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Abstract

Background: Sub-Saharan Africa has the highest prevalence of primary
open-angle glaucoma (POAG), at 4.2%. The efficacy of medical treatment has
been demonstrated and remains one of the treatments of choice for POAG.
However, in sub-Saharan Africa, its effectiveness has many challenges, due to
multiple factors, including cost and access to care. Thus, the present study
aimed to determine the epidemiological, clinical, therapeutic and evolutive
profile of primary open-angle glaucoma patients. Methodology: A descrip-
tive cross-sectional study was carried out in two hospitals in western Came-
roon. Epidemiological, clinical, therapeutic, and evolutionary data on intra-
ocular pressure at one year after medical treatment were analyzed. SPSS ver-
sion 23 software was used for statistical analysis, with a significant p-value set
at 5%. Results: A total of 201 patients with POAG were included in the study.
The population comprised 100 men and 101 women, with a mean age of 54 +
12 years. At diagnosis, the mean intraocular pressure was 23.9 + 8.70 mmHg
for the right eye and 25.5 + 9.57 mmHg for the left eye. The mean cup/disc
ratio was 0.64 = 0.2 [0.2 - 1] and 0.67 £ 0.19 [02 - 1] in the right and left eyes,
respectively. Monotherapy was the most prescribed treatment [59.2%]. After
one year of treatment, intraocular pressure was reduced by 15.5% with be-
ta-blockers, 23.66% with prostaglandins, 19.11% with carbonic anhydrase in-
hibitors, 35, 92% with beta-blockers and carbonic anhydrase inhibitors,
25.92% with beta-blockers and prostaglandins, 48.03% with carbonic anhy-
drase inhibitors and prostaglandin agonists, and 38.77% with triple therapy.
Taking glaucoma severity into account, a significant reduction in intraocular
pressure at one year was observed in all participants [p < 0.05]. However, the
target pressure was obtained in 47%, 20% and 14% of eyes suffering of mild,
moderate, and severe grade of POAG respectively. Conclusion: In the present
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study, there was a significant reduction in intraocular pressure after one year
of medical treatment. However, the reduction in intraocular pressure does
not allow the target pressure to be reached in severe forms. Thus, alternatives
to the medical treatment of POAG should be discussed early in the present
context.

Keywords

Primary Open-Angle Glaucoma, Medical Treatment, Intraocular Pressure,
Target Intraocular Pressure

1. Introduction

Glaucoma, described as a progressive optic neuropathy, represents the third lead-
ing cause of blindness worldwide after cataract and uncorrected refractive errors
[1]. A global and European prevalence of glaucoma of 4.2% and 2.93% respec-
tively has been reported [2]. In Cameroon, glaucoma represents the leading
cause of irreversible blindness, with a prevalence of 5.5%, according to Ellong et
al. [3]. While the global prevalence of primary open-angle glaucoma (POAG) is
3.05%, it is 2.31% in Asia and 2.51% in Europe [2]. Sub-Saharan Africa has the
highest prevalence of POAG, at 4.2% [4]. It varies between 4.4% and 8.2% ac-
cording to Cameroonian studies [3] [5].

Although the exact etiology of POAG is not known, several risk factors have
been recognized, including ocular, genetic, demographic and systemic ones [4].
Elevated intraocular pressure remains the main risk factor for the development
and the progression of POAG, and the only one that can be modified [6].

The aim of glaucoma treatment is to preserve the patient’s visual function and
quality of life. All therapeutic modalities, as well as medical, physical and surgic-
al, aim to reduce intraocular pressure [7]. The efficacy of medical treatment has
been demonstrated, notably with beta-blockers [20% - 25% reduction], prostag-
landin agonists [25% - 35% reduction] and carbonic anhydrase inhibitors [20%
reduction] [8]. Moreover, its goal is to reach the target intraocular pressure that
will halt the progression of glaucoma, with the fewest medications and mini-
mum adverse effects.

According to the literature, there is a paucity of studies evaluating the effect of
medical treatment in sub-Saharan African populations, although medical treat-
ment remains the treatment of first choice despite the late diagnosis of glauco-
ma. Numerous challenges exist regarding its efficacy due to multiple factors, in-
cluding affordability and access to care [4] [9].

Thus, the present work aimed to assess the epidemiological, clinical, therapeu-
tic and evolutive profile of patients with POAG in two health facilities in the
West Cameroon region. The results of this work will provide elements for the

development of a treatment algorithm.
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2. Methodology

Study design and site

A descriptive cross-sectional study was carried out at Bafoussam Regional
Hospital (BRH) and Cliniques Universitaires des Montagnes (CUM) from June
1 to September 30, 2023. These two structures, which contain specialized eye
care services, are located in the western region of Cameroon.

Ethical approval

Ethical clearance [N°058/UdM/PR/CEAQ du 12 mai 2023] from the Institu-
tional Ethical Committee of Université des Montagnes and administrative au-
thorizations from health facilities were obtained.

Study population

The study population consisted of the records of all patients followed for
POAG. The data collection period was from January 2013 to December 2022.

Inclusion criteria were: all complete medical records of patients followed for
POAG and under medical treatment for at least one year during the study period.

Non-inclusion criteria were: 1) Incomplete medical records; 2) Medical records
of patients who had received treatment other than medical treatment for glau-
coma; 3) Records of patients under 30 years of age.

Sampling

The sample size was calculated using the Cochran formula with the use of the
prevalence of POAG reported by Ellong [3]. The minimum study size was 80
participants.

Study instrument and data collection

The outcome variables were:
*  comorbidities: hypertension, diabetes
* epidemioloclinical data: age, gender, intraocular pressure [IOP] by pulsed
air tonometer; cup/disc ratio by retinographic examination; perimetry [Mean
Deviation: MD] by Octopus 600 perimeter, glaucoma severity according to Mills
criteria [10].
* therapeutic data: treatment; modalities [mono, bi or tritherapy].
* evolutive data: intraocular pressure [IOP] at one year and evaluation ac-
cording to Damyji criteria [10].

Statistical analysis

SPSS version 23 software was used for statistical analysis. Comparison of ca-
tegorical variables was performed using the Chi-square test or Fisher’s exact test
for small numbers (less than 5). Quantitative variables were compared using the
Wilcoxon rank-sum test when the variable had two modalities. The significance

threshold was set at p < 5%.

3. Results

Sociodemography
A total of 201 patients with POAG were included in the study. The hospital
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prevalence of POAG was 2.04%, representing 82.6% of all glaucomas.

The population comprised 100 men and 101 women, for a sex ratio of 0.99.

The mean age of the population was 54 + 12 years [30 - 88 years] and 25.4%
[n = 51] of participants were between 60 - 69 years of age.

A family history of POAG was found in 6% of participants. Hypertension was
present in 21.9% of participants (Table 1).

At the time of diagnosis, the mean intraocular pressure was 23.9 + 8.70
mmHg for the right eye, and 25.5 + 9.57 mmHg for the left eye. The most fre-
quent intraocular pressure was between 31 - 40 mmHg, or 45.77% and 45.27% in
the right and left eyes, respectively (Table 2).

The mean cup/disc ratio was 0.64 + 0.2 [0.2 - 1], 0.67 + 0.19 [02 - 1], 0.66 £ 0.7
[0.2 - 1] in the right eye, left eye and both eyes, respectively. Papillary excavation
[cup/disc] was between 0.6 and 0.9 in 59.2% and 66.67% of the right and left
eyes, respectively (Table 2).

Table 1. Distribution of participants according to medical history.

Variable Number [n = 201] Frequency [%]
Ophthalmological history

Refractive errors 56 27.9
Cataract 22 10.9
Familial glaucoma 12 6.0
Medical History
High Blood pressure 43 21.9
Diabetes 19 9.5

Table 2. Distribution of clinical parameters in the study population.

Effective Effective
Variables N =201 Freq;)ency N =201 Freq;)ency
oD oG
Intraocular pressure
(mmHg)
<10 1 0.5 1 0.5
10 - 20 12 5.97 21 10.45
21-30 81 40.3 68 33.83
31-40 92 45.77 91 45.27
=41 14 6.97 19 9.45
Not measured 1 0.5 1 0.5
Cup/Disc Ratio
0.2-0.5 62 30.85 51 25.37
0.6-0.7 75 37.31 64 31.84
0.8-0.9 44 21.89 70 34.83
1 16 7.96 13 6.47
Inaccessible 4 1.99 3 1.49
DOI: 10.4236/0joph.2024.142009 96 Open Journal of Ophthalmology
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Treatment modalities are described in Table 3. Monotherapy was the most
widely prescribed dosage [n = 119; 59.2%], followed by bitherapy [n = 77;
38.3%].

Beta-blockers were the most prescribed drugs [n = 187] to participants, fol-
lowed by carbonic anhydrase inhibitors [n = 56] and prostaglandin agonists [n =
43] in monotherapy or in combination (Table 3).

After one year of treatment, intraocular pressure was reduced by 15.5% with
beta-blockers, 23.66% with prostaglandins, 19.11% with carbonic anhydrase in-
hibitors, 35.92% with beta-blockers and carbonic anhydrase inhibitors, 25.92%
with beta-blockers and prostaglandins, 48.03% with carbonic anhydrase inhibi-
tors and prostaglandin agonists, and 38.77% with triple therapy.

In the following Table 4, the variation of the intraocular pressure has been

assessed taking into account the therapeutic modality of POAG.

Table 3. Distribution of treatment modalities in the study population.

THERAPEUTIC MODALITY n %
MONOTHERAPY 119 59.2
Beta-blockers 105 88.23
Carbonic anhydrase inhibitors 2 1.68
Prostaglandin agonists 12 10.08
BITHERAPY 77 38.3
Beta-blockers + Carbonic anhydrase inhibitors 49 63.63
Beta-blockers + Prostaglandin agonists 26 33.76
TRITHERAPY 5 2.5

Beta-blockers + Carbonic anhydrase inhibitors + 5 100
Prostaglandin agonists

Table 4. Change in intraocular pressure at 1 year according to medical treatment.

THERAPEUTIC
VARIABLE PERIOD P-VALUE
MOLECULES S © v
Intr. lar
aocuia . . After one year
pressure At diagnosis
of treatment
(mmHg)
RIGHT EYE 20.9 +5.08 17.9 +£5.28 <0.001
Beta-blockers
LEFT EYE 21.6 £5.34 18.0 + 4.89 <0.001
Prostaglandin RIGHT EYE 23.0 +4.88 18.0 + 2.96 0.007
agonists LEFT EYE 23.9+7.20 17.8 £ 3.66 0.019
Carbonic anhydrase RIGHT EYE 32.0 £2.40 19.2+0.35 0.590
inhibitors LEFT EYE 24.5 + 6.36 26.5+2.12 0.736
Beta-blockers + RIGHT EYE 28.3 +10.9 18.9 £ 6.57 <0.001
Carbonic anhydrase
. LEFT EYE 339+ 11.5 20.8 +8.70 <0.001
inhibitors
Beta-blockers + RIGHT EYE 23.8+9.10 17.2£3.79 0.002
Prostaglandin agonists LEFT EYE 23.6+£7.01 17.9 +7.08 0.005
Carbonic anhydrase RIGHT EYE 355+9.19 16.0 + 1.41 0.198
inhibitors +
LEFT EYE 23.0+7.07 142 £1.63 0.316

Prostaglandin agonists
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Continued
Beta-blockers + RIGHT EYE 37.1+12.6 22.8 £11.7 0.101
Carbonic anhydrase
inhibitors + LEFT EYE 39.5+14.7 24.1+12.3 0.112

Prostaglandin agonists

Table 5. Change in intraocular pressure at 1 year according to severity of POAG.

IOP of eyes at IOP at 1 year of

Severity of the disease n ) ] P-value
diagnosis treatment
Mild MD < 6 dB 172 26.0 [20.0 - 43.0] 18.0 [15.0 - 24.6] <0.001
MD
Moderate 56 27.2[19.0-38.2] 17.8[15.0-232] <0.001
[6 dB - 12 dB]

Severe MD>12dB 50 345([21.1-652] 19.0[13.8-30.5]  <0.001

Table 6. Distribution of eyes that reached target IOP.

Severity of the disease n Frequency of eyes with Target IOP reached
MD < 6 dB 172 81 [47%]
MD [6 dB - 12 dB] 56 11 [19%)]
MD > 12 dB 50 07 [14%]

In the case of monotherapy, a significant reduction of IOP was obtained with
beta-blockers [right eye: p < 0.001/left eye: p < 0.001] and prostaglandin agonists
[right eye: p = 0.007/left eye: p = 0.019].

Following bitherapy, a significant lowering of IOP was obtained with be-
ta-blockers used in combination [association with Carbonic anhydrase inhibi-
tors: right eye: p < 0.001/left eye: p < 0.001; association with Prostaglandin agon-
ists: right eye: p = 0.002/left eye: p = 0.005].

The variation in intraocular pressure has been evaluated taking into account
the severity of POAG as seen in Table 5.

The reduction in intraocular pressure at 1 year was significant irrespective of
the stage of POAG [p < 0.001] (Table 5).

The target IOP was also evaluated at 1 year of diagnosis according to Damji
criteria as reported in Table 6.

In line with Damji’s criteria [11], the target pressure was achieved, in 47%
[81/172] of cases in the mild form, in 19% [11/56] of cases in the moderate form,
and in 14% [7/50] of cases in the severe form of POAG.

4. Discussion

The aim of this study was to describe the epidemiological, clinical, therapeutic,
and evolutive characteristics of POAG.

The hospital prevalence of POAG was 2.04%. This rate is similar to the preva-
lence found in a previous study carried out in Cameroon reporting 2.3% [12],
but lower than that the findings of Ellong et al (4.4%) [3].

Arterial hypertension (21.9%) was the main comorbidity found in the present

study. This could be explained by the increase in the incidence of chronic
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non-transmissible diseases in Africa, which in turn would be secondary to the
increase in sedentary lifestyles and changes in the population’s dietary habits.
This result is similar to those reported by Eballé et a/ in 2008, who found hyper-
tension to be the main systemic pathology, with a frequency of 17% in a popula-
tion of glaucoma patients [12].

In the present series, mean intraocular pressure at the time of diagnosis was
23.9 + 8.70 mmHg and 25.5 + 9.57 mmHg in the right and left eyes, respectively.
The hypertensive form of glaucoma was predominant among the participants.
Elevated intraocular pressure is a risk factor for POAG [4]. These values are
lower than those of Giles et al. in Cameroon, who found a mean initial intraocu-
lar pressure of 34 mmHg [13]. This difference in mean intraocular pressure
could be justified by the sample of the present study composed essentially of pa-
tients who had only received a medical treatment.

Concerning monotherapy treatment, beta-blockers was the most commonly
used therapeutic modality, accounting for 88.23% [105/119] of cases. In fact, be-
ta-blockers are the molecules prescribed as first-line treatment because of their
efficacy, local tolerance and affordable cost. These results are similar to those of
Eballe et al [12] and Sounouvou et al [14] in Benin, who observed a predomin-
ance of beta-blockers use at 77% and 54%, respectively. However, Domngang et
al, in 2023, found monotherapy, in 60% of cases, with prostaglandin agonists as
the most prescribed treatment from a hospital based study carried out in an ur-
ban area in Cameroon [9].

Considering the therapeutic family prescribed, the reduction of intraocular
pressure was effective [p < 0.05] with both monotherapy and bitherapy, exclud-
ing combinations that contain carbonic anhydrase inhibitors. The small number
of participants benefiting from carbonic anhydrase inhibitors in monotherapy or
bitherapy could justify our results.

The reduction of intraocular pressure at one year after medical treatment was
15.5%, 23.66% and 19.11% obtained with beta-blocker, prostaglandin agonists,
and carbonic anhydrase inhibitors in montherapy respectively. This intraocular
pressure lowering observed for beta-blockers and prostaglandin agonists as mo-
notherapy is below that reported in the literature, more specifically, 20% - 25%
and 25% - 35% for beta-blockers and prostaglandin agonists, respectively [8]. Poor
compliance could be one explanation for the lower pressure reduction achieved in
the present series.

Based on the severity of the glaucoma, a significant reduction of intraocular
pressure was observed after one year of follow-up. Even in the mild stage of POAG
severity, the target pressure was difficult to achieve with medical treatment based
on Damji’s criteria. Indeed, Damji et al have developed easy-to-use criteria for
determining target pressure according to the severity of POAG, setting it at 18
mmHg, 15 mmHg and 12 mmHg in mild, moderate, and advanced/severe forms,
respectively [11]. The difficulty of achieving the target pressure in different stages
of glaucoma in the present context questions the relevance of a systematic medical

treatment as first-line therapy in Cameron’s setting.
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There are many challenges to overcome in the treatment of glaucoma. Ac-
cording to Kyari et al, glaucoma treatment options are limited by the low avail-
ability of drugs and equipment, the lack of adequate surgical and diagnostic
skills and the high cost of treatment [4]. Domngang et a/ reported in a study
carried out in Cameroon on the management of POAG, that 61% of the annual
direct cost is attributable to the purchase of antiglaucomatous drugs [9]. In addi-
tion, this study highlighted certain factors that may justify a poor compliance
during medical treatment, as the low rate of patients with health insurance.
However, cost containment of medical treatment and the availability of alterna-
tive techniques, as laser and surgery, would increase therapeutic possibilities.
Therefore, when medical treatment does not achieve adequate intraocular pres-
sure reduction with acceptable adverse effects, laser or incisional surgeries are
indicated. According to the literature, trabeculoplasty is a relevant alternative to
medical treatment in sub-Saharan Africa [15] [16]. Moreover, according to
Kagmeni et al, the evaluation of surgical treatment as an alternative to medical
treatment could be used as first-line treatment for POAG in certain contexts
[13].

The main limitation of our study was incomplete medical records. However,
the present work, the first of its kind in Cameroon, provides the missing evi-

dence on the benefit of medical treatment of POAG in our context.

5. Conclusion

In this study, medical treatment is the first-line therapy for POAG in a Came-
roonian population, with beta-blockers as the molecules of choice. After one
year of medical treatment, there was a significant reduction in intraocular pres-
sure. However, the reduction in intraocular pressure does not allow the target
pressure to be reached in severe forms. Thus, in Cameroon’s context, it would be
desirable for therapeutic alternatives to be promptly discussed in advanced stag-
es of the primary open angle glaucoma. Moreover, the control of intraocular
pressure in glaucoma patients highlights the necessity of a good understanding
of the different factors linked to the patient and the health system.
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