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Inflammatory choroidal neovascularization in Indian eyes: Etiology, clinical 
features, and outcomes to anti‑vascular endothelial growth factor

Rupak Roy, Kumar Saurabh, Aditya Bansal, Amitabh Kumar, Anindya Kishore Majumdar, 
Swakshyar Saumya Paul

Background and Objectives: The aim was to study the clinical profile of inflammatory choroidal 
neovascularization (CNV) and its treatment response to intravitreal bevacizumab or ranibizumab on pro re 
nata (PRN) basis in Indian eyes. Materials and Methods: This was a retrospective case series of consecutive 
patients with inflammatory CNV treated with anti‑vascular endothelial growth factor  (anti‑VEGF) 
in a tertiary eye care center in Eastern India between 2009 and 2014. The data about clinical features, 
investigations, treatment, and outcomes were obtained from the medical records. We included patients with 
active inflammatory CNV but with no evidence of inflammation and were treated with anti‑VEGF alone, 
with a minimum follow‑up of 6 months. Main outcome measures were a clinical and etiological profile of 
inflammatory CNV in Indian eyes and their response to treatment. Results: Thirty eyes of 28 patients were 
included in the study. The mean follow‑up was 17.93 ± 14.28 months (range 6–53 months). In our cohort, 
seven  (23.33%) eyes had inflammatory CNV secondary to idiopathic choroiditis, four  (13.33%) eyes had 
toxoplasmosis, idiopathic panuveitis, and Vogt Koyanaki Harada’s disease each. Three  (10%) eyes had 
geographic helicoid peripapillary choroidopathy and tubercular choroiditis each. Remaining two (6.66%) 
eyes had punctate inner choroidopathy, while multifocal choroiditis with panuveitis, resolved endogenous 
endophthalmitis and Hansen’s diseases were the etiology in one (3.33%) case of inflammatory CNV each. 
The mean number of injections were 2.76 (range 1–5). Among thirty eyes of inflammatory CNV, 16 (53.3%) 
eyes showed improvement, eight  (26.6%) maintained the same vision, whereas six  (20%) eyes showed 
deterioration of vision. Interpretations and Conclusion: Idiopathic choroiditis was the most common cause 
of inflammatory CNV and PRN intravitreal anti‑VEGF  (ranibizumab or bevacizumab) appears to have 
effective treatment response.
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Inflammation represents the third most common cause of 
choroidal neovascularization (CNV) after age‑related macular 
degeneration (AMD) and myopia.[1] Inflammatory CNV is a 
sight threatening complication of posterior segment intraocular 
inflammation.[2] Various conditions such as toxoplasma 
retinochoroiditis, multifocal choroiditis with panuveitis (MCP), 
Vogt Koyanaki Harada’s disease (VKH), geographic helicoid 
peripapillary choroidopathy  (GHPC), punctate inner 
choroidopathy  (PIC), and presumed ocular histoplasmosis 
syndrome can be complicated by CNV.[3‑8]

The development of CNV is a result of angiogenic drive 
mediated by local inflammation or secondary to degenerative 
disruption of the retinal pigment epithelium (RPE) ‑ Bruch’s 
membrane complex. It can also be due to a combination of 
both mechanisms. The natural course and visual prognosis 
of inflammatory CNV are generally considered to be more 
favorable than the CNV resulting from AMD.[9‑11]  It may be 
due to the classic nature and smaller size of the membrane and 
younger age of patients as compared to AMD‑related CNV.[2]

Treatment modalities for inflammatory CNV include 
laser photocoagulation,[12] photodynamic therapy,[12] 
systemic or local steroid,[11,13,14] and surgical removal of the 
membrane.[15] These treatment modalities do have potential 
limitations and can be associated with high rate of recurrence 
or complications.[11‑16] Anti‑vascular endothelial growth 
factor (anti‑VEGF) has emerged as primary therapy against 
CNV. Currently used anti‑VEGF agents are pegaptanib 
sodium  (Macugen; OSI Eyetech Pharmaceuticals, Melville, 
NY, USA), ranibizumab (Lucentis, Genentech, Inc., South San 
Francisco, CA, USA), and bevacizumab (Avastin, Genentech, 
Inc.,). Marina[17] and Anchor[18] studies have shown the 
beneficial role of anti‑VEGF agents in CNV secondary to 
AMD.[13,16] A few case series have shown the promising role 
of anti‑VEGF agents in the treatment of inflammatory CNV 
as well.[3‑7]
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Kramer et  al.,[4] Rouvas et  al.[5] and Arevalo et  al.[6] have 
studied the etiologies, treatment, and outcomes of inflammatory 
CNV. Epidemiological data based on studies by Baxter et al. 
provides us information on inflammatory CNV in uveitic eyes. 
They have found that among 4041 eyes of 2307 patients with 
posterior or panuveitis, 81  (2.0%) presented with CNV. The 
cumulative 2‑year incidence of CNV was 2.7% in their cohort 
of patients with posterior uveitis.[19] However, there are very 
few case reports on etiologies and outcomes of inflammatory 
CNV in Indian eyes. The objective of this study was to evaluate 
the etiology and clinical features of inflammatory CNV in 
Indian eyes. We also aimed to study the treatment response 
to intravitreal anti‑VEGF, that is, bevacizumab  (IVB) and 
ranibizumab (IVR) on pro re nata (PRN) basis.

Materials and Methods
This was a retrospective case series of consecutive patients 
with inflammatory CNV treated with anti‑VEGF in a tertiary 
care eye hospital in Eastern India between 2009 and 2014. The 
study was approved by the institutional review board. We 
included patients with inflammatory CNV treated with at 
least one intravitreal anti‑VEGF injection and had a minimum 
follow‑up of 6  months. Intravitreal anti‑VEGF injections 
were given only after control of inflammation with topical 
and/or oral anti‑inflammatory medications. Eyes with no 
inflammatory activity, but active CNV were selected. Patients 
who had previously undergone photodynamic therapy (PDT) 
or had received anti‑VEGF injection in past were excluded 
from the study.

All patients underwent comprehensive ophthalmic 
examination at each visit, which included best‑corrected visual 
acuity  (BCVA) recording with Snellen’s chart, intraocular 
pressure measurement with Goldmann’s applanation 
tonometry, slit lamp biomicroscopy, and fundus examination 
by 90D and 20D lens. They also underwent fundus fluorescein 
angiography (FA) using a Carl Zeiss FF 450 Plus (Carl Zeiss 
Medictec, Dublin, CA, USA) at first visit for confirmation of 
diagnosis and assessment of the activity. Optical coherence 
tomography  (OCT) was performed using a Topcon 3D 
2000  (Topcon Medical Systems, Oakland, NJ, USA) at each 
visit to assess the activity and response to treatment. Every 
patient underwent detailed physician evaluation. Patients 
with a history of uncontrolled hypertension and recent 
thromboembolic events or any history of cerebrovascular 
accidents, myocardial infarction were not injected with 
anti‑VEGF.

Systemic corticosteroids were given in a dose of 1 mg/kg 
body weight orally with 10 mg/week tapering for 6–10 weeks. 
The sight‑threatening inflammatory disease was treated 
initially with intravenous methyl prednisolone 1  g/day for 
3 consecutive days followed by oral corticosteroids. Oral 
azathioprine (2.5 mg/kg body weight over three divided doses) 
was used for steroid nonresponders or for patients having a 
recurrence on steroids.

Diagnostic criteria for uveitis
The diagnosis for specific ocular uveitic entities or systemic 
disease association was based on a detailed clinical history, 
ophthalmological examination, general physical examination, 
and necessary investigations. The anatomical classification of 
uveitis was based on the International Uveitis Study Group 

classification system.[20] The short differential diagnosis was 
made in each case, and subsequently, a tailored laboratory 
approach was adopted as described by Smith and Nozik.[21] In 
our case series, acute yellow‑white confluent lesions at the level 
of RPE and choroid starting at the peripapillary region with 
serpiginous projections spreading centrifugally was considered 
diagnostic of serpiginous choroiditis. Laboratory investigations 
were carried out in all patients to rule out other infective agents 
causing serpiginous‑like choroiditis.

The laboratory investigations included complete blood 
counts, erythrocyte sedimentation rate, Mantoux skin test, 
Treponema pallidum hemagglutination test, serum angiotensin 
converting enzyme levels, enzyme‑linked immunosorbent 
assay for Toxoplasma, Toxocara, human immunodeficiency 
virus, quantiferon tuberculosis  (TB) gold test, and human 
leukocyte antigen typing. Radiological investigations included 
X‑rays and high‑resolution computed tomography of the 
chest, X‑rays of sacroiliac joints and knee joints. Aqueous and 
vitreous taps were done wherever felt necessary for cytological 
examination and polymerase chain reaction. Consultations 
were sought with internist, rheumatologist, and pulmonologist 
whenever required to reach the final etiological diagnosis.

Treatment guidelines and technique
All patients underwent IVB (Avastin; Genentech, CA, USA) or 
IVR (Lucentis; Genentech, CA, USA) on PRN basis. Off‑label 
use of the drugs, potential risks, and benefits and other 
treatment options were discussed in detail with each patient. 
Bevacizumab was drawn from a multi‑dose vial whereas 
ranibizumab was withdrawn from single dose vial into a 
tuberculin syringe under aseptic conditions. After the eye 
had been prepared with standard pre‑operative preparations 
using 5% povidone‑iodine cleaning and antiseptic draping, an 
eyelid speculum was used to stabilize the eyelids. Intravitreal 
injection of 1.25 mg (0.05 ml) of bevacizumab or injection of 
0.3 mg (0.05 ml) of ranibizumab was given 3.5–4 mm posterior 
to the limbus, through the inferotemporal pars plana with 
the help of a 30‑gauge needle under topical anesthesia in an 
operation theater with every aseptic precaution. After the 
injection, intraocular pressure and retinal artery perfusion 
were checked and patients were instructed to administer 
topical antibiotics four times per day for 5  days. Patients 
were examined at first and third postinjection day and 
thereafter 1 month after each injection. Re‑treatment criteria 
were persistent or recurrent intraretinal edema, subretinal 
fluid, increased retinal thickening  (>100 µ), and subretinal 
hemorrhage on clinical examination and on OCT.

Statistical analysis
Statistical analysis was performed using Statistical Package for 
Social Service (SPSS Ver. 17, IBM Corp., USA). BCVA readings 
were converted to LogMAR values for the statistical analysis. 
Values of numerical characteristics were tested for normality and 
are presented as mean value (± standard deviation), if normally 
distributed. Student’s paired sample t‑test was used for statistical 
analysis. A P < 0.05 was considered statistically significant.

Results
A total of thirty eyes of 28 patients with inflammatory CNV 
were included in the study. There were 19 (67.85%) males and 
9 (32.14%) females; aged 9–52 years (mean 37.37 ± 12.63 years). 
The duration of complaints ranged from 7 to 365  days 
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(mean 119.97 ± 129.53 days). Out of 28 patients, 26 (92.85%) 
had unilateral presentation, and two  (7.14%) had bilateral 
disease. Among 26  patients with unilateral presentations, 
14 (53.84%) had CNV in the right eye and 12 (46.15%) in the 
left eye [Table 1].

Seven (23.33%) eyes had inflammatory CNV secondary to 
idiopathic choroiditis. Four (13.33%) eyes had Toxoplasmosis, 
four (13.33%) had idiopathic panuveitis, four (13.33%) eyes had 
VKH, three (10%) eyes had GHPC, three (10%) had tubercular 
choroiditis, two  (6.66%) had PIC, and one eye  (3.33%) had 

MCP, sequelae of endogenous endophthalmitis and Hansen’s 
disease each.

Of thirty eyes, 26  (86.70%) eyes underwent OCT which 
revealed Type  2  (subretinal) CNV in 22 eyes  (84.61%) and 
Type 1 (sub‑RPE) CNV in four eyes (15.38%). Eighteen (60%) 
eyes underwent FA which revealed predominantly classic CNV 
in 17 (94.44%), occult CNV in one (5.55%) eye. Twenty‑three 
eyes  (76.7%) had subfoveal CNV, three  (10%) eyes had 
juxtafoveal and four (13.3%) eyes had parapapillary CNV.

In this study, all patients underwent treatment with 
intravitreal anti‑VEGF injections alone. A total of 83 injections 
were given of which 52 (62.65%) were IVB and 31 (37.34%) were 
IVR. Out of thirty eyes, twenty received IVB alone and nine 
received IVR alone. One patient received both as he switched 
from IVR to IVB due to financial reasons. The mean number 
of injections was 2.76  (range 1–5). None of the patients had 
any postinjection systemic side effects. Three (10%) eyes had 
increased intraocular pressure following injection and were 
treated with topical anti‑glaucoma medication. There was no 
episode of flaring up of intraocular inflammation following 
injection. No patient had active inflammation at the time of 
injection. Out of 28 patients, 20 were not on any concomitant 
immunomodulators while eight patients were on maintenance 
therapy either with systemic steroids or immunosuppressants. 
Table 2 summarizes response to anti‑VEGF in individual uveitic 
subgroups.

The mean follow‑up was 17.93  ±  14.28  months 
(range 6–53  months). The mean of baseline BCVA was 
0.60  ±  0.49 and final BCVA was 0.40  ±  0.49. Using paired 
t‑test, P value was 0.083, that is, statistically not significant. 
Among thirty eyes of inflammatory CNV, 16 (53.3%) showed 
improvement, eight  (26.6%) maintained the same vision, 
whereas six (20%) eyes showed deterioration of vision. In our 
cohort, 25 (83.33%) eyes did not have any recurrence whereas 
five  (16.66%) eyes had a recurrence of CNV activity. These 

Table 1: Demography and baseline characteristics of 
study eyes

Characteristics Total (%)

Number of patients 28

Number of eyes 30

Male/female 19/9

Unilateral 26 (92.85)

Right/left 14/12

Location

Subfoveal 23 (76.66)

Juxtafoveal 3 (10.00)

Para papillary 4 (13.33)

BCVA (Log MAR)

Baseline 0.60±0.49

Final 0.40±0.49

Visual outcome

I 16 (53.3)

S 8 (26.6)
D 6 (20.0)

BCVA: Best‑corrected visual acuity, I: Improvement in final BCVA, S: No 
change in final BCVA, D: Deterioration in final BCVA, Log MAR: Log of the 
minimum angle of resolution

Table 2: Clinical details and response to anti‑vascular endothelial growth factor in study eyes

Diagnosis Number of 
eyes, n (%)

Mean number 
of injection

BCVA Recurrence, 
n (%)

I S D

Postuveitis 20 (66.66)

Focal 5 (16.66)

Toxoplasmosis 4 (13.33) 2.25 1 2 1 0

Idiopathic 1 (3.33) 2 0 1 0 1 (100)

Multifocal 15 (50.00)

Idiopathic 6 (20.00) 3.16 5 1 0 1 (16.66)

Tuberculosis 3 (10.00) 2 3 0 0 0

GHPC 3 (10.00) 3.33 1 0 2 1 (33.33)

PIC 2 (6.66) 3.5 0 1 1 0

MCP 1 (3.33) 2 1 0 0 0

Panuveitis 10 (33.33)

VKH 4 (13.33) 1.75 2 1 1 0

Idiopathic 4 (13.33) 3.75 3 0 1 2 (50.00)

Hansen 1 (03.33) 3 0 1 0 0
Endophthalmitis 1 (03.33) 3 0 1 0 0

BCVA: Best‑corrected visual acuity, I: Improvement in final BCVA, S: No change in final BCVA, D: Deterioration in final BCVA, GHPC: Geographic helicoid 
peripapillary choroidopathy, PIC: Punctate inner choroidopathy, MCP: Multifocal choroiditis with panuveitis, VKH: Vogt Koyanaki Harada’s disease
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recurrences were treated with same PRN intravitreal anti‑VEGF 
leading to resolution of CNV.

Discussion
Inflammatory CNV is a sight‑threatening multifactorial 
complication of posterior segment intraocular inflammation. 
In this study, we report etiology, clinical profile of patients 
with inflammatory CNV in Indian eyes and their response to 
intravitreal anti‑VEGF therapy. We had cohort of thirty eyes 
of consecutive inflammatory CNV.

In our study group, patients had a mean age of presentation 
37.37 years which was comparable to the mean age in the study 
by Arevalo et al.[6] (41.74 years), Rouvas et al.[5] (46 years) and 
Kramer et al.[4] (44 years) [Table 3]. Most of our patients were 
male (66.7%) which is in contrast to other studies from Western 
population which had female preponderance. Similar to studies 
by Kramer et al.,[4] Rouvas et al.[5] and Arevalo et al.,[6] we also had 
the majority of the patients (92.85%) presenting with unilateral 
disease. We followed patients for minimum 6  months with 
mean follow‑up of 17.93 ± 14.285 months (range 6–53 months).

Various studies are there from India about the pattern 
of uveitis in the subcontinent but none about pattern of 
inflammatory CNV except for few individual case reports. 
Rathinam and Namperumalsamy[22] and Singh et  al.[23] have 
reported idiopathic and GHPC to be the most common cause 
of posterior uveitis respectively whereas for panuveitis they 
reported idiopathic and TB to be most common, respectively. 
Recently, Das et al.[24] reported TB to be most common cause of 
posterior and panuveitis. In our cohort, we found idiopathic 
choroiditis to be the most common cause of posterior uveitis 
induced inflammatory CNV. Whereas inflammatory CNV 
secondary to panuveitis we had equivocal cases of VKH and 
idiopathic panuveitis.

Rishi et  al.[25] and Shah and Shah.[26] have reported 
inflammatory CNV secondary Toxoplasmosis from the Indian 
subcontinent. Rishi et  al. reported the efficacy of combined 
therapy, that is, PDT  +  IVB and Shah and Shah. reported 
resolution after single IVR injection. Both have noted gain in 
visual acuity following resolution of CNV. In our cohort we 
had four eyes with Toxoplasmosis with inflammatory CNV. 
Of these four eyes, one received single IVB with resolution 
of CNV. Another one eye had two IVR with gain in visual 
acuity, whereas remaining two eyes had three IVB each with 
the deterioration of vision in one eye and maintenance in the 
other eye. None of these four eyes had any recurrence.

Rao et al.[27] have reported a case of PIC in which there was 
flaring up of choroiditis and CNV due to pregnancy. There is 

no other report of inflammatory CNV secondary to PIC from 
India. In our series, we had two eyes with inflammatory CNV 
secondary to PIC. One eye received total of four injections 
(2 IVB  +  2 IVR) with the maintenance of BCVA. Other eye 
received three IVR with the deterioration of BCVA. None of 
them had any recurrence. Arevalo et al.[6] have reported eight 
cases of PIC‑induced inflammatory CNV, out of which seven 
had stable or improved vision and one case had deterioration 
in BCVA. We had a single eye with MCP who gained vision 
without any recurrence.

To the best of our knowledge, there is no report in the 
literature about VKH, GHPC, panuveitis or idiopathic 
choroiditis related inflammatory CNV from the Indian 
subcontinent. We had four eyes with VKH which underwent 
IVB with resolution of CNV and no recurrence. In series by 
Kramer et  al.[4] and Rouvas et  al.[5] none of the patient had 
VKH. Arevalo et al.[6] reported one case in there series who 
had 5 IVB injections with improvement in visual acuity. In 
our series, we had three eyes with GHPC and out of these two 
had deterioration of vision; of these two, one had recurrence 
of CNV. Arevalo et al. reported six eyes with GHPC and none 
had deterioration of vision, they had either improvement or 
maintained the baseline visual acuity.

Out of thirty eyes, we had 7 eyes with idiopathic choroiditis 
in which two had recurrences, but all eyes either maintained 
or gained visual acuity. Mansour et  al.[7] have reported 
maintenance or gain in BCVA in their series of 12 eyes with 
idiopathic choroiditis related CNV. We had four eyes with 
idiopathic panuveitis in which two eyes developed recurrence 
out of which one eye had drop in final visual acuity and other 
had gain in vision. Kramer et al. have reported two eyes with 
inflammatory CNV secondary to panuveitis, in which they 
have not mentioned etiology of panuveitis. Both eyes had gain 
in visual acuity.

There is no report of tuberculous choroiditis related CNV 
in literature. We had three such eyes in our series who gained 
vision without recurrence. Our study reports inflammatory 
CNV secondary to endogenous endophthalmitis and Hansen’s 
panuveitis for the first time. Both cases have maintained visual 
acuity without recurrence.

In concordance with all studies on inflammatory CNV, 
majority of our patients had classic (94.44%) and Type 2 (84.61%) 
presentation on FFA and OCT, respectively. We have found 
subfoveal CNV to be the most common, that is, 76.7% which 
was similar what Rouvas et  al.[5] have reported. The mean 
number of injections given was 2.76 (range 1–5) which is similar 
to what Kramer et al.[4] (2.7 ± 2) and Rouvas et al.[5] (2.3). In ours 

Table 3: Comparison with other studies

Year Number of eyes Anti‑VEGF Follow up (months) Number of injections (mean) Recurrence, n (%)

Adán et al.[3] 2007 9 IVB 7.1 NA 1 (11.11)

Kramer et al.[4] 2010 10 IVB 13±8 2.7±2 1 (10.00)

Rouvas et al.[5] 2011 16 IVR 17.6±6 2.3 0

Arevalo et al.[6] 2011 23 IVB 24 1.73±1.17 9 (39.13)

Mansour et al.[7] 2012 27 IVB 24 3.6±4.2 NA
Present study 2016 30 IVB/IVR 17.93±14.28 2.76 5 (16.66)

Anti‑VEGF: Anti‑vascular endothelial growth factor, IVB: Intravitreal bevacizumab, IVR: Intravitreal ranibizumab, NA: Not available
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and Rouvas et al.[5] study, population none of the patients had 
any systemic side effects or local side effects like intraocular 
inflammation as experienced by Kramer et al.[4] and Arevalo 
et al.[6] In our series, number of injection did not correlate with 
etiology of inflammatory CNV. Like eyes which received just 
single anti‑VEGF injection were having VKH, tuberculous 
choroiditis and Toxoplasmosis. Eyes which underwent 
maximum injections had idiopathic choroiditis and idiopathic 
panuveitis.

Although we achieved gain in BCVA with treatment; it 
was not statistically significant. Similar to Rouvas et al. and 
Kramer et  al.,[5,4] we also note that a maximum number of 
patients  (53.3%) had showed improvement of visual acuity 
but few BCVA in few patients (26.7%) remained static. Unlike 
others; except Arevalo et al.[6] we found 20% of our patients had 
deterioration in visual acuity.

We had five eyes with recurrence of CNV following 
treatment. Similarly, Kramer et  al. and Arevalo et  al.[4,6] had 
recurrences in one and nine eyes, respectively. Of 28 patients, 
none had active inflammation though eight patients were on 
maintenance therapy with immunomodulators. Kramer et al.[4] 
also had five patients who received steroids and out those two 
had active inflammation.

Added to the varied presentation, the absence of randomized 
clinical trials on treatment of inflammatory CNV makes the 
management of this disease an evolving process. PDT has been 
used for treatment, with the understanding that it provides a 
favorable outcome in classic CNV; however, the results have 
been variable. Anti‑VEGF is increasingly being used for the 
treatment of inflammatory CNV, though the injection protocol 
remains uncertain. Heier et  al.[28] compared the efficacy of 
monthly IVR with 3 monthly IVR followed by PRN injections 
for non‑AMD CNV and had found comparable efficacy with 
both treatment protocols. They have also mentioned that 
patients on PRN protocol received 38% fewer injections than 
those on monthly injection protocols to achieve a similar 
outcome. Although there is no similar study comparing 
different injection protocols for IVB or IVR, multiple studies 
show the efficacy of PRN IVB or IVR in inflammatory CNV. 
Although ours was a retrospective study we did find that 80% of 
patients maintained or gained vision at final follow‑up; which 
adds to evidence that IVB or IVR on PRN basis achieve desired 
outcomes in eyes with inflammatory CNV.

Conclusion
Idiopathic choroiditis is the most common cause of inflammatory 
CNV and anti‑VEGF (ranibizumab or bevacizumab) used on 
PRN basis appears to have effective treatment response.
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