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All India Ophthalmological Society members’ survey: Practice pattern of
intravitreal anti-vascular endothelial growth factor injection

Dheepak Sundar, Taraprasad Das’, Jay Chhablani?, Atul Kumar, Namrata Sharma

Purpose: The aim of this paper is to report the results of an on-line survey to evaluate the practice pattern
of Indian retina specialists in administering intravitreal anti-vascular endothelial growth factor injection.
Methods: A structured questionnaire on the intravitreal injection (IVI) procedure protocols was sent online
to all members of the All India Ophthalmological Society (AIOS) with a request to the retina specialists to
respond. A unique link that directed to the web-based questionnaire page allowed a single response only.
Participating physicians were masked from each others’ responses. The responses were categorized into
pre-injection patient preparation, injection aliquoting, injection administration, and post-injection care.
The results were compared with similar surveys in Europe, the UK, and the USA. Results: Response was
received from 741 of 1016 (73%) retina specialists (of 16,000 AIOS ophthalmologists). The survey showed:
43.5% evaluated patient’s cardiac risk factors, 60% used prophylactic topical antibiotic, 90.9% performed
injection under topical anesthesia, 55% aliquoted from the bevacizumab vial at the eye care facility, 66.2%
used a single puncture technique, 91.4% injected in the main operating room, 98% wore masks and sterile
gloves during the procedure, 96% used lid speculum, and 89.3% advised topical antibiotic after the
procedure. Peri procedure antibiotic use, injection in the min operating room, wearing of gloves and mask
were higher than practices in other countries. Conclusion: Ophthalmologists in India practice asepsis in
IVI procedure. There is no uniform protocol for aliquoting bevacizumab. Single use bevacizumab vial for
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exclusive ophthalmic use will further improve the safety of the procedure.
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Intravitreal injection (IVI) is the standard of care in many
ophthalmic conditions. The number of IVI is rising in North
Americal” and Europe.?® Of a variety of IVIs including
antibiotics, corticosteroids, and anti vascular endothelial
growth factors (VEGF), the latter outnumbers the others.
Intravitreal anti-VEGFs are mostly given in age-related
macular degeneration or its variants and retinal vascular
lesions including diabetic macular edema. Of the three
available anti-VEGF molecules, bevacizumab, ranibizumab,
and aflibercept, the former is used more often than the other
two molecules.™ In order to improve safety and prevent
injection procedure-related adverse events, there are published
guidelines including the ones from the Vitreo Retinal Society
of India (VRSI).l**!

However, the practice pattern of IVI of anti-VEGFs varies
from practice to practice and from country to country. The
latest one is the European practice and consensus on the use
of anti-VEGF published in 2018."1 Similar data or consensus
is not available from India. This paper describes the results of
an on-line survey of ophthalmologists in India, predominantly
involving the retina specialists, on the practice patterns in IVI
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procedures of bevacizumab (Avastin, Genentech, San Francisco,
CA, USA).

Methods

The survey was conducted among the retina specialists from
member pool of All India Ophthalmological Society (AIOS).
The questionnaire was prepared considering the current
practice pattern and previous literature survey by experienced
retina specialists (JC, TD, AK). The questionnaire included
17 questions on the patient preparation, drug procurement,
injection procedure, and post injection care. (Supplement 1).
After consulting with the institutional ethics committee, the
study was considered to be eligible for exemption.

A link was sent to 16,000 ophthalmologists across India on
their e-mail addresses associated with AIOS, which directed
to a web-based questionnaire page — Google forms with secure
confidential access. The e-mail explained the study goals,
details, instructions, and contact details of the investigators.
Participating ophthalmologists were masked from each other
about their personal details and responses. Before submitting,
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participants could modify their responses. Each user was
allowed a single response. There was provision to skip a
question without choosing one of the response options. Once
submitted, there was no opportunity to change the responses.
This methodology was similar to one used in the previous
retina technology and trend survey in the Asia Pacific region
and cataract surgery prophylaxis survey in India.®! Three
reminders were sent over one month before giving up the
non responder.

Results

The response rate was 72.9% (741 of 1016 retina specialists
of 16,000 ophthalmologists members of the AIOS) across the
county. The responses obtained were categorized under the
following sections: Pre-injection patient preparation, injection
preparation, injection administration, and post-injection
care. Around three-quarter of times (77%, 532/691 responses)
retina specialists performed the intravitreal injections at their
centers.

Pre-injection practices

While evaluating the systemic risk factors, 43.5%
(299/688 responses) ophthalmologists routinely evaluated
the cardiac risk factors; and 38% (261/688 responses) checked
random or fasting blood glucose levels for their patients.
Almost 82% (563/690 responses) would expect random
blood sugar (RBS) values less than 200 mg/dl before the IVIs.
A majority (80%, 531/664 responses) of the ophthalmologists
obtained special informed consent from their patients
specifying the off label use of bevacizumab. Only 60% (431/722
responses) of ophthalmologists preferred using prophylactic
antibiotics; 91% (641/706 responses) of ophthalmologists used
topical anesthesia for IVIs.

Injection preparation

At least half of the respondents (55%, 362/658 responses)
aliquoted bevacizumab at their own eye care facility;
14.4% (95/658 responses) obtained the aliquots from another
centre. Nearly 12.5% (82/658 responses) ophthalmologists
preferred pooling their patients on a single day and used one
bevacizumab vial by single or multiple punctures. Majority,
66.2% (428/647 responses) used single puncture for preparing
aliquots from the bevacizumab vial, and 19.5% (126/647
responses) punctured the vial multiple times. Nearly all,
96.1% (585/609 responses) stored the opened vials and the
loaded syringes in the refrigerator. The time period of its usage
was variable: Of 639 responses, 39.8% (1 = 254) used it within
few hours, 21.3% (1 = 136) used by one week, 20% (1 =128) used
by two weeks, and 18.9% (n = 120) used by one month. The
cold chain was maintained at all levels either by refrigerators
or icepacks.

Injection administration

A majority (91.4%, 650/712 responses) of ophthalmologists
performed IVIs in the main operating room and 8% (57/712
responses) conducted the procedure in the minor operating
rooms. A small number of ophthalmologists, fewer than
2% (12/712), would prefer outpatient clinics for IVIs. Most of
the respondents (98%, 702/715 responses) wear masks and
most (98%, 701/717 responses) would ensure that the circulating
technical staffs in the sterile operating area also wear masks
during IVIs. Similarly, 98% (700/718 responses) wore sterile

gloves and 95.9% (681/711 responses) used eyelid speculum
during IVIs.

Post-injection care

Three-fourths (77.3%, 555/718 responses) ophthalmologists
would advise eye patching immediately after the procedure and
89.3% (642/719 responses) used antibiotics for a short period after
IVI. Nearly 58% (410/707 responses) ophthalmologists would
not advise restrictions for their patients. Two-third (66.6%,
468/703 responses) ophthalmologists admitted to review their
patients the following day, and 18.3% (129/703 responses)
would review a week later.

The results of the survey are compared with the similar
surveys in Europe, the USA, and the UK. [Table 1]

Discussion

This is the first survey in India to analyze the practice patterns of
intravitreal bevacizumab. Similar surveys have been conducted
in the United States of America, the United Kingdom, Europe,
and Israel.l'"" This survey, though concerned intravitreal
bevacizumab only, would also apply to practice pattern of other
intravitreal injections- antibiotics, other anti-VEGF molecules
and corticosteroid, other than the preparation of the injection
it self. Currently, bevacizumab is dispensed in a larger volume
vial and needs aliquoting for ophthalmic use.

Bevacizumab is a recombinant humanized monoclonal
antibody that blocks angiogenesis by inhibiting vascular
endothelial growth factor A (VEGF A)."! VEGF-A is a growth
factor protein that stimulates angiogenesis in many diseases.
In ophthalmology, it is used in a variety of retinal diseases,
from age-related macular degeneration to retinal vascular
diseases.”” However, the drug is not without side effects,
particularly in vulnerable people with advanced age, cardio
vascular, and cerebro vascular diseases.!'®! Our survey indicated
that less than half of the respondents, 43.5%, routinely check
for cardiovascular risk-factors before IVIs.

The most devastating ocular complication following IVI
is the occurrence of endophthalmitis,!”!! and sinister one is
the occurrence of cluster endophthalmitis.!”” The essential
recommendations as per various guidelines are to wear gloves
and mask, and use lid speculum to prevent eyelashes in the
injecting field."**”) The survey showed that between 95% and 98%
ophthalmologists follow these instructions in India. But while
it is documented that operating rooms are not mandatory for
IVIs,”" over 90% ophthalmologists in India chose to perform the
IVIs in the main operating room. This is probably related to the
uncertain sterile conditions in the outpatient clinics and offices.

One of the important factors in intravitreal bevacizumab
is its preparation. To date, it is not available as single use vial
for ophthalmic use. In the absence of certified compounding
pharmacy in India, the eye care facilities and individual
ophthalmologists have adopted their indigenous aliquoting
techniques. The current survey showed that half of the
respondents (55%) prepare aliquots in their own facility and
nearly 20% ophthalmologists perform multiple puncture
technique for loading from the bevacizumab vial. An earlier
report has recorded that a quarter of ophthalmologists in the
Asia Pacific region use multiple pricks bevacizumab vial for
lack of compounding pharmacy in their country.® Only 39.8%
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Table 1: Comparison of current survey in India with recommendations in Europe and practices in the United States of
America and the United Kingdom

Subject European recommendation!” Practice patterns USAM2 UK (IVTA)™!  India
Clinical setting OT or in-office setting oT NA 77% 98%
for 1VI In office NA 19% 2%
Anesthetics Topical anesthesia Topical anesthesia use NA NA 91%
Perioperative Not recommended Preoperative use 34% NA 60%
antibiotics Postoperative use 81% 62% 89.3%
Pupil dilation No concluding recommendation, but it might be advisable Dilation advised NA 78% NA
for beginners in order to be able to immediately examine
the retinal vessel perfusion after IVI
Globe softening No recommendation Might be considered in vulnerable AC paracentesis NA 66% NA
eyes
Lid speculum Sterile speculum is recommended Eye lid speculum 92% NA 95.9%
Needle gauge and  30-gauge or thinner needles are recommended for liquid ~ 30g needle 60% 21.6% NA
length injections whereas larger needles should be used when
necessary
Feasibility of Handle each injection as separate procedure Bilateral injections 46% NA NA
bilateral injections practice
Gloves/draping Gloves are recommended. Draping may not be essential ~ Sterile gloves 33% 86% 98%
Sterile drape 88% 63% NA
Use of facial masks Face masks recommended Face masks NA NA 98%

USA=United States of America, UK=United Kingdom, NA=Not available, IVI=intravitreal injection, IVTA=Intravitreal Triamcinolone acetonide, OT=Operation

theatre, OPD=Outpatient department, AC=Anterior chamber

of the respondents used the vial within few hours. Around
18.9% almost used the same vial for a month. Saoji et al.* and
das et al.”" have reported safety and efficacy in using single
use bevacizumab vials for almost a week provided the vials
are stored in a refrigerator at 4 degree Celsius.

There is no robust evidence regarding the complications
associated with poor glycemic control in the invasive ocular
procedures.”?l The VRSI guidelines suggest to defer IVIs in
uncontrolled diabetes.l! Nearly half of the ophthalmologists,
43.5%, take note of the random blood sugar (RBS) and over
three quarters, 80%, of them considered RBS safe when it was
less than 200 mg/dl. However, glycated hemoglobin (HbAlc)
rather than RBS is considered a better indicator for ambulatory
surgery in the UK.??I

The other large deviation in Indian ophthalmologists
practice was with the extra cautious usage of peri-procedure
topical antibiotics (60% — pre IVI period, and 89.3% — post IVI
period). This is in contrast to the peri-procedure antibiotic
practice among ophthalmologists across Europe (67%), the
USA (34% pre IVI and 81% post IVI), and the Asia-pacific
region (39%).181012

The study did not collect data from the non retina specialists
who might also be performing intravitreal bevacizumab. There
are debates and/or published data of general ophthalmologists
and trained nurses practicing intravitreal anti VEGF injections
in the USA®! and the UK, respectively. While we
could state with certainty that the nurses are not practicing
intravitreal injections in India, the same can not be said for
general ophthalmologists. Other study limitations are its lack
of information concerning usage of eye drapes, types of globe
softening techniques being practised, method of capping the
aliquoted syringes, and the prevalence of simultaneous bilateral
injections.

This survey mainly throws light on the practice patterns
in administering IVIs but from the limited data obtained on
injection preparation methods it also reinforces the fact that
difficulties exist in maintaining sterility while preparing
aliquots and in administering bevacizumab. There is no
certified compounding pharmacy in India and many of the
recommendations such as maintaining a class 10 environment
in the preparation of bevacizumab aliquots becomes less
practical. Considering the facts that bevacizumab is as
efficacious as ranibizumab,?*?! it is more cost-effective,?5?!
it is the more often used anti-VEGF molecule,® and it is a
World Health Organization (WHO) listed essential drugs in
ophthalmology;F!it is time that the manufacturing companies
dispense single-use bevacizumab vials for ophthalmic use. It
is also possible that bio-similar of these anti-VEGF molecules
would replace the original molecules as the patent expires
in coming few years.’? However, this does not reduce the
responsibility of all ophthalmologists in practicing a safe
protocol for IVIs particularly in aliquoting bevacizumab till
such time that single use vials are available for ophthalmic use.

Conclusion

This survey of ophthalmologists in India showed that they
practice asepsis in IVI procedure. However, there is no uniform
protocol for aliquoting bevacizumab. Single use bevacizumab
for exclusive ophthalmic use will further improve the safety
of the procedure.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.



1098

INDIAN JOURNAL OF OPHTHALMOLOGY

Volume 68 Issue 6

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Parikh R, Ross JS, Sangaralingham LR, Adelman RA, Shah ND,
Barkmeier AJ. Trends of anti- vascular endothelial growth factor
use in ophthalmology among privately insured and medicare
advantage patients. Ophthalmology 2017;124:352-8.

Marques AP, Macedo AF, Perelman J, Aguiar P, Roach-Sousa A,
Santana R. Diffusion of anti-VEGF injections in the Portuguese
national health system. BM] Open 2015;5:e009006.

Holingworth W, Jones T, Reeves BC, Peto T. A longitudinal study to
assess the frequency and cost of antivascular endothelial therapy,
and inequalities in access, in England between 2005 and 2015. BM]
Open 2017;7:e018289.

Aiello LP, Brucker AJ, Chang S, Cunningham ET Jr, D’Amico D],
Flynn HW Jr, et al. Evolving guidelines for intravitreous injections.
Retina 2004;24:53-19.

Available from: vrsi.in/wp-content/uploads/2018/02/Avastin_
Guidlines_Book.pdf. [Last accessed on 2019 Jul 26].

Kumar A, Verma L, Aurora A, Saxena R. AIOS-VRSI guidelines for
intravitreal injections. Available from: http://aios.org/avguidelines.
pdf. [Last accessed on 2019 Jul 26].

Grzybowski A, Told R, Sacu S, Bandello F, Moisseiev E,
Loewenstein A, et al. 2018 update on Intravitreal Injections:
Euretina expert consensus recommendations. Ophthalmologica
2018;239:181-93.

Chhablani J, Shaikh A, Goud A, Kawasaki R, Kwon OW, Chang A,
et al. Asia-Pacific technology and trend survey 2016-2017. Asia Pac
J Ophthalmol (Phila) 2019;8:43-54.

Maharana PK, Chhablani JK, Das T, Kumar A, Sharma N. All India
ophthalmological society members survey: 1. Cataract surgery
antibiotic prophylaxis preferred practice pattern 2017. Indian J
Ophthalmol 2018;66:820-4.

Green-Simms AE, Ekdawi NS, Bakri SJ. Survey of intravitreal
injection techniques among retinal specialists in the United States.
Am ] Ophthalmol 2011;151:329-32.

Anijeet DR, Hanson R]J, Bhagey ], Bates RA. National survey
of the technique of intravitreal triamcinolone injection in the
United Kingdom. Eye 2007;21:480-6.

Waisbourd M, Goldstein M, Loewenstein A. National survey of the
ophthalmic use of anti-vascular endothelial growth factor drugs
in Israel. Isr Med Assoc ] 2011;13:141-6.

Huang K, Sultan MB, Zhou D, Tressler CS, Mo ]. Practice
patterns of ophthalmologists administering intravitreal
injections in Europe: A longitudinal survey. Clin Ophthalmol
2016;10:2485-8.

Ferrara N, Gerber HP, LeCouter ]. The biology of VEGF and its
receptors. Nat Med 2003;9:669-76.

Rosenfeld PJ. Lessons learned from Avastin and OCT- the great, the
good, the bad and the ugly: The LXXV Edward Jackson Memorial
Lecture. Am ] Ophthalmology 2019;204:26-45.

Hershman DL, Wright JD, Lim E, Buono DL, Tsai WY, Neugut AL
Contraindicated use of bevacizumab and toxicity in elderly patients
with cancer. ] Clin Oncol 2013;31:3592-9.

Falavarjani KG, Nguyen QD. Adverse events and complications

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

associated with intravitreal injection of anti-VEGF agents: A review
of literature. Eye 2013;27:787-94.

Mithal K, Mathai A, Pathengay A, Jalali S, Relhan N, Motukupally SR,
et al. Endophthalmitis following intravitreal anti-VEGF injections
in ambulatory surgical centre facility: Incidence, management and
outcome. Br ] Ophthalmol 2013;97:1609-12.

Khan P, Khan L, Mondal P. Cluster endophthalmitis following
multiple intravitreal bevacizumab injections from a single use vial.
Indian ] Ophthalmol 2016;64:694-6.

Das T, Volety S, Ahsan SM, Thakur AK, Sharma S, Padhi TR, et al.
Safety, sterility and stability of direct-from-vial multiple dosing
intravitreal injection of bevacizumab. Clin Exp Ophthalmol
2015;43:466-73.

Saoji K, Trehan H, Narayanan R, Verma L. A study on the
contamination of injection bevacizumab on storage of multidose
vials. Indian ] Ophthalmol 2018;66:252-55.

Kumar CM, Seet E, Eke T, Dhatariya K, Joshi GP. Glycaemic
control during cataract surgery under loco-regional anaesthesia:
A growing problem and we are none the wiser. Br ] Anaesth
2016;117: 687-91.

Available from: www.aao.org>eyenet>article>community-eye-m-
d-s- tackle-intra. [Last accessed on 2019 Aug 23].

Gregg E. Nurse-led ranibizumab intravitreal injections in wet
age-related macular degeneration: A literature review. Nurs Stand
2107;31,33:44-52.

Da Costa J, Hamilton R, Nago J, Mapani A, Kennedy E, Luckett T,
et al. Implementation of a nurse-delivered intravitreal injection
service. Eye 2014;28:734-40.

Martin DF, Maguire MG, Ying GS, Grunwald JE, Fine SL, Jaffe GJ,
CATT Research Group. Ranibizumab and bevacizumab for
neovascular age-related macular degeneration. N Engl | Med
2011;364:1897-908.

Chakravarthy U, Harding SP, Rogers CA, Downes SM, Lotery AJ,
Wordsworth S, et al. Ranibizumab versus bevacizumab to
treat neovascular age-related macular degeration: One-year
findings from the IVAN randomized trial. Ophthalmology
1012;119:1399-411.

Dakin HA, Wordsworth S, Rogers CA, Abangma G, Raftery ],
Harding SP, et al. Cost-effectiveness of ranibizumab and
bevacizumab for age-related macular degeneration: 2-year findings
from the IVAN randomised trial. BM] open 2014;4(7):e005094.

Rosenfeld PJ, Windsor MA, Feuer W], Sun SJJ, Frick KD,
Swanson EA, ef al. Estimating medicare and patient savings from
the use of bevacizumab for the treatment of exudative age-related
macular degeneration. Am ] Ophthalmol 2018;191:135-91.

Singh RP. ASRS global trends in retina. Available from: https://www.
asrs.org/./2018-global-trends-in-retina-survey-highlights-website.
pdf. [Last accessed on 2019 Jul 28].

19" Expert Committee on the Selection and Use of Essential
Medicines. Available from: www.who.int/selection_medicines/
committees/./Bevacizumab. [Last accessed on 2019 Jul 28].

Sharma A, Reddy P, Kuppermann BD, Bandello F, Lowenstein A.
Biosimilars in ophthalmology: Is there a big change on the horizon?
Clin Ophthalmol 2018;12:2137-43.



Questionnaire

1. Do you use pre-injection prophylactic antibiotics?
a. Yes
b. No
c. Sometimes
d. Other
2. Do you use post-injection prophylactic antibiotics?
a. Yes
b.No
c. Sometimes
d. Other
3. Do you patch the eye after injection?
a. Yes
b. No
c. Sometimes
d. Other
4. Do you advice any restriction after injection during the post-operative period?
a. No
b. Yes, please explain
c. Other
5. Do you wear mask during the injection?
a. Yes
b.No
c. Other
6. Does your circulating staff in the operating room wear mask during the injection procedure?
a. Yes
b.No
c. Other
7. Do you wear gloves during the injection?
a. Yes
b. No
c. Other
8. How do you acquire intravitreal bevacizumab injections?
a. Aliquot at your clinic
b. Acquire aliquoted injections from someone else in the city
c. Pool your patients in someone else’s clinic and give injections
d. Other
9. How do you prepare intra-vitreal bevacizumab injections?
a. Multiple puncture on the same day
b. Single puncture and prepare syringes under aseptic conditions
c. Other
10.How long do you keep the injection after preparation or vial after opening?
a. Few hours
b. 1 week
c. 2 weeks
d. 1 month
11.When do you review your patients after injection?
a. Next day
b. At one week
c. At one month
d. Other
12.How do you maintain cold chain?
Your answer:
13.How do you take a “special” consent for off label intra-vitreal injections?
a. Yes, the one available at AIOS website
b. Yes, on a different consent made by you for off label injections
c.No
d. Other



14.How do you evaluate systemically your patients before intra-vitreal injections?
a. Never evaluate systemically
b. Check Random/Fasting sugar only
c. Cardiac evaluation if risk factors are present
d. Other
15.What is your cut-off for random sugars before intravitreal injections?
a. 200
b. 300
c. Don’t consider before injection
d. Other
16.Who administers the intra-vitreal injections at your clinic?
a. Retina specialist
b. Fellow
c. Nurse
d. Other: Injection site.
e. Other
17.Which anesthesia you use for intr-avitreal anti-VEGF injections?
a. Topical
b. Subconjunctival
c. Peri/retro bulbar
d. pledget held on injection site.
e. Other
18.Do you use eye speculum while injecting?
a. Yes
b.No
c. Other
19.Where do you perform injection procedure?
In the main operating room
In the minor operating room
In the outpatient clinic
Other:
SUBMIT



