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Abstract

Purpose: The aim of this study was to determine the efficacy of different antihypertensive therapeutic classes in monotherapy for
the treatment of primary open-angle glaucoma at the Centre d’ Application du Diplome d’Etudes Spécialisées en Ophtalmologie de
Donka. Methods: The study was observational-analytical, including patients with naive eyes at baseline. An eye was considered
naive when it had never received a drop of antihypertensive medication. The study variables were socio-epidemiological (age,
sex), intraocular pressure, therapeutic classes and molecules used. Intraocular pressure (IOP) was measured with a Goldmann
applanation tonometer and was not correlated with central corneal thickness. The percentage of pressure reduction was calculated
for each therapeutic class. Statistical analysis was performed using Epi info v7.2.2.16 and SPSS v21. Pearson correlation was
applied for a p-value of less than 5% considered significant. Results: The mean age of patients was 46.9 + 22.3 years, with
extremes of 12 and 89 years; the sex ratio was 1. The therapeutic classes were beta-blockers (53.7%), prostaglandin analogues
(43.9%) and carbonic anhydrase inhibitors (2.4%). Prostaglandin analogues proved superior in efficacy, but very close to beta-
blockers (Pearson coefficient = 0.79).Conclusion: prostaglandin analogues and bet-blockers are the best classes for the initial
treatment of open-angle glaucoma as monotherapy.
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Introduction

Open-angle glaucoma, whether primary or secondary, is the most
common cause of irreversible blindness worldwide, and second
only to cataracts [1]. The prevalence of primary open-angle
glaucoma (POAG) varies according to ethnic origin. In their study
of the epidemiology of glaucoma in sub-Saharan Africans in 2023,
Kyari F etal. [2] reported that GPAO was more frequent in subjects

of African and Afro-Caribbean origin (4.2%), intermediate in
Caucasians and Hispanics (2.1%), and less frequent in Asian
subjects (1.4%). In 2022, TM Bah et al. [3] found a hospital
prevalence of POAG of 3.1% in Conakry. Blindness due to POAG
can be prevented or at least delayed if the diagnosis is made early
and treatment instituted. Currently available treatment options for
glaucoma include eye drops, laser treatment or surgery. Eyedrops,
with their easy access and proven efficacy in lowering IOP,
represent the first-line treatment for glaucoma in Africa [3]. Beta-
blockers, prostaglandin analogues, carbonic anhydrase inhibitors,
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alpha-2 adrenergic agonists and parasympathomimetic myotics are
the main therapeutic classes available, with greater access for the
first three classes in Guinea. In monotherapy, meta-analyses have
demonstrated the superior efficacy of prostaglandin analogues over
other therapeutic classes in reducing blood pressure [4,5]. These
studies have particularly analyzed Western or Asian studies, which
raises the question of their applicability to melanoderm subjects. It
is therefore necessary to initiate such studies to understand the case
of the black subject and in particular the Guinean. The aim of this
study was to determine the efficacy of different antihypertensive
therapeutic classes in monotherapy for the treatment of primary
open-angle glaucoma at the Centre of Application of the Diploma
of Specialized studies in Ophtalmology at Donka National Hospital
of Conakry.

Patients and Methods
Patients

These were patients diagnosed with open-angle glaucoma treated
with anti-hypertensive monotherapy and followed up at the
center for application of the diploma of specialized studies in
ophthalmology. The study only included patients with naive eyes at
baseline. An eye was considered naive when it had never received
a drop of anti-hypertensive medication. Patients already treated
with a combination of anti-hypertensive agents, patients treated
by laser or surgery, and patients who had not enrolled in the study
were excluded. Recruitment was exhaustive, and the size of the
study population was based on the number of patients responding
to the inclusion criteria. The study followed strict adherence to the
World Medical Association’s Declaration of Helsinki on studies
involving human subjects [6].

Methods

This was an observational, analytical study lasting six (6) months
from January 2025 to June 2025. The diagnosis of glaucoma was
made on the basis of a complete ophthalmological examination
(visual acuity, slit lamp, gonioscopy, fundus) performed for each
patient by a senior ophthalmologist. Gonioscopy was performed
using a Goldmann three-mirror lens, looking for an open
iridocorneal angle. The angle was considered open when there was
no possibility of closure (grade 3 or grade 4) according to Shaffer’s
classification [7]. The study variables were socio-epidemiological
(age, gender), intraocular pressure, therapeutic classes and
molecules used. Intraocular pressure (IOP) was measured with a
Goldmann applanation tonometer after instillation of one drop of
proparacaine 5% and one drop of fluorescein in blue light. It was
measured at patient inclusion and at each follow-up appointment,
without being correlated with central corneal thickness [8]. In this
series, the values at inclusion (initial IOP, IOPi) and at the last

follow-up appointment (final IOP, IOPf) were considered. The
mean IOP for each therapeutic class was calculated as the sum of
IOPs per patient divided by the total number of patients in each
therapeutic class. The percentage pressure reduction was calculated
for each therapeutic class using the absolute value formula:

% pressure reduction = | (---------- )-1x100|

IOP;

The therapeutic classes were prostaglandin analogues, beta-
blockers, carbonic anhydrase inhibitors and the molecules
Latanoprost, Travoprost, Timolol, Cartéolol and Dorzolamide.
Data were collected manually and analyzed using SPSS version
21. Pearson correlation was applied for a p-value of less than 5%
considered significant.

Results

The study included 82 out of 148 patients with primary open-angle
glaucoma. Patients ranged in age from 12 to 89 years, with a mean
age of 46.9 + 22.3 years and a median age of 46 years. There were
as many men as women, with a sex ratio of 1 (Table 1).

n | %
Age (year)

<20 8 9.8
20-39 25 30.5

40-59 23 28
60-79 18 21.9
>80 8 9.8

Sex
Homme 41 50
Femme 41 50

Table 1: Age and sex of patients (n = 82).

According to therapy, 53.7% (n = 44) were on beta-blockers,
43.9% (n = 36) on prostaglandins and 2.4% (n = 2) on carbonic
anhydrase inhibitors. Mean initial IOP at inclusion was 25.0 +
8.0 mmHg, with extremes of 10 and 50 mmHg. The percentage
of patients was proportional to IOP values. In contrast, for final
IOP, mean IOP was 16.5 + 3.7 mmHg, with extremes of 10 and 27
mmHg. The percentage of patients was inversely proportional to
IOP values (Figure 1).
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Figure 1: Intraocular pressure in millimeters of mercury (mmHg)
(n=282).

Patients were treated with different molecules, including Timolol
0.5% prescribed for 48.9% (n = 40), and Latanoprost 0.05% for
37.8% (n = 31). Figure 2 shows the number of patients with or
without a reduction in IOP according to the molecule used.

Figure 2: IOP reduction and resistance curves by molecule.

The resistance curve was flat for Latanoprost, Travoprost and
Dorzolamide, in contrast to Timolol and Cartéolol, where one
patient resisted each of these molecules. Nevertheless, Timolol
and Latanoprost each achieved an IOP reduction of almost 35%,
ahead of Cartéolol (27%) and Travoprost (25%) (Table 2).

Mean IOP, Mean IOP, % Reduction IOP
Beta-blocker
Timolol 242 15.8 345
Carteolol 21 154 26.7
Prostaglandin Analog
Latanoprost 27.1 17.5 354
Travoprost 22.6 17 24.8
CATI*
Dorzolamid 2 168 | 23.6

Table 2: Percentage of reduction in IOP by molecule; (*): Carbonic
anhydrase inhibitor.

Overall, analysis of the linear trend curve showed that prostaglandin
analogues had the best percentage reduction in IOP compared with
the other therapeutic classes (Figure 3).

Figure 3: Percentage of reduction in IOP by therapeutic class.
Discussion

To the best of our knowledge, this monocentric observational
study, which analyzed the efficacy of anti-hypertensive medical
therapy as monotherapy for the treatment of primary open-angle
glaucoma, is the first of its kind to be initiated in Guinea. Despite
the many difficulties and limitations encountered, it provides a real
insight into the efficacy and suitability of anti-glaucoma therapy for
the Guinean population. These difficulties and limitations included

Volume 09; Issue 01



Citation: BAH TM, Hann FT, Baldé Al, Baldé AK (2025) Efficacy of Anti-Hypertensive Monotherapy in Primary Open-Angle Glaucoma (POAG)
Patients at the Centre of Application of the Diploma of Specialized Studies in Ophtalmology at Donka National Hospital of Conakry. Ophthalmol Res

Rep 9: 171. DOI: 10.29011/2689-7407.100171

the exclusion of a significant number of patients who dropped out
of the study, and the absence of a visual field device and OCT
for monitoring disease progression at the time of the study. Above
all, the diagnosis had been clinical, and IOP measurements during
follow-up yielded the results we discuss in this chapter, which, in
our view, cannot suffer from any scientific impediment. The age
of the patients was that found in the literature [2,3], but younger
subjects were present in this series. The gender disparity found
in studies, probably due to selection bias, always resulting in a
tendency for one sex to predominate over the other, was not found
in this series. POAG is therefore a pathology of both men and
women. Primary open-angle glaucoma is a chronic, progressive
eye disease with potential and irreversible blindness, causing
visual field loss through damage to the optic nerve and the Retinal
Nerve Fibre Layer (RNFL) with a normal-looking iridocorneal
angle. The main risk factors are IOP level and age [8]. Reducing
IOP is currently the only therapeutic approach that has been
shown to be effective in reducing the risk of conversion of ocular
hypertonia to glaucoma or slowing the progression of established
glaucoma [9]. The aim of treatment is therefore to preserve the
patient’s quality of life, and it is therefore essential to lower IOP
as much as possible in order to avoid visual field deterioration [9].
Initiation of treatment most often begins with monotherapy, and
the number of molecules is increased as a function of therapeutic
failure in order to achieve the desired target IOP [10]. A single
drug is usually prescribed from one of four therapeutic classes:
beta-blockers, carbonic anhydrase inhibitors, alpha-2 adrenergic
agonists and prostaglandin analogues [4]. The greater prescription
of beta-blockers compared with prostaglandin analogues in this
study is probably linked to their greater accessibility in terms of
price in pharmacies, as the population is very poor. The inversion
of the inclusion IOP curve at the end of the study can only be
attributed to the overall efficacy of the therapeutic classes used
(Figure 1). This could explain the flattening of the resistance
curve, although there was relative resistance to betablockers
(Figure 2). Vass C et al. [10] explained in 2007, without taking
into account possible resistance to treatment, that treatment of
ocular hypertension with any drug is more effective than placebo
or no treatment in reducing IOP and the appearance of visual
field defects. But taken individually, no drug showed significant
protection of the visual field, although there was positive but weak
evidence of a beneficial effect of beta-blockers. This hypothesis
could have been verified if the study had included visual field or
OCT analysis. Indeed, IOP reduction correlates with visual field
preservation, but definitive or more significant outcomes such as
visual field change and optic nerve damage are not easy to quantify
and effects on patient-centred outcomes such as visual function and
blindness require a long follow-up period to be observed [11,12].
This was not the case in this study. In several studies [4,9-12], as in
this series, prostaglandin analogues have shown superior efficacy
among monotherapy regimens in terms of pressure reduction
(Figure 3), although differences within classes were generally very
small (Latanoprost vs Timolol, Carteolol vs Travoprost) (Table
2). However, in clinical practice, Li F et al. [5] stated that when

considering IOP lowering regimens, it is important to consider
not only the efficacy of IOP lowering, but also the incidence of
adverse events. Prostaglandins have been associated with adverse
ocular side effects (ocular surface irritation, eyelash lengthening,
iris colour change) that some patients may find bothersome
[13]. However, they are well tolerated systemically, unlike beta-
blockers, which have a bradycardia inducing effect. Beta-blockers
are, however, very well tolerated in the eye [10]. Latanoprost has a
lower risk of conjunctival hyperaemia than the other prostaglandin
analogues [4]. By class, the mean reduction in IOP was greater
with latanoprost, then timolol and finally dorzolamide. However,
the series by Bron A [14] showed that the reduction in IOP at night
was more marked with dorzolamide than with timolol. There is
therefore reason to believe that CAls provide better control of
night-time IOP than beta-blockers because their mode of action
does not depend on factors extrinsic to the active substance, as is
the case with beta-blockers. A drop of beta-blocker in the morning
is therefore physiologically the most effective, as it can prevent the
effect of adrenergic hormones when they are secreted at their peak.
This allows timolol to reduce aqueous humour production during
the day, but has no effect at night [14]. As for prostaglandins,
the increase in aqueous humour drainage is via the uveoscleral
route, which frees us from the episcleral venous pressure that can
hinder trabecular drainage. It is easy to understand why, when
lying down at night (which increases episcleral venous pressure),
prostaglandins continue to act unhindered on aqueous humour
drainage [14].

Conclusion

The study enabled us to weigh up the reduction in IOP as
monotherapy between the different classes in the treatment of
POAG. Prostaglandin analogues and beta-blockers were all highly
effective, with relative superiority for the former. In one aspect
of the decision-making framework, prostaglandin analogues and
beta-blockers are the best classes for the initial treatment of open-
angle glaucoma as monotherapy. The choice will therefore lie with
the practitioner to initiate treatment with one or other therapeutic
class, taking into account the patient’s purchasing power and the
time of action of each therapeutic class.
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