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Introduction: Recurrent aphthous stomatitis is one of the most common chronic inflammatory 
diseases of the oral cavity affecting approximately 5 to 25% of the general population. Recently, 
studies on the beneficial effects of omega-3 have arisen, as they have anti-inflammatory and im-
munomodulatory characteristics.  This review´s aim was to answer the clinical question, "Do 
omega-3 fatty acids improve the signs and symptoms of recurrent aphthous stomatitis?". 
Methodology: The review was registered in PROSPERO and was conducted according to the 
PRISMA guidelines. The literature research was performed in PubMed, Cochrane Library, Livivo, 
Lilacs, and Google Scholar in March 2022 and the articles considered were published between 
2012 and 2022. The risk of bias of the included studies was performed using the Cochrane risk of 
bias tool 2. 
Results: Omega-3 supplementation decreased the average monthly number of ulcers at 6 months 
of supplementation and from 3 months onwards the ulcers persisted for less time. There was a 
reduction in ulcer size and ulcer recurrence at 6 months in two of the studies. With regard to pain, 
it has improved after 6 months of supplementation. 
Conclusion: Supplementation with omega-3 appears to have therapeutic potential in the control 
of recurrent aphthous stomatitis. 
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INFORMAÇÃO DO ARTIGO  RESUMO 

Recebido 7 abril 2025 
Aceite 26 junho 2025 

Introdução: A estomatite aftosa recorrente é uma das doenças inflamatórias crónicas mais comuns 
da cavidade oral, afetando aproximadamente 5 a 25% da população geral. Recentemente, têm sur-
gido estudos sobre os efeitos benéficos dos ácidos gordos ômega-3, dado que apresentam caracterís-
ticas anti-inflamatórias e imunomoduladoras. O objetivo desta revisão foi responder à seguinte 
questão clínica: “Os ácidos gordos ômega-3 melhoram os sinais e sintomas da estomatite aftosa re-
corrente?” 
Metodologia: A revisão foi registada na base de dados PROSPERO e foi conduzida de acordo com 
as diretrizes PRISMA. A pesquisa bibliográfica foi realizada nas bases PubMed, Cochrane Library, 
Livivo, Lilacs e Google Scholar em março de 2022, e os artigos considerados foram publicados entre 
2012 e 2022. A avaliação do risco de viés dos estudos incluídos foi realizada utilizando a ferramenta 
Cochrane Risk of Bias Tool 2. 
Resultados: A suplementação com ômega-3 demonstrou diminuir o número médio mensal de úl-
ceras aos 6 meses de suplementação, e a partir dos 3 meses as úlceras passaram a persistir por menos 
tempo. Verificou-se também uma redução do tamanho das úlceras e da sua recorrência aos 6 meses 
em dois dos estudos incluídos. Relativamente à dor, observou-se uma melhoria após 6 meses de su-
plementação com ômega-3. 
Conclusão: A suplementação com ômega-3 parece ter potencial terapêutico no controlo da esto-
matite aftosa recorrente. 
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Introduction 

Recurrent aphthous stomatitis (RAS) is one of the most com-
mon chronic inflammatory diseases of the oral cavity affect-
ing approximately 5 to 25% of the general population, 
characterized by recurrent episodes of painful, single or mul-
tiple, rounded or ovoid ulcers well-defined with erythema-
tous borders and a greyish-yellow halo without association 
with other systemic diseases, which resolve spontaneously 
and have a typical onset in childhood or adolescence.1-6 

The exact etiology and pathogenesis of RAS remain un-
known, but it is believed that there are several factors involved 
in its onset. Among the triggers is genetic predisposition, im-
munological factors, stress and anxiety, local trauma, hemato-
logical deficiencies, hormonal changes, nutritional deficits, 
food hypersensitivity/allergy and oral flora changes.3,5,7-9  

Given the diversity of precipitating factors of RAS, various 
therapeutic methods have been discussed, however, to date, 
there is no established curative treatment.  The aim of ther-
apeutic approaches is to control pain, improve functional 
limitations and reduce the duration and frequency of ulcer 
recurrence. Topical and/or systemic drugs such as cortico-
steroids, topical anesthetics, anti-inflammatory drugs, im-
munomodulatory agents, antiseptic agents, and LASER 
therapy have been used to achieve these goals.3-6,10,11  

In recent decades there have been several epidemiological 
studies on the beneficial effects of omega-3 polyunsaturated 

fatty acids (ω-3 PUFAs).12 The main ω-3 PUFAs are eicosatet-
raenoic acid (EPA (20:5w3)) and docosahexaenoic acid (DHA 
(22:6w3)) and these possess anti-inflammatory and immuno-
modulatory characteristics.6,11,13-16 Both are able to competi-
tively inhibit the production of arachidonic acid (AA) 
metabolites by the cyclooxygenases and lipoxygenase path-
ways, thereby decreasing pro-inflammatory AA media-
tors.11,13,14,16,17 Additionally, mediators with anti-inflammatory 
and immunoregulatory action result from the metabolism of 
ω-3 PUFAs that may enhance the resolution of inflammation 
and aid wound healing.15,17,18  

A number of clinical trials have also been conducted in 
recent years to evaluate the effect of ω-3 PUFAs in the con-
trol of RAS, thus the aim of this review was to summarize 
the available evidence regarding the effect of oral omega-3 
fatty acid supplementation on RAS. To fulfil this aim the 
following clinical question was formulated: "Do omega-3 
fatty acids improve the signs and symptoms of RAS?". 

Methodology 

The study used a quantitative, descriptive-exploratory ap-
proach with a cross-sectional design. The sample included 
35 adult citizens (ages 18-65), using a convenience sample, 
residing in the municipality of Lamego, who were present 
at preselected institutions, with the conditions demanded 
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for the study and accepted to participate. Participants were 
informed of the study’s aims and voluntarily completed the 
questionnaire. Data were collected using a structured, self-
administered questionnaire consisting of 20 questions di-
vided into three sections: 1) sociodemographic information 
(gender, age, marital status, educational level, number of 
children, and professional status); 2) knowledge regarding 
risk behaviours incorporating questions on health recom-
mendations (e.g. ideal sleep duration, effects of physical in-
activity, healthy eating, and risks associated with tobacco 
and alcohol); and 3) actual behaviours (e.g. food consump-
tion, alcohol, tobacco), evaluated using a Likert scale, com-
prised of five levels (very poor to excellent). 

Results 

Search strategy 
 
The PRISMA flow diagram for selecting articles to include 
in the systematic review is shown in figure 1.19  

From the databases, 213 potentially eligible articles were 
found, of which 24 were duplicates, and 7 were not English 
or Portuguese language and were therefore excluded. After 
applying the defined inclusion and exclusion criteria to the 
remaining 182 articles, 4 articles were included in this sys-
tematic review. Of these, 3 were placebo-controlled, rando-
mized, double-blind clinical trials,4,6,10 and 1 was a 
randomized, unblinded clinical trial.11 Regarding compari-
son groups, 3 studies4,6,10 compared systemic ω-3 PUFAs 
supplementation with placebo, and the 2018 study by 

Moawad and colleagues11 compared systemic ω-3 PUFAs 
supplementation with low-intensity laser therapy and ω-3 
PUFAs supplementation simultaneously. 
 

 
Figure 1. PRISMA flow chart (Research Strategy and Selection 
of Articles). 

 
Assessment of the risk of bias 
 
The clinical trials included in this systematic review gener-
ally present high methodological quality, i.e., low risk of bias. 
A detailed assessment of the methodological quality of clini-
cal trials is shown in figure 2. 

 

 
Figure 2. Cochrane risk of bias tool 2. 

 

 

Polinsaturated omega-3 fatty acids 
(PUFAs w3) and ear 
 
In El Khouli and El-Gendy's 2014 study,10 results showed 
that the group receiving omega-3 supplementation showed 
improvements in the average number of ulcers per month, 

a decrease in pain, and a reduction in ulcer healing time at 
3, 4, 5, and 6 months when compared to baseline and the 
group receiving placebo.  

In 2016, in Nosratzehi and Akar's clinical trial,4 the group 
receiving ω-3 PUFAs at six months showed significantly 
smaller ulcer size than at the start of treatment and, when 
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compared to the group receiving a placebo. The two groups 
showed no difference in ulcer size at the start of treatment. 
The omega-3 group also showed a significant reduction in 
the number of ulcers at the 4th, fifth, and sixth months of 
follow-up and a significant decrease in ulcer recurrence, 
but only at the fifth and sixth months of supplementation 
compared to the placebo group. The intensity/sensation of 
pain in the group with omega-3 supplementation at six 
months was significantly lower than in the group receiving 
placebo, with no differences between the two groups at the 
initial assessment. 

In the 2021 clinical trial in Iran by Hadian and col-
leagues,6 at the first assessment at three months, the group 
receiving omega-3 showed a decrease in the mean number 
of ulcers, a decrease in the duration of ulcers, and a reduc-
tion in ulcer severity relative to the group receiving the pla-
cebo. However, there were no differences between the 
groups in pain intensity, ulcer size, and ulcer-free time. In 
the evaluation at six months, there were statistically signif-
icant differences between the two groups in all characteris-
tics: decrease in mean number of ulcers, decrease in ulcer 
duration time, decrease in ulcer severity, decrease in pain 
intensity, decrease in ulcer size and longer ulcer-free time 
in the group receiving omega-3.6 

In the 2018 study by Moawad and colleagues, the group 
that received LASER therapy alone showed statistically sig-
nificant differences in reduced ulcer size and decreased 
pain sensation when compared to the group that received 
omega-3 alone but did not show statistically significant dif-
ferences relative to the group that received LASER therapy 
and omega-3 supplementation. In turn, the group that re-
ceived LASER therapy and omega-3 supplementation 
showed statistically significant differences in reducing ul-
cer size and decreasing pain intensity compared to the 
group that received only ω-3 PUFAs supplementation.11  

The group that received only ω-3 PUFAs supplementa-
tion, as well as the group that was exposed to LASER ther-
apy and ω-3 PUFAs supplementation, showed at 3, 4, 5, 
and 6 months follow-up a statistically significant difference 
in reducing the duration of ulcers and decreasing the num-
ber of new outbreaks compared to the group that only re-
ceived LASER therapy. However, they did not show 
significant differences between them.11 

The group that received only LASER therapy showed no 
statistically significant differences at any assessment points 
relative to the initial assessment regarding ulcer healing 
time and number of new outbreaks. On the other hand, the 
other two groups showed a continuous and progressive re-
duction in the duration of ulcers and the number of new 
outbreaks from the third month onwards until the sixth 
month compared to the initial values.11 
 
 
 

Table 1. Summarizing the effects of systemic 
omega-3 supplementation. 

EFFECT OF OMEGA-3 SUPPLEMENTATION ON EAR 

  El Khouli and 
El-Gendy10 
2014 

Nosratzehi  
and Akar4 

2016 

Moawad et al.11 
2018 

Hadian et al.6 
2021 

Average 
number of 
ulcers per 
month 

Decrease in the 
average number of 
ulcers per month at 
the 3rd, 4th, 5th and 
6th month of 
supplementation 

Significant 
decrease in the 
number of ulcers at 
the 4th, 5th and 6th 
month of 
supplementation 

NA Decrease in the 
average number of 
ulcers at 3 and 6 
months of 
supplementation 

Average 
duration  
of ulcer 
episodes 

Decrease in the 
average duration of 
ulcer episodes at the 
3rd, 4th, 5th and 6th 
month of 
supplementation 

NA Reduction in the 
duration of ulcer 
episodes at 3, 4, 5 
and 6 months of 
supplementation 

Reduction in the 
duration of ulcer 
episodes at 3 and 6 
months of 
supplementation 

Ulcer size  NA Reduction in ulcer 
size at 6 months of 
supplementation 

No change at 5 
days of 
supplementation 

No change at 3 
months, but 
decreasing in size 
at 6 months of 
supplementation 

Recurrence 
of ulcers 

NA 
  

Significant 
reduction in ulcer 
recurrence at the 
5th and 6th month of 
supplementation 

Decrease in the 
number of new 
ulcer outbreaks at 
3, 4, 5 and 6 
months of 
supplementation 

NA 

Ulcer  
free  
period 

NA NA NA No change at 3 
months, but 
increased period 
without ulcers at 6 
months of 
supplementation 

Ulcer 
Severity 

NA NA NA Reduction of ulcer 
severity at 3 
months and 6 
months 

Pain Reduction of pain on 
the 3rd, 4th, 5th and 
6th month of 
supplementation 

Significant 
reduction in pain 
intensity at 6 
months of 
supplementation 

No change at 5 
days of 
supplementation 

No change at 3 
months, but 
showed a reduction 
in pain at 6 months 
of supplementation 

Key: NA: not assessed 

Discussion 

Despite extensive research on the treatment of RAS, its 
control remains a challenge, with no curative treatment yet 
available.5,21 To date, only a few studies have been con-
ducted to evaluate the effect of systemic omega-3 supple-
mentation on RAS. Based on the formulated clinical 
question, "Do omega-3 fatty acids improve the signs and 
symptoms of RAS?" the results of this review show a likely 
positive effect of omega-3 supplementation in patients with 
RAS, improving their signs and symptoms at six months of 
supplementation and decreasing their recurrence.  

The studies that evaluated the mean monthly number of 
ulcers all showed that omega-3 supplementation decreases 
the mean monthly number of ulcers at six months of sup-
plementation.4,6,10 Additionally, the studies by El Khouli 
and El-Gendy, Hadian et al., and Moawad et al.6,10,11 
showed concordant results regarding the reduction of the 
duration of ulcer episodes from 3 months of supplementa-
tion onwards.6,10,11 The study by Hadian et al. showed a 
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decrease in ulcer size at six months of supplementation like 
that seen in the study by Nosratzehi and Akar.4,6 

Taking into consideration ulcer recurrence, the study by 
Nostratzehi and Akar, found a decrease in ulcer recurrence 
from the fifth month of supplementation, while in the study 
by Moawad et al. it was from the third month.4,11 Addition-
ally, in the study by Hadian et al. they found an increase in 
ulcer-free time from 3 months of supplementation.6 Thus, 
omega-3 supplementation seems to reduce ulcer recur-
rence, although there is no agreement on when this im-
provement begins. In the study by El Khouli and El-Gendy, 
pain sensation was improved after three months of supple-
mentation.10 However, in the study by Nosratzehi and 
Akar, and in that of Hadian et al. the improvement in pain 
only occurred after six months of supplementation.4,6 

Given the inflammatory nature and the involvement of 
immune mechanisms in the pathogenesis of RAS, the ben-
eficial effect of omega-3 supplementation on RAS can be 
attributed to its anti-inflammatory and immunomodula-
tory properties.4,10,13  

In response to tissue injury, polymorphonuclear leuko-
cytes (PMNs) are recruited to the injury site. In turn, they 
perform phagocytosis of bacteria and/or cellular debris to 
remove them from the injury site. Consequently, mono-
cyte-derived macrophages are called to the site to phagocy-
tose the apoptotic PMNs and cellular debris, promoting the 
resolution of acute inflammation.22 

The ω-3 PUFAs, EPA and DHA, can alter the cellular 
functions of PMNs by regulating inflammatory cells and 
blocking the production of pro-inflammatory cytokines to 
modulate lymphocyte proliferation and significantly in-
crease the activity and mRNA expression of endogenous 
host antioxidant enzymes, including glutathione peroxi-
dase and superoxide dismutase, thereby contributing to the 
elimination of inflammation within the lesion and promot-
ing tissue regeneration.4,6,10,13 In turn, EPA and DHA can 
competitively inhibit the production of AA metabolites by 
the cyclooxygenases and lipoxygenases pathway, reducing 
pro-inflammatory arachidonic mediators and increasing 
pro-resolutive lipid mediators6,13,16 which decrease the in-
flammatory process and aid tissue healing, contributing to 
the resolution of acute and chronic inflammation.10,16 

As a result of their various anti-inflammatory and inflam-
mation-resolving actions, increasing the intake of EPA and 
DHA may have therapeutic potential in diseases involving 
inflammatory processes.23-25  

One of the possible explanations for some of the diver-
gences found could be that the studies used different 
omega-3 supplements because, although they were all 
1000mg, in at least two studies, the concentrations of EPA 
and DHA were different. In the other two studies, this in-
formation was not available.  

The limitations of this study are related to relatively small 
samples, non-uniform inclusion criteria in the different 

studies, and differences in the methodology used to meas-
ure some of the outcomes; therefore, this heterogeneity 
only allows us to make qualitative comparisons of the re-
sults. Therefore, further studies must be carried out to eval-
uate the efficacy of omega-3 in treating RAS with greater 
accuracy. Although the search strategy was defined a priori 
and limited to articles published between 2012 and March 
2022, we acknowledge that the topic is evolving rapidly. 
Therefore, more recent studies (from 2022 to 2024) may 
provide additional insights. We suggest future systematic 
reviews consider these recent developments, and we recog-
nize this as a limitation of the present study. 

Conclusion 

According to the reviewed studies, systemic supplementa-
tion with omega-3 fatty acids improves the signs and symp-
toms of RAS. Thus, the available evidence suggests that 
systemic supplementation with ω-3 PUFAs has therapeutic 
potential in controlling RAS as a sole therapy or adjunctive 
therapy to other treatments.  

However, the available data are still very scarce; there-
fore, further studies are needed to more accurately assess 
the efficacy of its use in the treatment of RAS. 
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