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The European Spondylarthropathy Study Group (ESSG) clas-
sification criteria1 for spondyloarthropathies (SpA) have
introduced the concept of undifferentiated SpA (uSpA). uSpA
seems to be among the most frequent SpA subsets2. The dis-
ease may run a severe course and a significant percentage of
such patients may develop ankylosing spondylitis (AS) later3.
No disease modifying antirheumatic drug (DMARD) therapy
has been approved for AS to date. The data for sulfasalazine
are somewhat contradictory, with more positive results in
patients with peripheral joint involvement4. However, data on
sulfasalazine in SpA are limited in early and active disease.
Methotrexate has not been properly tested in SpA to date. In

contrast to rheumatoid arthritis (RA), systemic therapy with
prednisolone seems to have limited efficacy in most patients
with SpA and is rarely used. However, this has not been prop-
erly investigated. For patients with uSpA no therapy studies
have been performed. There is a clear need for studying and
developing more effective drugs in SpA.

Using computed tomography guided sacroiliac biopsies we
have shown that tumor necrosis factor-α (TNF-α) mRNA and
protein — but no DNA — of reactive arthritis associated bac-
teria is present in inflamed sacroiliac joints of patients with
SpA5. In an open pilot study we have recently shown that anti-
TNF therapy is effective in patients with severe AS with rela-
tively short disease duration6. This result was confirmed in a
Belgian study with 11 AS patients who had a longer disease
duration7. In this study spinal and peripheral joint symptoms
improved in 21 SpA patients including 8 with psoriatic arthri-
tis (PsA) and 2 with uSpA. The efficacy of anti-TNF-α thera-
py has been documented in 60 PsA patients using etanercept,
another biologic agent directed against TNF-α8. Randomized
controlled trials are currently under way to prove the efficacy
of infliximab and etanercept in AS. Taken together, there is
some evidence that TNF-α plays an important pathogenetic
role in SpA. However, there is a need to study the therapeutic
efficacy of these compounds in different SpA subsets and dis-
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ABSTRACT. Objective. Tumor necrosis factor-α (TNF-α) has been detected in sacroiliac joints of patients with
spondyloarthropathies (SpA). Anti-TNF-α therapy has been efficacious in patients with active anky-
losing spondylitis (AS) and psoriatic arthritis. Similar to these SpA subtypes, therapeutic options in
undifferentiated SpA (uSpA) are also limited. We tested the efficacy of the monoclonal anti-TNF-α
antibody infliximab in patients with active and severe uSpA in an open observation trial.
Methods. Six patients with uSpA were treated with 3 infusions of infliximab in a dosage of 3 (n = 3) or
5 mg/kg (n = 3) at Weeks 0, 2, and 6. The total observational period was 12 weeks. The Bath AS Disease
Activity Index (BASDAI), the Functional Index (BASFI), pain on a visual analog scale, the Bath AS
Metrology Index (BASMI), and quality of life (SF-36) were assessed before, during, and after therapy.
Results. Significant improvement at Day 1 after the first infusion lasting until Week 12 was reported by
5/6 patients. Improvement of ≥ 50% in all activity, function, pain, and swollen joint scores was observed
in the patients taking 5 mg/kg. The 3 mg/kg dose was less effective, resulting in ≥ 15% improvement
in outcome variables. Peripheral arthritis, enthesitis, and spinal symptoms improved equally. C-reactive
protein dropped in 4 patients. Health related quality of life increased. No serious side effects or infec-
tions occurred.
Conclusion. These observations suggest that anti-TNF-α therapy has significant short term efficacy in
patients with severe uSpA. (J Rheumatol 2002;29:118–22)
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ease manifestations. As well, knowledge about proper dosage,
treatment intervals, and comedication is also limited. We
describe first experiences in 6 uSpA patients with severe dis-
ease refractory to conventional therapy.

MATERIALS AND METHODS
Study medication. The study drug infliximab (cA2, Remicade®) is a
human/mouse neutralizing chimeric monoclonal antibody (Mab) of the
IgG1κ isotype (Centocor, Malvern, PA, USA) with specificity and high affin-
ity (Ka = 1010/mole) for TNF-α9. Drug preparation and administration was as
described6. The medication was provided by Essex Pharma, Munich,
Germany, on the basis of treating therapy resistant cases with informed con-
sent. Two different dosages in 3 patients each were used to determine whether
the administration of 3 infusions of cA2 at 3 and 5 mg/kg per dose has a sim-
ilarly beneficial effect on the course of severe uSpA. The first patient received
the 5 mg/kg dose, the second the 3 mg/kg dose, and so on.

Patients. There are no validated outcome measures for uSpA to date.
Nevertheless, due to its clinical and immunological similarity to uSpA the
core set of endpoints in AS10 seemed most suitable to measure the benefit of
anti-TNF-α therapy in uSpA. All 6 patients met the ESSG criteria for SpA1,
but no differentiated subset could be diagnosed. Only those patients were
treated who had severe and active disease lasting > 6 months as defined by a
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)11 score ≥ 4
and by a visual analog scale (VAS) pain score ≥ 4 on 2 occasions with at least
3 days in between despite therapy with nonsteroidal antiinflammatory drugs
(NSAID). Health related quality of life assessments were regularly performed
using the validated SF-36 questionnaire12. All but one patient had formerly
been treated with sulfasalazine. This therapy had been stopped due to either
lack of effect or side effects.

All examinations were performed before, during, and after therapy.
Information on morning stiffness (duration, severity), occurrence of anterior
uveitis (number of episodes, duration), and number of inflamed peripheral
joints was obtained. Outcome measures were quantified by evaluated mea-
surement tools: the BASDAI, a 10 cm VAS for pain, the Bath AS Functional
Index (BASFI)13, and the Bath AS Metrology Index (BASMI)14. Routine
blood tests were performed and patients were screened for HLA-B27 (stan-
dard microlymphocytotoxicity test), rheumatoid factor (nephelometry; nor-
mal < 40 kU/l), antinuclear antibodies (immunofluorescence; normal <
1:320), and C-reactive protein (CRP, nephelometry; normal < 6 mg/l). The
erythrocyte sedimentation rate (ESR, normal ≤ 15 mm/h) was conventionally
determined. All patients had radiographs of the sacroiliac joints. The vertebral
column or other joints with signs of inflammation were radiographed when
appropriate.

Patients were not pregnant, had no previous exposure to murine or
chimeric Mab, had no history of a chronic or serious recent infection or his-
tory of malignancy, and had no significant abnormalities of clinical relevance
in the clinical examination. Disease modifying antirheumatic drugs
(DMARD) or other immunosuppressants and oral corticosteroids had been
withdrawn at least 6 weeks before screening, mostly due to inefficacy.
Patients were allowed to take NSAID as needed but they were asked to record
the daily dosage.

All assessments were taken prior to entering the observational period and
at Weeks 2, 6, and 12. Adverse events were recorded.

Statistical analysis. Wilcoxon’s rank sum test was used to determine the sig-
nificance of the differences of outcome measures.

RESULTS
Six patients with uSpA received infliximab. The patients’ char-
acteristics are shown in Table 1. The median age was 36 years
(range 19–49) and the median disease duration was 6.2 years
(range 1.2–15). Four patients had elevated CRP values; in 3,
this had been documented several times over at least one year.

All patients had inflammatory back pain in the sacroiliac
region before treatment with infliximab; 2 also had inflamma-
tory pain in the cervical spine and one in the whole vertebral
column. No AS relevant changes were found in radiographic
assessments of symptomatic regions of the spine. Four of 6
patients had unilateral sacroiliitis (grade II). One radiographi-
cally negative patient had active sacroiliitis revealed by mag-
netic resonance image (MRI). Three patients had oligoarthri-
tis and 3 polyarthritis of the peripheral joints. Two patients
had additional enthesitis in the feet.

All 6 patients were available for followup. One had an
uncomplicated infectious diarrhea and another had one
episode of atopic dermatitis (xerosis cutis). Five of 6 patients
showed dramatic improvement starting as soon as one day
after the first infusion. One patient (Patient 5) treated with the
lower dosage (3 mg/kg) of infliximab had only partial
improvement of her complaints of inflammatory back pain
and polyarthritis. The analysis of disease activity (by BAS-
DAI) and functional disability (BASFI) and the VAS values
for pain led to a more substantial response in the group of
patients treated with 5 mg/kg compared to the 3 mg/kg group
(Figure 1). In detail (all values are given in ranges), the BAS-
DAI (Figure 1a) in the 5 mg/kg group was 7.0–7.6 before and
0.7–2.7 six weeks after the third infusion. In the 3 mg/kg
group the BASDAI was 7.7–8.6 before and 1.7–7.8 after
treatment. The functional index (Figure 1b) also improved in
all but one patient: the BASFI values had decreased in the 5
mg/kg group from 7.0–7.6 to 0.8–2.7 and in the 3 mg/kg
group from 6.7–8.5 to 0.8–8.4. Pain on VAS improved in the
5 mg/kg group from 7.1–7.7 to 0.8–2.6 and in the 3 mg/kg
group from 5.1–9.0 to 1.2–8.1.

The median of the metrology index (BASMI) in all 6 uSpA
patients without severe involvement of the spine declined
moderately from 2.0 (range 2.0–5.0) to 1.5 (range 1.0–5.0).
Spinal symptoms (Figure 1c), peripheral arthritis (Figure 1d)
and enthesitis improved equally. The median number of
swollen joints was reduced by more than 70% from 4.5 (range
2–13) at baseline to 0.0 (range 0–4) after treatment. In 2
patients of the 3 mg/kg group the single component of the
BASDAI joint pain and swelling improved only slightly upon
treatment, whereas a reduction of the number of swollen joints
was observed. Also, in 2 patients enthesitis improved upon
anti-TNF-α treatment. No patient had established uveitis
within the observation period. Five of 6 patients were able to
stop intake of NSAID during the observation period, whereas
one reduced the dosage to < 50% of the baseline amount.

Median CRP levels dropped from 18.4 (range < 6–120)
mg/l before therapy to < 6 (range < 6–16) mg/l at Week 12.
Calculation of significant differences between baseline and
followup visits for both dosage groups was not possible
because of the small number of patients. Taking both groups
together, improvement between baseline and Week 6 was sta-
tistically significant (p < 0.05) for all outcome variables
despite the BASMI values and CRP levels.
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Table 1. Characteristics of the 6 patients with uSpA treated with infliximab.

Patient
1 2 3 4 5 6

Age/sex 40 F 33 M 20 M 19 M 47 F 49 M
Dosage of infliximab, mg/kg 5 5 3 3 3 5
IBP + + + + + +
Disease duration, yrs 4.3 9.0 1.2 3.0 15.0 8.0
Arthralgias + – – + _
Arthritis Oligoarthritis Polyarthritis Polyarthritis Oligoarthritis Polyarthritis Oligoarthritis
Sacroiliitis* Grade 2, left Grade 2, right Grade 2, right Grade 0; Grade 0 Grade 2, left

MRI: sacroiliitis, right
Enthesitis Achilles – Plantar – –

tendon aponeurosis
bilateral bilateral

HLA-B27 + – + + + +
Other features Stiffness of – – Psoriasis in AS in first-

the neck first-degree degree relatives
relatives

DMARD SSZ, MTX SSZ, MTX, – MTX, SSZ MTX, SSZ SSZ
AZA, AZA, HCQ,

MTX + SSZ Mycophenolate
Prednisolone, mg/day 7.5–15 – – 16 –
Other therapies Local – Radiosynoviorthesis – Synovectomy –

radiation of of the right of tendons of
both Achilles knee the right hand

tendons

IBP: inflammatory back pain, SSZ: sulfasalazine, MTX: methotrexate, AZA:azathioprine, HCQ: hydroxychloroquine. *Radiographic grading according to the
modified New York criteria20.

Figure 1. a. Bath Ankylosing Spondylitis Disease Activity Index (BASDAI); b. Bath Ankylosing Spondylitis Functional Index (BASFI); and 2 single compo-
nents of the BASDAI: c. spinal pain, and d. peripheral joint pain and swelling, before, during, and after treatment with 3 mg/kg (broken lines) and 5 mg/kg (solid
lines) infliximab. Each line represents the course of an Index or a single BASDAI component value in an individual patient. Arrows indicate dates of infusion.
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Improvement of all 8 SF-36 items assessed at baseline and
at Week 12 was noted; the differences between Weeks 0 and
12 were significant (p < 0.05) for the items “bodily pain” and
“vitality” (Figure 2).

DISCUSSION
These data on a limited number of patients suggest (1) that
infliximab is also effective in uSpA, and (2) that a dosage of
infliximab of 5 mg/kg may be more effective than 3 mg/kg for
this indication. A positive effect on 2 patients with uSpA has
also been reported in a study from Belgium7, in which SpA
patients with a longer disease duration compared to our first
study6 were treated with infliximab in a dosage of 5 mg/kg.

USpA is the second most frequent SpA subset following
AS. Its prevalence has been estimated between 2.0%15 and
0.7%16. Similarly to reactive arthritis, psoriatic arthritis, and
arthritis associated with inflammatory bowel disease, 30–50%
of patients with uSpA are at risk to develop AS in the further
course of the disease3. Besides a small pilot study on sul-
fasalazine from our group (unpublished data) no controlled
study in uSpA has been performed to date. Our data indicate
that patients with severe uSpA respond to infliximab therapy
similarly to patients with relatively early AS6. We do recog-

nize that it is unusual that data on the efficacy of a biological
agent are presented for this SpA subset before conventional
DMARD or corticosteroid therapy has been established for
uSpA.

As expected from clinical experience but not from the pub-
lished RA studies17, the higher 5 mg/kg dose was more effec-
tive than the lower 3 mg/kg dose. Nevertheless, the 3 mg/kg
dose was also effective in 2 out of 3 patients. There might well
be a difference between the efficacy of infliximab in RA and
in uSpA. However, there are patients with RA who do better
taking infliximab 5 mg/kg. In the future, the optimal dose and
the interval between treatments may well be determined on an
individual trial and error basis. This clearly needs further
study.

These data on the efficacy of infliximab in uSpA are
important concerning short term efficacy, but they do not
allow conclusions for longterm effects. However, since it is
known that a significant percentage of patients with uSpA
develop AS over time it becomes possible that this transition
can be prevented by early and consequent anti-TNF therapy.
Longterm studies are needed to prove this hypothesis.

However, similarly to RA17, not all patients with SpA seem
to respond. While it seems logical that patients with long-

Brandt, et al: Infliximab in SpA 121

Figure 2. Improvement of global health assessment measures assessed by the SF-36 before and after 12 weeks of treatment with infliximab in 6 patients with
uSpA. Values are median scores on a 0–100 transformed scale, 100 indicating the best health. *Differences between median values of Week 12 versus Week 0
were statistically significant (p < 0.05, Wilcoxon rank sum test).
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standing AS with a fused spine have limited benefit from such
therapy there are phenomena that remain unexplained. One of
our uSpA patients had clear benefit for his enthesitis, but the
back symptoms did not improve. This patient had a normal
CRP. Since we have mostly treated SpA patients with elevat-
ed CRP levels, we cannot say much about those with active
disease and normal CRP — who do exist in significant num-
bers18. However, with regard to the clear effects of infliximab
on CRP and interleukin 6 levels2,17, it may be that the patient
subset with normal CRP levels does not respond in the same
way.

We observed no relevant side effects in the small number
of patients reported here, who were followed over a relatively
short time. In general, there is no evidence for an increased
prevalence of infections19, but, very rarely, cases of tubercu-
losis have been reported. Nevertheless, although there is still
limited experience with this therapy in SpA (about 300
patients have now been treated worldwide), we feel the bene-
fits of anti-TNF therapy justify a small risk. This discussion
will be important to have with our patients as well. 

Having tested the BASDAI in a study of sulfasalazine in
uSpA (unpublished data), we were confident this disease
activity index could also be used for uSpA, because the 2
main and most common symptoms of SpA, inflammatory
back pain and peripheral arthritis of the lower limbs, are also
common in uSpA2 and they are a central part of the BAS-
DAI.

Therapy directed against TNF-α seems to hit a critical tar-
get in SpA. Further studies should clarify whether transition to
AS can be prevented by consequent antiinflammatory treat-
ment strategies. The optimal dose might have to be individu-
ally determined.
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