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adjunction of omega-3 fatty acids (I) or without the adjunction of omega-3 fatty
acids (C), with, as a first outcome the probing pocket depth reduction (PPD) and as a
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MAN 5.3.

Results: After a global search, 117 studies were selected but only seven of them
were eligible for the systematic review and meta-analysis. Six out of seven studies
showed a significantly better PPD reduction in the omega-3 fatty acids group
compared to the control group and five out of seven studies showed a significantly
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1 | INTRODUCTION

Periodontal inflammation is initiated by the presence and accumulation of
bacterial pathogens, but the progression of the disease is mainly due to a
dysbiosis into the microbiome caused by the inflammatory response in
susceptible individuals (Van Dyke & Serhan, 2003; Michalowicz
et al, 2000). While the etiology of the disease is caused by biofilm,
most tissue destruction is caused by the host inflammatory response.
When an inflammatory event is terminated, the complete clearance of
invading leukocytes from the inflammation site is required to allow
homeostasis. Those mechanisms have created some interest in therapies
aiming at the host response cascade (Van Dyke & Serhan, 2003). Those
new therapies are known as host modulating therapies (HMT's), they will
impact the host response by lowering the excess amount of arachidonic
acids (AA) metabolites and MMPs produced through the inflammatory
response.

Regarding this perspective, interest has raised concerning Omega-3
fatty acids. Omega-3 fatty acids are long-chain essential polyunsaturated
fatty acids or PUFA's. They can be found in various foods such as fish oil,
linseed, and walnut oil (Tur, Bibiloni, et al., 2012). Omega-3 PUFA's can be
metabolized into eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA). These families of anti-inflammatory molecules are not immuno-
suppressive, instead they will work by activating proresolving mechanisms
to achieve homeostasis. Moreover, EPA and DHA can also synthesize
specialized proresolving mediators (SPM). EPA will produces resolvins
(RVE4, RVE,) and DHA will produce protectins (PD,) and maresins (MaR)
(Serhan et al., 2002). These SPM's will limit neutrophil (PMN) recruitment
at the inflammatory site but also stimulate clearance of apoptotic
macrophages and bacterial killing. Resolvins (RvDs) can also be aspirin-
triggered, leading to an epimeric form with an increased half-life (Dalli
et al,, 2013). In vivo, resolvin E; demonstrates a protective effect against
inflammation in both gingival tissue and bone in animal models (Hasturk
et al., 2006). Resolvins and protectins also have antioxidative properties: a
study conducted on rats showed an upregulation of enzymes catalase and
superoxide-dysmutase when those rats were fed with omega-3 fatty
acids (Kesavalu et al., 2007). SPM's will activate the proresolving circuit
and will promote periodontal healing and even periodontal regenera-
tion (Van Dyke, 2017). Besides periodontal disease, anti-inflammatory
and antioxidative properties exhibited by SPM's (Campan et al., 1997;
Eberhard et al, 2002) could also be protective in various diseases
including rheumatoid arthritis, cystic fibrosis, ulcerative colitis, asthma,
atherosclerosis, cancer, cardiovascular disease but also in periodontitis
(Serhan et al., 2008). There are no actual recommendations about the
adjunctive use of omega-3 in periodontal health. When treating patients
with risk factors such as diabetes or smoking habits, periodontal healing
could be more difficult to achieve, especially in deep pockets and on
multirooted teeth (Tomasi et al., 2007). In those cases, the additional use
of omega-3 could be even more favorable. The fact that PUFA's are
relatively easy to find in diet, with no adverse effects on systemic health
shows that it seems primordial to assess their effectiveness in periodontal
therapy. It this study, it is hypothesized that omega-3 could be beneficial
in the treatment of periodontitis. To test this hypothesis, a systematic
review of the actual literature and a meta-analysis will be conducted.

2 | MATERIAL AND METHODS

2.1 | Search strategy

This review was conducted in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins JPT
2019) and reported according to the PRISMA guidelines (Liberati
et al.,, 2009). In April 2020, relevant studies were identified
through electronic search in three main databases from the
earliest records until January 2021. The following databases were
searched: PubMed, Embase, and the Cochrane Library. The focus
question was “Could Omega 3 intake improve nonsurgical
treatment outcome in patients with chronic periodontitis?”. The

n o«

search terms included “periodontitis,” “periodontal disease,” and

n o«

“therapy,” “treatment” as key words for the disease and the
treatment and “omega 3,” “fatty acids,” “fish oil,” “polyinsaturated
fatty acids” for the intervention. The full search strategy is

available in Supporting Information: Appendix S1.

2.2 | Eligibility criteria

Studies were assessed for eligibility based on the Pico criterias.

2.2.1 | Participants

Studies including adults (>18 years old) patients suffering from
chronic periodontitis. Patients suffering from systemic diseases that
could eventually alter periodontal status and healing were also

excluded.

2.2.2 | Intervention

The treatment must involve the initial treatment, scaling, and root
planning (SRP) with the adjunction of omega-3 afterwards with an
available dosage. Studies involving surgical treatment of periodontitis
were excluded. Also, studies administrating antibiotics in adjunction

to omega-3 were excluded.

2.2.3 | Comparison

SRP alone or with placebo.

224 | Outcome

Studies' outcomes variables must be available in both groups in order
to be eligible. The first outcomes evaluated was the “Probing Pocket
Depth” or PPD. The second outcome was the “Clinical Attachment
Loss” or CAL.
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2.2.5 | Study type

Randomized controlled trials (RCT) were eligible for inclusion.
Noninterventional studies were excluded. A minimum follow-up of
1 month was required to assess the main clinical parameters of
periodontal healing

2.3 | Study selection

Databases research was conducted by one reviewer, then all citations
and abstract results were exported into a reference management
software (EndNote X9°). Reviewers (Selena Toma and Clémentine
Miroult) screened titles and abstracts for eligibility. Screened
abstracts that were eligible for inclusion had their full text assessed
by the two reviewers. Reasons for exclusion were also reported.
When full text articles were not available online, authors were
contacted by e-mail. Cohen's k score for interrater reliability was also
calculated. Finally, when a discordance occurred, a third reviewer was

available to find a consensus.

2.4 | Data extraction process

The extracted data included: the first author's name, country of
origin, the year of publication, the diagnostic criteria for periodontitis,
the number of control and test patients per study arm, type of
omega 3, dosage of the omega 3 and duration of omega 3 intake. The
continuous variables PPD and CAL of the included studies were
analyzed as individual values at the end of each study. Data were

analyzed using Review Manager software (version 5.3).

2.5 | Risk of bias assessment in individual studies

Quality assessment at a study level was performed by each reviewer,
independently, by using the online RoB 2.0 tool (Risk of Bias
assessment for Randomized trials) (Sterne et al., 2019). Studies were
assessed on six criteria that could lead to potential sources of bias:
sequence generation, allocation concealment, blinding of participants
and personnel, blinding of outcome accessors, incomplete outcome
data, selective outcome reporting, and other bias. Each of the criteria
was judged at low risk, high risk, or unclear risk. If there was a
disagreement it would be solved after discussion between the two
reviewers. A second risk of bias assessment was performed on an
outcome level, evaluating potential sources of bias arising from

differences in outcome measures between studies.

2.6 | Risk of bias assessment across studies

Risk of bias across studies that may affect the cumulative evidence of
the review were assessed by both reviewers by using the online
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GRADE tool (Kruse et al., 2020). According to GRADE terminology,

the quality of the overall body of evidence for each outcome was:

OpenAccess

“high certainty” for high-quality evidence; we are very confident that
the true effect lies close to that of the estimate of the effect.
“Moderate certainty” for moderate-quality evidence; we are moder-
ately confident in the effect estimate: the true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is
substantially different. “May/may not” for low-quality evidence; our
confidence in the effect estimate is limited; the true effect may
be substantially different from the estimate of the effect and,
“large uncertainty” for very low-quality evidence; we have very little
confidence in the effect estimate: the true effect is likely to be
substantially different from the estimate of the effect. RCT's studies
are usually classified as high quality but this can be reduced for some
reasons as the methodological design, the study quality, consistency,

and directness.

2.7 | Statistical analysis and data synthesis

A first analysis including all studies in a single pool was
performed. The estimates of the intervention effects (SMD,
standard mean difference) were expressed in millimeters with a
classic 95% confidence intervals (Cl's). The inverse variance
method was used for the fixed-effect models. To evaluate
heterogeneity x? tests were performed. Values ranging under
25% were considered to be low heterogeneity, values between
25% and 50% were considered moderate, and values higher than
50% were considered as high heterogeneity (Higgins JPT 2019).
When heterogeneity was low or medium, the random effect
model evaluated the variance components in the presence of
heterogeneity (p < .10) rather than the fixed-effect model. Finally,
a funnel plot comprising SMD and standard error (SE) was drawn
for each outcome variable to assess a possible publication bias
across selected studies. Studies outside the confidence interval
area may indicate possible publication bias. The effect was

considered statistically significant for p <.05.

2.8 | Additional analysis

After the first analysis including all studies in a single pool, a subgroup
analysis only including omega-3 + aspirin was also conducted for each
outcome. This subgroup analysis was conducted to emphasize the

potential effect of aspirin in conjunction with omega-3 intake.

3 | RESULTS
3.1 | Study selection and description

A total of 117 studies were identified through online searches and 43
duplicates had to be removed.
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Afterwards, 74 records were screened through their title and
abstract and 60 of them were excluded because they did not respond
to the inclusion criteria. Therefore, 14 studies were eligible for full
text reading. After applying eligibility criteria, six studies had to be
excluded. Finally, seven studies were included in the qualitative and
quantitative analysis as represented in Figure 1. Cohen's k scores
were calculated, and the results were >80%, demonstrating a good

interexaminer reliability.

3.2 | Studies characteristics

Figure 2 lists in detail the characteristics of each included study. The
studies were all written in English and conducted between 2010 and
2020. All of them were conducted for comparison between a test and
a control group at a single center. The follow-up period ranged from
6 weeks to 6 months. This review included 299 participants which
included 149 controls and 150 test patients. None of the studies
One of

the studies only included postmenopausal women (Elgendy &

included patients suffering from systemic diseases.

Kazem, 2018) and one study had one smoker in each group (Martinez
et al., 2014). Scaling and root planning were done traditionally in each
study including the use of manual curettes and ultra-sonic devices. All
the test patients were given omega-3 in capsules but with different
EPA/DHA dosages. Two studies also included the ingestion of
aspirin, 80mg once a day, while taking the omega-3 capsule
(EI-Sharkawy et al., 2010; Farhad et al., 2014).

Elgendy and Kazem (2018): In this RCT study, the goal was to
investigate the changes in periodontal parameters and superoxide
dismutase after complete SRP with or without the adjunction of
omega-3. This study included 50 postmenopausal women suffering
from chronic periodontitis. The conclusion was that the test group
achieved a better mean PPD reduction and a better mean CAL gain
compared to the control group, as well as a greater increase in
superoxide dismutase (SOD) activity (p <.01) compared to SRP alone.

Keskiner et al. (2017): This RCT's aim was to test the effect of
omega-3 on chronic inflammatory diseases including periodontitis.
They tested 15 healthy subjects with low doses of PUFA's and 15
subjects with placebo. They also took saliva samples and analyzed
them for tumor necrosis factor-a (TNF-a) and SOD levels. The results

Records identified through database Additional records identified through grey

c searching litterature
2 (n=115) (n=2)
©
2
=
€
% A 4 A 4
= Records after duplicates removed
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FIGURE 1 Flowchart demonstrating the study selection process.
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FIGURE 2 Studies characteristics.

showed some significant changes in clinical parameters in both
groups but there was no significant difference between the test and
control group at the end. The conclusion showed that low-dose
omega-3 supplementation did not have any impact on clinical
parameters in patients suffering from chronic periodontitis.

Deore et al. (2014): This RCT examined if omega-3 could reduce
clinical inflammation parameters. Two groups, including 30 patients
each, were treated traditionally with SRP with omega 3 or with a
placebo. They evaluated the plaque index, the gingival index, the oral
hygiene index, the bleeding on probing, the probing pocket depth, the
clinical attachment level, and the serum CRP levels. When comparing

the test group to the control group, a significantly greater PPD, CAL,
Gl, and BOP was noticed for the test group. There were no changes
in the Pl and serum CRP levels.

Martinez et al. (2014): This RCT included 11 control and 10 test
patients that all suffered from chronic periodontitis. Test patients
received omega-3 capsules three times a day for 4 months (900 mg/
day). Periodontal parameters such as PPD, Pl, CAL, and BOP were
measured at baseline and 4 months. Also, DHA and EPA serum levels
were also evaluated at the same time. The conclusion was that the
adjunction of omega-3 with SRP does not offer a significant
difference when compared to treatment without omega-3.
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FIGURE 2 Continued

El-Sharkawy et al. (2010): In this study, they chose to evaluate
the combination of omega-3 with low-dose aspirin when treating
chronic periodontitis. The study included 80 patients, the test group
received omega 3 and aspirin (81 mg/day), control group only
received a placebo. An evaluation of the clinical parameters (PPD,
CAL, BOP, PI, Gl) was carried out at baseline, 3 months and 6 months.
Nuclear factor-kB ligand (RANKL) and matrix metallproteinase-8
(MMP-8) values were also part of the study through saliva analyses in
each group. At the end, they concluded that the group that received
omega-3 showed a significant reduction of PD and CAL when

compared to the control group. Also, RANKL and MMP-8 were also
significantly lower in the test group.

Farhad et al. (2014): This RCT study compares the efficacy of omega-
3 and low-dose aspirin to doxycycline and placebo in the treatment of
periodontitis. The study included 45 patients that were randomly
assigned to one of the three groups after receiving SRP treatment.
Clinical parameters were evaluated at baseline, then at 6 weeks. The
conclusion was that there was a significant decrease of the main clinical
parameters (PPD, CAL, BOP) in the test groups compared to the placebo
and that this reduction was significantly greater for the omega-3 group.
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Stando et al. 2020 (Higgins et al., 2019): In this RCT they aimed
to evaluate the effect of omega-3 supplementation in patients with
stage Ill and IV periodontitis. This study included 30 patients, treated
with scaling and root planning. Clinical parameters such as PPD, CAL,
and BOP were evaluated at baseline and at 3 months after initial
therapy. Salivary samples were also taken to evaluate interleukin 8
(IL-8), IL-10, and IL-17 levels. At the end of the study, a statistically
significant reduction in PPD, CAL, and BOP were noted in the test
group. Moreover, the levels of proinflammatory cytokines/chemo-

kines IL-8 and IL-17 were markedly lower in the omega-3 group.

3.3 | Risk of bias within studies

3.3.1 | On a study level

Six of seven studies were considered low risk of bias, and therefore
of high quality. One study (Heitz-Mayfield & Lang, 2013) showed
some concern in the overall risk of bias because the first patient
enrolled was assessed to a group by toin-coss, followed by the
second patient that was immediately put in the opposite group. If the
blinding had to be removed for a reason, it could have led to the loss
of double blindness. Figure 3 illustrates the risk of bias for each study.

3.3.2 | On an outcome level

Bias related to disease severity

All the participants suffered from chronic periodontitis with different
degrees of severity. In one study (Heo et al., 2022) only patients with
mild to moderate periodontitis were included. Other studies (Hasturk
et al., 2006) included patients regardless of their disease severity, and
one study (Harris, 2007) included patients with periodontitis ranging
from moderate to severe. Finally, three studies (Elwakeel &
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Hazaa, 2015; Farhad et al., 2014; Higgins et al., 2019) did include

patients with PPD values above >5 mm. Literature shows that initially

Open Access.

deeper pockets (>6 mm) tends to show more PPD reduction and
more attachment gain after SRP when compared to shallow pockets
(<6 mm) (Kesavalu et al., 2007). The different disease states of each
included study marked by a difference in initial probing pocket depth
could possibly lead to a bias in terms of healing potential between
studies.

Bias related to the omega-3 ingestion

All the included studies had a clear and detailed indication of their
respective omega-3 dosage. Due to the different dosages in each
study, ranging from 50 mg/day (Farhad et al., 2014) to 4400 mg/day
(Higgins et al., 2019) there is a possible dose-related bias for the
measured outcomes.

Bias related to periodontal therapy

Included studies did use different protocols for scaling and root
planning. Full mouth disinfection in one session was performed in
three studies (Elwakeel & Hazaa, 2015; Harris, 2007; Heitz-Mayfield
& Lang, 2013) Two other studies had a quadrant-wise approach
(Hasturk et al., 2006; Higgins et al., 2019) and two studies did not
mention their exact SRP protocol (Farhad et al., 2014; Heo
et al,, 2022).

Bias related to the follow-up period

In this review, only three studies had a follow-up period up to 6
months (Elwakeel & Hazaa, 2015; Farhad et al., 2014; Heitz-Mayfield
& Lang, 2013). Three studies included measures up to 3 months
(Harris, 2007; Hasturk et al., 2006; Higgins et al., 2019). After
nonsurgical therapy, periodontal healing shows major changes in PPD
and CAL reduction between 1 and 3 months (Kesavalu et al., 2007;
Kruse et al., 2020). One study had only a 6-week follow-up (Heo
et al., 2022). A too early re-evaluation of these clinical parameters
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FIGURE 3 Risk of bias within studies on a study level (Rob-Tool).
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could be prejudicial for the healing of the gingiva and could also lead

to misinterpreted values.

3.4 | Statistical analysis and synthesis of results

Seven studies were included in the meta-analysis (Elwakeel &
Hazaa, 2015; Farhad et al., 2014; Harris, 2007; Hasturk et al., 2006;
Heitz-Mayfield & Lang, 2013; Heo et al., 2022; Higgins et al., 2019).
The meta-analysis included the mean values for the final mean of
each outcome (PPD and CAL). Different time points ranging from 1 to
6 months were measured in the selected studies. To compare those
studies equitably the meta-analysis included the last measures taken
from the last visit at the end of each study. Also, subgroup analyses
including studies using aspirin in adjunction with the Omega-3 was
also calculated (Heitz-Mayfield & Lang, 2013; Heo et al., 2022)

3.4.1 | Meta-analysis for probing pocket depth
Pooled results

Seven clinical trials evaluating the influence of periodontal therapy plus
omega-3 in the mean of PPD, in millimeters per tooth, were included.
Overall, the pooled results for effect for the omega-3 group (n = 150) was
statistically superior to the results for the control group (n=149). The
SMD value was -0.78 (95% Cl: -1.02, -0.54, p <.0001). The estimate
was associated with a considerable level of heterogeneity (% = 67%) and
the test for heterogeneity was statistically significant (p =.006). This high
heterogeneity was explored, and one study (Hasturk et al., 2006) did not
fit into the funnel plot. This study had the smallest pool of patients and
this could explain a publication bias. When conducting a second analysis
ignoring this study, heterogeneity values dropped to I? = 36%, p = .17 with
SMD values of -0.89 (95% Cl: -1.14, -0.64, p<.0001). To not
overestimate the effect of the intervention the study from Martinez
et al., was included as well.

Subgroups analysis

Subgroup analyses including only the two studies (Heitz-Mayfield &
Lang, 2013; Heo et al., 2022) using aspirin in conjunction with the
omega-3 were also conducted. Studies using aspirin in addition to
omega-3 (n=55) presented greater PPD reduction values when
subgroup analyses were conducted: SMD: -0.90 (95% Cl: -1.30,
-0.5, p <.0001), ?=0%, I? p =.82. Figure 4 illustrates the meta-

analysis results.

3.4.2 | Meta-analysis for clinical attachment loss
Pooled results

Seven clinical trials evaluating the influence of periodontal therapy
plus omega-3 in the mean of CAL, in millimeters per tooth, were
included. The pooled heterogeneity was considerable (I?=59%,
p=.02). This high heterogeneity was explored, and two studies
(Farhad et al., 2014; Hasturk et al., 2006) did not fit into the funnel
plot. One of the studies has the smallest pool of patients and this
could explain a publication bias. The other study had very low
quantities of omega-3 ingested compared to other studies. When
conducting a second analysis ignoring those two studies, heteroge-
neity values dropped to 1>=0%, p=.60. To not overestimate the
effect of the intervention those studies were finally included in the
meta-analysis as well. Patients treated with SRP plus omega-3
(n =150) presented a final mean of CAL smaller than patients treated
with SRP only (n=149), SMD: -0.80 (95% CI: -1.04, -0.56,
p <.00001), (I =59%, I? p =.001).

Subgroup analysis

Subgroup analyses including only the two studies (Heitz-Mayfield
& Lang, 2013; Heo et al., 2022) using aspirin in conjunction with
the omega-3 were also conducted. Studies using aspirin in
addition to omega-3 (n=155) presented greater CAL reduction
values when subgroup analyses were conducted SMD: -0.87

Test Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
1.1.1 All studies
Deore and al. 2.15 0.53 29 2.77 0.47 29 18.1% -1.22[-1.78,-0.66] S —
El-Sharkawy and al. 22 0.8 40 3 1 40 27.2% -0.87[-1.33,-0.42] e —
Elgendy and al. 3.46 0.49 25 4.29 0.75 25 15.3% -1.29[-1.90,-0.68] ——=——
Farhad and al. 2.1 0.88 15 29 0.7 15 9.9% -0.98 [-1.74, -0.22] —_—
Keskiner and al. 2.49 0.41 15 2.62 0.62 15 11.1% -0.24 [-0.96, 0.48] - 1
Martinez and al. 2.42 0.34 10 2.21 0.34 11 7.4% 0.59[-0.29, 1.47] e
Stando and al. 3.7 0.7 16 4 0.7 14 10.9% -0.42[-1.14, 0.31] — 1
Subtotal (95% CI) 150 149 100.0% -0.78 [-1.02, -0.54] @
Heterogeneity: Chi? = 17.92, df = 6 (P = 0.006); I> = 67%
Test for overall effect: Z = 6.38 (P < 0.00001)
1.1.2 omega3+ aspirin
El-Sharkawy and al. 22 0.8 40 3 1 40 73.4% -0.87[-1.33,-0.42] —l—
Farhad and al. 2.1 0.88 15 29 0.7 15 26.6% -0.98[-1.74,-0.22] e —
Subtotal (95% CI) 55 55 100.0% -0.90 [-1.30, -0.51] -
Heterogeneity: Chi? = 0.05, df = 1 (P = 0.82); I = 0%
Test for overall effect: Z = 4.49 (P < 0.00001)

-2 -1 0 1 2

Test Control

FIGURE 4 Meta-analysis for the outcome “probing pocket depth” at end point and subgroup analysis.
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(95% ClI: -1.27, -0.48, p <.0001), (I*>=28%, I?> p =.24). Figure 5
illustrates the meta-analysis for the clinical attachment loss

outcome.

3.5 | Level of evidence: GRADE tool

Meta-analysis including randomized clinical trials do have the best
initial quality of a body of evidence (Liberati et al., 2009). First, the
inconsistency across studies was considered as serious because of
the differences associated with the intervention; the global hetero-
geneity for each outcome was considered as substantial (I > 60%).
That lack of homogeneity can be explained by the use of different
dosage of omega-3 among studies, with a larger effect size with
higher dosages but also by the different durations of follow-up. There
was no indirectness issue, this item was considered as not serious.
The imprecision was considered as very serious because of the small
number of participants. When a study includes less than 400
subjects, review authors and guideline developers should consider
rating down for imprecision (El-Sharkawy et al., 2010). The overall
certainty for this study was considered very low. Figure 6 illustrates

the evidence summary for certainty assessment.
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4 | DISCUSSION

41 | Summary of key findings

This systematic review evaluated the hypothesis that omega-3
fatty acids could be used as an effective adjunct to the
nonsurgical periodontal therapy. Seven clinical trials were
included in this systematic review and meta-analysis. Six of them
were in favor of the use of Omega-3 as an adjuvant to the
nonsurgical treatment of chronic periodontitis when evaluating
PPD. Regarding CAL, only five of them showed better values in
the experimental group. The meta-analysis showed an overall
improvement in both PPD and CAL values with an effect measure
of -0.78 mm for the PPD outcome and -0.80 mm for the CAL
outcome. The included studies that did not show positive results
had some limitations: the study from Martinez et al. could have
been biased by its small sample of patients (n = 10/11). It was also
the only study that did not mention instructions for oral hygiene
as part of the initial treatment. A second study (Farhad et al., 2014)
that did not show an improvement in both parameters, this study
was based on a low-dose approach for the omega-3 dosage. That

dose effect could possibly explain the lack of results in this study.

Test Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
1.2.1 All studies
Deore and al. 2.73 0.98 29 3.72 0.62 29 18.2% -1.19[-1.75, -0.63] e —
El-Sharkawy and al. 25 1.1 40 3.4 1.3 40 27.9% -0.74[-1.19, -0.29] —
Elgendy and al. 3.4 0.5 25 4.06 0.59 25 15.7% -1.19[-1.79, -0.58] I —
Farhad and al. 0.83 0.63 15 1.59 0.51 15 9.0% -1.29[-2.09,-0.49] ———
Keskiner and al. 3.37 0.58 15 3.34 0.94 15 11.2% 0.04 [-0.68, 0.75] I
Martinez and al. 1.42 0.87 10 1.33 0.76 11 7.8% 0.11 [-0.75, 0.96] -
Stando and al. 4.4 1.1 16 5.3 1 14 10.2% -0.83[-1.58,-0.08] I —
Subtotal (95% CI) 150 149 100.0% -0.80 [-1.04, -0.56] E
Heterogeneity: Chi? = 14.52, df = 6 (P = 0.02); I> = 59%
Test for overall effect: Z = 6.53 (P < 0.00001)
1.2.2 Omega3+ aspirin
El-Sharkawy and al. 25 11 40 34 13 40 75.5% -0.74[-1.19,-0.29] —i—
Farhad and al. 0.83 0.63 15 1.59 0.51 15  24.5% -1.29[-2.09,-0.49] —=———
Subtotal (95% ClI) 55 55 100.0% -0.87[-1.27,-0.48] -
Heterogeneity: Chi? = 1.38, df = 1 (P = 0.24); I* = 28%
Test for overall effect: Z = 4.35 (P < 0.0001)

-2 -1 0 1 2

FIGURE 5 Meta-analysis for the outcome “clinical attachment loss”

Test Control

at end point and subgroup analysis. Cl, confidence interval.

Certainty assessment- Evidence summaries

Number of Study Risk of Inconsistency | Indirectness | Imprecision | Other certainty

studies design biais consideration

7 Clinical Not serious | Serious? Not serious | Very Non Very low
trials seriousP

* difference associated with the interventions

® total number of participants is less than 400

FIGURE 6 Level of evidence (GRADE tool).
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However, dose-effect-related results are also a proof of direc-
tiveness when evaluating the efficacy of a drug in studies which is
beneficial for the overall quality of evidence of the review.
Finally, a subgroup analyses for two studies (Heitz-Mayfield &
Lang, 2013; Heo et al., 2022) including aspirin in combination
with omega-3 was conducted. When comparing the results of this
subgroup analysis, the estimation for the effect value was greater
for both outcomes compared to the pooled results. Aspirin
triggered SPM's are proved to be much potent than their native
form, they also seem to have an increased half-life which
corroborate with the good results obtained for those subgroup
analyses (Campan et al., 1997; Martinez et al., 2014; Michalowicz
et al., 2000). However, due to the small number of studies in
those subgroup analyses those conclusions must be taken with

caution.

4.2 | Limitations and implications in the context
of evidence

The limitation of this systematic review itself was characterized by
the lack of homogeneity among the included studies. This lack of
homogeneity could be explained by different issues. First, different
baseline severities of periodontitis were compared, with different
definitions for periodontitis. The included studies were conducted on
different time periods, from 2010 to 2020, during those early years a
clear consensus for the definition of periodontitis was not established
yet. The new classification for periodontal diseases (Morrison
et al., 1980) could possibly decrease this bias.

A previous systematic review and meta-analysis had the same
aim and protocol than ours (Kruse et al., 2020). It included six
studies with three of them including patients with diabetes but
also studies involving surgical treatment of periodontitis (Serhan
et al., 2008, 2002). Unfortunately, it seems that they could not
obtain outcome measures from one study (Keskiner et al.,2017).
Finally, they could not include two studies that were not
published yet (Higgins et al., 2019). Even though their selection
criteria were not the same than those selected for this review,
their final conclusions are in accordance with those obtained in
this study. Another meta-analysis (Stando et al., 2020) was also
published recently, it included 13 studies and evaluated the PPD
reduction, CAL gain, and the BOP reduction with the same criteria
than our study, except that it included gingivitis patients. After a
6 months follow up the PPD reduction was -0.81 mm and the
CAL gain was -0.77mm, these results are similar to ours.
Moreover, a narrative review (Stark et al., 2016) did also bring
positive results when assessing the use of omega-3 in controlling
inflammatory processes in human and animals studies. This
review also concluded that the adjunction of aspirin with
omega-3 was of great benefits. In contrast, another recent
review (Sterne et al, 2019) that also evaluated omega-3

adjunction in periodontal disease could not show any positive
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effects on clinical parameters. This review had several limitations
because it only included three studies, with only one involving
SRP treatment. Scaling and root planning are considered as the
gold standard for the treatment of periodontitis (Sun et al., 2007).
Nevertheless, it has its own limitations inherent to the pathology
itself. As for other inflammatory diseases, omega-3 intake could
provide a public health measure to prevent inflammatory process
in population at risk for those diseases. The omega-3 intake in
most population is insufficient to provide the minimal EPA/DHA
levels recommended by the World Health Organization (250 mg
EPA and DHA/day). In the Belgian population, DHA and EPA
intake are considered to be low (<200mg/day) (Tomasi
et al., 2007) this emphasize even more the relevance of this
study. Finally, the eventual risk of long-term omega-3 intake is
considered low. A cardiologist expert opinion did not outweigh
any theoretical risks for increased bleeding when taking omega-3
supplementation and concluded that it was risk-free, even in
patients taking antiplatelet and anticoagulant medication (Tur
et al., 2012). Additionally, due to the various antibiotics side
effects but also their increasing bacterial resistances, alternatives
therapies as HMT's are crucially needed. Regarding this study's
positive results on clinical periodontal parameters and the safety
and inexpensiveness of omega-3 intake, it should be encouraged

to integrate them into the initial treatment of periodontitis.

5 | CONCLUSION

This systematic review and meta-analysis suggested that the
adjunction of omega-3 PUFA's in the initial periodontal therapy
could lead to a statistically significant improvement of the PPD and
CAL outcomes in patients with chronic periodontitis compared to

initial periodontal therapy without omega-3 PUFA's adjunction.
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