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              A new Governing Council of VRSI has taken charge from this year. We 
recognize the stupendous work done by the previous team led by Dr. Shobhit Chawla. 
They have set a high benchmark!!  I am confident of my team rising to the challenges.

Dear Friends,

VRSI

Regards

We are keen to hear from all of you regarding anything that affects our pa�ents, 
profession and prac�ce. You can write / message/ call any of the members of the 
governing council at any �me. 

Dr. N S Muralidhar 

 We have the first newsle�er from the Scien�fic team, led by our dynamic scien�fic 
convenor Dr. Mahesh P. Shanmugam. Please do share your thoughts about the 
newsle�er. 

I am very happy to have the other members of GC in my team – Dr. Chaitra Jaydev as 
joint Secretary,  Dr. Karobi Lahiri as Joint Treasurer and Drs. Naresh Babu, G Mahesh 
and Daraius Shroff as execu�ve commi�ee members. 

We have iden�fied many areas to focus on during our term. Our Secretary Dr. 
Manisha Agarwal and various teams shall work on these focus areas iden�fied.

Honorable President 

The world seems to be emerging slowly from the shadow of COVID. Dr Prashanth 
Bawankule, our treasurer is forging ahead with the prepara�on for a physical annual 
conference of VRSI at Nagpur in December 2022. The final decision will, of course, be 
depending on the prevailing circumstances. 

FROM THE 

PRESIDENT’S DESK
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        Wishing you all a very safe, happy and healthy 2022.It is indeed my 
honor to write this foreword for the first VRSI newsle�er of this year. 

Dear Colleagues,

At the outset I would like to thank the previous governing council for doing a wonderful work 
under the leadership of Dr. Shobhit Chawla, Dr.Raja Narayanan, Dr. Anand Rajendran and Dr. 
Hemanth Murthy. We had a very successful virtual annual mee�ng in Dec-2021 which was 
an academic feast for all of us. 

We have a new governing council of VRSI under the guidance of Dr N.S Muralidhar, and as a 
team we look forward to working together for the be�erment of the society. The team has 
formulated various sub-commi�ees to have a focused working on  various aspects of the 
func�oning of the society which seems to be expanding at a very fast pace such as image and 
video compe��on, pursuing the insurance companies , safety commi�ee to inform the 
members of  any adverse response to any drug, survey commi�ee and VRSI study group to 
help understand our own prac�ce pa�erns and develop Indian guidelines for managing 
various re�nal diseases, educa�onal ac�vi�es for students, diabe�c re�nopathy related 
ac�vi�es to help spread the awareness and develop screening guidelines.

In the year 2021 we had 140 new members in the Society and the number of members has 
doubled in the last 5 years which is a very posi�ve response to the society.

It is encouraging to see that VRSI is now invited by many interna�onal re�na socie�es to 
conduct a session which speaks volumes of the good work being done by our members.

We have all faced turbulent �mes during the pandemic and ensuring the safety of our 
members we did not have a physical conference for last two years. This year we hope to see 
all of you in person during the annual VRSI conference at Nagpur  thereby making it a 
memorable event. I request all the members to come in  large numbers to make this 
conference a grand success. 

Regards

Hon. General Secretary

This newsle�er is an excellent compila�on of ar�cles by Dr. Mahesh P. Shanmugam and the 
editorial team. Surely this would be a treat to read by all our members.

Manisha Agarwal
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Dear Friends,

Gree�ngs!

Dr. Anand Rajendran had done wonderful job of crea�ng very educa�ve quarterly 
newsle�ers of the VRSI over the past few years and I do sincerely hope that we live 
up to those lo�y standards. 

It is my utmost pleasure reaching out to you for the first �me through the VRSI 
newsle�er and I do sincerely hope that you and your family are safe. 

There is surfeit of informa�on available to us in this digital era and �me is at a premium as well. Hence, we 
have put together 5 invited ar�cles dealing with contemporary issues. The authors have been brilliant in 
telling us all about the topic but being at their brief best as well – they are easy reads but complete ones. 

Gene therapy promises a bright new future for our pa�ents and Dr. Mark Barakat updates us on the current 
status of gene therapy in his ar�cle. 

Thank you,

It is good to know what is next in the ever-expanding spectrum of an�-VEGF agents; and it is Dr. Ashish 
Sharma, Dr. Nikulaa Parachuri and Dr. Nilesh Kumar update us on the forthcoming bispecific an�body for the 
eye – Faricimab.

We finally have another possibly less destruc�ve treatment op�on for PDR. But is it all good? Dr. Pradeep 
Sagar shares his thoughts on using an�-VEGF monotherapy for trea�ng PDR. 

It is one thing to know how to interpret the OCT, but it is another to keep track of all the acronyms associated 
with it! So it is Dr. Hemant Trehan telling us about the Relevance and Irrelevance of acronyms in OCT. 

I would love to hear your views on both of these – the newsle�er and the re�na round-up – we can 
make it be�er with your sugges�ons. 

Dr. P. Mahesh Shanmugam
Convener, Scien�fic Commi�ee, VRSI. 

The end is brought by a new feature – all about a disease in a schema�c – Dr. Devashish Dubey has 
placed the management of vein occlusions in a flow chart in this issue – an easy-to-read algorithm for 
the benefit of all of us.

The recent publica�ons on long-term results of an�-VEGF agents in trea�ng AMD makes one wonder if we 
are making a difference at all – Dr. Raja Narayanan, Dr. Arshad Khanani and Dr. Kapil Mishra answer this 
important ques�on in their ar�cle. 

As in this newsle�er wherein the focus is on being brief, but contemporary, some of you may have 
no�ced that the monthly re�na round-up has changed as well. We can either read about the interes�ng 
studies published over the past month or we can watch them as a video brief, anchored by one of our 
fellows. 

From the Convener, 

Scientific committee’s desk 
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Original ar�cles : 

These include randomized controlled trials, interven�on studies, studies 
of screening and diagnos�c test, outcome studies, cost effec�veness 
analyses case-control series, and surveys with high response rate.  The 
text of original ar�cles amoun�ng to up to 3000 works (excluding 
Abstract, References and Tables) should be divided into sec�ons with the 
headings Abstract, Key-words, Introduc�on, Material and Methods, 
Results, Discussion, References, Tables and Figure legends.

Case Reports / Challenging Case / Innova�ons / Instruments / Techniques 

New, interes�ng, challenging, rare cases, innova�ons, instruments and 
techniques can be reported.  They should be unique and providing 
learning point for the readers.  Manuscripts with clinical significance or 
implica�ons will be given priority.  These communica�ons could be of up 
to 1000 words (excluding Abstract and References)  and should have the 
following headings : Abstract (unstructured), Key-words, Introduc�on, 
Case, Discussion, Reference, Tables and Legends in that order.

The manuscript could be of up to 1000 words (excluding references and 
abstract) and could be supported with up to 10 references.  Case Reports 
could be authored by up to four authors.

   pradeepsagarbk@gmail.com
Mail to :  convenervrsi@gmail.com (or)
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Mark R Barakat, MD
Director of Re�nal Research Ins�tute

Re�nal Consultants of Arizona
Clinical Asst. Professor of Ophthalmology

University of Arizona - College of Med - Phoenix
Phoenix

With the successful implementa�on of gene 
therapy for the treatment of RPE-65 muta�on 
associated Inherited Re�nal Disease,¹ there has 
been increasing interest in Adeno-Associated Virus 
Type 2 (AAV2) and Type 8 (AAV8) vector gene 
therapy, for indica�ons ranging from dry and wet 
AMD to Diabe�c Macular Edema (DME) and 
Diabe�c Re�nopathy (DR).² ⁶  Much of the focus is in 
developing the delivery such as to op�mize 
transduc�on and minimize inflamma�on, with 
approaches including surgical subre�nal injec�on, 
intravitreal injec�on, and injec�on into the 
suprachoroidal space.

The complement cascade has been implicated in 
the progression of dry AMD.  Recent clinical trials 
have shown that complement inhibi�on has the 
poten�al to slow the progression of geographic 
atrophy.⁷ ,⁸ 

An alterna�ve to inhibi�ng the complement 
cascade is to upregulate complement factor I (CFI), 
whose primary func�on is to restore balance to an 
overac�ve complement system.² An upregulated 
CFI, in turn, leads to a reduc�on in C3, its breakdown 
products, and other markers of the cascade 
amplifica�on loop, such as Ba.²  There is an ongoing 

Dry AMD

Wet AMD

RGX-314, an AAV8 vector with an an�-VEGF 
transgene product is being inves�gated for wet 
AMD, both via surgical delivery as well as 
suprachoroidal injec�on.³ In a phase I/IIa trial, RGX-
314 was delivered surgically in the subre�nal space 
of pa�ents with previously treated wet AMD. In the 
later cohorts of that trial, both the vision (-4 to +14 
le�ers) and the anatomy (+2 to -108 µm) remained 
stable to improved 2 years a�er treatment.³ This 
was with a dras�cally decreased need for further 
treatment in the clinic.  The mean annual injec�on 
an�-VEGF injec�on rate decreased from 6.8 to 10.2 
the year prior, to 2.0 to 4.4 injec�ons the year a�er 
RGX-314 treatment, represen�ng a decrease of 59-
79% in treatment burden.³  In the hopes of offering 
an addi�onal, non-surgical approach, a phase II trial 
of RGX-314 delivered via suprachoroidal injec�on is 
also ongoing.

A larger, randomized, controlled phase II trial of 
GT005 in pa�ents with geographic atrophy is 
currently underway.¹⁰ ¹¹

ADVM-022, an AAV2 vector encoding a different 
an�-VEGF protein, has also been evaluated as an 
intravitreal injec�on for the treatment of wet 
AMD.⁴  Subjects in this trial received either oral or 
topical steroid prophylaxis, to address the poten�al 
of intraocular inflamma�on (IOI) with the 
intravitreal approach.  Fortunately, in this dose-
escala�ng trial, no dose-limi�ng inflamma�on was 
noted and subjects enjoyed the benefit of gene 
therapy: later cohorts achieved visual (-2.8 to +2.8 
le�ers) and anatomical stability (-92 to -142 µm) 
with an 83-97% reduc�on in annualized injec�on 

trial of GT005, an AAV2-based gene therapy 
designed to express CFI, delivered subre�nally in a 
phase I/II open-label trial.⁹  While this is an early 
trial, recently announced results demonstrated a 
122% increase in CFI with treatment, as well as an 
encouraging decline of 32% of C3, and 46% of both 
C3b/iC3b and Ba in the vitreous.⁹  

Page07

www.vrsi.inVitreo Re�nal Society - India

GENE THERAPY UPDATE

MARCH 2022



Diabe�c Re�nopathy

 

A phase II trial of ADVM-022 for the treatment of 
DME helps to highlight both the vast poten�al and 
the risk of the unknown that comes with gene 
therapy.  A single intravitreal administra�on of 
lower-dose ADVM-022 (2e11) was comparable to 
aflibercept in terms of visual acuity gains (+8.8 
le�ers) and anatomic improvements (-144 µm) at 
week 34, yielding a 2-step DRSS improvement in 
46% at weeks 12 and 24.⁵  Yet a higher dose (6e11) 
resulted in an increased rate of IOI, even in the 
se�ng of steroid prophylaxis. As a result, 3 out of 12 
subjects experienced hypotony that required 
surgical interven�on. ⁵

frequency. ⁴  

RGX-314 is also being inves�gated for the treatment 
of DR via suprachoroidal dosing.³ ⁶   A single 
suprachoroidal injec�on of RGX-314 in clinic was 
well tolerated in the first cohort of pa�ents, with 

6  
stable vision and no evidence of IOI at 6 months.
Subjects benefited from an improvement in the 
Diabe�c Re�nopathy Severity Score (DRSS) that 
tended to increase with �me: 33% of cohort 1 had a  

6
2-step improvement at month 3; 47% at month 6.   
The study con�nues to proceed with further 
cohorts underway.

Diabe�c Macular Edema

Conclusion

Gene therapy has vast therapeu�c poten�al, across 
a spectrum of indica�ons.  As a specialty, we are in 
the early days of exploring this poten�al.  While 
results to date con�nue to look encouraging for our 
pa�ents, they also remind us to proceed with the 
cau�on that any new treatment, let alone a novel, 
possibly revolu�onary treatment modality, 
demands. As we con�nue to learn from our 
combined experience with gene therapy, slowly 
advancing it towards a viable treatment op�on, we 
hope to one day challenge numerous treatment 
paradigms within our field.
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Intravitreal injec�ons of an�-vascular endothelial 
growth factor (an�-VEGF) drugs are the standard of 
care for the management of neovascular age-
related macular degenera�on (AMD) since more 
than a decade. Now with long-term real world data, 
we are inclined to pause and look back at the 
sustained impact injec�ons have had on our 
pa�ents. Realizing the burden frequent injec�ons 
can have on a pa�ent's quality of life, are we truly 
benefi�ng our pa�ents with seemingly never-
ending injec�ons for AMD?

Long-term data
The MARINA trial showed a decrease of 10.3 le�ers 
in untreated eyes at the end of year 1, and 15 le�ers 
by year 2,(1) showing a con�nued deteriora�on of 
vision if AMD were le� untreated. The Seven-Up 
study showed that 37% of study eyes had BCVA of 
20/200 or worse a�er a mean of 7 years from the 
ini�a�on of treatment with ranibizumab injec�ons. 
Almost half of the study eyes had a stable or 
improved vision at the end of 7 years compared to 
baseline measurements. One third of eyes had a 3-
line decrease in vision compared to baseline at 7 
years, with a mean decline of 8.6 le�ers. Pa�ents 
who received more injec�ons had be�er visual 
acuity, with almost half the eyes con�nuing to 
receive regular injec�ons at the end of follow-up. 
More than two-thirds of the eyes had ac�ve disease 
on OCT at the end of the last follow-up. This data 
clearly shows that treatment with an�-VEGF 
injec�ons delays the 'inevitable' by at least 5 
years.(1) 

Real world data from countries around the world 
have shown that long term vision is worse than 
baseline in pa�ents with nAMD treated with an�-
VEGF. SIERRA-AMD study looked at long term vision 
outcomes in 98,821 eyes from 99,885 pa�ents with 
nAMD in the US. The results showed that eye with 4 
year follow-up had a loss of -5.2 le�er (2). A study 
from Australia also suggests that any gain in vision in 
the early years with treatment, drops back to 
baseline, but this occurs a�er many years of 
treatment.(3) Data from the Na�onal Health Service, 
UK, suggests a similar pa�ern. In one study, out of 90 

Dr.  Arshad Khanani²

1
Anant Bajaj Re�na Ins�tute, 

LV Prasad Eye Ins�tute,  India

2
Sierra Eye Associates, 

University of Nevada, Reno, USA

3Byers Eye Ins�tute, 
Stanford University, USA
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Anti-VEGF agents for AMD : 

Are we making a difference?

Dr. Raja Narayanan¹

Dr. Kapil Mishra³
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pa�ents with 10 years of follow-up, visual acuity 
(VA) declined by 11.2 le�ers. Re�nal fluid was s�ll 
present in majority of the eyes at 10 years. Half of 
the pa�ents con�nued to receive an�-VEGF 
injec�ons at 10 years.(4) Data from Moorfields Eye 
Hospital, London, showed that a�er a mean of 10 
years of treatment, the mean loss of vision was 2 
le�ers, which is a much be�er result compared to 
eyes who would not have received any treatment. A 
third of the eyes had persistent fluid at the last 
visit.(5) More injec�ons over the long term correlate 
with be�er visual acuity. However, low rates of 
adherence to the treatment protocol would lead to 
loss of vision compared to baseline even earlier, 
perhaps by year 

2. Interpreta�on

Real world evidence suggests that pa�ents do end 
up worse than baseline in-spite of receiving 
treatment for many years. However, treatment 
does slow the otherwise rapid vision loss which 
would have otherwise occurred without any 
treatment. In fact, there is an ini�al phase las�ng a 
few years where pa�ents undergoing treatment 
have be�er vision than baseline. AMD is a disease 
which con�nues to be ac�ve for many years a�er 
the ini�a�on of treatment, and con�nuous 
treatment over the long term certainly leads to 
be�er visual outcomes compared to no treatment. 
The key to weather the storm in our minds is to 
accept the reality, that many pa�ents will lose vision 
in spite of con�nued treatment, and not try to 
expect the unlikely best-case scenario to all the 
pa�ents in our clinics – “You would be alright a�er 3 
injec�ons.” Undertreatment s�ll remains the 
biggest cause of poor outcome. We should con�nue 
treatment as the injec�ons certainly delay the 
otherwise rapid deteriora�on of vision in untreated 
eyes. In hindsight, we made a difference with 
injec�ons, but may have disappointed the pa�ents 
by raising the expecta�ons too high for them. The 
price that pa�ents must pay to fight blindness 
would con�nue to keep the debate alive within us – 
“Are we making a difference?” The future certainly 
looks more promising with longer ac�ng drugs, 
cost-effec�ve biosimilars, and newer drug delivery 
systems.
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Mean number of injec�ons required in ranibizumab 
group of protocol S was 19.2 ± 10.9 compared to 5.4 
± 7.9 in PRP group over 5 years. Mean number of 

Indica�on for therapy

Figueira et al included eyes with untreated high risk 
5PDR.  Ernst et al included untreated severe NPDR 

6
and PDR.  Marashi et al included eyes with 
untreated PDR which can be treated with PRP alone 
and PRP can be deferred for 4 weeks, when 
intravitreal bevacizumab is administered based on 

7
discre�on of the inves�gator.  CLARITY trial included 
untreated  PDR and eyes  wi th  pers i stent 

8
neovasculariza�on a�er PRP.  Protocol S included 

9,10eyes with untreated PDR.

Treatment protocol and number of injec�ons
5,9,10 8 6,7Ranibizumab,  Aflibercept  and Bevacizumab  

have been evaluated in PDR �ll date. In most of the 
studies, 3 or 4 loading dose of intravitreal an�-VEGF 
is administered 4 weekly followed by pro re nata 
(PRN). But in a study by Ernst et al. bevacizumab was 

6
administered every 2 months for 12 months.  

Anti-vascular endothelial growth factor 

monotherapy in Proliferative Diabetic Retinopathy

Dr. Pradeep Sagar MD 

Consultant, Vitreore�nal & Ocular Oncology 
Services,  Sankara Eye Hospital, Shimoga. 

Pan re�nal photocoagula�on (PRP) is a well-
established, �me tested treatment modality for 
prolifera�ve diabe�c re�nopathy (PDR). PRP 
decreases the risk of severe vision loss by 50% in 

1
pa�ents with high risk PDR.  But PRP is associated 
with risk of peripheral visual filed loss, worsening of 
diabe�c macular edema (DME) and 5% cases 

1develop severe vision loss in spite of �mely PRP.  The 
landmark trials evalua�ng the role of an�-vascular 

Vitreo Re�nal Society - Indiawww.vrsi.in

injec�ons received by the par�cipants through 1 to 
5 years were 7.1, 3.3, 3.0, 2.9 and 2.9. The 
propor�on of eyes not requiring injec�on through 2 

10
to 5 years were 25%, 27%, 28% and 37%.  But it is 
possible that ranibizumab could be administered 
for either DME or recurrence/worsening of 
neovasculariza�on. In CLARITY trial, mean number 
of injec�ons required in aflibercept group over 1 

8year was 4.4 ± 1.7 including the 3 loading doses.  

Effect on neovascularisa�on

Effect on development of vitreous hemorrhage 
and need for vitrectomy

Meta-analysis of 5 RCTs noted that lesser number of 
eyes treated with an�-VEGF monotherapy required 

11vitrectomy compared to PRP.  CLARITY trial noted 
that, 6% of eyes in PRP group and 1% of eyes in 
aflibercept group required vitrectomy for vitreous 

8hemorrhage at 1 year.   Protocol S noted that lesser 
number of eyes in ranibizumab group required 
vitrectomy compared to PRP group at 2 year (4 % v/s 

9,10
15%) and 5 year (11% v/s 19%).  By 5 year follow 
up, 2% of cases in ranibizumab group and 5% of 
cases in PRP group developed re�nal detachment 
that required vitrectomy.

Meta-analysis of 4 RCTs noted that the incidence of 
vitreous hemorrhage is more in eyes treated with 

11PRP compared to an�-VEGF monotherapy.

Anatomical regression of neovasculariza�on is an 
important end point to be considered in 
management of PDR, as PRP-the gold standard 
treatment for PDR is aimed at regression of 
neovascularisa�on. CLARITY trial noted be�er 
regression of neovasculariza�on with aflibercept 

8compared to PRP at 52 weeks.  But Protocol S did 
not show difference between ranibizumab and PRP 
at 2 and 5 years. At the end of 5 years, 28% and 33% 
of eyes showed regression of neovasculariza�on in 
ranibizumab and PRP groups respec�vely. It is 
noteworthy that 14% of eyes in ranibizumab group 
received PRP through 5 years, making the 

 9,10
comparison difficult.   

Page11 MARCH 2022



Vitreo Re�nal Society - India www.vrsi.in

 Adverse  Events

Meta-analysis of 5 randomized controlled trials 
(RCT), noted that an�-VEGF monotherapy was 
marginally superior to PRP in terms of change in 
visual acuity at 1 year. Eyes treated with an�-VEGF 
monotherapy had lesser chance of developing 

11moderate vision loss compared to PRP.  Protocol S 
noted that the difference between PRP and an�-
VEGF in terms of change in visual acuity was greater 
at first year than at 2 years and the difference was 

10not significant at 5 years.  

Effects on visual field

CLARITY trial showed worsening of binocular 
Esterman score in PRP group and favored 

8aflibercept at 1 year.  In Protocol S, the mean change 
in the total point score (combining 30-2 and 60-4) in 
ranibizumab and PRP was -36 dB and -305 dB at 1 
year, -23 dB and -422 dB at 2 year, -330 dB and -527 

12dB at 5 years.  Though an�-VEGF monotherapy is 
be�er in preserving the visual field at short term, 
the visual field worsening is seen even in the an�-
VEGF group over long term. This can be partly due to 

13diabe�c re�nal neurodegenera�on.  In addi�on to 
this, a study in AMD has shown that, long term 
therapy with an�-VEGF is associated with loss of 
ganglion cell and nerve fiber layer compared to 

14untreated fellow eye.  So it is also possible that the 
worsening of visual field in ranibizumab can be 
detrimental effect of an�-VEGF.

The risk of vascular events, hospitaliza�on and 
death are noted to be similar in pa�ents treated 
with an� VEGF monotherapy and PRP. One case 
developed endophthalmi�s over a 5 years in 

10protocol S.

Effect on visual acuity

Pooled es�mate of protocol S and CLARITY trial, 
showed that an�-VEGF monotherapy is associated 
with lesser risk of centre involving DME at 1 year 

11compared to PRP.

Effect on macular edema

An�-VEGF monotherapy is an exci�ng op�on in 
management of PDR. An�-VEGF monotherapy is 
associated with be�er func�onal and anatomical 
outcome over short term compared to PRP. But, 
protocol S with 5 year follow up noted that the 
benefits of ranibizumab monotherapy in terms of 
be�er visual acuity, preserva�on of visual field and 
regression of neovasculariza�on reduces over long 
term and is comparable to PRP. Whether 
aflibercept monotherapy yields different result 
over long term is yet to be answered. An�-VEGF 
monotherapy requires strict adherence to follow 
up and is not cost effec�ve in present scenario. 
Availability of longer ac�ng cost effec�ve an�-VEGF 
agents would be required to replace PRP as primary 
therapy in management of PDR trial. 

It is likely that the effects of PRP is long las�ng 
compared to an�-VEGF. Considering the fact that 
63% of cases required an�-VEGF at 5 years of 

10ini�a�on of therapy,  long term follow up is 
essen�al if we choose to treat PDR with an�-VEGF 
monotherapy. In Protocol S, in spite of considerable 
efforts, less than 65% of the pa�ents followed up 

10through 5 years.  Diabetes mellitus, being a 
mul�system disorder results in other microvascular 
and macrovascular complica�ons in addi�on to 
diabe�c re�nopathy which necessitates mul�ple 
follow up visits in each specialty clinic.

An�-VEGF monotherapy is expensive and it is noted 
that there is a significant difference in cost 
effec�veness ra�o and cost per quality adjusted life 

15
year between an�-VEGF and PRP.  So an�-VEGF 
monotherapy in eyes with PDR without DME is not 
cost effec�ve.

Real world prac�cal considera�ons: Need for 
follow up and cost of therapy

Summary
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Anti-vascular endothelial growth factor 
monotherapy in Proliferative Diabetic Retinopathy

8. Sivaprasad S, Prevost AT, Vasconcelos JC, Riddell A, Murphy C, Kelly 
J, Bainbridge J, Tudor-Edwards R, Hopkins D, Hykin P; CLARITY Study 
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2. Elman MJ, Aiello LP, Beck RW, et al; Diabe�c Re�nopathy Clinical 
Research Network. Randomized trial evalua�ng ranibizumab plus 
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Controlled Trial. Ophthalmologica. 2016;235(1):34-41.

12. Maguire MG, Liu D, Glassman AR, Jampol LM, Johnson CA, Baker 
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DRCR Re�na Network. Visual Field Changes Over 5 Years in Pa�ents 
Treated With Panre�nal Photocoagula�on or Ranibizumab for 
Prolifera�ve Diabe�c Re�nopathy. JAMA Ophthalmol. 2020 Mar 
1;138(3):285-293.
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aflibercept for diabe�c macular edema. Ophthalmology. 
2014;121(11):2247-2254.
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2017;7:1–5.

10. Gross JG, Glassman AR, Liu D, Sun JK, Antoszyk AN, Baker CW, 
Bressler NM, Elman MJ, Ferris FL 3rd, Gardner TW, Jampol LM, 
Mar�n DF, Melia M, Stockdale CR, Beck RW; Diabe�c Re�nopathy 
Clinical Research Network. Five-Year Outcomes of Panre�nal 
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Faricimab (Vabysmo; ) has now Genentech, USA

become the first bispecific monoclonal an�body 

approved by the United States Food and Drug 

Administra�on (US-FDA) for use in diabe�c macular 

edema (DME) and neovascular-age related macular 
1

degenera�on (nAMD).   The drug, dosed at 6mg acts 

on two dis�nct pathways: angiopoie�n-2 (Ang-2) 
 

and vascular endothelial growth factor-A (VEGF-A).

Ang-2 and VEGF-A are vessel destabilizing 

molecules that promote the forma�on of new leaky 

blood vessels leading to increased vascular 

permeability and inflamma�on. Faricimab has been 

formulated to stabilise leaky blood vessels by 

concurrently blocking both Ang-2 and VEGF-A 

pathways and thus it has the capacity to poten�ally 

improve visual outcomes in certain re�nal 
2condi�ons.
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Faricimab (Vabysmo) - The first 
bispecific antibody for the eye

Faricimab was developed as RG7716 on CrossMAB 
pla�orm developed by Roche (Basel, Switzerland) 
to produce the next genera�on biologically 
engineered bispecific molecule. CrossMAB is a 
p r o p r i e t a r y  t e c h n o l o g y  t h a t  e n s u r e s 

heterodimerisa�on of two different an�gen 
binding domains in a single molecule. This process 
u�lises knobs and holes format along with a LEGO 
brick-like structure to avoid the chain associa�on 
issue and ensures a product with no side products 
due to linking between undesired chains, known as 

3
Bence Jones mAb.

While binding of Ang-1 results in the promo�on of 
vascular stability and feedback inhibi�on of Ang-2 
produc�on, Ang-2 binding disrupts Tie-2 clusters 
responding to Ang-1 and induces abnormal 
vascular structure forma�on with increased 
vascular permeability and increased inflamma�on. 
Inhibi�on of Ang-2 may thus result in reduced 
neovasculariza�on as well as reduced vascular 
permeability and inflamma�on. In the absence of 
Ang-2, Ang-1 will have be�er binding to the Tie-2 
receptor making the vessels that have already been 
formed more mature and stable. This may result in 
the conversion of exuda�ve nAMD to non-

2
exuda�ve nAMD.

Faricimab is unique in the way that it is the first 
injectable ophthalmic drug to achieve an extended 
treatment interval in phase III studies for both DME 
and nAMD. Faricimab showed improvements in 
anatomical outcomes including central subfield 
thickness across all studies.

Faricimab was compared head to head with 
ranibizumab and aflibercept and the results of the 

4
YOSEMITE and RHINE  studies for DME and the 

5
TENAYA and LUCERNE  studies for nAMD revealed 
that the par�cipants were able to have their 
treatment interval extended to upto 4 months 
(q16w) dosing. This lowers the treatment burden 
with fewer injec�ons and in turn improves pa�ent 
compliance which is need of the hour. In the wake  
of the recent inflamma�on-related events in the 
two most recently developed biologics for re�nal 
vascular pathologies, brolucizumab and abicipar; 
these trials have also evaluated inflamma�on and 
other adverse events much more in detail and it 
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Relevance and Irrelevance of acronyms in OCT

Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

SHRM Subre�nal 
hyper-reflec�ve 
material

Possibly, but 
only for 
prognos�ca�on 
and greater 
a�en�on on 
follow up 
presently

Possibly, but as 
a further area 
for research

Clinicians already knew of the existence of 
this feature before it was named SHRM, 
only most of us called it subre�nal fibrin/ 
blood or exuda�on and used it as a 
indicator of ac�vity. Ins�nc�vely, all of us 
recognised that low reflec�vity and 
indis�nct borders of this lesion meant it 
was amenable to treatment. We also 
recognised that the emergence of high 
reflec�vity and dis�nct borders meant the 
onset of fibrosis and a resistance to 
treatment and poor visual prognosis. So, 
what is new now? Firstly, the abbrevia�on, 
Second the formalisa�on of the findings. 
Thirdly the emergence of two types of 
SHRM on OCTA, Vascularised or non 
Vascularised - with the vascularised lesions 
predisposing to scarring.  Where are the 
gaps? - There is no way to predict which 
undefined SHRM will convert to a Fibro�c 
SHRM. Even if there was, there is no proven 
therapy that will prevent this switch to 
fibrosis in a par�cular pa�ent. Till this 
happens, the only benefit of iden�fying 
SHRM is to prognos�cate response to 
treatment

                             

1. Giuseppe Casalino, Antonio Scialdone, 
Francesco Bandello & Usha Chakravarthy (2020) 
Hyperreflec�ve material as a biomarker in 
neovascular age- related macular degenera�on, 
Expert Review of Ophthalmology, 15:2, 83-91, 
DOI: 10.1080/17469899.2020.1745062

              
2. Giuseppe Casalino, Francesco Bandello, Usha 
Chakravarthy; Changes in Neovascular Lesion 
Hyperreflec�vity A�er An�-VEGF Treatment in 
Age-Related Macular Degenera�on: An 
Integrated Mul�modal Imaging Analysis. Invest. 
Ophthalmol. Vis. Sci. 2016;57(9):OCT288-
OCT298. doi: h�ps://doi.org/10.1167/iovs.15-
18753.

3. Liakopoulos S, Ongchin S, Bansal A, et al. 
Quan�ta�ve op�cal coherence tomography 
findings in various subtypes of neovascular
age-related macular degenera�on. Invest 
Ophthalmol Vis Sci. 2008;49(11):5048–5054.                                                                                                                  

4. Giani A, Esmaili DD, Luiselli C, et al. 
Displayed reflec�vity of choroidal neovascular 
membranes by op�cal coherence tomography 
correlates with presence of leakage by 
fluorescein angiography.
Re�na. 2011;31(5):942–948

The increasing resolu�on and depth of OCT imaging has spawned a search for OCT biomarkers for re�nal diseases. This has 
resulted in an explosion of Abbrevia�ons depic�ng various findings and assessing their relevance. A busy clinician o�en wonders 
whether it is worth his �me to Expand the abbrevia�on, delve deep into the subject and keep up with the publica�ons. He also 
wonders what if he doesn't use these findings in his prac�ce. Do his pa�ents lose something? Is he not providing standard of care? 
Do any of these abbrevia�ons translate into be�er outcomes? We have put together a table summarising our impression of each 
abbrevia�on and its impact on clinical prac�ce and research. Each prac��oner can then translate it into prac�ce if they feel it is 
worth their a�en�on and helps pa�ents.

Dr HS Trehan
MBBS, MS Ophthal,

Consultant Surgical re�na
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Relevance and Irrelevance of acronyms in OCT

Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

ICHRM Intra cys�c 
Highly 
reflec�ve 
material

Indicates high 
protein 
concentra�on in 
Cysts

Venkatesh R, Sangai S, Reddy NG, Sridharan A, 
Pereira A, Aseem A, Gadde SGK, Yadav NK, 
Chhablani J. Intracys�c hyperreflec�ve 
material in centre-involving diabe�c macular 
oedema. Graefes Arch Clin Exp Ophthalmol. 
2021 Sep;259(9):2533-2544. doi: 
10.1007/s00417-021-05083-6. Epub 2021 Mar 
12. PMID: 33710472.

SSPiM Suspended 
sca�ering 
par�cles in 
mo�on 
(SSPiM) 

It is a novel OCTA 
feature 
characterized by 
a flow ar�fact 
produced by 
moving material 
within cys�c 
spaces possibly 
due to large 
molecules such as 
serum proteins 
and albumin 
permeated 
through the 
re�nal 
inters��um

Fragio�a S, Abdolrahimzadeh S, Dolz-Marco 
R, Sakurada Y, Gal-Or O, Scuderi G. 
Significance of Hyperreflec�ve Foci as an 
Op�cal Coherence Tomography Biomarker in 
Re�nal Diseases: Characteriza�on and Clinical 
Implica�ons. J Ophthalmol. 2021 Dec 
17;2021:6096017. doi: 
10.1155/2021/6096017. PMID: 34956669; 
PMCID: PMC8709761.
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Too new to 
predict

Too new to 
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predict
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predict



Relevance and Irrelevance of acronyms in OCT

Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

hRF Hyporeflec�ve 
foci inside 
drusenoid  
Lesion

increased AMD 
Risk

NOT To be 
confused with 
HRF ( 
Hyperreflec�ve 
foci)

Hyporeflec�ve foci inside drusenoid Lesion. 
One of the four OCT scoring criteria for AMD 
risk stra�fica�on

CRORA Complete RPE 
and outer 
re�nal atrophy. 
presence of 
atrophy on OCT
required three 
criteria to be 
met: 

(1) loss or 
severe 
a�enua�on
of the RPE band

(2) choroidal 
hypertransmissi
on, 

(3)
thinning of the 
overlying outer 
re�nal layers.

No, it shows 
photoreceptor 
and RPE damage 
but no treatment 
possible

yes, helps in 
establishing 
endpoints in 
trials

When clinicians can predict the tempo 
of the disease from the degree of 
atrophy. When there is a treatment to 
halt progression 

Gigon A, Mosinska A, Montesel A, Derradji Y, 
Apostolopoulos S, Ciller C, De Zanet S, Mantel 
I. Personalized atrophy risk mapping in age-
related macular degenera�on. Transl Vis Sci 
Technol. 2021;10(13):18,
h�ps://doi.org/10.1167/tvst.10.13.18
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Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

IRORA InComplete 
RPE and outer 
re�nal atrophy

No, it shows early 
photoreceptor and 
RPE damage but 
no treatment 
possible

yes, Helps in 
establishing 
endpoints in 
trials

When �me to conversion to CRORA can 
be predicted when there is a treatment 
to halt progression 

Corrade� G, Corvi F, Ni�ala MG, Nassisi M, 
Alagorie AR, Scharf J, Lee MY, Sadda SR, Sarraf D. 
Natural history of incomplete re�nal pigment 
epithelial and outer re�nal atrophy in age-related 
macular degenera�on. Can J Ophthalmol. 2021 
Oct;56(5):325-334. doi: 
10.1016/j.jcjo.2021.01.005. Epub 2021 Feb 1. 
PMID: 33539821.

HRD /

HRS /

HRF

Hyperreflec�ve 
Dots / 
Hyperreflec�ve 
spots /
Hyperreflec�ve 
Foci

Likely but 
significance 
uncertain yet. 
Some studies have 
included areas of 
Visible hard 
exudates, others 
have defined HRD 
as dots occcuring 
in areas other than 
hard exudates 

Not used as an 
endpoint but as 
a variable in 
various studies.

HRD /
HRS / 
HRF  
in 
Diabetes

Increased Steroid 
Response

Reported Benefit 
in Literature

Rübsam A, Wernecke L, Rau S, Pohlmann D, 
Müller B, Zeitz O, Joussen AM. Behavior of SD-
OCT Detectable Hyperreflec�ve Foci in Diabe�c 
Macular Edema Pa�ents a�er Therapy with 
An�-VEGF Agents and Dexamethasone 
Implants. J Diabetes Res. 2021 Apr 
13;2021:8820216. doi: 10.1155/2021/8820216. 
PMID: 33937416; PMCID: PMC8060103.
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Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

Decreased 
Steroid response

The study 
reported that 
fewer HRF implies 
a be�er steroid  
treatment 
response

D. Zur, M. Iglicki, C. Busch et al., “OCT 
biomarkers as func�onal outcome predictors 
in diabe�c macular edema treated with 
dexamethasone implant,” Ophthalmology, 
vol. 125, no. 2, pp. 267–275, 2018

Chatziralli, I. P., Sergentanis, T. N. & 
Sivaprasad, S. Hyperreflec�ve foci as an 
independent visual outcome predictor in 
macular edema due to re�nal vascular 
diseases treated with intravitreal 
dexamethasone or ranibizumab. Re�na 36, 
2319–2328. h�ps 
://doi.org/10.1097/IAE.00000 00000 00107 0 
(2016).

V. Schreur, L. Altay, F. van Asten et al., 
“Hyperreflec�ve foci on op�cal coherence 
tomography associate with treatment 
outcome for an�-VEGF in pa�ents with 
diabe�c macular edema,” PLoS One, vol. 13, 
no. 10, Ar�cle ID e0206482, 2018.

Yoshitake, T., Murakami, T., Suzuma, K. et 

al. Hyperreflective Foci in the Outer 

Retinal Layers as a Predictor of the 

Functional Efficacy of Ranibizumab for 

Diabetic Macular Edema. Sci Rep 10, 873 

(2020). https://doi.org/10.1038/s41598-

020-57646-y

Equal Steroid and 
An� VEGF 
Response

Increased An� 
VEGF Response

Increased Rzb 
response
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Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 

to speed

Decreased Avas�n 
Response

Kang, J. W., Chung, H. & Chan Kim, H. 
Correla�on of Op�cal Coherence Tomographic 
Hyperreflec�ve Foci with Visual Outcomes in 
Different Pa�erns of Diabe�c Macular Edema. 
Re�na. 36, 1630–1639 (2016).

Increased avas�n 
response

Decreased Visual 
Outcome 

OTHER USES of 
HRF :

Predic�on of 
recurrences a�er 
injec�on

Poor visual 
Outcome a�er 
vitrectomy

Schreur, V. et al. Hyperreflec�ve foci on op�cal 
coherence tomography associate with 
treatment outcome for an�-VEGF in pa�ents 
with diabe�c macular edema. PLoS ONE 13, 
e0206482. 
h�ps://doi.org/10.1371/journal.pone.02064 
82 (2018).
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to quickly get up 

to speed

HRD / HRS / 
HRF have 
also been 
reported in 
other 
disorders 
such as 
CSCR, 
Uveits etc.

The literature 
is sparse

Current status: 
Dots rarely seen 
in normal re�nas 
without Diabetes. 
More o�en seen 
in pa�ents with 
DM and even 
more frequently 
with DR and 
DME, especially 
around fluid filled 
spaces. Seem to 
start in inner 
re�na and 
progress to outer 
re�na. Outer 
re�nal dots 
associated with 
Poor visual 
recovery and post 
op recovery and 
Increased HbA1C. 
Chicken and egg 
situa�on. Cause 
or effect is s�ll 
not clear. 

Clinical literature has not developed 
sufficiently strong evidence for clinicians 
to change the way they treat.  This would 
be of great use if sufficient evidence 
collects leading to a preference for a 
par�cular treatment strategy when HRD 
are seen. Quan�ta�ve analysis is too 
cumbersome to carry out in the clinic by 
coun�ng the dots. This will need 
so�ware built into the machine to 
automate the process with sufficient 
accuracy. Trials have been carried out 
demonstra�ng automated coun�ng of 
HRS but it has yet to be incorporated in 
commercial Machines and find clinical 
acceptance.

Page 22

Vitreo Re�nal Society - Indiawww.vrsi.in



Relevance and Irrelevance of acronyms in OCT

Acronym Expansion
Useful for 
clinician?

Useful for 
researcher?

When will 
it be useful 

to researcher?

Suggested reading 
to quickly get up 
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HRD in AMD Intrare�nal 
HRFs were 
defined as 
discrete, well-
circumscribed 
hyperreflec�ve 
lesions within 
the 
neurosensory 
re�na, with a 
minimum size 
of 3 pixels (to 
dis�nguish 
from noise and 
re�nal 
capillaries) and 
a reflec�vity at 
least as bright 
as the RPE band

HRD are proposed 
to be included in 
an OCT based Risk 
scoring system for 
progression of 
AMD. They 
currently represent 
the highest risk for 
progression to GA 
and subsequent 
CNVM and also 
RAP (Type 3 
CNVM)  in AMD 
according to the 
scoring system. 
The other features 
are : higher drusen 
volume , 
heterogeneous 
internal reflec�vity 
within
drusenoid lesions 
(IRDL) , and 
re�cular 
pseudodrusen or 
subre�nal 
drusenoid deposits 
(SDD)

Can be implemented clinically but only 
to assign risk. No current treatment 
exists to halt the disease at this stage. 
May influence follow up and threshold 
for treatment. However, this was a 
retrospec�ve study with selec�on bias 
built in. Needs a prospec�ve study to 
confirm the risk and that would 
definitely change prac�ce pa�erns. 
Hence, clinicians need to be aware of 
this en�ty and its implica�on in AMD. 
Clinicians also need to be aware of the 
concept of RPE plumes and an excellent 
ar�cle on the origin of certain HRD in 
AMD.

The presence of HRD is enough to score 
the risk. Quan�ta�ve scoring is not 
available. How do we designate 3 Pixels 
reflec�vity on a commercial OCT? 

Lei J, Balasubramanian S, Abdelfa�ah NS, Ni�ala 
MG, Sadda SR. Proposal of a simple op�cal 
coherence tomography-based scoring system for 
progression of age-related macular 
degenera�on. Graefes Arch Clin Exp 
Ophthalmol. 2017 Aug;255(8):1551-1558. doi: 
10.1007/s00417-017-3693-y. Epub 2017 May 22. 
PMID: 28534244.                                                                                                                                                                      

Cao D, Leong B, Messinger JD, Kar D, Ach T, 
Yannuzzi LA, Freund KB, Curcio CA. 
Hyperreflec�ve Foci, Op�cal Coherence 
Tomography Progression Indicators in Age-
Related Macular Degenera�on, Include 
Transdifferen�ated Re�nal Pigment Epithelium. 
Invest Ophthalmol Vis Sci. 2021 Aug 2;62(10):34. 
doi: 10.1167/iovs.62.10.34. PMID: 34448806; 
PMCID: PMC8399556.
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DRIL Disorganisa�on 
of inner re�nal 
layers – 
Important 
Inner re�nal 
layers extend 
�ll OPL.

DROL ( 
disorganisa�on 
of Outer 
Re�nal layers) 
has also been 
described

2. Predic�on  of 
poor outcomes at 
a future date - 
DRIL can worsen 
and some kind of 
quan�fica�on of 
amount of 
increase in DRIL Vs 
amount of visual 
acuity worsening 
has been reported, 
if this gets ra�fied 
by future studies, 
it could be of real 
benefit

Currently used 
only for the 
following 
prognos�c 
func�ons:
1.Predicts poor 
vision despite 
treatment - 
however, DRIL can 
improve and it 
cannot be 
predicted which 
DRIL will resolve. 
This negates the 
predic�ve value.

Yes – to study 
DME treatment 
and 
prognos�ca�on

DRIL may respond to treatment but 
response is not predictable. No data on 
whether DRIL implies a different 
therapeu�c regimen. Segmenta�on 
algorithms differ and clinicians need to be 
aware that DRIL is to be assessed only 
from NFL to OPL. Also, DRIL is to be 
assessed independent of Cysts and other 
features but some�mes this is not 
possible. The cause for Decrease of acuity 
with DRIL is uncertain. Ini�ally thought to 
be anatomic damage, it is now seen to be 
associated with DCP damage on OCTA. 
Are we looking at the age-old Ischaemic 
macula again? Till these issues are sorted, 
no therapeu�c benefit and limited 
prognos�ca�on benefit can be derived 
from DRIL.

DRIL is a subjec�ve finding. Interobserver 
variability is significant.
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1. h�ps://www.aao.org/eyenet/ar�cle/dril-a-
robust-biomarker-for-dme

2. Sun JK, Lin MM, Lammer J, Prager S, Sarangi 
R, Silva PS, Aiello LP. Disorganiza�on of the 
re�nal inner layers as a predictor of visual acuity 
in eyes with center-involved diabe�c macular 
edema. JAMA Ophthalmol. 2014 
Nov;132(11):1309-16. doi: 
10.1001/jamaophthalmol.2014.2350. PMID: 
25058813.

3. Sebas�an Bemme, Amelie Heins, Peer 
Lauermann, Marcus Werner Storch, Mohammed 
Haitham Kha�ab, Hans Hoerauf, Nicolas Feltgen, 
Chris�an van Oterendorp, Reliability of Subjec�ve  
Assessment of Spectral-Domain OCT Pathologic 
Features by Mul�ple Raters in Re�nal Vein 
Occlusion,Ophthalmology Science,Volume 1, Issue 
2,2021,100031,ISSN 2666-9145, 
h�ps://doi.org/10.1016/j.xops.2021.100031.
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Brolucizumab Safety Information

aOverall incidence rates of all forms of Intra Ocular Inflamma�on(IOI) (including RV and/or RO )

Events by eyes

N=10,654 N=11,161

All forms of IOI 
(including RV and/or 
ROa)

255 (2.39%) 268 (2.40%)

RV and/
or RO

59 (0.55%) 63 (0.56%)

IRISIRIS
®® Registry& KOMODO Health (US Registry)

a
Represents IOI or endophthalmi�s or panuvei�s or RV or RO; does not include infec�ous type of IOI or 

endophthalmi�s In pa�ent eyes with up to 6 months of follow-up. 

IOI, intraocular inflammatory; RAO, re�nal artery occlusion; RO, re�nal vascular occlusion; RV, re�nal 
vasculi�s.

Pa�ent with the history of IOI and / or RO in the 12 months before Brolucizumab ini�a�on had an increased 
observed risk rate for and IOI and / or RO event in the 6 months following the first Brolucizumab treatment 
compared with pa�ents without prior IOI and / or RO 

Time to event

Time or injec�ons to event

• Time to event from first injec�on, median (range), d 39 (2-141) 56 (2-168)

• Time to event from most recent injec�on, median (range), d 28 (1-105) 28 (0-139)

• No. of injec�ons to first event, median (range) 1 (1-5) 2 (1-4)

Propor�on of events by brolucizumab injec�on sequence, No. (%)

• 1 130 (51.0) 126 (47.0)

• 2 97 (38.0) 108 (40.3)

• >3 28 (11.0) 34 (12.7)

Any form of IOI and/or RO ®
IRIS  Registry

IOI, intraocular inflamma�on; RO, re�nal vascular occlusion;

Reference : 

Khanani AM, et al. Safety outcomes of brolucizumab in neovascular age-related macular degenera�on: 
results from the IRIS Registry and Komodo Healthcare Map. JAMA Ophthalmol. 2022 Jan 1;140(1):20-28
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Brolucizumab Safety Information

Clinical management recommenda�ons 

Baumal CR et al. Expert Opinion on Management of Intraocular Inflamma�on, Re�nal Vasculi�s, and 
Vascular Occlusion a�er Brolucizumab Treatment. Ophthalmology Re�na 2021;5:519-527

Note: The proposed recommenda�ons are based on current available evidence and may be updated as 
more insights are gained about these safety events

Key takeaway: clinical management recommenda�on

Individualized treatment 
approach

Patient education on 

the importance of early 
reporting of symptoms

Timely diagnosis and
early and intensive 
treatment

Regular monitoring to 

minimize risk of progression 
within the spectrum

Adverse event repor�ng: Novar�s & VRSI

• Email: india.drug_safety@novar�s.com
• Website: h�ps://www.report.novar�s.com
• secretaryvrsi@gmail.com
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-

No RAPD

Re�na 
visible

Dilated and tortuous 
veins with re�nal 

hemorrhages 

All 4 
quadrants

CRVO

OCT

Macular 
edema
present

Intravitreal 
An�-VEGF/ 

Steroid

Other Inves�ga�ons

(op�onal)

FFA - < 10 
DD of CNP

ERG -
Normal

Nonischemic
CRVO

Follow up for
progression to 

ischemic CRVO

(3months)

1 
quadrant

BRVO

FFA

(Op�onal)

(

Neovasculariza�on

if clinically 
appreciable/or FFA)

Absent

Follow-up

(3 months)

Present

Sectoral 
laser

OCT

Macularedema 
present

Intravitreal 
An�-VEGF/ 

Steroid

Re�na not 
visible

Vitreous 
hemorrhage

Ischemic CRVO

OCT

YES

NO

Other 
inves�ga�ons

(Op�onal)

ERG -
Subnormal

-HVF
severely 

supressed

PRP/TLP

 

Vitreous
hemorrhage
with re�nal
detachment

Re�na not
visible

RAPD

Re�na visible
(re�nal veins)

Dilaed Non-
tortuous with 
midperipheral
hemorrhages

Ocular
ischemic

syndrome

Acute/subacute painless 
loss of vision? Possible 

re�nal vein occlusion (RVO)

Ocular 
examina�on

Dilated and tortuous 
With hemorrhages 

(all 4 quadrants)

Macular 
edema

FFA - >10 DD of 
non-perfusion

NVA / NVI / NVD
(If clinically 

appreciable / Or FFA)

No 
Neovascula

riza�on

Close follow-up 
(8-12 weeks)

Follow-up
(4 weeks)

Intravitreal 
An�-VEGF /

 Steroid

Page27 MARCH 2022

Management of Retinal Vein Occlusion in a Schematic

Dr Devashish Dubey, MD
Consultant 

Vitreo-Re�na & ROP Services
Sankara Eye Hospital, Jaipur



FFA

Surgery

Systemic 
Work up

Not indicated in acute cases due to blocked fluorescence by re�nal hemorrhages.

Rou�ne- CBC, ESR, RBS, B.P, Renal func�on test, Lipid profile, thyroid func�on test, ECG.

In Young (Addi�onally)- Chest X-ray, CRP, Thrombophilia screen, Autoan�bodies (RA, ANA, an�-DNA), 
Serum ACE, Treponemal serology, Serum Homocysteine levels, Caro�d doppler

Vitreous hemorrhage secondary to RVO

Trac�onal re�nal detachment

Abbrevia�ons :

CRVO - Central re�nal vein occlusion      ERG - Electrore�nography
BRVO - Branch re�nal vein occlusion       PRP - Panre�nal Photocoagula�on
OCT - Op�cal coherence tomography      TLP - Targeted laser photocoagula�on
FFA - Fundus fluorescein angiography     RAPD - Rela�ve afferent pupillary defect
HVF - Humphreys visual field                     NV  - Neovasculariza�on (I) iris, (A) angles, (D) disc & (E) elsewhere
VEGF  - Vascular endothelial growth factor   DD - Disc diameters

1)  Ip M, Hendrick A. Re�nal vein occlusion review. The Asia-Pacific Journal of Ophthalmology. 2018 Jan 1;7(1):40-5.

References:

3)  Lashay A, Riazi-Esfahani H, Mirghorbani M, Yaseri M. Intravitreal medica�ons for re�nal vein occlusion: systema�c review and meta-analysis. 
Journal of ophthalmic & vision research. 2019 Jul;14(3):336.

4)  Blair K, Czyz CN. Central Re�nal Vein Occlusion. In: StatPearls. StatPearls Publishing, Treasure Island (FL); 2021. PMID: 30252241.

2)  Laouri M, Chen E, Looman M, Gallagher M. The burden of disease of re�nal vein occlusion: review of the literature. Eye. 2011 Aug;25(8):981-8.
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Management of Retinal Vein Occlusion in a Schematic
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