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Rheumatoid Arthritis: 15 Years Experience

An increasing amount of clinical data indicates that low-dose
methotrexate therapy for rheumatoid arthritis is both effective and
free of serious side effects. Since 1967 we treated 78 patlents with
definite or classic rheumatold arthritis who showed inadequate re-
sponsa to convantional therapy. Up to 15 mg of methofrexate was
given weekly by tha intramuscular route, Morning stiffness, severity
of pain at rest and with activily, extent of active synovitls, functional
capacity, change In steroid dosage, compiete blood count, eryth-
rocyte sedimentation rate, and gamma gluiamyl transpeptidase were
monitorad. Overall assessment Indicated that 45 of the 78 (58 per-
cent} patients showed marked improvement or complete remission,
usually within four weeks. When maximum improvement was ob-
tained, most patients were switched ta oral therapy with a variable
degree of success, and dosage was decreased as toleratad, Na
serious toxicity was noted. In 34 palients a total of 67 lver biopsy
specimens were obtained, some after as long a5 15 years of therapy.
Minor changes observed are the same as in patients with rheunatoid
arthritis not freated with methotrexate, Because the risks did not
appear justified, routine annual biopsies were discontinued. In
contrast to other cytotoxic drugs, no carcinogenesis has been
demonstrated with methotrexate. i appears that metholrexate Is
approximately as effective as intramuscular gold and D-penicilla-
mine bul that il has a quicker onset of response and less serious
toxicity.

Cytotoxic drugs have clearly been shown to be effective in maodifying
the course of rheumatoid arthritis. Cyclophosphamide, azathioprine,
and chlorambucil have been the most widely used. Their effectiveness
compares favorably with gold and penicillaming [1]. The oncogenic
potential of cyclophosphamide and chloramabucil has caused them
to be abandoned in the therapy of rhaumnateold arthritis with few ex-
ceptions. The association of oncogenesis with the use of azathioprine
in organ transplantation Is well established. It remains to bé proven
that this will be a problem in azathioprine treatment of rheumatoid
arthritis [2]. Methotrexate has been shown to be an effective agent
in the treatment of rheumatoid arthritis [3-7] as well as psoriatic ar-
thritis [8] and Reiter's disease [9].

In 1972 we presented a preliminary report of our first five years
experience with low weekly doses of methotrexate in rheumatoid
arthritis [3]. The purpose of this repert iz to review our continuing
obzervations on the efficacy and toxicity enCountered in this ongoing

study.

December 30, 1983  The American Journal of Medicine [ ]

Find authenticated court documents without watermarks at docketalarm.com.


https://www.docketalarm.com/

L]

DOCKET
A

WAL GOLD 5 YMPOSIUM—HDFFMEISTEFI

TABLE | Functional Classification (ARA) of 78
Patients wilk AduH-Onset, Classic

Rheumaioid Arthritis

ARA Pallonts
Clasifieation Funcifonal Capacity {n)
Zero Full activity Nore

l Most activities 17
i Light activities 45
" Mainly chalr and bed 16

ARA = Arnerican Rhatrnatiam Angociation,

[

METHODS

onset, classic theumatoid arthritis. Al hag unsatisfactory
respanse o nonsteroidal anti—inﬂammatory drugs and intra-
Mmuscular gold therapy, Most had falled penicillamine ang
hydroxychioroquine therapy as wel, Patients with a history
of hepatic disease, alcoholism, active Peptic ulcer disease,
renal insufficiency, ar child-bearing potentiaf wWere not cor-
Sidered to be candidates for methotrexate therapy. Patients
were permitted to contifve taking Predrisong or otfer anti-
inflammatory drugs,

Ease at the start of treatment,
Treaiment. A gingle dose of 10 o 15 mg methotrexate was
administered inrramuscurarly BVery saven days, When
maximum benefit dppeared to have bean reéached, some
Patients were altlowed 1o &y changing to the §ame dosage
orally, Patients have been comtinued on the lowest dosage
that will maintain the response achiovad,

Assessment of Diseage Activity. Patfents have besr geop
initiaily at two ang four weeks, and mionthly thereaftar Whan
optimum Improvement hag been reached, frequency of ge-
SOS3Ments usually has been every two ta three months. The
following information has been recorded at rmost visita: (1)
duration of marning stiffiness; (2) pain relative to activity; &)
number of painfuj ieints; (4) number and saverity of swollen
joints; (5) functional capacity; (6) estimate of severity of
diseasze activity by the examiner; (7) estirate of fmprove-
ment; and (8) change in prednisone dosage.

TABLE )1

Lahoralury. initiatly we obtained 3 baseline compieta blood
count (Inchiding plateiat estirmate), urinalysis, SpA 12/60,
erythrocyta sedimentation rate, rhaurnatoiq factor, and i,

af the hepatmuxmlty sean in some Patients treated Wwith
Methotrexate, (See disussion undey “Toxicity,")

RESULTS

ducing pain, dizeage severity (baged miainly on degres
of active joint inflammation), ang functional capacity.
This numerical grade at onget of therapy was Compared
with that measured when the patient réached a maximal
rasponse, usually after two to ix months, A change of

improvement, two grades a moderate or very good

impmvement, and one grade mild. The improvernent

according to this scheme is shown in Tabie Ji.
Figures 1 ang 2 profile the duration of therapy for

Nimbers of Patjants Showing Various Dagrees of Improvement in Grade with Therapy

Functional capacity i1

Change
Parameters Measured Nere [ld oderale Marked
Morning stiffness 7 28 29 ‘ . 16 ‘
Activity producing pain 3 29 28 ]
Severity of glsapsa activity ‘ a as 7] 14

36 27 4
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Figure 1. Duration of therapy in 34 patients stiil receiving

methotrexata,

be related to Mmethotrexate therapy; however, the fi-
brosis was prezent prior to therapy. In none was the
PReumonitis of the type atiributed to methotrexate
toxicity present [10).

Sixty-four of the pationts wera receiving up to 10 mg
© of prednisone daily. Forty-six of these have been able
. to reduce their dosage. No patignt continues to take

more than 5 mg of prednisone daily, ‘
Improvement should be apparent after three {o gix
months of therapy. Therefore, we have compared the
initia) erythrocyte sedimentation rate values with one
obtained after at least three months. Becayse erythro-
Cyte sedimentation rate studies were not carried put on
aregular basis, these data are available in only 54 pa-
tients. Forty-four of these had an average initial eryth-

rocyte sedimentation rate of 47 mrn per hour, which

MUMBER OF PATIEMTS

12545‘5?3910111213
‘ ‘ YEARS RECEIVING ME‘I’HCTTREXATE :
Fiure 2 Duration of therapy in 44 patients before stopping
methotrexate therapy.
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TABLE Iy

Reasons for Stopping Methotrexate
Perrnanently
. ' . Number of

Reason Patleris
Complate remission 15
Lost effect 4
Inadequate r@sponse 10
Uncooperative ) 1
Excess gloghal intake 1
Moved away 3
Toxicity 7
Died 3
Total ' a4

decreased tv 21 mm per hour after three 1o six months
of therapy, i the remaining 10 patisnts, the erythtocyte
sadimentation rate increased from an average of 21 to
28 mm per hour.

Similarly, we have determined change in count of
active joints atter four to six rmonths of therapy. The
average initial joint count of 18 fell drarnatically to four,
In only six of the 78 patients did the joint count not de-
crease.

An estirate of ovaral| improvernent was made based
on all the data presentad plus the patients' own as-
sessment (Table IV), Littte or no improvermnent was
noted in 14 patients, ag Qpposed to marked improve-
ment in 45, Of the latter group, 28 wers judged to be in
complete remission, Qur criteria for complete remission
are morning stiffness lasting less than 30 minutes, lack
of active synovitis on examination, pain related anly to
old damaga rather than active digease, and 5 narmal
erythrocyte sedimentation rate. In 15 of the 28 patients
it has not baen possible to maintain remission without
therapy.,

Toxicity. A total of 67 liver biopsy specimens have
been obtained from 34 patients, Twenty-four of these
were from patients who had been receiving therapy for
three or fore years. Seven of the specimens were
obtained from six to 15 years after the continuous use
of methotrexate. Twenty-one patients have undergona
between two and five biopsies. Each specimen was
stained with three different stains, that ig, hematoxylin
and eosin, perjodic acid-Schiff, and a reticulum stain,
Fifty biopsy specimens were normal. The remaining

TABLEIV  QOverall Improvement
Norma 3( 4%}
Milg 11(14%)
Moderate 19 (24%)
Marked 45 (38%}
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Nermal biopsigs,
Mild elevationg of SGOT (five patients) or gamma.
glutamyl transpeptidase (one patient) oceurred in oniy

reasons. Other patignts noted some of thase same
Symptoms, occasionally requiring a reduction i dozage
that was usually temporary. One patienit has complained
of thinning hair, ang one of increaged frequency of
bowsl movements. :

COMMENTS

Despite approximately 30 years of treating rheurna-
toid arthritis with cytotoxie drugs [11,12] their mode
of action in the Connective tissye diseases remains
uncertain. Methotrexate is 5 potent antimetabalite by
virtue of itg inhibiting effect an folic acld synthesis. it
might exert its action by inhibition of DNA, RNA and
Pratein synthesis, by immunosuppression.. by anti-in-
flammatory effects, or by other actions still to be ay-
Cidated,

Problems with toxic side effocts, especially hapatic,
have di
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the patients cirrhosis developead in the first faw years
of therapy. The Jack of Clrrhosis in any of our patients
may be due to the Use of doses lower than those gen-
erally empioyed in Psoriasis. it has been weall estan.
lished that mild o moderate liver damage can be

idenced by the demonstration of theumatoid factor -
liver celis | 16], and by the frequent redyced albumin
levels seen in patients with severa disease, Although
the changes we noted are likely unrelated to metho-
trexate therapy, it must be kept in ming thet patients with
thesa changes may be predisposed to methotrexste.-
induced hepatic damage, The Place of leucovorin in
preirenting toxicity 1o methotrexate is not well defined

There does not appear to he any evidence that
Methotrexate is carcinogenic 18], Certainly the an-
timetaboliteg seem less likely than the alkylating agents
to promote oncogenasis. Delayed wound healing and
increased susceptibility o infection may be g problermn,
especially when combined with the use of corticoste-
roids, but has not been observed with the low doses

intravenous route Produced the highest levels, but they
decreased more rapidly. The divided dosage method
Provided lower serum concentrations but over g longar
period of tims, We have preferreq the intramuscylar

peared to have obtained maximal effect with intra-
muscular therapy. In 10 of these, their condition dete-
ricrated but improved premptly when returned to in-
tramuscular therapy. The divided dosage method given
once weekly was devised specifically to provige drug
aeffect correlating with the Very rapid rate of epidermat
cell proliferation in psoriasis [20]. .
ltis of interest that of 10 patients who were changed
to penicilfamine therapy savan telievad they had su-
perior results with methotrexate, ‘
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CONCLUSIONS

The increasing enthusiasm for methotrexate in rheu-
matoid arthritis would appear justified, During the 15-
year span of this study 73 patients have received a total
of 327 patient-years of therapy. The efficacy of thesa
low doses given weekly compares well with that re-
ported for intramuscular gold, penicillamine, and hy-
droxychloroquine [21, 22]. This group of patients had
severe, resistant diseaga, Perhaps an unselectad graup
would have an even more imprassive r2sponse to
methotrexate. In our experience it is saldom beneaficial
to continue therapy beyond four to six months if a sat-
isfactory response ig not achieved.

Up to this time, serious toxicity has not been reported
with similar trials in rheumatoid arthritis using low-doge
pulse therapy. The possibility of producing serious liver
damage appears unlikely with this protocol, but only
further experience can answer this question. Other
potentially hepatatoxic agents should be avoided. We
instruct patients to avoid all alcoholic beverages for 48
hours after the weekly dose and to ingest no mare than
two ounces of hard liquor, or the equivalent, per day.
Uniortunately, thers is no simple test for early detection
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of significant hepatotoxicity. Although some would
disagres, we believe the risks involved in liver biopsias
do not justify their rautine use in following these pa-
tients. Tha garmma glutamyl franspeptidase appears to
be too sensitive to be useful on a routine basls, We hava
recently returned tg the serum glutamic pyruvate
transaminase as 5 screening test. M it is persistently
increased, and other potential sources of liver toxicity
have bean eliminated, the clinician must then choosa
between (1) menitoring liver enzymes while reducing
tha doze of methotrexate, (2) obtaining a liver biopay,
or (3) discontinuing the drug.

Methotrexate should probably continue to be re.
served for patients unresponsive to conventional
therapy until more prolonged observations regarding
liver toxicity have been accumulated, :
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