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Lymphoma in Patients with
Rheumatoid Arthritis

What is the Evidence of a Link with Methotrexate?
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Abstract An increasing number of instances of lymphoma in patients with rheumatoid
arthritis who are treated with methotrexate continue to appear. The majority of
patients with lymphoproliferation have features of immunosuppression-associated
lymphoma. Rheumatoid arthritis itself and the actions of methotrexate concur in
leading to a immunosuppressed state.

Possible oncogenic mechanisms and the risk factors for patients with rheum-
atoid arthritis to develop lymphoma while receiving methotrexate include:
(i) intense immunosuppression and severe disease in combination with genetic
predisposition and; (ii) an increased frequency of latent infection with pro-
oncogenic viruses like Epstein-Barr virus.

The aetiological role of methotrexate in the development of these lymphomas
is supported by the spontaneous remission of these malignancies in some of
patients with rheumatoid arthritis after methotrexate has been stopped. The phy-
sicians caring for patients with rheumatoid arthritis receiving methotrexate
should be vigilant about signs and symptoms suggestive of lymphoma, mostly in
those patients with significant comorbidity, long standing and severe disease who
are more likely to be immunosuppressed. If alymphoma appears in these patients,
methotrexate should be stopped.

Spontaneous remission may occur and a period of observation is advisable
when clinically possible. If functional deterioration appears or there are signs of
lymphoproliferative organ invasion after several months then specific antineo-
plastic treatment should be instituted.

Many rheumatologists use methotrexate earlytients with rheumatoid arthritis, to be very effective
in the course of rheumatoid arthritis with the hope and to lack the carcinogenesis associated with aza-
of arresting this aggressive, rapidly erosion-thioprine usd?#!
producing and life-shortening dised$eln gen- There have been sporadic cases of malignancy
eral, methotrexate is considered to have a fastein patients with psoriasis who were treated with
onset of action than gold and azathioprine in pa-methotrexate. However, the lack of oncogenicity
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with methotrexate is supported by the absence oheous remission of the disease after methotrexate

increased risk of secondary tumours seen in pawas stopped.

tients with psoriasis and choriocarcinoma who are  Other studies, medical record searches and re-

undergoing long term treatment with the dfig”  ports found additional cases suggesting a possible
In patients with rheumatoid arthritis, methotrex- small increase in lymphoma inciden@é33!

ate oncogenicity is controversial. The already in-  To date, the total number of lymphoma cases in

creased intrinsic risk of lymphoproliferation in patients with rheumatoid arthritis receiving meth-

these patients and the unknown number of patientgtrexate approaches 50 including 7 new cases of

taking methotrexate are complicating factors in as-non-Hodgkin’s lymphomas reported to a cancer

sessing the real incidence of lymphoma in patientsregistry at our institution.

with rheumatoid arthritis receiving methotrexate.  \jany patients with rheumatoid arthritis devel-

Case reports link methotrexate to different types ofghing lymphoma while receiving methotrexate

cancerd1o13l have features typical of lymphoma found in pa-
This paper reviews critically the facts and con- tients who are immunosuppressed. Extra-nodal in-

troversy surrounding the oncogenic role of metho-ylyement appeared in the majority of the patients
trexate in patients with rheumatoid arthritis and (69%) listed in table 1. Brain involvement was not

presents mechahistic theories which may Oper?‘t?ound in this series of patients even though it is
in methotrexate-induced lymphoma. A few practi- reported at a higher frequency in transplant

cal points for the clinician are also highlighted. (28%)34 and AIDS patients (229! than in the
general population (1%). The predominant type of
1. Literature Review and lymphoma is large, B cell non-Hodgkin’s lym-
Patients’ Characteristics phoma, the type seen in 90% of AIDS and trans-
plant patients with lymphoma but less common

We reviewed cases of lymphoma in patients re-(65%) [3|£40}he ggneral _populatlon Wlth Iym
ceiving methotrexate that have been reported in thé)homa' In patients with rheumato@ arthritis
English literature. The details of 25 well docu- with Iymphoma who_were not trea_te(_d with mgth.o—
mented cases of non-Hodgkin's lymphomain rheu_trexate-z, the h|stolog|cal characterlstllcs ar.e similar
matoid arthritis patients treated with methotrexate,[© Patients in the general population with lym-
including 2 patients treated at our hospital (patientsOhoma[ﬁlAz] Epstein-Barr virus is present with
1 and 2)142% are shown in table I. Another case much less frequency in general population lym-
has been reported in a patient with rheumatoid arPhoma cells (4%} than inlymphoma cells of AIDS
thritis who was treated with both methotrexate and(50%)% or post-transplant patients (80%l Ep-
cyclosporin3% stein-Barr virus was found in 41% of the lym-

15 patients with rheumatoid arthritis and 3 pa- Phoma patients treated with methotrexate for rheu-
tients with dermatomyositis who developed lym- matoid arthritis4l Finally, a common feature for
phoma were reported by Kamel et#25 None immunosuppression-related lymphoproliferation
had Sjogren’s syndrome. Of these 18 patients, 11in post-transplant and these rheumatoid arthritis
had been treated with methotrexate (8 of these papatients is the spontaneous remission which occurs
tients had rheumatoid arthritis and 3 had derma-after stopping the immunosuppressive drifds.
tomyositis). Epstein-Barr virus—associated lym-  The strongest causal link between methotrexate
phomas occurred in 83% of patients receivingand lymphomain patients with rheumatoid arthritis
methotrexate. Epstein-Barr virus was found in theis demonstrated by such a spontaneous tumour re-
malignant cells of the 2 patients who had a sponta-mission after stopping methotrexate. Documented
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spontaneous remission after stopping methotrexate The T suppressor lymphocyte function against
has been reported in the literature for 8 pa-pro-oncogenic Epstein-Barr virus infectionsis also
tients[16.20,26-28,31.33Df these 8 patients, 4 had Ep- defective in patients with rheumatoid arthrifis>"]
stein-Barr virus positive lymphomas. All the other ~ Oncogenicity of methotrexate is supported by
patients who developed lymphoma following the in vitro andin vivostudies as well as by increasing
use of methotrexate underwent chemo- and/or ranumbers of case reports linking it to the develop-
diation therapy, indicating that not all the other pa- ment of predominantly B cell non-Hodgkin’s lym-
tients had total or partial remission coincident with Phomas in patients with rheumatoid arthritis,
stopping methotrexate. It is also possible that somén@inly the patients who experience spontaneous
of the patients were treated too early with chemo-"€M!SSION. ) ) )
and radiation therapy, without being allowed the  1aPle Il summarises the possible mechanisms
grace spontaneous remission period. Five patientgor disease itself and methotrexate-induced onco-

. . ; enicity in patients with rheumatoid arthritis. The
died as a result of their lymphoma. This represent . : .
. . . exact mechanisms by which methotrexate induces
a high mortality rate compared with that for lym-

phomas complicating transplantation (196)37] its therapeutic effect remains controversial. The

rapid onset of action of methotrexate would favour

The aggressiveness of the lymphomas, the adén anti-inflammatory effect, either through its in-

vanced age at which lymphoma appeared (averagfiition of cytokines like interleukin (IL)-1 and IL-
64 years), the exposure to chemotherapy inthe mag 44 |eukotrienes and/or via an increase in aden-
jority of patients, and the comorbidity of rheuma- 4qine at the sites of inflammatid®®:59! Enhanced
toid arthritis itself, or the drugs used to treat it, may 5denosine release may be responsible for some of
explain the high mortality of these patients. the adverse effects of methotrexate, for example,
Sjogren’s syndrome, itself a potent risk factor for accelerated nodulosi] Even though methotrex-
lymphoma development, was usually not pres-ate has immunomodulating or immunosuppressive
ent[43] effectslf9 this might not be the mechanism
through which methotrexate brings about its effi-

2. The Role of Methotrexate cacy.

in Oncogenicity , ,
2.1 Cytogenetic Actions

Patients with rheumatoid arthritis are at an in-
creased risk for lymphoma independent of drugthr

therapy. The mechanisms leading to malignancy insensitive of these is dihydrofolate reductase, which

patients with rheumatoid arthritis include a com- causes dose-dependent inhibition of purine and py-
mon, latent clone of lymphocytes that can cause;midine synthesis. Related to these actions, meth-
either rheumatoid arthritis or lymphoma, depend- i rexate may have untoward cytogenetic effects.
ing on the genetic and environmental factors as In 1 study of patients with lymphoma associated
well as intensity of immunological activity in a jth methotrexate treatment 5g- and Philadelphia
particular individual. CD5+ clonal expansion, chromosomes were four#t!

known to be present in patients with rheumatoid A high correlation was demonstrated between
arthritis, may lead to a neoplastic procé$s'”l  the mutagenicity and oncogenic transformation in-
The decreased couff8 and functioff®5l of T duced by chemotherapeutic agentwiimo studies
suppressor lymphocytes and natural killer ¢&&1  on the one hand, and their carcinogenidityivo

are also contributing factors. on the othel61.62]

The activity of methotrexate is mediated
ough its action on different enzymes. The most
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Table I. Aliterature review of B and T cell non-Hodgkin's lymphoma occurring in patients with rheumatoid arthritis (RA) treated with methotrexate (MTX)

Case Reference Age/ Length Total MTX  Lymphoma presentation Cell type Treatment Outcome Presence of
no. no. gender of dose (mg) Sjogren’s/
diagnosis Epstein-
of RA (y) Barr virus
1 14 54F 18 1040 Cough, chest pain, shortness of Large B cell non-Hodgkin's Chemotherapy, MTX Remission No/no
breath, chest mass on CT lymphoma. Monoclonal withheld
2 14 76F 17 1360 Upper Gl bleeding MALT B cell non-Hodgkin’s Chemotherapy, MTX Remission No/no
lymphoma withheld
3 15 NA NA 180 NA Non-Hodgkin's lymphoma MTX continued NA NA
4 15 NA NA 380 NA Non-Hodgkin’s lymphoma MTX discontinued NA NA
5 16 83F 23 3600-55002 Progressive fatigue and Small, cleaved T cell non- No therapy (MTX Spontaneous Yes/no®
bodyweight loss, with diffuse Hodgkin’s lymphoma. withheld) remission
adenopathy on examination. Left Monoclonality not confirmed
upper abdominal wall mass
6 17 50F 8 990 Large submandibular mass Diffuse, large, follicular B cell Chemotherapy, MTX Remission No/no
non-Hodgkin’s lymphoma withheld
7 18 M 7 748 Bodyweight loss and left upper Diffuse large cell non- Chemotherapy, MTX NA No/NA
quadrant abdominal pain. Hodgkin’s lymphoma. withheld
Diagnosis by biopsy of perisplenic ~ Monoclonal
mass
8 18 448M 11 538 Night fevers, groin and buttock Diffuse large cell non- Chemotherapy, MTX Died No/NA
pain, gross haematuria Hodgkin’s lymphoma. withheld
Monoclonal
9 19 70M 31 470 Supraclavicular mass Follicular centrocytic B cell Chemotherapy, MTX Stable disease No/NA
lymphoma withheld soon after
diagnosis
10 20 86F 18 1400 Rapidly expanding mass on thenar Diffuse large B cell, No therapy (MTX Spontaneous Nolyes
eminence immunoblasts, plasmacytoid  withheld) remission
11 21 55F 9 760-1500  High fevers, sweats, Polymorphous diffuse non- Chemotherapy, MTX Died No/NA
hepatosplenomegaly and Hodgkin’s lymphoma of T cell withheld
adenopathy phenotype
12 22 72M 20 330 Axillary mass Diffuse large cell non- Localised Remission NA/NA
Hodgkin’s lymphoma radiotherapy (MTX
continued initially)
13 23 AT7F 23 990 NA Non-Hodgkin’s lymphoma—B ~ Chemotherapy. MTX Complete No/NA
cell, diffuse, large cell withdrawn remission
14 24 64F 3-4 560 Blurred vision and choroidal Large B cell non-Hodgkin's Prednisone (as Died shortly after ~ No/NA
thickening on ophthalmological lymphoma empirical treatment  diagnosis
examination. Later shortness of for scleritis)
breath, malaise, fevers, sore
throat, adenopathy. Diagnosis by
axillary node biopsy
15 25 80F NA 1500 Salivary gland Diffuse mixed lymphoma, B Chemotherapy/radioth Remission Nolyes
cell phenotype erapy
16 25 60F NA 920 Lymph node Diffuse large cell. B cell Chemotherapy Alive with disease  No/no
phenotype
17 25 62F NA 1600 Skin Diffuse large cell. B cell Radiotherapy Remission No/no

phenotype
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The mutagenicity of methotrexate has been well
demonstrated in various studi€%53-65! In vivo
andin vitro, methotrexate produced a high number
of chromosomal aberratiof®,671 chromatid and
chromosomal breaks, gaps and chromatid ex-
changes in addition to dicentrics and morphologi-
cal transformatiorin vitro. These effects appeared
even at methotrexate doses not too dissimilar from
those used in rheumatoid arthritis (12.5 to 50mg).
The cell populations that survive methotrexate
treatment demonstrate heritable genetic dam-
agel®8! Increase in sister chromatid exchanges, a
powerful predictive test, was demonstratediiino
studies even at lower dos&8lIn 1 study, chromo-
some and chromatid breaks as well as erythroblast
micronuclei, another sensitive measure of DNA
damage, have been found with increased frequency
in bone marrow cellisolates from 18 methotrexate-
treated patients with psoriadfé! Other studies
have detected aneuploidy in bone marrow aspi-
ratesi’?] arrest in metaphad®) decrease in S-
phase peripheral blood lymphocyi@ésand fragile
chromosome&2 Fragile sites are weak points in
the chromosomes that are prone to breakage and
rearrangements under certain conditions, includ-
ing folate deprivation. Such abnormalities facili-
tate somatic mutations that might be associated
with certain cancers.

The cumulative effect of cytogenetic abnormal-
ities, even though they may be small in the begin-
ning, should be also considered with a treatment
such as methotrexate which is used long term.

2.2 Immunological Abnormalities
and Decreased Oncogenic
Surveillance

Spontaneous tumour remission after methotrex-
ate is stopped may be due to a regeneration of the
immune system, and may be associated with the
recovery of oncogenic surveillance and the sub-
sequent elimination of a malignant clone. The cell-
mediated immune system is important in onco-
genic surveillance. Alterations in such activities

Drug Safety 1999 Jun; 20 (6)
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18 25 82F NA
19 25 50M NA
20 26 57F 24
21 27 NA 21
22 27 NA 20
23 28 65M 25
24 28 66F 21
25 29 59F 12

240-360

1400-1800

2400-3600

5460

120

2981

4137

3180

Skin

Salivary gland

Diffuse lymphadenopathy
splenomegaly, fever

NA

NA

Inguinal mass, bodyweight loss

Nodular masses and feet

Soft tissue mass on left forearm
and right lower extremity, 7kg
bodyweight loss

Diffuse large cell. B cell
phenotype

Follicular large cell
lymphoma. B cell phenotype
Non-Hodgkin’s lymphoma—B
cell, diffuse, large cell
Non-Hodgkin’s lymphoma
large/small cell

Non-Hodgkin’s lymphoma
large cell

Non-Hodgkin’s lymphoma—B
cell, diffuse, large cell,
monoclonal

Non-Hodgkin’s lymphoma—B
cell, diffuse, large cell,
monoclonal

Non-Hodgkin’s lymphoma-B
cell, diffuse, large cell,
monoclonal

Chemotherapy

Chemotherapy

MTX withdrawn. No

chemotherapy
No therapy

Chemotherapy

MTX withdrawn. Low

dose prednisone

MTX withdrawn

MTX withdrawn.
Chemotherapy

Died
Remission

Spontaneous
remission
Spontaneous
remission;
maintained at 5y
Remission;
maintained at 1y
Spontaneous
remission

Spontaneous
remission

Complete
remission

No/no
No/no
Nolyes

No/no

No/no

NA/yes

NA/yes

NA/yes

a 10-15 mg/wk for 7y.
b Cytomegalovirus positive.

CT = computerised transaxial tomography; Gl = gastrointestinal; MALT = mucosa-associated lymphoid tissue; NA = not available.
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may be associated with the development of malig- Table Il. Possible mechanisms of oncogenicity in rheumatoid ar-

nancied?374 As shown previously studies thritis caused by disease state and methotrexate treatment

demonstrate independent abnormalities of T cell Rheumatoid arthritis-related oncogenicity

surveillance and function in patients with rheuma- €P5+ clonal expansion and selection due to severe disease and
id hriti v defici . fE in-B intense immunological activity

t‘_" art I’ItI_Sf mOSty _e ICIenCIe_S o pSt_em- arr Epstein-Barr virus latent infection

virus—specific immunity?>-57 This results in poor  genetic predisposition

handling of Epstem.-Barr. virus |nfect|on.vyh|ch Methotrexate-related oncogenicity

may lead to latent infection, immunodeficiency cytogenetic actions

and malig nant transformatidfﬁ'm] The Epstein- Immunological actions and decreased oncogenic surveillance

Barr virus may induce some of its effects through Co-carcinogenic actions

a decrease in B lymphocyte apoptds® Metho-

trexate also has immunosuppressive effédtand

may accentuate the immune abnormalities already{n children with acute lymphatic leukaeni&20

present in patients with rheumatoid arthritis. The Even though low dose methotrexate appears to

inhibition of folate-dependent methionine regener- . . .
. : .._have immunosuppressive effects at least in a subset
ation from homocysteine by methotrexate, and its . - . .
of treated patients, itis likely thatimportant immu-

inhibition of methyl donors s-adenosyl methionine o . .
and polyamines, may also inhibit T cell func- nosuppression is not the case in the majority of
tion .80 Inhibition of polyamines have the follow- patients W',th rheumatoid art.hntls.

In addition to these basic data and long term

ing consequences. linical studies | . th th d arthri
» Decreased ability of lymphocytes to respond toC_ nical stu |e§ In patients wit .r .euma.t0| arthri-
tis and other disorders, other clinical evidence sup-

IL-2 and mitogen&! which might explain the . _ :
antiproliferative effect of methotrexate on lym- POTtS methotrexate-induced immunosuppression

phocytes and inhibition of immunoglobulin and When the drug is used in low doses.

rheumatoid factor synthesig.82.83] In a comprehensive review, Boerbooms af4l.
« Substantial reduction of lymphocyte DNA syn- found that, when treated with methotrexate, pa-
thesisl8dl tients with severe rheumatoid arthritis have a
« Decreased cytolytic activity of lymphocytés  higher frequency of infections than patients with
vivo[84] moderate rheumatoid arthritis. Opportunistic in-

« Abeneficial effect seen in lupus-prone migd.  fections are more frequently reported in patients
¢ |nhibition of primary de|ayed_type hypersensi_ with rheumatoid arthritis treated with methotrexate

tivity in mice (86! and more rarely reported in those rheumatoid ar-

Methotrexate has proven to have an apoptoticthritis patients treated with azathioprine, cyclo-
action on activated T cells. When phytohemagglu-Sporin or cyclophosphamide and in patients with
tinin-stimulated peripheral blood mononuclear psoriasis and psoriatic arthropathy treated with
cells were treated with methotrexate, proliferation methotrexate.
of activated T cells was inhibited. It is likely that Similarly, patients who developed lymphoma
this effect was due to induction of apoptosis in T when receiving methotrexate had a long-standing
cells[8 disease that was at a well advanced clinical stage

Aside from the above inhibitory effects on T cell with important functional disability, erosions, de-
function, increased T helper counts, decreased Tormities and nodularity. Rheumatoid arthritis du-
suppressor/T helper cell ratio and total lymphocyteration from its onset until ymphoma development
count were seen in long term studies of methotrex-may be variable (between 8 and 30 years), but
ate therapy in patients with rheumatoid arthritis andmany patients have a disease duration of more than
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10 years (more than 20 in several patients) [table I].their corresponding antibodies in the management
The duration of treatment may also be variable (3of patients with rheumatoid arthritis.
months to 84 months) leading to a variable cumu- In conclusion oncogenic process linked to
lative dose of methotrexate, from 180 to 5500mgmethotrexate as well other immunosuppressive
(mean 1.4g). The majority of the patients receiveddrugs is similar to that found in cyclosporin-treated
a cumulative methotrexate dose of more thantransplant patients, and involves immunosuppres-
500mg and more than 1000mg in about half of sjon in the presence of Epstein-Barr virus latent
them. infection as a basic mechanism.
Co-morbidity, genetic and environmental fac-

tors a§ well as C(?nt?omitant use of other drugs may 2.3 Methofrexate as a Co-Carcinogen
explain such variations. Methotrexate effects as an
immunosuppressive are probably powerfulenough - e ¢ carcinogenic action of methotrexate has
onl_y |n_ this subset qf patler_1ts Wlth rheumatoid ar- been demonstrated in some animal studfebut
thritis "? Whom thg Immunity Is alrgady seve.rely not all[®! Administered in combination with the
al.tered_ in its functions, compare_d with t_h_e pa'['emsskin carcinogenic agent methylcholanthrene for
with mild or moderate rheumatoid arthritis and pa- . .

short periods of time, methotrexate has demon-

tients with psoriasis. Probably in other pat'ents’strated anti-tumour activity. When administered

like patients with psoriasis, this effect is not signif- . .
. . . for long periods of time, methotrexate acted as a
icant enough to induce malignancy, because of less

. . . . co-carcinogen, with the development of skin can-
immunological abnormalities and/or less Epstein- (193]

Barr virus latent infection. Different genetic back- - . :

grounds in these groups may play a role. Moreover, As |nlan|mal studies, met.hotrexgte may act a§ a
the clinical, histological and microbiological pre- co-carcinogen to procarcinogenic factors dis-

sentation in methotrexate-associated Iymphomaincussed in section 2.2 encountered in a subset of

patients with rheumatoid arthritis is similar to pre- patlgnts W_'th rheumatoid ar.thr|t|s: Severe disease
sentation of lymphoma associated with immuno_leadmgto|mmunosuppres§|on, mamlydwc_ected to-
suppression. wards Epsteln—Barr virus |nfect|o_n and |t_s pro-
The decreased T cell surveillance of Epstein-Oncogenic effects on 1 hand, and intense immune
Barr virus infection with its oncogenic effect, in- activity on the other. Other important factors are
herent in patients with severe rheumatoid arthritis,9€netic and environmental predisposition.
is facilitated by the above effects of methotrexate ~ All the above mechanisms embrace a common
on T lymphocytes function. The antibody responsePasic pattern, consistent with a model of lym-
to Epstein-Barr virus early antigens (BHRF1, the Phoma in rheumatoid arthritis: initially a polyclo-
viral homologue of Bcl-2, and BMRF1, a DNA- halreactive proliferation occurs, presumably in re-
b|nd|ng protein) was found to be increased in pa_Sponse to an InCItlng virus like EpStein-Barr virus
tients with rheumatic diseases and lymphoma, esOr other injury. Later, during chronic lympho-
pecially those with Sjogren’s syndrorff@l This  proliferation, on a background of immunological
may represent the presence of reactivated virusabnormalities, a clone is selected and transformed
The BHRF1 protein may induce lymphoprolifera- preferentially resulting in monoclonality. Different
tion by inhibition of apoptosis. Even though these mechanisms may act concomitantly.
findings may be important for clinical research, we  Methotrexate, acting at different concentra-
do not believe them to be of practical relevance intions, may be the last straw that turns a benign state
the routine determination of the early antigens orin to malignant one (fig. 1).
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MTX EBV MTX
(-) Polyamines Latent infection ~ Co-carcinogenic action
Decreased Ts and Tc  Decreased apoptosis
function and number Oncogenicity

\4
RA | Independent | @ Decreased Selected transformed clones » | Lymphoma
Ts and Tc Ts and Tc Intense activity, proliferation in LN and synovium
function activity
abnormalities

Common CD5+
B cell clones
Direct apoptosis Cytogenetic action -
pop yiog Common genetic
MTX MTX RA <+—— | or environmental
factors

Fig. 1. Mechanisms of methotrexate (MTX) oncogenicity. B cells are transformed into premalignant or malignant clones by Epstein-
Barr virus (EBV) and/or the cytogenetic actions of methotrexate. This process is facilitated by the decreased suppressor lymphocytes
(Ts)/cytotoxic T lymphocyte (Tc) and natural killer (NK) cell function found in patients with rheumatoid arthritis (RA). Methotrexate
accentuates Ts/Tc dysfunction through inhibition of polyamines and direct apoptosis. The very active B cell clones may undergo
lymphomatous transformation in lymph nodes and synovium. Acommon CD5+ B cell clone which is expanded in rheumatoid arthritis
may be induced by methotrexate to become malignant. Finally, common genetic or environmental factors that predispose to both
rheumatoid arthritis and lymphoma may be influenced by methotrexate in a co-carcinogenic manner. B = B lymphocyte; LN = lymph
nodes; NK = natural killer cell; T = T lymphocyte; () = inhibition.

3. Epidemiological Considerations involved over 46 000 Finnish patients with rheu-
matoid arthritis cross-referenced from the nation’s
A definitive cause and effect relationship be- comprehensive cancer and social insurance regis-
tween methotrexate and lymphoma in rheumatoidiries. The study revealed a relative risk of 2 for
arthritis is difficult to establish for a number of haematological malignancies (130 observed com-
reasons. Mpst prominent of the_se is the intrinsic,pared with 60 expected) with about equal risk for
increased risk of lymphoma attributed to rheuma-overa” malignancy (1202 observed, 1138 ex-

tso.',(,j artr}rms |tzelf. Comgrl:d erl‘s-so?a}notr;]s, (Ide pected). Non-Hodgkin’s lymphoma had a relative
jogren’s syndarome and Hashimoto's thyroidi= g of 2.7191 A risk of 1.9 [95% confidence inter-

1<) [45,95] : .
e oo et o COEG, oy G 1.5 125 o non -k ymoroma
' was also found in a Swedish stud{. While a

otrexate may be part of a subpopulation thatis more ) T
cancer-prone, must all be considered. study of 489 patients from Birmingham, England,

Recent detailed reviews conclude that while the¢onducted over a mean of 12.2 years concluded
risk of all cancers in patients with rheumatoid ar- that the relative risk of non-Hodgkin's lymphoma
thritis is probably not elevated, the risk of particu- in patients with rheumatoid arthritis patients was
lar haematological malignancies, especially that 0f24.1 (7 observed, 0.029 expectéd)?®lother stud-
non-Hodgkin’s lymphoma, probably is moderately ies from the US failed to reveal any increase in risk
increased?6.971 Multiple myeloma was also found of haematological malignancy for patients with
to have a high incidend&898] The largest study rheumatoid arthriti§00.101]
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In a study of 862 patients with rheumatoid ar- methotrexate and azathioprine, respectively. The
thritis conducted over amean period of 17.4yé8¥,  authors concluded that patients receiving metho-
there were only 3 cases of non-Hodgkin's lym- trexate are at an increased risk for developing lym-
phoma (5.5 expected), with a standardised inci-phoma, but this risk would be small considering
dence ratio (SIR) of 0.5 (95% CI 0.11 to 1.60). The the already high risk of lymphoma in rheumatoid
leukaemia was significantly over-representedarthritis which is independent of drug therdgs).
[SIR 2.47,p =0.026 (95% Cl 1.12 to 4.69)] while  However, there are increasing reports of meth-
there were no cases of Hodgkin's lymphoma [SIR otrexate-related malignancies over the past 5 years
0.00 (95% Cl 0.00-8.53)]. The risk of colorectal and cases are under_reported_
cancer was reduced [SIR 0.52, p = 0.037 (95% CI  While the number of patients with rheumatoid
0.25 to 0.96)]. No statistically significant differ- arthritis taking methotrexate is uncertain, the num-
ence was observed for the other types of malignanper probably approaches 100 000. If we consider
cies. Factors such as Sjogren’s syndrome, Felty'she largest population-based studies of lymphoma
syndrom&93 and concomitant drug use, some of jn rheumatoid arthritis, such as the Finnish and
them cytotoxic, may have an effect upon the dif- gyedish one®6.97 which found a relative risk of
ferences in these figures. Aside from the effects ofapoyt 2, and knowing that in the general population
cofactors and study design flaws, the true defini-ihere are about 14 cases of non-Hodgkin’s lym-
tion of the prevalence of lymphoma in methotrex- phoma per 100 000 individuals per yé¥f] we
ate—'_created patiehts_with rheqmatoi_d ar.thriti_s may expect to see about 28 new cases of non-
awaits the determination of precise epldem|olog|-|_|00|gkin,S lymphoma annually in patients with
cal data. _  rheumatoid arthritis receiving methotrexate. Areg-

Arecent retrospective ;tudy at the Mr_alyo Cllnlc istry is one option which may be employed to as-
from 197§ to 199? studying 16 263 patllents with sess this incidence. Of course an ideal approach
rhe_umatou_j arthritis cross.-referen_ced WIFh 21 27Ow0uld be a prospective cohort study that would
patients with haematological malignancies foundcontrol for all of the variables discussed.
that 39 patients who had both. Out of this number,

12 had been treated with methotrexate; non-Hodg-

kin's lymphoma was the most common tumour. 4. Conclusion

The authors concluded that if there is any associa-

tion between methotrexate and lymphoma, it is EVen though, in an epidemiological sense, the
vanishingly small31l Weaknesses of the study in- link between lymphoma and methotrexate in pa-
clude the retrospective design, non—population-tients with rheumatoid arthritis treated with meth-
based recruitment and varied follow-up period. otrexate is not definitive, one cannot ignore the
Furthermore, the Study covered a period WhenClinical facts of increaSing case reports of this as-
methotrexate was much less popular as a treatmengociation (around 50 cases at present). The sponta-
while the use of cytotoxic disease-modifying anti- heous remission of some lymphomas after metho-
rheumatic drugs known to have elevated risks fortrexate was stopped is the most compelling clinical
lymphoma was more common. fact which directly links methotrexate to the devel-

The Arthritis, Rheumatism, and Aging Medical opmentofthe lymphoma in these patients. Further-
Information System (ARAMIS) studij?! revealed more, an additive malignancy risk may be seen in
an odds ratio of 1.7 (95% C1 0.3 to 32.2) and of 4.0 the rheumatoid arthritis population given recent re-
(95% CI 0.4 to 197.0) for lymphoproliferation in ports supporting the combination therapy employ-
patients with rheumatoid arthritis treated with ing both methotrexate and cyclospof!
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Basic science data, although not perfect, support 3
the oncogenicity of methotrexate in association
with rheumatoid arthritis.

Because of the inherently increased lymphoma
risk in rheumatoid arthritis, it is difficult to state
the magnitude of this relationship with methotrex-
ate. It is our belief that not all patients with rheu-
matoid arthritis are at risk of developing lymphoma
while receiving methotrexate. We believe that only
a subset of patients with rheumatoid arthritis and
severe abnormalities like those discussed in section
2.2 are atrisk. In this respect, this subset of patients !
would be different from other patients with rheu-
matoid arthritis patients and patients with psoria-
Sis.

Physicians treating patients with rheumatoid ar-
thritis with methotrexate should reconsider the
clinical and medico-legal ramifications of their in-
formed consent discussions with patients. They
should maintain surveillance not only for liver,
haematological and pulmonary toxicity, but also
for the varied presentations of lymphoma (table 1). 1
These include new onset of constitutional symp-
toms and adenopathy, as well as pulmonary, or neu-13
rological abnormalities. We encourage clinicians
to report cases of lymphoma in patients with rheu-
matoid arthritis receiving methotrexate and to 14
search for the presence of Epstein-Barr virus and
other herpes viruses in their patients’ neoplastic
cells. If the clinical situation permits, a period of 15
observation for spontaneous remission is war-
ranted. 16

Given the number of case reports so far and the
evidence of lymphomas that resolve when metho-
trexate is withdrawn, it would be very helpful to
undertake further controlled studies of this issue.

18

10

11

17
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