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METHOTREXATE IN RESISTANT JUVENILE RHEUMATOID ARTHRITIS
Results of the 11.5.A.-U.S.5.R. Double-Blind, Placebo-Controlled Trial

Epwarp H, Granwmy, M.S., Dr.P.H., EanL J. BrREwer, M.D., Niva Kvzmma, MDD,
ALEXANDER SmatROV, M.D., Pu.D., ALEXEr Maxiaav, M.D‘, Igor VoronTsov, M.D., PuD., M.PH,,
CHESTER W. FiNg, M.ID)., ArTayn J. Newwmaw, M.D.,, James T. Cassioy, M.D,,
anND Lawrence 8, Zemzr, M.D., ror THE PEnIaTric EHEUMATOLOGY (JOLLABORATIVE
STUDY GROUP AND THE COOPERATIVE CHILDREN'S Stupy Group

Ahstract Background. The antimetabolite methotrex-
ate has baen shown in placebo-controlled trials to be af-
fective in adulis with rheumatoid arthritis,. Methatrexate
may also be effective in children with resistant juvenile
rheurrratoid arthritis, but the supporting data are from un-
controlled trizls.

Methods.  Centers in the United States and the Soviet
Union participated in this randomized, controlled, double-
Blind tria! designed fo evaluate the effectivaness and safe-
ty of orally administered methotrexate, Patlents received
ore of the following treatments each week for six months:
10 mg of methotrexate per square meter of body-surface
area (low dose), 5 mg of methotrexate per square meter
(very low dose), or placebo. The use of prednisoneg (=10
mg per day) and two nonstereidal antiinflammatory drugs
was afso allowed, ‘

Hesufts.  The 127 children (mean age, 10.1 years) hag
a mean duration of disease of 5.1 years; 114 qualified for

UVENILE rheumatoid arthritis is the most com-

mon rheumatic condition of childhood, with an
annual incidence of about 1.4 cases per 10,000 chil-
dren under the age of 16 years in the United States,
and a prevalence of roughly 1 per 1000.? Three types
of onset of juvenile rheumatoid arthrits are recog-
nized, each of which has a characteristic clinical, epi-
demiolagic, and genetic pattern.® The systemic-onset
form produces a rheumatoid rash and intermittent fe-
ver (temperature, >39.4°C, with daily return to nor-
mal); anemia, pericarditis, and hepatosplenomegaly
are common. The arthritis usually involves multiple
Joints. Polyarticular onset is characterized by arthritis
in five or more joints, and olignarticular onset {(also
referred o as paudarticular) is characterized by ar-
thritis in fewer than five joints, Rheumatoid rash and
intermittent fever ave absent in the palyarticular and
oligoarticular forms, although other systemic manifes-
tations may occasionally be present,
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the analysis of efficacy. According to 2 composite index of
several response variablas, 63 parcent of the children who
received low-dose methotrexate improved, as compared
with 32 percent of those in the very-low-dose group and 36
percent af those in the placebo group (P = 0.013). As
compared with the placebo group, the low-dose groug
also had significantly larger mean reductions from base
lime in the number of jolnts with pain on motion (—11.0vs.
—7.1), the pain-severity scora (—198.0 vs, —11.5), the
nurmber of joints with limited motion (—5.4 vs. —0.7}, and
the erythrocyte sedimentation rate (—19 va. —6 mm per
haur). In the methotrexate groups only three children had
the drug diseontinued bacause of mild-to-moderate side

- effects; none had sevare toxicity,

Conclusions.  Methotrexate given weekly in low doses
is an effective treatment for children with resistant juvenile
rheumatoid arthritis, and =t least in the short term this
regimen is safe. (N Engl J Med 1822;326:1043-8.)

Approximately one third of all patients with Juve-
nile rheumatoid arthritis achieve adequate contrel
of their disease with nonstersidal antiinflammatory
drugs; the remainder arc candidates for more ageres-
sive therapy with second-line agents. In large random-
ized trials in adults with refractory rheumatsid ar-
thritis, the antimetabolite methotrexate has had thera-
peutic advantage over placebo, with an acceptable
safety profilc.’® Long-term studies have shown that
the therapeutic cffect of methotrexatc may persist
for extended periods.*'! Anecdotal reports and the
results of uncontrolled trials of the efficacy and
safety of low-dose methotrexate in juvenile rheuma-
toid arthritis have been encouraging.!™? For these
reasons the Pediatric Rheumatology Collaborative
Study Group (PRCSG), in conjunction with col-
lcagues in the then Soviet Union, conducted this dou-
ble-blind, randomized, placebo-controlled trial to as-
sess the therapeutic effects of two different doses of
methotrexate in children with resistant juvenile rheu-
matoid arthritis.

MEeTHODS

The study was conducted uader the Cogperation in Medical Sci-
ence and Public Health Agreement (sipned on May 23, 1972, in
Muoseow) and was a eollaborative effart between physicians and
seiehtists in the United States and the Soviet Union. A total of 23
pedinizic rheumatology eenters in the twr countrics participated (18
in the United States and 5 in the Sovier Union).

Study Deslgn

The investigation was designed as a prospective, parallel, multi-
center, placebo-conrrollad, randomized, double-blind elinical trial
al six months' duration. Randomization was in blocks of three
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as 40 percent in the rate of response between the active drug and
placcbo was considered important to detect as statistically signifi-
cant. We estimated that approximately 30 percent of the patients
given placche would be classified as improved. According to the
tables presented by Gehan and Schneiderman,®® and assuming the
use of two-tailed tests, 2 minimum of 37 patients were required in
each group,

We tested proportional data [or significance using the chi-sguare
test or, where appropriate, Fisher's exact test. Statstical signif-
cance by the chi-square test was required for tables with mores than
1 degree of freedom before pantitioning. For continuous variahbles,
mean valngs were compared by one-way analysis of variance, When
rrmltiple-tange tests became appropriate, Dunnett's method for
making multipls comparisons with a placebo® was used. Two-way
apalysis of vartance was vsed to test for the effects of drug and
countty on the change in articular indexes. The Bonferroni correc-
tion was used (o adjust for the testing of multiple hypotheses
(n = 12) amaong secondary vagiables and in the analysis of response
in subgroupa of patients, Both unadjusted and adjusted values are
shown, however, if & P value was significant {=0,05) kefore coreeo-
tion, and the rerults are referred to as statistically significant,

Emphagis was placed on the intention-to-treat analysis rather
than the apalysis of those who completed the entire six-month trial,
The intention-to-treat technique used the values of response vari-
ables at the final visif, whether or not the patient completed the
antire trial, This approach offered several advantages: more pa-
lients were availablé for the analysiz of efficacy, data on those who
dropped out before completion sould be included, and it more close-
ly reflected how physicians ¢valuate a therapentic agent in the clini-
cal setting, outside an ekperimentz] protacal.

ResurTs

A total of 127 patients (96 girls and 31 boys) werc
cnrolled in the trial {66 in the United States and 61 in
the Soviet Union). Age and duration of disease at
entry averaged 10.1 and 5.1 years, respectively. The

- disease coursc was systemic in 32 parients (25 per-
cent), all of whom also had polyarthritis, Forty-six
children received low-dose methotrexate, 40 received
very-low-dose methotrexate, and 41 were given p]a-
cebo. Randomization worked weil; there were no Slg—
nificant differences among the treatment groups in
any of the demographic or discase characteristics
shown in Table 1. Patients from the two countries
were distributed about equally among the three treat-
ment groups. Those from the United States had a
higher mean (£3E) number of joints with active ar-
thritts (272 vs. 20£2, P=<20,046), but the mean ar-
ticular-geverity score (112) was the same for the two
countries,

Indomethacin was the most frequently used congnur-
rent nonsteroidal drug (26 pereent}, ollowed by na-
proxen (18 percent), tolmetin sodium (17 percent),
diclofenac sodium (16 pereent), aspirin (16 percent),
and ather agents (6 percent).

Efficagy

Paticnts were included in the analysis of efficacy if
they met all eligibility criteria, received the study drug
in hlinded fashion for 2 minimum of ane month, were
100 pereent compliant with the prescribed regimen
during at least 80 percent of the follow-up period, and
complied with the other specifications of the protocol
regarding restrictions on other medications and return
visits to the clinic.

DOCKET

_ ARM

METHOTREXATE IN RESISTANT JUVENILE RHEUMATOID ARTHRITIS — GIANNINI ET AL, 1045

Table 1. Demagraphic and Clinical Characteristics of the Patlents
at Entry, According to Situdy Group.

Low-Dozi VERy-Low-Date

METHOTREXATE METHOTREXATE PLACRNG
CHANACTERSTIC* (M = 48§) (W = A0) {M —41)
Age (yr)
Average 10.1 9.6 10.6
Range 2.5-17.5 32174 3.2-17.%
Disease duratlon (yrd
Average 4.8 4.8 5.8
Range 06135 0,5-11.8 0.5-14.4
No. (%) female 3B 29 (73) 34 (83)
My, [%) faking Yowaclone 15 (33) 15 (37 ©old ()
prednizsane
N, (%) taking (wey 5011 3(7.9) 3(7.3Y
NEAIDsT
No. {%) with ayetemiz- 2 (20) 11 (28) 12 (29
onset disense
Mean (& 5E) no. of joints 27 (2) 21 (2) 4 (D

with active: arthritist

*Thers were o slgnificant differences amang the treatment groups in oy of the chomcters
ialish,

NSAID denoes nonmeroidnl painfammrtery dng.
t5o0 the Methads aesiiog for o definidon of refive arthritls,

Of the 127 enrolled patients, 114 (90 percent) quali-
fied for the analy'r.ls of efficacy, including 33 (83 per-
cent) of the 46 in the low-dose group, 37 (92 percent)
of the 40 in the very-low-dose group, and 39 (95 per-
cent) of the 41 who took placebo. Among the 13 pa-
tients excluded from the efficacy analysis, § violated
the specified doses for concurrent nonsteroidal agents,
3 violated the prednisone regimen, 1 was noncom-
pliant in taking the study medication, and I was dis-
covered to have had fewer than three joints thar met
the criteria for active arthritis at the bage-line visit.

Only 11 of the 114 children in the efficacy subgroup
took two concurrent nonsteroidal agents during the
trial, These patients were cqually divided among the
treatment groups, and their data were not considered
separatcly. A total of 40 patients in the efficacy sub-
group received low-dose prednisone during the trial,
including 14 who were given low-dose methotrexate
and 13 in cach of the other two groups. Since the
numbers were small and the dose low and constant,
data for those who received prednisone were not ana-
lyzed separately.

Ameong the 127 randomized patients, 108 completed
the entire six-raonth trial, including 97 (85 pereent) of
the 114 in the efficacy subgroup.

Giobal Assessment

Figure 1 shows the percentages of patients at cach
return visit who had clinieal improvement from
their base-line condition, according to the physi-
clan’s global assessmment. Both methotrexate groups
had consistently higher proportions of paticnts with
improvement than the placcbe group, According
to the physician’s final glebal assessment a sig-
nificantly higher proportion of patients improved
in the low-dose group than in the placche group
(¥ with 2 df = 7.553, P = 0.023). Thoze in the very-
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tion of the oral mucosa accompanied by headache and
gastrointestina] problems. Five of the 41 paticnts
who iook placebe (12 percent) had side effects, all
of which were gastrointestinal. -All side effccts were
graded as either mild or moderate in severity, except
for two episodes of stomach pain graded as severc
in a patient receiving placebo. No paticnt had evi-
dence of mecthotrexate-induced pulmonary disease
during the trial,

Laboratory Evidence of Toxicity

Patients who received mcthotrexaie had more ab-
normal results on laboratory tests that were judged to
be clinically important and possibly, probably, or defi-
nitely related to the study medication than those given
placebo. Fifteen patients who recetved low-dose meth-
otrexate, 15 who were given very-low-dose methotrex-
ate, and 3§ who were given placebo had such results.
Among the patients given methotrexate, the most fre-
quent abnormal results were alterations in the differ-
ential white-cell count, hematuria, pyuria, and the cle-
vation of serum aminotrangferase levels. Elevations
of aminotransferase levels and anemia were the most
frequent abnormal results among the paticnts given
placebo, Other clinical-chemistry data were unre-
markahble.

Dropouts

A tatal of 19 patients (10 in the United States and
9 in the Soviet Union) discontinucd therapy before
completing the six-month trial (Table 3). Two pa-
tients in the low-dose group dropped out hecause of
adversc cffects: persistent clevations of serum aspar-
tate and alanine aminotransferase (levels up to 120 ITU
per liter) in one and persistent hematuria in the other,
Both problems resolved quickly after the discontinua-
tion of the study medication. One patient given very-
low-dose methotrexate had a persistent skin rash and
was dropped from the study one month after entry,
The total numbers of dropouts were not significantly
different among the groups.

hscussion

The results of this trial confirm anecdotal reports
and evidence from uncontrolled trials that low-dosc
methotrexate has antiinflammatory activity and clini-

Tabla 3. Reasons Patients Left the Study, According to Study

Gravp.
Low-Dhose Viry.Law-Dasg
METHOTEE AT METHRTREXATE FLaACERS
REAgON (N = 28) [N — 40 N = 4i)
ra, qf patients (%)

Inaffaciiveness of drug 00} 2 (5] 5(12)
Adverse cffects 2(4) L(2) 0 ()
Interzurrent flness 2104 25 I ()
Administative reusons | 2(4) (v (1)] 1
MWoncompliance with protocol 111 0nim amwm
Tatal 7 (15 3012 77

A R

April 16, 1992

cal effectiveness in resistant juvenile rheumatoid ar-
thritis. We also found a trend toward a dose-response
relation in the low-dose and very-low-dose methotrex-
atc groups, similar to that reported by Furst et al.®
in adult rheumatoid arthritis. The favorable findings
from the present study should be encouraging news
for cliniclans faced with managing a child’s disease
that has fajled to respond adequately to nonsteroidal
drugs. Methotrexate has distinct advantages over
other sceond-line agents, including its oral route
of administration, once-a-weck dosage, lack of known
oncogenicity, and lack of long-term effects on fertil-
ity. The choice of which second-line agent to use
initially has become moare difficult in recent years,
after controlled trials and long-term prospective stud-
ies showed a lack of efficacy among the agents in com-
mon usc.**3 Parenteral gold remains a therapeutic
option, but its considerable toxirity® and inconven-
ience must be considered, Furthermore, injectable
gold salts have never been assessed in a controlled trial
in children with arthritis, Thus, the tendency among
pediatric rheumatologists to consider the use of meth-
otrcxate earlier in the disease, and before other sece
ond-line agents, is likely to continue.

‘There was a consistent trend in this study toward
greater improvement in the low-dose group across ail
indexes of articular discase; some of the mean changes
were not statistically significant, however. The vari-
ability of the changes within the treatment groups, the
limited sample size, the corrcctions for testing of
multiple hypotheses, and the high rate of responsc to
placebo in all previous PRCSG studies undoubtedly
affected our ability 1o detect some changes as statisti-
cally sipnificant. The recent development of a child-
hood health-assessment questionnaire and functional-
ability tool may provide more sensitive measures of
response in future trials ¥ Nevertheless, the results
obtained here represent by far the most encouraging
data from a trial of a sceond-line agent undertaken by
the PRCSG. :

The equality of response across trcatment groups in
the subgroup of patients with severe disease is unex-
plained. Since all three groups showed dramatic im-
provement in the articular-severity score, it is possible
that there was a greater regression toward the mean in
these children with severc diseasze that effectively
blurred any difference in response produced by meth-
otrexate,

The concurrent administration of aspirin is known
to slow systemic and renal clearance and increase the
unbound fraction of methotrexate, perhaps resulting
in greater toxicity.*® We did not observe such an asso-
ciation among the 20 children (16 percent} who took
aspirin. Among the 14 children wheo had clinically im-
portant physical adversce cffects while receiving methe-
otrexate, 2 (14 percent) were taking aspirin. Among
the 30 children treated with methotrexate who had
subatantial abnormalities in lahoratory indeves of tox-
icity, 4 (13 pcrcent) were receiving aspirin.

Although mild elcvations of serum aminotrans-

Find authenticated court documents without watermarks at docketalarm.com.


https://www.docketalarm.com/

D
A

Vol 326 No. 16 METHOTREXATE IN RESISTANT JUVENILE RHEUMATOID ARTHRITIS — GIANNINI ET AL. 1049

ferase levels were common in all the study groups,
only four children in the low-dose group, onc in the
very-low-dose group, and one in the placebo group
had markedly elevated (more than two times the up-
per limit of normal) cnzyme levels (range, 85 to
134 TU per liter). Possible explanations for the Jack
of hepatotoxic cffects include the duration of the
trial, the administration schedule of 2 single dosc
per week, and the low cumalative doscs to which the
children had been expased. Also, previous concern
about the hepatic toxicity of methotrexate may have
been exagperated.®® A prospective study of the chil-
dren who received methotrexate during this study is
now under way to evaluate long-term outcome and
safety,

In conclusion, methotrexate at a dose of 10 mg per

square meter per week appears to have greater ¢linieal
cffectiveness than placcbo in children with juvenile
rheumatoid arthritis. The short-term safety profile is
acceptable. Gziven the results of previous trials by the
FRCSG, the use of methotrexate as the initial second-
line agent in resistant juvenile rheumatoid arthritis
appears to be justified,

We are indebted 1o Academician Valentina 4, Nasscnova, M.I2.,
of the Academy of Medieal Sciences, Maseow; John Elippel, M.1.,
and Lawrence E. Shulman, M.D., Ph.D., of the National Institnges
of Health, Bethesda, Md.; Marlene Haflner, M.D., John Harrer,
M.D., arrd Kent Johnson, M.D., of the Food and Drug Adminis
tration, Washington, D.C.; and Dick Ryan, Harriet Kilte, M.D.,
and Margaret Gandt, M.D., of Lederle Laborataries, Paarl River,
N.Y., for their assistance in organizing and conducting this
study,
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Gewanter, M.T)., Jarry C. Jacobs, M.0)., Debarah W. Kredich,
M.D., Robert N, Lipnick, M.D., Danisl J, Lovell, M.D., M.P.H.,
Lauvren M, Pachman, M.D., Murray H, Passo, M.D., Donald A.
Person, M.I)., Jane G. Schailer, 8.0, Charles H. Spencer, M.,
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M.D., Eliana Puogienene, M.D., Tnessa Shakhbazyan, M. D,
Marina Steherbakova, M.D., Alexandra Yzkovieva, M.D., and
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