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SUMMARY
Background: For	patients	with	UC,	flexible	maintenance	dosing	therapy	may	confer	ad‐
vantages	 for	 safety,	 efficacy,	 costs	 and	 patient	 preference.	 Tofacitinib	 is	 an	 oral,	 small	
molecule	JAK	inhibitor	for	the	treatment	of	UC.
Aim: To	assess	the	efficacy	and	safety	of	tofacitinib	dose	de‐escalation	and	escalation	in	
patients	with	UC.
Methods: We	evaluated	data	(November	2017	data	cut‐off)	from	OCTAVE	Open,	an	on‐
going,	open‐label,	long‐term	extension	study.	The	dose	de‐escalation	group	comprised	66	
tofacitinib	 induction	responders	 in	remission	following	52	weeks'	 tofacitinib	10	mg	b.d.	
maintenance	therapy,	subsequently	de‐escalated	to	5	mg	b.d.	in	OCTAVE	Open.	The	dose	
escalation	group	comprised	57	tofacitinib	 induction	responders	who	experienced	treat‐
ment	 failure	while	 receiving	5	mg	b.d.	maintenance	 therapy,	 subsequently	escalated	 to	
10	mg	b.d.	in	OCTAVE	Open.
Results: After	tofacitinib	de‐escalation,	92.4%	(61/66)	and	84.1%	(53/63)	of	patients	main‐
tained	 clinical	 response	 and	80.3%	 (53/66)	 and	74.6%	 (47/63)	maintained	 remission,	 at	
months	2	and	12,	 respectively.	After	dose	escalation,	57.9%	(33/57)	and	64.9%	(37/57)	
of	patients	recaptured	clinical	response	and	35.1%	(20/57)	and	49.1%	(28/57)	were	in	re‐
mission,	at	months	2	and	12,	respectively.	The	incidence	rate	of	herpes	zoster	with	dose	
escalation	(7.6	patients	with	events/100	patient‐years)	was	numerically	higher	than	in	the	
overall	tofacitinib	UC	programme.
Conclusions: Following	tofacitinib	de‐escalation	in	patients	already	in	remission	on	10	mg	
b.d.,	most	maintained	remission,	although	25.4%	lost	remission,	at	month	12.	For	induction	
responders	who	dose‐escalated	following	treatment	failure	on	5	mg	b.d.	maintenance	ther‐
apy,	49.1%	achieved	remission	by	month	12.	(ClinicalTrials.gov	number:	NCT01470612).
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1  | INTRODUC TION

For	 patients	with	 ulcerative	 colitis	 (UC),	 the	 goals	 of	 treatment	
are	 to	 induce	 and	 maintain	 disease	 remission,	 to	 improve	 pa‐
tients’	quality	of	 life,	 and	 to	prevent	both	disease‐	and	medica‐
tion‐related	complications.1,2	 It	 is	not	uncommon	for	 therapy	to	
be	 de‐escalated:	 (a)	 to	 reduce	 the	 risk	 of	 dose‐dependent	 side	
effects	associated	with	long‐term	immunosuppression;	(b)	for	the	
management	of	intercurrent	illnesses	(such	as	bacterial	or	certain	
viral	 infections),	 for	 which	 concomitant,	 full‐dose	 immunosup‐
pressant	therapies	might	impede	or	delay	recovery;	(c)	to	reduce	
the	burden	of	therapy	for	patients	in	sustained	remission;	and	(d)	
to	decrease	the	cost	of	treatment.3,4	However,	for	patients	who	
experience	a	disease	flare	or	lose	response,	the	ability	to	recap‐
ture	 the	 initial	 response	 by	 escalating	 the	 dose	 is	 an	 important	
consideration.

Tofacitinib	is	an	oral,	small	molecule	Janus	kinase	(JAK)	inhib‐
itor	for	the	treatment	of	UC.	Three	global,	phase	3,	randomised,	
double‐blind,	 placebo‐controlled	 trials	 (OCTAVE	 Induction	 1	
and	2,	NCT01465763	and	NCT01458951;	and	OCTAVE	Sustain,	
NCT01458574)	reported	the	efficacy	and	safety	of	tofacitinib	as	
induction	and	maintenance	therapy	for	patients	with	moderately	
to	severely	active	UC.5	OCTAVE	Open	(NCT01470612)	is	an	on‐
going,	 open‐label,	 long‐term	 extension	 study	 that	 enrolled	 pa‐
tients	who	completed	or	lost	response	to	treatment	in	OCTAVE	
Sustain,	 and	 also	 included	 non‐responders	 from	 OCTAVE	
Induction	1	and	2.6

The	safety	profile	of	tofacitinib	in	the	UC	clinical	programme	ap‐
peared	similar	to	that	reported	in	patients	with	rheumatoid	arthritis	
and—with	the	exception	of	higher	rates	of	herpes	zoster	infection—
similar	to	biologic	therapies	for	the	treatment	of	UC.7	Dose‐related	
increases	 in	 the	 rate	 of	 herpes	 zoster	 infections	 observed	 during	
OCTAVE	Sustain5,7,8	and	an	increased	incidence	of	venous	thrombo‐
embolic	events	manifested	as	pulmonary	embolism	events	observed	
in	patients	treated	with	tofacitinib	10	mg	twice	daily	(b.d.)	compared	
to	tofacitinib	5	mg	b.d.	or	 tumour	necrosis	 factor	 inhibitors	 in	one	
large	 ongoing	 randomised	 post‐authorisation	 safety	 surveillance	
study	 in	 patients	with	 rheumatoid	 arthritis	who	were	 50	 years	 or	
older	with	at	least	one	cardiovascular	risk	factor,	provide	a	rationale	
for	treating	patients	with	the	lowest	effective	dose	for	maintenance	
therapy.	For	patients	who	lose	response	to	tofacitinib	5	mg	b.d.	as	
maintenance	 therapy,	 escalating	 the	 dose	 to	 10	mg	b.d.	may	 be	 a	
suitable	treatment	strategy.	However,	tofacitinib	10	mg	b.d.	should	
be	used	with	caution	in	patients	for	whom	10	mg	b.d.	is	the	recom‐
mended	dose	and	in	whom	venous	thromboembolic	risk	factors	are	
identified.

We	analysed	the	efficacy	and	safety	of	two	adjustments	of	to‐
facitinib	maintenance	dosing	for	patients	in	OCTAVE	Open:	(a)	dose	
de‐escalation	 to	 tofacitinib	5	mg	b.d.	 for	patients	 in	 remission	 fol‐
lowing	52	weeks	of	maintenance	therapy	with	tofacitinib	10	mg	b.d.;	
and	 (b)	 dose	 escalation	 to	 tofacitinib	 10	mg	 b.d.	 for	 patients	who	
lost	 response	while	 receiving	 tofacitinib	5	mg	b.d.	as	maintenance	
therapy	(Figure	1).

2  | PATIENTS AND METHODS

2.1 | Patients and study design

OCTAVE	 Open	 is	 an	 ongoing,	 phase	 3,	 multicentre,	 open‐label,	
long‐term	extension	study	that	enrolled	patients	who	completed	or	
demonstrated	treatment	failure	 in	OCTAVE	Sustain,	as	well	as	pa‐
tients	who	completed	OCTAVE	 Induction	1	 and	2	without	 clinical	
response.6

Efficacy	and	safety	data	up	to	the	November	2017	data	cut‐off	
are	presented.	Analyses	are	presented	for	the	following	patients	in	
OCTAVE	Open	 (Figure	 1):	 (a)	 the	 tofacitinib	maintenance	 remitter	
dose	de‐escalation	subpopulation,	defined	as:	clinical	responders	to	
tofacitinib	10	mg	b.d.	at	week	8	of	OCTAVE	 Induction	1	and	2;	 in	
remission	 following	52	weeks	of	maintenance	therapy	with	 tofaci‐
tinib	10	mg	b.d.	in	OCTAVE	Sustain;	dose	de‐escalation	to	tofacitinib	
5	mg	b.d.	in	OCTAVE	Open;	and	(b)	the	tofacitinib	maintenance	fail‐
ure	 dose	 escalation	 subpopulation,	 defined	 as:	 clinical	 responders	
to	 tofacitinib	10	mg	b.d.	at	week	8	 in	OCTAVE	 Induction	1	and	2;	
treatment	failure	with	tofacitinib	5	mg	b.d.	 (between	weeks	8	and	
52)	in	OCTAVE	Sustain;	dose	escalation	to	tofacitinib	10	mg	b.d.	in	
OCTAVE	Open.

Clinical	response	was	defined	as	a	decrease	from	induction	study	
baseline	total	Mayo	score	of	≥3	points	and	≥30%,	plus	a	decrease	in	
rectal	bleeding	subscore	of	≥1	point	or	an	absolute	rectal	bleeding	
subscore	of	0	or	1.	Treatment	failure	was	defined	as	increase	from	
OCTAVE	Sustain	baseline	total	Mayo	score	of	≥3	points,	plus	an	in‐
crease	 in	 rectal	 bleeding	 subscore	 and	endoscopic	 subscore	of	≥1	
point	and	an	absolute	endoscopic	subscore	≥2	after	at	least	8	weeks	
of	maintenance	therapy.

Patients	who	entered	OCTAVE	Open	in	remission	(defined	as	
a	 total	Mayo	 score	 of	 ≤2	with	 no	 individual	 subscore	 >1,	 and	 a	
rectal	 bleeding	 subscore	of	 0)	 received	 tofacitinib	5	mg	b.d.	 per	
protocol.	Patients	not	in	remission	received	tofacitinib	10	mg	b.d.	
Accordingly,	 patients	 in	 the	 dose	 de‐escalation	 subpopulation	
qualified	 to	 receive	 tofacitinib	 5	mg	 b.d.	 in	OCTAVE	Open,	 and	
patients	in	the	dose	escalation	subpopulation	qualified	to	receive	
tofacitinib	10	mg	b.d.	 in	OCTAVE	Open	due	 to	 treatment	 failure	
in	OCTAVE	Sustain	while	receiving	tofacitinib	5	mg	b.d.	Patients	
who	 experienced	 a	 UC	 flare	 in	 OCTAVE	Open	 could	 have	 their	
dose	increased	from	5	mg	b.d.	to	10	mg	b.d.	Flare	in	OCTAVE	Open	
was	defined	by	an	increase	in	total	Mayo	score	of	≥3	points	from	
OCTAVE	Sustain	baseline,	plus	an	increase	in	rectal	bleeding	sub‐
score	 of	 ≥1	 point	 and	 an	 increase	 in	 endoscopic	 subscore	 of	 ≥1	
point	(unless	the	endoscopic	subscore	was	“3”	at	baseline	and	re‐
mained	“3”)	after	a	minimum	of	8	weeks	of	treatment	in	OCTAVE	
Open.

Prohibited	 concomitant	 therapies	 in	 OCTAVE	 Open	 included	
azathioprine,	mercaptopurine,	methotrexate,	tumour	necrosis	factor	
inhibitors	 and	 anti‐adhesion	 therapies.	 Concomitant	 therapy	 with	
oral	5‐aminosalicylates	and	sulfasalazine	was	permitted	in	OCTAVE	
Open.	 Oral	 corticosteroids	 were	 permitted	 for	 patients	 entering	
OCTAVE	Open	who	were	taking	corticosteroids	at	the	time	of	entry	
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into	the	study	(maximum	dose	of	25	mg/day	of	oral	prednisone	or	
equivalent).

2.2 | Endpoints and analyses

2.2.1 | Efficacy

Efficacy	 endpoints	 assessed	 at	 baseline,	 month	 2,	 month	 12	 and	
month	 24	 of	 OCTAVE	 Open	 included:	 clinical	 response,	 mucosal	
healing	 (a	 Mayo	 endoscopic	 subscore	 of	 0	 or	 1)	 and	 remission.	
Efficacy	endpoints	at	baseline	of	OCTAVE	Open	were	derived	from	
the	Mayo	score,	based	on	centrally	read	endoscopic	subscore;	effi‐
cacy	endpoints	at	months	2,	12	and	24	were	derived	based	on	locally	
read	endoscopic	subscore.

The	full	analysis	set	comprised	all	patients	who	received	at	least	
one	dose	of	study	drug	in	OCTAVE	Open.	Efficacy	was	analysed	in	
both	subpopulations	of	the	full	analysis	set.	Non‐responder	imputa‐
tion	was	used	for	imputation	of	missing	data.	Patients	were	treated	
as	non‐responders	after	the	time	of	discontinuation	up	to	the	visit	
they	would	have	reached	if	they	had	stayed	in	the	study	up	to	the	
time	of	the	data	cut‐off	(ie	up	to	November	2017).	No	imputation	for	
missing	data	was	applied	for	ongoing	patients.

In	order	to	 identify	factors	that	may	have	been	associated	with	
efficacy,	 we	 performed	 descriptive	 analyses	 of	 demographics	 and	
clinical	characteristics	at	baseline	of	OCTAVE	Induction	and	OCTAVE	

Open	in	the	dose	de‐escalation	and	dose	escalation	subpopulations,	
stratified	by	treatment	success.	Formal	statistical	comparison	was	not	
performed	due	to	the	small	sample	size.	Treatment	success	for	dose	
de‐escalation	was	defined	as	remaining	in	remission	at	month	12	of	
OCTAVE	Open.	Treatment	success	for	dose	escalation	was	defined	
as	having	clinical	response	at	month	2	of	OCTAVE	Open.	Neither	set	
of	treatment	success	criteria	specifically	required	patients	to	be	ste‐
roid‐free;	however,	per‐protocol	tapering	of	corticosteroids	was	man‐
datory	at	the	beginning	of	both	OCTAVE	Sustain	and	OCTAVE	Open.

2.2.2 | Safety

Safety	 endpoints	 evaluated	 included	 adverse	 events,	 serious	 ad‐
verse	events	and	safety	events	of	special	interest	(serious	infections,	
herpes	 zoster,	 opportunistic	 infections,	 malignancies	 [excluding	
non‐melanoma	 skin	 cancer],	 non‐melanoma	 skin	 cancer,	 gastroin‐
testinal	perforations	[excluding	any	fistulae	and	perianal	abscesses]	
and	major	adverse	cardiovascular	events).	Opportunistic	infections,	
major	 adverse	 cardiovascular	 events,	 malignancy	 and	 gastrointes‐
tinal	perforation	events	were	adjudicated	by	external	specialist	re‐
view	committees	blinded	to	study	treatment.

Safety	 was	 assessed	 in	 all	 patients	 who	 received	 at	 least	 one	
dose	of	study	drug	in	OCTAVE	Open,	with	no	imputation	for	missing	
data.	Safety	data	are	presented	for	the	dose	de‐escalation	and	dose	
escalation	subpopulations	in	OCTAVE	Open.

F I G U R E  1   (A)	Overview	of	the	phase	3	OCTAVE	programme,	and	treatment	sequences	for	patients	in	(B)	the	tofacitinib	maintenance	
remitter	dose	de‐escalation	subpopulation	and	(C)	the	tofacitinib	maintenance	failure	dose	escalation	subpopulation.	OCTAVE	Open	is	
ongoing;	data	as	of	November	2017	data	cut‐off.	b.d.,	twice	daily;	N,	number	of	patients	included	in	each	treatment	group	or	subpopulation
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Incidence	 rates	 (the	 number	 of	 unique	 patients	with	 events	 per	
100	patient‐years	of	exposure)	and	95%	confidence	intervals	for	safety	
events	 of	 special	 interest	 were	 calculated	 using	 the	 Exact	 Poisson	
method.

2.3 | Study ethics and patient consent

All	 studies	were	 conducted	 in	 compliance	with	 the	Declaration	of	
Helsinki	and	the	International	Conference	on	Harmonization	Good	
Clinical	Practice	Guidelines	and	were	approved	by	the	Institutional	
Review	Boards	 and/or	 Independent	Ethics	Committees	 at	 each	of	
the	investigational	centres	participating	in	the	studies,	or	a	central	
Institutional	Review	Board.	All	patients	provided	written	 informed	
consent.	All	authors	had	access	to	the	study	data	and	reviewed	and	
approved	the	final	manuscript.

3  | RESULTS

3.1 | Patients

Baseline	demographics	and	disease	characteristics	for	the	tofacitinib	
maintenance	 remitter	de‐escalation	 subpopulation	 (n	=	66)	 and	 the	
tofacitinib	maintenance	failure	dose	escalation	subpopulation	(n	=	57)	
are	summarised	in	Table	1.	Fourteen	patients	(21.2%)	in	the	de‐escala‐
tion	subpopulation	discontinued	from	OCTAVE	Open.	Thirty‐two	pa‐
tients	(56.1%)	in	the	dose	escalation	subpopulation	discontinued	from	
the	study.	Insufficient	clinical	response	(including	adverse	events	of	
worsening	UC)	was	the	most	frequent	reason	for	discontinuation	in	
the	de‐escalation	subpopulation	(6	patients;	9.1%	of	the	total	subpop‐
ulation)	and	in	the	dose	escalation	subpopulation	(25	patients;	43.9%).

3.2 | Efficacy

3.2.1 | Maintenance remitter dose de‐escalation 
subpopulation

In	the	dose	de‐escalation	subpopulation,	100.0%	(66/66)	of	patients	
had	 clinical	 response,	 mucosal	 healing	 and	 remission	 at	 baseline	
of	OCTAVE	Open	(based	on	central	read	of	endoscopy),	reflecting	
that	patients	 in	this	subpopulation	had	to	be	 in	remission	at	entry	
to	OCTAVE	Open.	In	the	dose	de‐escalation	subpopulation,	clinical	
response	was	maintained	in	92.4%	(61/66),	84.1%	(53/63)	and	77.8%	
(35/45)	of	patients	at	months	2,	12	and	24,	 respectively;	mucosal	
healing	was	seen	in	89.4%	(59/66),	81.5%	(53/65)	and	71.7%	(33/46)	
of	 patients,	 respectively;	 and	 remission	 in	 80.3%	 (53/66),	 74.6%	
(47/63)	and	60.0%	(27/45)	of	patients,	respectively	(Figure	2A).

In	 the	 dose	 de‐escalation	 subpopulation,	 19.7%	 (13/66)	 of	 pa‐
tients	had	 their	dose	 increased	 from	5	mg	b.d.	back	 to	10	mg	b.d.	
during	OCTAVE	Open.	Based	on	the	Kaplan‐Meier	method,	the	25th	
percentile	of	time	to	dose	increase	was	30	months	after	entry	into	
OCTAVE	Open.	The	median	and	inter‐quartile	range	for	the	time	to	
dose	escalation	could	not	be	estimated	due	to	too	few	patients	with	
dose	increase	back	to	10	mg	b.d.

3.2.2 | Maintenance failure dose escalation 
subpopulation

In	the	dose	escalation	subpopulation,	rates	of	clinical	response	(3.5%;	
2/57),	mucosal	healing	(0.0%;	0/0)	and	remission	(0.0%;	0/57),	based	
on	central	read	of	endoscopy,	at	baseline	of	OCTAVE	Open	reflected	
that	these	patients	had	failed	treatment	in	OCTAVE	Sustain.	In	the	
dose	escalation	subpopulation,	clinical	response	was	seen	in	57.9%	
(33/57),	64.9%	(37/57)	and	54.7%	(29/53)	of	patients	at	months	2,	
12	 and	 24,	 respectively;	mucosal	 healing	 in	 40.4%	 (23/57),	 57.9%	
(33/57)	and	47.2%	(25/53)	of	patients,	respectively;	and	remission	in	
35.1%	(20/57),	49.1%	(28/57)	and	39.6%	(21/53)	of	patients,	respec‐
tively	(Figure	2B).

3.3 | Baseline characteristics in the maintenance 
remitter dose de‐escalation subpopulation by 
remission status at month 12 of OCTAVE Open

To	 evaluate	 potential	 differences	 in	 baseline	 characteristics	 of	 pa‐
tients	who	were	able	to	maintain	remission	after	12	months	following	

TA B L E  1  Baseline	demographics	and	disease	characteristics	of	
patients	in	the	tofacitinib	dose	de‐escalation	and	dose	escalation	
subpopulations	of	OCTAVE	Open

 

Tofacitinib main‐
tenance remitter 
dose de‐escala‐
tion subpopula‐
tion (N = 66)

Tofacitinib main‐
tenance failure 
dose escalation 
subpopulation 
(N = 57)

Age	(y),	mean	(SD) 45.6	(15.1) 39.8	(12.5)

Male,	n	(%) 32	(48.5) 24	(42.1)

Mean	body	mass	index,	kg/
m2	(SD)

25.7	(4.4) 25.0	(5.4)

Total	Mayo	score	at	baseline	
of	OCTAVE	Open,	mean	
(SD)

1.1	(0.8) 9.1	(1.6)

Disease	duration,	n	(%)a

<6 y 32	(48.5) 28	(49.1)

≥6	y 34	(51.5) 29	(50.9)

Corticosteroid	use	at	base‐
line	of	OCTAVE	Open,	n	(%)

1	(1.5) 4	(7.0)

Prior	corticosteroid	failure,	
n	(%)a

52	(78.8) 44	(77.2)

Prior	immunosuppressant	
failure,	n	(%)a

43	(65.2) 51	(89.5)

Prior	tumour	necrosis	factor	
inhibitor	failure,	n	(%)a

27	(40.9) 28	(49.1)

Extent	of	disease,	n	(%)a

Proctosigmoiditis 16	(24.6) 7	(12.3)

Left‐sided	colitis 22	(33.8) 20	(35.1)

Extensive	colitis/pancolitis 27	(41.5) 30	(52.6)

Abbreviations:	N,	number	of	evaluable	patients;	n,	number	of	patients;	
SD,	standard	deviation;	y,	years.
aData	at	baseline	of	induction	studies.	
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dose	 de‐escalation	 vs	 those	who	were	 not,	 baseline	 demographics	
and	disease	characteristics	for	the	dose	de‐escalation	subpopulation	
by	remission	status	at	month	12	of	OCTAVE	Open	are	presented	in	
Table	2	 (descriptive	statistics	only;	no	 formal	 statistical	 comparison	
was	 performed).	 A	 smaller	 proportion	 of	 patients	 in	 remission	 at	
month	12	(44.7%)	were	male	vs	patients	not	in	remission	at	month	12	
(57.9%).	The	proportions	of	patients	with	prior	corticosteroid	failure	
(78.7%	vs	78.9%),	prior	immunosuppressant	failure	(63.8%	vs	68.4%)	
and	 prior	 tumour	 necrosis	 factor	 inhibitor	 failure	 (42.6%	 vs	 36.8%)	
were	generally	similar	for	those	in	remission	at	month	12	and	those	
not	in	remission.	A	greater	proportion	of	remitters	had	extensive	coli‐
tis/pancolitis	(50.0%)	compared	with	patients	not	in	remission	(21.1%).

3.4 | Baseline characteristics in the maintenance 
failure dose escalation subpopulation by clinical 
response status at month 2 of OCTAVE Open

To	evaluate	potential	differences	 in	baseline	characteristics	of	pa‐
tients	who	were	able	to	recapture	clinical	response	after	2	months	
following	dose	 escalation	 vs	 those	who	were	 not,	 baseline	 demo‐
graphics	and	disease	characteristics	for	the	dose	escalation	subpop‐
ulation	by	clinical	response	status	at	month	2	of	OCTAVE	Open	are	
presented	in	Table	3	(descriptive	statistics	only;	no	formal	statistical	

comparison	was	performed).	A	smaller	proportion	of	patients	with	
month	2	clinical	response	in	OCTAVE	Open	were	male	(36.4%)	vs	pa‐
tients	without	month	2	clinical	response	in	OCTAVE	Open	(50.0%).	
A	greater	proportion	of	month	2	 responders	had	disease	duration	
≥6	years	(54.5%)	compared	with	non‐responders	at	month	2	(45.8%).	
The	proportion	of	patients	with	prior	corticosteroid	failure	(75.8%	vs	
79.2%),	prior	immunosuppressant	failure	(90.9%	vs	87.5%)	and	prior	
tumour	necrosis	factor	inhibitor	failure	(48.5%	vs	50.0%)	was	gener‐
ally	similar	for	patients	with	and	without	month	2	clinical	response.	
A	smaller	proportion	of	patients	with	clinical	 response	at	month	2	
had	extensive	colitis/pancolitis	(48.5%)	vs	non‐responders	(58.3%).

3.5 | Safety

The	 proportion	 of	 patients	 with	 adverse	 events,	 serious	 adverse	
events	and	discontinuation,	and	incidence	rates	for	safety	events	of	
special	interest	are	shown	in	Table	4	for	the	tofacitinib	dose	de‐es‐
calation	subpopulation	and	in	Table	5	for	the	tofacitinib	dose	escala‐
tion	subpopulation.

In	 the	 tofacitinib	 dose	 de‐escalation	 subpopulation,	 one	 patient	
had	a	serious	infection	(viral	gastroenteritis	classified	as	gastroenteri‐
tis	norovirus).	One	patient	 in	 the	dose	escalation	subpopulation	had	
a	 serious	 infection	 (lower	 respiratory	 tract	 infection).	 In	 the	 dose	

F I G U R E  2  Proportion	of	patients	in	
(A)	the	tofacitinib	maintenance	remitter	
dose	de‐escalation	and	(B)	the	tofacitinib	
maintenance	failure	dose	escalation	
subpopulations	with	clinical	response,	
mucosal	healing	and	remission	over	
time	in	OCTAVE	Open	(non‐responder	
imputation).	Data	were	based	on	local	
read	of	endoscopy.	Missing	data	were	
imputed	using	non‐responder	imputation;	
patients	were	treated	as	non‐responders	
after	the	time	of	discontinuation	up	to	
the	visit	they	would	have	reached	if	they	
had	stayed	in	the	study.	No	imputation	
for	missing	data	was	applied	for	ongoing	
patients.	N,	number	of	evaluable	patients
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de‐escalation	 subpopulation,	 there	were	 three	 patients	with	 herpes	
zoster	events,	all	of	which	had	resolved	at	the	time	of	reporting.	In	the	
dose	escalation	subpopulation,	there	were	seven	patients	with	herpes	
zoster	events,	six	of	which	had	resolved	at	the	time	of	reporting.	All	
cases	of	herpes	zoster	in	both	subpopulations	were	limited	to	cutane‐
ous	involvement	over	one	or	two	adjacent	dermatomes.	One	patient	
in	the	dose	de‐escalation	subpopulation	and	three	patients	in	the	dose	
escalation	subpopulation	temporarily	stopped	tofacitinib	due	to	her‐
pes	zoster	events.	There	were	no	herpes	zoster	serious	adverse	events	
and	no	cases	of	post‐herpetic	neuralgia	in	either	subpopulation,	and	no	
cases	that	required	permanent	tofacitinib	discontinuation.	No	oppor‐
tunistic	infections	were	reported	in	either	subpopulation.

There	was	one	patient	with	malignancy	(excluding	non‐melanoma	
skin	cancer)	in	the	dose	de‐escalation	subpopulation.	The	patient—a	
75	 year‐old	 male,	 ex‐smoker,	 with	 prior	 use	 of	 immunosuppres‐
sant	 therapy—had	 lung	cancer	on	day	269	of	OCTAVE	Open.	Two	
patients	(both	with	prior	history	of	non‐melanoma	skin	cancer	and	
prior	 thiopurine	 use)	 in	 the	 dose	 de‐escalation	 subpopulation	 had	
non‐melanoma	skin	cancer:	one	patient	with	two	events	of	basal	cell	
carcinoma	and	one	event	of	squamous	cell	carcinoma	 (all	with	the	
same	day	of	onset,	day	175	of	OCTAVE	Open),	and	one	patient	with	
one	event	of	basal	cell	carcinoma	(day	81	of	OCTAVE	Open)	and	one	
event	of	 squamous	 cell	 carcinoma	 (day	263	of	OCTAVE	Open).	 In	
the	dose	escalation	subpopulation,	there	was	one	patient	with	ma‐
lignancy	 (excluding	non‐melanoma	skin	cancer):	cervical	cancer	on	

TA B L E  2  Baseline	demographics	and	disease	characteristics	
in	the	maintenance	remitter	dose	de‐escalation	subpopulation,	
stratified	by	whether	patients	were	in	remission	at	month	12	of	
OCTAVE	Open

 

Maintenance remitter dose de‐escala‐
tion subpopulation

In remission at 
month 12 of 
OCTAVE Open 
(N = 47)

Not in remission 
at month 12 of 
OCTAVE Open 
(N = 19)

Age	(y),	mean	(SD) 45.9	(14.6) 45.0	(16.6)

Male,	n	(%) 21	(44.7) 11	(57.9)

Mean	body	mass	index,	
kg/m2	(SD)

25.1	(4.1) 27.2	(4.8)

Total	Mayo	score	at	base‐
line	of	OCTAVE	Open,	
mean	(SD)

1.1	(0.8) 1.1	(0.7)

Disease	duration,	n	(%)a

<6 y 23	(48.9) 9	(47.4)

≥6	y 24	(51.1) 10	(52.6)

Corticosteroid	use	at	
baseline	of	OCTAVE	
Open,	n	(%)

0	(0.0) 1	(5.3)

Prior	corticosteroid	fail‐
ure,	n	(%)a

37	(78.7) 15	(78.9)

Prior	immunosuppressant	
failure,	n	(%)a

30	(63.8) 13	(68.4)

Prior	tumour	necrosis	
factor	inhibitor	failure,	
n	(%)a

20	(42.6) 7	(36.8)

Extent	of	disease,	n/N1	(%)a

Proctosigmoiditis 9/46	(19.6) 7/19	(36.8)

Left‐sided	colitis 14/46	(30.4) 8/19	(42.1)

Extensive	colitis/
pancolitis

23/46	(50.0) 4/19	(21.1)

Note: Remission	status	at	month	12	of	OCTAVE	Open	was	defined	
based	on	local	read	of	endoscopy,	using	non‐responder	imputation.
Abbreviations:	N,	number	of	evaluable	patients;	N1,	number	of	patients	
with	non‐missing	data;	n,	number	of	patients;	SD,	standard	deviation;	y,	
years.
aData	at	baseline	of	induction	studies.	

TA B L E  3  Baseline	demographics	and	disease	characteristics	in	
the	maintenance	failure	dose	escalation	subpopulation,	stratified	
by	whether	patients	had	clinical	response	at	month	2	of	OCTAVE	
Open

 

Maintenance failure dose escalation 
subpopulation

Clinical response 
at month 2 of 
OCTAVE Open 
(N = 33)

No clinical re‐
sponse at month 
2 of OCTAVE 
Open (N = 24)

Age	(y),	mean	(SD) 41.0	(12.3) 38.3	(12.8)

Male,	n	(%) 12	(36.4) 12	(50.0)

Mean	body	mass	index,	
kg/m2	(SD)

24.5	(5.8) 25.8	(4.8)

Total	Mayo	score	at	base‐
line	of	OCTAVE	Open,	
mean	(SD)

8.9	(1.6) 9.3	(1.8)

Disease	duration,	n	(%)a

<6 y 15	(45.5) 13	(54.2)

≥6	y 18	(54.5) 11	(45.8)

Corticosteroid	use	at	
baseline	of	OCTAVE	
Open,	n	(%)

1	(3.0) 3	(12.5)

Prior	corticosteroid	failure,	
n	(%)a

25	(75.8) 19	(79.2)

Prior	immunosuppressant	
failure,	n	(%)a

30	(90.9) 21	(87.5)

Prior	tumour	necrosis	fac‐
tor	inhibitor	failure,	n	(%)a

16	(48.5) 12	(50.0)

Extent	of	disease,	n/N1	(%)a

Proctosigmoiditis 4/33	(12.1) 3/24	(12.5)

Left‐sided	colitis 13/33	(39.4) 7/24	(29.2)

Extensive	colitis/
pancolitis

16/33	(48.5) 14/24	(58.3)

Note: Clinical	response	status	at	month	2	of	OCTAVE	Open	was	defined	
based	on	local	read	of	endoscopy,	using	non‐responder	imputation.
Abbreviations:	N,	number	of	evaluable	patients;	N1,	number	of	patients	
with	non‐missing	data;	n,	number	of	patients;	SD,	standard	deviation;	y,	
years.
aData	at	baseline	of	induction	studies.	
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day	489	of	OCTAVE	Open.	One	patient	(with	prior	thiopurine	use)	in	
the	dose	escalation	subpopulation	had	non‐melanoma	skin	cancer:	
squamous	cell	carcinoma	on	day	428	of	OCTAVE	Open.

There	were	no	deaths,	adjudicated	major	adverse	cardiovascular	
events	or	gastrointestinal	perforations	in	either	the	dose	de‐escala‐
tion	or	the	dose	escalation	subpopulations.

4  | DISCUSSION

This	 analysis	 assessed	 the	 clinical	 effect	 of	 two	 tofacitinib	 dose‐
adjustment	 paradigms	 for	 patients	 with	 moderate	 to	 severe	 UC.	
Patients	 in	 the	 tofacitinib	dose	de‐escalation	 subpopulation	main‐
tained	clinically	relevant	rates	of	clinical	response,	mucosal	healing	
and	remission	after	12	months	of	open‐label	therapy—with	a	 large	
proportion	remaining	in	remission	after	24	months	in	the	open‐label	
study.	Approximately	one‐quarter	of	patients	 in	the	dose	de‐esca‐
lation	 subpopulation	 had	 lost	 remission	 12	months	 after	 initiating	
tofacitinib	 de‐escalation.	 For	 patients	 who	 lost	 initial	 clinical	 re‐
sponse	to	tofacitinib	10	mg	b.d.	 induction	therapy	while	on	tofaci‐
tinib	5	mg	b.d.	maintenance	therapy,	dose	escalation	back	to	10	mg	
b.d.	recaptured	clinical	response,	mucosal	healing	and	remission	in	a	
substantial	proportion	of	patients	at	2,	12	and	24	months.	However,	
approximately	one‐third	of	patients	in	the	dose	escalation	subpopu‐
lation	 had	 not	 recaptured	 response	 by	month	 12.	 Acknowledging	
the	limitations	of	samples	size	and	differences	in	patient	characteris‐
tics	when	comparing	patients	in	these	two	subpopulations	with	the	
overall	open‐label	study	population,	safety	in	the	dose	de‐escalation	
and	dose	escalation	subpopulations	was	generally	similar	to	that	ob‐
served	in	the	overall	study	population.6	The	incidence	rate	of	herpes	
zoster	in	the	dose	escalation	subpopulation	was	numerically	higher	
than	that	in	the	overall	tofacitinib	UC	programme.

Demographics	 and	 baseline	 clinical	 characteristics	 of	 patients	
who	had	 treatment	 success	 (as	 defined	by	 remission	 at	month	12	
of	OCTAVE	Open	 for	dose	de‐escalation,	 and	by	clinical	 response	
at	month	2	of	OCTAVE	Open	for	dose	escalation)	vs	those	without	
treatment	success	were	generally	similar,	with	only	small	differences	
observed.	Analyses	of	treatment	success	were	based	on	descriptive	
statistics,	 and	 no	 formal	 statistical	 comparisons	 were	 performed	
due	to	the	small	sample	size.	Accordingly,	the	clinical	significance	of	
these	findings	is	not	clear.

As	a	small	molecule,	tofacitinib	is	not	expected	to	elicit	the	neu‐
tralising	anti‐drug	antibodies	seen	with	biologic	therapies,	which	can	
occur	with	or	without	dose	de‐escalation,	but	are	more	likely	to	occur	
with	lower	drug	exposure	as	a	complication	of	dose	de‐escalation.9 
Secondary	loss	of	response	with	biologic	therapies	may	occur	in	pa‐
tients	treated	with	tumour	necrosis	factor	inhibitor	therapies,	with	
loss	of	response	often	related	to	the	formation	of	such	neutralising	
anti‐drug	antibodies.10	Dose	escalation	or	switching	to	an	alternative	
tumour	necrosis	factor	inhibitor	may	recapture	response	in	patients	
with	UC,	but	the	likelihood	of	lack	of	response	with	successive	tu‐
mour	necrosis	factor	inhibitor	agents	is	increased.11,12	Despite	this,	
dose‐dependency	 of	 adverse	 events	 with	 tumour	 necrosis	 factor	

inhibitor	agents	has	not	been	demonstrated	in	patients	with	UC,13‐16 
which	may	be	advantageous	when	considering	dose	escalation	or	in‐
tensification	with	these	therapies.	However,	it	should	be	noted	that	
some	 patients	 require	 therapy	 with	 immunomodulators	 in	 combi‐
nation	with	tumour	necrosis	factor	inhibitor	agents,17 and immuno‐
modulators	are	associated	with	additional	safety	issues	that	require	
monitoring	(eg	non‐melanoma	skin	cancers	and	lymphomas).18,19

In	these	analyses,	rates	of	recapture	of	efficacy	responses	among	
patients	who	had	their	tofacitinib	dose	escalated	were	high,	and	sug‐
gest	both	that	the	initial	loss	of	response	during	maintenance	ther‐
apy	can	be	recaptured	without	switching	therapies	or	mechanisms	
of	 action	or	 adding	 concomitant	 agents,	 and	 that	 the	original	 loss	
of	response	may	have	been	due	to	insufficient	drug	exposure	in	pa‐
tients	requiring	higher	doses	to	suppress	the	inflammatory	burden.

In	 this	 analysis,	 the	 maintenance	 failure	 dose	 escalation	 sub‐
population	 comprised	 clinical	 responders	 to	 tofacitinib	 10	mg	b.d.	
in	OCTAVE	Induction	1	and	2	who	failed	treatment	with	tofacitinib	
5	mg	b.d.	between	weeks	8	and	52	in	OCTAVE	Sustain.	Accordingly,	
treatment	failure	may	have	occurred	during	the	corticosteroid	taper	
in	 conjunction	with	 tofacitinib	dose	 reduction	 (ie	 the	 combination	
of	tofacitinib	dose	reduction	and	corticosteroid	tapering	may	have	
made	 it	more	 likely	 that	 these	patients	would	 lose	 response).	 It	 is	
also	 noteworthy	 that	 patients	 were	 able	 to	 recapture	 response	
while	 undergoing	 the	 mandatory	 corticosteroid	 tapering	 protocol	
in	OCTAVE	Open.	The	efficacy	of	 tofacitinib	 in	 the	dose	de‐esca‐
lation	subpopulation	suggests	the	utility	of	dose	de‐escalation	as	a	
treatment	strategy	for	reducing	drug	exposure—and	thus	the	risk	of	
dose‐dependent	 side	 effects	 including	 herpes	 zoster	 or	 potential	
risk	of	 thrombosis—in	 tofacitinib‐treated	patients	who	were	 in	 re‐
mission	following	52	weeks	of	maintenance	therapy	with	tofacitinib	
10	mg	b.d.

The	incidence	rates	for	adverse	events	of	special	interest	includ‐
ing	serious	 infections,	herpes	zoster	and	malignancies	observed	 in	
the	 dose	 de‐escalation	 and	 dose	 escalation	 subpopulations	 were	
generally	 consistent	with	 those	observed	 in	 the	overall	 tofacitinib	
UC	programme.	However,	due	to	the	small	sample	size	and	differ‐
ences	in	the	disease	characteristics	of	patients	in	these	two	subpop‐
ulations,	 comparison	 with	 the	 overall	 study	 population	 should	 be	
interpreted	cautiously.	The	incidence	rate	of	herpes	zoster	was	nu‐
merically	higher	in	the	dose	escalation	subpopulation	(who	received	
tofacitinib	10	mg	b.d.	in	OCTAVE	Open)	than	in	the	overall	tofacitinib	
UC	programme.7	The	majority	of	herpes	zoster	cases	that	occurred	
had	resolved	without	complications,	and	patients	were	able	to	con‐
tinue	 tofacitinib	 treatment	 or	 resume	 treatment	 following	 tempo‐
rary	 discontinuation,	 consistent	 with	 the	 management	 of	 herpes	
zoster	across	other	tofacitinib	disease	populations.20

When	interpreting	the	efficacy	results	of	this	analysis,	it	should	
be	noted	that	Mayo	endoscopic	subscores	(at	months	2,	12	and	24	
of	OCTAVE	Open)	were	calculated	based	on	 local	 read	of	endos‐
copy,	and	not	central	read,	as	was	the	case	in	the	primary	analyses	
of	the	OCTAVE	randomised	controlled	trials.5	Efficacy	analyses	re‐
ported	in	this	manuscript	were	based	on	the	use	of	non‐responder	
imputation,	which	gives	a	more	conservative	estimate	of	efficacy	
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than	observed	case	data.	Efficacy	and	safety	analyses	in	the	dose	
de‐escalation	and	dose	escalation	subpopulations	should	be	inter‐
preted	with	caution	because	of	the	small	sample	sizes.	In	addition,	
in	this	analysis	of	open‐label,	long‐term	extension	study	data,	there	
was	no	placebo	treatment	arm	with	which	to	compare	safety	data.

These	 analyses	 suggest	 that	 for	 patients	 with	moderate	 to	 se‐
vere	UC	who	had	 initial	clinical	 response	 to	 induction	 therapy	with	
tofacitinib	10	mg	b.d.	and	who	were	in	remission	following	52	weeks	
of	tofacitinib	10	mg	b.d.	maintenance	therapy,	dose	de‐escalation	to	
5	mg	b.d.	was	often	a	suitable	option	for	 long‐term	maintenance	of	
clinical	response,	mucosal	healing	and	remission,	with	a	manageable	
safety	profile.	They	also	demonstrate	the	utility	of	dose	escalation	to	
tofacitinib	10	mg	b.d.	for	patients	who	lose	response	after	reducing	

the	dose	of	tofacitinib	from	10	mg	b.d.	to	5	mg	b.d.	When	compared	
with	the	rate	of	herpes	zoster	in	the	overall	tofacitinib	UC	programme,	
a	numerically	higher	rate	of	herpes	zoster	was	observed	in	the	dose	
escalation	group	although	sample	size	and	tofacitinib	exposure	in	this	
subpopulation	were	limited.	Overall,	these	data	suggest	that	flexible	
dosing	with	 tofacitinib	 5	mg	b.d.	 and	 tofacitinib	 10	mg	b.d.	 can	 be	
incorporated	 into	 long‐term	disease	management	 strategies	 for	pa‐
tients	with	ulcerative	colitis.	Patient‐level	benefit‐risk	assessment	of	
tofacitinib	dose‐changes	should	be	made	by	the	treating	physician.
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TA B L E  5  Summary	of	safety	and	incidence	rates	and	95%	
confidence	intervals	for	safety	events	of	special	interest	in	the	
tofacitinib	dose	escalation	subpopulation	of	OCTAVE	Open

 

Tofacitinib maintenance 
failure dose escalation 
subpopulation (N = 57) 
(Overall exposure: 102.1 
patient‐years)a

Patients	with	adverse	events,	n	(%) 43	(75.4)

Patients	with	serious	adverse	events,	
n	(%)

6	(10.5)

Discontinuations,	n	(%) 32	(56.1)

Due	to	adverse	event	(excluding	
adverse	events	of	worsening	UC)

1	(1.8)

Due	to	insufficient	clinical	response	
(including	adverse	events	of	UC)

25	(43.9)

 n (%)
Incidence rate (95% 
confidence interval)

Serious	adverse	events 5	(8.8) 4.9	(1.6,	11.5)

Serious	infections 1	(1.8) 1.0	(0.0,	5.5)

Herpes	zoster 7	(12.3) 7.6	(3.0,	15.6)

Herpes	zoster	serious	ad‐
verse	events

0	(0.0) 0.0	(0.0,	3.6)

Opportunistic	infectionsb 0	(0.0) 0.0	(0.0,	3.6)

Malignancies	(excluding	non‐
melanoma	skin	cancer)b

1	(1.8) 1.0	(0.0,	5.5)

Non‐melanoma	skin	cancerb 1	(1.8) 1.0	(0.0,	5.5)

Major	adverse	cardiovascular	
eventsb

0	(0.0) 0.0	(0.0,	3.6)

Gastrointestinal	
perforationsb

0	(0.0) 0.0	(0.0,	3.6)

Deaths 0	(0.0) 0.0	(0.0,	3.6)

Abbreviations:	N,	number	of	evaluable	patients;	n,	number	of	unique	
patients	with	one	or	more	events;	UC,	ulcerative	colitis.
aPatient‐years	of	exposure	for	incidence	rates	was	calculated	up	to	the	
earliest	of:	day	of	the	first	event,	time	to	data	cut‐off	or	progression	
to	the	next	study,	or	time	to	last	dose	plus	28	days.	Exposure	time	per	
event	could	be	different	from	overall	exposure.	
bPer	adjudication.	

TA B L E  4  Summary	of	safety	and	incidence	rates	and	95%	
confidence	intervals	for	safety	events	of	special	interest	in	the	
tofacitinib	dose	de‐escalation	subpopulation	of	OCTAVE	Open

 

Tofacitinib maintenance 
remitter dose de‐escalation 
subpopulation (N = 66) (Overall 
exposure: 131.1 patient‐years)a

Patients	with	adverse	events,	
n	(%)

48	(72.7)

Patients	with	serious	adverse	
events,	n	(%)

8	(12.1)

Discontinuations,	n	(%) 14	(21.2)

Due	to	adverse	event	(ex‐
cluding	adverse	events	of	
worsening	UC)

3	(4.5)

Due	to	insufficient	clinical	
response	(including	adverse	
events	of	UC)

6	(9.1)

 n (%)
Incidence rate (95% 
confidence interval)

Serious	adverse	events 5	(7.6) 4.0	(1.3,	9.4)

Serious	infections 1	(1.5) 0.8	(0.0,	4.3)

Herpes	zoster 3	(4.5) 2.3	(0.5,	6.8)

Herpes	zoster	serious	ad‐
verse	events

0	(0.0) 0.0	(0.0,	2.8)

Opportunistic	infectionsb 0	(0.0) 0.0	(0.0,	2.8)

Malignancies	(excluding	non‐
melanoma	skin	cancer)b

1	(1.5) 0.8	(0.0,	4.3)

Non‐melanoma	skin	cancerb 2	(3.0) 1.6	(0.2,	5.6)

Major	adverse	cardiovascular	
eventsb

0	(0.0) 0.0	(0.0,	2.8)

Gastrointestinal	
perforationsb

0	(0.0) 0.0	(0.0,	2.8)

Deaths 0	(0.0) 0.0	(0.0,	2.8)

Abbreviations:	N,	number	of	evaluable	patients;	n,	number	of	unique	
patients	with	one	or	more	events;	UC,	ulcerative	colitis.
aPatient‐years	of	exposure	for	incidence	rates	was	calculated	up	to	the	
earliest	of:	day	of	the	first	event,	time	to	data	cut‐off	or	progression	
to	the	next	study,	or	time	to	last	dose	plus	28	days.	Exposure	time	per	
event	could	be	different	from	overall	exposure.	
bPer	adjudication.	
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