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Intraocular use of bevacizumab in India: An issue resolved?

ATUL KUMAR, KOUSHIK TRIPATHY, ROHAN CHAWLA

ABSTRACT

Bevacizumab is a monoclonal antibody against vascular
endothelial growth factor (VEGF), which has been approved
for intravenous use in certain cancers. There is evidence of its
efficacy and safety as an intravitreal drug compared with
ranibizumab and aflibercept. We have, in our practice, found
it to be a cost-effective treatment option for ocular diseases,
which could save a large amount of public money used in
various national health insurance systems. An alert issued by
the Drug Controller General of India led to a virtual ban on its
intraocular use in India. However, pro-active advocacy and
leadership by national ophthalmological societies helped to
resolve the issue quickly.
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PROLOGUE

Following a single incident of cluster endophthalmitisin an eye
hospital in Gujarat, the Drug Controller General of India(DCGI)
issued on 21 January 2016 a high aert notice on the use of
bevacizumab. The decision not only caused consternation among
Indian ophthalmologists, but also led to a virtual ban on
bevacizumab for intraocular use. Multiple studieshave shownthe
efficacy, safety and non-inferiority of the relatively inexpensive
bevacizumab to ranibizumab and aflibercept. Deliberations with
the concerned authorities resulted in the withdrawal of the alert
notice on 11 March 2016.

MANAGEMENT OPTIONS FOR RETINAL DISORDERS

Management options for many medical retinal disordersinclude
photodynamic therapy, laser and antivascul ar endothelial growth
factor (anti-VEGF) agents. Among these, anti-VEGF agents are
the first to have been shown to improve visual acuity, rather than
just prevent lossof vision. The USFood and Drug Administration
(FDA) has approved the intravitreal use of ranibizumab and
aflibercept for diabetic macular oedema (DME), macular oedema
in retinal venous occlusion (RVO) and wet age-related macular
degeneration (AMD).

In India, a single-use vial of ranibizumab costs 17 500~
71000 (US$ 225-1035). A single-use vial of aflibercept costs
about 56 700 (US$ 846) and of bevacizumab 100 mg costs about
328 000(US$413). Tento 18dosesof bevacizumabfor ophthalmic
use can be prepared from asinglevial, costing ¥1500-2800 (US$
22-41); i.e. 30-50 times less than ranibizumab and 20-38 times
less than aflibercept.

As most patients who require intravitreal anti-VEGF need
multiple injections, it is more expensive to use ranibizumab or
aflibercept compared with bevacizumab. If the use of intraocular
bevacizumab is made illegal in India, alarge number of patients
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who need the drug will be deprived of an affordable and effective
option.

Studies have shown that ranibizumab is not cost-effective
comparedto bevacizumab and providesnoor littlegainin quality-
adjusted life years.! The FDA approved bevacizumab, a full-
length monoclonal antibody against VEGF for intravenoususefor
metastatic colorectal cancer, non-sgquamous non-small cell lung
cancer, metastaticrenal cell carcinomaand glioblastoma. Itisnow
known that VEGF plays a pivotal role in angiogenesis both in
malignancies and choroidal neovascularization (CNV) in wet
AMD, as well asin other retinal disorders including DME and
RVO. In 2005, a study on the systemic use of bevacizumab for
neovascular AMD? showed an improvement in visual acuity and
central retinal thickness in both the ‘study’ eye and the ‘fellow’
eye at 12 weeks. The only adverse event was a mild increase in
systolicblood pressure (SBP) that could be controlled withtheuse
of antihypertensive drugs.

INTRAOCULAR USE OF BEVACIZUMAB: EVIDENCE
FOREFFICACY

Rosenfeld et al. showed that intravitreal use of bevacizumab was
effectivein apatient with central retinal venousocclusion®and in
another patient with wet AMD.* Numerous studies on large
numbers of patients (CATT tria inthe USA,®> IVAN tria®in the
UK, GEFAL study in France,” MANTA in Austria® LUCASIn
Norway®) showed similar efficacy and safety of bevacizumab and
ranibizumab in wet AMD.

In macular oedema secondary to RVO, the MARVEL™ and
CRAVE! studies have shown asimilar gainin visual acuity with
bevacizumab and ranibizumab at 6 months. The protocol T
(Clinicaltrials.gov identifier NCT01627249) of the diabetic
retinopathy research network did not find asignificant difference
between ranibizumab, aflibercept and bevacizumab invisual gain
at 1 year in DME patients.’2 Bevacizumab has also been used in
proliferative diabetic retinopathy, CNV due to various diseases
and neovascular glaucoma. This has led to intensive research in
the use of intravitreal bevacizumab. A PubMed search with
keywords ‘intravitreal bevacizumab’ resulted in over 3500
publications in November 2017. Due to its usefulness and
affordability, WHO has added intravitreal bevacizumab to its
model list of essential medicines. Globally, bevacizumab is used
more frequently than ranibizumab or aflibercept by
ophthalmologists.

OFF-LABEL USE OF BEVACIZUMAB

The intraocular use of bevacizumab is off-label because the
manufacturer isnot interested in applying for US FDA approval.
This could be because of the manufacturer’ s financial interestin
the much more expensive option, ranibizumab (both drugs are
manufactured by the same company). This may lead to more
expense for patients, insurance companies or national health
servicesof variouscountries. Theimplicationsareso largethat in
2014 the Italian competition authority fined Roche and Novartis
€182.5 million for colluding to try to impose the more expensive
rani bizumab instead of bevaci zumab for ocular diseases‘through
anartificial distinctionbetweenthetwo products' .** Theregul atory
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authority of France has officially allowed the off-label use of
bevacizumab as ‘temporary recommendations for use (TRU)'.
The French and Italian governments have also passed laws to
allow reimbursement of intravitreal bevacizumab.*®

Theattempt of regulatory authoritiesin the UK to prevent such
cost-effective and safe use of intravitreal bevacizumab has been
criticized.** Whether such regulations serve the best interests of
patients or are influenced by the pharmaceutical industry is a
matter of debate.’®

SAFETY OF INTRAOCULAR BEVACIZUMAB

Bevacizumab contains a full molecule of 1gG and is three times
heavier (149 kilodalton) than ranibizumab (48 kilodalton) which
is a Fab fragment.** Though better tissue penetration due to a
smaller molecule size and higher affinity for VEGF has been
suggested with ranibizumab compared to bevacizumab, the
difference has not been clinically substantiated. The half-life of
bevacizumab is longer than ranibizumab and the former may
persist for longer intheblood after intravitreal injection. Thismay
account for increased systemic serious adverse events (SSAE)
especially gastrointestinal bleeding seen with bevacizumabinthe
CATT trial. However, the 2-year follow-up results of the CATT
trial>%*® show that mortality and arterio-thrombotic events were
similar for bevacizumab and ranibizumab. Theapparent increased
systemic risk may rather be related to the difference in baseline
characteristics (a higher mean age and amore frequent history of
previoustransientischaemicattacksin patientsinthebevacizumab
groupwhowerelikely tobeon antiplatel et agents), allocation bias
or by chance.®® Also, surprisingly theincreased risk of SSAE with
bevacizumab was seen in the needed group than the monthly
regimen which may indicate an uncertain causative relationship
of bevacizumab with these events. However, in the IVAN trial
rani bizumab had higher arteriothrombotic eventsand heart failure
rates compared to bevacizumab. The CATT trial showed more
geographic atrophy with ranibizumab at 2 years.5'* A Cochrane
review could not find any difference between intravitreal
bevacizumab and ranibizumab for deaths and SSAE in thefirst 2
years of treatment.’® Adverse events such as subconjunctival
bleeding, transient rise in intraocular pressure, endophthal mitis,
cataract and retinal detachment are common to all intravitreal
injectionsincluding anti-V EGF agents; thereisno definiteevidence
of any drug’ s superiority over the other in terms of these adverse
events. In the CATT and IVAN trials there was no difference
between endophthalmitis rates with bevacizumab compared to
ranibizumab.?® In a large study, there was no report of
endophthalmitisin 1184 bevacizumab injectionsand in only 1 of
471 ranibizumab injections.” The rate of endophthalmitis
following intravitreal anti-VEGF agent use has been reported to
be 0%—-0.092%,® whichismuchlower thanthereportedincidence
of acute onset endophthalmitis following cataract surgery
(0.04%-0.2%).%°

Most cluster endophthalmitis occur because of either
suboptimally compounded bevacizumab aliquots or fake
bevacizumab. The other causes of post-intravitreal injection
endophthalmitis include sterilization failure and deviation from
strict asepsis during the procedure.?

ACTION BY INDIAN OPHTHALMOLOGICAL SOCIETIES

Following the alert notice by the DCGI, the All India
Ophthalmology Society—Vitreo Retina Society of India and the
DCGI constituted an expert committee. The DCGI, on the
recommendations of the expert committee, withdrew the high
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alert on 11 March 2016. It was aso agreed that a Kezzler code
would be introduced by the manufacturer to prevent the use of
spurious or counterfeit bevacizumab. The Kezzler code is a
unique a pha-numeric code printed on each via of the drug. The
validity and genuineness of the drug can be confirmed from the
manufacturer directly by messaging the code using the short
messageservice(SMS). Themanufacturer agreedtoberesponsible
for the sterility and purity of bevacizumab and to ensure a proper
documented cold chain before delivering it to the authorized
distributors. Standard guidelines and a standard consent form for
intravitreal bevacizumab as per international criteria were also
formulated. According to this guideling® the drug must be
procured from only an authorized dealer and the cold chain log
record should be checked periodically. To prevent wetting of the
bevacizumab carton, it should be stored at 2-8 °C in aclean, air-
tight plastic container. After buying the drug, it should be
transportedinadry icepack and storedin anexclusiverefrigerator
with temperature log, temperature display and power backup. A
separate register for bevacizumab use should be maintained and
should contain the names of persons who kept the vial, lot
number, date of preparation and results of sample culture. The
distributor and authorities should be informed of the lot number
if the culture is positive.

Bevacizumabisavailableonly in 100 or 400mgvials. However,
itsintraocular dose is merely 1.25 mg and thus thereis a need to
prepare separate smaller aliquots for each patient. The ideal
scenario would be the availability of vialswith asmaller quantity
of drug provided by the manufacturer. In its absence, the three
possible options for preparation of injectable bevacizumab were
detailedintheguidelines.?! Thealiquots/ampoul esof thedrug can
bepreparedina’ class 1000 environment under aclass 10 laminar
hood and thermosealed’.* The second option is fractionation of
thedrugin 1 ml syringesunder 1 SO class5 conditions. Thelast and
least preferred optionistowithdraw thedrug directly fromthevial
for multiple patients. It isimperative for al ophthalmologists to
use bevacizumab judiciously, ensuring all outlined aseptic
precautions and al so for the manufacturer to ensure supply of the
genuine drug for the benefit of patients with diseases that are
amenable to treatment with itsintravitreal use.

CONCLUSION

The present literature does not provide evidence of superiority of
ranibizumab or aflibercept over bevacizumab in terms of safety
and efficacy, whereas bevacizumab is definitely cheaper and
more affordable. In India, the high alert put ophthalmologistsin
a legal and ethical dilemma. Commercial entities must not be
allowed to dictate which drug should be used for which disorder.
The safety of the patient must be the paramount concern and
physicians and governmental agencies must ensure this by fair
drug compounding practices. A strong leadership of national and
international ophthalmological societies is needed to represent
the scientific facts regarding bevacizumab to drug regulatory
agenciesglobally. Legislationisrequiredto preventthecirculation
of fake drugs. Vision loss due to ocular infections following
bevacizumab injection is usually attributed to suboptimal
compounding procedures, non-compliance with standard
guidelines, poor aseptic technique? or the use of afake drug.

REFERENCES

1 Dakin HA, Wordsworth S, Rogers CA, Abangma G, Raftery J, Harding SP, et al.
Cost-effectiveness of ranibizumab and bevacizumab for age-related macular
degeneration: 2-year findingsfrom the VAN randomised trial. BMJ Open 2014;4:
€005094. doi: 10.1136/bmjopen-2014-005094.



MEDICINE AND SOCIETY

2

10

Michels S, Rosenfeld PJ, Puliafito CA, Marcus EN, Venkatraman AS. Systemic
bevacizumab (Avastin) therapy for neovascular age-related macular degeneration
twelve-week results of an uncontrolled open-label clinical study. Ophthalmology
2005;112:1035-47.

Rosenfeld PJ, Fung AE, Puliafito CA. Optical coherencetomography findingsafter
an intravitreal injection of bevacizumab (avastin) for macular edema from central
retinal vein occlusion. Ophthalmic Surg Lasers Imaging 2005;36: 336-9.
Rosenfeld PJ, Moshfeghi AA, Puliafito CA. Optical coherencetomography findings
after anintravitreal injection of bevacizumab (avastin) for neovascular age-related
macular degeneration. Ophthalmic Surg Lasers Imaging 2005;36: 331-5.

Martin DF, Maguire MG, Fine SL, Ying GS, Jaffe GJ, Grunwald JE, et al.;
Comparisonof Age-related Macular Degeneration Treatments Triad S(CATT) Research
Group. Ranibizumab and bevacizumab for treatment of neovascular age-related
macular degeneration. Ophthalmology 2012;119: 1388-98.

Chakravarthy U, Harding SP, Rogers CA, Downes SM, Lotery AJ, et al.; IVAN
study investigators. Ranibizumab versus bevacizumab to treat neovascular age-
related macular degeneration: One-year findings from the VAN randomized trial.
Ophthalmology 2012;119:1399-411.

Kodjikian L, Souied EH, Mimoun G, Mauget-Faysse M, Behar-Cohen F, Decullier
E, et al.; GEFAL study group. Ranibizumab versus bevacizumab for neovascular
age-related macul ar degeneration: Resultsfromthe GEFAL noninferiority randomized
trial. Ophthalmology 2013;120: 2300-9.

Krebs |, Schmetterer L, Boltz A, Told R, Vécsei-Marlovits V, Egger S, et al.;
MANTA research group. A randomised double-masked trial comparing the visual
outcomeafter treatment with rani bizumab or bevacizumabin patientswith neovascular
age-related macular degeneration. Br J Ophthalmol 2013;97:266—71.

Berg K, Pedersen TR, Sandvik L, Bragadéttir R. Comparison of ranibizumab and
bevacizumab for neovascul ar age-related macular degenerationaccordingtoLUCAS
treat-and-extend protocol. Ophthalmology 2015;122: 146-52.

Narayanan R, Panchal B, Das T, Chhablani J, Jalai S, Ali MH; MARVEL study
group. A randomised, double-masked, controlled study of the efficacy and safety of
intravitreal bevacizumab versusranibizumabinthetreatment of macul ar oedemadue
to branch retinal vein occlusion: MARVEL Report No. 1. Br J Ophthalmol 2015;
99:954-9.

11

12

13

14

15

16

17

18

19

20

21

22

347

Rajagopal R, Shah GK, Blinder KJ, Altaweel M, Eliott D, WeeR, et al. Bevacizumab
versusranibizumab in thetreatment of macular edemadueto retinal vein occlusion:
6-month results of the CRAVE study. Ophthalmic Surg Lasers Imaging Retina
2015;46:844-50.

Wells JA, Glassman AR, Ayala AR, Jampol LM, Aiello LP, Antoszyk AN, et al.;
Diabetic Retinopathy Clinical Research Network. Aflibercept, bevacizumab, or
ranibizumab for diabetic macular edema. N Engl J Med 2015;372:1193-203.
Cohen D. Why have UK doctors been deterred from prescribing Avastin? BMJ
2015;350:h1654. doi: 10.1136/bmj.h1654.

SharmaY R, Tripathy K, Venkatesh P, GogiaV . Aflibercept—how doesit compare
with other anti-VEGF drugs. Austin J Clin Ophthalmol 2014;1:8.

Ahfat FG, Zaidi FH. Bevacizumab vs ranibizumab—an appraisal of the evidence
from CATT and IVAN. Eye 2013;27:289-90.

Mojal, LucenteforteE, KwagKH, BerteleV, Campomori A, Chakravarthy U, etal.
Systemic safety of bevacizumab versus ranibizumab for neovascular age-related
macular degeneration. Cochrane Database Syst Rev 2014;(9): CD011230.

Ng DS, Kwok AKH, Chan CW, Li WWT. Intravitreal bevacizumab: Safety of
multiple dosesfrom asinglevial for consecutive patients. Hong Kong Med J 2012;
18:488-95.

Dossarps D, Bron AM, Koehrer P, Aho-Glélé LS, Creuzot-Garcher C; FRCR net
(FRenCh Retina specialists net). Endophthalmitis after intravitreal injections:
Incidence, presentation, management, and visual outcome. Am J Ophthalmol
2015;160:17-25.el.

Miller JJ, Scott U, Flynn HW Jr, Smiddy WE, Newton J, Miller D. Acute-onset
endophthal mitisafter cataract surgery (2000-2004): Incidence, clinical settings, and
visual acuity outcomes after treatment. Am J Ophthalmol 2005;139:983-7.
OMICand AAO Quality of Care Secretariat, Hoskins Center for Quality Eye Care.
Verifying the source of compounded bevacizumab for intravitreal injections-2014.
Am Acad Ophthalmol Oct 2014. Available at www.aao.org/clinical-statement/
verifying-sour ce-of-compounded-bevaci zumab-intravi-2 (accessed on 2 Feb 2016).
Kumar A, Vermal, Aurora A, Saxena R. AIOS-VRSI guidelines for intravitreal
injections. Availableat http://aios.or g/avguidelines.pdf (accessed on 10 Nov 2016).
Gonzalez S, Rosenfeld PJ, Stewart MW, Brown J, Murphy SP. Avastindoesn’ t blind
people, people blind people. Am J Ophthalmol 2012;153:196-203.el.




