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INTRODUCTION

Glaucoma is a chronic disease and a major cause of blindness. Cur-
rently, the only evidence-based mode of treatment is to control intraocular
pressure (IOP)(1-3). Treatment persistence is defined as total length of time
on a defined therapy and is a key element in disease progression, which
involves not just patient adherence to medical recommendations but also
medical decisions(4-5).

Medical decisions may be guided by the clinical control of the disease,
economic realities for the patient and health care provider, the intensity of
adverse effects, and market influences(6). The consequence for Primary
Open-Angle Glaucoma (POAG) is that longer persistence is also associated
with the number of days of controlled IOP since every change is preceded
by a instability period and followed by an uncertain period of adaptation.

ABSTRACT

Purpose: To evaluate the initial medical decision regarding primary
open-angle glaucoma (POAG) treatment in a referral center, and to assess the
relationship between the persistence of treatment and the disease pro-
gression in cases managed exclusively with medication. Methods: A
retrospective chart review was performed for 65 patients with primary
open-angle glaucoma referred to a tertiary hospital. The following clinical
data were analyzed: initial medication, persistence of treatment, best
corrected visual acuity, visual field mean deviation index, cup/disc ratio,
and intraocular pressure. Patients were classified into four categories in
order to verify the clinical evolution. Results: The mean number of visits/
year was 4.4 ± 3.5, and the follow-up period was 40.7 ± 22.8 months. Mean
persistence time was 12.9 ± 13.9 months. By six and twelve months, res-
pectively, 39.1% and 62.5% of patients had discontinued the initially
prescribed regimen, mainly by adding to (42%) or changing (26%) the
course of treatment. Thirteen patients (21%) were reclassified to a worse
category of primary open-angle glaucoma, however, despite this trend, no
significant correlation was found between shorter persistence and primary
open-angle glaucoma worsening. Conclusions: Persistence rates with
initial therapy schemes were low, as measured by medical decisions to
change the course of treatment. Therefore, improvement in the initial
medical decision is crucial in order to offer a more stable and effective
treatment for primary open-angle glaucoma.
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Moreover, longer persistence reduces costs for the patient
and for the health care system(1,7-8). The multitude of options
for glaucoma treatment and difficulty in predicting the
patient’s response to treatment make it difficult to adopt a
strategy with an adequate persistence(9-10).

University hospitals work as referral centers for more com-
plex cases of POAG, and therefore a shorter persistence would
be predicted in this environment(11-13). However, it is more im-
portant in these situations to know the persistence time of ini-
tially prescribed antiglaucomatous medications and to make
efforts to improve medical decisions, including planning for the
long-term course of chronic disease treatment. Improved initial
treatment schemes would be helpful from both health and
economic perspectives(14).

The objective of the present study was to investigate the
persistence time of the first adopted therapy (i.e., initial medical
choice) at a referral university hospital. The ocular profile of
patients admitted and the progression of POAG at a glaucoma
clinic in a tertiary level hospital in Brazil were also evaluated.

METHODS

This retrospective chart review study was conducted to
evaluate the clinical profile at admission and the initial medi-
cal antiglaucoma therapy prescribed or maintained for POAG
patients referred to a tertiary level hospital in southeastern
Brazil. The persistence time of initial therapy and the para-
meters of disease progression were also analyzed.

Medical records were reviewed for patients who had been
referred to a tertiary hospital between 2000 and 2004 with
primary open-angle glaucoma diagnosis. Patients without
previous ocular surgery and with maintenance or initiation of
glaucoma therapy were included. Patients were excluded if
they had any ocular procedure other than antiglaucomatous
surgery during the follow-up period, if they failed to attend
follow-up visits, or if they were suspected of having secondary
glaucoma. This study was conducted according to the De-
claration of Helsinki and was approved by the Institutional
Ethics Committee.

The following data were recorded: age, gender, best correc-
ted visual acuity (BCVA) (decimal scale), intraocular pressure
(IOP), vertical optic cup/disc ratio (CD), automated visual field
(MD - mean deviation index, Humphrey Visual Field Analyzer
II - 750, 24-2 program, SITA, Humphrey Systems, Dublin, CA,
USA), prescribed drugs, persistence time of initial therapy,
number of visits per year, changes in the number of medica-
tions, and total follow-up period. BCVA, IOP, CD, and MD
were recorded at the first and last visits. The study included
patients who made their first visit between January of 2000 and
December of 2004 and had a follow-up period longer than 12
months. Data from the last visit were defined as the last exam
recorded in the patient file at that institution.

For the purpose of this study, POAG was defined as a
high IOP, a normal anterior chamber with an open angle,

glaucomatous optic disc damage or suspicion of such da-
mage, and a visual field defect. The persistence time of the
initial treatment was defined as the period between the first
visit at the tertiary hospital and the visit when treatment was
discontinued as per medical decision, whether by addition,
exclusion, or substitution of antiglaucomatous medica-
tions, or if an indication for laser or surgical glaucoma
treatment was made. Changes in the frequency, commercial
name or dosage of the same medication used were not consi-
dered as persistence failures. One eye per patient was selec-
ted for this study, and when patients presented with bilate-
ral glaucoma, data for the best eye (based on the best visual
acuity) were recorded.

Based on visual field damage (MD) and CD, glaucoma was
classified into one of the following four stages: stage 0: CD <0.4
or MD < -2.5; stage I: CD between 0.4 and 0.7 or MD between
-2.5 and -5.0; stage II: CD between 0.8 and 0.9 or MD between
-5.1 and -8.0; and stage III: CD >0.9 or MD > -8.0 (modified from
Eid et al., 2003)(15). Whenever a discrepancy was found between
the optic disc cup and MD, the optic disc cup was considered for
staging and analysis. The number of patients who experienced a
worsening of glaucoma from one stage to the next was evaluated,
except for patients who were first classified as the worst stage. The
worsening rate was plotted against the persistence of the initial
treatment for a period of 6 months or less.

Data were analyzed statistically and presented as mean ±
standard deviation. The persistence of initial treatment at the
referral center was analyzed by a Kaplan-Meier survival curve.
The association between low persistence (< 6 months) and wor-
sening of glaucoma was evaluated by Fisher’s exact test. Possible
independent predictors of persistence were analyzed using a
multivariate model (SPSS 16.0, SPSS Inc.) for all co-variables.

RESULTS

Of the 65 studied patients, 32 were female and 33 were
male. Mean age was 66.0 ± 12.7 years, mean initial BCVA was
0.6 ± 0.3, initial MD was -11.8 ± 9.2, initial CD was 0.6 ± 0.2,
and initial IOP was 21.6 ± 6.8 mmHg. Patients had a mean of
4.4 ± 3.5 visits per year and a follow-up period of 40.7 ± 22.8
months. During the follow-up period, the variation was -0.05 ±
0.19 in BCVA, -0.04 ± 6.6 in MD, -5.5 ± 7.0 mmHg in IOP,
and 0.1 ± 0.1 in CD (Table 1).

Twenty-eight (43%) patients arrived without any treatment,
whereas 37 (57%) were receiving a previous treatment. At the
initial visit, only three patients were kept with no medications,
including one patient who underwent trabeculectomy. Of the
other 62 treated patients, 37 (59.7%) were treated with multi-
drug therapy. Initially prescribed monotherapies included beta-
blockers (32.3%), prostaglandin analogues (3.2%), alpha ago-
nists (3.2%), and pilocarpine (1.6%) (Table 2).

During the initial visit at the referral center, 9 (13.8%)
patients were in stage 0, 44 (67.7%) in stage I, 9 (13.8%) in
stage II, and 3 (4.6%) in stage III.
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Figure 1 illustrates the persistence of the initial treatment.
The mean persistence time was 12.9 ± 13.9 months. At six and
twelve months, respectively, 39.1% and 62.5% of patients had
discontinued the initially prescribed therapeutic scheme.
Changes to the initial treatment scheme were: inclusion of a
new medication for 27 patients (42%), filtering surgery in 11
patients (17%), reduction of the number of medications in 2
patients (3%), complete change of all initial drugs in 17 pa-
tients (26%), and maintenance on the initial scheme in 8 pa-
tients (12%). The variation of number of drugs between initial
prescription and the first change was 0.15 ± 1.0 medications.

Thirteen patients (21%) were reclassified to a worse glau-
coma category. An association was observed between pa-
tients who experienced clinical worsening and shorter persis-
tence of the initial therapy (i.e., within the first six months),
however, this relationship was not statistically significant
(Fisher’s exact test, P=0.113). Although univariate analysis
of the co-variables initial MD, initial CD, and number of
visits per year displayed significantly higher values in the
shorter persistence group (P<0.01, P=0.049 and P<0.01, res-
pectively), multivariate statistics did not show a significant
correlation with persistence.

DISCUSSION

This report presents a description of the initial medical
therapy prescribed for patients with POAG in a referral center
in Brazil. To better understand what underlined the initial

decision, the clinical profiles of patients were investigated.
The lengths of time before changing the initial recommended
therapy and any changes in the initial clinical glaucoma pa-
rameters during the treatment period were also reported.

Most of the tertiary ophthalmology referral centers in Bra-
zil are part of the public health system, with universal access,
and free of cost to the patient. These centers are responsible for
the treatment of the majority of POAG cases in the country.
Compared to previous studies conducted at other tertiary hos-
pitals in southeastern Brazil, our data showed a patient pool
with a similar age distribution, gender ratio, and IOP levels;
better visual acuity; and moderate glaucoma defects in the
visual field(11,13,16).

In 2001, the Brazilian Society of Glaucoma published a
Guideline for Diagnosis and Treatment of POAG. The second
version of this publication promoted beta-blockers as the
first line of monotherapy, and considered prostaglandins as a
second option, depending on the economic status of the
patient(17). Therefore, similarly to other referral centers, mo-
notherapy with beta-blockers was the most prevalent an-
tiglaucomatous treatment(16,18-19).

This recommendation and treatment trend could be justi-
fied since beta-blockers became the leading pharmacologic
treatment for glaucoma soon after they were introduced in
1978 as a result of their effectiveness, local tolerability, low
cost, and relative dosing convenience. However, ocular sur-
face side effects have been associated with this treatment as
well as with other topical antiglaucoma treatments(20).

Most treatment outcomes reported for glaucoma reflect
only a short-term follow-up. In the Advanced Glaucoma In-
tervention Study (AGIS), some authors (2004) showed a 30%
mean worsening of the visual field after two years(21). A few
long-term studies have shown rates of worsening up to 81.4%
after 20-years follow-up(15). Over a mean follow-up period of

Table 1. Clinical characteristics of patients at presentation (first
visit) and variation during the follow-up period in a Brazilian tertiary

hospital between 2000 and 2004

Parameter At presentation Variation
Best corrected visual acuity 0.6 ± 0.3 -0.05 ± 0.19
Cup/disc ratio 0.6 ± 0.2 0.10 ± 0.10
Mean deviation index -11.8 ± -9.2 -0.04 ± 6.60
Intraocular pressure (mmHg) 21.6 ± 6.8 -5.50 ± 7.00

Table 2. Initial treatment scheme prescribed at first visit in a
Brazilian tertiary hospital between 2000 and 2004

Treatment Number of patients (%)
BB - Timolol 18 (29.0%)
BB - Betaxolol 2 (  3.2%)
PA - Bimatoprost 2 (  3.2%)
Pilocarpine 1 (  1.6%)
Brimonidine 2 (  3.2%)
BB + Brimonidine 10 (16.1%)
BB + Pilocarpine 9 (14.5%)
BB + CAI 4 (  6.5%)
BB + PA 6 (  9.7%)
Pilocarpine + CAI 2 (  3,2%)
Three drugs or more 6 (  9.7%)
BB= beta-blockers; PA= prostaglandin analogues; CAI= topical carbonic
anhydrase inhibitor

Figure1 - Kaplan-Meier plot for time to discontinuation of ocular hypoten-
sive therapies in a Brazilian tertiary hospital between 2000 and 2004
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40 months, we observed that approximately 21% of patients
worsened to another glaucoma category. The absence of a
universal criterion for assessing glaucoma progression, toge-
ther with recent changes in exam protocol, make difficult the
evaluation on a population-wide basis.

There were several factors that this retrospective study was
unable to determine, including the reasons that led ophthal-
mologists in this referral hospital to decide on a therapy other
than beta-blockers, as well as the reasons for early changes
in POAG medication. These factors could include socio-eco-
nomic issues, clinical severity at the first visit, risk of side
effects and also marketing by  pharmaceutical industries(6-7,22).
Moreover, our study was unable to evaluate differences in
persistence based on initial medication since almost all pa-
tients were initially treated with beta-blockers. In the same
way, the multitude of treatment options and circumstances
made it impossible for us to identify a preferred drug after the
initial therapy change.

Previous studies evaluated the persistence rate of anti-
glaucomatous medication in order to compare the efficacy
of these treatments under controlled circumstances, and to
identify whether adherence was better with one of the treat-
ments. The conclusions of those studies varied as a result of
variability in the prescribed dosage, patient interviews,
and/or chart notation of medical decisions to substitute,
add, or reduce medications, or to intervene with a laser or
surgical option(5,23-25).

For topical glaucoma medications, persistence may be con-
sidered a surrogate marker for physician satisfaction with IOP
control and patient tolerability. Therefore, high IOP and/or
intolerance may be the most frequent causes of discontinuing
the medication, but considering the frequent failure of patient
chart notation to indicate this and other critical information
related to glaucoma, a prospective study is necessary to ad-
dress this matter(26).

The discontinuation rate of glaucoma medications after 12
months observed in this study (62.5%) is similar to other
studies(18,27). Although patients who experienced clinical wor-
sening were more likely to discontinue initial therapy within
the first six months (although this result was statistically in-
significant), it would be difficult to determine the direction of
causation, i.e., whether aggressive evolution of POAG would
have lead to an early change of the initial prescription, or
instead whether low adherence, therapy readaptation, and pe-
riods without IOP control lead to disease worsening.

In an ideal scenario, ophthalmologists would not have to
make the decision of whether to change treatment strategy or
continue with an unsatisfactory therapy(8). Practitioners dea-
ling with any chronic disease such as glaucoma might be able
to recommend chronic medication based on persistence,
along with as many other factors as possible. This will help to
prevent periods of uncontrolled disease, periods of uncertain
control, and excessive costs related to treatment changes(8,28). In
addition, health services might consider including the per-

sistence of a therapy as a parameter for quality control of
healthcare(26).

Unlike in other studies, despite the free medical assis-
tance provided in Brazil, patients had to purchase their own
medication, and various classes of drugs were used(28-29).

CONCLUSION

After concluding the present study, this referral center was
directed by the governmental public health system to dispense
all antiglaucomatous medications free of cost to the patients.
Therefore, it would be interesting for further studies to exami-
ne the effect of government subsidized treatment on the persis-
tence rate of treatment and on glaucoma progression.

RESUMO

Objetivo: Avaliar as mudanças terapêuticas, dadas por deci-
são médica, relativas ao tratamento do glaucoma primário
de ângulo aberto em um centro de referência e a possível
relação entre a persistência do tratamento e progressão da
doença em casos controlados com medicação. Métodos:
Uma revisão de prontuários foi realizada em 65 pacientes
com glaucoma primário de ângulo aberto encaminhados a
um hospital terciário Os seguintes dados clínicos foram
analisados: primeira medicação instituída, persistência com
o tratamento inicial, melhor acuidade visual corrigida, ín-
dice “desvio médio” do campo visual, relação escavação/dis-
co óptico e pressão intraocular. Os pacientes foram classi-
ficados em quatro categorias, a fim de se verificar a evolu-
ção clínica. Resultados: A média do número de visitas/ano
foi de 4,4 ± 3,5 e o período de seguimento foi de 40,7 ± 22,8
meses. A média de tempo persistência foi de 12,9 ± 13,9
meses. Em seis e doze meses, respectivamente, 39,1% e
62,5% dos pacientes tinham interrompido o regime terapêu-
tico inicialmente previsto, principalmente pela adição (42%)
ou mudança (26%) do esquema terapêutico. Treze pacientes
(21%) evoluíram para uma pior categoria de glaucoma pri-
mário de ângulo aberto, no entanto, apesar desta tendên-
cia, nenhuma correlação significativa foi encontrada entre
baixa persistência e agravamento do glaucoma primário de
ângulo aberto. Conclusões: As taxas de persistência com o
esquema terapêutico inicial foram baixas, quando medidas
através das mudanças observadas por decisões médicas,
durante o curso do tratamento. Uma melhor decisão tera-
pêutica inicial é crítica, a fim de poder se oferecer um trata-
mento mais estável e eficaz para o glaucoma primário de
ângulo aberto.

Descritores: Glaucoma de ângulo aberto/quimioterapia; Pres-
são intraocular; Cegueira/prevenção & controle; Atitude
frente a saúde; Comunicação; Cooperação do paciente; Rela-
ções médico-paciente; Avanço da doença
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