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ABSTRACT
Aim  To evaluate the association between tadalafil use 
for lower urinary tract symptoms (LUTS) and the risk of 
developing glaucoma.
Methods  This multinational, retrospective cohort study 
was conducted using the TriNetX database. Men aged 
≥40 years with a history of LUTS were enrolled between 
2012 and 2022. Individuals with a history of glaucoma 
prior to cohort entry were excluded. Participants were 
categorised into the tadalafil group and the non-
phosphodiesterase type 5 inhibitor (non-PDE5i) group. 
Propensity score matching (1:1) was conducted to 
balance age, race, comorbidities, renal function and 
concomitant medications. Hazard ratios (HRs) were 
estimated for incident glaucoma of different subtypes 
and initiation of glaucoma treatment.
Results  The cohort included 36 927 tadalafil users and 
36 927 matched non-PDE5i users. Up to 5 years, tadalafil 
use was associated with an increased risk of glaucoma 
compared with non-PDE5i use (HR 1.22; 95% CI 
1.12 to 1.33). Elevated risks were observed for ocular 
hypertension (HR 1.32; 95% CI 1.06 to 1.65), primary 
open-angle glaucoma (HR 1.33; 95% CI 1.05 to 1.67) 
and initiation of glaucoma treatment (HR 1.33; 95% CI 
1.20 to 1.47). No significant associations were found for 
low-tension or primary angle-closure glaucoma. Tadalafil 
users had a higher 5-year cumulative incidence than 
non-users (3.93% vs 3.16%; p<0.001), with consistent 
risk in men >50 years, white population and across 
comorbidities, remaining robust to 1-, 3- and 6-month 
lag times.
Conclusions  Tadalafil was associated with increased 
risk of glaucoma compared with non-PDE5i in males 
with LUTS. Ophthalmic evaluation and follow-up may be 
considered, particularly in patients with risk factors for 
glaucoma.

INTRODUCTION
Phosphodiesterase type 5 inhibitors (PDE5i) are 
widely prescribed for the treatment of pulmo-
nary arterial hypertension, erectile dysfunction 
and lower urinary tract symptoms (LUTS).1 These 
agents exert their therapeutic effects by inhibiting 
the PDE5 enzyme, leading to increased intracel-
lular levels of cyclic guanosine monophosphate 
(cGMP). The accumulation of cGMP promotes 

smooth muscle relaxation and vasodilation within 
target tissues,2 and has been associated with several 
systemic adverse effects including headache, 
flushing,3 sensorineural hearing loss4 and ortho-
static hypotension.5

Although several ocular adverse effects of PDE5i 
have been reported, including rare but serious 
events such as serous retinal detachment, retinal 
vascular occlusion and ischaemic optic neuropathy, 
the association between PDE5i use and glaucoma 
remains controversial.6 7 The likelihood of these 
complications appears to correlate with treatment 
intensity.8 However, the mechanistic evidence is 
conflicting.9 10 PDE5i-induced vasodilation may 
theoretically cause transient intraocular pressure 
(IOP) elevation through increased fluid passage 
from ciliary body capillaries,11 yet clinical studies 
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have not consistently demonstrated sustained IOP elevation 
with chronic use.12 Similarly, while systemic hypotension may 
lead to optic nerve hypoperfusion, potentially contributing to 
non-arteritic anterior ischaemic optic neuropathy (NAION)6 
or normal-tension glaucoma,9 other studies suggest that PDE5i 
may enhance choroidal and retrobulbar blood flow, effects that 
could be protective or neutral in the long-term course of glau-
coma.13–15 Given these conflicting physiological effects, large 
population-based studies are needed to clarify the relationship 
between PDE5i use and glaucoma risk.

Tadalafil, a long-acting PDE5i, is approved for the manage-
ment of LUTS associated with benign prostatic hyperplasia 
(BPH). Unlike the intermittent dosing regimen commonly used 
for erectile dysfunction, patients with LUTS typically receive 
tadalafil on a continuous, daily basis. This prolonged exposure 
may potentially amplify the medication’s cumulative effects on 
IOP regulation and ocular blood flow. Therefore, we aimed to 
investigate the association between long-term tadalafil use for 
LUTS and the risk of developing glaucoma.

METHODS
Data source
This study utilised de-identified patient-level data extracted 
from the TriNetX Analytics Network (Global Collaborative 
Network) and was conducted in October 2025. TriNetX is a 
federated, cloud-based research platform that enables large-scale 
analyses of real-world clinical data and integrates anonymised 
electronic health records contributed by more than 160 health-
care organisations, representing over 200 million patients across 
21 countries. The network provides access to comprehensive 
longitudinal information, including demographic characteristics, 
diagnoses, medications, laboratory results and procedures. To 
safeguard privacy, all data are de-identified in compliance with 

applicable regulations. The platform also enforces an additional 
privacy rule that prohibits analyses involving cohorts of fewer 
than 10 patients.

Study design
This retrospective cohort study included male patients with 
LUTS who initiated treatment with tadalafil, a PDE5i, and a 
comparison cohort of individuals who did not receive any PDE5i, 
including tadalafil, sildenafil, avanafil and vardenafil, between 
January 2012 and December 2022. Enrolment concluded in 
December 2022 to allow adequate follow-up time. The date of 
the first tadalafil prescription was designated as the index date, 
and each participant was observed for up to 5 years. Follow-up 
was terminated at the earliest occurrence of the outcome event 
or the end of the study period. The primary outcome was the 
incidence of glaucoma (H40) recorded in outpatient or inpatient 
encounters after the index date. We also investigated the risk 
of ocular hypertension (H40.05), primary open-angle glaucoma 
(H40.11), normal-tension glaucoma (H40.12), primary angle-
closure glaucoma (H40.2) and the commencement of glaucoma 
treatment. The risk was compared between the tadalafil and 
non–PDE5i cohorts at 5-year follow-up intervals.

Study population
Our inclusion criteria for the tadalafil group were as follows: (i) 
male patients aged ≥40 years and (ii) initiation of tadalafil for 
the treatment of LUTS between January 2012 and December 
2022. We also limited inclusion to individuals who had either a 
refill or an ongoing prescription for the medication between 3 
and 12 months after the initial prescription. Patients who had a 
diagnosis of any subtype of glaucoma before the index date were 
excluded. The non-PDE5i group comprised male individuals 

Figure 1  Study flowchart showing the construction of the multinational cohort used to examine the association between tadalafil use for lower 
urinary tract symptoms (LUTS) and glaucoma risk. After exclusion of individuals with pre-existing glaucoma and other predefined criteria, eligible 
patients were classified according to tadalafil exposure. Propensity score matching (PSM) was performed to generate comparable tadalafil user and 
non-phosphodiesterase type 5 (non-PDE5) inhibitors user cohorts for longitudinal follow-up.
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with a documented history of LUTS who had no prior exposure 
to PDE5i. Participants with a pre-existing diagnosis of glaucoma 
or incomplete LUTS treatment records were excluded.

We performed 1:1 propensity score matching using age, 
race (white, black or African American and Asian), smoking, 
alcohol-related disorders, comorbidities (hypertension, type 2 
diabetes mellitus, neoplasms, ischaemic heart disease, cerebro-
vascular diseases, heart failure, atrial fibrillation, dyslipidaemia, 
obesity and chronic obstructive pulmonary disease), glomerular 
filtration rate and medications (corticosteroids, alpha-blockers, 
testosterone-5-alpha reductase inhibitors and anticholinergic 
agents) as covariates.16 17 To ensure accurate matching, we only 
incorporated covariates within 1 year before the index date. A 
greedy nearest-neighbour algorithm with a calliper of 0.1 pooled 
SD was adopted. The International Classification of Diseases, 
Tenth Revision, Clinical Modification (ICD-10-CM) and other 
codes used to determine each prescription or diagnosis are 
provided in online supplemental table 1.

The follow-up periods were 5 years. Given the established 
associations between glaucoma and demographic as well as 
systemic risk factors, prespecified subgroup analyses were 
conducted to explore potential effect modification. Stratifica-
tion was performed by age (<50 vs ≥50 years), race (White, 
Black and Asian) and key comorbidities (hypertension, type 2 
diabetes mellitus, hyperlipidaemia, obesity and chronic kidney 
disease) to examine the consistency and stability of the estimated 
hazard ratios (HRs) across clinically relevant strata. HRs and 

95% CIs were estimated using Cox proportional hazards regres-
sion models. Kaplan–Meier methods were applied to estimate 
cumulative incidence and to illustrate survival probabilities over 
the follow-up period. The study protocol for this retrospective 
analysis using data from the TriNetX platform was reviewed 
and approved by the Institutional Review Board of Taichung 
Veterans General Hospital.

RESULTS
The final analysis included 36 927 males with LUTS in the tada-
lafil group, and 36 927 males with LUTS were matched as non-
PDE5i users. The mean age was 62.1±9.4 and 62.3±9.6 years 
in the tadalafil and non-PDE5i groups, respectively. The study 
flowchart is shown in figure 1. After following individuals for up 
to 5 years, the development of incident glaucoma and require-
ment for glaucoma medications and/or laser treatment were 
observed. Baseline characteristics are well-balanced between 
participants prescribed with tadalafil and non-PDE5i users with 
all standardised mean differences<0.1 (table 1).

Glaucoma risk at 5 years
Over 5 years of follow-up, compared with non-PDE5i users, 
those on tadalafil are associated with a significantly greater risk 
of glaucoma (HR 1.22; 95% CI 1.12 to 1.33), ocular hyperten-
sion (HR 1.32; 95% CI 1.06 to 1.66), primary open-angle glau-
coma (HR 1.33; 95% CI 1.05 to 1.67) and receiving first-line 

Table 1  Baseline characteristics of the study cohorts

Characteristic

Before matching After matching

Tadalafil Non-PDE5i SMD Tadalafil Non-PDE5i SMD

Total number, n 36 931 1 346 046 36 927 36 927

Age (years), mean±SD 62.1±9.4 63.3±11.1 0.114 62.1±9.4 62.3±9.6 0.019

Race, n (%)

 � White 26 354 (71.4) 918 113 (68.2) 0.069 26 354 (71.4) 26 724 (72.4) 0.022

 � Black 4831 (13.1) 116 795 (8.7) 0.142 4827 (13.1) 4510 (12.2) 0.026

 � Asian 830 (2.2) 63 082 (4.7) 0.134 830 (2.2) 827 (2.2) 0.001

Smoking, n (%) 554 (1.5) 20 749 (1.5) 0.003 554 (1.5) 462 (1.3) 0.021

Alcohol-related disorders, n (%) 684 (1.9) 25 323 (1.9) 0.002 684 (1.9) 607 (1.6) 0.016

Comorbidities, n (%)

 � Hypertension 15 597 (42.2) 435 004 (32.3) 0.206 15 593 (42.2) 15 653 (42.4) 0.003

 � Type 2 diabetes mellitus 5943 (16.1) 194 379 (14.4) 0.046 5941 (16.1) 5980 (16.2) 0.003

Hyperlipidaemia 14 989 (40.6) 361 993 (26.9) 0.293 14 985 (40.6) 14 972 (40.5) 0.001

 � Neoplasms 9754 (26.4) 203 533 (15.1) 0.281 9750 (26.4) 9713 (26.3) 0.002

 � Ischaemic heart disease 4012 (10.9) 151 726 (11.3) 0.013 4012 (10.9) 3842 (10.4) 0.015

 � Cerebrovascular disease 1144 (3.1) 56 978 (4.2) 0.060 1144 (3.1) 1040 (2.8) 0.017

 � Heart failure 962 (2.6) 52 567 (3.9) 0.073 962 (2.6) 837 (2.3) 0.022

 � Atrial fibrillation 1850 (5.0) 74 735 (5.6) 0.024 1850 (5.0) 1715 (4.6) 0.017

 � Obesity 4270 (11.6) 93 501 (6.9) 0.160 4267 (11.6) 4061 (11.0) 0.018

 � COPD 1253 (3.4) 58 358 (4.3) 0.049 1253 (3.4) 1084 (2.9) 0.026

Laboratory data, n (%)

 � eGFR, mL/min/1.73 m2

 � <60 3593 (9.7) 138 138 (10.3) 0.018 3593 (9.7) 3467 (9.4) 0.012

 � ≥60 18 523 (50.2) 458 875 (34.1) 0.330 18 519 (50.2) 18 618 (50.4) 0.005

 � Medications, n (%)

 � Corticosteroids 10 919 (29.6) 240 657 (17.9) 0.277 10 915 (29.6) 10 905 (29.5) 0.001

 � Alpha-blockers 11 792 (31.9) 160 460 (11.9) 0.498 11 788 (31.9) 11 764 (31.9) 0.001

 � Reductase inhibitors 3336 (9.0) 39 155 (2.9) 0.261 3332 (9.0) 3230 (8.7) 0.010

 � Anticholinergic agents 282 (0.8) 6673 (0.5) 0.034 282 (0.8) 231 (0.6) 0.017

COPD, chronic obstructive pulmonary disease; eGFR, estimated glomerular filtration rate; PDE5i, phosphodiesterase type 5 inhibitor; SMD, standardised mean difference.
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glaucoma treatment (HR 1.33; 95% CI 1.20 to 1.47) (figure 2). 
First-line glaucoma treatment was defined as using beta-
blockers, prostaglandin analogues, brimonidine, dorzolamide, 
brinzolamide, netarsudil or laser therapies.18 The risk of normal-
tension glaucoma (HR 0.78; 95% CI 0.43 to 1.42) and primary 
angle-closure glaucoma (HR 0.89; 95% CI 0.50 to 1.57) were 
not significantly different between groups.

The 5-year Kaplan–Meier survival analysis indicated that 
patients prescribed tadalafil, compared with non-PDE5i users, 
had a greater cumulative probability of glaucoma (tadalafil 
user: 3.93%, non-PDE5i users: 3.16%; log-rank test, p<0.001) 
(figure  3), ocular hypertension (tadalafil user: 0.61%, non-
PDE5i users: 0.47%; log-rank test, p=0.014), primary open-
angle glaucoma (tadalafil user: 0.59%, non-PDE5i users: 0.43%; 
log-rank test, p=0.016) and glaucoma treatment (tadalafil user: 
2.76%, non-PDE5i users: 2.05%; log-rank test, p<0.001) 
(online supplemental figure S1). However, the cumulative 
probability of normal-tension glaucoma (tadalafil user: 0.06%, 
non-PDE5i users: 0.08%; log-rank test, p=0.424) and primary 
angle-closure glaucoma (tadalafil user: 0.08%, non-PDE5i users: 
0.09%; log-rank test, p=0.679) were not significantly different 
between tadalafil users and non-PDE5i users.

Glaucoma risk by different stratifications
Study participants are further categorised into different groups 
based on age, race and comorbidities. The risk of glaucoma was 
not significantly greater in the age group 40–50 years (HR 1.41; 
95% CI 0.93 to 2.14), while tadalafil users older than 50 years 
had greater risk of glaucoma (HR 1.29; 95% CI 1.18 to 1.41). 
Among different races, tadalafil users had greater risk of glau-
coma in the white group (HR 1.16; 95% CI 1.04 to 1.29). In the 
Asian group (HR 1.62; 95% CI 0.96 to 2.74), the HR did not 
reach statistical significance. When stratified by comorbidities, 

including hyperlipidaemia, obesity and chronic kidney disease, 
tadalafil users consistently had greater glaucoma risk than non-
PDE5i users (figure 4).

Sensitivity analysis
We excluded patients with a diagnosis of glaucoma within the 
first 1, 3 or 6 months after starting tadalafil. The risk of glau-
coma remained increased across all lag-time windows with 
HRs of 1.233 (95% CI 1.131 to 1.345), 1.232 (95% CI 1.129 
to 1.344) and 1.230 (95% CI 1.126 to 1.344) for 1-, 3- and 
6-month exclusions, respectively (online supplemental figure 
S2). To address potential detection bias arising from differential 
access to eye care, we performed an additional analysis incorpo-
rating prior ophthalmology visits as a matching covariate in the 
propensity score model. The results remained consistent with 
the primary analysis, with a persistently increased risk of glau-
coma (HR 1.11; 95% CI 1.02 to 1.22) and glaucoma treatment 
initiation (HR 1.28, 95% CI 1.14 to 1.45).

DISCUSSION
In this large, population-based cohort study, tadalafil use for the 
management of LUTS was associated with an increased risk of 
glaucoma compared with non-PDE5i users. Similar trends were 
observed for the incidence of ocular hypertension and primary 
open-angle glaucoma, as well as for the need for glaucoma 
treatment. These associations remained robust after excluding 
individuals who developed glaucoma within 1, 3 or 6 months 
after tadalafil initiation, and were consistently observed among 
patients aged ≥50 years, white individuals and across subgroups 
with or without comorbidities, including hypertension, diabetes 
mellitus, hyperlipidaemia, obesity and chronic kidney disease. 
A previous review has recommended baseline ophthalmic 
screening before initiating regular PDE5i therapy, as well as peri-
odic follow-up for individuals with glaucoma or predisposing 
risk factors.19 This recommendation aligns with our findings, 
which also suggest the need for ocular monitoring in patients 
receiving long-term tadalafil treatment.

PDE5i act by enhancing the nitric oxide (NO)–cGMP signal-
ling pathway. NO stimulates the conversion of guanosine 
triphosphate (GTP) to cGMP, and the subsequent elevation of 
intracellular cGMP reduces calcium concentrations, leading to 
smooth muscle relaxation and vasodilation. PDE5 is the enzyme 
responsible for degrading cGMP into inactive GMP; by selec-
tively inhibiting PDE5, these drugs prevent cGMP breakdown, 
thereby prolonging and amplifying vasodilation in tissues where 
PDE5 is expressed. Therapeutic targets include the penile corpus 
cavernosum, pulmonary vasculature, lower urinary tract and 
prostate. PDE5 is also expressed in various ocular structures, 
including the retinal and choroidal vasculature, retinal pigment 
epithelium, retinal ganglion cells, photoreceptors, ciliary body, 
iris and optic nerve head.20 Previous studies have reported 
diverse ocular effects of PDE5i. Administration of sildenafil 

Figure 2  Glaucoma subtype-specific risk associated with tadalafil use. Forest plot illustratring the comparative risk of glaucoma-related outcomes 
between tadalafil users and non-phosphodiesterase type 5 inhibitors (non-PDE5i) users. OHT, ocular hypertension; POAG, primary open-angle 
glaucoma.

Figure 3  Cumulative probability of glaucoma according to tadalafil 
use. Kaplan–Meier curves showing the cumulative probability of 
glaucoma among tadalafil users and non-phosphodiesterase type 5 
inhibitors (non-PDE5i) users. Differences between groups were assessed 
using the log-rank test.
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has been shown to cause transient IOP elevation and increased 
protein concentration in the aqueous humour.21 The proposed 
mechanism involves vasodilation of the ciliary body vasculature, 
which may enhance aqueous humour production and transiently 
raise IOP. Although the effect is temporary, repeated short-
term IOP elevation could contribute to insidious glaucomatous 
damage over time. Conversely, activation of the NO–cGMP 
pathway has also been shown to relax trabecular meshwork cells, 
potentially facilitating aqueous humour outflow and lowering 
IOP.22 The net impact of these opposing mechanisms on IOP 
and glaucoma risk remains uncertain. Clinical studies examining 
the effects of PDE5i on IOP are limited by small sample sizes, 
lack of control groups or the predominance of healthy partic-
ipant enrolment, yielding inconsistent results.19 23 One prior 
population-based study investigating sildenafil use for erectile 
dysfunction reported an increased risk of glaucoma, with HR 
decreasing over time (1.38, 1.23 and 1.18 at 1, 3 and 5 years, 
respectively).9 This attenuation may reflect discontinuation 
of the medication or short-term exposure among susceptible 
individuals. Tadalafil, a long-acting PDE5i, is approved for the 
treatment of LUTS, a condition typically requiring prolonged, 
daily therapy compared with its intermittent use for erectile 
dysfunction. This chronic exposure may exert cumulative effects 
on aqueous humour dynamics and IOP regulation. In our study, 
patients receiving tadalafil exhibited a higher susceptibility to 
developing glaucoma. The increased risk remained evident when 
outcomes were defined as ocular hypertension, primary open-
angle glaucoma or initiation of medical treatment for glaucoma. 
In contrast, no significant difference was observed in the risk 
of primary angle-closure glaucoma between tadalafil users and 
non-PDE5i users. Because the pathogenesis of primary angle-
closure glaucoma is primarily related to anatomical narrowing of 
the anterior chamber angle, and tadalafil is not known to affect 
iris–lens diaphragm configuration or anterior segment anatomy, 
its use is unlikely to substantially alter the risk of primary angle-
closure glaucoma.24 Although one case report described an acute 
angle-closure attack following sildenafil citrate-aided sexual 
intercourse, the authors speculated that increased choroidal 

blood flow induced by sildenafil, together with pupil dilation 
during sexual activity, may have contributed to the event.25

PDE5i have been reported to be associated with NAION.6 It 
has been proposed that PDE5i-induced systemic hypotension 
may reduce perfusion at the optic nerve head and, in conjunc-
tion with a transient hypercoagulable state, lead to localised isch-
emia. In addition to case reports, prospective studies have shown 
that although the absolute risk is low, PDE5i use is associated 
with a 2.4-fold increase in the risk of developing NAION within 
1 month of ingestion.26 A similar mechanism may also contribute 
to an increased risk of glaucoma. In individuals with impaired 
autoregulation of the optic nerve head or retina, the hypoten-
sive effects of PDE5i may cause transient hypoperfusion of the 
optic nerve. Repeated episodes of hypoperfusion and reperfu-
sion could induce oxidative stress and retinal ganglion cell injury, 
thereby predisposing individuals to glaucoma or accelerating its 
progression in those with pre-existing disease.27 Therefore, an 
association between PDE5i use and normal-tension glaucoma is 
mechanistically plausible. However, no significant association 
was observed between PDE5i use and normal-tension glaucoma 
in the present study. Because the identification of normal-tension 
glaucoma relied on ICD-10 diagnostic codes and IOP data were 
unavailable in the claims-based database, glaucoma subtype 
classification may have limited sensitivity, potentially reducing 
the ability to detect a true association between PDE5i use and 
normal-tension glaucoma.28 Alpha-blockers, a common first-line 
treatment for LUTS, may also cause systemic hypotension and 
potentially reduce optic nerve perfusion pressure. In the present 
study, alpha-blocker use was balanced between groups through 
propensity score matching, minimising its potential confounding 
effect on the observed association.

NO promotes trabecular meshwork relaxation and thereby 
enhances aqueous humour outflow. Previous studies have 
shown that NO production is reduced in patients with glau-
coma.29 PDE5i do not participate in the synthesis or release of 
NO and thus cannot directly compensate for endogenous NO 
deficiency. Instead, their mechanism of action lies downstream 
of the NO signalling pathway to amplify the physiological 

Figure 4  Subgroup analysis of glaucoma risk associated with tadalafil use. Forest plot illustrating the subgroup analysis of comparative risk of 
glaucoma between tadalafil users and non-phosphodiesterase type 5 inhibitors (non-PDE5i) users. eGFR, estimated glomerular filtration rate.
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effects of endogenous NO.30 In individuals without glaucoma, 
the NO–cGMP pathway is likely functioning within a normal 
physiological range. Consequently, any additional benefit 
of PDE5 inhibition on trabecular meshwork relaxation or 
IOP reduction may be limited. Therefore, the transient IOP 
elevation associated with PDE5i-induced vasodilation in the 
ciliary body may outweigh the potential protective effects of 
enhanced outflow. However, although an IOP-related mecha-
nism remains biologically plausible, the observational design 
of the present study cannot confirm an effect on IOP, nor 
distinguish the contribution of optic nerve hypoperfusion to 
the observed association. Future studies incorporating concur-
rent IOP and ocular perfusion measurements are warranted to 
elucidate the underlying mechanisms.

This study has several limitations. Although we used propensity 
score matching to balance covariates and minimise confounding, 
unmeasured variables may still have influenced the results. Only 
covariates documented before the index date were included in the 
matching process; therefore, changes in clinical status, medication 
use or comorbidity burden during follow-up may have affected 
the outcomes. Differential healthcare utilisation may also have 
influenced glaucoma ascertainment. Although the increased glau-
coma risk among tadalafil users remained significant after addi-
tionally matching for prior ophthalmology visits, detection bias 
cannot be fully excluded, as we were unable to capture all aspects 
of healthcare utilisation, referral patterns or follow-up inten-
sity. Second, although alpha-blocker monotherapy could have 
served as an active comparator, we did not adopt this approach 
because alpha-blockers can cause systemic hypotension and may 
independently influence ocular perfusion pressure, thereby intro-
ducing an additional source of bias. To account for differences 
in LUTS treatment profiles, concomitant LUTS medications, 
including alpha-blockers, 5-alpha reductase inhibitors and anti-
cholinergic agents, were incorporated as matching covariates. 
Nevertheless, residual confounding by treatment indication or 
treatment eligibility cannot be fully excluded. Given that patients 
who were not prescribed tadalafil because of poorer cardiovas-
cular health may have had a higher baseline risk of glaucoma, this 
potential bias would be expected to attenuate rather than exag-
gerate the observed association. Because TriNetX aggregates data 
from multiple healthcare organisations, variations in diagnostic 
coding may exist. Furthermore, as the database is de-identified, 
individual patient records could not be reviewed to confirm 
glaucoma diagnosis or to access key ophthalmic parameters such 
as IOP, retinal nerve fibre layer thickness or visual field results. 
Therefore, misclassification among glaucoma subtypes, such as 
ocular hypertension, primary open-angle glaucoma and normal-
tension glaucoma, cannot be fully excluded. For this reason, 
glaucoma was analysed as a composite primary outcome. Addi-
tionally, medication adherence could not be verified, as prescrip-
tion fulfilment and actual drug use were not captured. Moreover, 
cumulative tadalafil exposure could not be assessed, limiting the 
evaluation of potential dose–response effects. Given the obser-
vational design, our findings suggest an association rather than 
a causal relationship between PDE5i use and glaucoma. Future 
studies employing more advanced causal inference approaches, 
such as target trial emulation or time-varying propensity score 
methods, are warranted to validate this association. Lastly, the 
study population consisted predominantly of white individuals, 
which may limit the generalisability of the findings to other 
ethnic groups. This underscores the need for further evaluation 
in more ethnically diverse populations.

In conclusion, tadalafil use for LUTS was associated with a 
statistically significant but modest increase in glaucoma risk. 

These findings do not contraindicate tadalafil use but high-
light the importance of baseline ophthalmic assessment and 
regular follow-up, particularly in patients with pre-existing 
glaucoma, ocular hypertension, a family history of glaucoma, 
high myopia or those requiring long-term therapy.
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