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Introduction: Latanoprostene bunod 0.024% (LBN, Vyzulta®) is a nitric oxide-donating prostaglandin analog (PGA). We investi
gated the real-world efficacy and safety of LBN in patients with open-angle glaucoma (OAG) or ocular hypertension (OHT) who 
switched their existing intraocular pressure (IOP)-lowering treatment(s) to LBN.
Methods: This non-interventional, multicenter (United States), retrospective chart review included patients aged ≥18 years with OHT 
and/or mild-to-moderate OAG diagnoses taking 1–2 IOP-lowering treatments at the time of switch to LBN (index visit). Chart- 
extracted data included demographics, diagnoses, IOP and ocular assessments, other IOP-lowering treatments, adverse events (AEs), 
and reasons for discontinuation. The main study outcome was IOP change from the index visit to each of the next 2 chart-recorded 
follow-up visits. Analysis groups included the overall dataset and 2 subgroups of patients switched from PGA therapy to LBN: 
“PGA-all” subgroup [all patients previously on a PGA with/without another IOP-lowering product] and “PGA-monotherapy” subgroup 
[patients previously on a PGA alone]). Additional ocular outcomes (eg, visual acuity) were examined, if available.
Results: The overall dataset included 49 patients (46 had OAD alone, 2 had OHT alone, and 1 had both). The PGA-all subgroup and 
PGA-monotherapy subgroups had 41 and 32 patients, respectively. Switching to LBN led to a ~25% IOP reduction from the index visit to 
Visit 1 that was sustained at Visit 2. IOP findings in the PGA-all and PGA-monotherapy subgroups were consistent with the overall dataset. 
No meaningful changes in other ocular outcomes were found. Of 14 ocular AEs, 3 were recorded as such (mild in severity, considered 
unrelated to treatment), and 11 were identified through review of interval ocular histories (no severity/relatedness information); none led to 
discontinuation.
Conclusion: In this short-term retrospective chart review of mild-to-moderate OAG/OHT, switching prior IOP-lowering therapy to 
LBN produced an additional ~25% IOP reduction and appeared to be well tolerated.
Keywords: latanoprostene bunod, LBN, prostaglandin analog, PGA, ocular hypertension, OHT, open-angle glaucoma, OAG, 
intraocular pressure, IOP

Introduction
Glaucoma is a leading cause of blindness and affects approximately 3 million people in the United States, with open-angle 
glaucoma (OAG) being the most common form.1–4 Elevated intraocular pressure (IOP) or ocular hypertension (OHT) is an 
important and modifiable risk factor for OAG.5

Latanoprostene bunod 0.024% (LBN, Vyzulta®), the first topical nitric oxide (NO)-donating prostaglandin analog (PGA), is 
indicated for the reduction of IOP in patients with OAG or OHT.6 After topical ocular instillation, LBN is rapidly hydrolyzed by 
esterases to latanoprost acid, a prostaglandin F receptor agonist, and butanediol mononitrate, which subsequently releases the 
active component, nitric oxide. The combination of active moieties results in a dual mechanism for IOP lowering, with 
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latanoprost acid increasing aqueous humor outflow through the uveoscleral pathway and nitric oxide increasing aqueous humor 
outflow through the trabecular meshwork (TM) and Schlemm’s canal.7

The clinical efficacy and safety of LBN in patients with OAG or OHT have been established in prospective clinical 
studies, with study durations of up to 1 year.8–11 Pooled data from two separate Phase 3 studies comparing once daily 
LBN 0.024% to twice daily timolol maleate 0.5% (LUNAR and APOLLO) demonstrated a reduction from baseline in 
IOP among patients treated with LBN ranging from 7.5 to 9.1 mm Hg.10 In both studies, LBN was noninferior to timolol. 
Further, reductions in mean IOP were significantly greater with LBN versus timolol at all 9 time points evaluated in 
APOLLO (all P≤0.002), and at 8 of 9 time points in LUNAR (8 visits; P≤0.025).10 In the VOYAGER study, once daily 
LBN 0.024% produced significantly greater IOP reductions from baseline as compared with once daily latanoprost 
0.005% (–9.0 mm Hg vs –7.8 mm Hg; P=0.005) at 28 days.12

The randomized, controlled, prospective clinical studies conducted to obtain regulatory approval of LBN, included 
patients who were currently using or had recently used IOP-lowering medication(s); these patients were required, per- 
protocol, to undergo a “wash-out” period prior to initiating LBN treatment, during which they did not take their 
previously prescribed IOP-lowering medication(s).9,11,12 However, in clinical practice, it is likely that patients who are 
changing from existing IOP-lowering treatment to LBN will typically be switched directly to LBN, without a washout 
period, to avoid an interruption in treatment.

As LBN is increasingly being prescribed for patients with OAG or OHT, it is of interest to examine real-world usage 
and IOP-lowering efficacy of LBN in patients who switch from their current IOP-lowering medication(s) to LBN. Since 
receiving marketing approval, retrospective chart reviews of LBN have demonstrated additional IOP-lowering when 
LBN either replaced prior therapy in predominantly late-stage glaucoma patients or was used as an adjunctive therapy in 
patients predominantly on multiple medications.13–15 The current study was specifically conducted to investigate the real- 
world efficacy (IOP-lowering) and safety of LBN in a representative sample of patients with mild-to-moderate OAG/ 
OHT who were on 1–2 topical IOP-lowering therapies and switched 1 or both of these existing treatments to LBN.

Methods
Study Design and Patients
This was a non-interventional, multicenter, retrospective chart review conducted in the US at 1 ophthalmology and 3 
optometry sites. Longitudinal data reflecting routine care and follow-up were gathered.

The study protocol was reviewed by the Advarra Institutional Review Board (Columbia, MD, USA), which ruled that 
approval was not required for this study, granting a waiver of informed consent and exemption from ongoing IRB 
oversight on June 7, 2021. The study adhered to the tenets of the Declaration of Helsinki as well as the Health Insurance 
Portability and Accountability Act privacy requirements. Only necessary data sets were collected, all patient data were 
de-identified, and no unique patient identifiers were recorded or retained.

Patient charts were eligible for review if the patients were aged 18 years or older at the time of LBN treatment 
initiation with a confirmed diagnosis of OHT or OAG (primary or secondary) such as pre-glaucoma (International 
Statistical Classification of Diseases [ICD-]10 code H40.00), OAG with borderline findings low risk (H40.01), OAG with 
borderline findings, high risk (H40.02), unspecified OAG (H40.10), primary OAG (H40.11), pigmentary glaucoma 
(H40.13), capsular glaucoma with pseudo-exfoliation of lens (H40.14), and OHT (H40.05). Patients were required to 
have at least 1 visit prior to and 2 visits following commencement of LBN therapy (on or after September 1st 2018) 
recorded in the chart. Since the final IRB exemption was obtained on June 7, 2021, the 2nd follow-up visit had to occur 
prior to this date. Additionally, patients had to be on at least 1 to a maximum of 2 concurrent prior IOP-lowering 
therapies (a combination product was considered 1 therapy) for ≥1 month prior to starting LBN.

Patient charts were excluded for any of the following reasons: recording of advanced/severe glaucoma prior to 
initiation of LBN therapy, an ICD10 code for advanced glaucoma (H40.15, residual stage of OAG or H40.XXX3, which 
denotes severe disease), an ICD10 code for low-tension glaucoma [H40.12] or recording of normal tension glaucoma in 
the chart, prior glaucoma filtration surgery, trabeculectomy or tube shunt surgery, or initial LBN use prior to 
September 1st 2018.
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Every sequential qualifying chart was selected to minimize selection bias. Data were abstracted from charts by study 
authors or their delegates at the following time points: 1 to 2 pre-LBN visits (ie, visits recorded in the charts prior to 
initiation of LBN: the pre-index visit [if available] and the index visit [required]) and 2 post-index follow-up visits (ie, 
the first [Visit 1] and second [Visit 2] visits recorded in the charts after LBN initiation) through the end of the study (IRB 
determination) or surgical intervention/selective laser trabeculoplasty (SLT) (Figure 1). The index () visit was defined as 
the visit at which LBN was first prescribed and when patients were still on their prior IOP-lowering medication(s) (ie, the 
last visit just prior to switching to LBN treatment). Study site personnel were trained on the REDCap Cloud Electronic 
Data Capture (EDC) System (Encinitas, California) which utilized standardized and secure electronic case report forms 
(eCRFs). Key data that were extracted from the charts included: demographics (age, gender, race), ophthalmologic 
diagnoses, ocular assessments (eg, IOP), other IOP-lowering treatments (including documented additions/discontinua
tions), and adverse events (AEs).

Study Outcomes
The primary outcome of interest was the change in IOP from the index visit at each of the 2 sequential follow-up visits 
post-LBN initiation. Responder rate analyses were conducted based on the proportion of patients with IOP reductions of 
≥2, ≥3, ≥4, and ≥5 mm Hg from the index visit to each follow-up visit.

Additional ocular assessment data that were extracted from the charts, if available, at the index visit and 2 post-index 
follow-up visits included visual acuity (VA), cup-to-disc ratio (CDR), visual fields, and central corneal thickness (CCT). 
AEs were reported separately for the pre- and post-LBN treatment periods. Information available in the interval ocular 
history portion of the eCRFs was reviewed to identify additional possible AEs that may not have been formally reported. 
Any discontinuations, including those due to AEs, were recorded.

For each patient, the eye with the higher pre-treatment IOP was considered the study eye; however, if the pre- 
treatment IOP was the same in both eyes, then the right eye was considered the study eye.

Figure 1 Schematic of retrospective study design. Index Visit = visit at which IOP-lowering therapy was switched to LBN. 
Abbreviations: IOP, intraocular pressure; LBN, latanoprostene bunod ophthalmic solution 0.024%; PGA, prostaglandin analog; Rx, prescribed.
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Statistical Analysis
Paired t-tests (which accounted for multiplicity) were used to compare IOP (one-tailed), VA (two-tailed), and CDR (two- 
tailed) between the index visit and follow-up visits after starting treatment with LBN. An alpha of 0.05 was considered 
significant.

Changes in IOP and responder rates were evaluated in the overall dataset as well as in 2 subgroups of patients who 
were receiving a PGA prior to LBN. The overall dataset included any patient who switched to LBN from 1 or both of the 
IOP-lowering products in their pre-LBN OAG/OHT regimen. The “PGA-all” subgroup included any patient using a PGA 
(ie, with or without another IOP-lowering product) prior to the switch from their PGA to LBN. The “PGA-monotherapy” 
subgroup included only patients using a PGA alone prior to the switch from that PGA to LBN. The primary efficacy 
analyses were based on study eyes. As an additional supportive analysis, IOP data in LBN-treated fellow eyes of the 
overall dataset were examined, if available, using the same statistical methodology as for study eyes.

Descriptive statistics were used to summarize the data with tabulation of frequencies and percentages for discrete 
variables and sample size, mean, standard deviation (SD), minimum, and maximum for continuous variables. Statistical 
analyses were conducted with Statistix 9 (Analytical Software, Tallahassee, FL, US) and Microsoft Excel (Microsoft 
Corporation, Redmond, WA, US).

Results
Study Patients
A total of 49 switch patients (49 study eyes; 44 treated fellow eyes) were identified from medical charts and formed the 
overall dataset for the study population. Of these 49 patients, 47 had a diagnosis of OAG (including 2 patients with 
pigmentary glaucoma and 1 patient with capsular glaucoma) and 3 had a diagnosis of OHT (1 patient had recorded 
diagnoses of OAG as well as OHT) (Table 1). Two patients were excluded from all Visit 1 assessments and 9 were 
excluded from all Visit 2 assessments due to protocol violations (Figure 2).

The most common diagnostic codes were for mild bilateral POAG (n=15; 30.6%), moderate bilateral POAG (n=10; 
20.4%), and low-risk bilateral OAG with borderline findings (n=7; 14.3%). The mean (SD) age was 65 (13) years; 59.2% 
of patients were female and 79.6% were White. Comorbid conditions were present in 59.2% of patients, with systemic 
hypertension being most common (44.9%), followed by diabetes (16.3%).

Table 1 Demographics and Baseline Characteristics

Study Patients (N=49)

Age, years

Mean (SD) 64.8 (13.3)

Range 18–90

Sex, n (%)

Female 29 (59.2)

Male 20 (40.8)

Race, n (%)

White 39 (79.6)

Black/African American 3 (6.1)

Asian 1 (2.0)

Other/Not reported 5 (10.0)

(Continued)
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Table 1 (Continued). 

Study Patients (N=49)

Ethnicity, n (%)

Hispanic 3 (6.1)

Non-Hispanic 38 (77.6)

Not reported 8 (16.3)

Diagnosisa

OAGb, n (%) 47 (95.9)

POAG 33 (67.3)

Open-angle glaucoma with borderline findings 10 (20.4)

Steroid responder bilateral 1 (2.0)

Pigmentary glaucoma, 2 (4.1)

Capsular glaucoma with pseudoexfoliation of lens 1 (2.0)

OHTc, n (%) 3 (6.1)

Comorbidity present, n (%) 29 (59.2)

Comorbidity, n (%)

Diabetes 8 (16.3)

Hypertension (systemic) 22 (44.9)

Smoking 2 (4.1)

Otherd 8 (16.3)

IOP-Lowering Therapy at Index (Prior to Switch to LBN)

Monotherapy (1 Product) 38 (77.6)

PGAe 32 (65.3)

Non-PGAf 6 (12.2)

Dual therapy (2 Products) 11 (22.4)

PGA with non-PGAg 9 (18.4)

2 Non-PGA productsh 2 (4.1)

Notes: aAmong the 49 patients in the overall dataset, 46 had OAG alone, 2 had OHT alone, and 1 had both 
OAG and OHT. bOAG diagnostic codes: H40.1131, POAG, bilateral, mild stage (n=15); H40.1132, POAG, 
bilateral, moderate stage (n=10); and H40.013, OA with borderline findings, low risk, bilateral (n=7) were 
most common, followed by H40.023, OA with borderline findings, high risk, bilateral, (n=3); H40.1122, 
POAG, left eye, moderate stage (n=3); H40.1134, POAG, bilateral, indeterminate stage (n=3); H40.1331, 
pigmentary glaucoma (n=2); 365.11, POAG (n=1); H40.043, steroid responder, bilateral, (n=1); H40.1121, 
POAG, left eye, mild stage (n=1); H40.1421, capsular glaucoma (n=1). cOHT diagnostic codes: 365.04, 
OHT, unspecified eye (n=1); H40.051, OHT, right eye (n=1), and H40.053, OHT, bilateral (n=1). dOther 
comorbidities included arthritis, cataract, high cholesterol, and thyroid disease. eBimatoprost (n=11); 
latanoprost (n=10); travoprost (n=9); tafluprost (n=2). fTimolol/brimonidine combination (n=3); brimoni
dine (n=1); brinzolamide (n=1); timolol (n=1).gBimatoprost + timolol (n=1); latanoprost/netarsudil combi
nation + timolol (n=1); latanoprost + brimonidine/brinzolamide combination (n=2); latanoprost + 
brimonidine/timolol combination (n=2); latanoprost + brimonidine (n=1); latanoprost + brinzolamide 
(n=1); latanoprost + timolol (n=1). hBrimonidine + dorzolamide (n=2). 
Abbreviations: LBN, latanoprostene bunod 0.024%; OA, open angle; OAG, open-angle glaucoma; OHT, 
ocular hypertension; PGA, prostaglandin analog; POAG, primary open-angle glaucoma.
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Prior to initiating LBN, 41/49 patients (83.7%) were using another PGA (32 as monotherapy; 9 in combination with 
a non-PGA IOP-lowering product). The distribution of PGA-monotherapy was bimatoprost (n=11), latanoprost (n=10), 
travoprost (n=9), and tafluprost (n=2). Eight of the 9 PGA plus non-PGA regimens included latanoprost as the PGA (ie, 
with brimonidine, n=1; with brinzolamide, n=1; with timolol, n=1; with a brinzolamide/brimonidine product, n=2; with 
a brimonidine/timolol product, n=2; and as a latanoprost/netarsudil product with timolol, n=1); the remaining regimen 
was bimatoprost plus timolol. Among 8 patients using only non-PGA IOP-lowering treatments, 6 were using a single 
product (timolol/brimonidine combination product [n=3], brimonidine [n=1], brinzolamide [n=1], and timolol [n=1]) and 
2 were on dual regimen of brimonidine plus dorzolamide. In 2 patients, LBN replaced 2 IOP-lowering treatments.

The most common reasons for discontinuation of prior IOP-lowering medications at index (ie, presumed reason for switching 
to LBN) were related to inadequate IOP-lowering (eg, “IOP target not being met”, “poor IOP control”, [treatment] “failed”, “not 

Figure 2 Study flow diagram for overall dataset. Index Visit = visit at which IOP-lowering therapy was switched to LBN. 
Abbreviations: IOP, intraocular pressure; LBN, latanoprostene bunod ophthalmic solution 0.024%; PGA, prostaglandin analog.
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controlling IOP”, or “higher/worsening of IOP/glaucoma”; n=40); the remaining documented reasons for discontinuation were 
optic nerve changes/thin inferior rim (n=2), regimen simplification to maximize compliance (n=1); blurry vision (n=1), and an 
unspecified AE (n=1). In the 4 remaining patients, reasons for discontinuation were not recorded/unclear.

The median (IQR) days from the index visit to the first and second post-index follow-up visits were 28 (21–41) and 126 
(80–160) days, respectively. The median (IQR) time between the first and second post-index visits was 84 (37–125) days.

Clinical Efficacy Assessments
Change in IOP
IOP measurements were available for 49 study eyes at both the pre-index and index visits, 47 study eyes at post-index 
Visit 1, and 40 at post-index Visit 2. Applanation tonometry was consistently used to measure IOP across all visits for all 
patients. The mean (SD) IOP in study eyes was 18.9 (3.9) mm Hg at the pre-index visit and increased to 21.9 (4.2) mm 
Hg at the index visit (P<0.001). After switching to LBN, study eye IOPs were reduced to 16.5 (3.7) mm Hg and 15.9 
(4.3) mm Hg at post-index Visit 1 and Visit 2, respectively (Figure 3A and Table 2). Switching to LBN led to a mean 
(SD) reduction of 5.4 (3.3) mm Hg at post-index Visit 1 and 5.2 (4.8) mm Hg at post-index Visit 2 (P<0.001 for both vs 
index visit); thus, a ~25% reduction from index visit in IOP was observed at Visit 1 and maintained at Visit 2.

Figure 3 Mean IOP in study eyes before and during LBN treatmenta. (A) All patients; (B) PGA-all subgroup (all patients who were using a PGA [with or without another 
IOP-lowering product] prior to switching to LBN); (C) PGA-monotherapy subgroup (patients who were using PGA monotherapy prior to switching to LBN). Whiskers 
represent standard deviations. Index Visit = visit at which IOP-lowering therapy was switched to LBN. aIn the overall dataset and PGA-all subgroup, 2 patients were excluded 
from post-index Visit 1 and 9 were excluded from Visit 2 (Figure 2); in the PGA-monotherapy subgroup, 1 and 8 patients were excluded from post-index Visits 1 and 2, 
respectively. 
Abbreviations: LBN, latanoprostene bunod 0.024%; IOP, intraocular pressure; PGA, prostaglandin analog.
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Data were available for 44 treated fellow eyes at the pre-index and index visits, 41 at post-index Visit 1, and 34 at 
post-index Visit 2. The magnitude of IOP lowering in fellow eyes was comparable to that in study eyes. The mean (SD) 
IOP in fellow eyes was 17.7 (3.3) mm Hg at the pre-index visit and increased to 20.2 (3.6) mm Hg at the index visit 
(P<0.001). After switching to LBN, fellow eye IOPs were reduced to 16.3 (4.0) mm Hg and 14.6 (3.1) mm Hg at post- 
index Visit 1 and Visit 2, respectively. Switching to LBN led to mean (SD) IOP reductions in fellow eyes of 4.0 (3.2) and 
4.6 (3.7) mm Hg at post-index Visits 1 and 2, respectively (P<0.001 for both vs index visit); reductions in IOP from 
index visit were 20% and 24% at Visits 1 and 2, respectively.

The magnitude of IOP lowering in study eyes of the PGA subgroups was consistent with that in the overall dataset. In 
the PGA-all subgroup (pre-index and index, n=41; Visit 1, n=39; Visit 2, n=32), mean (SD) reductions from index visit to 
Visits 1 and 2 were 5.0 (3.1) and 4.9 (3.8) mm Hg, respectively (P<0.001 for both vs index visit). Thus, reductions in IOP 
were 23.1% and 23.9% from index visit to Visits 1 and 2, respectively (Figure 3B and Table 2). In the PGA-monotherapy 
group, (pre-index and index, n=32; Visit 1, n=31; Visit 2, n=24), mean (SD) reductions in study eye IOP measurements 
were 5.2 (3.4) and 5.4 (4.0) mm Hg at the first and second follow-up visits (P<0.001 for both vs index visit), with 23.5% 
and 25.5% IOP reductions from the index visit to Visit 1 and Visit 2, respectively (Figure 3C and Table 2).

Responder Analysis
The majority (89.4%) of patients had an IOP lowering of ≥2 mm Hg from the index visit to Visit 1; IOP lowering of ≥3, 
≥4, and ≥5 mm Hg at Visit 1 was observed in 83.0%, 70.2%, and 59.6% of patients, respectively (Table 3A). This 
distribution of responders was similar at Visit 2. The responder analysis findings in the PGA subgroups were comparable 
to those in the overall dataset. In the PGA-all subgroup, IOP lowering from the index visit to Visit 1 of ≥2, ≥3, ≥4, and 
≥5 mm Hg was observed in 87.2%, 79.5%, 69.2%, and 56.4% of patients (Table 3B), with a similar distribution of 
responders at Visit 2. In the PGA-monotherapy subgroup, IOP lowering from the index visit to Visit 1 of ≥2, ≥3, ≥4, and 

Table 2 Change in IOP from Index Visit in Study Eyes of Patients Switched to LBN

Pre-Index to Index Index to Visit 1a Index to Visit 2a

Overall dataset, n 49 47 40

Difference in IOP, mm Hg
Mean (SD); 3.0 (4.2); −5.4 (3.3); −5.2 (4.8);
P-value P<0.001 P<0.001 P<0.001

% Change in IOP +15.7 −24.6 −24.7

Subgroups according to pre-LBN regimen

PGA-all subgroupb, n 41 39 32

Difference in IOP, mm Hg
Mean (SD); 2.8 (4.3); −5.0 (3.1); −4.9 (3.8);

P-value P<0.001 P<0.001 P<0.001

% Change in IOP +14.6 −23.1 −23.9

PGA-monotherapy subgroup, n 32 31 24

Difference in IOP, mm Hg
Mean (SD); 3.4 (3.9); −5.2 (3.4); −5.4 (4.1);

P-value P<0.001 P<0.001 P<0.001

% Change in IOP +18.2 −23.5 −25.5

Notes: Index Visit = visit at which IOP-lowering therapy was switched to LBN. aIn the overall dataset and PGA-all subgroup, 2 
patients were excluded from Visit 1 and 9 were excluded from Visit 2 (Figure 2); in the PGA-monotherapy subgroup, 1 and 8 
patients were excluded from Visits 1 and Visit 2, respectively. bPGA-all subgroup included any patient using a PGA (ie, with or 
without another IOP-lowering product) prior to the switch from their PGA to LBN. 
Abbreviations: IOP, intraocular pressure; LBN, latanoprostene bunod 0.024%; PGA, prostaglandin analog.
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≥5 mm Hg was observed in 83.9%, 80.6%, 71.0%, and 54.8% of patients (Table 3C), with a similar distribution of 
responders at Visit 2.

Other Ocular Assessments
Documentation of VA was available at pre-index, index, Visit 1, and Visit 2 in 49, 49, 47, and 39 study eyes, respectively. 
Beyond the exclusions noted previously, VA data was not reported for some patients. VA was generally measured by the 
same method, typically Snellen, across all visits. The mean VA in study eyes was 20/52.1, 20/46.6, and 20/52.3 at the 
index visit, Visit 1, and Visit 2, respectively. There were no significant changes in VA from the index visit to either Visit 1 
(mean [SD] change – 6.4 [57.6]; P=0.45) or Visit 2 (4.1 [20.4]; P=0.22).

Among study eyes with CDR data available (pre-index, n=37; index, n=31; Visit 1, n=21; Visit 2, n=27), the mean 
CDR was 0.49–0.54 across all time points, with no apparent changes from the index visit to either of the follow-up visits.

Limited numbers of patients with assessments of visual fields and CCT (ie, n ≤ 6 at follow-up visits) precluded 
clinically meaningful analysis.

Table 3 Responder Analysis of Patients Switched to LBN (Study Eyes) (A) All Patients; 
(B) PGA-All Subgroupa; (C) PGA-Monotherapy Subgroup

A.

Proportion of Patients with IOP Change, 
n (%)

Index Visit to Visit 1 
(n=47)b

Index Visit to Visit 2 
(n=40)b

≥2 mm Hg 42 (89.4) 34 (85.0)

≥3 mm Hg 39 (83.0) 30 (75.0)

≥4 mm Hg 33 (70.2) 27 (67.5)

≥5 mm Hg 28 (59.6) 24 (60.0)

B.

Proportion of Patients with IOP Change, 
n (%)

Index Visit to Visit 1 
(n=39)b

Index Visit to Visit 2 
(n=32)b

≥2 mm Hg 34 (87.2) 28 (87.5)

≥3 mm Hg 31 (79.5) 24 (75.0)

≥4 mm Hg 27 (69.2) 21 (65.6)

≥5 mm Hg 22 (56.4) 18 (56.3)

C.

Proportion of Patients with IOP Change, 
n (%)

Index Visit to Visit 1 
(n=31)b

Index Visit to Visit 2 
(n=24)b

≥2 mm Hg 26 (83.9) 21 (87.5)

≥3 mm Hg 25 (80.6) 19 (79.2)

≥4 mm Hg 22 (71.0) 17 (70.8)

≥5 mm Hg 17 (54.8) 15 (62.5)

Notes: Index Visit = visit at which therapy was switched to LBN. aPGA-all subgroup included any patient using a PGA (ie, with or 
without another IOP-lowering product) prior to the switch from their PGA to LBN. bIn the overall dataset and PGA-all subgroup, 
2 patients were excluded from Visit 1 and 9 were excluded from Visit 2 (Figure 2); in the PGA-monotherapy subgroup, 1 and 8 
patients were excluded from Visits 1 and 2, respectively. 
Abbreviations: IOP, intraocular pressure; LBN, latanoprostene bunod 0.024%; PGA, prostaglandin analog.
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Safety/Tolerability and Discontinuations
There were no systemic AEs reported during LBN treatment. Overall, nine (17.6%) patients had 14 ocular AEs (Table 4). 
Three AEs were formally identified as such on the eCRFs during the post-index period (dry eye in 1 patient; floaters and 
flashes in 1 patient); study investigators considered these formally reported AEs to be mild and unrelated to treatment. In 
the patient reporting dry eye, this AE, along with blurred vision and eye pruritus had also been documented while on the 
prior IOP-lowering therapy (ie, pre-LBN); in the patient with floaters and flashes, floaters had also been documented pre- 
LBN. Eleven possible AEs were found via review of interval ocular histories but not explicitly identified as AEs; no 
information regarding severity or relatedness to treatment was available for these events. Overall, AEs found in ≥2 
patients included floaters (n=3; 6.1%) and eye dryness (n=2; 4.1%). None of the ocular AEs led to treatment 
discontinuation.

Among 8 patients who discontinued LBN, the reasons provided were inadequate IOP-lowering in 6 patients (Visit 1, 
n=4; Visit 2, n=2) and cost/insurance-related issues in 2 patients (Visit 2). Among the 6 patients who discontinued LBN 
due to inadequate IOP-lowering, most (5/6) had OAG, their mean (SD) IOP was 23.7 (4.2) mm Hg, and most (5/6) were 
switched from PGA monotherapy at index; additional demographic and clinical characteristics for these patients are 
included in the supplement (Supplement, Table S1). As previously noted, patients who discontinued LBN at Visit 1 were 
considered protocol violations and, therefore, these patients were excluded from Visit 2 assessments.

Table 4 Ocular Adverse Events Reported in ≥1 Patient 
Chartsa

N=49 Patients

Total number of ocular AEs reported 14

Number of patients with ocular AEs 9b (18.4%)

Ocular AEsc

Floatersd 3 (6.1%)

Eye Drynesse 2 (4.1%)

Glaucoma 1 (2.0%)

Stinging 1 (2.0%)

VA worsening 1 (2.0%)

Blurred vision 1 (2.0%)

Halos 1 (2.0%)

Subconjunctival hemorrhage 1 (2.0%)

Sore eyes 1 (2.0%)

Scratchy eyes 1 (2.0%)

Flashesd 1 (2.0%)

Notes: All data are presented as n (%). aTable reports any event recorded as an adverse 
event in the patient’s medical chart. bFour patients experienced ≥2 ocular AEs: 1 with 
floaters found on interval ocular history and eye dryness reported formally; 1 with 
floaters and flashes, both reported formally; 1 with floaters and stinging, both found on 
interval ocular history; and 1 with subconjunctival hemorrhage, sore eyes, and scratchy 
eyes, all found on interval ocular history review. c3 AEs were formally reported as AEs in 
the eCRF, while the remaining 11 AEs were found on review of interval ocular history. 
dFloaters as well as flashes were formally reported in 1 patient during the post-index 
period. eEye dryness was formally reported in 1 patient during the post-index period. 
Abbreviations: AE, Adverse event; VA, visual acuity.
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Discussion
In this real-world multicenter retrospective chart review of 49 patients with mild-to-moderate OAG or OHT on up to 2 
topical IOP-lowering products, the switch from 1 or both prior IOP-lowering treatment(s) to LBN produced a substantial 
additional IOP reduction and was well tolerated. Treatment with LBN reduced IOP by approximately 25% from the index 
visit to each follow-up visit. More than 85% of patients experienced IOP lowering ≥2 mm Hg after switching to LBN, 
and over half had IOP lowering ≥5 mm Hg.

Notably, when examining the 41 patients who were previously on another PGA, whether alone (73% of the dataset) or 
in combination with other IOP-lowering pharmacotherapy (18% of the dataset), switching from their prior PGA to LBN 
resulted in a significant IOP reduction from the time of the therapy switch. Our results suggest that the dual mechanism 
of action of LBN, through its 2 active metabolites, may be more effective for IOP lowering than a PGA alone.7 LBN 
lowers IOP by (1) a PGA-specific mechanism in which the latanoprost acid metabolite increases aqueous humor outflow 
through the uveoscleral pathway and (2) an NO-donating mechanism in which NO-release due to the butanediol 
mononitrate metabolite increases outflow through the TM and Schlemm’s canal.7 The finding that treatment with LBN 
produced greater IOP lowering than other PGAs is consistent with prior reports.12,16 The Phase 2 VOYAGER study 
showed that, on average, LBN produced an additional IOP reduction of 1.23 mm Hg than latanoprost;12 similar results 
were reported in another prospective comparative study.16

Although direct comparisons cannot be made due to differences in study populations, it is of interest to consider the 
findings from prior chart review-based investigations of LBN. The IOP reduction associated with a switch to LBN in the 
current study (~25%) is greater than that observed in a previous retrospective chart review which demonstrated ~15% 
additional IOP-lowering when LBN replaced prior therapy; however, the prior study included predominantly late-stage 
glaucoma patients.13 In the current chart review, we sought to examine IOP-lowering effects in patients diagnosed with mild/ 
moderate OAG; to help assure we were targeting patients with earlier-stage disease, we specifically selected patients on only 1 
to 2 IOP-lowering products. We speculate that use earlier in the OAG disease process may increase the potential for the NO- 
donating moiety released by LBN to relax TM tissue, further enhancing the increase in aqueous humor outflow.17–19 In fact, 
while the responder analysis in the prior study of late-stage patients showed substantial proportions of patients achieved IOP 
lowering of ≥2, ≥3, and ≥4 mm Hg (60%, 46%, and 34%, respectively),13 the responder analysis in the current study of patients 
with mild-to-moderate OAG/OHT showed that even higher proportions of patients achieved these levels of IOP lowering 
(≥80%, ≥75%, and ≥65%, respectively, at both post-index visits) in the overall dataset as well as in the subgroups who were 
switched from a prior PGA. Also of interest, in a retrospective analysis examining adjunctive use of LBN in patients with 
refractory glaucoma who were using 3 or more topical agents, addition of LBN produced an IOP reduction of 9% at 3 
months,14 whereas in a retrospective chart review of LBN in treatment-naïve patients (mean baseline IOP, 21.7 mm Hg in 
study eyes), LBN produced mean IOP decreases of ~31% from baseline to each follow-up visit.19 Collectively, these real- 
world analyses demonstrate that LBN effectively lowers IOP across a wide range of OAG disease severities.

Limitations
Retrospective observational data have inherent limitations including lack of control groups and masking; although the use of an 
objective measurements such as IOP and sequential selection of charts reduces the risk of research bias.13,19 While there was no 
placebo or active control group in the current study, each patient did serve as their own historical control. Other limitations 
related to real-world data collection included not being able to control for time of day for IOP measurements, varying time 
intervals between study visits, and inconsistent/incomplete documentation of ocular assessments beyond IOP across study sites. 
The study had a relatively small sample size, a consequence of purposefully targeted eligibility requirements pertaining to prior 
treatment patterns and completeness of follow-up visit documentation in order to gather meaningful data. Despite the small 
sample size, the analyses of IOP change from LBN baseline to follow-up were statistically significant at P<0.001. Low 
representation of patients with OHT alone is another potential limitation. Also, CCT can impact IOP measurements,20 but the 
IOP measurements were not corrected for CCT. While renewed motivation for good medication adherence due to a newly 
prescribed treatment may have contributed to the significant IOP-lowering observed after switching to LBN, we note that the 
IOP-lowering effect with LBN persisted through the second follow-up visit weeks to months later, and the mean IOP continued 
to decrease, in fact. Similarly, patients can be motivated to improve medication adherence just prior to a scheduled doctor’s 
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visit. In patients predisposed to this behavior, we would expect that would have similarly impacted IOP readings taken at pre- 
LBN office visits, as well, and not just the LBN-related visits. Another limitation is that this was a relatively short-term report, 
with a median time between the switch to LBN and the second post-index follow-up visit being 18 weeks. Finally, while the 3 
formally reported AEs were characterized as mild and unrelated to treatment, the possible AEs found upon review of interval 
ocular histories did not have sufficient information to enable determinations of severity or relatedness.

A key strength of the current study is that it adds to our understanding of the real-word usage, efficacy, and safety of 
LBN in patients with mild-to-moderate OAG/OHT. Our findings support the needed effort for a future prospective series 
to investigate switch to LBN in this patient population.

Conclusion
In this retrospective chart review of patients with mild-to-moderate OAG/OHT, switching prior IOP-lowering therapy to 
LBN produced an additional ~25% IOP reduction. Comparable and significant reductions in IOP were achieved in the 
subgroups of patients who were switched from other PGA treatments to LBN. Switching to LBN in the real-world 
clinical practice setting appeared to be safe and well tolerated.

Summary Points
● Latanoprostene bunod 0.024% (LBN, Vyzulta®) is a topical nitric oxide-donating prostaglandin analog (PGA) 

indicated for the reduction of intraocular pressure (IOP) in patients with open-angle glaucoma (OAG) or ocular 
hypertension (OHT).

● We sought to investigate the real-world efficacy and safety of LBN in patients with mild-to-moderate OAG or OHT 
who switched their IOP-lowering treatment(s) directly to LBN without a washout period, a population not specifically 
evaluated in clinical trials.

● LBN produced an additional ~25% IOP reduction, whether considering the overall dataset, the subgroup of patients 
previously on a PGA plus another IOP-lowering product or the subgroup of patients previously on a PGA alone; LBN 
appeared well tolerated with no new safety signals.

● These data may help inform clinicians on the potential effectiveness of LBN when switching patients with mild-to- 
moderate OAG/OHT from a prior PGA to LBN.
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