
1.00

Kaplan-Meier estimates

0.75

0 20 40 60

0.50

Re
cu

rr
en

ce
 (%

)

Analysis time (months)

0.25

0.00

Number at risk
1 injection 51

61
55

9
11
12

1
1
2

0
1
0

2 injections
≥ 3 injections

≥3 injections

1 injection
2 injections

1.00

Kaplan-Meier estimates

0.75

0 20 40 60

0.50

Re
cu

rr
en

ce
 (%

)

Analysis time (months)

0.25

0.00

Bevacizumab

Number at risk
Bevacizumab 108

59
14
18

1
3

1
0Ranibizumab

Ranibizumab

Incidence, predictors and re-treatment outcomes of 
recurrent myopic choroidal neo-vascularization

Conclusions

Eyes requiring greater number of injections for disease control in first episode 
are “at risk” of early mCNV recurrence. However, recurrence does not 

adversely affect visual outcome, if treated adequately.

From year 2014 to 2019, 167 eyes of 167 patients of treatment naïve 
mCNV were enrolled in this retrospective consecutive observational series.  

Jain M, Narayanan R, Jana P, et al. PLoS One. 2022;17(7):e0271342.
doi:10.1371/journal.pone.0271342

Myopic choroidal neovascularization (mCNV) is a common vision threatening complication in high myopic eyes. If 
left untreated, mCNV can cause rapid vision loss. Literature on incidence, possible predictors and re-treatment 
outcomes in recurrent mCNV is sparse, yet this data is crucial in optimizing follow-up regimens to detect early 
re-activation as well as counseling about re-treatment outcomes. This study was designed to evaluate incidence, 
predictors, and re-treatment outcome of recurrent mCNV, as well as compare the efficacy and safety of 
anti-vascular endothelial growth factor (anti-VEGF) treatment with either ranibizumab or bevacizumab.

59 Eyes 
0.5 mg/0.05 ml 

intravitreal 
ranibizumab
monotherapy

 Primary endpoint: 
• Incidence of recurrence
• Predictors

◦ Gender
◦ Age
◦ SE
◦ Anti-VEGF
◦ Baseline BCVA
◦ No. of injections

• Re-treatment outcomes

167 Eyes of 
167 participants

Recurrence was defined as re-appearance of CNV activity, 
confirmed on optical coherence tomography (OCT) after at 
least 3 months of cessation of anti-VEGF therapy.

Kaplan-Meier survival analysis showed the risk of recurrence* was 8%,
26% and 34% at 6, 12 and 18 months, respectively.

Number of injections administered to control the disease in the first episode 
was the only significant predictor of recurrence (Cox Proportional Hazard 
Ratio 2.89-3.07, 95% CI: 1.28-7.45; P= .005).

Age, gender, SE, anti-VEGF and baseline BCVA did not influence recurrence. 
Recurrence rates were similar between the bevacizumab and ranibizumab 
treatment groups.

Final BCVA in the recurrence group was not statistically different to the 
non-recurrance group. Baseline BCVA (P= .0001) was the only predictor of 
final visual outcome irrespective of anti-VEGF drug (P= .38).

After the first anti-VEGF 
injection, retreatment was 
continued monthly using 

disease activity criteria

Study Period
Jan 2014 - Dec 2019

Males constituted 50.9%. 
Mean age was 47.95 ± 14.72 years.
Spherical equivalence (SE) was -12.19 ± 4.93 D.

44 eyes (26.4%) had a recurrence during a mean follow up of 16.5 ± 12.86 months.
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Risk of recurrence over 18 months

Final BCVA of recurrence group vs non-recurrence group (P= .755)

Visual acuity was the only predictor that correlated with 
post-injection BCVA irrespective of the anti-VEGF drug and the 

number of injections administered.

Spearman correlation analysis showed age, baseline BCVA, type of 
anti-VEGF, and number of injections to be significantly associated 

with post-injection BCVA.
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Time to recurrence (months)
0 6 12 18

16.53.64 29.36

24 36 48

26.4%

Age

P= .511

Gender

P= .218

Spherical 
Equivalence

P= .092

Anti-VEGF

P= .629

Baseline 
BCVA

P= .519

Eyes requiring 3 or more 
injections for initial 

stabilization specifically are 
"at risk" of early recurrence

0.53

0.93

0.13

0.55

0.91

0.19

*Recurrence was defined as reappearance of mCNV activity after cessation of anti-VEGF therapy for at least 3 months.
D = diopter. 

SE = spherical equivalence; BCVA = best-corrected visual acuity. 

PANORAMA was a double-masked 100-week randomized clinical 
trial conducted in multiple centers worldwide.
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2q8/PRN Intravitreal aflibercept 2 mg

2q16 Intravitreal aflibercept 2 mg
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402 adults with
DRSS level 47 or 53 
with no DME and 

BCVA of 20/40
or better

Significantly more eyes with moderately severe to severe NPDR that were treated 
with aflibercept showed a ≥2-step improvement in DRSS level at 24, 52, and 100 

weeks, with significantly fewer eyes treated with aflibercept developing VTCs
and CI-DME over sham.

In a post-hoc analysis of participants who had VTCs and/or CI-DME, more
participants in the control group experienced a ≥5 letter loss over the course of

the clinical trial, although differences across groups were not seen for ≥10 or ≥15
letters lost over the course of the study. These outcomes on the DRSS between 
year 1 and 2 emphasize the need for ongoing VEGF suppression and adherence.

Conclusions

• Among 402 participants (1 eye per participant), the mean (SD) age was 55.7 (10.5)   
  years; 225 (56.0%) were male, and 310 (77.1%) were White.
• A total of 135 were randomized to the aflibercept 2q16 group, 134 to the aflibercept  
 2q8/PRN group, and 133 to the control group.

BCVA = Best-corrected visual acuity
SD = standard deviation

Treatment with aflibercept resulted in a 2-step or greater 
improvement in DRSS.

Adjusted difference, 52.3%; 95%CI, 
45.2%–59.5%; P< .001
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Fewer eyes treated with aflibercept vs sham injections developed
VTCs and/or CI-DME through week 100.
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0271342

