((chronic 
periodontitis)). The digital databases used are: 
PubMed, Cochrane Library, Google Scholar, and 
Livivo. Additional article searches were also 
carried out by snowball and manual 
handsearching and would be used if they were 
relevant to the research topic. The inclusion 
criteria in this study were English-language 
articles published in the last 10 years (2011-
2021), full-text with a Randomized Control Trial 
(RCT) study design containing a population of 
patients with chronic periodontitis and relevant to 
the research objectives. Articles from the 
screening process using inclusion criteria were 
assessed for eligibility using the Cochrane Risk 
of Bias Tool for RCT study design, so that the 
level of article bias and the quality of the article 
could be assessed.  

The process of identifying articles using 
keywords and initial screening system, that are 
articles published in the last 10 years, resulted in 
a total of 82 articles from the entire database and 
4 articles from the Snowball searching process. 
The screening process was then carried out 
based on double article filtration and resulted 24 
excluded articles, leaving a total of 62 articles. 
The second screening process was carried out 
based on the title and reading of the abstract, 
then 45 articles were excluded, leaving 17 
articles. The remaining articles were then read in 
their entirety for the eligibility test, leaving 6 
articles eligible to be assessed for the level of 
Risk of Bias (ROB) and qualitative tests because 
it meets the inclusion criteria. Furthermore, these 
6 articles were assessed for eligibility using the 
Cochrane Risk of Bias Tool so that the quality of 
each article could be assessed and whether or 
not it was feasible to be assessed qualitatively. 

From 6 articles that matched the inclusion 
criteria, 4 articles identified as a low risk of bias 
articles and the other 2 as a high risk of bias 
articles. The domains of random sequence 
generation, selective reporting and other bias are 
assessed as 100% low risk of bias. The 
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allocation concealment and blinding of 
participants and personnel domain had a value of 
±71.4% because there were 2 articles that only 
provided one type of intervention capsule for the 
treatment group without providing a placebo for 
the control group and the type of research was 
single-masked articles. The blinding of outcome 
assessment and incomplete outcome data 
domain got a score of 87.5% because there is 1 
article that has a single-masked type of research 
design and it is not clearly stated whether there is 
data exclusion or not. The results of the risk 
assessment of bias obtained from the six articles 
were then calculated and a graph of the results of 
subjectivity risk was made using the RevMan 5.0 
application (Figure 2). 

 

 
Figure 1. Diagram of Preferred Reporting Items 
for Systematic Review and Meta-analysis. 

 
Figure 2. (a) Risk of Bias Summary, (b) Risk of 
Bias Graph. 

Results 
 

Table 1 shows the detailed data for each 
article that matched the inclusion criteria. The 
main parameters observed in each article were 
periodontal clinical parameters, such as; Plaque 
Index (PI), Gingival Index (GI), Bleeding on 
Probing (BOP), Clinical Attachment Level (CAL) 
and Probing Pocket Depth (PD). However, in 
addition to clinical parameters in several articles, 
there were several other parameters observed 
such as SOD (Superoxide Dismutase)16–18, IL-
1b19 and TNF-a16. The number of research 
subjects varies in each article with a range of 21 - 
90 subjects. The total subjects from all articles 
were 291 subjects who were divided into 
treatment and control groups in each article. Four 
articles showed significant changes in clinical 
parameters in the treatment group with omega-3 
fatty acids and SRP17,20,21. A total of one article 
each showed significant changes in the levels of 
TNF-a16, IL-1b19  and SOD17. The significance 
overview of each periodontal index of each article 
is summarized in Graph 1. 
 

 
Graph 1. Significance chart of omega - 3 fatty 
acids according to clinical index of periodontal 
disease of each articles. 
 
 Discussion 
 

Plaque Index (PI) 
Dental plaque is the result of the 

colonization and development of microorganisms 
on the tooth surface and soft tissues that can be 
found supragingival to subgingival.22  



 
Journal of International Dental and Medical Research ISSN 1309-100X              Omega - 3 Fatty Acid as Host Modulation Therapy 
http://www.jidmr.com                                                                                                                                            Agus Susanto and et al 

 

  Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1825 

Plaque index is used to estimate the 
amount of plaque covering the tooth surface area. 
Plaque reduction in each individual is much more 
effective when carried out through mechanical 
cleaning.23 This causes the consumption of 
omega-3 fatty acids to have less effect on the 
plaque index. The six articles used in this review 
reported a decrease in plaque index in the two 
groups but no significant difference between the 
two groups. 

Gingival Index (GI) and Bleeding on 
Probing (BOP) 

Measurement of gingival inflammation 
generally uses values from the Gingival Index 
(GI) and Bleeding on Probing (BOP). 24 The 
Gingival Index is a value that is considered to be 
a measure of the severity of an inflammatory 
state in the gingiva.4 BOP is one of the 
benchmarks for the GI value, the absence of 
bleeding in the gingiva is considered capable of 
reflecting a more stable condition of the 
periodontal tissue.25 GI values cannot 
quantitatively indicate pocket depth, degree of 
alveolar bone loss or other changes in soft tissue. 
The criteria are limited to qualitative changes of 
the gingival soft tissue.26 Five of the six articles 
used GI and four articles used BOP as one of the 
assessed periodontal indices. 

Four articles showed a significant 
decrease in GI20,21,27 and gingival bleeding19 in 
the treatment group compared to the control 
group. This decrease in GI value indicates a 
decrease in the progress of inflammation in the 
gingiva. Two articles16,19 showed a decrease in 
GI values in the treatment group and the control 
group but not significant. However, one article19 
showed a significant decrease in IL-1b values 
which also considered to be a diagnostic marker 
of inflammation to measure the anti-inflammatory 
effect of omega-3 fatty acids.  

Probing Pocket Depth (PD) 
The measurement of PD has limitations in 

its assessment which can be caused by several 
factors such as recession which can result in 
inaccurate results.28,29  Assessment of PD is 
considered to be less important than CAL 
because it is not directly related to the presence 
of bone loss. However, this PD value is still 
needed because it can help assess dental 
prognosis in the future. All six articles used PD 
as one of the measured periodontal indices. 
Three articles17,20,21 showed a significant change 
in PD values between the treatment and control 

groups, while the other three articles16,19,30 
showed a change in PD values in the treatment 
and control groups but the difference between 
the two was not significant. Scaling Root Planing 
(SRP) can reduce pocket depth because the 
removal of the contaminated cementum can 
accelerate tissue healing.31,32 Besides that, the 
addition of omega-3 fatty acids is considered 
able to reduce damaged tissue because of its 
ability to inhibit the production of arachidonic acid 
through the cyclooxygenase pathway and 
lipoxygenase, so that tissue healing ability 
increases.13,17,21 

Clinical Attachment Level  (CAL) 
Clinical Attachment Level (CAL) 

assessment using probe is still the gold standard 
for measuring the progress of periodontitis. CAL 
is able to reflect the degree of apical epithelial 
attachment as measured from the CEJ margin 
and is very important to assess the degree of the 
disease.33,34 All six articles included CAL as one 
of the measured periodontal indices. Three 
articles17,20,21 showed a significant decrease in 
CAL values between the treatment and control 
groups, while the other three articles16,19,30 
showed a significant decrease in CAL values in 
both groups but the difference between the two 
groups was not significant. 

The increase in CAL value could not be 
separated from the presence of anti-inflammatory 
properties of omega-3 fatty acids. The inhibition 
of metabolism of arachidonic acid (AA) through 
the cyclooxygenase and lipoxygenase pathways 
reduces the synthesis of pro-inflammatory AA 
and will elicit anti-inflammatory properties of the 
omega-3 fatty acid. Besides that, omega-3 fatty 
acids are also able to reduce alveolar bone 
resorption by decreasing osteoclastic activity. 
Omega-3 fatty acids produce resolvins and 
protectins that have anti-inflammatory effects and 
are able to regulate immunity so that they can 
inhibit the production of pro-inflammatory 
cytokines and thereby help accelerate tissue 
regeneration.20 

Other Parameters 
Besides the using of standard periodontal 

clinical parameters, three of the six articles16,19,27 
used other parameters that were measured to 
determine the effect of omega-3 fatty acids. 
Keskiner et al16 used SOD (superoxide 
dismustase) and TNF- α, Sundaram et al used 
IL- 1b and Elgendy et al used SOD as a 
biomarker to be measured. All of these 
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biomarkers showed significant changes between 
the treatment and control groups except for 
changes in SOD in the study by Keskiner et al. 
SOD is one type of antioxidant that is known to 
be able to slow down or prevent the oxidation of 
other molecules.27 Organisms generally use SOD 
as a protective agent against ROS (Reactive 
Oxygen Species), thus increasing SOD can help 
cells fight the harmful effects of ROS. ROS is one 
of the products of PMN production when the 
phagocytosis process occurs from the host 
response to an infection.27,35 Elgendy et al 
succeeded in proving a significant increase of  
SOD value in the treatment group compared to 
the control group. This increase may be due to 
reduced oxidative levels associated with 
periodontal inflammation. 

In the pathogenesis of periodontitis, after 
the accumulation of bacteria in the subgingival 
area, the permeability of the gingiva then 
increases and inflammation occurs. An increase 
in the permeability of the gingival capillaries 
causes neutrophil chemotaxis (PMN) to exit 
through the junctional epithelium into the gingival 
sulcus. At this stage, cytokines (IL-1, IL-6, TNF- 
α) are produced and dominate the inflammatory 
reaction in connective tissue. If these mediators 
cannot control the bacteria, it will manifest in the 
form of lesions. This triggers the activation of 
antibodies that can be protective and control 
infection, but also can be non-protective and end 
up damaging the connective tissue. 36 Therefore, 
IL-1b and TNF- α become one of the diagnostic 
markers of the inflammatory process on the 
periodontal tissue. Sundaram et al succeeded in 
proving a significant reduction in IL-1b levels in 
the treatment group compared to the control 
group. This is considered to be correlated with 
also a significant decrease in the bleeding index 
between the two groups. In addition to research, 
Elkhouli et al also succeeded in proving a 
decrease in IL-1b and IL-10 levels by giving 
omega-3 fatty acids and low-dose aspirin.37 
Keskiner et al also succeeded in proving a 
significant reduction in TNF- α levels between the 
treatment and control groups. 

As additional information, several other 
studies mention that with the addition of aspirin, 
EPA and DHA will carry out transcellular 
metabolism in human cells to produce anti-
inflammatory, pro-resolution and lipid mediators 
known as 18R-resolvins and 17R-docosatrienes. 
This is also proven through a study by El – 

Sharkawy et al13 who supplemented the 
consumption of omega-3 fatty acids with low 
dose aspirin (ASA) 80 mg then there was a 
significant decrease in all periodontal clinical 
parameters (GI, PI, BOP, PD and CAL) and 
levels of RANKL and MMP – 8 between the 
treatment and control groups. However, the 
addition of low-dose aspirin to increase the anti-
inflammatory activity of omega-3 fatty acids 
requires further research. 

The final results that vary in each article 
indicate several things must be considered to 
maximize the function of omega-3 fatty acids as 
the HMT agents, including: an adequate dosage, 
duration of consumption, and dietary intake. G. 
Deore et al proved that the use of a minimum 
dose of 300 mg omega-3 fatty acids for 3 months 
can show an anti-inflammatory effect by 
decreasing the clinical index of periodontal 
disease. In addition, diets containing omega-6 
fatty acids may decrease the anti-inflammatory 
effectiveness of omega-3 fatty acids because 
they compete through the same metabolic 
pathway. Among the six articles used, none of 
the articles provided education to patients to 
reduce consumption which could reduce the 
effectiveness of omega-3 fatty acids. These three 
factors should be reviewed to maximize the anti-
inflammatory properties of omega-3 fatty acid. 
 
 Conclusions 
 

Omega-3 fatty acids as Host Modulation 
Therapy agents in additional Scaling Root 
Planning (SRP) therapy for chronic periodontitis 
have been shown to produce values for clinical 
parameters of periodontal disease such as 
Gingival Index (GI), Bleeding on Probing (BOP), 
Clinical Attachment Loss (CAL), and Probing 
Pocket Depth (PD) which is better than the 
treatment of chronic periodontitis with SRP alone. 
However, This really depends on other factors 
such as the dosage, period  and the patient’s 
dietary consumption which can affect the anti-
inflammatory properties of omega-3 fatty acids as 
an adjunct therapy. 
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Table 1. Result of Data Extraction. 
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