Intra-articular infliximab in DM ARD-resistant knee

monoarthritis: clinical and ultrasound responses

Aim: Intra-articular (ia.) injection of steroid and systemic DMARD therapy are standard treatments for
inflammatory knee monoarthritis. Reports suggest that ia. infliximab (INF) may be beneficial in refractory
cases. We aimed to investigate the optimum use of this therapy. Materials & methods: A total of 14 patients
with knee monoarthritis, despite DMAARD and NSAID treatment, were treated with up to three ia. injections
of INF. Clinical and ultrasound measures were recorded for up to 1 year. The primary response was an
improvement in composite knee score by at least two points within 12 weeks and deemed clinically useful
if maintained for more than 8 weeks. Pretreatment with ia. methylprednisolone was utilized in some cases,
to try to prolong duration of response to INF. Results: All patients responded to the first INF injection and
11 (78.6%) achieved a clinically useful response. Three out of 14 remained in remission at 1 year, 11 of the
14 relapsed and were retreated. Of these, all achieved the primary response, 70% a clinically useful response
and one remained in remission at 1 year. A total of 90% relapsed and seven received a third INF injection.
Of these, 86% achieved the primary response, 50% a clinically useful response and all seven relapsed. A
total of 11 ia. INF injections were preceded by methylprednisolone, but this did not improve duration of
response. Ultrasound measures mirrored clinical scores in most patients and preceded clinical signs of
relapse overall in 37% (synovial thickness) and 18.5% (power Doppler) by a median of 2-4 weeks.
Conclusion: Repeated ia. INF appears to be an effective treatment in DMARD-resistant knee monoarthritis
and remission up to 1 year was achieved in 29% of patients.
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Inflammatory monoarthritis of the knee is a con-
dition that predominantly affects young men,
who are usually rheumatoid factor negative and
otherwise well. It is considered to be an undiffer-
entiated variant of the seronegative spondyloar-
thropathies (SpA), although in some cases neither
psoriasis, colitis, axial nor other manifestations of
peripheral arthropathy ever develop.
Management is often difficult as repeated aspi-
ration and administration of intra-articular (ia.)
corticosteroid typically leads to short-term ben-
efit, with re-accumulating knee effusion, swell-
ing and disability recurring within a few weeks.
Chemical (osmic acid), radiation (yttrium) or
surgical synovectomy may lead to prolonged
benefit but are invasive and potentially harm-
ful. In many cases the disease escapes control
and ultimately relapses. In such circumstances
an alternative therapeutic approach is systemic
immune suppression with DMARDs. These may
be beneficial, but the patient (and physician) is
often reluctant to take potentially toxic agents
for the sake of one inflamed joint. Invariably
the rheumatologist is faced with a young patient
with disabling and painful synovitis of the knee,
which has not responded in the long term to a
variety of ia. or systemic therapies. In such cases
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there is a reluctance to perform knee arthroplasty
(on the basis of a lack of cartilage damage and
young age) but nevertheless quality of life is
poor and ultimately knee damage and secondary
osteoarthritis are likely to occur.

A role for TNF-a has been established in
the pathogenesis of the seronegative SpA [1,2]
and treatment with anti-TNF-o agents has led
to dramatic clinical responses with respect to
axial and peripheral joint manifestations [3-6].
With the exception of an increased incidence
of opportunistic infections, these agents appear
to have a favorable toxicity profile. However,
in the UK current NICE treatment guidelines
do not permit their use for monoarthritis [101].
There are increasing reports of the efficacy of
ia. administration of anti-TNF-a. therapies for
rheumatoid arthritis (RA), undifferentiated
SpA and psoriatic arthritis (PsA) [7-14]. This is
an attractive option as it delivers therapy locally
rather than systemically to the inflamed joint,
thereby minimizing the total anti-TNF-o dose
given, cost and possibly toxicity. Whilst these
reports support the efficacy of the use of ia. anti-
TNEF-a, they do not provide long-term efficacy
data from which to develop treatment protocols
and ultimately assess cost—effectiveness.
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This prospective observational cohort study
assesses the clinical, ultrasound (US) and sero-
logical response over 1 year to repeated ia. inflix-
imab (INF), with and without preceding ia. cor-
ticosteroid, given to DMARD-treated patients
with inflammatory monoarthritis of the knee.
US has been utilized because it provides infor-
mation relating to synovial thickness, and power
Doppler (PD) sonography in the knee has been
shown to be sensitive to changes following ia.
steroid treatment in RA and SpA [15-17].

Materials & methods

Inclusion & exclusion criteria
Patients were recruited with symptomatic
inflammatory knee monoarthritis, including
undifferentiated SpA, psoriatic, enteropathic,
juvenile and rheumatoid arthritis, despite con-
comitant treatment with DMARDs such as
sulphsalazine (SSZ) and methotrexate, for at
least 2 months, with no dose change within
this time. Patients were excluded if they were
unable to tolerate DMARD therapy or within
the preceding 3 months had received systemic
or ja. anti-IT'NF-ou or any other ia. knee therapy
or procedure.

The study was approved by the Charing
Cross Research Ethics Committee and writ-
ten informed consent was obtained from all
patients. The study was registered with the EU
Clinical Trials database, EUDRACT Number
2006-001448-29. The British Society for
Rheumatology guidelines for detecting and
treating active or latent tuberculosis prior to
anti-TNF-a therapy were followed [102).

Clinical assessment

A clinical composite knee score (CKS) [18] was
calculated (score: 0—6) for the affected knee
(Tasie 1). A lower extremity function question-
naire (score: 0—80) [19] and pain visual ana-
log scores (VAS: 0-10 c¢m) for walking slowly
on the flat and either up or down stairs were
also recorded.

US assessment
Ultrasound assessment of the knee was per-
formed by experienced musculoskeletal radiolo-
gists (James Pilcher and Christine Heron) using
a Philips HDI 5000 (Philips Medical Systems
Andover, MA, USA) with a L12—5 MHz trans-
ducer. For each examination the depth and focal
zones were adjusted to maximize visualization of
the joint capsule and synovium. For the PD stud-
ies, the Doppler settings were optimized to ‘low
flow’, with a medium wall filter (to minimize
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flash artefact) and a pulse repetition frequency
of 700 Hz. The color gain was adjusted to just
below the noise floor and remained at this level
throughout the scanning protocol. Each knee was
scanned in extension, with an anterior approach
in both longitudinal section (LS) and transverse
section (TS). Using a modified technique to that
described by Rubaltelli ez al., five regions of the
knee joint were assessed for maximum synovial
thickness, appearance and PD activity [20]. A
midline longitudinal image through the supra-
patellar pouch was used to measure effusion
depth in milimeters in addition to the param-
eters mentioned above. The medial and lateral
suprapatella recess was then identified by scan-
ning in TS and LS both medially and laterally to
the initial midline position. Finally, the medial
and lateral parapatellar recesses were scanned in
TS, using the vertical border of the patella as an
anatomical landmark. The worst area of synovial
thickening, as determined by the operator, was
measured in each of the five areas, and a mean
score calculated. Grayscale synovial appearance
was categorized as flat (score 1), heaped (score 2)
or villous (score 3) and the mean score from these
five areas was calculated. PD appearances were
scored subjectively (0—3) in each of the five areas
(0 = no flow seen; 1 = flow seen in <25% of
synovium; 2 = flow seen in <50% of synovium;
and 3 = flow seen in >50%) and an overall mean
score calculated. A subjective overall global PD
score (0—3) was also recorded.

The first ten examinations in the study
were carried out by the two operators together
to ensure agreement in their technique, after
which scans were performed by only one of the
operators. Although no formal measure of inter-
observer agreement was performed in this study,
the approach was similar to that described by
Karim ez al., who demonstrated good interob-
sever agreement between two independent oper-
ators [21]. Examples of the different categories
of synovial appearance are presented in Ficure 1.

Treatment protocol
Clinical and US assessments of the affected
knee and serum full blood count, erythrocyte
sedimentation rate and C-reactive protein, were
measured at baseline. Immediately following
this the knee was aspirated to dryness from a
medial or lateral subpatellar approach, using an
aseptic technique and then injected through the
same needle with 100 mg INF reconstituted in
10 ml water for injection. If no joint aspirate
was present the INF was injected with US guid-
ance. The patient was provided with crutches to
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enable them to be non-weight bearing through
the injected knee for 24 h after the procedure.
Stable therapy with DMARD, oral cortico-
steroid and anti-inflammatory drugs (NSAIDs)
was continued. Clinical and US assessments of
knee synovitis and serum acute-phase mark-
ers were repeated at 2, 4, 8 and 12 weeks and
thereafter 8-weekly for 1 year.

The primary outcome measure of response
was an improvement in CKS by at least two
points from baseline within 12 weeks of INF
injection. A clinically useful response was
defined as suppression of CKS by at least two
points from baseline, without return to base-
line for more than 8 weeks. A second or third
injection of INF was offered to patients who
had achieved the primary outcome measure of
response but then demonstrated clinical relapse,
defined as a return in CKS to baseline or higher
no sooner than 8 weeks after the preceding ia.
INF injection. Second and third INF injec-
tions followed the same protocol as the baseline
INF injection with the exception that on some
occasions patients were pretreated with 80-mg
ia. methylprednisolone (Depo-Medrone®;
Pharmacia) into the same knee 1 week prior to
ia. INF. Patients were permitted a maximum of
three INF injections following the same response
and relapse criteria. No further injections of INF
were permitted if clinical relapse occurred less
than 8 weeks after the preceding INF injection.

Statistical analyses
Data were analyzed using Graph Pad Prism
software version 4.03 (GraphPad Software, San
Diego, CA, USA). Significance was defined as a
p-value less than 0.05.

Results

Clinical characteristics
A total of 14 patients (eight male, six female)
with inflammatory knee monoarthritis were
recruited. All had failed to respond to at least

A B

0
Increased warmth Absent
Effusion Absent/not tense
Synovial thickening Absent
Joint line tenderness 0-1
Early morning stiffness <1h

Inactivity stiffness <15 min

Score
1
Present

Moderate—marked/tense

Present
2-3
>1h
>15 min

A single point is assigned for each of the clinically determined parameters present, giving a maximum

score of 6.
Adapted with permission from BMJ Publishing Group Ltd [18].

one DMARD and a median of five ia. steroid
injections. Demographic, diagnosis and treat-
ment characteristics are shown in Tasie 2. In
those patients classified as having an oligoar-
thritis, the treated knee was the only symp-
tomatic joint at enrollment into the study. All
14 patients received the first i.a INF injection,
followed by a second INF injection in 11 and
a third INF injection in seven patients. US
guidance was required for eight INF injec-
tions, most usually when the knee had been
aspirated and injected with Depo-Medrone
a week earlier. All patients were treated accord-
ing to protocol, except one, in whom a subse-
quent INF injection was given despite clinical
relapse occurring at less than 8 weeks following
primary response to the preceding INF injec-
tion. In this case a combination of unexpected
trauma and discontinuation of DMARD were
felt to be important factors in early relapse, sup-
ported by a period of 20 weeks clinical benefit
following the subsequent INF injection and
recommencement of DMARD therapy. One
patient developed transient nausea and faint-
ness during US-guided INF injection, thought
to be a vasovagal response to the procedure
rather than INF itself. This patient’s treated
knee then remained in remission for 1 year. No
other adverse effects to either ia. INF or steroid
were recorded.

Figure 1. Examples of grayscale appearances of knee synovium. (A) Flat; (B) heaped; and (C) villous.
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Sex (M:F)
Mean age (range); years
Underlying diagnosis

DMARD treatment

Mean duration of disease
(range); years

Levy, Pilcher, Heron & Kiely

8:6

36 (25-65)

5 seronegative monoarthritis
4 seronegative oligoarthritis
3 psoriatic monoarthritis

1 enteropathic arthritis

1 rheumatoid arthritis

6 SSZ monotherapy

3 MTX monotherapy

3 MTX + SSZ combination

1 MTX + HCQ combination
1 SSZ + HCQ combination
2 oral prednisolone’

10.2 (1-24)

Median number of ia. steroid injections 5

Mean number of previous DMARDs

Previous ia. therapies

2 (1-3)

3 arthroscopic lavage

2 osmic acid synovectomy

3 arthroscopic surgical synovectomy

Seronegative monoarthritis/psoriatic monoarthritis/enteropathic arthritis/rheumatoid arthritis: other
Jjoints all controlled on existing DMARD, leaving monoarthritis of one knee.

'Both patients also receiving DMARD.

F: Female; HCQ: Hydroxychloroquine, ia.: Intra-articular; M: Male; MTX: Methotrexate,

SSZ: Sulfasalazine.
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Clinical scores
Tasee 3 details the proportion of patients and time
intervals for the primary response, a clinically
useful response, CKS scores, remission at 1 year
and relapse rates and time intervals after each of
the three INF injections. One patient withdrew
from the study after the second INF injection
as he moved away.

Clinical improvement was sustained at
1 year in four patients, in each of whom the
CKS was 0 or 1 and other clinical and US
parameters of synovial disease were also normal
throughout follow-up.

The proportion achieving a clinically useful
response dropped from 78.6% following the
first INF injection to 70 and 50% following
the second and third INF injections, respec-
tively (nonsignificant vs first injection, Fisher’s
exact test).

The median time to relapse was 12 weeks after
the first INF injection and 9 weeks after the sec-
ond and third injections (nonsignificant vs first
injection, Fisher’s exact).

The VAS scores for knee pain on the flat and
on stairs and the lower extremity function scores
all changed in parallel with the CKS scores, but
did not add any additional information to that
represented by the CKS scores. The erythrocyte
sedimentation rate and C-reactive protein were
elevated in some patients, but did not necessarily
rise or fall with changes in the clinical scores.

Int. J. Clin. Rheumatol. (2011) 6(2)

US scores
In general, US parameters of synovial disease
paralleled clinical changes of improvement
and relapse and in a proportion of patients
preceded clinical signs of relapse. The most
sensitive index to change was mean synovial
thickness taken from five knee regions. At base-
line the cohort (n = 14) mean thickness was
4.34 mm (range: 2—6.62 mm; median: 3.42).
Following the first INF injection mean syno-
vial thickness fell in all patients, overall by a
mean of 2.78 mm. All patients demonstrated a
reduction in mean synovial thickness by at least
1 mm and this occurred in ten patients (71%)
at the first assessment, within 2 weeks. In the
11 patients who relapsed, mean synovial thick-
ness rose by at least 1 mm in nine cases (82%),
occurring synchronously with the clinical signs
of relapse in five and in the other four cases a
median of 3 weeks (range: 2—16 weeks) earlier
(36% of all who relapsed). In no case did syno-
vial thickness rise without being accompanied
or followed by a clinical relapse.

Of the ten patients who received a second
INF injection, mean synovial thickness fell by
more than 1 mm in eight (80%), at the time
of INF injection in four out of five cases where
patients had received steroids a week earlier
and in the other four cases within 2 weeks of
the INF injection. Of the nine patients who
relapsed after the second INF injection, mean
synovial thickness increased in seven by at least
1 mm, occurring synchronously with clinical
relapse in three cases and in the other four
cases a median of 4 weeks (range: 3—17 weeks)
carlier (44% of all who relapsed). Similarly in
the seven patients who received a third INF
injection, mean synovial thickness fell within
2 weeks in the majority (six out of seven) and
rose again synchronously with clinical relapse
in five cases and 3—4 weeks earlier in two cases
(28% of all who relapsed; Tasie 4).

The grayscale appearance score (flat, heaped
or villous) in general decreased following INF
injection and increased synchronously or a
few weeks before clinical relapse. This score
was less sensitive to change than the synovial
thickness measurements, with no change occur-
ring at the time of clinical relapse on 37% of
occasions. Similarly, the PD appearances,
recorded as either a mean score from each of
five measured regions or an overall subjective
score, also changed in parallel with the clini-
cal state, but not as closely as mean synovial
thickness. Mean PD scores from each of the
five regions are shown in Tasie 4. This score

future science group



Intra-articular infliximab in DM ARD-resistant knee monoarthritis

Table 3. Clinical composite knee score response to intra-articular infliximab.

1st Rx (n = 14;ia. 2nd Rx (n =11 3rd Rx (n = 7; ia.
steroid n = 0) [1/11 no follow-up]; steroid n = 6)
ia. steroid n = 5)
Primary response; n 14 (100%) 10 (100%) 6 (86%)
Clinically useful response; n 11 (78.6%) 7 (70%); NS* 3 (50%); NS*
Median time to primary response 2 (2-12) 2 (0-4) 1(0-2)
(range); weeks
Mean baseline CKS (range) 3.64 (2-6) 4.5 (3-6) 4.0 (2-6)
Mean maximum fall in CKS 2.86 3.0 2.7
Mean baseline VAS flat (range) 4.6 (1-10) 4.9(0.3-9.2) 4.7 (1.5-8)
Mean minimum VAS flat (range) 1.1 (0-6.7) 1.6 (0-6.4) 0.4 (0-2.8)
Mean baseline VAS stairs (range) 6.1 (1-10) 5.9 (1.6-9.5) 5.5(3.1-8.4)
Mean minimum VAS 1.5 (0-7.8) 2.4 (0-7.5) 1.2 (0-4.6)
stairs (range)
Remission at 1 year; n 3(21.4%) 1(10%) 0
Relapse; n 11 (78.6%) 9 (90%) 7 (100%)
Median time to relapse 12 (8-21) 9 (4-19); NS* 9 (4-20); NS*
(range); weeks
ia. steroid: 80 mg Depo-Medrone®, 1 week prior to infliximab. Primary response: drop in CKS score by 2 points from
baseline. Clinically useful response: CKS suppressed below baseline for a duration of more than 8 weeks.
"Fisher’s exact versus first infliximab injection.
*Mann Whitney U versus first infliximab injection.
CKS: Composite knee score; ia.: Intra-articular; NS: Nonsignificant; Rx: Treatment, VAS: Visual analog score.

improved following INF in 74% cases and rose
with or prior to relapse overall in 63% of cases.
The subjective overall PD score improved fol-
lowing INF in 45% of cases and rose with or
prior to relapse in 64% of cases.

In 22 out of 26 (85%) cases of clinical relapse
synovial fluid was measured as recurring or
increasing in volume, synchronously with clini-
cal relapse in 13 cases (59%) or between 2 and
19 weeks earlier in nine cases (41%).

M Pretreatment with ia.
Depo-Medrone

Pretreatment with ia. steroid was used prior to the
second INF injection in five patients and prior
to the third INF injection in six patients. US

data before and after ia. steroid injection dem-
onstrate that eight out of 11 knees responded,
with reduction in synovial hypertrophy and
vascularity after 1 week (mean PD score prior
to steroid: 1.13; mean poststeroid: 0.17), but
this approach did not improve the duration of
clinical response to INF; median duration with
ia. steroid was 9 weeks compared with 12 weeks
without (p = 0.49; Mann Whitney U test).

B Comparison of patients achieving
long-term remission versus

short-term response

Tasie 5 summarizes the characteristics of patients
who were in remission at 1 year (n = 4) compared
with those who demonstrated relapse. Baseline

Table 4. Ultrasound response to intra-articular infliximab.

Mean synovial thickness

Falls >1 mm post-ia. injection

Rises >1 mm in patients with clinical relapse
Rises >1 mm prior to clinical relapse
Median time prior to clinical relapse (weeks) 3
Mean PD score

Falls post-ia. injection

Rises in patients with clinical relapse
Rises prior to clinical relapse

Median time prior to clinical relapse (weeks) 2
ia.: Intra-articular; PD: Power Doppler.

Injection 1
(n = 14)

14/14 (100%)
9/11 (82%)
4/11 (36%)

12/14 (86%)
7111 (64%)
2/11 (18%)

Injection 2
(n=10)

Injection 3
(n=7)

8/10 (80%)
7/9 (78%) 7/7 (100%)
4/9 (44%) 2/7 29%)
4 35

7/7 (100%)

6/10 (60%) 5/7 (71%)

5/9 (55%) 5/7 (71%)
2/9 (22%) 1/7 (14%)
2 3
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Table 5. Characteristics of patients with short-term response versus those in remission at 1-year evaluation.

n
Sex (M:F)
Diagnosis

DMARDs

Mean baseline CKS (1-6)
Mean baseline ESR
Mean baseline CRP

Mean baseline PD

Mean baseline synovial thickness (mm) 3.41 (median: 2.78; range: 2-6.02)

Remission
4 10
1:3 7:3

2 seronegative monoarthritis,
1 JCA monoarthritis,
1 seronegative oligoarthritis

3 SSZ monoarthritis, 1 MTX + SSZ
3 (median: 2; range: 2-6)

5.5 (median: 5; range: 4-10)

2.7 (median: 2.5; range: 0-6.1)

0.7 (median: 0.8; range: 0.2-1.4)

Short-term response

2 seronegative monoarthritis, 3 seronegative
oligoarthritis, 3 psoriatic monoarthritis, 1 enteropathic
monoarthritis, 1 RA

3SSZ,2 MTX, 3 MTX + SSZ, 1 MTX + HCQ, 1 SSZ + HCQ
3.9 (median: 4; range: 2-6)

19 (median: 25; range: 7-33)

11.6 (median: 15.6; range: 5.2-26.2)

4.72 (median: 3.58; range: 2.12-8.84)

0.68 (median: 0.8; range: 0.2-1)

CKS: Composite knee score; CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate; F: Female;, HCQ: Hydroxychloroquine; JCA: Juvenile chronic arthritis,
M: Male; MTX: Methotrexate, PD: Power Doppler; RA: Rheumatoid arthritis; SSZ: Sulfasalazine.

CKS, acute-phase markers and synovial thick-
ness were lower in the remission group. Owing
to the small numbers no statistical analysis of
this group was performed.

Discussion

This prospective cohort study has demonstrated
the feasibility and good tolerability of up to three
repeated ia. INF injections in conjunction with
DMARD therapy for inflammatory knee mono-
arthritis. Long-term clinical and US remission
was achieved in four out of 14 patients (28.6%)
after one or two INF injections. In the remain-
ing patients the primary clinical response was
observed within a median of 2 weeks of the
first INF injection and sustained for a clinically
useful period of time (more than 8 weeks) in
78.6%. Repeat INF injection also showed a high
rate of clinical response but for a statistically
nonsignificant diminishing period of time, as
judged by the proportion with a clinically use-
ful response dropping to 70% and then 50%
following second and third INF injections and
the time to relapse shortening from a median of
12 weeks to 9 weeks with the second and third
INF injections.

As it is documented that administration of
ia. steroid to the knee can lead to beneficial
effects in other joints and at other inflammatory
sites [15,22], we postulated that the efficacy of ia.
INF might be reduced by systemic spread. For
this reason patients were provided with crutches
to enable them to remain non-weight bearing
through the injected knee for 24 h after INF
injection. Complete bed rest was not practical in
patients of working age range. A second strategy
to diminish this effect was to use ia. steroid
aweek earlier, to attempt to reduce synovial vas-
cularity and thus reduce systemic absorption of
INE. A reduction in PD signal has been reported

within days of steroid knee injection [15,17] and
therefore a week’s interval was utilized in our
study. US confirmed that this strategy did
diminish synovial thickness and PD signal in
this time interval in eight out of 11 cases, but
this did not lead to a prolongation of clinical
response to INF injection. Although a reduction
in vascularity might have increased ia. INF con-
centration, it also might have diminished the
effectiveness of INF by reducing synovial TNF
receptor expression. This would be interesting
to explore with radiolabeled INF or synovial
biopsies. Of additional interest, in two out of
three cases where there was no US response to
ia. steroid at 1 week, there was subsequently no
clinical or US response to INF injection.

Our finding of a very rapid response to INF
injection, with a median clinical response time
of 2 weeks, is consistent with others, including
Conti ez al. who reported response rates 2 weeks
after ia. INF 0f 90 and 85.7%, respectively, in RA
and PsA patients treated with DMARDs and sys-
temic anti-TNF therapies [23]. In this series PsA
patients appeared to respond less well than RA
patients, with only 57.1% of PsA patients con-
tinuing to respond after 12 weeks compared with
90% of the RA group. In our study population
three out of 14 suffered from PsA, of whom none
achieved long-term remission and despite good
responses to the first two INF injections, two
failed to have a clinically useful response after
the third INF injection. By contrast, Niccoli ez /.
reported very good responses for up to 4 months
following repeated ia. INF in three PsA patients
(four treated knees) resistant to methotrexate and
systemic INF [10].

The four patients who went into remission for
at least 1 year had underlying diagnoses of sero-
negative oligoarthritis with solitary knee involve-
ment, monoarticular juvenile inflammatory
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arthritis and seronegative knee monoarthritis
in the other two. Although the numbers are
small, there is a suggestion that the remission
group had less active disease at baseline. This
may directly explain their better outcome and
additionally we speculate that a less vascular
synovium might have resulted in less systemic
absorption and therefore more concentrated INF
within the joint.

It is noteworthy that there are two studies [24,25]
where a high rate of early relapse or no signifi-
cant benefit to ia. INF is reported. These studies
differ from our own and the many other benefi-
cial case series, in that a large proportion of the
patients were not taking DMARDs. This may be
an important factor, as has been observed for the
efficacy of systemic anti-TNF therapies in RA,
where concomitant DMARD treatment confers
benefit over anti-TNF monotherapy [26,27].

Interestingly, in our study one patient exhib-
ited early relapse after discontinuing SSZ (of
his own volition) and then responded for a long
duration to a subsequent ia. INF injection with
SSZ. These observations lead us to suggest that
DMARD:s be continued in patient receiving ia.
INF, at least for the first year.

Ultrasound assessment allowed a study of
synovial disease using both grayscale and PD
appearances. This was noninvasive and rela-
tively easy to perform and the additional infor-
mation complemented the clinical scores. Of
the different US scores, mean synovial thickness
(taken from five regions) was the most sensitive
measure of relapse, showing a rise on 85% of
all occasions where there was a clinical relapse
and this occurred before clinical features were
apparent overall on 37% of occasions, an aver-
age of 5.9 weeks earlier (range: 2—17 weeks).
The PD scores were less sensitive measures of
clinical relapse, rising overall on 63% of occa-
sions where there was a clinical relapse, and
this preceded the clinical features of relapse on
18.5% of occasions, on average 2 weeks earlier.
The difference in performance of the synovial
thickness and PD scores may be a reflection of
the subjective PD scoring system used, in hav-
ing a narrow range of scores, rather than PD
itself not being a useful measure. It is interesting
that both the synovial thickness and PD scores
changed very quickly after INF injection. This
contrasts with the impact of systemic etaner-
cept therapy on knee US appearances reported
by Fiocco et al. where synovial thickness and
pannus/cartilage interface PD scores showed
no change at 3 months but were significantly
diminished at 12 months [28]. We assume that

future science group

the rapid changes recorded in our study reflect
the high concentration of locally administered
INF, despite concerns about systemic spread
from the joint.

Based on our own and other investigators’
findings, we conclude that ia. INF is well toler-
ated and appears to be effective and of clini-
cal benefit in the management of resistant knee
monoarthritis. We would suggest that optimal
outcome requires continued DMARD treatment
and that preinjection with ia. corticosteroid does
not appear to prolong the duration of response
to ia. INF. Although US provides interesting
information about synovial disease, neither
grayscale measures of thickness or appearance,
nor subjective PD scores provide additional
monitoring value over clinical indices of disease
activity and in particular US does not predict
relapse in the majority of cases. Patients with
less aggressive knee inflammation may be more
likely to respond for long periods (at least 1 year
in our study) but regardless of baseline severity a
clinically useful response of more than 8 weeks
may be achieved with repeated INF injections.
ia. INF therefore appears to be a useful therapy
for this group of patients who are often resis-
tant to ia. steroid, surgical or chemical syno-
vectomy and traditional immune suppression

with DMARD:s.
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Executive summary

Repeated intra-articular infliximab in addition to DMARD therapy appears to be an effective treatment of resistant inflammatory

knee monoarthritis.

The majority of patients demonstrate a clinically useful response of more than 8 weeks.
Long-term remission at 1-year evaluation may occur, but only in a minority of patients.

Patients with less aggressive knee inflammation may be more likely to respond for long periods.

Pretreatment with intra-articular steroid does not lengthen the duration of response.

Ultrasound measures of synovial disease mirror clinical signs and precede clinical relapse in a minority.

Repeated intra-articular infliximab injections are well tolerated.
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