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ABSTRACT

Purpose: To determine whether short-term preoperative topical nepafenac 0.1% reduces vitreous inflammatory biomarkers in patients
with rhegmatogenous retinal detachment (RRD) and early proliferative vitreoretinopathy (PVR).

Methods: A randomized, double-masked, clinical trial study was done, with a total of 61 subjects, which were allocated to 31 subjects
in nepafenac 0.1% group and 30 subjects in the control group. The subjects included were RRD patients with PVR A or B, scheduled for
vitrectomy. Vitreous samples were collected during vitrectomy and vitreous biomarker levels (PGE2, COX-2, TGF-B, and monocytes)
of each group were analysed.

Results: No statistically significant differences were observed between nepafenac and control groups. The mean (Standard Deviation
[SD]) of PGE2 was 89.38 pg/mL in the nepafenac 0.1% group and 91.77 pg/mL in the control group. The median (range) COX-2 in
the nepafenac group and control group was 1.47 (1.27-1.57) ng/mL and 1.32 (1.25-1.55) ng/mL, respectively; TGF-p was 43.69 (8.01-
229.06) pg/mL and 51.83 (15.61-319.58) pg/mL, respectively; and monocytes (comparison of CD14 and CD45) was 86.79 (46.5-96.51)
% and 90.25 (24.85-95.24) %, respectively.

Conclusion: Short-term preoperative topical nepafenac does not significantly modulate vitreous inflammatory biomarkers in early
PVR. These findings suggest that targeting the COX—prostaglandin pathway alone may be insufficient to influence the complex
inflammatory—fibrotic cascade underlying PVR.
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INTRODUCTION

PVR remains the major cause of surgical failure in RRD
repair.!*Prompt surgical managementis the standard therapy
in RRD repair. However, in many places vitreoretinal (VR)
surgery facilities is limited, such as in Indonesia, where
mainly located within referral hospitals. Widjaja et al®
reported that the travel distance to the referral hospital was
associated with a longer period from symptom onset of
RRD to consultation. The time of onset-to-consultation of

31-60 days was significantly associated with the severity of

proliferative vitreoretinopathy (PVR). Furthermore, there
are currently only 162 VR surgeons in Indonesia [InaVRS-
Perdami 2023, personal communication]. Considering the
restricted availability of VR surgery facilities in Indonesia,
preventing the development of PVR prior to surgery may

potentially be a significant initial step in managing RRD.

Until recently, there has been no recommended

pharmacological therapy before surgery to prevent the

formation of PVR in RRD. Previous studies involving the

1 Department of Ophthalmology, Faculty of Medicine Universitas Indonesia -

Dr Cipto Mangunkusumo Hospital, Jakarta, Indonesia

2 Department of Parasitology, Faculty of Medicine Universitas Indonesia,

Jakarta, Indonesia

Received: 13.01.2026
Accepted: 08.04.2026

J Ret-Vit 2026; 35: 145-151
DOI:10.37845/ret.vit.2026.35.19

Correspondence author:
Ari Djatikusumo
Email: dr_djatikusumo@yahoo.com

Copyright © 2026 The author(s). This is an open-access article under the terms of the Creative Commons Attribution License (CC BY) which permits
unrestricted use, distribution, and reproduction in any medium or format, provided the original work is properly cited.

145


mailto:burhaneddink@hotmail.com
https://orcid.org/0000-0001-8530-3374
https://orcid.org/0000-0002-8618-1468
https://orcid.org/0000-0002-7026-5341
https://orcid.org/0000-0001-7708-5135
https://orcid.org/0000-0002-3960-654X

Preoperative Topical Nepafenac and Vitreous Inflammatory Biomarkers in Early Proliferative

146

Vitreoretinopathy: A Randomized Controlled Trial

use of pharmacological agents, such as anti-inflammatory
and anti-proliferative agents, have been reported to prevent
the development of PVR.** Transforming growth factor beta
(TGF-B) and monocytes/macrophages play an important
role particularly in regulating cell growth and promoting
the proliferation of retinal pigment epithelial (RPE) cells
and glial cells, inducing retinal fibrosis and contraction.®’
Indirect regulation of cell proliferation through arachidonic
acid metabolites was also overexpressed in the vitreous
of PVR patients. A significant elevation of prostaglandin
levels was found and is associated with intraocular
inflammation and the breakdown of the blood-retinal
barrier in the development of PVR.% The administration
of nonsteroidal anti-inflammatory drugs (NSAIDs) could
inhibit the expression of COXs and reduce the incidence of

membrane formation in PVR models.!%!!

Nepafenac 0.1% eye drops is a potent NSAID that has
been proven effective in preventing macular edema in
cases of post-cataract surgery and diabetic retinopathy.'>!?
It has excellent penetration into intraocular tissues,
especially the vitreous, and has been reported to reduce
the level of prostaglandin E2 (PGE2) in the vitreous.'*!
However, its effect on vitreous inflammatory mediators
in RRD-associated PVR remains unclear. We hypothesize
that preoperative topical nepafenac reduces vitreous

inflammatory biomarkers associated with early PVR

MATERIAL AND METHODS
Study Design

This was a double-masked, randomized controlled trial
study designed to evaluate the effect of pre-operative
nepafenac 0.1% in RRD patients to prevent PVR. This
study was approved by the Ethics Committee of the
Faculty of Medicine, Universitas Indonesia, and Cipto
Mangunkusumo Hospital (KET-87/UN2.F1/ETIK/
PPM.00.02/2021) on 8" February 2021 and already
registered on protocol registration system (Clinical trial ID:
NCT07162818). All subjects provided written informed

consent.
Eligibility Criteria

We recruited participants among consecutive patients
with rhegmatogenous retinal detachment and proliferative

vitreoretinopathy undergoing pars plana vitrectomy at the

Vitreoretina Policlinic in Cipto Mangunkusumo Kirana
Hospital from April to December 2021. The inclusion
criteria were patients of the age of 18 years old and above
with macula-off RRD, grade A or B PVR, and RRD onset
upon examination up to 1 month. The exclusion criteria
included RRD patients with media opacification, a history of
intraocular surgery in less than 3 months, other eye disease
comorbidities (i.e., macular hole, epiretinal membrane),

other systemic diseases, and a history of NSAID allergy.
Randomization

All the recruited subjects were randomized into two
groups, Nepafenac 0,1% group and the control group. Both
Nepafenac 0,1% for the intervention group and artificial
tears for the control group were prescribed on the affected
eye at a dose of three times a day for 5 days before the
scheduled vitrectomy surgery. The operating surgeon,
ophthalmologist, nurses, and residents who performed the
pre-, intra-, and postoperative evaluations were blinded to

the subject group.
Preoperative Evaluation

A preoperative standard ocular examination was done
including best-corrected visual acuity (BCVA), slit-lamp
examination, and funduscopy using condensing 78-dioptric
lenses, and IOP measurement. Fundus photography using
Visucam 200 camera (Carl Zeiss Meditec AG, Germany)
was obtained for grading of PVR.

Vitreous Sampling and Vitrectomy Procedure

A conventional 3-port PPV was performed using a 27-gauge
transconjunctival system under retrobulbar anesthesia
(Constellation Vision System; Alcon, FortWorth-TX).
Undiluted vitreous samples (0.5-1.0 mL) were obtained
at the start of surgery prior to infusion. Samples were
immediately snap-frozen and stored at -80°C until analysis.
PPV was done with several steps, including core vitrectomy,
peripheral vitreous shaving, identification of retinal breaks,
fluid-air exchange, laser retinopexy, and tamponade with

expansile SF6 gas or silicone oil.
Measurement PGE2

Vitreous samples were thawed and subjected to quantitative
analysis of PGE2 levels using a commercially available
Prostaglandin E2 Monoclonal ELISA Kit (Cayman, Ann
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Arbor, MI) according to the manufacturer’s instructions.
Standards, controls, and vitreous samples were added to
antibody-coated microplate wells specific to mouse IgG,
followed by the addition of acetylcholinesterase-PGE2
tracer conjugate and PGE2 monoclonal antibodies. The
plate was incubated overnight at 4°C. During incubation,
competition occurred between PGE-2 in the sample
and acetylcholinesterase-PGE2 conjugate to bind with
the PGE2 monoclonal antibodies. The PGE-2 antibody
complexes would then bind to the mouse IgG polyclonal
antibodies on the well walls. The plate was washed, and
Ellman reagent was added to each well in the microplate.
The plate was covered and incubated at room temperature
on an orbital shaker for 60 minutes. The formed color was
read at wavelengths of 405420 nm, and the data were
analyzed using Microsoft Excel (Microsoft Corporation,
Redmond, WA) and the Cayman Chemical Company
EIATriple workbook. The color intensity was inversely

proportional to the PGE2 levels in the sample/standard.
Measurements of COX-2

Vitreous samples were thawed and subjected to quantitative
analysis of COX-2 levels using a commercially available
Human Cyclooxygenase 2 (COX-2) ELISA Kit (Cayman,
Ann Arbor, MI),

instructions. The vitreous sample was added to microtiter

according to the manufacturer’s
plate wells that had been coated with monoclonal antibodies
against COX-2. COX-2 would bind to these antibodies. The
sample was measured by spectrophotometry at a wavelength
of 450 nm. A standard curve was plotted by comparing the

color intensity with the standard concentrations.
Measurements of TGF-

Vitreous samples were thawed and subjected to quantitative
analysis of TGFp-1 levels using a commercially available
kit Quantikine ELISA Human TGFB-1 (R&D System, MN,
USA) according to the manufacturer’s instructions. The
sample was measured by spectrophotometry at a wavelength
of 450 nm. A standard curve was plotted by comparing the

color intensity with the standard concentrations.
Measurements of Monocytes

Vitreous samples were thawed and subjected to quantitative
analysis of monocyte levels by flow cytometry using a

FACSCanto II flow cytometer (Becton Dickinson, San

Jose, CA), with CD14 used as a monocyte marker. The
measurement obtained was the comparison of monocyte
count (CD14) with cell count (CD45) in percentage.
Measurements were analyzed with FACSDiva.

Statistical Analysis

Clinical data were analyzed with descriptive statistics.
T-independent test and Mann-Whitney U test were used for
the comparison of vitreous biomarker mean value between
groups, with p values < 0.05 were considered statistically
significant. All analysis was performed using IBM SPSS,
version 26 (IBM Corp).

RESULTS

Baseline Characteristics

The vitreous samples of the research subjects were then
analyzed at the Laboratorium Terpadu Faculty of Medicine,
Universitas Indonesia from April 2021 to December 2021.
Atthe time of'the study, 67 prospective subjects with clinical
diagnoses of RRD and PVR were recruited. Five subjects
did not meet the study criteria or were excluded due to PVR
conditions with comorbid other eye diseases, which were
known when following the pre-operative examination. The
study was conducted on 62 subjects, with 31 subjects in
each control group and treatment with nepafenac 0.1%.
During the study, no subjects were found with side effects
from the eye drops used. In the control group, 1 patients was
lost to follow-up on the 28" postoperative day of control
due to the patient being hospitalized outside the hospital.
At the end of the study, 61 eyes were obtained from 61
subjects involved in the study, which were 31 subjects in
the nepafenac 0.1% group and 30 subjects in the control
group. Table 1 described the baseline characteristics of the

subjects.

The mean age of the subjects was 44.87 years for the
nepafenac group and 47.6 years for the control group, with
an age range of 18-69 years. The sex distribution was more
male subjects in both groups, namely in the nepafenac
0.1% group, male (70.97%) and female (29.03%), and in
the control group, male (63.33%) and female (36.67%).

The median interval between RRD onset and examination
was 7 days in the nepafenac 0.1% group and 14 days in
the control group, with durations ranging from 3-30

days. Before treatment, a best-corrected visual acuity
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Table 1 Baseline characteristics of the subjects
Group
Baseline Characteristics Nepafenac 0.1% Control p
(n=31) (n=30)
Age (year = SD) 44,87 + 11,86 47,6 + 12,75 0,391°
Gender (%)
Male 22 (70,9) 19 (63,3) 0,592°
Female 9(29.1) 11 (36,7)
Lens Status (%)
Phakic 30 (96.8) 28 (93.3) -
Pseudophakic 1(3.2) 2 (6.7)
RRD Onset (days, range) 7 (4-30) 14 (3-30) 0,252¢
BCVA(%)
>6/18 2 (6.45) 1(3.33)
> 6/60—< 6/18 10 (32.26) 5(16.67)
> 3/60—< 6/60 2 (6.45) 3(10) 0,008
<3/60 17 (54.84) 31 (70)
IOP (mmHg, range) 9.4 (5-15.7) 10 (6-19.5) 0,857¢
PVR Grade (%)
A 4(12.9) 6 (20) 0,508°
B 27 (87.1) 24 (80)
Retinal Breaks (%)
Solitz_lry 26 (83.9) 25 (83.3) 1,00°
Multiple 5(16.1) 5(16.7)
Retinal Breaks Location (%)
Superior 13 12
Inferior 11 7
Temporal 9 14 B
Nasal 2 )
Macula 0 0
*T-independent test; ® Fisher-Exact test; ©,Mann-Whitney test.

(BCVA) examination of intraocular pressure (IOP), and
determination of the degree of PVR are performed. The
Median BCVA of the nepafenac 0.1% group was lower
preoperative than that of the control group. In both groups,
80% of cases were grade B PVR.

Vitreous Biomarker Levels

The vitreous biomarker levels between the two groups
were summarized in Table 2. The mean (SD) of PGE2 was
89.38 pg/mL in the nepafenac 0.1% group and 91.77 pg/
mL in the control group. The median (range) COX-2 in the
nepafenac group and control group was 1.47 (1.27-1.57)

ng/mL and 1.32 (1.25-1.55) ng/mL, respectively; TGF-B
was 43.69(8.01-229.06) pg/mL and 51.83 (15.61-319.58)
pg/mL, respectively; and monocytes (comparison of CD14
and CD45) was 86.79 (46.5-96.51) % and 90.25 (24.85-
95.24) %, respectively. The mean value of PGE2, COX-2,
TGF-B, and monocytes showed no statistically significant
difference between the two groups (p > 0,05). However,
the average of PGE2 and median of TGF-f, and monocytes
was lower in the nepafenac group by 0.1% compared to the

control group.

DISCUSSION
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Table 2 Vitreous Biomarker Levels of Nepafenac 0.1% and Control Group
Group
Vitreous Biomarkers Nepafenac 0,1% Control p
(n=31) (n=30)

PGE2 (pg/mL + SD) 89,38 + 25,077 91,77 £ 30,87 0,742*
COX-2 (ng/mL) 1,47 (1,27-1,57) 1,32 (1,25-1,55) 0,052°
TGF-B (pg/mL) 43,69 (8,01-229,00) 51,83 (15,61-319,58) 0,419*
Monocyte (%) 86,79 (46,5-96,51) 90,25 (24,85-95,24) 0,457°
*T-independent test; ® Mann-Whitney test.

This is the first study to compare the effect of nepafenac
0.1% in reducing the levels of vitreous inflammatory
biomarkers in RRD-PVR patients. Inflammation plays a
significant role in stimulating the development of retinal
fibrosis in PVR. Multiple inflammatory biomarkers
including growth factors, cytokines, and inflammatory
cells have been observed in the vitreous of individuals with
RRD-PVR.!%!"It is assumed that inflammation responses in
RRD are more severe than in uveitis. Therefore, treatment
approaches for RRD may include anti-inflammatory drugs
to prevent the development of PVR.

This randomized controlled trial demonstrates that short-
term preoperative topical nepafenac does not significantly
reduce vitreous inflammatory biomarkers in early PVR.
While small numerical reductions were observed, effect
size analysis suggests limited biological relevance.
Previous studies using nepafenac 0.1% to reduce PGE2
levels showed inconsistent results, but those studies did
not include RRD patients.'*!>8 The levels of COX-2
did not show significant differences between nepafenac
0.1% and the control group, as NSAIDs could not inhibit
the expression of COX-2 mRNA and protein. However,
it inhibits the enzymatic function of COX-2, which is
indirectly assessed through PGE2 level measurements. '

TGF- B levels did not show significant differences in COX-
2 between the two groups. It is possibly due to NSAIDs
that may not directly work to reduce TGF-f levels.
Previous reports have indicated the use of anti-proliferative
agents or anti-growth factor pathway inhibitors to directly
target TGF- B, however, the results were unfavourable.?**!

The lack of significant reduction in inflammatory

biomarkers may also reflect the complex and multifactorial
pathogenesis of proliferative vitreoretinopathy, in which
inflammatory signaling interacts with multiple fibrotic
pathways. Following retinal detachment, damaged
retinal pigment epithelial (RPE) cells migrate into the
vitreous and interact with glial cells, macrophages, and
fibroblasts to form fibro-cellular membranes, a hallmark
of proliferative vitreoretinopathy. This process is closely
linked to epithelial-mesenchymal transition (EMT), in
which epithelial cells acquire mesenchymal characteristics
that promote proliferation, migration, and extracellular
matrix production. Inflammatory mediators also contribute
to this process through the arachidonic acid cascade.
Cyclooxygenase enzymes generate prostaglandins that
amplify inflammation, and both COX-1 and COX-2 have
been detected in PVR membranes. However, upstream
mediators such as phospholipase A: also regulate RPE
proliferation and inflammatory signaling, suggesting that
inhibition of the COX—prostaglandin pathway alone may
be insufficient to suppress the complex fibroproliferative
cascade underlying PVR development'®?2, Monocyte
levels showed a ratio of CD14/CD45 of more than 80%
in both groups. This finding suggests that monocytes may
be the primary inflammatory cells in the development of
PVR. This result also showed a higher level of monocyte
count when compared to macular hole patients, 52.75
% (17.9-83).2 Although statistical significance was not
achieved, the observed downward trend suggests potential
biological activity that may require larger sample size or
longer exposure duration to demonstrate significance.
Pharmacokinetic limitations may also contribute. Topically

administered nepafenac may not achieve sufficient vitreous
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concentrations within a short treatment window to exert
meaningful effects. Posterior segment penetration remains
variable and may require higher dosing, longer duration,
or alternative delivery routes, despite previous reports of

relatively high vitreous concentrations.'*!?

These findings provide important mechanistic insight.
Inhibition of the COX-prostaglandin pathway alone
appears insufficient to suppress the complex inflammatory—
fibrotic cascade underlying PVR. The pathogenesis of
PVR involves multiple parallel pathways, including TGF-3
signaling, EMT, and cellular proliferation, which may not

be adequately addressed by NSAID monotherapy.

Although our study could not establish the role of nepafenac
0.1% in reducing vitreous biomarker levels, however,
it can be concluded that the inflammatory response as a
consequence of RRD does occur. The management of
RRD is expected to go beyond surgery, considering the
delays in treatment due to limited access and hospital
capacity. Anti-inflammatory therapy may be considered as
a preoperative intervention to limit further damage to the
retina, specifically the formation of PVR, thus improving
anatomical and functional outcomes. These results align
with emerging evidence that single-pathway targeting
strategies are unlikely to succeed in PVR prevention.
Future approaches may require combination therapies
targeting inflammation, fibrosis, and cellular proliferation

simultaneously.

CONCLUSION

Topical nepafenac 0.1% administered preoperatively
does not significantly modulate vitreous inflammatory
biomarkers in early PVR. These findings suggest that
broader or multi-target therapeutic strategies are required

to effectively influence PVR pathogenesis.

ETHICS APPROVAL

This study was approved by the ethics committee of
Faculty of Medicine, Universitas Indonesia and Cipto
Mangunkusumo Hospital and was carried out following the

ethical principles outlined in the Declaration of Helsinki.

Funding

This research is funded by Directorate of Research and
Development, Universitas Indonesia under Hibah PUTI
2022 [NKB-137/UN2.RST/HKP.05.00/2022].

Author Contributions

All authors contributed substantially to the conception,
study design, execution, acquisition of data, analysis and
interpretation of the data or in all of these areas; participated
in drafting, revising, critically reviewing the manuscript;
agreed to the final version for publication and accept full

responsibility for the integrity of the work.
Disclosure

The author(s) report no financial or non-financial conflicts

of interest in this work.

REFERENCES
1. Carpineto P, Licata AM, Ciancaglini M. Proliferative
Vitreoretinopathy: A Reappraisal. J Clin Med

2023;12(16):5287; doi: 10.3390/jcm12165287.

2. Durukan A. Why Proliferative Vitreoretinopathy Occurs?
Journal of Retina-Vitreous 2013;(21):155-159.

3. Widjaja SA, Hiratsuka Y, Ono K, et al. The Impact of Travel
Distance to Delayed Presentation and Follow-up Attendance
of Retinal Detachment Cases in Surabaya, Indonesia.
Juntendo Medical Journal 2022;68(1):JMJ21-0024-OA; doi:
10.14789/jmj.JMJ21-0024-OA.

4. Xu M, Fan X, Huang X, et al. Steroid Drugs as an Adjunct
for Reducing the Incidence of Proliferative Vitreoretinopathy
after Rhegmatogenous Retinal Detachment Surgery: A Meta-
Analysis of Randomized Controlled Studies. Ophthalmic Res
2023;599-610; doi: 10.1159/000529451.

5. Tersi N, Kassumeh S, Ohlmann A, et al. Pharmacological
Therapy of Proliferative Vitreoretinopathy: Systematic /n
Vitro Comparison of 36 Pharmacological Agents. Journal of
Ocular Pharmacology and Therapeutics 2023;39(2):148-158;
doi: 10.1089/jop.2022.0078.

6. Palomares-OrdonezJL,Sanchez-RamosJA,Ramirez-Estudillo
JA, et al. Correlacion de niveles del factor de crecimiento
transformante -1 con severidad de vitreorretinopatia
proliferativa en pacientes con desprendimiento de retina
regmatdgeno. Arch Soc Esp Oftalmol 2019;94(1):12—17; doi:
10.1016/j.0ftal.2018.08.002.

7. Zhang J, Zhou Q, Yuan G, et al. Notch signaling regulates
M2 type macrophage polarization during the development of



J Ret Vit 2026; 35: 145-151

Djatikusumo et al. 151

10.

11.

12

13.

14.

proliferative vitreoretinopathy. Cell Immunol 2015;298(1—
2):77-82; doi: 10.1016/j.cellimm.2015.09.005.

Parapuram SK, Ganti R, Hunt RC, et al. Vitreous Induces
Components of the Prostaglandin E , Pathway in Human
Retinal Pigment Epithelial Cells. Investigative Opthalmology
& Visual Science 2003;44(4):1767; doi: 10.1167/iovs.02-
0528.

Tikhonovich M, Lyskin P, Ioyleva E, et al. Expression of
cyclooxygenases and trophic and growth factors in epiretinal
membranes at late stages of proliferative vitreoretinopathy.
Graefe’s Archive for Clinical
Ophthalmology 2016;254(11):2277-2279; doi:
s00417-016-3445-4.

and  Experimental
10.1007/

Tikhonovich M V., Erdiakov AK, Gavrilova SA. Nonsteroid
anti-inflammatory therapy suppresses the development of
proliferative vitreoretinopathy more effectively than a steroid
one. Int Ophthalmol 2018;38(4):1365-1378; doi: 10.1007/
$10792-017-0594-3.

Cardillo JA. An intravitreal biodegradable sustained release
naproxen and 5-fluorouracil system for the treatment of
experimental post-traumatic proliferative vitreoretinopathy.
British Journal of Ophthalmology 2004;88(9):1201-1205;
doi: 10.1136/bj0.2003.039917.

. Pollack A, Staurenghi G, Sager D, et al. Prospective

randomised clinical trial to evaluate the safety and
efficacy of nepafenac 0.1% treatment for the prevention
of macular oedema associated with cataract surgery in
patients with diabetic retinopathy. British Journal of
Ophthalmology ~ 2017;101(4):423-427; doi:  10.1136/

bjophthalmol-2016-308617.

Cagini C, Cerquaglia A, Pellegrino A, et al. Effect of
preoperative topical nepafenac 0.1% on inflammatory

response after uncomplicated cataract surgery in healthy

subjects. Acta Ophthalmol 2021;99(1); doi: 10.1111/
a0s.14513.
Heier JS, Awh CC, Busbee BG, et al. Vitreous

nonsteroidal antiinflammatory drug concentrations and
prostaglandin E2 levels in vitrectomy patients treated
with ketorolac 0.4%, bromfenac 0.09%, and nepafenac
0.1%. Retina 2009;29(9):1310-1313; 10.1097/

IAE.0b013e3181b094¢6.

doi:

15.

16.

17.

18.

19.

20.

21.

22.

23.

Russo A, Morescalchi F, Vezzoli S, et al. Reduction of
vitreous prostaglandin E2 levels after topical administration
of indomethacin 0.5%, bromfenac 0.09%, and nepafenac
0.1%. Retina 2016;36(6):1227-1231; doi:  10.1097/
TAE.0000000000000860.

Dai Y, Dai C, Sun T. Inflammatory mediators of proliferative
vitreoretinopathy: hypothesis and review. Int Ophthalmol
2020;40(6):1587-1601; doi: 10.1007/s10792-020-01325-4.

Chaudhary R, Scott RAH, Wallace G, et al. Inflammatory
and Fibrogenic Factors in Proliferative Vitreoretinopathy
Development. Transl Vis Sci Technol 2020;9(3):23; doi:
10.1167/tvst.9.3.23.

Pastore MR, De Giacinto C, Cirigliano G, et al. Vitreous
prostaglandin E2 changes after topical administration of
diclofenac 0.1%, indomethacin 0.5%, nepafenac 0.3%,
and bromfenac 0.09%. Retina 2020;40(9):1838-1845; doi:
10.1097/IAE.0000000000002674.

Barrios-Rodiles M, Keller K, Belley A, et al. Nonsteroidal
Antiinflammatory Drugs Inhibit Cyclooxygenase-2 Enzyme
Activity but Not mRNA Expression in Human Macrophages.
Biochem Biophys Res Commun 1996;225(3):896-900; doi:
10.1006/bbrc.1996.1269.

Schaub F, Schiller P, Hoerster R, et al. Intravitreal
5-Fluorouracil and Heparin to Prevent Proliferative
Vitreoretinopathy. Ophthalmology 2022;129(10):1129-1141;

doi: 10.1016/j.0phtha.2022.05.024.

Nassar K, Liike J, Likke M, et al. The novel use of
decorin in prevention of the development of proliferative
vitreoretinopathy (PVR). Graefe’s Archive for Clinical and
Experimental Ophthalmology 2011;249(11):1649-1660; doi:
10.1007/s00417-011-1730-9.

Chen Z, Liu J, Quan L, et al. From fibrotic mechanisms to
clinical translation: the drug therapy revolution and delivery
system breakthrough in proliferative vitreoretinopathy. Front
Immunol 2026;17; doi: 10.3389/fimmu.2026.1774802.

Urbanéi¢ M, Petrovi¢ D, Zivin AM, et al. Correlations
between vitreous cytokine levels and inflammatory cells
in fibrovascular membranes of patients with proliferative
diabetic retinopathy. Mol Vis 2020;26:472-482.



	Button 207: 
	Button 208: 
	Button 209: 
	Button 2010: 
	Button 2011: 


