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ABSTRACT
Objectives: To evaluate the effectiveness and safety of ranibizumab in the treatment 
of retinal diseases in a university hospital. Methods: Data from patients treated with 
ranibizumab were collected through participant interviews and medical records. The 
main measures of effectiveness were variations in visual acuity (VA) and changes in 
central retinal thickness (CRT). All adverse events that occurred during treatment 
were recorded for safety assessment. Results: A total of 103 patients, representing 
154 eyes, were included in the study. The mean variation in VA was a loss of 0.9 
letters on the ETDRS scale, and the mean variation in the CRT was a reduction of 
12.6 µm.  Conclusions: Considering the relatively limited changes in VA and CRT 
measurements, ranibizumab showed a lower degree of effectiveness in the treat-
ment of neovascular diseases of the retinas. Low quantity and the interval between 
applications may have contributed significantly to the low effectiveness. The vast 
majority of adverse events reported were related to the medication application pro-
cedure.
Key Words: Effectiveness; Safety; Ranibizumab

RESUMO
Objetivos: avaliar a efetividade e segurança do ranibizumabe no tratamento de 
doenças da retina em um hospital universitário. Métodos: os dados dos pacientes 
tratados com o medicamento ranibizumabe foram coletados através de entrevista 
com os participantes e informações obtidas em prontuários médicos, as principais 
medidas de efetividade foram a variação da acuidade visual (AV) e alterações na 
espessura central da retina (ECR). Todos os eventos adversos ocorridos durante o 
tratamento foram registrados para avaliação de segurança. Resultados: um total de 
103 pacientes foi incluído no estudo, representando 154 olhos. A variação média 
da AV representou uma perda de 0,9 letra ETDRS e a variação média da ECR en-
contrada foi de redução de 12,6µm. Conclusões: O ranibizumabe apresentou grau 
de efetividade inferior no tratamento de doenças neovasculares da retina, devido 
a pouca variação na AV e nas medidas de ECR nos pacientes tratados. A baixa 
quantidade e o intervalo entre as aplicações podem ser os fatores que contribuíram 
significativamente para os baixos resultados de efetividade. A ampla maioria dos 
eventos adversos relatados foram relacionados ao procedimento de aplicação do 
medicamento.
Palavras-chave: Efetividade; Segurança; Ranibizumabe
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Introduction

Some of the most frequent ocular diseases that 
cause visual loss are associated with pathological 
neovascularization of the retina and macular edema. 
Among these diseases, age-related macular dege-
neration in the neovascular form (AMD), diabetic 
retinopathy and diabetic macular edema (DME), 
and retinal vein occlusion (RVO) are of particular 
epidemiological importance as the main causes of 
blindness.1 In these pathologies, vascular endothe-
lial growth factor (VEGF) plays an important role in 
mediating damage to the retina.2

Over the past two decades, various drugs specifi-
cally targeting VEGF have been developed to treat 
vascular diseases of the retina. Anti-VEGF drugs 
work by blocking VEGF, leading to regression of 
abnormal blood vessels and preventing the forma-
tion of new vessels.3 These drugs offer clear clinical 
benefits in the treatment of these diseases.2 Treat-
ment initiation within two months of diagnosis is 
likely to be more beneficial than treatments initia-
ted later.4 

Ranibizumab was the first drug to demonstrate 
not only VA stabilization but also improved vision 
in about 30% of treated patients. The drug is admi-
nistered intraocularly with an interval of not less 
than one month, and should be applied until the-
re is no more disease activity. The monitoring and 
treatment intervals must be determined by the doc-
tor and must be based on the activity of the disease, 
which can be assessed in terms of visual acuity and/
or anatomical parameters.5

Treatment with anti-VEGF is currently recom-
mended as the first-line therapy for AMD, DME, 
and RVO, to the detriment of photocoagulation and 
intravitreal corticosteroids, and is the therapeutic 
option that best preserves and even recovers visual 
acuity in a considerable percentage of cases.6

Although the effectiveness of anti-VEGF therapy 
has been consistently demonstrated in randomized 
clinical trials (RCTs), gaps and challenges in the real 
world can represent significant barriers to achieving 
treatment goals.7 The main outcome measures used 
in effectiveness studies were the difference in visual 
acuity and central retinal thickness (CRT) measure-
ments before and after treatment.8,9 The occurrence 

of adverse events was used as a measure of the safety 
profile.10,11

Thus, the aim of this study was to evaluate the 
effectiveness and safety of ranibizumab in patients 
followed up at a public health service.

Methods

This descriptive, observational, and ambispecti-
ve study involved the follow-up of a cohort of pa-
tients undergoing retinal disease treatment with 
ranibizumab at the Ophthalmology Outpatient Cli-
nic of the Professor Edgard Santos University Hos-
pital in the city of Salvador, Brazil, from October 
2018 to February 2020.

Study participants were interviewed to obtain 
demographic data and evaluate access to treatment, 
followed by the collection of clinical information 
from medical records. The outcome measures were 
visual acuity, measured on the Snellen scale and 
converted to Early Treatment Diabetic Retinopathy 
Study (ETDRS) scale values, and CRT measure-
ments, which were obtained using the Spectralis op-
tical coherence tomography (OCT) device (Heidel-
berg Engineering, MA, USA), measured before and 
after the last treatment cycle with ranibizumab. The 
interval between applications and variations in OCT 
and VA measurements were evaluated. The unit of 
data collection to measure the effectiveness was the 
number of eyes treated. All patients who were un-
dergoing treatment during the research period were 
invited to participate, having signed the Informed 
Consent Form.

The safety outcomes evaluated were the inci-
dence of ocular and non-ocular adverse reactions 
and serious adverse events. An adverse event was 
defined as any undesirable event that occurs in a 
patient after administration of ranibizumab, re-
gardless of whether or not it was considered to be 
related to ranibizumab. Thus, all adverse events 
(ocular inflammation, increased intraocular pres-
sure, presence of infections, damage to the retina 
and emergence of cataracts); all causes of death; 
arterial thrombotic events were considered in this 
research.

The inclusion criteria for participants were treat-
ment for retinal diseases with ranibizumab and 
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agreement to participate in the study. Patients who 
received ranibizumab at other institutions, who in-
terrupted or abandoned treatment without medical 
advice, and those who received other drugs to treat 
retinal diseases were excluded from this research. 
The final observation point was interruption of the 
treatment by the doctor or the observations recor-
ded in the last application of the ranibizumab use 
cycle until February 2020.

The data were collected in a form prepared by the 
researchers, and were later compiled into electronic 
spreadsheets and analyzed comparatively with data 
obtained from the main clinical trials evaluating the 
efficacy of ranibizumab. Descriptive statistics were 
used to characterize the studied population. Data 
were summarized as mean, median, standard devia-
tion and maximum and minimum values for quan-
titative variables. Qualitative variables were studied 
using frequency and percentage values. The study 
was approved by the Research Ethics Committee of 
the Hospital Universitário Professor Edgard Santos 
according to opinion no. 3.677.719.

Results

A total of 115 patients were invited to participate 
in this study, of which 12 patients refused to par-
ticipate. Thus, 103 participants and 154 eyes were 
assessed in this study. Demographic data are shown 
in Table 1.

The mean initial VA of the treated patients was 
43.5 ETDRS letters and the mean final VA was 42.6 
ETDRS letters. The OCT exam was performed on 
140 of the 154 treated eyes. The average CRT was 
380.6 µm, and the final CRT was 368.0 µm. In stra-
tification based on the letters acquired or lost, loss 
of VA occurred in 37.3% of the cases evaluated (Ta-
ble 2).

Treated eyes received an average of 7.3 (SD 3.8) 
applications in each eye during treatment. The ave-
rage interval between ranibizumab applications was 
55.3 (SD 14.6) days, as shown in Table 3. 

Conjunctival hemorrhage was the most com-
monly detected adverse event (76.5%), followed by 
pain after application (14.7%). Two endophthalmi-
tis events were observed. There was no significant 
change in intraocular pressure measurements.

Table 01. Demographic data of the participants 
collected at the Magalhães Neto Ambulatory between 
October 2018 and February 2020.

Data Value Percentage
Participants 103 100%
Number of Eyes Studied 154 100%
Men 54 52%
Women 49 48%

Mean Age 67,9 (±10,4)
<50 years 4 4%
> 50 < 59 years 16 16%
> 60 < 69 years 33 32%
> 70 < 79 years 37 36%
80 and over 13 13%

Family income
Less than 1 salary 17 16%
Between 1 and 2 wages 59 57%
Between 2 and 3 wages 15 15%
More than 3 wages 12 12%

Skin Color
White 17 17%
Black 25 24%
Browns 61 59%

Education
Elementary 57 55%
High school 34 33%
University education 5 5%
Not Studied 7 7%

Marital Status
Single 26 25%
Married 50 48%
Divorced 6 6%
unmarried 9 9%
Others 12 12%

Origin
Salvador and Metropolitan 
Region

29 28%

Inland 74 72%

Table 02. Variation in VA observed in the eyes stu-
died at the Magalhães Neto Ambulatory between 
October 2018 and February 2020.

VA Variation Quantity Percentage

Gain > 15 letters 31 20,1%

Gain < 15 letters 19 12,4%

No Variation 48 31,2%

Loss < 15 letters 21 13,6%

Loss > 15 letters 35 23,7%

Total 154 100,0%
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Table 03. Relationship between application interval and variation of OCT and AV observed in the eyes studied 
at the Magalhães Neto Ambulatory between October 2018 and February 2020.

Interval between applications (days) Number of eyes Average VA variation Average OCT variation

30 to 39 days 16 7,8 -77,5

40 to 49 days 48 6,0 -31,0

50 to 59 days 37 -3,5 13,1

60 to 69 days 37 -6,8 -10,7

70 or more 16 -10,1 41,9

Comparisons of the data obtained from our study 
with those from the main RCTs are shown in Table 
4, while Table 5 presents comparisons with the main 
effectiveness studies.

In the analysis of the clinical profile, 49 (47.6%) 
patients had concomitant diabetes and hyperten-
sion, 23 (22.3%) had only diabetes and 21 (20.4%) 
had only arterial hypertension. The general mean 
age was 67.8 years, with a higher mean age in pa-
tients diagnosed with AMD (73.9 years), followed 
by those with EMD (68.1 years). The distance to 
consult retinal specialists was greater than 40 km for 
59% of the patients studied.

Discussion

This study was conducted in a purely observatio-
nal manner and provided a comprehensive overview 
of the treatment of neovascular diseases of the retina 
in a public health service under real-world condi-
tions. The main expected outcome of treatment with 
antiangiogenics for retinal diseases is stabilization 
or improvement of visual acuity. In this study, the 
difference in the participants’ VA at the beginning 
and at the end of treatment was used as the main 
outcome measure. The variation in VA represented 
a loss of 0.9 ETDRS letters overall, indicating that 
patients treated for neovascular diseases of the reti-

na achieved stability. The mean change observed in 
the CRT verified in the OCT exam was a reduction 
of 12.6 µm, indicating stability in the macular ede-
ma of the treated eyes. This last point represents a 
limitation of antiangiogenic therapy, since the pre-
sence of macular edema indicates maintenance of di-
sease activity despite the use of ranibizumab. Table 2 
shows the changes in VA according to the variation 
ranges. The results show that 68.5% of treated eyes 
did not benefit from antiangiogenic therapy.

The treatment regimen with ranibizumab used 
was pro re nata (PRN). The average interval between 
applications of 55.1 days was much longer than that 
recommended by the manufacturer, which is 30 
days, and that observed in RCTs and observational 
studies. According to Table 3, patients with an appli-
cation interval of up to 39 days gained 7.8 ETDRS 
letters. However, patients whose application interval 
was greater than 50 days showed significantly worse 
results. The interval between ranibizumab applica-
tions may explain the low results in the variation of 
visual acuity observed in this study.

The information described in the RESOLVE, 
MARINA and CRYSTAL RCTs contrasts with the 
data obtained in the present study. When the data 
are compared by pathology, we observed much lower 
results than those obtained in the RCTs, as shown in 
Table 4. 

Table 04. Comparison between the data obtained and the main RCTs observed in the eyes studied at the 
Magalhães Neto Outpatient Clinic between October 2018 and February 2020.

Indicator
RESOLVE 

(EMD)
Present Study 

(EMD)
MARINA 
(DMRI)

Present Study 
(DMRI)

CRYSTAL 
(OVR)

Present Study 
(OVR)

Change in VA (letters) 10,3 -0,1 7,2 -9,4 12,1 1,2

Change in OCT -194,2 -8,7 -123,0 -24,0 NA -15,4

Number of applications 10,2 6,9 12 7,1 12 6,6

Interval between applications (days) 30 55,5 30 54,3 30 54,3
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The number of injections performed in this 
study was lower than those performed in the main 
studies, and the interval between applications was 
higher than the main studies, which may explain 
the differences in the results obtained by this study. 
It is worth mentioning that the strict selection and 
monitoring criteria carried out in phase III studies 
allow greater control over the variables studied and 
over the conduct of treatment.12,13,14 

The review by Chong, in which the author 
summarized the results of 20 real-world studies on 
the use of ranibizumab for AMD, found that the res-
ponse to treatment with this drug in clinical practi-
ce deviates from the results obtained by RCTs. The 
main factor pointed out for this difference is the 
lower number of applications of the drug. In Kim’s 
meta-analysis, which also evaluated articles on the 
effectiveness of treatment for AMD, ranibizumab 
was shown to be effective in preventing severe vision 
loss in actual clinical conditions, but the findings 
suggested that the frequency of injections may be an 
important factor for obtaining positive results. The 
POLARIS study evaluated the use of ranibizumab 
in clinical practice to treat DME. A gain of 4.4 ET-
DRS letters in the VA was obtained with an average 
of 4.9 applications in one year. A similar conclusion 
was presented by Farinha in their study on the treat-
ment of RVO, where the fewer injections than those 
reported in the RCTs was considered to be an impor-
tant factor for obtaining the best VA.8,9,15,16

In this study, the number of applications was 
close to that reported in other effectiveness studies, 
but the differences in VA and CRT were much lower 
(Table 5). These results cannot be explained solely 
by the reduced number of injections. The interval 
between applications of ranibizumab was much 
longer than that observed in observational studies, 
reinforcing the hypothesis that these data may signi-
ficantly interfere with therapeutic results.

The average distance between the place of resi-
dence of the participants and the place of treatment 
was 301 km, and this distance was greater than 40 
km for 61 patients. Boulanger-Scemama evalua-
ted adherence to treatment with ranibizumab for 
AMD and observed that the rate of noncompliance 
with treatment was 57%; of this percentage, 51.7% 
reported the distance between the residence and 

treatment site as the main factor. Non-adherence 
to treatment was quite significant in patients who-
se travel distance was greater than 40 km.17,18 In the 
present study, treatment adherence was not evalua-
ted; however, the high distances traveled by patients 
and caregivers for medical assistance and applica-
tion of ranibizumab may represent a factor for access 
to treatment and influence the therapeutic findings.

The information collected for the pathologies 
treated registered that the majority of participants in 
this study were treated for DME, followed by RVO. 
This information reflects the epidemiological pro-
file of the Brazilian population, where diabetes and 
hypertension, the main causes of DME and RVO, 
are highly prevalent diseases.19

In the LUMIERE study, patients who underwent 
the first application within one month after diagno-
sis showed better VA results than those who waited 
more than 30 days.20 In this study, the average inter-
val between diagnosis and the first application was 
5.9 months. Patients who received their first injec-
tion within 60 days of diagnosis had an average final 
gain of 2.6 ETDRS letters, while patients who recei-
ved their first injection 60 days after indication had 
a loss of 1.8 ETDRS letters. The time between the 
identification of the need for treatment and the first 
application is crucial to achieve the best response to 
treatment. The development of a clinical and the-
rapeutic protocol to assist patients with neovascular 
diseases of the retina that facilitates access to treat-
ment can reduce the time between diagnosis and the 
initiation of applications, with important effects on 
the therapeutic response.

Ranibizumab treatment is well tolerated, since 
endophthalmitis, the most serious adverse event, 
occurred in only two of 775 applications of the drug, 
while the most common event was conjunctival he-
morrhage. However, these events are related to the 
procedure of intraocular injections and not to the 
medication itself. No vascular events or other events 
that could be directly related to the drug were found.

Conclusion

The information collected in this study demons-
trated that ranibizumab was not effective in the 
treatment of neovascular diseases of the retina, be-
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cause of the minimal changes in VA and CRT in the 
treated patients. The results obtained were much 
lower than those observed in RCTs and those revea-
led by observational studies. In addition to the low 
number of applications of the drug, the interval be-
tween applications may be a factor that contributed 
significantly to the low improvement in VA. The 
medication proved to be safe in the clinical practice 
environment, with few adverse events and most of 
them related to the procedure.

The observational nature of the study design, 
which included no specific criteria for patient se-
lection, control over the pathologies treated, and 
treatment conditions, while being subject to factors 
related to clinical practice may be a limiting factor 
in this study. On the other hand, observational stu-
dies allow a panoramic view of the functioning of 
a public health service in the treatment of retinal 
diseases. The information collected can support the 
implementation of these services, especially with 
respect to the inclusion of new technologies to treat 
retinal diseases.

Although the health unit is a referral center for 
the treatment of retinal diseases, the data obtained 
refer only to patients treated at this location, making 
it necessary to conduct studies in other services in 
order to obtain data that can corroborate or produ-
ce more information on the effectiveness of rani-
bizumab treatment. Furthermore, the information 
obtained in this study can support the analysis of 
new technologies in the Brazilian healthcare system, 
which can assist in the organization and implemen-
tation of healthcare services.
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