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Abstract 
Background: Despite topical treatments for glaucoma are generally successful and well tolerated, 

there is a need for newer drugs to manage patients who are unable to tolerate previous topical 

treatments due to adverse effects or those who experience side effects or insufficient reduction in IOP 

with current medical treatments. 

Objective: The study was intended to gather diverse perspectives of experts on the use of netarsudil for 

the management of glaucoma. 

Methodology: This cross-sectional study examined the opinions of specialists from different parts of 

India about the usage of netarsudil for patients with glaucoma. Twenty-one questions in the survey 

aimed to elicit thoughts from specialists on whether they would advise netarsudil for glaucoma 

management. 

Results: The survey assessed the preferences of experts on prescribing netarsudil for glaucoma 

management. Out of 42 respondents, 57.14% indicated that glaucoma frequently affects individuals 

beyond the age of 50. The most commonly used method of diagnosing glaucoma was using a slit lamp 

examination and tonometer. The results demonstrate that 33.33% of respondents used travoprost and 

bimatoprost equally among prostaglandin analogues. Netarsudil was usually recommended for patients 

who were unable to control their symptoms with combination therapy, according to 47.61% of study 

participants. It was also suggested for individuals whose illnesses cannot be treated with prostaglandin 

analogues, according to about 14.28% of survey participants. Adding netarsudil can lower intraocular 

pressure (IOP) and delay the need for glaucoma laser or incisional surgery. According to a significant 

portion of respondents (30.95%), netarsudil can be prescribed for all patient with uncontrolled 

prostaglandin analogues, uncontrolled combination therapy, add-on therapy, or who needs surgery. 

Conclusion: The findings contribute to the knowledge base surrounding the use of netarsudil in 

clinical practice, providing insights into its potential role as a valuable therapeutic option for glaucoma 

patients. 

 

Keywords: Netarsudil, glaucoma, primary open-angle glaucoma, angle-closure glaucoma, intraocular 

pressure 

 

Introduction 
A progressive degenerative optic neuropathy, also known as glaucoma, results in typical 

vision field loss and abnormalities of the eyes' mechanics and function (such as loss of 

retinal ganglion cells and the ensuing damage to the optic nerve [1]. Glaucoma affects more 

than 64 million individuals aged 40 to 80 and was the main cause of irreversible blindness in 

the world. By 2040, the cases are projected to rise to 112 million globally with an additional 

27.8 million cases of glaucoma in Asia. India and China will account for the majority of the 

burden [2]. Glaucoma was one of the main causes of permanent blindness in India, causing 

blindness in 1.2 million individuals and 5.5% of all cases of blindness [3]. Hence, there was a 

growing need to address the difficulty of managing glaucoma as a public health issue at 

several levels, with a focus on the general public, service providers, and the eye healthcare 

system. 

Based on the type of angle produced between the iris and cornea (wide and open angle or 

closed/narrow-angle), primary glaucoma was commonly divided into two main categories 

namely primary open-angle glaucoma (POAG) and primary angle-closure glaucoma. The 

POAG was further categorized based on the intraocular pressure (IOP) as POAG with high 

IOP and POAG with IOP within the normal range (normal-tension glaucoma). Elevated IOP 

was a significant risk factor for glaucomatous visual field loss [4]. 
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In the literature, there have been several comparisons of 

various types, combinations, or modalities of medicinal 

therapies for open-angle glaucoma [5, 7]. Some evidence 

suggested that surgical intervention more effectively 

reduces IOP, but it was also linked to higher complications 
[8]. Therefore, it was important to explore more effective 

ways to lower IOP and potentially avoid the surgery. 

Although topical treatments for glaucoma are generally 

successful and well tolerated, there is a need for newer 

drugs to manage patients who are unable to tolerate previous 

topical treatments due to adverse effects or those who 

experience side effects or insufficient reduction in IOP with 

current medical treatments. Netarsudil, belonging to the 

class of Rho kinase inhibitor, was extensively used for the 

management of open-angle glaucoma and ocular 

hypertension. The drug acts by reducing the pressure within 

the eye by enhancing the outflow of aqueous humor, thereby 

preventing or reducing the progression of optic nerve 

damage. The Rho Kinase Elevated IOP Treatment 

(ROCKET) studies showed that netarsudil was a safe topical 

drug that significantly decreases IOP, and the efficacy was 

comparable to timolol and latanoprost [9, 11]. However, there 

is a lack of sufficient evidence on the efficacy of netarsudil 

in specific patient groups such as those with angle closure or 

secondary open-angle glaucoma, individuals who have 

undergone previous laser treatment or surgery for glaucoma, 

or patients who are currently on multiple IOP-lowering 

drugs [12, 14]. It was commonly used in clinical practice as an 

adjunctive therapy for patients who were already on topical 

drugs and for individuals whose IOP was inadequately 

managed, despite prior glaucoma laser or surgery. There 

was no consensus based on pivotal studies regarding the 

management of such clinical situations. Therefore, the 

primary objective of the present study was to provide 

clinicians with expert opinions on the efficacy of using 

netarsudil in various clinical settings. 

 

Methodology 

A cross sectional, multiple-response questionnaire based 

survey was carried out among ophthalmologists specialized 

in treating glaucoma patients in the major Indian cities from 

June 2022 to December 2022. 

 

Questionnaire 

The questionnaire booklet titled MIGS (Micro vision’s 

Initiative for Glaucoma Survey) study was sent to the 

ophthalmologists who were interested to participate. The 

MIGS study questionnaire consisted of 21 questions seeking 

the perspectives of the specialists regarding their 

recommendation of netarsudil to patients with glaucoma. 

The study was conducted after getting approval from 

Bangalore Ethics, an Independent Ethics Committee which 

was recognized by the Indian Regulatory Authority, Drug 

Controller General of India. 

 

Participants 

An invitation was sent to leading ophthalmologists in 

managing glaucoma in the month of March 2022 for 

participation in this Indian survey. About 42 

ophthalmologists from major cities of all Indian states 

representing the geographical distribution shared their 

willingness to participate and provide necessary data. 

Ophthalmologists were requested to complete the 

questionnaire without discussing with peers. A written 

informed consent was obtained from each clinicians before 

initiation of the study.  

 

Statistical Analysis 

Descriptive statistics were carried out for the data analysis. 

Categorical variables were presented as percentages, which 

allowed the representation of the distribution of each 

variable. Pie charts and bar charts were created using Excel 

2013 (16.0.13901.20400). 

 

Results 

Based on the given response rate of 42 ophthalmologists, 

the majority of respondents (57.14%) reported the diagnosis 

of glaucoma in patients >50 years of age. Around 40% of 

respondents reported glaucoma in patients within the 40-50 

age group. The 35-40 age group was represented by only 

one respondent, making up approximately 2.38% of the total 

sample size. No respondents reported patients from the 30-

35 age group according to the given data. 

Nearly 28% of the subjects reported slit lamp examination 

and tonometer as the most commonly reported methods for 

diagnosing glaucoma, followed by optical coherence 

tomography (OCT, 14.28%). Gonioscopy and perimetry 

were less commonly mentioned by 7.14% and 4.76% of the 

respondents respectively. Approximately 17% of the 

respondents reported using all of the above methods for 

diagnosing glaucoma in clinical practice. About 79% of the 

respondents stated that the applanation tonometer was the 

most common type of tonometer used for measuring IOP in 

glaucoma patients, followed by Goldmann's tonometer 

(14.28%). A smaller percentage of respondents (7.14%) 

reported using the air puff tonometer. However, it was 

worth noting that the Schiotz tonometer was not mentioned 

by any of the respondents. 

According to the data, angle closure glaucoma was the most 

common type of glaucoma noted in patients with 

provisional diagnosis. The majority of respondents 

(64.28%) reported 10-25% incidence of angle closure 

glaucoma in glaucoma patients. Nearly 45% of the 

respondents stated that primary open-angle glaucoma occurs 

in 50-75% of patients. Figure 1 summarizes the percentage 

of glaucoma individuals diagnosed with primary open-angle 

and angle closure glaucoma. 
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Fig 1: Percentage of glaucoma individuals diagnosed with primary open-angle and angle-closure glaucoma 
 

Prostaglandin analogues were cited by 54.76% of the 

respondents as the commonly used first-line therapy for 

glaucoma. The use of beta-blockers was also common, 

according to 38.10% of the respondents whereas alpha 

agonists were cited by a lesser percentage of participants 

(4.76%). Combination therapy was not mentioned as a first-

line management strategy for glaucoma patients by any of 

the responders. The financial situation of the patient and 

their dependability were also mentioned by one responder as 

factors influencing therapeutic management. Around 33% of 

the respondents reported using travoprost and bimatoprost 

equally among prostaglandin analogues, followed by 

latanoprost by nearly 29% of the respondents. Tafluprost 

was the least commonly reported prostaglandin analogue 

(4.76%) (Table 1). 

 

Table 1: Experts' preference on prescribing prostaglandin 
analogues 

 

Prostaglandin analogues Response rate (n=42) 

Travoprost 14 (33.33%) 

Latanoprost 12 (28.57%) 

Bimatoprost 14 (33.33%) 

Tafluprost 2 (4.76%) 

 
Prostaglandin analogues were recommended by 50% of the 
respondents to manage all types of patients including newly 
diagnosed POAG, optical hypertension patients, and 
patient’s refractory to beta-blockers. Among the specific 
patient types, patient’s refractory to beta blockers were most 
commonly recommended with prostaglandin analogues, as 
indicated by 33.33% of the respondents. However, none of 
the respondents recommended prostaglandin analogues 
specifically for optical hypertension patients (Figure 2). 

 

 
 

Fig 2: Data on the recommendation of prostaglandin analogues 
 

The majority of respondents (59.52%) reported surgical 
intervention as the preferred treatment for managing 
glaucoma patients. Additionally, 38% of the respondents 
preferred using combination therapy. None of the 
respondents who took the survey cited laser therapy as a 
preferred treatment option. Only one respondent (2.38%) 

mentioned considering surgery if the patient's compliance 
with other therapies was subpar. The majority (66.66%) 
preferred surgical intervention as a treatment choice for 
managing glaucoma patients who do not respond to anti-
glaucoma therapy and add-on therapy was also preferred by 
a significant portion of respondents (21.43%). A smaller 
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percentage of respondents (11.90%) considered switching 
over to other anti-glaucoma medications, while none of the 
respondents mentioned laser therapy as a preferred 
treatment option. 
More than 50% of the respondents (52.38%) stated that 25 

to 50% of patients need a combination of two medications 
to treat IOP and a sizable portion of participants (28.57%) 
reported the need for a two-drug combination in 50 and 75% 
of patients (Table 2).  

 
Table 2: Data on the requirement of two drugs combination for managing IOP in glaucoma patients 

 

Patients requiring two drugs combination to manage IOP Response rate (n=42) 

<25% 6 (14.28%) 

25-50% 22 (52.38%) 

50-75% 12 (28.57%) 

>75% 2 (4.76%) 

 
Out of 42 responses, around 43% of the participants 
expressed their interest in conducting patient educator 
sessions once every three months, followed by 21.43% who 
preferred conducting them monthly. Moreover, 19.04% and 
9.52% of the respondents suggested organizing such 
sessions every six months and every two months, 
respectively. However, only 2.38% of the respondents stated 
that these sessions should involve the presence of relatives 
for patient education and examination purposes. 
In terms of usage, approximately 48% of the respondents 

recommended the use of netarsudil in patients who do not 
respond to combination therapy. Furthermore, 14.28% of 
the respondents suggested netarsudil for patients who do not 
respond to prostaglandin analogues. A significant portion of 
the participants (30.95%) recommended the use of 
netarsudil to manage the mentioned patient categories. 
Additionally, a small percentage of respondents (2.38%) 
reported using netarsudil as an additional medication 
(Figure 3). 

 

 
 

Fig 3: Recommendation of netarsudil to glaucoma patients 
 

Discussion 
The survey was intended to capture diverse perspectives of 
clinicians experienced in glaucoma management. Their 
opinions were considered crucial in evaluating the practical 
application of netarsudil and determining its place among 
existing treatment options. Furthermore, by conducting this 

survey, the study aimed to bridge the gap between research 
evidence and clinical decision-making. While previous 
studies have demonstrated the efficacy of netarsudil in 
lowering IOP, understanding how clinicians incorporate this 
medication into their treatment strategies provides valuable 
insights for optimizing glaucoma management in real-world 
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settings. 
In the current study, out of 42 respondents, 57.14% 
indicated that glaucoma frequently affects individuals 
beyond the age of 50. Prostaglandin F2α analogues have 
been extensively used as the first line of treatment due to 
their effectiveness in reducing IOP and glaucoma 
management over antihypertensive drugs, β-blockers, 
carbonic anhydrase inhibitors, sympathomimetics, and α-2 
adrenergic agonists [15, 7]. However, prior research did not 
uncover significant differences in the effectiveness of 
prostaglandin analogues [16]. 

The current study findings showed that among prostaglandin 
analogues, 33.33% of respondents used travoprost and 
bimatoprost equally. Latanoprost, the second most often 
mentioned prostaglandin analogue, was mentioned by 
28.57% of the respondents. Tafluprost was the least often 
stated prostaglandin analogue, being named by just 4.76% 
of the respondents. The crossover study by Gandolfi et al. in 
the two studies examining the responsiveness of bimatoprost 
in latanoprost non-responders, revealed that of the 15 
patients who had not responded to latanoprost after 6-8 
weeks of treatment, none of the them showed a response 
when latanoprost treatment was continued for one month 
[17]. However, 13 patients showed a response after switching 
to bimatoprost treatment for one month. It was clear that the 
majority of respondents (50.00%) recommended 
prostaglandin analogues for all the described patients, 
including those with newly diagnosed POAG, those with 
OHT, and those who were unable to control their symptoms 
with beta-blockers. According to 33.33% of the 
respondents, prostaglandin analogues were most frequently 
prescribed for individual’s refractory to beta-blockers. 
All four prostaglandin analogues, bimatoprost, latanoprost, 
travoprost, and tafluprost were found to be equally 
significant in reducing IOP among patients with POAG as 
reported in a single-center open-label trial. Besides, based 
on OSDI scores, latanoprost was reported to be the least 
tolerated [18]. There are limited choices available when a 
patient who has received topical prostaglandin analogue 
therapy still requires additional IOP lowering: (1) including 
a single additional agent, (2) including a combination of 
agents, or (3) switching to a fixed combination of a 
prostaglandin analogue and a beta-blocker [19]. In this 
current survey, a significant proportion of responders 
(21.43%) also listed add-on therapy as a possible therapeutic 
option. According to 52.38% of respondents, approximately 
25 to 50% of patients require a combination of two 
medications to treat their IOP. 
In the present study, around 60% of the respondents 
preferred surgical intervention as a form of treatment for 
glaucoma sufferers who do not respond to anti-glaucoma 
therapy. It was important to note that the only effective 
treatment for all stages and types of glaucoma was IOP 
lowering by pharmaceutical medications or surgical 
intervention [20]. In a previous retrospective study involving 
6 patients who underwent glaucoma surgery despite initial 
treatment success, surgery was performed due to treatment 
failures in 3 patients [21]. 
According to a phase II randomized clinical study 
conducted by Araie et al., patients in the netarsudil groups 
(0.01%, 0.02%, and 0.04% concentration) had lower mean 
diurnal IOP values than those in the placebo group [22]. 
According to 47.61% of the respondents in the present 
study, netarsudil was frequently advised for patients who 
were unable to control their symptoms with combination 
therapy. About 14.28% of the respondents indicated that it 
was also advised for patients whose conditions cannot be 

treated with prostaglandin analogues. When glaucoma 
patients were receiving normally highly effective medicinal 
treatment, adding netarsudil 0.02% once daily can 
significantly reduce IOP, postponing the need for glaucoma 
laser or incisional surgery [21]. Netarsudil can be suggested 
for each of the patient categories with uncontrolled 
prostaglandin analogues, combination therapy, add-on 
therapy, or who needs surgery, according to a sizable 
portion of responders (30.95%). These data imply that while 
prescribing netarsudil to glaucoma patients, doctors should 
be realistic about the results. 
The current study offered a comprehensive and well-
rounded perspective on the usage of netarsudil, enhancing 
the reliability and validity of its findings. It places a strong 
emphasis on evidence-based decision-making by 
incorporating the best available evidence regarding the 
usage of netarsudil. Furthermore, the study acknowledged 
the significance of tailoring treatment decisions to 
individual patient characteristics in order to achieve the 
most favorable treatment outcomes. However, it was 
important to acknowledge certain limitations of the current 
study. Firstly, the small sample size may have limited the 
generalizability of the results. Additionally, as the study 
relied on professional judgments, there was a possibility of 
bias influencing the findings. Therefore, it was necessary to 
validate the results of the current study through future 
research using larger sample sizes and randomized 
controlled methodologies. 
 
Conclusion 
The study findings underscore the significance of netarsudil 
as a therapeutic option for patients with uncontrolled 
prostaglandin analogues, uncontrolled combination therapy, 
or those requiring additional intervention. Overall, the 
survey contributes to the knowledge base surrounding the 
use of netarsudil in clinical practice and provides valuable 
insights for healthcare professionals in making informed 
treatment decisions for glaucoma patients. 
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