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Abstract
This case report explores the potential of 0.5% indometh-
acin eye drops (Indo0.5) in preventing the progression 
of epiretinal membrane traction. A 72-year-old patient 
with progressive vitreomacular traction was treated with 
Indo0.5, leading to a significant decrease in intraretinal 
cyst within 8 months, complete resorption after 16 months 
and full restoration of the retinal profile after 22 months. 
A mini literature review highlights the anti-inflammatory 
effects of indomethacin for various conditions affecting 
the anterior segment and suggests that the 0.5% con-
centration may also be effective in managing retinal in-
flammation. Indo0.5 could be a non-invasive option for 

slowing epiretinal membrane traction progression, sup-
porting further research to optimize treatment strategies.
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Introduction
Pathological cell proliferation on the surface of the inter-
nal limiting membrane (ILM) underlies the formation of 
abnormal tissue at the vitreoretinal interface, leading to 
the development of epiretinal membranes (ERMs), also 
known as macular pucker.1 These membranes can in-
duce traction on the retina, resulting in a range of visual 
disturbances such as decreased visual acuity, distortion 
and blurring or shadowing of central vision.2 ERMs can 
develop either spontaneously, without a known cause, in 
which case they are classified as idiopathic ERMs, or as 
a result of other conditions such as retinal diseases, eye 
surgery or trauma. Notably, the presence of vitreomacu-
lar traction and intraretinal oedema is often associated 
with thickening of the ILM.3

With advancing age, the ILM not only increases in thick-
ness but also becomes stiffer, likely due to modifications 
in its protein composition, including a notable increase 

in collagen IV and a decrease in laminin content.4 In the 
context of ERM formation, abnormal posterior vitreous 
detachment with vitreoschisis contributes to membrane 
proliferation.5–7 These pathological membranes, which 
adhere to the retina and incorporate hyalocytes, also 
attract monocytes from retinal vessels and glial cells, 
further consolidating the membranes. The traction and 
contraction associated with macular pucker are pri-
marily attributed to the hyalocytes within these mem-
branes.8,9

Inflammation is a significant factor in ERM pathogenesis, 
and its modulation may offer therapeutic opportunities 
in this setting. Non-steroidal anti-inflammatory drugs 
(NSAIDs) inhibit cyclooxygenase (COX) enzymes and 
suppress prostaglandin synthesis, including prostaglan-
din E2 (PGE2), which plays a central role in inflammation. 
In the eye, prostaglandins contribute to vasodilation, 
disruption of the blood–ocular barrier and leukocyte 
migration. By inhibiting COX, NSAIDs modulate inflamma-
tion and have demonstrated efficacy in treating retinal  
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diseases such as diabetic retinopathy10–14 and age-related 
macular degeneration.15–18 Furthermore, increasing evi-
dence highlights the significant role of COX2 in retinal 
diseases, underscoring the therapeutic potential of tar-
geting this pathway.19

Topical NSAIDs are commonly used after cataract sur-
gery to prevent cystoid macular oedema and man-
age inflammation. Indomethacin, a non-selective 
COX2 inhibitor, was first shown to lower the incidence 
and severity of cystoid macular oedema by prevent-
ing blood–retinal barrier breakdown caused by pros-
taglandin release.20 More recent studies have further 
supported the role of indomethacin in effectively 
decreasing vitreous PGE2 levels in patients undergoing 
vitrectomy for macular pucker.21,22 These findings high-
light the potential role of NSAIDs, including 0.5% indo-
methacin, 0.1% nepafenac, 0.09% bromfenac and 0.1% 
diclofenac, in managing posterior segment inflamma-
tion and provide valuable insights into their evolving 
clinical applications.

This article presents a case report illustrating changes 
in the vitreoretinal interface, particularly the formation 
of ERMs from the ILM, and explores the potential bene-
fits of using 0.5% indomethacin eye drops. Additionally, 
a mini literature review highlights the clinical studies 
conducted so far on the use of topical indomethacin in 
treating various ocular conditions.

Methods
This is a retrospective case report describing the out-
comes of a patient treated with single-dose vial eye 
drops containing an ophthalmic suspension with 0.5% 
indomethacin and hydroxypropylmethylcellulose (HPMC; 
INDOM 0.5%, Alfa-Intes, Italy), hereafter referred to as 
Indo0.5. The patient’s data are presented anonymous-
ly, with no identifiable details provided, ensuring that the 
patient’s identity cannot be determined in any way. Ad-
ditionally, a mini review of the literature was conducted 
to examine clinical studies specifically evaluating the ef-
ficacy of indomethacin in treating various ocular condi-
tions. A bibliographic search was performed on PubMed 
using the following keywords: ‘Indomethacin’ AND ‘eye 
drops’ AND ‘clinical trials’, limited to English-language 
articles published between 1 January 2000 and 6 Jan-
uary 2025. Studies were included if they were clinical 
studies assessing the efficacy of indomethacin eye 
drops in adults. Studies not focused on the topical use 
of indomethacin, as well as systematic reviews and 
meta-analyses, were excluded. Data were extracted fo-
cusing on key efficacy outcomes, and studies were syn-
thesized narratively.

Case report
A 72-year-old woman with no significant system-
ic diseases and no history of diabetes was followed 
with serial ophthalmic evaluations for several years. A 
complete eye exam was conducted during follow-up 
visits, which included visual acuity assessment using 
the Snellen test, Amsler grid test, Ishihara test, Worth 
four-dot test, Goldmann tonometry, endothelial cell 
count using a Topcon SP-3000P™ specular micro-
scope, Schirmer test, tear break-up time, widefield fun-
dus photography with the Zeiss Clarus 500, and optical 
coherence tomography angiography with the Zeiss 
Angioplex 6000.

During a routine visit, an ERM was detected in the left eye. 
The membrane was highlighted by a 12-mm HD 1-Line 
B-Scan (100x). An incomplete vitreous detachment was 
observed, with retinal attachments at the foveal clivus, 
a few millimetres from the foveal area, symmetric and 
without retinal traction. Snellen visual acuity was 8/10 
in both eyes due to the presence of early lens opaci-
ties. Macular thickness was 285 μm in the right eye and 
295  μm in the left eye. No pharmacological treatment 
was given at this stage (Figure 1A).

At the next check-up visit, vitreomacular traction was 
observed at the same points where, 20 months ear-
lier, mild, non-threatening adhesions of the hyaloid 
membrane to the ERM had been noted. In the macu-
lar cube 512x128 scan, central millimetre volumes were 
285 μm in the right eye and 373 μm in the left eye. At 
this stage, intraretinal cavities developed at the foveal 
site, resulting in partial loss of the foveal pit. Visual acu-
ity in the left eye decreased to 7/10, whilst the Amsler 
test remained unchanged from the initial assessment 
(Figure 1B).

The patient was prescribed topical Indo0.5 in single-dose 
vials to be administered twice daily for the first 60 days, 
then once daily without interruption (including in the 
healthy right eye) until the last observation on 13 March 
2024. The chosen dosing strategy can be considered 
‘soft’ as it follows a gradual, sustained approach with a 
lower administration frequency over time. This regimen 
allows for long-term management of the chronic inflam-
matory condition whilst minimizing the risk of adverse 
effects associated with higher dosing frequencies.

Eight months after Indo0.5 treatment, the intraretinal 
cysts had significantly decreased; however, occasional 
hyperreflectivity of the ILM persisted without any asso-
ciated traction (Figure 1C). In the macular cube 512 × 128 
scan, central millimetre volumes were 285 μm in the right 
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Figure 1.  Optical coherence tomography scans.

Optical coherence tomography scans obtained (A) during a routine visit, showing 
incomplete vitreous detachment with retinal attachments at the foveal clivus, located a few 
millimetres from the fovea in the left eye; (B) during a check-up visit, showing clear vitreous 
traction in the left eye, with intraretinal cavities observed in the foveal region and partial 
loss of the foveal pit; (C) after 8 months of 0.5% indomethacin eye drop treatment, showing 
a significant reduction in the intraretinal cysts in the left eye, with no evidence of traction; 
(D) after 16 months of 0.5% indomethacin eye drop treatment, confirming the complete 
disappearance of intraretinal cysts in the left eye; and (E) 22 months after the onset of 
traction, showing that the retinal profile in the left eye has nearly returned to normal. 
Reproduced with permission from Ref.39

eye and 321 μm in the left eye. By month 16, the intraret-
inal cysts had completely resorbed (Figure 1D). Central 
millimetre volumes in the Macular Cube 512 × 128 scan 
measured 355 μm in the right eye and 318 μm in the left 
eye.

Twenty-two months after the onset of the traction 
process, the retinal profile in the left eye had nearly 
returned to normal, though discontinuous ILM hyper-
reflectivity persisted. Visual acuity had recovered to 
baseline levels (Figure 1E). In the right eye, initial traction 

was noted in the foveal area, along with ILM thickening 
suggestive of early ERM formation; however, no subjec-
tive symptoms or visual acuity loss were reported. The 
lens opacities remained unchanged in both eyes, and 
visual acuity was 7–8/10. In the Macular Cube 512 × 128 
scan, the central millimetre volumes were 339 μm in the 
right eye and 313 μm in the left eye.

Figure 2 presents side-by-side optical coherence 
tomography images of both eyes at the onset of the 
traction process (in the left eye) and 22 months later. 
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Figure 2.  Optical coherence tomography and macular cube scans of the eyes.

Optical coherence tomography scans of the right eye (A, C) and of the left eye (B, D) at 
the initiation of 0.5% indomethacin eye drop treatment (A, B) and 22 months later (C, D), 
showing initial traction in the foveal area and thickening of the internal limiting membrane 
(ILM), consistent with an epiretinal membrane in the right eye (C). (E, F) Macular cube scans 
of the left eye (LE) at the start of 0.5% indomethacin eye drop treatment (E) and 22 months 
later (F). RPE, retinal pigment epithelium.
Reproduced with permission from Ref.39

Additionally, the Macular Cube scans of the left eye at 
both time points are shown.

The Schirmer test, tear break-up time and endothe-
lial cell count using specular microscopy showed no 
significant changes over time compared to baseline 
measurements or follow-up assessments. The patient 
reported no side-effects related to the prescribed eye 
drops and showed good tolerability.

Mini literature review
A summary of representative studies across various 
clinical conditions is presented in Table 1.

Most of the reviewed clinical trials focused on the use of 
0.1% indomethacin eye drops, either alone23–27 or in com-
bination with other treatments, such as gentamicin eye 
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drops,28 or administered before intravitreal injections 
(IVIs) of bevacizumab, ranibizumab or aflibercept.29 These 
studies have shown that 0.1% indomethacin is effective in 
several indications. When combined with gentamicin, it 
reduces pain and discomfort associated with traumatic 
corneal abrasion compared to gentamicin alone.28 It was 
also found to reduce sub-clinical conjunctival inflam-
mation before filtering surgery more effectively than 
fluorometholone.23 In the context of cataract surgery, 0.1% 
indomethacin reduced postoperative ocular inflamma-
tion compared to 0.5% ketorolac25 and was effective in 
preventing inflammation even when compared to 0.1% 
dexamethasone.26 Additionally, it was shown to reduce 
pain after laser sub-epithelial keratomileusis treatment 
when compared to 0.1% fluorometholone.27 A study by 
Toker et al.24 reported that 0.1% indomethacin, similar to 
0.5% ketorolac, was more effective than artificial tears in 
reducing conjunctival hyperaemia in patients with mea-
sles during the first 2 weeks of infection. However, neither 
treatment alleviated burning sensations, foreign body 
sensations or photophobia. Additionally, SakallioĞlu et 
al. found that, whilst 0.1% indomethacin administered 
before IVIs did not significantly reduce pain immediately 
afterwards, it significantly lowered visual analogue scale 
scores 6 hours post-administration.29

Other clinical trials specifically examined the use of 
0.5% indomethacin eye drops. Allegri et al. conducted 
a randomized, double-blind, placebo-controlled clini-
cal trial to assess the efficacy and tolerability of Indo0.5 
(administered four times daily over a 6-month treat-
ment period) in patients with macular oedema due 
to various aetiologies of uveitis.30 The study found that 
Indo0.5 significantly reduced macular oedema at the 
6-month follow-up compared to placebo. However, vit-
reoretinal traction prevented the complete resolution 
of ME in some patients. Russo et al. conducted a pro-
spective pilot study on patients with new-onset choroi-
dal neovascularization (CNV), where participants were 
randomized to receive either intravitreal ranibizumab 
(IVR) injections alone or in combination with Indo0.5.31 
All patients received monthly 0.5 mg IVR injections for 
3 months, followed by additional monthly injections 
as needed. Patients in the indomethacin group also 
self-administered one drop of Indo0.5 three times daily 
for 12 months. At 12 months, both groups showed signif-
icant improvement in best-corrected visual acuity and 
central retinal thickness but the indomethacin group 
exhibited more pronounced benefits and required fewer 
IVR injections. The absence of treatment-related serious 
adverse events, along with the demonstrated safety and 
tolerability of the treatments throughout the 12-month 
period and high compliance with eye drop use, provides 
strong evidence supporting the overall safety and toler-
ability profile of Indo0.5.

Studies have evaluated the effects of topical NSAID 
administration, including 0.5% indomethacin, on vitre-
ous PGE2 levels in patients undergoing vitrectomy. One 
study found that treating patients with NSAIDs (three 
times daily for 7 days) before surgery reduced vitreous 
PGE2 levels, particularly with 0.5% indomethacin, 0.09% 
bromfenac and 0.1% nepafenac.21 A more recent study 
indicated that 0.5% indomethacin and 0.09% bromfenac 
were more effective in reducing PGE2 levels compared 
to 0.1% diclofenac and 0.3% nepafenac, with diclofenac 
associated with higher PGE2 concentrations.22

Discussion
We presented a clinical case detailing the evolution and 
management of ERM in an older patient using Indo0.5. 
No evident signs of progression in the traction process 
were observed. Significant reduction in intraretinal cysts 
was observed after 8 months of Indo0.5 treatment, with 
full resorption after 16 months and complete restoration 
of the retinal profile 22 months after the onset of traction. 
The therapy was also administered to the contralateral 
eye as a preventive measure. After several months of 
follow-up, a mild membrane appeared in the contralat-
eral eye, initially showing traction but without functional 
consequences. These observations suggest that Indo0.5 
may effectively prevent the progression of ERM-related 
traction, particularly in older patients, where early in-
tervention can play a key role in slowing or halting the 
development of tractional complications that could 
result in significant visual acuity impairment, potential-
ly requiring surgical intervention. In cases where trac-
tion from an ERM causes significant visual impairment 
or structural changes in the retina, surgical intervention, 
such as vitrectomy, is often necessary to directly re-
move the ERM and relieve the traction. However, in some 
cases, traction may spontaneously resolve over time. 
The resolution of traction can be monitored using imag-
ing techniques, such as optical coherence tomography, 
which allows for the assessment of changes in traction 
and its eventual disappearance.32 Generally, sponta-
neous resolution occurs more frequently in individuals 
without other systemic conditions and when the vitre-
ous detachment, through incomplete, does not lead to 
significant persistent adhesions within the vascular ar-
cades.33,34

NSAIDs are used to reduce retinal inflammation and con-
trol macular oedema. By addressing the inflammatory 
component, they can help decrease retinal oedema, 
which may, in turn, reduce the mechanical stress or trac-
tion on the retina caused by the ERM. Sub-Tenon’s cor-
ticosteroid injections also manage inflammation and 
macular oedema but work through a different mecha-
nism and are typically reserved for more severe cases 
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of inflammation.35 NSAIDs, in the form of eye drops, are 
generally preferred due to their ease of use, non-invasive 
nature and lower risk of complications, making them 
more patient-friendly compared to sub-Tenon’s corti-
costeroid injections, which are more invasive and asso-
ciated with a higher risk of side-effects, particularly in 
individuals with systemic conditions such as diabetes or 
hypertension.36,37

A study conducted by Allegri et al. reported that 7 out 
of 46 eyes treated with Indo0.5 four times daily did not 
achieve complete resolution of macular oedema due to 
vitreoretinal traction.30 Whilst the 0.5% indomethacin for-
mulation used in that study was the same as in the case 
report presented here, the findings highlight the impor-
tance of considering both the dosage regimen and the 
treatment duration in future studies to optimize thera-
peutic outcomes.

Furthermore, we provide an overview of clinical stud-
ies conducted with indomethacin eye drops. Whilst 
the dosage, follow-up duration and ocular conditions 
vary across studies, all have shown that indometha-
cin is well tolerated. Most studies have established the 
safety and efficacy of 0.1% indomethacin for treating 
anterior segment inflammation, whilst only a few have 
evaluated the more concentrated 0.5% formulation. This 
higher-dose suspension is indicated for treating inflam-
matory conditions of the anterior segment and inflam-
mation following cataract surgery but it also appears 
to be effective for inflammatory conditions involving the 
vitreous and retina, as supported by the pharmacoki-
netic data. Bucolo et al.9 evaluated the ocular pharma-
cokinetics of two different indomethacin formulations 
(ophthalmic solution containing 0.1% indomethacin + 
hydroxypropyl-β-cyclodextrin (IND-CD) versus oph-
thalmic suspension containing 0.5% indomethacin + 
HPMC (IND-HPMC)) in rabbit eyes. The study found that 
0.5% indomethacin exhibited better ocular distribution 
and higher drug concentrations in the posterior pole of 
the eye, making it more effective for managing retinal 
inflammatory conditions than the 0.1% formulation. The 
peak concentrations of indomethacin in the vitreous 
were achieved within 60 minutes after a single instil-
lation of IND-CD and 30 minutes after IND-HPMC. The 
IND-HPMC formulation resulted in higher drug levels in 
the vitreous compared to IND-CD, with an AUC0–240 of  
53.8 ng/mL per min for IND-HPMC versus 12.5 ng/mL per 
min for IND-CD. The maximum concentration in the vitre-
ous was also significantly higher for IND-HPMC (31 ng/mL)  
compared to IND-CD (6.37 ng/mL). This difference is 
likely due to variations in drug concentration and the 
use of different vehicle formulations.9 HPMC is a viscosity 
enhancer that reduces surface tension, prolongs cor-
neal contact time and improves ocular bioavailability.38 

Therefore, the presence of HPMC in the Indo0.5 formu-
lation enhances ocular distribution, ensuring therapeu-
tically relevant retinal concentrations of indomethacin, 
which may be particularly useful for treating posterior 
segment disorders.9

As an NSAID, indomethacin reduces inflammation by 
lowering the production of PGE2, a key inflammatory 
mediator. Studies in patients undergoing vitrectomy 
have shown that NSAIDs, such as 0.5% indomethacin, 
0.09% bromfenac and 0.1% nepafenac, significantly 
lower vitreous PGE2 levels.21 Another study found that 
0.5% indomethacin and 0.09% bromfenac were more 
effective than 0.1% diclofenac and 0.3% nepafenac in 
reducing PGE2 levels, with diclofenac associated with 
higher PGE2 concentrations.22 Thus, monitoring pros-
taglandin levels in the aqueous and vitreous humour 
before and after indomethacin administration provides 
a valuable method for assessing its efficacy in reducing 
inflammation. By tracking these prostaglandin levels, 
it is possible to directly evaluate how effectively indo-
methacin decreases inflammatory markers in the eye.

Furthermore, studies on Indo0.5 have demonstrated its 
ability to significantly diminish inflammatory macular 
oedema30 and provide an additive effect by reducing 
central retinal thickness in CNV,31 highlighting its capacity 
to reach the retina and effectively control inflammation. 
These findings suggest that 0.5% indomethacin may 
be particularly beneficial for managing posterior seg-
ment inflammation, a common concern in patients with 
ERM-related traction.

Although the frequency and duration of indomethacin 
treatment require further investigation, existing stud-
ies demonstrate that a higher concentration, such as 
0.5%, may offer enhanced efficacy in managing retinal 
inflammation due to improved ocular distribution.

A more recent study compared the effects of eight 
different NSAIDs administered before IVIs to alleviate 
injection-related pain and found that 0.1% indometh-
acin, along with 0.03% flurbiprofen and 0.1% pranopro-
fen, did not significantly relieve pain immediately but 
provided notable benefits after 6 hours.29 Based on 
the current understanding, it is possible that a higher 
concentration formulation of topical indomethacin eye 
drops could offer faster and more pronounced pain 
relief following IVIs. This effect may be attributed to 
higher drug concentrations reaching the site of inflam-
mation, thereby potentially enhancing the therapeutic 
response.

Whilst 0.1% indomethacin is primarily indicated for 
inflammatory processes of the anterior segment, 
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pharmacokinetic data and limited clinical experience 
suggest that 0.5% indomethacin not only effectively con-
trols anterior segment inflammation but may also offer 
additional benefits in managing retinal inflammation. 
This higher concentration could potentially improve out-
comes in conditions such as ERM, macular oedema and 
CNV. Given these potential benefits, further studies are 
needed to optimize treatment protocols and explore the 
broader therapeutic applications of 0.5% indomethacin 
eye drops for posterior segment diseases, particularly in 
reducing PGE2 levels, controlling inflammation and pre-
venting ERM progression.

Conclusions
Whilst controlled clinical studies, particularly those em-
ploying a double-blind design, are essential for further 
elucidating the role of inflammation in ERM formation 
and the effects of indomethacin on tractional chang-
es, the case presented herein suggests that Indo0.5 
may represent a valuable conservative approach for 
controlling tractional forces at the vitreoretinal inter-
face over time, thus preserving visual function. Further 
research is needed to deepen our understanding of this 
complex condition in the long term.
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