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IntROduCtIOn
Inflammation of iris, ciliary body and/or choroid is referred to as 
uveitis which can result from variable causes, both infective and non-
infective [1,2]. Uveitis can directly or indirectly lead to raised Intraocular 
Pressure (IOP) leading to Ocular Hypertension (OHT) and persistent 
rise of IOP can lead to optic neuropathy and loss of visual field that 
is termed as uveitic glaucoma [3]. This rise of IOP can be both acute 
and chronic in nature, either due to obstruction of trabecular 
meshwork by inflammatory processes or scarring due to recurrent 
inflammatory insults to trabecular outflow. Moreover, corticosteroids 
used to treat uveitis can themselves contribute to imbalance of IOP 
control [4]. Medical management of IOP rise is too crucial along with 
managing uveitis to prevent progression into glaucoma, thus joint 
treatment should be focused to minimise ocular morbidity.

Recently newer anti-glaucoma drug group was approved by Food 
and Drug Administration (FDA) comprising Rho-associated inhibitors 
(netrasudil and ripasudil) and they increase trabecular outflow, 
possibly by expanding the intertrabecular spaces and relaxing 
the trabecular meshwork [5,6]. Commercially available ripasudil 
hydrochloride hydrate has also been postulated to have anti-
inflammatory properties [7], hence can provide an edge over other 
IOP lowering drugs in uveitis cases. In this study, role of ripasudil as 
first line drug to lower IOP in uveitis cases was studied. 

MAtERIALS And MEthOdS
A prospective randomised study comprising 40 patients of ocular 
hypertension associated with uveitis with age between 20-60 years 
was conducted in the Outpatient Department (OPD) of Ophthalmology 

at a tertiary care hospital in North India. This study was done after 
approval from Institutional Review Board of Government Medical 
College, Patiala (REC/GMC/1231-20). 

All the patients satisfying inclusion criteria were included in the 
study after obtaining an informed consent and those with exclusion 
criteria were excluded from the study [Table/Fig-1]. The diagnosis 
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ABStRACt
Introduction: Uveitis can directly or indirectly lead to ocular 
hypertension which can lead to glaucoma. Ripasudil has 
a different mechanism of action than other anti-glaucoma 
medications available commercially and in contrary to these 
drugs, ripasudil also has anti-inflammatory properties providing 
an upper edge over other intraocular pressure lowering drugs. In 
addition to primary glaucoma, these new Rho kinase associated 
inhibitors can provide satisfactory results in glaucoma with 
secondary pathologies. 

Aim: To study the role of ripasudil as first line treatment for 
ocular hypertension in uveitis cases. 

Materials and Methods: A prospective randomised study 
comprising 40 patients of Ocular Hypertension (OHT) associated 
with uveitis was conducted in the Outpatient Department (OPD) 
of Ophthalmology at a tertiary care hospital in North India from 
October 2020 to January 2021. The diagnosis of uveitis was 
made clinically with detailed medical history and slit lamp 
biomicroscopic examination. All the diagnosed patients were 
started with topical ripasudil hydrochloride hydrate 0.4% eye 

drops twice daily along with anti-inflammatory medications. 
Intraocular Presure (IOP) was recorded after 4 weeks and 
12 weeks at 8 am, 10 am and 4 pm. Effectiveness of the drugs 
was calculated in terms of mmHg fall in mean intraocular 
pressure using t-test and p-values. 

Results: Out of 40 patients with uveitis associated OHT, 20 
cases were inflammation related (mean age was 56.2±16.3 
years, 13 males, 7 females) and 20 cases were categorised 
as corticosteroid induced (mean age was 58.9±15.69 years, 
14 males, 6 females). At 12 weeks there was 5.67±0.59 mmHg 
fall in IOP (22.70%) in inflammation related OHT and there 
was 6.37±0.07 mmHg fall in IOP (25.34%) in corticosteroid 
related OHT. There was statistically significant fall in IOP 
(p-value=0.001). 

Conclusion: This study demonstrated that topical ripasudil 
hydrochloride hydrate 0.4% eye drops is effective in lowering 
the IOP, also there were no side effects, so it is safe and 
well-tolerated. So, ripasudil can provide a safe and effective 
alternative for lowering of IOP among uveitis related OHT.

[table/Fig-1]: Flow chart.
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visits Mean±Sd difference
percentage 
reduction t-test p-value

Baseline 24.97±2.18 --- --- --- ---

4 weeks 20.30±1.81 4.67±0.37 18.75 23.568 0.001

12 weeks 19.30±1.59 5.67±0.59 22.70 23.459 0.001

[table/Fig-2]: Mean Diurnal IOP changes in inflammation related OHT on subsequent 
visits.
p-value <0.05 considered significant; p-value <0.01 considered highly significant

visits Mean±Sd difference
percentage 
reduction t-test p-value

Baseline 25.13±1.58 --- --- --- ---

4 weeks 19.91±1.62 5.22±0.04 20.77 27.887 0.001

12 weeks 18.76±1.65 6.37±0.07 25.34 29.169 0.001

[table/Fig-3]: Mean Diurnal IOP changes in corticosteroid related OHT on subsequent 
visits.
p-value <0.05 considered significant; p-value <0.01 considered highly significant

visits

inflammation related OHT Corticosteroid related OHT

t-test p-valueMean iOp

reduction of mean diurnal iOp 
from  baseline

Mean iOp

reduction of mean diurnal iOp 
from  baseline

difference percentage difference percentage

Baseline 24.97±2.18 --- --- 25.13±1.58 --- --- 0.339 0.736

4 weeks 20.30±1.81 4.67±0.37 18.75 19.91±1.62 5.22±0.04 20.77 0.874 0.386

12 weeks 19.30±1.59 5.67±0.59 22.70 18.76±1.65 6.37±0.07 25.34 1.270 0.209

[table/Fig-4]: Mean Diurnal IOP Changes at various visits among both set of patients.
p-value <0.05 considered significant; p-value <0.01 considered highly significant

of uveitis was made clinically with detailed medical history and slit 
lamp biomicroscopic examination. All the cases were classified in 
accordance to latest definitions by International Uveitis Study Group 
(IUSG) [8,9].

inclusion criteria: Inflammatory OHT was considered in cases 
with IOP of 21 mmHg or more on two consequent visits within 
two weeks of initial visit and those with corticosteroid induced 
OHT was considered with IOP of 21 mmHg or more while use of 
corticosteroids for treatment of uveitis and decrease in IOP after 
decreasing or discontinuing corticosteroids were included in the 
study. This differentiation was difficult in some cases so decision 
was made according to the clinical expertisae.

exclusion criteria: Patients with corneal pathologies, any other primary 
or secondary glaucoma, pseudoexfoliation or pigmentary glaucoma, 
hypersensitivity or contraindication to the study medication, history of 
ocular trauma or surgery were excluded from the study.

Study Procedure
One eye (the affected eye) fulfilling the inclusion criteria was 
considered as the study eye. If both eyes had glaucoma then 
both eyes were treated but only one eye was randomly selected 
to be the study eye. A detailed ocular and medical history was 
obtained. Careful general physical examination was done to rule 
out any contraindications to the drugs. Ocular examination included 
recording of Best Corrected Visual Acuity (BCVA) with a snellen chart, 
examination of lids, adnexa, and lacrimal apparatus using diffuse 
light, biomicroscopy of anterior segment using slit lamp to note 
aqueous flare and aqueous cells. Further direct ophthalmoscopy, 
goldmann applanation tonometry and slit lamp biomicroscopy with 
+78D or +90D lens was also done to assess cup disc ratio (C:D 
ratio), neuroretinal rim health and retinal nerve fibre layer on all visits. 
Baseline IOP was recorded at OPD of Department of Ophthalmology 
before starting the treatment. All the patients were started on topical 
ripasudil hydrochloride hydrate 0.4% eye drops twice daily along 
with anti-inflammatory medications. IOP was recorded after 4 weeks 
and 12 weeks at 8 am, 10 am and 4 pm. Effectiveness of the drugs 
was calculated in terms of mmHg fall in mean intraocular pressure.

StAtIStICAL AnALySIS
All the observations made were compiled on a proforma, subjected 
to statistical analysis using t-test and p-values were calculated. 
A p-value of less than 0.05 was considered stastically significant, 
p-value less than 0.01 was highly significant.

RESuLtS
Out of 40 patients with uveitis associated OHT, 20 cases were 
inflammation related (mean age was 56.2±16.3 years,13 males, 
7 females) and 20 cases were categorised as corticosteroid induced 
(mean age was 58.9±15.69 years, 14 males, 6 females). Age 
and gender when compared among both set of patients, results 
were found to be non significant. There were no side effects after 
12 weeks. [Table/Fig-2] shows the mean diurnal reduction in IOP in 
20 patients with inflammation related OHT, at 4 weeks there was 
4.67±0.37 mmHg fall in IOP (18.75%) and at 12 weeks there was 
5.67±0.59 mmHg fall in IOP (22.70%).

[Table/Fig-3] shows the mean diurnal reduction in IOP in 20 patients 
with corticosteroid related OHT, at 4 weeks there was 5.22±0.04 
mmHg fall in IOP (20.77%) and at 12 weeks there was 6.37±0.07 
mmHg fall in IOP (25.34%). None of the patients missed any follow-
up examinations.

[Table/Fig-4] shows the mean diurnal reduction in IOP in both set of 
patients that is inflammation related and corticosteroid related OHT, 
results were statistically insignificant.

dISCuSSIOn
Ripasudil hydrochloride hydrate 0.4% eye drops belongs to group 
of newly developed and approved anti-glaucoma drug class named 
Rho associated kinase inhibitors. As uveitis is an inflammatory 
ocular condition associated with acute or chronic rise of intraocular 
pressure and this persistent rise of IOP can lead to glaucoma . Along 
with controlling and effectively decreasing IOP, ripasudil does not 
worsen up the uveitis [10]. In the present study, cases are classified 
as the cases of OHT associated with uveitis as consequent to 
inflammation or due to corticosteroid response. 

Tanihara H et al., [11] studied the role of ripasudil for lowering IOP 
in cases of primary open angle glaucoma and documented a total 
3.7 mmHg fall of IOP. Tsukahara S et al., [12] used ripasudil as either 
add on therapy or replacement drug in glaucoma patients, they 
documented 3 mmHg fall in IOP with p-value <0.05. Yasuda M et 
al., [13] studied role of ripasudil in OHT associated with uveitis and 
concluded 8.5 mmHg fall in IOP in inflammation related cases and 
8.1 mmHg fall in IOP in corticosteroid related cases [Table/Fig-5]. 
While in present study, at 12 weeks there was 5.67±0.59 mmHg 
fall in IOP (22.70%) in inflammation related ocular hypertension 
(OHT) and there was 6.37±0.07 mmHg fall in IOP (25.34%) in 
corticosteroid related OHT. There was statistically significant fall 
in IOP (p-value=0.001). Corticosteroids damage the trabecular 
meshwork at cellular level leading to resistance for aqueous 
outflow, thus leading to raised IOP [14]. In present study, there was 
a significant fall of IOP (6.37 mmHg) in corticosteroid related OHT 
and thus give a positive inference that ripasudil seem appropriate 
and safe drug for IOP control in uveitis cases.
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Study mmHg fall in iOp 

Tanihara H et al., [11] 3.7

Tsukahara S et al., [12]
Additional 3 mmHg fall in IOP 
(as an adjunct to previous treatment)

Yasuda M et al., [13]
8.5 (inflammation related ocular hypertension) 8.1 
(corticosteroid related OHT)

Present study
5.67 (inflammation related ocular hypertension) 6.37 
(corticosteroid related OHT)

[table/Fig-5]: Comparison of mmHg fall in IOP from previous studies.

Limitation(s)
Limitation of the study was small sample size, future study can be 
done with large sample size.

COnCLuSIOn(S)
This study demonstrated that topical ripasudil hydrochloride hydrate 
0.4% eye drops is effective in lowering the IOP, also there were no 
side effects, so it is safe and well-tolerated. The results conclude 
that ripasudil can provide a safe and effective alternative for IOP 
lowering among uveitis related OHT cases. 
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