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ABSTRACT

Introduction: Dry eye disease (DED) is a multifactorial disorder involving tear film instability and ocular
surface inflammation. Oral omega-3 fatty acids have been investigated as adjunctive therapy due to
their anti-inflammatory and tear-stabilizing effects.

Methods: This systematic review followed PRISMA guidelines and included randomized controlled
trials and prospective studies published up to August 2025. Databases searched were PubMed,
Scopus, Web of Science, and the Cochrane Library. Primary outcomes were tear break-up time and
patient-reported symptoms, with secondary outcomes including Schirmer test results, ocular surface
staining, inflammatory markers, and adverse events.

Results: Fifteen studies across various DED subtypes were included. Most reported improvements in
tear film stability and symptoms, although two large trials found no significant benefit. Omega-3
supplementation was generally safe, with mild gastrointestinal effects.

Conclusion: Oral omega-3 supplementation is safe and shows moderate efficacy as an adjunctive
therapy for dry eye disease, particularly in patients with tear film instability and ocular surface
inflammation. Variability in outcomes across studies highlights the need for standardized formulations,
optimal dosing regimens, and subgroup-specific recommendations in future trials.

Keywords: dry eye disease, ocular surface, omega-3 fatty acids, supplementation, tear film

ABSTRAK

Pendahuluan: Penyakit mata kering (dry eye disease/DED) merupakan gangguan multifaktorial yang
ditandai oleh ketidakstabilan lapisan air mata dan peradangan permukaan okular. Asam lemak omega-
3 oral telah diteliti sebagai terapi tambahan karena efek antiinflamasi dan kemampuannya dalam
menstabilkan lapisan air mata.

Metode: Tinjauan sistematis ini mengikuti pedoman PRISMA dan mencakup uiji klinis teracak serta
studi prospektif yang dipublikasikan hingga Agustus 2025. Pencarian dilakukan melalui PubMed,
Scopus, Web of Science, dan Cochrane Library. Luaran utama meliputi waktu pecah lapisan air mata
dan gejala yang dilaporkan pasien, sedangkan luaran sekunder mencakup uji Schirmer, pewarnaan
permukaan okular, penanda inflamasi, dan kejadian efek samping.

Hasil: Lima belas studi dari berbagai subtipe DED dianalisis. Sebagian besar menunjukkan perbaikan
stabilitas lapisan air mata dan gejala, meskipun dua studi besar tidak menemukan manfaat bermakna.
Suplementasi omega-3 umumnya aman dengan efek samping gastrointestinal ringan.

Kesimpulan: Suplementasi omega-3 oral aman dan menunjukkan efektivitas sedang sebagai terapi
tambahan DED. Variasi hasil antarstudi menegaskan perlunya standarisasi formulasi, dosis optimal,
dan rekomendasi spesifik subkelompok pada penelitian mendatang.

Kata kunci: asam lemak omega-3, film air mata, mata kering, permukaan okular, suplementasi
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INTRODUCTION

Dry Eye Disease (DED) is a
multifactorial disorder of the ocular surface
characterized by tear film instability, ocular
discomfort, and fluctuating vision, which
can significantly reduce quality of life. Its
prevalence continues to rise worldwide due
to aging populations, hormonal influences,
and environmental exposures.”? Omega-3
polyunsaturated fatty acids (PUFASs),
primarily derived from fish oil, are known for
their anti-inflammatory and
immunomodulatory effects.®>* Inadequate
dietary intake of omega-3 has been linked
to meibomian gland dysfunction and tear
film instability.>®

Clinical trials have reported that omega-
3 supplementation can improve tear film
stability and patient symptoms.”° However,
larger multicenter studies such as the
DREAM trial demonstrated inconsistent
results regarding its efficacy.'®'" Given
these conflicting findings, systematic
reviews highlight the need for further well-
designed trials to clarify the role of omega-
3 supplementation in DED management.*
Current expert consensus, including TFOS
DEWS Il and professional guidelines,
recommend omega-3 only as an adjunctive
option rather than a primary therapy.?'213

METHODS

This systematic review was conducted
according to the Preferred Reporting Items
for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. Literature
searches were performed in PubMed,
Scopus, Web of Science, and Cochrane
Library, from 2010 up to 2025. The
research question was structured using the
PICO framework: population (patients with
DED, including MGD, contact lens
wearers, post-LASIK, diabetes, rosacea,
and post-cataract), intervention (oral
omega-3 supplementation), comparator
(placebo or standard treatment), and
outcomes (symptom scores, TBUT,
Schirmer test, ocular surface staining, and

inflammatory biomarkers). Randomized
controlled trials and prospective studies
were eligible for inclusion. Three reviewers
independently screened records, extracted
data, and assessed methodological quality.
Risk of bias was evaluated using the
Cochrane RoB 2 tool for RCTs and
ROBINS-I for non-randomized studies.
Discrepancies were resolved through
discussion and consensus.

‘ dentification of studies via databases and registers |

)

Records removed before
Records identified from* screening
Databases (n =20) Duplicate records removed
Registers (n=20) (n=15)
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Figure 1. Prisma Flowchart

RESULT

A total of 15 studies were included,
encompassing general DED patients,
meibomian gland dysfunction (MGD),
contact lens wearers, LASIK-associated
DED, diabetes, rosacea, and post-cataract
populations. In general DED, several RCTs
reported significant improvement in TBUT,
Schirmer scores, and OSDI following oral
omega-3 supplementation.>” Krill oil
demonstrated superior anti-inflammatory
effects compared to fish oil, reducing IL-
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17A and improving tear osmolarity.™
However, the DREAM extension study'®
and rTG omega-3 trials''® showed no
significant differences from placebo.
Among contact lens wearers, Bhargava
& Kumar (2015)8 found that six months of
supplementation improved TBUT,
Schirmer scores, and lens comfort, while a
pilot ftrial also suggested benefit with
minimal adverse events." For LASIK-
associated DED, omega-3 increased
Schirmer scores and reduced staining,
though TBUT and OSDI remained

unchanged.”® In diabetic patients,
supplementation improved TBUT,
Schirmer, OSD|, and conjunctival

cytology.® In rosacea, omega-3 reduced
ocular symptoms and surface
inflammation."”®  Post-cataract  surgery
patients receiving omega-3 showed
improved TBUT and tear stability.?® Across
studies, supplementation consistently
reduced ocular surface inflammation,
including decreased lid margin
inflammation and HLA-DR expression.?’
Adverse events were minimal, and safety
was confirmed in larger trials."" ™

The fifteen included studies were
predominantly randomized controlled trials
evaluating oral omega-3 supplementation
in patients with dry eye disease (DED) and
related subtypes, including meibomian
gland dysfunction, contact lens-related
DED, post-LASIK DED, rosacea-
associated DED, and diabetes-related
DED. Interventions consisted mainly of
EPA and DHA in fish oil, krill oil, or re-
esterified triglyceride formulations, with
daily doses ranging from approximately
600 to 3000 mg and follow-up periods
between 4 weeks and 12 months.
Outcomes commonly assessed were
symptom scores (OSDI, DESS, or VAS)
and objective measures such as tear
break-up time, Schirmer test, ocular
surface staining, tear osmolarity, and
inflammatory  biomarkers. Participants

were mostly middle-aged to older adults,
with sample sizes ranging from 12 to over
500, and both sexes were represented,
although several studies did not report
detailed sex distributions. Diagnostic
definitions of DED were generally based on
a combination of symptoms and at least
one abnormal objective test (for example
OSDI above threshold, TBUT less than 10
seconds, Schirmer test 10 mm or less, or
positive ocular surface staining), with some
trials focusing on specific clinical
phenotypes such as MGD or contact lens
intolerance.

The large DREAM trial differed from
many smaller studies in enrolling a broad,
heterogeneous DED population, using a
high-dose fish oil formulation (3000 mg/day
EPA+DHA) with olive oil placebo, and
applying stringent outcome definitions over
a long follow-up, which may have diluted
effects in subgroups more likely to benefit,
such as patients with prominent
inflammatory or evaporative disease. In
contrast, several smaller trials targeted
specific  phenotypes, wused different
formulations (including krill oil), and had
shorter follow-up, potentially increasing the
likelihood of detecting benefit. Using the
GRADE framework, the overall certainty of
evidence for symptom improvement and
TBUT was rated as moderate, downgraded
for inconsistency and risk of bias, while
evidence for Schirmer test and
inflammatory outcomes was low. From a
practical perspective, omega-3
supplements are generally affordable and
widely available, but in low- and middle-
income countries cost, product quality, and
regulatory variability may limit access to
high-dose or purified formulations.
Therefore, while omega-3 may represent a
feasible adjunctive option, its use should be
balanced against local availability, patient
affordability, and the modest certainty of
benefit.
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Table 1. Literature Review

No Author, Year Design Intervention Outcomes
1 Asbell et al., Multicenter RCT, 3000 mg/day EPA + DHAvs OSDI (primary), TBUT,
2018 double-blind, placebo- olive oil placebo, 12 mo Schirmer, staining
(DREAM)" controlled
(535 DED patients)
2 Hussainetal., Multicenter RCT, Continue omega-3 (3000 OSDI, staining, TBUT,
2020 randomized mg/day) vs switch to Schirmer
(DREAM withdrawal, = double- placebo, 12 mo
extension)'° blind
(43 DED patients)
3 Bhargava & Multicenter RCT, Omega-3 (EPA + DHA 600 DESS (primary),
Kumar, 20158  double-blind, placebo- mg bid) vs corn oil placebo, Schirmer, TBUT,
controlled 6 mo cytology
(496 contact lens
wearers)
4 Bhargava et Multicenter RCT, Omega-3 (EPA 720 mg + DESS (primary), MGS,
al., 201622 double-blind, placebo- DHA 480 mg/day) vs olive oil Schirmer, TBUT
controlled placebo, 6 mo
(130 rosacea + DED
patients)
5 Deinema et RCT, double-masked, Fish oil (1000 mg EPA +500 OSDI, tear osmolarity,
al., 2017 placebo-controlled mg DHA/day) vs Krill 0il (945 TBUT, cytokines
(60 DED patients) mg EPA + 510 mg DHA/day)
vs olive oil placebo, 3 mo
6 Goyal et al., RCT, open-label Omega-3 (EPA 720 mg + Schirmer (primary),
201718 randomized DHA 480 mg/day) vs vit 400 TBUT, OSDI, staining
(60 LASIK patients) mg, 12 wk, peri-LASIK
7 Jo & Lee, RCT, double-masked, rTG w-3 (600 mg EPA + OSDI, TBUT, staining,
202123 placebo-controlled 1640 mg DHA/day) vs olive MGD score, strip
(50 DED+MGD oil placebo, 8 wk meniscometry
patients)
8 Kangari et al., RCT, double-blind, Omega-3 (180 mg EPA + TBUT (primary), OSDI,
201324 placebo-controlled 120 mg DHA bid) vs MCT Schirmer
(64 DED patients) placebo, 30 d
9 Kawakita et RCT, double-blind, Fish oil (EPA 1245 mg + VAS (dryness)/pain),
al., 2013% placebo-controlled DHA 540 mg/day) vs MCT TBUT, Schirmer,
(27 DED placebo, 12 wk staining
patients)
10 Olenik et al.,, RCT, double-blind, Brudyse® (1.5 g/day, DHA TBUT, OSDI, Schirmer,
201326 placebo-controlled 350 mg + EPA 42,5 mg + staining, MG expression
(61 MGD patients) antioxidants) + lid hygiene
vs placebo oil + lid hygiene,
3 mo
11  Wojtowicz et Pilot RCT, double- TheraTears Nutrition (fish oil OSDI, TBUT, Schirmer,
al., 201117 masked, placebo- 450 mg EPA + 300 mg DHA staining, evaprometry,
controlled + flaxseed oil) vs wheat meibum lipid
(36 MGD patients) germ oil placebo, 90 days composition
12 Eom et al, Multicenter RCT, rTG w-3 (1680 mg EPA + OSDI (primary), NEI-
20241 double-masked, 560 mg DHA/day) vs grape- VFQ-25, TBUT, staining,
placebo-controlled seed oil placebo, 12 wk MMP-9, MG dropout
(132 DED+MGD
patients)
13 Georgakopou Prospective, non- Omega-3 (EPA 510 mg + OSDI, TBUT, Schirmer,
los et al, randomized, single- DHA 345 mg/day), 3 mo impression cytology
2016° arm

(36 type 2 diabetes +
DED patients)
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14

Bhargava
al., 201327

et

Prospective,
interventional,
placebo-controlled,
double-blind
randomized trial
(264 DED patients)

Omega-3 fatty acids (500
mg capsule: 325 mg EPA +
175 mg DHA) twice daily for
3 months vs placebo

65% of omega-3

group vs 33% of

placebo group
showed symptom
improvement

(P=0.005)

- TBUT significantly
increased in omega-
3 group (mean 2.54 +
2.34vs 0.13 £ 0.16)

- Symptom score
reduction: omega-3
202 + 096 vs
placebo 0.48 + 0.22
(P<0.001)

- Schirmer test slightly
increased but did not
correlate well with
symptom
improvement

More pronounced effect

in patients with

blepharitis/meibomian
gland disease

15

Chinnery
al., 201728

et

Prospective,
comparative pilot
study;  subset of
randomized, double-
masked, placebo-
controlled trial

(12 moderate DED
patients)

Omega-3 EFAs (~1000
mg/day EPA + ~500 mg/day
DHA) for 90 days vs placebo
(olive oil 1500 mg/day)

- Greater reduction in
OSDI score in
omega-3 group (15.6
+ 28 vs 2.8 + 4.1
units, p=0.04)

- Greater reduction in
tear osmolarity
(22.63 £ 5.7 vs 2.7
mOsmol/L, p=0.04)

- Corneal total nerve
branch density
(CTBD) higher in
omega-3 (91.1 £ 8.6
vs 451 % 134

branches/mm?,
p=0.004)

- Corneal nerve
branch density

(CNBD) higher in
omega-3 (63.4 £ 6.5
vs 279 + 115
branches/mm?,
p=0.03)

- Corneal nerve fiber
length (CNFL)
increased in omega-
3 group (+2.9 + 1.6
mm/mm?, p=0.01)

- Negative correlation
between CTBD and
tear osmolarity
(r=0.70, p=0.01) - No
significant changes
in basal epithelial or
corneal dendritic cell
density

*DED: dry eye disease; MGD: Meibomian Gland Dysfunction; Mo: months; wk:

weeks

Oftalmologi: Jurnal Kesehatan Mata Indonesia, Desember 2025, Volume 7, Number 3, 105-117.


https://www.zotero.org/google-docs/?7gMacd
https://www.zotero.org/google-docs/?tstdqn

SYSTEMATIC REVIEW

Risk of Bias
Table 2. Risk of Bias Result

No Author, Year Risk of Bias Tool Overall Judgment

1 Asbell et al., 2018 RoB 2 Low to Some concerns
2 Hussain et al., 2020 RoB 2 Low risk

3  Bhargava & Kumar, 2015 RoB 2 Some concerns

4 Deinema et al., 2017 RoB 2 Low to Some concerns
5 Goyaletal., 2017 RoB 2 High risk

6 Jo &Lee, 2021 RoB 2 Low to Some concerns
7 Kangari et al., 2013 RoB 2 Low to Some concerns
8 Kawakita et al., 2013 RoB 2 Some concerns

9 Olenik et al., 2013 RoB 2 Some concerns

10  Wojtowicz et al., 2011 RoB 2 Some concerns

11 Eometal, 2024 RoB 2 Some concerns

12  Georgakopoulos et al., 2016 ROBINS-I Serious risk

13 Bhargavaetal., 2013 RoB 2 Low Risk

14 Chinnery et al., 2017 Rob 2 Some Concerns

15 BhargavaR et al., 2016 Rob 2 Low Risk

Overall effects of omega-3 OSDI, lid margin inflammation, and

supplementation in dry eye disease
Across the fifteen included randomized and
prospective studies, oral omega-3 fatty acid
supplementation demonstrated beneficial
effects in patients with dry eye disease
across diverse populations, including
general DED, meibomian gland
dysfunction, contact lens wearers,
diabetes-associated DED, LASIK-
associated DED, and rosacea-related DED,
as summarized in Table 1. Most studies
reported improvements in tear film stability
measured by tear break-up time, tear
production assessed by the Schirmer test,
and patient-reported symptom scores such
as OSDI and DESS. Improvements in
ocular surface inflammation, including
reduced lid margin inflammation, better
meibomian  gland  expression, and
decreased inflammatory mediators, were
also observed in several trials.

In particular, Kangari et al. (2013)
reported significant increases in TBUT and
Schirmer scores and improvements in
OSDI after 30 days of supplementation with
180 mg EPA plus 120 mg DHA twice daily
in patients with DED. Olenik et al. (2013)
demonstrated improvements in TBUT,

meibomian gland expression in patients
with MGD after three months of omega-3
supplementation. Deinema et al. (2017)
showed that krill oil reduced IL-17A levels
and improved tear osmolarity and TBUT
more effectively than fish oil or placebo.
However, not all studies demonstrated
benefit. The large multicenter DREAM ftrial
and its extension did not show significant
differences between omega-3
supplementation and placebo in primary or
secondary outcomes, including OSDI,
TBUT, and Schirmer test values. Similarly,
the re-esterified triglyceride omega-3
randomized trial in patients with DED and
MGD did not find significant improvements
over placebo. These neutral findings
contrast with the positive results reported in
several smaller trials.

Effects in specific DED subgroups in
LASIK-associated DED, Goyal et al. (2017)
reported that omega-3 supplementation
significantly increased Schirmer scores and
reduced conjunctival staining but did not
significantly improve TBUT or OSDI. In
patients with type 2 diabetes and DED,
Georgakopoulos et al. (2017) observed
improvements in TBUT, Schirmer test
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values, OSDI scores, and conjunctival
impression cytology after three months of
omega-3 supplementation. In rosacea-
related DED and MGD, Bhargava et al.
reported significant improvements in
symptom scores, meibomian gland
secretion, TBUT, and Schirmer test values
following omega-3  supplementation.
Postoperative settings also showed benefit,
with studies reporting improved tear
stability after ocular surgery in patients
receiving fatty acid supplementation.
Among contact lens wearers, Bhargava and
Kumar (2015) reported that six months of
oral omega-3 supplementation significantly
increased TBUT and Schirmer scores and
improved dry eye symptoms and lens
comfort in a large cohort of 496 participants.
Wojtowicz et al. (2011) also reported
improvements in tear film stability and
symptom scores in contact lens users
receiving omega-3  supplementation.
Overall, contact lens—related DED
consistently showed improvements in both
subjective comfort and objective tear
parameters across the included studies.
Although most studies reported at least
one significant improvement with omega-3
supplementation, considerable variability in
outcomes was observed. While several
randomized controlled trials demonstrated
improvements in both symptoms and
objective tear parameters, the largest
multicenter trials failed to confirm these
benefits. Differences in omega-3
formulation, including fish oil, krill oil, and
re-esterified triglyceride forms, daily doses
ranging from approximately 600 mg to 3000
mg of EPA and DHA, treatment durations
from 4 weeks to 12 months, and
heterogeneity in patient populations were
reported across studies. Krill  oil
supplementation was associated with
greater reductions in inflammatory markers
and improvements in tear osmolarity and
TBUT compared with fish oil in one
randomized trial. In contrast, trials using re-
esterified triglyceride omega-3 did not

demonstrate significant benefit over
placebo.

Safety and tolerability of oral omega-3
supplementation were reported in most
included studies. Across trials, omega-3
was generally well tolerated, with no
serious treatment-related adverse events
reported. The most common adverse
events were mild gastrointestinal
symptoms, including fishy aftertaste,
nausea, dyspepsia, diarrhea, and
abdominal discomfort. In large trials such
as the DREAM study and its extension,
adverse event rates were comparable
between omega-3 and placebo groups, and
discontinuation due to adverse events was
uncommon. No clinically  significant
bleeding events or laboratory abnormalities
were reported. Overall, omega-3
supplementation at doses up to 3000 mg
per day for durations up to 12 months
demonstrated a favorable safety profile. In
the DREAM trial and its extension, the
incidence of adverse events was
comparable between the omega-3 and
placebo groups, with no significant
differences in serious adverse events.
Similarly, other randomized controlled trials
reported no clinically meaningful changes in
laboratory  parameters or  bleeding
complications associated with omega-3
supplementation. Discontinuation due to
adverse events was rare and occurred at
similar rates in intervention and placebo
groups.

Overall, the safety data from the
included studies indicate that oral omega-3
supplementation, at doses ranging from
approximately 600 mg to 3000 mg of EPA
and DHA per day and for durations up to 12
months, has a favorable safety profile in
patients with dry eye disease.

A total of fifteen studies were included in
this systematic review. The main
characteristics of the included studies,
including study design, population,
intervention, and reported outcomes, are
summarized in Table 1. Most studies were

Oftalmologi: Jurnal Kesehatan Mata Indonesia, Desember 2025, Volume 7, Number 3, 105-117.



SYSTEMATIC REVIEW

randomized controlled trials with double-
blind and placebo-controlled designs,
involving patients with general dry eye
disease, meibomian gland dysfunction,
contact lens—related dry eye, post-LASIK
dry eye, rosacea-associated dry eye,
diabetes-related dry eye, and post-cataract
surgery dry eye. The daily dose of omega-
3 supplementation varied across studies,
ranging from approximately 600 mg to 3000
mg of combined EPA and DHA, with
intervention durations between 4 weeks
and 12 months. The most commonly
assessed outcomes were symptom scores
using OSDI or DESS, tear break-up time,
Schirmer test, and ocular surface staining.

As shown in Table 1, symptom
improvement assessed by OSDI, DESS, or
visual analog scale was reported in the
majority of studies, including those by
Bhargava and Kumar, Bhargava et al.,
Kangari et al., Olenik et al., Wojtowicz et al.,
Eom et al.,, Chinnery et al, and the
prospective study in diabetic patients by
Georgakopoulos et al. Improvements in
tear film stability measured by tear break-up
time were also frequently observed across
studies, including contact lens wearers,
patients with meibomian gland dysfunction,
and post-refractive surgery patients.
Several studies additionally demonstrated
improvements in Schirmer test values and
ocular surface staining. Anti-inflammatory
effects, such as reductions in tear
cytokines, matrix metalloproteinase-9, or
tear osmolarity, were reported in studies by
Deinema et al., Eom et al., and Chinnery et
al., as detailed in Table 1.

In contrast, two large randomized trials,
namely the DREAM study by Asbell et al.
and its extension by Hussain et al., as
summarized in Table 1, did not show
significant differences between omega-3
supplementation and placebo in primary or
secondary outcomes, including OSDI
scores and objective tear parameters.
Similarly, the re-esterified triglyceride
omega-3 trial by Jo and Lee reported no

significant benefit over placebo in patients
with dry eye disease and meibomian gland
dysfunction.

Overall, most of the included studies
reported at least one significant
improvement in either subjective symptoms
or objective tear parameters with omega-3
supplementation, although the magnitude
and consistency of effects varied among
different populations and study designs, as
presented in Table 1. The risk of bias
assessment of the included studies is
presented in Table 3. Using the RoB 2 tool
for randomized controlled trials, most
studies were judged as having low risk of
bias or some concerns. Two trials, including
those by Bhargava et al. (2013) and
Bhargava R et al. (2016), were assessed as
having low risk of bias. One study by Goyal
et al. was judged to have a high risk of bias
due to concerns in randomization and
outcome assessment. The non-randomized
prospective study by Georgakopoulos et al.
was evaluated using ROBINS-I and was
judged to have a serious risk of bias.
Overall, the quality of evidence ranged from
low risk to some concerns for most trials,
with a limited number of studies showing
high or serious risk, as summarized in Table
2.

Among the twelve randomized controlled
trials evaluated with the Cochrane Risk of
Bias 2 (RoB 2) tool, most were judged as
low risk or some concerns, indicating
varying levels of potential bias but not
invalidating the overall findings. Only one
study assessing LASIK-associated dry eye
was rated as high risk of bias, primarily due
to methodological limitations such as
randomization and masking. The single
non-randomized study included in this
review was assessed using the ROBINS-|
tool and judged to have a serious risk of
bias, particularly in domains of confounding
and participant selection. Overall, most
studies demonstrated low to moderate risk
of bias, supporting the general reliability of
the evidence base. Nonetheless, results
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from studies with higher or serious risk
should be interpreted cautiously in the
context of clinical recommendations.

DISCUSSION

This systematic review of fifteen
randomized and  prospective trials
demonstrates that oral omega-3 fatty acids
may provide beneficial effects in patients
with Dry Eye Disease (DED) across diverse
populations, including those with
meibomian gland dysfunction (MGD),
contact lens wearers, diabetic patients,
LASIK-associated DED, and rosacea-
related DED. Most studies reported
improvements in tear film stability (TBUT),
tear production (Schirmer test), and patient-
reported symptoms such as OSDI and
DESS.'41622  Omega-3 supplementation
also appeared to reduce ocular surface
inflammation, including lid  margin
inflammation, improved meibomian gland
expression, and decreased inflammatory
mediators such as IL-17A in krill oil trials.™

Despite these findings, the certainty of
evidence is limited by methodological
considerations. Most randomized trials
were rated as some concerns in risk of bias,
particularly in outcome measurement
domains. The DREAM extension trial, while
relatively well-designed, did not
demonstrate  significant benefit over
placebo,? in contrast to smaller studies that
reported improvement.®2* Non-randomized
studies, such as Georgakopoulos (2017),°
were judged to be at serious risk of bias,
providing only supportive, low-certainty
evidence. Consequently, the overall
certainty of the body of evidence, as
evaluated using the GRADE framework,
was downgraded from high to moderate or
low.3>4

1. Omega-3 Effects in General DED
Populations

Oral omega-3 supplementation
demonstrated beneficial effects in general
DED populations, including patients with

meibomian gland dysfunction (MGD),
rosacea-related DED, LASIK-associated
DED, and diabetes-associated DED.
Kangari et al. (2013)?* reported that 180 mg
EPA plus 120 mg DHA twice daily for 30
days significantly increased TBUT,
Schirmer scores, and improved OSDI in
patients aged 45-90 years with DED.
Similarly, Olefiik et al. (2013)%% found that
omega-3 supplementation in patients with
MGD improved TBUT, OSDI, lid margin
inflammation, and meibomian gland
expression after three months of treatment.

Anti-inflammatory effects were
particularly notable with krill oil. Deinema et
al. (2017)'* demonstrated that krill oil
decreased IL-17A levels and improved tear
osmolarity and TBUT more effectively than
fish oil. Krill-derived omega-3 may offer
superior bioavailability and anti-
inflammatory effects. In contrast, large
multicenter studies such as the DREAM
extension trial and the rTG omega-3
randomized clinical trial did not show
significant  improvements in  TBUT,
Schirmer scores, or OSDI'®'S highlighting
variability in efficacy that may be influenced
by formulation, dosage, or patient
characteristics.

LASIK-associated and diabetes-related
DED appear to respond differently to
omega-3 supplementation. Goyal et al.
(2017)'® reported that in LASIK patients,
omega-3  supplementation increased
Schirmer scores and reduced conjunctival
staining but did not significantly improve
TBUT or OSDI. Georgakopoulos et al.
(2017)° observed that in patients with type
2 diabetes, omega-3 supplementation
improved TBUT, Schirmer test values, and
OSDI, as well as conjunctival cytology,
suggesting that baseline inflammation or
systemic comorbidities may influence
responsiveness. Beyond LASIK, benefits
may also extend to cataract patients.
Elaleem et al. (2022)%° reported that oral
linoleinic acid improved TBUT and tear
stability after phacoemulsification,
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supporting a role for supplementation in
enhancing postoperative ocular surface
recovery.

Variability in treatment response has
been noted. While most RCTs support
benefits, Bhargava et al. (2023)"
highlighted that supplementation may be
inconsistently effective, reflecting
heterogeneity in patient populations and
trial designs. Similarly, Byrne (2022)°
concluded that evidence remains mixed
when translated into clinical practice.

Overall, omega-3 supplementation in
general DED populations appears to
support tear film stability and reduce ocular
surface inflammation. However, variability
in outcomes underscores the importance of
individualized treatment strategies based
on DED subtype, severity, and baseline
tear film characteristics.

2. Omega-3 Effects in Contact Lens-
Related DED

In contact lens wearers, omega-3
supplementation has primarily been
associated with improved lens comfort, tear
production, and tear film stability. Bhargava
and Kumar (2015)® reported that six months
of  oral omega-3  supplementation
significantly increased TBUT and Schirmer
scores, while enhancing lens comfort and
reducing dry eye symptoms in a cohort of
496 contact lens users. These findings are
consistent with earlier pilot work by
Wojtowicz et al. (2011),"” which suggested
that omega-3 supplementation could
improve tear film stability in contact lens
users with dry eye. Systematic reviews
have similarly recognized contact lens
wearers as a subgroup that may benefit
from omega-3 supplementation.® The
TFOS DEWS Il Management Report also
highlights  nutritional  supplementation,
including omega-3 fatty acids, as a
supportive option for managing contact
lens—related dry eye."?

The mechanisms underlying these
improvements likely involve both tear film

stabilization and anti-inflammatory effects.
Omega-3 fatty acids have been shown to
modify meibomian gland secretions,
leading to a more stable lipid layer and
enhanced lubrication under contact lenses.
Whereas omega-3 use in general DED
populations emphasizes symptom relief
and reduction of ocular surface
inflammation, in contact lens wearers the
clinical emphasis is on functional outcomes
such as lens tolerance and comfort.
Variability in response among contact lens
users may be influenced by lens material,
wearing schedules, and baseline tear film
characteristics. Although most studies have
demonstrated positive outcomes, long-term
studies and standardized dosing regimens
remain limited. Bhargava and Kumar
(2015)® observed that improvements
plateaued after six months, suggesting a
possible ceiling effect or the need for
sustained supplementation to maintain
benefits.

Omega-3 supplementation was
generally safe in contact lens wearers, with
minimal adverse effects reported.®'” Larger
randomized trials have similarly confirmed
the good safety profile of oral omega-3
supplementation in DED patients.* The
TFOS DEWS Il Management Report also
emphasizes that omega-3 can be
considered a safe and supportive
adjunctive therapy, particularly when
combined with standard measures such as
artificial tears and lens hygiene."?
Considering its beneficial impact on both
tear film physiology and subjective comfort,
omega-3 may therefore be a valuable
addition to the management of contact
lens—related DED.

3. Considerations and Safety

Despite overall benefits, variability in
study outcomes warrants cautious
interpretation. Large multicenter studies,
including the DREAM extension and the
rTG omega-3 randomized trial, did not
demonstrate significant improvements in
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TBUT, Schirmer scores, or OSDI compared
with placebo.'®'® These discrepancies may
be attributable to differences in omega-3
formulation, dosage, treatment duration, or
patient characteristics. Notably, krill oil
consistently  showed greater  anti-
inflammatory and symptomatic
improvement than fish oil, suggesting that
source and bioavailability are important
determinants of efficacy.'*

Molina-Leyva et al. (2020)*® showed
Mediterranean diet adherence improved
dry eye parameters, and the TFOS Lifestyle
Report emphasized nutrition and
environmental factors in ocular surface
health.*® Safety data across included trials
were consistently favorable. Minimal
adverse events were reported even at
higher doses, supporting the feasibility of
long-term oral omega-3 supplementation in
both general DED and contact lens
populations.®'82*  This reinforces the
potential for omega-3 as a safe adjunctive
therapy.

CONCLUSION

Oral omega-3 fatty acids are generally
safe and can provide moderate
improvements in tear film stability, tear
production, and symptom relief in patients
with Dry Eye Disease across various
populations. Krill oil and high-dose
DHA/EPA formulations may offer superior
anti-inflammatory and symptomatic benefits
compared with standard fish oil. However,
treatment response can vary depending on
the DED subtype, baseline severity,
formulation, and duration of therapy.
Clinicians should consider these factors
when recommending omega-3
supplementation, and further standardized
studies are needed to optimize dosing and
long-term outcomes.
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