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Introduction 

Intravitreal (IV) injection of anti-vascular endothelial growth 
factors (anti-VEGF) is accepted as a standard treatment method 
for neovascular age-related macular degeneration (nvAMD). 

Of the many multicenteric clinical trials, MARINA 
(Minimally Classic/Occult Trial of Anti-VEGF Antibody 
Ranibizumab in the Treatment of Neovascular Age-Related 
Macular Degeneration) and ANCHOR (Anti-VEGF Antibody 
for the Treatment of Predominantly Classic Choroidal 
Neovascularization in AMD) were seminal trials of monthly 
ranibizumab (Lucentis; Genentech, San Francisco, CA, USA) 
therapy in eyes with minimally classic and occult nvAMD and 
predominantly classic nvAMD, respectively. While the 2-year 

results of these trials demonstrated improved or preserved visual 
acuity in approximately 90-95% of treated eyes compared to 
control eyes, vision loss of at least 15 letters (3 lines) despite 
continued monthly anti-VEGF therapy was also reported in 
5-10% of eyes.1,2,3,4,5 It has also been noted that eyes showing 
inadequate or no treatment response and persistent disease 
activity are those with better baseline visual acuity compared to 
the group with the greatest letter gains.6,7

Identifying eyes with good or poor anatomic response to 
anti-VEGF drugs, distinguishing different subgroups if present, 
and knowing the baseline lesion characteristics of eyes with 
nvAMD are believed to be important for predicting treatment 
outcomes and determining the causes of resistance. 

Objectives: This study aimed to determine the incidence of poor response to intravitreal (IV) anti-VEGF treatment in neovascular 
age-related macular degeneration (nvAMD) and to define subgroups of poor responders.
Materials and Methods: A total of 235 treatment-naive eyes of 202 patients completed this prospective study. Patients younger 
than 50 years of age and those with a contraindication for anti-VEGF therapy were excluded. All eyes were treated with IV ranibizumab. 
Poor response was defined as recurrence, persistence, or worsening despite treatment. Poor responders were classified into subgroups 
based on progression patterns.
Results: Of the 235 eyes, 78 (33.2%) showed poor response. Pigment epithelial detachment (PED) and occult choroidal neovascularization 
(CNV) were more common among poor responders (p<0.001) and 5 subgroups were identified.
Conclusion: Poor response to anti-VEGF treatment is not uncommon and occult CNV and PED are frequently seen in these eyes. 
Various subgroups can be defined based on clinical features.
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Therefore, the aim of this prospective clinical trial was to 
characterize responses to anti-VEGF therapy with ranibizumab 
in eyes with active nvAMD, to analyze subgroups within the 
good and poor response groups, and to evaluate their baseline 
clinical features. 

Materials and Methods
This prospective cohort study included 297 eyes of 245 

consecutive patients diagnosed with active nvAMD and treated 
with IV anti-VEGF therapy in the Retina Unit of the Ege 
University Medical Faculty Department of Ophthalmology. 

Patients less than 50 years of age, those who had previously 
been treated for nvAMD, those with a contraindication for 
anti-VEGF therapy or developed complications that might 
alter the Optical Coherence Tomography (OCT) parameters 
during treatment, and those who did not follow the treatment 
protocol were excluded from the study. As a result, 235 eyes 
of 202 patients completed the study and were included in the 
evaluation. 

An informed voluntary consent form was obtained from 
each patient, ethical board approval was obtained from the 
Ege University Clinical Research Ethics Committee (decision 
no. 12-2/47, 2013) and the Ministry of Health Turkish 
Pharmaceuticals and Medical Devices Agency (transaction no. 
1135321/06.03.2013). The study was conducted in adherence 
to the principles of the Declaration of Helsinki.

All patients underwent a complete ophthalmologic 
examination, including best corrected visual acuity (BCVA) 
determined by Snellen chart, intraocular pressure (IOP) 
measurement, and biomicroscopic examination of the anterior 
and posterior segments. Prior to treatment, each patient 
underwent a spectral domain optic coherence tomography 
(SD-OCT) scan with a Topcon SD-OCT (Topcon Medical 
Systems, Paramus, NJ, USA) and Heidelberg Spectralis HRA + 
OCT (Heidelberg Engineering, Heidelberg, Germany) device, 
in addition to fluorescein angiography (FA) with a Topcon 
TRC.50IX device (Topcon Medical Systems, Paramus, USA). 
Neovascularization (nv) type was assessed based on the presence, 
type and location of increased central retinal thickness (CRT), 
subretinal fluid (SRF), intraretinal cysts (IRC), and pigment 
epithelial detachment (PED) on SD-OCT. CRT evaluations were 
made based on irregularities in retinal thickness in the central 
6x6 mm2 area at the posterior pole. The types of nv based on the 
staining properties of the lesions, as well as dye leakage in late 
phases, were recorded with FA. Well-demarcated areas of intense 
hyperfluorescence appearing early and showing progressive 
leakage were accepted as classical choroidal neovascularization 
(CNV), whereas fibrovascular PEDs and late leakage of 
undetermined source were evaluated as occult CNV. In case of 
mixed types, the lesion was considered predominantly classical if 
more than 50% consisted of classical component and minimally 
classical if it comprised 1-50% classical component. Types of nv 
based on location on SD-OCT images were also noted as type 1 
(sub-retinal pigment epithelium [RPE]), type 2 (subretinal), and 
type 3 (intraretinal).

Eyes exhibiting fresh hemorrhage in clinical examination, 
findings of SRF, IRC, or sub-RPE fluid on SD-OCT, and leakage 
on FA were classified as having active nvAMD. These eyes were 
treated with IV ranibizumab (0.5 mg/0.05 mL ranibizumab, 
Lucentis; Genentech Inc., San Francisco, CA, USA) under fully 
sterile operating room conditions.

Follow-up examinations were performed 4-6 weeks after 
treatment. BCVA and SD-OCT findings were reevaluated and 
IV ranibizumab injections were repeated for eyes with signs of 
persistent activity (fresh hemorrhage, SRF, IRC, or sub-RPE 
fluid). 

Eyes that showed full regression or resorption in follow-
up examinations before or after completing the 6 injections 
were classified as “good responders” (Figure 1), while eyes 
with recurrence, persistence, or progressive worsening after 6 
injections were classified as “poor responders”. Visual acuity was 
not considered as a parameter in our definitions of response or 
poor response. The differences in baseline features between eyes 
in the two groups were statistically analyzed. Treatment was 
stopped in eyes that showed total regression of activation signs 
before completing 6 injections and these eyes were considered 
good responders. These patients were seen in regular follow-
up visits and injections started again if they showed any sign 
of activation. Patients who still needed anti-VEGF treatment 
after 6 injections continued to receive treatment as long as they 
needed. 

Poor responders were divided into 5 subgroups by analyzing 
anatomical findings and response characteristics: 

1. True nonresponders: Eyes with no change in signs of 
activity (SRF, IRF, sub-RPE fluid, fresh hemorrhage) during 
treatment; 

2. Partial nonresponders: Eyes exhibiting partial improvement 
(e.g., minimal regression in SRF and/or IRF) in signs of activity 
during treatment (Figure 2);

3. Anti-VEGF dependents: Eyes that showed complete 
regression of signs of activity with treatment but were unable 

Figure 1. Spectral domain optical coherence tomography (SD-OCT) images of 
an eye that showed good response to intravitreal anti-VEGF injections. A) Initial 
image shows intraretinal cysts and increased central retinal thickness. B) SD-OCT 
image after 6 consecutive injections
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to tolerate intervals longer than 4-6 weeks between injections 
without showing recurrence (increase in SRF/IRF, sub-RPE fluid 
or PED size);

4. Worsening: Eyes with progression of anatomic findings, 
with exudate or hemorrhage, despite treatment (Figure 3);

5. Nonresponse over time: Eyes that initially responded well 
to treatment but became unresponsive over time due to reduction 
in drug effectiveness with continued treatment (Figure 4).

Statistical Analysis
SPSS 15.0 package software was used for statistical analyses. 

Independent samples t-test, chi-square test, and Fisher’s Exact 
test were used to evaluate the findings, with p values <0.05 were 
accepted as statistically significant.

Results

Of the 202 patients, 102 (50.5%) were male and 100 
(49.5%) were female; 33 (16.3%) had bilateral nvAMD, and the 
mean age was 74.03±7.8 (56-89) years. 

Of the 235 eyes, treatment response to anti-VEGF therapy 
with IV ranibizumab was evaluated as good in 157 eyes (66.8%) 
and poor in 78 eyes (33.2%). Of the 33 bilateral patients, 17 
showed good response and 7 showed poor response to treatment, 
while 9 patients had 1 eye in each group.

The demographic characteristics, lens status, pre- and post- 
treatment BCVA, number of injections, and follow-up periods 
pertaining to the eyes with good and poor treatment responses 
are shown in Table 1. There were no statistically significant 
differences between the groups in terms of age and gender 
distribution (p=0.22 and p=0.48, respectively; t-test and chi-
square test). The groups were also statistically comparable in 

Figure 2. An eye with partial nonresponse to treatment A) before treatment and 
B) after 6 injections. There was only a minimal change in spectral domain optical 
coherence tomography findings despite treatment

A

B

Figure 3. An example from the “worsening” subgroup. A) Fundus photograph and B) spectral domain optical coherence tomography image at the time of initial examination. 
C and D) Images obtained after 6 injections show increased central retinal thickness, subretinal fluid, increased exudation, and a fresh hemorrhage. E and F) After 9 injections, 
there is a marked increase in exudation
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terms of lens status (pseudophakic or phakic) (p=0.8; Fisher’s 
Exact test). Comparison of BCVA between the groups revealed 
no statistically significant differences either pre- or posttreatment 
(p=0.38 and p=0.06 respectively; t-test and Fisher’s Exact test). 
Eyes with poor treatment response had significantly higher mean 
number of injections and longer follow-up period compared to 
eyes with good response (p<0.001 and p<0.001; t-test). 

Twenty-one eyes (26.9%) were categorized as true 
nonresponders, 29 eyes (37.2%) as partial nonresponders, 13 
eyes (16.7%) as anti-VEGF dependents, 11 eyes (14.1%) as 
worsening, and 4 eyes (5.1%) as showing nonresponse over time.

The baseline SD-OCT and FA features of the eyes in both 
groups are shown in Table 2. The number of eyes with increased 
CRT and IRC in the good responders group was significantly 
higher compared to the poor responders group, while there was 
no significant difference in terms of SRF (p=0.02, p=0.004, 
p=0.4; Fisher’s Exact test). Absence of PED was significantly 
more common among good responder eyes compared to poor 
responders (p<0.001; chi-square test). Poor responder eyes had an 
initial PED rate of 88.5% and a significantly higher prevalence 
of fibrovascular PED (77%) compared to good responders 
(39.5%) (p<0.001; chi-square test). Comparison of the nv types 
based on SD-OCT location between the two groups showed that 
type 2 nv (subretinal) was significantly more common in good 
responders, while type 1 nv (sub-RPE) was significantly more 
common in poor responders (p=0.03 and p=0.04, respectively; 
chi-square test).

In terms of baseline lesion characteristics on FA, 
predominantly classic nv (53.5%) was significantly more 

Figure 4. Spectral domain optical coherence tomography images of an eye 
in the “non-response over time” subgroup. A) Before treatment. B), Pigment 
epithelial detachment (PED) height and subretinal fluid amount were reduced 
after 6 injections. C) Images obtained after 9 injections show the PED returned to 
pretreatment height despite ongoing treatment
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Table 1. Demographic characteristics, lens status, best corrected visual acuity, number of injections, and follow-up periods of 
good and poor responder eyes

Characteristic Good responders
number (%)

Poor responders
number (%)

p value

All eyes 157 (66.8) 78 (33.2)

Bilateral eyes* 26 (61.9) 16 (38.0) 0.37**

Gender
Female
Male

71 (50.7)
69 (49.3)

34 (47.9)
37 (52.1)

0.48**

Age, years (mean ± SD)
(min-max)

74.5±7.6
(57-87)

73.1±8.0 
(56-89)

0.22†

Lens status
Phakic
Pseudophakic

108 (68.8)
49 (31.2)

54 (69.2)
24 (30.8)

0.8†

Pretreatment BCVA, 
Mean ± SD (Snellen)

0.25±0.20
(20/80±20/100)

0.28±0.20
(20/70±20/100)

0.34†

Posttreatment BCVA, 
Mean ± SD (Snellen)

0.20±0.20
(20/100±20/100)

0.32±0.25
(20/63±20/80)

0.06††

Number of injections 
Mean ± SD  (min-max)

4.40±0.12
(2-15)

6.42±1.14
(6-12)

<0.001†

Follow-up time, 
Months mean (min-max)

11.3  
(6-24)

21.7  
(15-24)

SD: Standard deviation, min: minimum, max: maximum, BCVA: Best corrected visual acuity
*Of the 33 bilateral patients, 9 patients had 1 eye in both the good and poor treatment response groups,**Chi-square test, †t-test, ††Fisher’s Exact test
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common in the good responders group, while occult nv (70.5%) 
was significantly more common among poor responders (p<0.001 
for both; chi-square test).

The baseline SD-OCT and FA features of the poor responder 
subgroups are shown in Table 3. There was no statistically 
significant difference between the subgroups in terms of 
increased CRT or presence of SRF, IRC, or presence and type of 
PED (p=0.82, p=0.78, p=0.62, and p=0.94, respectively; chi-
square test). There was also no difference between the subgroups 
in terms of the nv types identified via SD-OCT and FA (p=0.33; 
chi-square test). 

Discussion 

In this prospective clinical trial, 235 eyes with nvAMD 
received consecutive doses of IV ranibizumab therapy at intervals 
of 4-6 weeks, and treatment response was defined as good in 
157 eyes (66.8%) and poor in 78 eyes (33.2%). Criteria for 
poor response in this trial included persistent, recurrent, or 
progressive signs of nvAMD activity in clinical examination or 
SD-OCT performed 1 month after 6 doses of IV ranibizumab. 

Although IV injection of anti-VEGF agents is currently 
accepted as a standard treatment method for active nvAMD, 
the rate of unresponsiveness to treatment reported in different 
trials varies widely (7.5-68.1%).8,9 The main reason for these 
differences is the use of different criteria when assessing 
treatment response. There is still no consensus among clinicians 
as to whether regression of signs of activity or improvement 
in visual acuity should be accepted as the primary criterion of 
treatment response, or after how many doses response should 
be evaluated.10 Treatment response was defined according to 
changes in BCVA in the MARINA and ANCHOR trials, which 
were the first trials to demonstrate the efficacy of ranibizumab. 
In these trials, preserved or improved (15 letters or more) BCVA 
was reported for 90% of the patients who received monthly anti-
VEGF therapy for 24 months, and losses of more than 15 letters 
were reported for the other 10% of patients. In clinical practice, 
however, there are few studies in which BCVA is accepted as 
the treatment response criterion.9,11,12,13 Most clinicians evaluate 
response and decide to repeat treatment based on signs of activity 
detected on examination and SD-OCT (in other words, based 

Table 2. Baseline optical coherence tomography and fluorescein angiography characteristics in the good and poor responder 
groups

Eyes with good treatment 
response
number (%)

Eyes with poor treatment 
response
number (%)

P value

Central retinal thickness 
Increased
Normal

141 (89.8)
16 (10.2)

61 (78.2)
17 (21.8) 0.02*

Subretinal fluid 
Yes
No

122 (77.7)
35 (22.3)

65 (83.3)
13 (16.7)

0.02*

Intraretinal fluid 
Yes
No

89 (56.7)
68 (43.3)

28 (35.9)
50 (64.1) 0,04

PED 
Yes
Serous
Fibrovascular
Hemorrhagic
Serous + fibrovascular
Fibrovascular + hemorrhagic
No

74 (47.1)
12 (7.6)
55 (35.0)
0
2 (1.3)
5 (3.2)
83 (52.9)

69 (88.5)
8 (10.2)
42 (53.9)
(1.3)
18 (23.1)
0
9 (11.5)

<0.0001**

<0.0001**

OCT nv type 
Type 1
Type 2
Type 3

99 (63.0)
46 (29.3)
12 (7.7)

60 (76.9)
8 (10.3)
10 (12.8)

0.04**
0.03**

FA nv type  
Pure classic
Predominantly classic
Minimally classic
Occult
Undeterminable
No nv findings

15 (9.5)
84 (53.5)
6 (3.8)
47 (30.0)
3 (1.9)
2 (1.3)

5 (6.5)
2 (2.5)
3 (3.8)
55 (70.5)
5 (6.5)
8 (10.2)

<0.001**

<0.001**

PED: Pigment epithelium detachment, OCT: Optical coherence tomography, nv: Neovascularization, FA: Fluorescein angiography, *Fisher’s Exact test, **Chi-square test
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on anatomic findings rather than an increase in BCVA), with 
regression or complete resolution of these findings considered 
good treatment response.8,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28

In a retrospective study involving 218 eyes, Otsuji et al.13 
considered eyes with no increase in BCVA and/or no reduction 
in CRT despite 3 consecutive doses of IV ranibizumab therapy 
administered at 4-week intervals as unresponsive to treatment, 
reporting the rate of unresponsiveness as 10.1%. Shin et al.8 
retrospectively evaluated 267 nvAMD cases and determined that 
7.5% were unresponsive to anti-VEGF therapy (ranibizumab 
and bevacizumab). In their study, persistent and/or increased 
intraretinal or subretinal exudate despite 3 consecutive IV 
injections was accepted as the criterion for unresponsiveness. 
Byun et al.9 analyzed treatment response in 113 consecutive 
eyes with nvAMD that received IV bevacizumab injections for 1 
year, describing eyes that showed less than 7-11 ETDRS letters 
improvement in BCVA as unresponsive (68.1%). 

Slakter14 suggested that BCVA may not increase and may 
even decrease despite complete regression of signs of activity 
and remission of disease in good responders to anti-VEGF 

therapy. He attributed this to changes that occur secondarily 
to nvAMD such as subretinal fibrosis and scar formation or 
RPE and photoreceptor atrophy, stating that for these reasons 
BCVA is not a reliable criterion for determining responsiveness 
or unresponsiveness to treatment. In the present study, we used 
the regression of signs of nvAMD activity to define response 
to ranibizumab therapy. There were no statistically significant 
differences in BCVA between good and poor responders in our 
study. As indicated by Slakter, we believe this is due to secondary 
changes that occurred in some eyes that showed good treatment 
response.

There is also no consensus regarding when to evaluate 
treatment response among clinical trials. Assessments were 
done after 3 or 6 consecutive injections in the vast majority of 
trials 8,9,13,26 while in some trials this number is reported as 9, 
12, or more.23 In the present trial, the eyes were re-evaluated 
1 month after receiving the last of 6 consecutive ranibizumab 
injections. Eyes showing a poor response received a significantly 
higher mean number of injections and had a significantly longer 
mean follow-up period compared to eyes with good treatment 
response. 

Table 3. Baseline optical coherence tomography and fluorescein angiography characteristics in subgroups of poor responders

True non-
responders 
number (%)

Partial 
responders 
number (%)

Anti-VEGF 
dependents 
number (%)

Worsening 
number (%)

Non-response 
over time
number (%)

P value

Eyes 21 (26.9) 29 (37.2) 13 (16.7) 11 (14.1) 4 (5.1) -

Central retinal thickness 
Increased
Normal

16 (76.2)
5 (23.8)

21 (72.4)
8 (27.6)

11 (84.6)
2 (15.4)

10 (90.9)
1 (9.1)

3 (75)
1 (25) 0.82*

Subretinal fluid
Yes
No

18 (85.7)
3 (14.3)

25 (86.2)
4 (13.8)

10 (76.9)
3 (23.1)

8 (72.8)
3 (27.2)

4 (100)
0 0.78*

Intraretinal fluid
Yes
No

7 (33.3)
14 (66.7)

13 (44.8)
16 (55.2)

4 (30.8)
9 (69.2)

4 (36.4)
7 (63.6)

0
4 (100) 0.62*

PED 
Yes
Serous
Fibrovascular
Hemorrhagic
Serous + fibrovascular
No

19 (90.5)
2 (9.5)
11 (52.4)
0
6 (28.6)
2 (9.5)

26 (89.7)
4 (13.8)
12 (41.4)
1 (3.4)
9 (31.1)
3 (10.3)

10 (76.9)
1 (7.7)
9 (69.2)
0
0
3 (23.1)

10 (90.9)
0
7 (63.6)
0
3 (27.3)
1 (9.1)

4 (100)
1 (25.0)
3 (75.0)
0
0
0

-
-
-
-
-
-

OCT nv type
Type 1
Type 2
Type 3

16 (76.2)
2 (9.5)
3 (14.3)

23 (79.3)
1 (3.5)
5 (17.2)

11 (84.6)
1 (7.7)
1 (7.7)

6 (54.5)
4 (36.4)
1 (9.1)

4 (100)
0
0

-
-
-

FA NV type
Pure classic
Predominantly classic
Minimally classic 
Occult
Undeterminable
No nv findings

4 (19)
0
1 (4.8)
16 (76.2)
0
0

1 (3.5)
1 (3.5)
0
19 (65.5)
3 (10.3)
5 (17.2)

0
0
1 (7.7)
8 (61.5)
1 (7.7)
3 (23.1)

0
1 (9.1)
1 (9.1)
9 (81.8)
0
0

0
0
0
3 (75.0)
1 (25.0)
0

-
-
-
-
-
-

SD: Standard deviation, PED: Pigment epithelium detachment, OCT: Optical coherence tomography, nv: Neovascularization, FA: Fluorescein angiography
*Chi-square test
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In our study, the prevalence of predominantly classic nv 
was higher among good responders, while occult nv was more 
common among poor responders, and this difference was found 
to be statistically significant. Previously published studies have 
differed on this point. Lux et al.12 detected no difference in nv 
type between responsive and unresponsive eyes, but reported that 
the unresponsive group had significantly larger baseline nv area. 
Otsuji et al.13 determined that occult nv was more prevalent than 
classic nv among poor responders, whereas response/nonresponse 
was not associated with baseline nv dimensions. Hörster et al.29 
reported that predominantly classic and minimally classic nv 
required more injections than occult nv. However, these data 
have not been supported by the results of other studies. Veritti 
et al.30 stated that less satisfactory outcomes were achieved when 
treating eyes with occult nv associated with nvAMD compared 
to other types of nv. 

In our study, increased CRT and presence of IRC were 
significantly more common among good responders compared 
to poor responders, while the groups showed no difference in 
terms of SRF presence. Shin et al.8 divided non-responders 
into two groups those who had SRF only and those who had 
predominantly IRC and found that the eyes with SRF were 
less responsive to treatment compared to eyes with IRC. Guber 
et al.31 also reported that eyes with IRC responded better to 
treatment than those with SRF or PED and showed a more 
pronounced reduction in CRT. Tannan et al.32 reported that 
pretreatment SRF was associated with longer duration of anti-
VEGF therapy.

In our study, there was a significant difference between 
good and poor responder eyes in terms of baseline PED presence 
(47.1% and 88.5%, respectively). In addition, the prevalence of 
fibrovascular PED was significantly higher in poor responders 
(77%) compared to good responders (39.5%). Inoue et al.33 
observed a greater BCVA improvement in eyes with baseline 
serous PED compared to eyes with fibrovascular PED. Punjabi 
et al.34 categorized PEDs as empty, solid, or mixed based on their 
appearance on OCT, reporting the rate of complete or partial 
regression with treatment to be 3% for solid PEDs and 46% for 
empty PEDs. 

Our evaluation of poor responders to anti-VEGF therapy with 
ranibizumab based on clinical response and SD-OCT findings 
revealed 5 distinct subgroups. The most common pattern was 
partial non-response (37.2%), which was characterized by partial 
improvement in signs of activity during treatment. Furthermore, 
some eyes responded well to treatment but required another 
injection every month and could not tolerate treatment intervals 
longer than 4-6 weeks. These eyes were referred to as “anti-
VEGF dependent” (16.7%). Approximately 5% of the eyes 
showed good initial response but became unresponsive due 
to diminished effect of the drug over time, and these were 
classified in the “non-response over time” group. Publications 
on tachyphylaxis, defined as a reduction in the effectiveness of a 
drug on tissue after repeated administration, have reported that 
this phenomenon occurs after at least 5 consecutive anti-VEGF 
injections, with an incidence of 2%.21 A search of the literature 

did not yield any studies on the development of tolerance to 
anti-VEGF drugs.  

In his 2010 review, Slakter14 stated that there are many 
patients who do not exhibit the desired response to ranibizumab 
therapy and whose exudative findings persist or progress; he 
referred to these patients as “anti-VEGF nonresponders” and 
described 5 subgroups within this group. The article does not 
provide data on the prevalence and baseline clinical features of 
the subgroups, but 3 of the described subgroups are similar to 
those in our study. To the best of our knowledge, ours is the first 
clinical study to determine subgroups of poor responders to anti-
VEGF therapy and evaluate their prevalence.

Conclusion

The value of anti-VEGF drugs as effective and safe therapies 
for the treatment of nvAMD is undisputable. However, poor 
response or nonresponse to anti-VEGF drugs in some eyes is an 
important issue in clinical practice. In addition to determining 
the prevalence of these suboptimal responses in clinical studies, 
our results suggest that identifying baseline features of these eyes 
and conducting subgroup analysis will be beneficial in order to 
investigate the causes of unresponsiveness and to modify and 
improve treatment strategies in such cases. 
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