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In the late 1930s Dr. Nanna Svartz postulated that rheuma-
toid arthritis (RA) had a bacterial etiology and might benefit
from the sulfa drugs then becoming available. She found
that adding sulfonamide to salicylate treatment of RA
yielded little additional benefit and produced considerable
gastrointestinal distress. Hoping that chemically combining
the 2 drugs might at least attenuate gut intolerance, she had
a cooperating drug company link sulfapyridine and 5-
aminosalicylic acid, producing the drug now called
sulfasalazine (SSZ). During the early 1940s she carried out
trials with this drug in rheumatoid disease and claimed
considerable success1. Others reported less consistent
responses and SSZ as an antirheumatoid agent went into
eclipse2,3. Meanwhile, evidence of activity in patients with
reactive arthritis and inflammatory bowel disease led to its
application in Crohn’s disease and ulcerative colitis, where
it remains standard therapy4,5.

Sulfasalazine reemerged as treatment for RA in the late
1970s largely as a result of the favorable findings of
McConkey6. This use has continued and the drug now has

approval for “treatment of rheumatoid arthritis in patients
who have responded inadequately to salicylates or other
nonsteroidal antiinflammatory agents”7. This approval does
not extend to children as the labeling states, “safety and
effectiveness in juvenile rheumatoid arthritis have not been
established”7.

Reports of SSZ use in juvenile RA began to appear in
19868 and have accumulated slowly since. Now most stan-
dard rheumatology9,10 and pediatrics11-14 texts mention SSZ
as a second-line agent for patients with JRA who fail to
respond adequately to nonsteroidal antiinflammatory drugs
(NSAID). Generally their tone is moderate. Schaller’s state-
ment in the Nelson Textbook of Pediatrics14 is typical:
“Sulfasalazine, used for years in children with inflammatory
bowel disease, is being used to treat JRA and the spondy-
loarthropathies. There are no controlled trials of the drug in
treating childhood rheumatic diseases, but some observers
think that this drug may be helpful.”

The extent of SSZ use in pediatric rheumatology practice
appears modest. Mier, et al, in a 286 patient survey from 5
US academic pediatric rheumatology services, found that
3% of patients received SSZ compared with 39% treated
with methotrexate15. In a larger survey covering the US and
Canada, Cron, et al found at least some SSZ use in pauci-
and polyarticular JRA, systemic onset JRA, and seronega-
tive enthesopathy and arthropathy (SEA) syndrome. In SEA
and pauciarticular JRA, SSZ was one of the 3 drugs most
commonly used. The reporting conventions in the article
suggest that respondents gave SSZ to less than 5% of their
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patients with pauci- or polyarticular JRA and to more than
25% of those with SEA.

We found no general survey of use of SSZ for manage-
ment of juvenile arthritis; such a summation might provide
information useful to clinicians managing these problems.
This review covers all reported studies of SSZ safety and
efficacy in chronic juvenile arthritis disclosed by a thorough
literature search, supplemented with articles reporting
unique adverse events found in the same search.

MATERIALS AND METHODS
We searched the medical literature over the period 1978–1999 using
Medline as our primary source, supplemented with the Excerpta Medica
and Derwent databases. The search strategy included the terms juvenile,
rheumatoid, arthritis, sulfasalazine, and sulphasalazine in various combina-
tions. This document summarizes cumulative experience with 4 subtypes of
juvenile arthritis (systemic onset, pauciarticular, polyarticular, and
spondylitis) separately. Most of the papers included several types of JRA in
their series. To contrast total experience in the different forms of juvenile
arthritis, we separated the diagnostic subgroups within each paper and
combined them with patients bearing the same diagnosis in other reports.
In a few instances this was not possible as the investigators combined all
subtypes when reporting efficacy.

We attempted to discern patterns of intolerance or toxicity unique to
children and adolescents by contrasting events reported in this series with
the picture presented in the Food and Drug Administration approved
product literature. The adverse experience section draws from events
reported in conjunction with therapeutic trials as well as individual reports
of unique adverse events.

RESULTS
Most of the papers reported unblinded, open label studies.
The search found 2 controlled studies in JRA and another in
juvenile spondylitis that will be discussed separately. It also
recovered a number of papers that primarily report and
discuss unique adverse experiences associated with SSZ
therapy.

Pauciarticular onset disease. Table 1 lists all papers
published between 1986 and 1998 that evaluated SSZ effi-
cacy in various forms of juvenile arthritis. Of these, 14
reported experience in pauciarticular disease. Two
controlled comparisons will be discussed separately. The 12
open label trials encompassed 248 patients with mean (or
nominal) durations of treatment from 6 months to well over
2 years. In reporting therapeutic responses, all papers
combined joint count changes, erythrocyte sedimentation
rates (ESR), and other continuous numeric variables across
the disease subtypes. Some provided differences in global
outcome assessment by subtype and the Table 1 shows these
where they were provided.

The first published report of SSZ treatment of chronic
arthritis in juveniles came from Ozdogan, et al8 (1986). The
authors reported experience in 18 patients (7 with pauciar-
ticular disease) and did not discriminate SSZ response
among different JRA subtypes. Over observation periods
ranging from 4 to 14 months mean ESR fell from 58 to 34,
mean “joint tenderness score” went from 9.2 to 2.1, and

mean number of active joints from 5.1 to 1.5. All these
changes tested as significant (p < 0.01). Subsequent reports
by Dulgeroglu16, Suschke17, and Grondin, et al18 supported
these findings.

In 1991, Ansell, et al19 published results of an open label
evaluation of SSZ treatment in 51 children and adolescents
with chronic arthritis. These investigators split their study
population according to arthritis type at onset and, for those
with pauciarticular disease, age at onset and course of
disease (persistent pauciarticular vs 5–9 active joints vs 10
or more active joints at the end of the study). Of 25 with
pauciarticular onset at age 9 or less, 15 showed no response
while 3 showed a “good” and 3 more “some” response.
Among the 13 with pauciarticular onset after age 9, 8
showed a “good” response and 3 more showed “some”
useful effect at one year. This 85% response rate among
those with older onset pauciarticular disease contrasted with
24% in those with pauciarticular onset at age 9 or earlier.

The series reported by Joos, et al20 included 35 with
pauciarticular disease. These investigators divided their
pauciarticular onset patients into types IIIa (usually boys
aged 10–15, HLA-B27 positive with acute uveitis) and IIIb
(typically girls under age 5, ANA positive with chronic
uveitis). With a median followup of 12 months, 16 of 27
patients (61%) with type IIIa and 4 of 8 (50%) with type IIIb
achieved remission. The authors reported that numbers of
swollen joints and ESR fell significantly, but they combined
subtypes and did not include numerical summaries.

Relatively small series by Settas, et al21, Gedalia, et al22,
Romicka, et al23, and Huang and Chen26 also showed gener-
ally favorable results. Frosch, et al24 reported 48 patients
with pauciarticular onset JRA, and looked for effect of age
of onset and HLA-B27 status on response to SSZ. Of 8 with
early onset disease, 3 showed at least partial remission.
Twenty-seven of 40 with late onset disease (67.5%)
responded similarly. Best results occurred in late onset
HLA-B27 positive patients, of whom 77.8% had a partial or
complete remission. In another relatively large open label
study Imundo and Jacobs25 reported results in 69 SSZ
treated patients with pauciarticular JRA. Of this group, 16
were ANA positive young girls and 15 had HLA-B27 posi-
tive spondylitis. The fraction showing improvement was
similar for all pauciarticular patients (86%), and for ANA
positive (88%) and HLA-B27 positive (83%) subgroups.
These investigators considered only 7% of the patients with
pauciarticular disease were SSZ treatment failures.

Polyarticular onset disease. This review found 10 open
label and 2 controlled comparison studies that included
patients with polyarticular JRA (Table 1). The open label
studies enrolled a total of 129 patients, most of whom had
an adequate period of observation — few were shorter than
6 months.

Ozdogan, et al8 (7 patients) and Dulgeroglu16 (6 patients)
reported generally good results with SSZ, although each had
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Table 1. Summary of sulfasalazine efficacy studies in pediatric rheumatology.

Lead No. of Pauci Poly Syst Spond Other Design Length Response
Author Patients

Ozdogan8 18 7 7 4 OL 4–14 mo Mean No. active joints 5.1 to
(mean 7.8) 1.5; ESR 58 to 34

Dulgeroglu17 13 7 6 OL 6–24 mo Mean No. active joints 5.9 to
(mean 10.8) 1.3 @ 6 mo

Mean ESR 40.9 to 11.4 @ 6 mo
Suschke18 15 5 10 OL Not One remission, 8 better,

specified 6 no change
4/5 pauci improved

Grondin19 12 3 6 1 2 Retro 0.5–18 mo 1 CR, 6 improved at 6 mo
(mean 10)

Ansell20 51 38 8 5 OL 12 mo Pauci, 11 good, 6 “some”
(nominal) improvement; Poly, 1 good,

2 “some” improvement
Joos21 41 35 5 1 OL 3–36 mo Remission 20/35 pauci,

(median 12) 1/1 systemic, 0/5 poly
Settas22 18 10 5 3 OL 6 mo 0 to 6 mo, mean ESR 58 to

(nominal) 30, joint pain index 38 to 9,
parent disease activity score 3.5
to 2.1

Gedalia23 10 10 OL 6 mo Signif improv 9/10; mean No.
(nominal) active joints 2 to 0.5,

mean ESR 63 to 12
Romicka24 28 7 19 2 OL 6 mo Clinical improv in 23

(nominal) patients. Sore joints 4.8 to
2.0, swollen joints 3.5 to 1.7,
ESR 77 to 30

Frosch25 48 48 Retro Mean 64 Partial or complete
wks remission in 37.5% early

onset and 67.5% late onset
arthritis

Imundo26 139 54 57 5 15 8 OL 1–42 mo Overall 83% had “significant”
(mean 13) improv., best response in pauci

Huang27 36 9 6 21 Retro Mean 2.0 Remit or improve in 9/15 with
yrs+ JRA and 14/21 w/spondylitis

ESR 35 to 18
Suschke28 11 11 OL 12 mo 8/11 remit, 2 failure. Inflamed joint

count 3 to 1, ESR 39 to 14
Job- 23 23 OL 18 on study At 3 mo 20/23 good or very good,
Deslandre29 12 mo at 12 mos 14 in remission
VanRossum30 35 19 SSZ, 16 SSZ Blinded 24 wk Baseline to final change in swollen

18 Plac 16 Plac comparison nominal joint count; Plac -1.4 SSZ-5.1; 
SSZ & Plac physician overall score Plac -0.99, 

SSZ -1.95; ESR Plac -0.04 SSZ -0.74
Hoza31 21 13 (both 23 (both 3 (both Blinded 6 mo (Comb all types) No. aff joints,

drugs) drugs) drugs) comparison SSZ 6.2 to 5.3. Chlor 4.0 to 3.4,
SSZ & Chlor ESR, SSZ 53 to 36, Chlor 41 to 29

Burgos- 17 17 SSZ Blinded 26 wks Both treatment groups improved;
Vargas32 16 Plac comparison patient & physician overall

SSZ & Plac assessment favored SSZ
Piper33 14 14 SSZ, 8 Retro Variable SSZ 6/14 excellent, 7/14

MTX partial response; MTX 1/8
JRA subtype excellent, 3/8 partial response
not specified

Plac: placebo; SSZ: sulfasalazine; MTX: methotrexate; Chlor: chloroquine; ESR: erythrocyte sedimentation rate; CR: complete remission; OL: open label;
Retro: retrospective.
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one patient with no useful response. Other relatively small
series included Suschke17 (10 patients), Grondin, et al18 (6
patients), Joos, et al20 (5 patients), and Settas, et al21 (5
patients). In these studies, 60% or less seemed to improve
during SSZ exposure, suggesting less benefit than had
occurred with pauciarticular patients in the same authors’
series.

The multiclinic experience reported by Ansell19 studied 8
patients with polyarticular disease and saw a good response
in one and fair in 2 patients. These authors concluded that
SSZ was “relatively ineffective” in this form of arthritis. Of
6 patients reported by Huang and Chen26, 2 remitted and 2
showed improvement short of remission.

Among larger studies, Romicka, et al23 included 28
patients (19 polyarticular), of whom 5 dropped out with
drug intolerance. Most patients appeared to benefit from the
drug, with response independent of the arthritis type.
Imundo and Jacobs25 reported experience in 139 patients
treated with SSZ, of whom 57 had polyarticular onset
disease. Forty-three (75%) showed significant improve-
ment; 18 (32%) of these remitted. Response rate in seroneg-
ative and seropositive patients was essentially the same.

Systemic onset disease. This literature review found only 22
patients (19 in open label studies) with systemic onset
disease treated with SSZ (Table 1). Where the authors spec-
ified results separately for the several JRA subtypes, patients
appeared to benefit during SSZ treatment in 4 (of 18)
instances. Ozdogan8 enrolled 4 patients with systemic onset
disease and commented that 2 of these showed an unsatis-
factory response; the outcome with the other 2 was not spec-
ified. Ansell’s series19 included 5 systemic onset patients.
None appeared to benefit and 2 had toxicity severe enough
to necessitate drug withdrawal. One of these had a serum
sickness-like syndrome subsequently seen by others,
notably in patients with active systemic JRA. The Joos20,
Settas21, and Imundo25 studies collectively reported SSZ
associated benefit in 4 of 9 patients with systemic onset
disease.

Spondyloarthropathies. Five studies including one
controlled comparison have reported SSZ treatment of 87
patients with juvenile spondylitis (Table 1). A majority of
patients receiving SSZ in open label trials appeared to
improve. Suschke28 treated 11 juveniles with spondylitis or
reactive arthritis (all HLA-B27 positive) with SSZ. Seven
with spondylitis and one with reactive arthritis went into
“remission” (qualifications for remission not specified)
during this treatment. In the 8 who remitted, mean ESR
went from 39.25 pretreatment to 14.25 during SSZ manage-
ment. Average number of inflamed joints per patient fell
from 3 at initiation to about one at 3 months and less than
one at one year.

A second study (Job-Deslandre and Menkes29) enrolled
23 children with spondylitis, of whom 20 were HLA-B27
positive. Overall, these patients did very well. Of 22 under-

going treatment at 3 months only 2 failed to respond, and the
group mean ESR had decreased from 36.8 to 13.7. At 12
months, 18 patients continued taking SSZ and 78% were in
remission. Huang and Chen’s series25 contained 21 with
spondylitis. Of these patients, 9 remitted and 5 showed
improvement after a mean of 5+ months. Between baseline
and the final reading, mean ESR decreased from 37.9 to
16.3 mm/h. In this study HLA-B27 status did not relate to
SSZ response. Of 139 patients whom Imundo and Jacobs27

treated with SSZ, 15 were identified as a pauciarticular
subgroup with HLA-B27 positive spondyloarthropathy
(SpA). In this group 10 improved (6 remissions), while 2
failed SSZ treatment. The Burgos-Vargas30 controlled
comparison appears below.

Controlled comparison studies. Our literature review found
4 studies that included comparison groups. Of 3 trials
prospectively organized and blinded, only one (van Rossum,
et al29; Table 1) included extensive documentation and
detail. This investigation by the Dutch Juvenile Chronic
Arthritis Study Group involved 7 contributing centers and
enrolled 69 patients in a 24 week, placebo controlled trial.
All patients met European League Against Rheumatism
criteria for oligoarticular or polyarticular onset juvenile
chronic arthritis, with at least one active joint and an insuf-
ficient response to 3 or more months of NSAID treatment.
Patient response was assessed through multiple prospec-
tively defined clinical measures, adverse event inquiry, and
laboratory measurements of disease severity and drug
safety. The nominal SSZ dose was 50 mg/kg/day.

The study enrolled 37 with oligoarticular onset and 32
with polyarticular disease. Of these 69 patients, 52
completed 24 weeks, 32 (86% of those starting) with
oligoarticular arthritis and 20 (63% of those enrolled) with
polyarticular onset disease. Beyond this, the authors did not
compare outcome in these 2 arthritis subtypes; they stated
that “the SSZ treatment effect was not significantly different
between patients with oligoarticular and polyarticular onset
disease.” 

Comparing treatments for baseline to final visit changes
in various disease indices (intent-to-treat analysis), most
measures showed that the SSZ treated patients improved
significantly during the study. Mean number of active joints
decreased by –0.78 in the placebo recipients and –5.54 in
those taking SSZ (p = 0.005). Other group measures that
showed significantly greater improvement with SSZ
included: number of swollen joints, swollen joint severity
score, overall articular severity score, and patients’, parents’
and physicians’ estimate of disease activity. ESR and C-
reactive protein (CRP) differences tested as highly signifi-
cant for ESR (p < 0.0001) and less so for CRP (p = 0.030). 

Hoza, et al30 conducted a 6 month treatment comparison
that enrolled 39 patients (23 pauciarticular, 13 polyarticular,
3 systemic onset). Twenty-one received SSZ (20–30
mg/kg/day) while 18 used chloroquine. Both groups tended
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to improve over the course of the study. Global assessment
by the rheumatologist found improvement in 10 SSZ and 8
chloroquine treated patients, no change in 9 and 3, respec-
tively, and worsening in 3 taking SSZ and 7 chloroquine.
Number of affected joints, pain score, and ESR all
improved, but the 2 treatment groups differed very little.
The authors did not comment on responses of the disease
subtypes. They concluded that SSZ produced slightly better
results but with a higher incidence of intolerance.

Burgos-Vargas, et al31 compared SSZ and placebo for
treatment of juveniles with SpA. Patients in this study
carried a diagnosis of seronegative enthesopathy and
arthropathy or ankylosing spondylitis; the authors combined
the groups for assessment of efficacy. SSZ dose was 1 to 2.5
g/day (30–60 mg/kg/day) administered tid, and the nominal
duration of observation was 26 weeks. Thirty-three patients
(17 SSZ, 16 placebo) were enrolled; 3 SSZ and 4 placebo
recipients did not complete the study. Among those getting
SSZ, there was significant improvement in tender joint and
entheses counts, foot pain/swelling, and health status.
Placebo recipients also improved and there were no drug-
placebo differences among these several endpoints.
However, patient and physician overall assessment, and
need for supplemental medications, favored SSZ by a signif-
icant margin leading the authors to conclude that SSZ is effi-
cacious in this disease (R. Burgos-Vargas, personal
communication).

In a noncontrolled retrospective series that contained a
comparison group, Piper32 collected data from 14 patients
with juvenile arthritis treated with SSZ and 8 who received
methotrexate. The author judged patient response was excel-
lent in 6 and partial in 7 of those using SSZ, while of the 8
treated with methotrexate, one achieved full and 3 partial
control of the process.

Relative efficacy in different forms of juvenile arthritis. Our
results indicate that SSZ is not uniformly effective across all
forms of JRA. With limited efficacy and potentially trouble-
some toxicity, it seems a poor choice for treatment of
systemic onset disease. To help judge its potential in other
forms of juvenile arthritis, we contrasted results across the
various patterns of JRA.

Pauciarticular subtypes. The English multiclinic project
reported by Ansell, et al19 found 8 of 13 patients with older
onset pauciarticular disease did relatively well, while only 3
of 25 with earlier onset pauciarticular disease showed a
good effect at one year. Frosch, et al24 confirmed this
pattern, finding that 67.5% with late onset and 37.5% with
earlier onset disease showed at least partial remissions.
Imundo and Jacobs25 found 88% of ANA positive young
girls and 83% of HLA-B27 positive older patients with SpA
showed “significant improvement.” Joos, et al20 divided
their pauciarticular onset patients according to age and ANA
or HLA-B27 positivity, finding roughly equivalent response
in all subgroups of patients. Thus, of studies that divided

their pauciarticular patients depending on age of onset and
serologic markers, 2 studies19,24 found better response in
older and HLA-B27 positive patients, while 2 studies of at
least equivalent size found no such relationship20,25.

Pauciarticular versus polyarticular. Ansell, et al19 reported
only a modest response to SSZ among patients with
polyarticular onset JRA and concluded the drug was less
effective in poly- than in pauciarticular JRA. Joos, et al20

saw improvement or remission in 30 of 35 pauciarticular
onset patients, and improvement in 2 of 5 polyarticular
patients with no remissions. Smaller series from Settas, et
al21, and Suschke17 similarly found better results with
pauciarticular disease.

Several smaller series (Huang and Chen26 and Romicka,
et al23) showed or alleged equivalent response in poly- and
pauciarticular disease. Among the larger series, Imundo and
Jacobs25 found that 79% of 57 polyarticular and 86% of
pauciarticular disease patients showed significant improve-
ment. The tightly controlled study from the Dutch Juvenile
Chronic Arthritis Study Group (van Rossum, et al29) did not
present separate results from pauci- and polyarticular
patients, but stated that “the SSZ treatment effect was not
significantly different” between pauci- and polyarticular
onset patients. However, 86% of their pauciarticular patients
completed the 24 week study compared with 63% of those
with polyarticular disease, suggesting that those with
pauciarticular disease may have had a more satisfactory
experience with SSZ. Overall, the studies provide a mixed
picture. Some suggest better effect in pauciarticular disease
while some do not. None seem to suggest greater relative
efficacy in polyarticular JRA.

SpA versus other chronic juvenile arthritides. Huang and
Chen26 reported remission or improvement in 14 of 21
patients with juvenile SpA and 9 of 15 with JRA, roughly
equivalent response rates. Applying intent-to-treat assess-
ment to their patients with HLA-B27 positive SpA, Imundo
and Jacobs25 found 66% with “significant improvement.”
This rate of response differed little from other forms of
arthritis similarly assessed in their study.

Seronegative enthesopathy and arthropathy (SEA). At this
time SSZ apparently has its most frequent use in the treat-
ment of the SEA syndrome33. This term rarely appears in the
articles retrieved from this survey. Patients with SEA have
been included in some series combined with other diag-
noses31, and may appear under other terms elsewhere.
Literature found in this survey provides no basis for
comparing SSZ utility in this syndrome with that in other
JRA related entities.

Optimum drug dose. The first published study of SSZ treat-
ment in juveniles with arthritis employed a dose of 50
mg/kg/day with a tapered lead-in8. In subsequent studies
patients received doses ranging from 20 to 83 mg/kg/day,
with total daily doses (where reported) ranging from 1.5 to

Brooks: Sulfasalazine for JRA 849

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2001.  All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


3.0 g. Eleven of the 16 studies that reported dosing on a per
kilogram basis showed a dose range that included 50
mg/kg/day. Three of these dosed some patients at higher
levels, while in 4 studies 50 mg/kg was the highest daily
dose. In the other 4 studies, 50 mg/kg/day was the nominal
and apparently only dose.

Among the trials using lower doses, Imundo and Jacobs25

(average 31 mg/kg/day) and Romicka, et al23 (30
mg/kg/day) reported efficacy results no less favorable than
those from other studies that had used higher doses. Hoza, et
al30 (20–30 mg/kg/day) reported very modest drug associ-
ated improvement, while Ansell, et al19 dosed with 40
mg/kg/day and concluded that the drug was “relatively inef-
fective in children with juvenile arthritis....”

Patterns of drug intolerance. This literature assessment
looked especially for evidence that the toxicity pattern seen
in children and adolescents differed materially from that
described in the current product literature (which principally
reflects experience in adults)7. Our evaluation consisted of 2
parts — toxicity or intolerance reported from efficacy trials,
and reports of unique instances of drug intolerance. With the
former group, one can estimate the population at risk,
allowing some judgment concerning relative incidence of a
given adverse response. The adverse response reports lack a
denominator and permit no such estimate.

Table 2 summarizes the adverse reactions experienced by
SSZ recipients in the efficacy trials, organized by major
organ system. One article (Hoza, et al30) provided a list of
adverse experiences seen in their series but did not include
numbers of occurrences. The table records the existence of
these problems with asterisks indicating the appropriate
reaction. Two of the named problems (seizure, hematuria)
were unique to this series.

Intolerance involving the skin or gastrointestinal tract,
including liver function abnormalities, occurred most
commonly. In this respect the patients with JRA resembled
the adult populations reported in the current product litera-
ture. Neutropenia/leukopenia occurred in 16 patients out of
550 at risk, an incidence of nearly 3%. The problem remitted
on discontinuation of the drug in all instances. Sixteen
patients also reported headache but the drug specificity of
this very common complaint might reasonably be ques-
tioned.

The Dutch multiclinic trial provided an opportunity to
compare SSZ and placebo for occurrence of adverse reac-
tions in a carefully structured study reported in some
detail29. Table 3 summarizes salient findings from that study,
showing that rash, headache, and a variety of gastroin-
testinal complaints occurred more commonly in the SSZ
recipients. In addition, several laboratory abnormalities

The Journal of Rheumatology 2001; 28:4850

Table 2. Adverse reaction summary from published clinical trials: 550 patients treated with SSZ.

System Reaction                                                                     No. Patients
Reporting

Skin Rash 43*
Hematoma 2

Hematologic/ Neutropenia/leukopenia 15*
immunologic Thrombocytopenia 2

Thrombocytopenia + leukopenia 1
Eosinophilia 1
Hypoimmunoglobulinemia 4
Serum sickness-like reaction (fever, rash) 4
Nausea, vomiting, headache 1

abnormal LFT in systemic onset JRA
Immediate allergic reaction 1

CNS/special Headache 16*
sense Migraine 1

Dizziness 1
Agitation 1
Loss of taste 1
Convulsion *

Gastrointestinal Abdominal pain/discomfort 26
Anorexia 21
Nausea and/or vomiting 17*
Diarrhea, bloody diarrhea 11
GI intolerance/upset 10
Liver function abnormality 9
Mouth ulcer 1

Other Fever 3
Hematuria *

*Mentioned in one paper30, which lacks number of occurrences.
LFT: lung function test.
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developed exclusively in those taking SSZ — elevated liver
transaminases (2 patients), leukopenia (2), and hypoim-
munoglobulinemia (4). Ten of 35 SSZ treated patients with-
drew because of clinical intolerance or laboratory
abnormalities. The placebo group lost no patients because of
toxicity.

It is widely held that patients with systemic onset JRA
have a high risk of adverse responses, notably a serum sick-
ness-like reaction, if treated with SSZ. Of 22 children with
systemic onset JRA who received SSZ in the surveyed
studies, treatment was withdrawn in 3 because of a serum
sickness-like picture, and in a fourth who had elevated liver
enzymes, nausea, vomiting, and headache19,25. In a study of
SSZ given to 4 patients with systemic onset JRA, 3 of them
stopped SSZ after occurrence of high fever and generalized
exanthem34. Sherry and Wallace35 treated 19 children with
systemic onset JRA with SSZ and recorded an expected
spectrum of adverse events in 7. No patient in that series
developed a serum sickness-like response.

Independently reported adverse responses during SSZ
therapy included few data not found in the current product
literature and the efficacy trial results. Several articles
reported liver toxicity or failure36-38 with or without accom-
panying problems. Two reports addressed development of a
lupus erythematosus-like syndrome and factors that might
accompany or predispose to this complication39,40. Both
included a mix of adults and children and did not comment
upon differences in these 2 groups. Several other papers
reported occurrence of rash35,41,42; 2 described “desensitiza-
tion” with successful reintroduction of SSZ41,42. One study
(reported in abstract only) found disseminated intravascular
coagulation (DIC) in 2 of 19 children with systemic onset
disease treated with SSZ35. They provided no further infor-
mation on this interesting and possibly serious reaction. The
SSZ product literature does not mention DIC complicating
SSZ therapy7.

DISCUSSION
This literature review found reports of use of SSZ in 550
patients with JRA, half of whom had pauciarticular onset
disease. Although the majority of this patient experience

came from open label uncontrolled trials, observation of
drug associated benefit was consistent across all reports.
One blinded, well controlled study also described a substan-
tial level of benefit with SSZ29, an outcome that should vali-
date the broader open label experience. Several trials found
better SSZ responsiveness among older patients with HLA-
B27 positive pauciarticular disease, but others failed to
confirm this trend.

Open label study experience in polyarticular disease
totaled 152 patients, who yielded more variable outcomes.
An early British multiclinic trial reported poor results in 8
patients with polyarticular JRA19 and may have influenced
thinking on this application of SSZ. The Dutch multiclinic
trial and 2 other studies23,25,29 alleged no difference between
SSZ effectiveness in pauci- and polyarticular disease.
However, in the Dutch trial, 86% of those with pauciartic-
ular JRA and 63% of the polyarticular patients completed
the planned treatment term29, a difference that could imply
poorer control in polyarticular disease.

Currently, SSZ is used most commonly in the seronega-
tive enthesopathy and arthropathy syndrome33. Publications
found by the present survey rarely use this term, although it
does appear on one occasion associated with SpA31 and once
as a separately identified entity25. Perhaps some of the
reports integrated patients with SEA with the spondy-
loarthropathies. All the open label studies in spondylitis
reported respectable disease control25-28, with at least 2/3 of
patients showing SSZ associated benefit. The one controlled
study undertaken in this disease31 showed improved joint
counts in both drug and placebo recipients and no signifi-
cant drug-placebo differences. However, patient and physi-
cian overall assessments favored SSZ by a significant
margin.

In systemic onset disease, SSZ occasionally produced
benefit but also showed a relatively high incidence of serum
sickness and other major forms of intolerance. The risk-to-
benefit balance in these circumstances seems not to favor
the patient. Of interest is the observation that the risk of such
reaction may be greater in systemic onset patients with
persistent active systemic disease. SSZ seems an inappro-
priate choice for treatment in systemic JRA.

For the most part, the pattern of intolerance/toxicity
experienced by the pediatric arthritis patients in these series
was very close to that for adults described in the current
product literature. Thus major adverse reactions included
gastrointestinal distress, rash, headache, and liver toxicity.
The serum sickness-like picture seen mostly in systemic
onset patients may be unique to JRA. Hypoimmuno-
globulinemia was reported in only one study, but is a known
side effect of SSZ43. SSZ has a substantial incidence of
intolerance and toxicity — clinicians in the Dutch controlled
study found it necessary to discontinue SSZ in 10 of 35
patients, while no one in the similar size placebo group
dropped out because of drug intolerance. Fortunately, a
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Table 3. Major adverse reactions from Dutch multiclinic trial.

Adverse Response SSZ Placebo

Gastrointestinal
Abdominal discomfort 17 11
Anorexia 17 7
Nausea 10 4
Diarrhea 5 5

Other
Rash 9 3
Headache 9 5

Total number exposed 35 34
Total reporting any adverse reactions 30 29
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pattern that pervades all reports of toxicity is reversibility on
discontinuation of the drug. There were no deaths attribut-
able to SSZ exposure.

Patients in these studies used and generally tolerated a
broad range of doses. The commonest dose levels were 30
to 50 mg/kg/day. The English multiclinic trial19 used 40
mg/kg/day and reported results less favorable than many
other studies. In the Dutch multiclinic SSZ/placebo compar-
ison, patients took 50 mg/kg/day and experienced
respectable antirheumatic effect. Conventionally, SSZ
dosing begins with a fractional dose, which is then boosted
periodically. Therapists might want to aim for the upper end
of the commonly used range, realizing that some patients
will not tolerate that drug dose.

At this point, SSZ is not the slow acting agent of choice
in any form of JRA. In recent years methotrexate has seen
wide and wholly justified use15,33, and yet more effective
drugs and combinations are appearing44,45. SSZ use will
entail the additional burden of divided daily doses and peri-
odic laboratory and clinical monitoring for safety. However,
the data available indicate that this drug will benefit a
substantial fraction of patients with juvenile arthritis with
pauciarticular disease and spondyloarthropathy, and prob-
ably polyarticular JRA as well. In selected circumstances it
merits consideration as an alternative therapeutic strategy.
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