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C o m m e n t a r y :  S w i t c h i n g  o f 
anti-vascular endothelial growth 
factor agents in refractory diabetic 
macular edema

Intravitreal	 injections	 of	 anti‑vascular	 endothelial	 growth	
factor	 (VEGF)	 are	widely	 accepted	 as	 the	 current	 gold	
standard	for	the	treatment	of	center	involving	diabetic	macular	
edema	(DME).	The	efficacy	of	these	injections	has	been	proven	
in	many	 large	 randomized	 controlled	 trials.	However,	 a	
percentage	of	patients	in	these	trials	showed	poor	response	to	
the	anti‑VEGF	agent.	Approximately	50%	of	cases	treated	with	
bevacizumab	in	the	Protocol	T	study	did	not	respond	and	had	
persistent	macular	edema	at	2	years.[1]	In	the	Protocol	I	study,	
among	the	patients	treated	with	ranibizumab,	52%	failed	to	
achieve	≥2	line	vision	improvement,	and	40%	had	persistent	
edema.[2]	However,	 the	definition	of	a	non‑responder	 is	not	
quite	certain.	The	patient	is	labeled	as	non‑responder	if	there	
is	 less	 than	5	 letter	visual	gain	or	 less	 than	10%	decrease	 in	
the	central	retinal	thickness	after	a	minimum	of	3	 injections	
over 12 weeks time period.[3]

Some	patients	might	not	 respond	to	anti‑VEGF	from	the	
beginning	itself	but	more	often,	the	non‑response	is	seen	after	
an	initial	good	response.	The	reason	for	non‑response	is	unclear	
but	tachyphylaxis	is	thought	to	be	responsible.	Tachyphylaxis	is	
the	diminished	therapeutic	response	to	a	drug	after	it	has	been	
administered repeatedly. Prolonged treatment for exudative 
age‑related	macular	degeneration	has	been	 shown	 to	 result	
in	tachyphylaxis	for	both	intravitreal	bevacizumab	as	well	as	
ranibizumab.[4]	The	reason	for	the	tachyphylaxis	phenomenon	
has	been	 speculated	 to	be	due	 to	 immune	 response	 to	 the	
anti‑VEGF	 antibodies.	Circulating	neutralizing	 antibodies	
develop	against	these	humanized	biologics	which	cause	rapid	
clearance	of	the	anti‑VEGF	antibodies	from	the	system.	Such	
antibodies	are	more	common	after	systemic	administration	of	
biologics	such	as	infliximab.	But	smaller	amounts	of	circulating	
neutralizing	 antibodies	 have	 been	 demonstrated	 against	
ranibizumab	as	well	as	bevacizumab.[5] The upregulation of 

VEGF	 receptors	 is	 also	another	 theory	proposed	 to	 explain	
the	 phenomenon	 of	 tachyphylaxis.	Apart	 from	 this,	 the	
non‑response	may	 also	 be	 due	 to	 disease	 reactivation	 or	
increased	VEGF	expression	from	the	inflammatory	cells.

The	problem	of	non‑response	 is	 addressed	by	 switching	
the	 therapeutic	 agent.	 Generally,	 a	 switch	 to	 another	
pharmaceutical	 class	 such	 as	 corticosteroids	 is	 considered.	
Dexamethasone	 implant	has	a	broad	antiangiogenic	as	well	
as	anti‑inflammatory	action.	It	is	shown	to	be	more	effective	
in	drying	 the	 retina	 and	has	proven	 its	 efficacy	 in	 chronic,	
non‑responsive	diabetic	maculae	edema.[6]	However,	a	switch	to	
another	anti‑VEGF	agent	is	also	possible.	Several	small	studies	
have	shown	the	benefit	of	switching	to	ranibizumab	in	DME	
patients	who	are	non‑responsive	to	bevacizumab.[3]

Switching	to	aflibercept	is	another	option.	The	results	of	the	
DRCR	Network	study	comparing	the	three	anti‑VEGF	agents	
for	DME	revealed	a	higher	visual	gain	with	aflibercept	at	1	year	
especially	 in	eyes	with	worse	visual	acuity	at	presentation.[7] 
The	mean	letter	gain	was	18.9	letters	with	aflibercept,	11.8	with	
bevacizumab,	 and	14.2	with	 ranibizumab.	This	 leads	one	 to	
believe	 that	eyes	with	severe	disease	and	poorer	vision	such	
as	those	with	chronic	DME	might	respond	better	to	aflibercept	
than	either	ranibizumab	or	bevacizumab.	The	possible	efficacy	
of	aflibercept	over	bevacizumab	or	ranibizumab	failure	may	be	
explained	by	the	fact	that	aflibercept	binds	not	only	VEGF‑A	but	
also	VEGF‑B	and	placental	growth	factor	(PlGF).	The	role	of	PlGF	
in	the	pathogenesis	of	DME	is	not	clear,	but	high	levels	of	PlGF	
were	seen	in	the	vitreous	in	diabetic	retinopathy.	It	is	postulated	
to	facilitate	the	breakdown	of	the	blood–retinal	barrier.[8]

In their study, Salimi et al.	 have	 shown	 substantial	
anatomical	 improvement	with	 respect	 to	 reduced	 central	
retinal	thickness,	reduction	in	intraretinal	cystic	spaces	as	well	
as	improvement	in	the	ellipsoid	zone	in	patients	with	chronic	
non‑responsive	DME	who	were	switched	to	aflibercept.[9] This 
encouraging	result	was	seen	despite	 the	very	 long	duration	
of	DME	 in	 their	 series.	The	mean	number	of	 bevacizumab	
injections	prior	to	switch	was	16.8	and	the	mean	duration	of	
treatment	was	3	years.
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The	29%	decrease	in	central	foveal	thickness	after	switching	
to	aflibercept	was	translated	into	a	4	letter	gain	in	this	study.	
Even	this	very	modest	visual	gain	might	prove	to	be	clinically	
acceptable	 and	 even	welcome	 in	 these	 therapeutically	
challenging	eyes.	However,	it	is	worth	pondering	whether	a	
modest	gain	of	4	letters	justifies	the	significant	increase	in	the	
cost	of	the	treatment.	Most	of	the	diabetic	population	in	India	
is	financially	challenged	and	would	not	be	able	to	afford	the	
significantly	higher	treatment	burden	with	repeated	aflibercept	
injections.	Moreover,	aflibercept	was	not	approved	for	DME	
treatment	in	India	until	recently.	Just	2	weeks	ago,	the	approval	
was	given	to	Bayer	following	the	completion	of	a	clinical	trial.	
Patient	 support	 programs	 are	 being	 considered	 by	Bayer	
to	 reduce	 the	financial	burden.	Nevertheless,	 it	 is	 certainly	
encouraging	to	have	evidence	of	possibility	of	improvement	
in	such	chronic	DME	eyes.

The	most	suitable	time	to	switch	the	anti‑VEGF	agent	is	still	
under	debate.	Some	advocate	early	switching	before	permanent	
structural	damage	is	seen	due	to	persistent	chronic	macular	
edema.	The	long	term	visual	outcomes	are	likely	to	be	better	
in	such	patients.	On	the	other	hand,	some	patients	who	show	
poor	response	in	the	beginning	might	improve	with	continued	
treatment.	A	 subgroup	of	 late	 responders	was	 identified	 in	
the	BOLT	study,	and	it	was	suggested	that	persistent	macular	
edema	at	4–12	months	should	not	be	a	criterion	 to	stop	 the	
treatment.[10]	Salimi	have	shown	benefit	even	if	the	switching	
was	 late	 and	despite	 a	very	 long	 standing	 chronic	macular	
edema.[9]

In	 the	 real‑world	 scenario,	 the	 patients	 do	 not	 receive	
regular	monthly	 injections.	Compliance	 to	 the	 treatment	 is	
a major hurdle. More often than not these patients would 
not have followed any treatment regimen and might have 
been	under	dosed	 leading	 to	persistent	edema.	Presence	of	
an	epiretinal	membrane,	vitreomacular	traction,	or	macular	
ischemia	 can	 also	 cause	 the	DME	 to	 be	non‑responsive	 to	
anti‑VEGF.	It	would	be	prudent	to	rule	out	these	conditions	
before	switching	the	agent.	Furthermore,	it	is	not	necessary	
to	“treat	until	dry”.	Eyes	with	stable	OCT	and	stable	vision	
on	 two	 consecutive	visits	 can	be	watched	 further	without	
additional treatment.

To	conclude,	 eyes	with	 chronic	DME,	non‑responsive	 to	
bevacizumab	even	after	 3	 injections	over	 12	weeks,	 can	be	
considered	for	switching.	Aflibercept	can	be	the	chosen	agent	
for	switching	in	such	chronically	affected	eyes.

Dhanashree Ratra
Department	of	Vitreoretinal	Diseases,	Medical	Research	Foundation,	

Sankara	Nethralaya,	Chennai,	Tamil	Nadu,	India

Correspondence	to: Dr. Dhanashree Ratra,  
Department	of	Vitreoretinal	Diseases,	Medical	Research	Foundation,	

Sankara	Nethralaya,	41/18,	College	Road,	Chennai,	‑	600	006,	
Tamil	Nadu	India.	 

E‑mail:	dhanashreeratra@gmail.com

References
1.	 Wells	 JA,	Glassman	AR,	Ayala	AR,	 Jampol	LM,	Bressler	NM,	

Bressler SB, et al.	Aflibercept,	bevacizumab,	or	 ranibizumab	 for	

diabetic	macular	 edema:	Two‑year	 results	 from	a	 comparative	
effectiveness	 randomized	 clinical	 trial.	 Ophthalmology	
2016;123:1351‑9.

2.	 Diabetic	Retinopathy	Clinical	Research	Network;	Elman	MJ,	Qin	H,	
Aiello	LP,	Beck	RW,	Bressler	NM,	Ferris	FL	3rd, et al. Intravitreal 
ranibizumab	 for	diabetic	macular	 edema	with	prompt	 versus	
deferred	 laser	 treatment:	 Three‑year	 randomized	 trial	 results.	
Ophthalmology	2012;119:2312‑8.

3.	 Hussain	RM,	Ciulla	TA.	Treatment	strategies	for	refractory	diabetic	
macular	 edema:	 Switching	 anti‑VEGF	 treatments,	 adopting	
corticosteroid‑based	treatments,	and	combination	therapy.	Expert	
Opin	Biol	Ther	2016;16:365‑74.

4. Rosenfeld PJ, Brown DM, Heier JS, Boyer DS, Kaiser PK, 
Chung	CY,	et al.	Ranibizumab	for	neovascular	age‑related	macular	
degeneration.	N	Engl	J	Med	2006;355:1419‑31.

5.	 Forooghian	 F,	 Chew	EY,	Meyerle	CB,	Cukras	C,	Wong	WT.	
Investigation	 of	 the	 role	 of	 neutralizing	 antibodies	 against	
bevacizumab	as	mediators	of	tachyphylaxis.	Acta	Ophthalmologica	
2011;89:e206‑7.

6.	 Hatz	K,	Ebneter	A,	Tuerksever	C,	 Pruente	C,	Zinkernagel	M.	
Repeated dexamethasone intravitreal implant for the treatment 
of	diabetic	macular	oedema	unresponsive	to	anti‑VEGF	therapy:	
Outcome	 and	predictive	 SD‑OCT	 features.	Ophthalmologica	
2018;239:205‑14.

7.	 Diabetic	 Retinopathy	Clinical	 Research	Network;	Wells	 JA,	
Glassman	AR,	Ayala	AR,	 Jampol	LM,	Aiello	LP,	Antoszyk	AN,	
et al.	Aflibercept,	bevacizumab,	or	ranibizumab	for	diabetic	macular	
edema.	N	Engl	J	Med	2015;372:1193‑203.

8.	 Xiao	K,	Li	FZ,	Liang	SZ,	Wang	J,	Qian	C,	Wan	GM.	Efficacy	of	
conversion	to	aflibercept	for	diabetic	macular	edema	previously	
refractory	 to	 bevacizumab	 or	 ranibizumab:	A	meta‑analysis	
of	 high‑quality	 nonrandomized	 studies.	Ann	 Pharmacother	
2020;54:750‑6.

9.	 Salimi	A,	Vila	N,	Modabber	M,	Kapusta	M.	One‑year	outcomes	of	
Aflibercept	for	refractory	diabetic	macular	edema	in	Bevacizumab	
nonresponders.	Indian	J	Ophthalmol	2021;69:360‑7.

10.	 Sivaprasad	S,	Crosby‑Nwaobi	R,	Heng	LZ,	Peto	T,	Michaelides	M,	
Hykin	 P.	 Injection	 frequency	 and	 response	 to	 bevacizumab	
monotherapy	for	diabetic	macular	oedema	(BOLT	Report	5).	Br	J	
Ophthalmol	2013;97:1177‑80.

Cite this article as: Ratra D. Commentary: Switching of anti-vascular 
endothelial growth factor agents in refractory diabetic macular edema. Indian 
J Ophthalmol 2021;69:367-8.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online
Quick Response Code: Website: 

www.ijo.in

DOI:
10.4103/ijo.IJO_2611_20

PMID: 
***


