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Subjective loss of clinical response to TNFi in axSpA
relates to recurrence of MRI bone marrow oedema
particularly with long-acting agents
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Abstract

Objectives. Subjective loss of response immediately prior to routine TNFi therapy can occur in axial spondyloar-

thritis (axSpA). We investigated clinical outcomes in patients taking the first three licenced TNFis and correlated

this with recurrence of MRI bone marrow oedema (MRI-BMO).

Methods. Proof-of-concept study including axSpA patients established on etanercept (ETA), adalimumab (ADA) or

infliximab (IFX) reporting symptom deterioration prior to next dose. MRI/clinical data were collected prior to sched-

uled dose (v1), 4 days post-dose (v2) and at the time of patient-reported symptom return (v3). MRI spine/sacroiliac

joints utilizing 3 T were scored using the semi-quantitative Leeds MRI scoring system.

Results. A total of 113 clinical assessments and MRIs were performed in 38 participants (ADA¼16, ETA¼ 12,

IFX¼ 10), mean age 42.1 years 6 24.4(2SD, n¼38), 71.1% male (n¼27/38), 69.7% HLA-B27 positive (n¼23/33). At

v1, all patients had high disease activity [ASDAS-CRP¼3 (2.7–3.7)] and 57.9% had MRI-BMO (number of MRI-

BMO: ETA¼26, ADA¼ 59, IFX¼28). Improved clinical responses were seen at v2 [ASDAS-CRP

�0.41(�0.81�0.30), P ¼0.018; BASDAI �0.58(�2.2�0.52), P ¼0.024]. Despite just a 4-day interval between v1

and v2, a numerical reduction in MRI-BMO lesions between v1/v2 was observed (ETA¼�6, ADA¼�10, IFX¼�3).

By v3, comparatively fewer new BMO lesions were detected in the ETA and ADA groups compared with IFX

(ETA¼�1, ADA¼þ3, IFX¼þ8), although the numbers were too small to enable testing for statistical significance.

Conclusions. Short-lived fluctuations in MRI-BMO were commoner with longer-acting agents and corresponded

with subjective loss of clinical response before next scheduled TNFi dose. Larger studies are needed to confirm

the possible pathogenic implications of this phenomenon.
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Rheumatology key messages

. Loss of response to scheduled TNF-inhibitor in axial spondylarthritis (axSpA) correlates with fluctuating
MRI inflammation.

. These changes may be more common with longer acting TNF-inhibitors compared with short acting
TNF-inhibitors.

. Fluctuating inflammation could mimic the natural history of axSpA and increase new bone formation.
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Introduction

Axial spondyloarthritis (axSpA) is an inflammatory arth-

ritis primarily affecting the sacroiliac and peripheral

joints/entheses and is associated with extra-articular

manifestations [1]. For patients who do not respond to

NSAIDs, 70% achieve disease control with TNF inhibi-

tors (TNFis) [2], which is associated with resolution of

bone marrow oedema (BMO) lesions on MRI representa-

tive of acute inflammation. However, in real life some

patients report loss of treatment effect just prior to their

next dose. This may occur more frequently with TNFi

agents that have a longer half-life such as infliximab

(IFX) and adalimumab (ADA) (administered at 6-week

and 2-week intervals, elimination half-life of 12–17 days

and 11–18 days, respectively) [3, 4] when compared

with etanercept (ETA) (administered weekly, elimination

half-life of 70 h) [5], and may in part be associated to the

development of human anti-chimeric antibodies [6].

At the clinical level, this loss of response may not lead

to immediate discontinuation of therapy as patients

often simply self-manage symptoms in anticipation of

the next TNFi dose. However, it is unknown whether this

phenomenon correlates with clinical measures of dis-

ease activity or active inflammation on MRI. From the

aetio-pathogenic viewpoint, it is now widely accepted

that inflammation leads to new bone formation [7, 8]

and hence that repeated cycles of therapy induced

osteitis and its suppression may be of interest to under-

standing disease. The aims of this study, therefore, were

to explore the impact of clinical subjective loss of

response before the next scheduled dose to three TNFi

with short (ETA), medium (ADA) and long mechanisms of

action (INF) on MRI-determined inflammatory lesions of

BMO or osteitis and their association with clinical out-

comes of disease activity.

Methods

This was a single-center, observational, open-label

proof-of-concept study conducted at the Leeds

Teaching Hospitals NHS Trust, UK. Eligibility criteria

were adult patients with axSpA already established on

ADA, ETA and IFX as per NICE criteria and who

reported subjective loss of response (defined as patient-

reported loss of drug effect) in the days prior to the next

scheduled treatment dose [9]. Primary end points were

changes in MRI-BMO lesions of the lumbosacral spine

and sacroiliac joints. Secondary endpoints were

BASDAI, BASFI, AS disease activity score CRP (ASDAS-

CRP), visual analogue scale (VAS) pain (day and night),

and both VAS physician and patient global assessment

of disease activity.

MR images of the SIJ (coronal oblique T1 and STIR

sequences) and whole spine (sagittal T1 and STIR

sequences) were acquired utilising a Magnetom Vida

3 T scanner and reported for the presence of acute in-

flammatory changes using the activity score proposed

within the Leeds MRI Scoring System [10]. Briefly, four

quadrants are assessed at both sides (right and left) of

the SIJ for the presence of BMO in the subchondral re-

gion and bone marrow cavity. BMO is defined as low

signal intensity on T1, and/or high or intermediate bone

marrow signal with irregular contour on a T2 SPIR or fat

suppressed image. Presence or absence in the SIJ was

recorded and severity ranked based on a volumetric

estimate that considers the extent and intensity of the

oedema lesions on a semi-quantitative scale [0, absent;

grade 1, mild (<25%); grade 2, moderate (25–75%);

grade 3, severe (>75%) of the quadrant affected]. An

overall score of inflammatory activity was calculated as

the sum of the scores of BMO making the total maximal

score for each abnormality 12 per joint (24 per patient).

For the spine, lesions were identified on vertebral

bodies, posterior elements, and spinous processes and

graded on a semiquantitative scale [11]. Images sets

comprising three scans were read by consensus by two

experienced readers (H.M.-O. and D.M.) blinded to

clinical characteristics, treatment drug and time of study

visits. Clinical and MRI data were collected at each of

three study visits: within 48 h of next treatment dose

(v1), 4 days after (v2) and at the time of reported loss of

response up to 48 h before the next dose (v3). All

patients were advised to stop taking NSAIDs 48 h prior

to attending their MRI scans, as per routine clinical

practice in our department.

Response to treatment was defined as either a reduc-

tion in BASDAI or BASFI >2 points or >50% baseline

score, or a reduction in ASDAS-CRP >1.1 points com-

pared with baseline. Mean/S.D. or median/interquartile

range (IQR) were used for parametric/non-parametric

data, respectively. Mann–Whitney U tests were used to

compare unpaired non-parametric data and Wilcoxon

signed rank test for paired non-parametric data. All anal-

yses were performed using SPSS v26. The study had

ethical approval by the Leeds East Research Ethics

Committee (11/YH/0363) and all patients provided

informed written consent.

Results

Baseline demographic and clinical variables did not dif-

fer significantly between treatment groups (Table 1;

ADA, n¼ 16, ETA n¼ 12, IFX, n¼ 10). The majority were

male (71.1%, n¼ 27/38), mean age was 42.1 years

[624.4 years (2 SD) (n¼38)], 69.7% (n¼ 23/33) were

HLA-B27-positive and 67.6% (n¼ 25/37) were in em-

ployment. Overall, 40.48% of patients were using

NSAIDs at baseline (17/42). NSAID use did not differ be-

tween the three groups (all P < 0.05, Table 1) or be-

tween those with/without bone marrow oedema at any

study visit (all P <0.05). 84.2% (n¼32) fulfilled mNYC

for radiographic sacroiliitis and were hence classified as

radiographic axSpA (r-axSpA)/ankylosing spondylitis

(AS). The remainder (n¼6) were classified as non-

radiographic axSpA (nr-axSpA), five fulfilled the imaging

arm, one classified according to clinical criteria. The

median duration of TNFi treatment before enrolment into

Subjective loss of clinical response to TNFi in axSpA relates to recurrence of MRI-BMO

https://academic.oup.com/rheumatology SI87

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article/61/SI/SI86/6323373 by Saab M
edical Library,AU

B user on 15 April 2024



T
A

B
L

E
1

B
a
s
e
lin

e
d

e
m

o
g

ra
p

h
ic

a
n
d

c
lin

ic
a
ld

a
ta

O
v
e

ra
ll

(n
5

3
8
)

E
T

A
(n

5
1
2
)

A
D

A
(n

5
1
6
)

IF
X

(n
5

1
0
)

B
a

s
e

li
n

e
d

e
m

o
g

ra
p

h
ic

s

v
1

v
2

v
3

v
1

v
2

v
3

v
1

v
2

v
3

v
1

v
2

v
3

S
e
x

(%
m

a
le

)
7
1
.1

0
%

8
3
.3

0
%

6
2
.5

0
%

7
0
.0

0
%

H
L
A

B
2
7

(%
p

o
s
it
iv

e
)

6
9
.7

0
%

6
0
.0

0
%

7
8
.6

0
%

6
6
.7

0
%

W
o

rk
in

g
(%

in
e
m

p
lo

y
m

e
n
t)

6
7
.6

0
%

4
1
.7

0
%

9
3
.8

0
%

5
5
.6

0
%

A
g

e
[y

e
a
rs

(2
S
.D

.)
]

4
1
.2

(2
4
.4

)
4
6
.3

(2
9
.2

)
3
9
.7

(2
1
.8

)
4
0
.8

(2
1
.4

)

W
e
ig

h
t

[k
g

(2
S
.D

.)
]

8
0
.3

(3
8
.6

)
6
8
.2

(2
7
.6

)*
8
4
.1

(3
8
.2

)
9
1
.1

(3
8
.8

)

N
S

A
ID

u
s
e

(%
)

4
0
.4

8
%

3
3
.3

3
%

4
3
.7

5
%

3
8
.4

6
%

C
lin

ic
a
lo

u
tc

o
m

e
s

v
1

v
2

v
3

v
1

v
2

v
3

v
1

v
2

v
3

v
1

v
2

v
3

T
J
C

2
.0

(0
–
5
.0

)
2
.0

(0
–
5
.3

)
2
.0

(0
.5

–
1
0
.0

)
1
.5

(0
–
1
2
.8

)
3
.0

(1
.0

–
8
.8

)
2
.5

(0
–
1
3
.8

)
2
.0

(0
–
4
.8

)
1
.0

(0
–
3
.0

)
2
.0

(0
–
5
.0

)
2
.5

(1
.8

–
5
.8

)
2
.0

(0
.8

–
9
.8

)
3
.0

(1
.8

–
1
3
.8

)

S
J
C

0
(0

–
0
)

0
(0

–
0
)

0
(0

–
0
)

0
(0

–
0
)

0
(0

–
1
.0

)
0

(0
–
0
)

0
(0

–
0
)

0
(0

–
0
)

0
(0

–
0
)

1
.0

(0
–
3
.8

)*
0

(0
–
4
.3

)
1
.5

(0
–
4
.5

)

P
h
y
s
ic

ia
n

V
A

S
5
.1

(3
.2

–
6
.8

)
5
.3

(2
.3

–
6
.1

)
6
.4

(3
.5

–
7
.6

)
4
.3

(2
.5

–
5
.7

)
5
.5

(2
.9

–
7
.2

)
3
.9

(3
.4

–
6
.7

)
5
.0

(2
.8

–
6
.9

)
4
.0

(1
.2

–
6
.0

)
6
.3

(2
.8

–
8
.0

)
6
.2

(4
.9

–
7
.3

)
6
.0

(3
.8

–
6
.6

)
6
.9

(6
.3

–
7
.8

)

P
a
ti
e
n
t

g
lo

b
a
l

5
.3

(3
.1

–
7
.0

)
5
.1

(3
.0

–
7
.0

)
7
.0

(4
.3

–
8
.7

)
5
.4

(4
.7

–
6
.4

)
4
.8

(3
.2

–
7
.5

)
6
.3

(3
.2

–
8
.7

)
5
.3

(2
.7

–
7
.3

)
5
.4

(2
.4

–
6
.9

)
6
.3

(3
.8

–
9
.0

)
5
.6

(2
.9

–
6
.5

)
4
.6

(2
.1

–
7
.3

)
7
.0

(5
.6

–
8
.0

)

T
o

ta
ls

p
in

a
lp

a
in

6
.1

(4
.0

–
7
.2

)
5
.9

(3
.5

–
7
.6

)
6
.6

(3
.8

–
8
.1

)
5
.3

(3
.6

–
7
.2

)
5
.7

(3
.9

–
7
.4

)
5
.8

(3
.5

–
8
.3

)
5
.9

(4
.4

–
6
.8

)
5
.8

(2
.0

–
7
.7

)
6
.6

(5
.1

–
9
.2

)
6
.9

(5
.3

–
8
.0

)
6
.1

(2
.2

–
8
.2

)
6
.5

(3
.7

–
7
.5

)

N
ig

h
t

p
a
in

6
.4

(2
.8

–
8
.0

)
5
.3

(2
.0

–
7
.6

)
5
.7

(2
.3

–
8
.3

)
5
.8

(2
.8

–
7
.9

)
4
.8

(3
.7

–
7
.2

)
4
.8

(2
.8

–
8
.2

)
5
.1

(3
.5

–
7
.3

)
4
.9

(1
.3

–
8
.0

)
5
.7

(2
.0

–
9
.2

)
7
.5

(5
.1

–
8
.2

)
7
.0

(1
.8

–
7
.8

)
6
.4

(3
.8

–
7
.3

)

B
A

S
D

A
I

5
.3

(4
.1

–
7
.4

)
5
.0

(2
.8

–
6
.7

)
5
.7

(4
.0

–
7
.5

)
5
.2

(4
.2

–
7
.1

)
5
.0

(3
.4

–
6
.4

)
5
.8

(4
.0

–
8
.3

)
5
.1

(3
.6

–
7
.3

)
4
.3

(2
.0

–
7
.0

)
5
.4

(3
.6

–
7
.4

)
6
.1

(4
.8

–
7
.9

)
5
.3

(1
.9

–
8
.7

)
5
.8

(4
.0

–
7
.7

)

B
A

S
D

A
I-

R
2
7
.0

0
%

8
.3

0
%

9
.1

0
%

0
.0

0
%

3
7
.5

0
%

6
.7

0
%

3
0
.0

0
%

2
0
.0

0
%

B
A

S
F

I
6
.1

(4
.1

–
7
.8

)
5
.0

(3
.3

–
7
.0

)
5
.6

(3
.9

–
7
.2

)
5
.1

(3
.6

–
8
.6

)
4
.8

(3
.5

–
8
.8

)
5
.5

(3
.8

–
8
.7

)
5
.9

(4
.2

–
7
.2

)
4
.2

(3
.2

–
6
.6

)
5
.5

(4
.1

–
7
.0

)
7
.2

(3
.2

–
7
.8

)
6
.8

(4
.4

–
8
.0

)
6
.7

(3
.2

–
7
.4

)

B
A

S
F

I-
R

3
1
.4

0
%

8
.8

0
%

2
0
.0

0
%

1
0
.0

0
%

3
3
.7

0
%

7
.1

0
%

4
0
.0

0
%

1
0
.0

0
%

A
S

D
A

S
-C

R
P

3
.2

(2
.7

–
3
.7

)
2
.5

(2
.0

–
3
.9

)
3
.1

(2
.5

–
3
.8

)
3
.0

(2
.2

–
3
.7

)
2
.4

(2
.3

–
3
.9

)
2
.9

(2
.0

–
3
.7

)
3
.0

(2
.4

–
4
.0

)
2
.4

(1
.9

–
3
.9

)
2
.9

(2
.3

–
3
.8

)
3
.3

(3
.0

–
3
.5

)
2
.9

(2
.1

–
4
.0

)
3
.3

(3
.1

–
3
.9

)

A
S

D
A

S
-C

R
P

-R
2
1
.9

0
%

6
.7

0
%

0
.0

0
%

0
.0

0
%

3
0
.8

0
%

1
6
.7

0
%

2
0
.0

0
%

0
.0

0
%

C
R

P
2
.0

(2
.0

–
1
5
.5

)
2
.0

(2
.0

–
8
.3

)
2
.0

(2
.0

–
1
1
.8

)
2
.0

(2
.0

–
7
.9

)
2
.0

(2
.0

–
8
.0

)
2
.0

(2
.0

–
1
0
.1

)
2
.0

(2
.0

–
1
5
.8

)
2
.0

(2
.0

–
8
.9

)
2
.0

(2
.0

–
1
0
.6

)
6
.9

(2
.0

–
2
4
.3

)
5
.0

(2
.0

–
1
2
.4

)
1
0
.2

(2
.0

–
1
9
.3

)

M
e
d

ia
n

n
o

.
B

M
O

le
s
io

n
s

2
.0

(0
–
3
.3

)
1
.0

(0
–
3
.0

)
2
.0

(0
–
3
.5

)
0

(0
–
2
.0

)
0

(0
–
1
.8

)
0

(0
–
2
.0

)
1
.5

(0
–
5
.0

)
1
.5

(0
–
4
.0

)
2
.0

(0
–
6
.0

)
2
.0

(1
.5

–
3
.3

)
2
.0

(0
–
3
.0

)
2
.0

(0
.8

–
4
.5

)

T
o

ta
ln

o
.
o

f
B

M
O

le
s
io

n
s

9
2

7
3

8
3

1
9

1
3

1
2

5
1

4
1

4
4

2
2

1
9

2
7

T
o

ta
ln

o
.
G

1
le

s
io

n
s

7
1

5
6

6
0

1
2

9
6

4
3

3
2

3
5

1
6

1
5

1
9

T
o

ta
ln

o
.
G

2
/G

3
le

s
io

n
s

2
1

1
7

2
3

7
4

6
8

9
9

6
4

8

T
h
is

ta
b

le
s
h
o

w
s

th
e

b
a
s
e
lin

e
d

e
m

o
g

ra
p

h
ic

a
n
d

c
lin

ic
a
l

d
a
ta

b
o

th
o

v
e
ra

ll
a
n
d

fo
r

in
d

iv
id

u
a
l

T
N

F
is

.
W

e
ig

h
t

in
th

e
E

T
A

g
ro

u
p

a
n
d

b
a
s
e
lin

e
S

J
C

in
th

e
IF

X
g

ro
u
p

w
e
re

s
lig

h
tl
y

d
if
-

fe
re

n
t

a
t

b
a
s
e
lin

e
(*

P
¼

0
.0

1
4

a
n
d

**
P
¼

0
.0

0
4
,

re
sp

e
c
ti
v
e
ly

).
A

D
A

:
a
d

a
lim

u
m

a
b

;
A

S
D

A
S

-C
R

P
:

a
n
k
y
lo

s
in

g
s
p

o
n
d

y
lit

is
d

is
e
a
s
e

a
c
ti
vi

ty
s
c
o

re
u
s
in

g
C

R
P

;
A

S
D

A
S

-C
R

P
-R

:
A

S
D

A
S

-
C

R
P

re
s
p

o
n
d

e
r;

B
M

O
:

b
o

n
e

m
a
rr

o
w

o
e
d

e
m

a
;

E
T

A
:

e
ta

n
e
rc

e
p

t;
IF

X
:

in
fl
ix

im
a
b

;
S

J
C

:
s
w

o
lle

n
jo

in
t

c
o

u
n
t;

T
J
C

:
te

n
d

e
r

jo
in

t
c
o

u
n
t;

V
A

S
:

v
is

u
a
l

a
n
a
lo

g
u
e

s
c
a
le

.

Stephanie R. Harrison et al.

SI88 https://academic.oup.com/rheumatology

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article/61/SI/SI86/6323373 by Saab M
edical Library,AU

B user on 15 April 2024



the study was 3 years (IQR 1–7 years) with this being the

first biologic treatment for all except five patients.

As anticipated, all patients had high BASDAI, BASFI

and ASDAS-CRP scores at baseline (v1), corresponding

to increased disease activity immediately prior to the

next scheduled therapy, by which time subjective loss

of response had been reported (overall BASDAI¼5.3,

4.1–7.4; overall BASFI¼ 6.1, 4.1–7.8; overall ASDAS-

CRP¼3.2, 2.7–3.7) (Table 1). Just over half of the

patients had evidence of BMO on baseline (v1) MRI

(57.9%, n¼ 22/38) with a median of 2.0 lesions per pa-

tient (IQR¼2.0, 0–3.3) (Table 1). A total of 92 lesions

were detected overall (ETA¼ 19, ADA¼ 51, IFX¼22)

with some patients having lesions at multiple sites.

57.9% (n¼ 22) of patients had �1 Grade 1 MRI-BMO at

v1 and this was more common with longer acting drugs

(ETA n¼ 5/12, ADA n¼9/16, IFX n¼ 8/10) while 26.3%

(n¼10) had at least one Grade �2 lesion (ETA n¼3/12,

ADA n¼4/16, IFX n¼ 3/10). There were no differences

in clinical markers of disease activity between patients

who did, and who did not have BMO at any study visit

(all P >0.05).

Between v1 and v2 (4 days after drug administration)

a small but statistically significant improvement was seen

in BASDAI and ASDAS-CRP [reduction in BASDAI¼
�0.58(�2.2–0.52) P ¼0.024, reduction in ASDAS-

CRP¼�0.41(�0.81�0.30) P ¼0.018] with 75.7% of

patients having some degree of improvement in their

BASDAI or ASDAS-CRP between v1 and v2. BASFI and

VAS night pain also decreased, but these differences

were not statistically significant [BASFI ¼�0.33(�1.12–

0.75) P ¼0.092, VAS night pain¼�0.25(�1.43–0.5) P

¼0.082, respectively]. These improvements in clinical

markers were associated with a reduction in the total

number of MRI-BMO lesions for all drug groups (ETA

¼�6, ADA ¼�10, IFX ¼�3). The level of reduction in

BMO, as well as BASDAI, BASFI, ASDAS-CRP and VAS

night pain was similar between the long, medium and

short-acting TNFi groups (all P > 0.05).

By v3 (at the time of patient-reported loss of re-

sponse) the total number of MRI-BMO lesions was simi-

lar to the number of MRI-BMO lesions at v1, suggesting

formation of new lesions since v2 (v1, n¼92; v3,

n¼83). Comparatively fewer new BMO lesions were

detected in the ETA and ADA groups compared with IFX

(ETA ¼ �1, ADA ¼ þ3, IFX ¼ þ8), although the

numbers were too small to enable testing for statistical

significance (Fig. 1). Clinical markers of response

(BASDAI, BASFI and ASDAS-CRP) across the three

study visits followed the same trend as the MRI findings,

with the worst scores observed at v1, clear improve-

ment at v2 and partial loss of this improvement at v3

(Table 1) although these differences were not statistically

significant (all P > 0.05).

Discussion

This study explored loss of clinical response to TNFi

towards the end of their scheduled therapy for three

TNFi agents in axSpA. Results show that although not

significant, this loss of response corresponded with clin-

ical and imaging markers of disease activity. Further,

clinical improvement after TNFi dosing was mirrored in

improvements in ASDAS-CRP and MRI followed by re-

occurrence of BMO lesions and worsening clinical out-

comes when clinical symptoms of loss of drug effect

were reported. Although there was a numerical trend

whereby recurrence in BMO correlated with worsening

disease activity scores, this was not statistically signifi-

cant, including between patients who did and did not

show evidence of improvement in BMO between study

visits. Interestingly, the shorter acting TNFi, ETA was

associated with fewer new BMO lesions formation prior

to the next dose when compared with mid (ADA) and

longer acting agents (IFX).

An important finding from this study is the apparent

speed at which BMO lesions can form and resolve

(three scans over a 7-day period in the ETA group). To

our knowledge, this is the first study ever reporting MRI

BMO changes over such a short time frame and these

findings are of relevance to understand previous reports

of BMO lagging behind clinical response to biologic

DMARDs and its possible prognostic association with

future flare of clinical symptoms [12]. On the other hand,

we cannot exclude that some of these lesions may be

biomechanical rather than immunological, as both ap-

pear similar on MRI, and there was no control group

against which to compare our findings [13].

Based on our findings, we hypothesize that this re-

petitive ‘switch on/off’ inflammatory cycle in the spine

may mimic the natural history of axSpA and could be an

unrecognized factor leading to progressive spinal new

bone formation under TNFi. Unfortunately, we do not

have longitudinal MRI or plain radiographs to further test

this hypothesis, which would also require significantly

larger number of patients given the highly variable rate

of radiographic progression that can occur [14].

Nevertheless, these observations are highly relevant, be-

cause in real life, subjective loss of response before the

next scheduled treatment loss may not lead to immedi-

ate drug discontinuation or switching, particularly when

there has been previous drug sequencing. However,

knowledge of the natural history of the bone marrow oe-

dema lesion in axSpA remains incomplete with studies

showing lesions appearing within 3 months [15], and

others showing persistence in the face of significant

clinical response [16]. Yang et al. propose that rapid

decrease in BMO on ETA (within 1 month of treatment)

could be used to identify patients who may benefit from

dose tapering; however, no other studies have explored

this concept [17]. Our study does not determine whether

or not these subtle fluctuations in MRI appearances are

of long-term pathogenic significance, or indeed whether

they may be associated with subsequent established

loss of response and drug switching; however, this is an

area of interest for future study.

Clearly, the main limitation of this study is the small

sample size, making it difficult to detect statistically
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significant differences. In addition, there was no com-

parator group. However, the study was a proof-of-

concept design with the purpose of answering the

question as to whether clinical symptoms reported by

the patient, and reflected in their patient-reported out-

comes, corresponded to subjective evidence of disease

on MRI, and to inform power calculations for a validation

study. In addition, data on drug or drug antibody levels

is unfortunately unavailable.

In conclusion, this study showed that loss of response

to TNFi is associated with both worsening of clinical

markers and re-occurrence of MRI-determined BMO

lesions in axSpA. Furthermore, shorter-acting TNFi,

such as ETA, appear to lead to more sustained control

of BMO lesions in the spine and SIJs, although no stat-

istically significant differences were shown. If confirmed,

these observations raise the question of whether

structural progression may be slower with short-acting

biological drugs, which may provide a smoother control

of inflammation, helping inform drug stratification based

on pharmacokinetics and dosing intervals.
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FIG. 1 A series of graphs illustrating changes in the MRI lesions between visits

(A) Change in the total number of MRI lesions in each drug group between visits; (B–D) examples of the change in

MRI lesions for the same patient taken at baseline (B), end point 1 (C) and end point 2 (D). Yellow arrows indicate

areas of active inflammation. G1–3, grade 1–3 lesions on MRI.
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