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BACKGROUND/PURPOSE:	The	imaging	arm	of	the	ASAS	
axial	spondyloarthritis (SpA)	criteria	requires	the	presence	
of	sacroiliitis on	MRI	or	radiographs.	In	patients	(pts)	with	
non-radiograp axial	SpA (nr-axSpA),	there	may	be	
inflammation	along	the	spine	in	the	absence	of	sacroiliac	
joint	(SIJ)	inflammation	on	MRI.	This	analysis	evaluated	the	
existence	of	spinal	inflammation	on	MRI	at	baseline	(BL)	in	
nr-axSpApts	with	and	without	inflammation	in	the	SIJs MRI.
METHODS:	ABILITY-1	is	an	ongoing	multicenter,	randomized,	
controlled	trial	of	adalimumab vs.	placebo	in	pts	with	nr-axSpA
classified	using	the	ASAS	axial	SpA criteria,	who	had	an	
inadequate	response,	intolerance	to,	or	contraindication	
for	NSAIDs.	MRI	of	the	SIJ	and	spine	performed	at	BL	were	
centrally	scored	using	the	SPARCC	method	(6-DVU	method	for	
the	spine)	by	2 independent	readers	blinded	to	the	treatment	
codes.	Mean	scores	of	the	readers	were	used.	SPARCC	score	
≥2	for	either	the	SIJ	or	spine	was	used	as	the	operational	
definition	of	positive	MRI	evidence	of	inflammation.	For	these	
analyses,	all	pts	were	combined,	independent	randomization.
RESULTS:	Mean	symptom	duration	of	the	study	population	
(N	=	185)	was	10 years.	At	BL,	48%	of	pts	were	reported	by	
the	local	investigator	to	have	past	or	present	MRI	evidence	
of	sacroiliitis as	required	by	the	ASAS	axial	SpA criteria.	Of	pts	
with	available	BL	SPARCC	scores,	40%	had	a	BL	SIJ	score	≥2	
and	52%	had	a	BL	spine	score	≥2.	Of	the	pts	with	BL	SPARCC	SIJ	
score	<2,	49%	had	evidence	of	spinal	inflammation	(BL	SPARCC	
spine	score	≥2).	Comparison	of	BL	disease	characteristics	
based	on	BL	spine	and	SIJ	scores	<2	vs.	≥2	were	generally	
comparable	except	for	a	greater	proportion	of	males	among	
those	with	spine	and	SIJ	scores	≥2,	and	younger	age	and	
shorter	symptom	duration	among	those	with	spine	and	SIJ	
scores	<2.	The	cumulative	probability	plot	(Figure) shows	a	
similar	distribution	of	SPARCC	spine	scores	regardless	of	
presence	or	absence	of	SIJ	inflammation	on	MRI.	The	most	
frequently	involved	DVUs with	bone	marrow	edema	were	in	
the	lower	thoracic	and	lumbar	spine.

ABSTRACT

Figure.	Cumulative	Probability	for	
Baseline	MRI	SPARCC	Spine	Scores
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MRI,	magnetic	resonance	imaging;	SI,	sacroiliac;	SPARCC,	 Spondyloarthritis Research	Consortium	 of	Canada.

CONCLUSIONS:	Assessment	by	experienced	readers	shows	
that	spinal	inflammation	on	MRI	may	be	observed	in	half	of	
nr-axSpApts	without	SIJ	inflammation	on	MRI.	MRI	of	both	
sites	might	be	of	value	when	evaluating	pts	with	nr-axSpA.	
These	data	in	pts	with	long-standing	disease	need	to	be	
confirmed	in	pts	with	shorter	disease	duration.

• The	imaging	arm	of	the	Assessment	of	Spondyloarthritis
international	Society	(ASAS)	axial	spondyloarthritis (SpA)	
criteria	requires	the	presence	of	sacroiliitis on	MRI	or	
radiographs1

• In	patients	with	non-radiographic	axial	SpA (nr-axSpA),	
there	may	be	inflammation	along	the	spine	in	the	absence	
of	sacroiliac	(SI)	joint	inflammation	on	MRI
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• To	evaluate	the	existence	of	inflammation	in	the	spine	on	
MRI	at	baseline	in	nr-axSpApatients	with	and	without	
inflammation	in	the	SI	joints	on	MRI

STUDY	DESIGN	(FIGURE	1)	
• ABILITY-1	is	an	ongoing	phase	3,	multicenter,	randomized,	
controlled	trial	of	adalimumab (ADA)	vs.	placebo	(PBO)	in	
patients	with	nr-axSpA classified	using	the	ASAS	axial	SpA
criteria,	who	had	an	inadequate	response	to,	intolerance	to,	
or	contraindication	for	nonsteroidal anti-inflammatory	drugs	
(NSAIDs)

Figure	1.	ABILITY-1	Study	Design

eow,	every	other	 week.

MAIN	INCLUSION	CRITERIA
• Age	≥18	years
• Inadequate	response	or	intolerance	to	≥1	NSAID,	
or	contraindication	for	NSAIDs

• Fulfillment	of	the	ASAS	criteria	for	axial	SpA (Figure	2)
• Active	disease	defined	as:
– Total	Back	Pain	≥40	(0–100	mm	visual	analog	scale	[VAS])
– BASDAI	≥4	(0–10	cm	VAS)

Figure	2.	ASAS	Classification	Criteria	for	
Axial	SpA

Rudwaleit M,	et	al.	Ann	Rheum	Dis.	2009:68:777–83.

MAIN	INCLUSION	CRITERIA
• Diagnosis	of	AS	defined	by	the	modified	New	York	criteria
• Past	or	present	diagnosis	of	psoriasis	or	psoriatic	arthritis	
• Prior	exposure	to	biologic	therapy

ASSESSMENTS
• MRI	of	the	SI	joint	and	spine	was	performed	at	baseline	
– Images	were	scored	using	the	SPARCC	method	for	SI	joints	
and	the	SPARCC	6-DVU	(discovertebral unit)	method	for	
the	spine	by	2 independent	readers,	blinded	to	treatment	
and	timepoint2,3

– Mean	scores	of	the	2	readers	were	used
– Spine	scoring
§ The	6	most	severely	affected	DVUs were	selected	by	an	
independent	reviewer	who	did	not	perform	the	scoring

§ Assessment	and	scoring	of	DVUs
• Each	DVU	is	divided	into	4	quadrants	and	each	
quadrant	is	assessed	for	the	presence	(1)	or	absence	
(0)	of	bone	marrow	edema

• Scoring	is	done	for	each	quadrant	for	3	consecutive	
sagittal slices	per	DVU	yielding	a	maximum	score	of	
12	per	DVU	for	bone	marrow	edema

• Each	sagittal slice	per	DVU	is	given	an	additional	score	
of	1	for	the	presence	of	an	“intense	lesion”	and	an	
additional	score	of	1	for	a	“deep	lesion”	(defined	as	a	
homogenous,	unequivocal	increase	in	STIR	signal	>1	
cm	depth	from	vertebral	endplate)

• The	total	maximum	score	for	all	6	DVUs is	108:
º Presence	of	“bone	marrow	edema”														=						72
º Presence	of	“intense	edema”																									=						18
º Presence	of	“deep	edema” =						18

108
– SI	joint	scoring
§ Six	consecutive	coronal	slices	were	selected	as	those	
representing	the	synovial	compartment	of	the	SI	joints

§ Assessment	and	scoring
• Each	SI	joint	(left	and	right)	is	divided	into	quadrants	
for	a	total	of	8	per	coronal	slice

• Each	quadrant	is	assessed	and	scored	for	the	presence	
(1)	or	absence	(0)	of	bone	marrow	edema

• Each	SI	joint	is	also	scored	for	“intensity”	(1)	and	for	
“depth”	(1)

• The	total	maximum	score	for	all	SI	joints	across	6	slices	
is	72:
º Presence	of	“bone	marrow	edema”														=						48
º Presence	of	“intense	edema”																									=						12
º Presence	of	“deep	edema” =						12

72
– Inter- and	intra-reader	reliability	for	MRI	SPARCC	scoring	of	
both	SI	joints	and	spine	were	determined	

STATISTICAL	METHODS
• All	patients	were	combined	in	these	analyses,	regardless	of	
randomized	treatment	assignment	

• Analysis	of	variance	was	used	to	determine	the	intraclass
correlation	coefficient	(ICC)	for	intra- and	inter-reader	
reliability	of	MRI	SPARCC	scores

• Positive	MRI	evidence	of	inflammation	was	defined	as	a	MRI	
SPARCC	score	≥2	for	either	the	SI	joint4	or	spine

Table	1.	Baseline	Demographics	and	
Clinical	Characteristics	by	Baseline	MRI	
SPARCC	Scores

SI Joint Score <2 SI Joint Score ≥2

Spine Score <2
(N = 56)

Spine Score ≥2
(N = 53)

Spine Score <2
(N = 30)

Spine Score ≥2
(N = 42)

Female, % 60.7 62.3 56.7 35.7

White, % 98.2 98.1 100 97.6

Age, years, mean 35.3 40.5 35.9 39.6

Symptom duration, years, mean 7. 9* 11.6 11.0† 10.6

Duration since diagnosis, years, mean 3 2.9 2.4 3

MRI sacroiliitis, past or present, %‡ 37.5 32.1 70 69

HLA-B27+, % 76.8 84.9 80 71.4

*N	=	52;	†N	=	28;	‡As	reported	 by	the	investigator.
MRI,	magnetic	resonance	imaging;	SI,	sacroiliac;	SPARCC,	 Spondyloarthritis Research	Consortium	 of	Canada.	

• In	the	overall	study	population	(N	=	185),	mean	symptom	
duration	was	10 years	
– At	baseline,	48%	of	patients	were	reported	by	the	local	
investigator	to	have	past	or	present	MRI	evidence	of	
sacroiliitis as	required	by	the	ASAS	axial	SpA criteria

• 181	patients	had	baseline	MRI	SPARCC	scores (Table	1)
– 40%	had	a	baseline	SI	joint	score	≥2	
– 52%	had	a	baseline	spine	score	≥2
– Of	the	109	patients	with	a	baseline	SI	joint	score	<2,	49%	
had	evidence	of	spinal	inflammation	defined	as	a	baseline	
spine	score	≥2

• A	greater	proportion	of	patients	in	the	subgroup	with	
baseline	MRI	SPARCC	SI	joint	and	spine	scores	≥2	were	
males,	compared	to	the	other	subgroups

• Mean	age	and	symptom	duration	were	also	noted	to	be	
lower	in	the	subgroup	with	SPARCC	SI	joint	spine	scores	<2

Table	2.	Baseline	SpA Disease	Activity	by	
Baseline	MRI	SPARCC	Scores

SI Joint Score <2 SI Joint Score ≥2

Spine Score <2
(N = 56)

Spine Score ≥2
(N = 53)

Spine Score <2
(N = 30)

Spine Score ≥2
(N = 42)

SPARCC SI joint score (0–72), mean 0.4 0.5 8.5 14.0

SPARCC spine score (0–108), mean 0.5 7.4 0.4 8.4

BASDAI (0–10 cm VAS), mean 6.6 6.6 6.0 6.4

ASDAS (0–10), mean 3.2* 3.3† 3.3‡ 3.4§

Total back pain (0–10 cm VAS), mean 7.1 7.1 6.6 6.8

PGA of disease activity (0–10 cm VAS), mean 6.8 6.8 6.7 6.8

BASFI (0–10 cm VAS), mean 4.8 4.8† 4.2 4.7

Inflammation (0–10 cm VAS), mean 6.5 6.6 5.9 7.0

CRP elevated, % 25.0 37.7 43.3 38.1

*N	=	53;	†N	=	52;	‡N	=	29;	§N	=	40.
ASDAS,	Ankylosing Spondylitis Disease	Activity	Score;	BASDAI,	Bath	Ankylosing Spondylitis Disease	Activity	Index;	BASFI,	Bath	Ankylosing
Spondylitis Functional	 Index;	CRP,	 C-reactive	protein;	 MRI,	magnetic	resonance	imaging;	PGA,	Patient’s	 Global	Assessment;	SI,	sacroiliac;	
SpA,	spondyloarthritis;	 SPARCC,	 Spondyloarthritis Research	Consortium	 of	Canada;	VAS,	visual	analog	scale.

• A	smaller	proportion	of	patients	in	the	subgroup	with	
SPARCC	SI	joint	and	spine	scores	<2	had	an	elevated	CRP	at	
baseline	compared	to	the	other	subgroups	(Table	2)

• Otherwise,	baseline	disease	activity	measures	such	as	Total	
Back	Pain	VAS,	BASDAI,	and	ASDAS	were	similar	regardless	of	
MRI	findings

Table	3.	Inter- and	Intra-reader	Reliability	
for	Baseline	MRI	SPARCC	Scores	

Intra-reader reliability
(ICC)

Intra-reader reliability 
(ICC)

Reader 1 Reader 2

Spine 0.90 0.86 0.90

SI joint 0.70 0.92 0.95

ASDAS,	ICC,	intraclass correlation	 coefficient;	 SI,	sacroiliac.

• Inter- and	intra-reader	reliability	for	baseline	SPARCC	spine	
and	SI	joint	scores	were	strong	(Table	3)

Figure	3.	Proportion	of	Patients	With	an	
Edema	Score	of	at	Least	1	for	Each	DVU	by	
Baseline	MRI	SPARCC	SI	Joint	Score

C,	cervical;	DVU,	discovertebral unit;	L,	 lumbar;	S,	sacral;	SI,	scroiliac;	 SPARCC,	Spondyloarthritis Research	Consortium	 Canada;	T,	thoracic.
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MRI,	magnetic	resonance	imaging;	SI,	sacroiliac;	SPARCC,	 Spondyloarthritis Research	Consortium	 of	Canada.

• There	is	greater	SI	joint	inflammation	as	measured	SPARCC	
MRI	scores	among	patients	with	evidence	of	inflammation	in	
the	spine	based	on	a	SPARCC	MRI	spine	score	≥2	(Figure	5)

MRI,	magnetic	resonance	imaging;	SI,	sacroiliac;	SPARCC,	 Spondyloarthritis Research	Consortium	 of	Canada.

• The	cumulative	probability	plot	demonstrates	a	similar	
distribution	of	MRI	SPARCC	spine	scores	regardless	of	the	
presence	or	absence	of	SI	joint	inflammation	on	MRI	(SI	joint	
score	≥2	or	<2)	(Figure	4)

• The	most	frequently	involved	DVUs with	bone	marrow	
edema	on	MRI	were	found	in	the	lower	thoracic	and	lumbar	
spine	(Figure	3)

Figure	4.	Cumulative	Probability	for	
Baseline	MRI	SPARCC	Spine	Scores

Figure	5.	Cumulative	Probability	for	
Baseline	MRI	SPARCC	SI	Joint	Scores

§ Assessment	by	experienced	readers	shows	that	spinal	
inflammation	on	MRI	may	be	observed	in	half	of	nr-axial	
SpA patients	without	SI	joint	inflammation	on	MRI	

– MRI	of	both	the	SI	joint	and	spine	might	be	of	value	when	
evaluating	patients	with	nr-axSpA

§ These	data	in	patients	with	long-standing	disease	duration	
need	to	be	confirmed	in	patients	with	shorter	of	disease

§ MRI	of	both	the	SI	joint	and	spine	might	be	of	value	when	
evaluating	patients	with	nr-axSpA

§ MRI	of	both	the	SI	joint	and	spine	might	be	of	value	when	
evaluating	patients	with	nr-axSpA
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4. Rudwaleit M,	et	al.	Ann	Rheum	Dis.	2009;68:1520–7.
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Chronic Back Pain ≥3 months 
with age of onset <45 years

Sacroiliitis on 
imaging* HLA-B27+

SpA features
Inflammatory back pain
Arthritis
Enthesitis (heel)
Uveitis
Dactylitis
Psoriasis
Crohn’s disease/ulcerative colitis
Good response to NSAIDs
Family history of SpA
HLA-B27+
Elevated CRP

and
≥1 SpA features

and
≥2 other SpA features

*Active (acute) 
inflammation on MRI 
highly suggestive of 
sacroiliitis associated 
with SpA 

or

Definite radiographic 
sacroiliitis according 
to modified New York 
criteria
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•  �Patient Support Programmes (PSP) have the potential to im-
prove care in chronic disease states with complex therapies1. 

•  �Patients with immunomediated chronic diseases treated with 
adalimumab in Spain are offered a proprietary PSP: AbbVie 
Care 2.0 Immunology (AbbVie Care).

•  �This study aimed at assessing the impact of AbbVie 
Care 2.0 Immunology PSP vs the standard of care on 
resources consumption and health outcomes, in Spain.

1. Ganguli A, et al. Patient Prefer Adherence. 2016;10:711-25.
2. Deben Tiscar E, et al. Farm Hosp. 2014;38 Supl 1:27.
3. Cramer JA, et al. Value Health. 2008;11(1):44-7. 
4. Hibbard JH, et al. Health Serv Res 2004;39(4p1):1005-26. 
5. Hibbard JH, et al. Health Serv Res 2005;40(6p1):1918-30.
6. eSalud. www.oblikue.com

•  �A cost-consequence analysis was designed in Excel to 
assess the implementation of AbbVie Care in patients 
with immunemediated chronic diseases along a 1-year 
time horizon, under a hospital perspective.

•  �A panel of 6 hospital pharmacists (from public national 
hospitals) experienced on immune-biologic drugs use, 
collected and validated data on resource consumption 
and health outcomes. 

•  �The hypothetical cohort of patients treated with subcu-
taneous biological agents was distributed among rheu-
matic, dermatologic and gastrointestinal immunomedi-
ated diseases, in line with the distribution found in the 
National Health System2 (Figure 1).

•  �Two different scenarios were evaluated: standard of 
care (No PSP) and AbbVie Care scenario (Figure 1).

•  �The health resource consumption (Figure 1) was used to 
estimate associated annual costs.

•  �Health outcomes were assessed as follows:

•  �AbbVie Care implementation was associated to reduction 
in routine and additional incidence-related visits to physi-
cian, hospital pharmacy and specialized nursery as well as 
visit duration (Table 1, Figure 2A). 

•  �Emergency visits, hospital admission and hospital length 
of stay experienced a reduction with AbbVie Care com-
paring to No PSP (Table 1, Figure 2B).

•  �AbbVie Care implementation increased drug adherence, per-
sistence whereas the number of visits and % of patients 
attending to day-hospital were reduced (Table 1, Figure 3A). 

–  �Adherence: number of doses dispensed in rela-
tion to the dispensing period of 365 days (Medi-
cation Possession Rate-MPR)3.  

–  �Persistence: % of patients on treatment at 3 or 6 months.
–  �Patient Activation Measure (PAM): PAM-10 question-

naire4,5. 
–  �Dexterity: the number of visits and % of patients 

attending to day-hospital due to problems in the 
ability to manage the medication. 

–  �Satisfaction with AbbVie Care (patients and profes-
sionals): Likert scale (very dissatisfied [1] to very satis-
fied [10]).

•  �Consequences are expressed as the difference between 
the most effective (AbbVie Care) and the less effective 
scenario (No PSP), and as the percentage of increment 
compared with the less effective scenario.

•  �Unitary costs (€, 2017) for health resources derived 
from national databases6.

•  �PAM level distribution varied with AbbVie Care imple-
mentation by increasing the proportion of patients at 
higher level of activation (Table 1, Figure 3B).

•  �Satisfaction scores with AbbVie Care reached 9.7/10 for 
patients and 8.0/10 for professionals.

•  �The implementation of AbbVie Care was associated 
to an estimated average cost-savings of €3,578.25 pa-
tient/year (Figure 4).

AbbVie Care  
scenario

•  Adherence
•  Persistence
•  Dexterity

Difference= AbbVie Care -No PSP

•  PAM level
•  Satisfaction with 
    AbbVie Care

•  Routine and additional visits*
•  Routine and additional visit duration* 
•  Emergency Visits
•  Hospital admission
•  Day-hospital visits

Health Outcomes

No PSP 
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Resource Consumption
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• 46.5 years average age
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Figure 1. Study design

Figure 2. Resource consumption (AbbVie Care vs No PSP)
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Patients visiting
day-hospital (%)
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Figure 3. Health outcomes variation (AbbVie Care vs No PSP)

Table 1. Average differences in health outcomes and resource consumption
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2A.Resource consumption related to healthcare 
professionals

Figure 4. Average annual costs associated to resource consumption 
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  No PSP AbbVie Care Difference
Resource Consumption
Routine visits to healthcare professionals

 Annual visits (n)
Physician 3.61 3.14 -0.47
Pharmacist 12.58 8.38 -4.20
Specialized nursery 1.56 1.41 -0.15

 Visits duration  (min/visit)
Physician 20.50 19.37 -1.14
Pharmacist 5.87 5.49 -0.37
Specialized nursery 11.04 9.84 -1.20

Additional visits to healthcare professionals

 Annual visits (n)
Physician 1.48 1.40 -0.08
Pharmacist 1.55 1.37 -0.19
Specialized nursery 1.33 1.13 -0.19

Visits duration  (min/visit)
Physician 18.39 17.33 -1.06
Pharmacist 16.31 15.16 -1.15
Specialized nursery 9.96 8.50 -1.47

Emergency visits & Hospitalization
Emergency visits (n) 1.65 0.68 -0.98
Hospital admissions per patient (n) 1.02 0.16 -0.86
Annual hospital length of stay (days/admission) 4.51 2.22 -2.29
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PSY58

Health Outcomes
Adherence MPR (%) 93.93% 95.46% 1.54%
Persistence 
(% patients on treatment)

At month 3 96.71% 100.01% 3.30%
At month 6 82.19% 90.66% 8.47%

Dexterity
Patients attending to 
day-hospital (%) 18.93% 16.19% -2.74%

Day-hospital visits (n) 2.92 2.58 -0.34

Patient Activation Measure
(% patients PAM-10 level)

Level 1 (0-25) 0.00% 0.00% 0.00%
Level 2 (26-50) 9.93% 2.00% -7.93%
Level 3 (51-75) 51.92% 59.97% 8.05%
Level 4 (76-100) 38.16% 38.04% -0.12%

*Routine and additional visits costs include cost per visits and time (transferred to costs) of healthcare professionals.

2B. Resource consumption related to emergency visits, 
hospitalization and patients’s dexterity

3A. Adherence, persistence and dexterity 3B. Patient Activation Measure distribution (% patients)

MPR: Medication Possession Rate; PAM: Patient activation measure

*To healthcare professionals at hospital setting: physician, hospital pharmacy and specialized nursery 

•  �AbbVie Care improves adherence and persistence among immunomediated disease patients comparing with 
the standard of care. It also promotes patients to a higher level of activation. 

•  �A reduction of the burden of health resources, and consequently cost-savings at hospital setting, is 
associated to AbbVie Care, along with an improvement in health outcomes. 

•  �AbbVie Care also makes for patient’s dexterity improvement required to drug administration, providing a high 
level of satisfaction and patient’s autonomy.


