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Survival analysis of disease modifying
antirheumatic drugs in Spanish rheumatoid
arthritis patients

Jose De La Mata, Francisco J Blanco, Juan J Gomez-Reino

Abstract
Objectives-To evaluate the duration of
treatment and the reasons for dis-
continuing therapy with disase modifying
antirheumatic drugs in Spanish rheuma-
toid arthritis patients.
Methods-An observational study was
made of 629 patients with rheumatoid
arthritis treated with disease modifying
antirheumatic drugs between 1979 and
1991. The outcomes (treatment termination
because oftoxicity and lack ofresponse) of
991 treatment starts with intramuscular
gold salts, D-penicillamine, azathioprine,
and methotrexate were subjected to sur-
vival analysis. Cumulative probability of
continuation of each drug (drug survival)
was calculated by the Kaplan-Meier
method and comparison between the sur-
vival curve of each was made by log rank
testing.
Results-Median drug survival (95% con-
fidence interval) was 51 (25-76.9) months
for methotrexate, 39 9 (19-9-48.2) months
for azathioprine, 34*9 (29.4-41.4) months for
gold salts, and 16-4 (13-9-21) months for
D-penicillamine. The highest cumulative
probability of drug survival at five years
was for methotrexate (450/); that at 10
years was for gold salts (15%). Up to 600/o
ofthe patients discontinued D-penicillamine
in the first two years. Lack ofresponse was
the major limiting factor for all drugs
except D-penicillamine, for which it was
toxicity. D-Penicillamine was associated
with a greater rate of discontinuations
because of toxicity in women and patients
older than 65. Previous disease modifying
antirheumatic drug administration did
not influence current drug survival.
Conclusion-Overall, gold salts remain
useful for the treatment of rheumatoid
arthritis over long periods of time in
the population studied. Because of the
high rate of continuation of treatment
(survival) and the optimal efficacy and
toxicity profiles observed with metho-
trexate after five years of treatment, it
should be the drug of first choice for
second line treatment ofthese RA patients.

(Ann Rheum Dis 1995; 54: 881-885)

Rheumatoid arthritis (RA) is a chronic pro-
gressive disease that requires long term treat-
ment. The major concern in management is to

control disease activity.A" Current available
data show that disease modifying anti-
rheumatic drugs (DMARDs) are useful in
short term studies,"1 but they are seldom
continued for long periods, as a result of lack
of efficacy, or toxicity. Clinical trials have been
unable to show notable advantages of one
DMARD over another,'2 therefore choice of a
DMARD should be based on maximal efficacy
with minimum toxicity. In this regard, most
authors have stressed the need for long term
comparative studies;'3'5 however, such studies
under 'controlled' conditions are impractical
because of high costs and logistic complexity.
As an alternative, community based studies
that analyse continuation on treatment with
different DMARDs and use long follow ups
and large numbers of patients are a common
and useful approach to monitoring long term
treatment of RA.1-'9
To assess the long term effectiveness of

DMARDs in our population, we conducted an
observational study of a large sample of
Spanish RA patients followed for 12 years in
a single rheumatology unit. We compared the
survival (that is, continuation as treatment)
of most DMARDs currently used in our
community, and analysed the reasons for their
discontinuation. To simplify terminology in
this text, phrases such as 'drug survival' are
used to imply 'cumulative probability of the
patient continuing to take the drug'.

Patients and methods
PATIENTS AND DOSING SCHEDULES
In this open observational study, we reviewed
the records of all RA patients treated con-
secutively in our institution with gold salts,
D-penicillamine, azathioprine, and metho-
trexate from 1979 to 1991 (treatments with
methotrexate started in 1986). By December
1991, 629 patients with definite or classical RA
according to 1958 American Rheumatism
Association criteria received 991 treatment
starts as follows: 535 treatments with gold
salts, 178 with D-penicillamine, 126 with
azathioprine, and 152 with methotrexate.
Short breaks in a course ofDMARD treatment
(usually four weeks or less) were counted as
time taking the drug; only 'new starts', not
those restarts, were included in the study
analysis. The DMARD used was chosen
according to the physician's preference. When
treatment was not effective or could not
be continued because of toxicity, another

Rheumatology and
Research Units,
Hospital Universitario
Doce de Octubre,
Madrid, Spain
J De La Mata
F J Blanco
J J G6mez-Reino
Correspondence to:
Dr J J G6mez-Reino,
Rheumatology,
Hospital 'Doce de Octubre',
Carretera de Andalucia,
28041 Madrid, Spain.
Accepted for publication
25 July 1995

881

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.54.11.881 on 1 N
ovem

ber 1995. D
ow

nloaded from
 

http://ard.bmj.com/


De La Mata, Blanco, G6mez-Raino

Table 1 Patient characteristics at the start of treatment with disease modifying
antirheumatic drugs

GS D-PN AZA MTXS

Number of starts 535 178 126 152
Observation period (patient years) 1405 360 282 272
Sexratio (F:M) 3:1 4:1 4:1 5-6:1*
<65 years (%/6) 65 63 60 77*

GS = Gold salts; D-PN = D-penicillamine; AZA = azathioprine; MTX = methotrexate.
§MTX was started in 1986.
*p < 0-05 compared with GS, D-PN, or AZA (x2)-

DMARD was substituted, with one month free
from second line medication.
Gold salts were started at a dose of 50 mg/

week, decreasing to a minimum of 25 mg

monthly if the disease was controlled clinically;
D-penicillamine was started at 250 mg daily,
with three monthly increments of 125 mg, to
a maximum of 750 mg daily; azathioprine was

prescribed at 75 mg daily, with monthly
increments of 25 mg to a maximum of 150 mg
daily; and methotrexate was administered at
7-5 mg weekly, with increments of 2-5 mg to
a maximum of 15 mg weekly.

Clinical data for the study were obtained
every three to four months during clinic visits.
The use of DMARDs was recorded using
specific data collection forms, each of which
noted date of start, maximal dose admin-
istered, date and reason for discontinuation,
and side effects. The latter were monitored
periodically for each drug. Complete blood cell
counts and urine analysis were performed at six
week intervals in patients receiving gold salts or
D-penicillamine. Blood counts were obtained
monthly in patients receiving azathioprine.
Complete blood cell counts and serum levels
of transaminases, alkaline phosphatase, bili-
rubin, albumin, and creatinine were performed
every month in patients taking methotrexate.

CRITERIA FOR DISCONTINUATION OF

TREATMENT

Reasons for termination of treatment were

classified as associated toxicity, lack of
response, or miscellaneous.

Associated toxicity comprised any adverse
effect that required discontinuation of treat-
ment. Results were expressed as number of
events per 1000 patient years of observation.
Lack of response was defined as the absence

of clinical benefit at any time of follow up after
a miniimum of six months receiving treatment,
or disease relapses not effectively controlled by
adjustment of the dose ofDMARD.

Miscellaneous causes included loss to follow
up, lack of compliance, or death for unrelated
reasons while the patients was receiving
DMARD treatment.

STATISTICAL ANALYSES

Survival analysis for the four DMARDs was

calculated by the Kaplan-Meier method and
expressed as cumulative probability of drug
survival. Patients still taking the drug at the end
of the study period were excluded from the
analyses. An initial analysis took drug dis-
continuation as the end point. In subsequent

analyses, we used termination of treatment
because of toxicity or lack of response as out-
comes. Differences between drug survival
curves were analysed by log rank method, and
median survival time was determined by
Kaplan-Meier analysis. Comparisons among
groups for continuous variables were made by
t test. Categorical variables were analysed by
the x2 test. Statistical significance was assumed
for values of p < 0-05.

Results
PATIENTS
During the study period, DMARDs were
started 991 times in 629 RA patients (table 1).
No differences in demographic characteristics
of the patients or pattern of drug use were
observed. More than 75% of the patients were
treated concomitantly with non-steroidal anti-
inflammatory drugs (NSAIDs); prednisone
was prescribed in fewer than 15% of these,
at doses generally less than 10 mg/day.
No statistical differences related to gender or
age were found in the use of gold salts,
D-penicillamine and azathioprine, but metho-
trexate was prescribed more frequently for
women and for patients younger than 65 years
(X2,p <0-05) (table 1).

SURVIVAL ANALYSIS
Figure 1A represents the cumulative prob-
ability of survival for the four drugs, taking
drug discontinuation as the end point. Drug
survival for D-pencillamine was significantly
lower than that of the other DMARDs when
survival curves were compared by log rank test
(p < 0-01). Median survivals indicated that
more than 50% of the patients stopped taking
D-penicillamine after only 18 months of treat-
ment (table 2). In contrast, 50% of patients
taking methotrexate remained on the treat-
ment after more than 50 months (table 2).
After 34 months of treatment, 50% of patients
receiving gold salts or azathioprine were still
taking the drug (fig lA).

REASON FOR DMARD DISCONTINUATION
We recorded 573 discontinuations after a
total of 991 starts of DMARD treatment.
In most cases, gold salts, azathioprine and
methotrexate were discontinued because of
lack of response. Among patients receiving
D-penicillamine, there were as many dis-
continuations because of toxicity as there were
discontinuations because of lack of response
(46% each) (table 3). No differences between
the four drugs were found when survival curves
were compared taking lack of response as the

Table 2 Median survival of treatment with disease
modifying antirheumatic drugs (DMARD)

DMARD Median 95% Confidence interval
(mondh)

Gold salts 34 9 29-4 to 41-4
D-Penciillamme 16-4 13-9 to 21-1
Azathioprine 39-9 19-9 to 48-2
Methotrexate 51-1 25-1 to 76-9
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end point, (fig 1B), but when toxicity was the
A end point, drug survival of D-penicillamine

100- was statistically lower than that of the other

20 EDMARDs (log rank, p<0 01) (fig 1C).
During the first 12 months of treatment

.' 80 A with D-penicillamine, up to 50% of dis-
> Nh continuations were due to associated toxicity,

X) ll<lwhile only about 25% of patients had dis-
> 601 xL \ continued taking other DMARD treatments in
.0 Athe same period. Thereafter, D-penicillamine

was associated with a rate of discontinuations
0

% < MTX (12) similar to that of the other drugs, represented
C. 40 by the progressive flattening of the survival
.' > , _ curve beyond the first year of treatment

(fig 1 C). Table 4 shows the toxicity profiles
E 20 of the four DMARDs. Mucocutaneous

abnormalities were the main reason for dis-
,D-PN(2) continuation of gold salts and D-penicillamine.

0- The incidence of gastrointestinal side effects
10 20 30 40 50 60 70 80 90 100 110 120 was significantly greater with azathioprine

B (X2 test, p < O-05), though gastrointestinal
100- intolerance was also the major limiting factor

for patients treated with methotrexate.
Proteinuria was more frequent with

ou80- %D-penicillamine than with gold salts (X2 test,
p <0.05). Bone marrow aplasia occurred

> 1EiL during azathioprine treatment in two patients
MTX 0 4\) simultaneously treated with allopurinol. Four

o 60 patients taking gold salts and two taking
.>LLLtAZA(0) D-penicillamine developed pancytopenia. No

deaths could be attributed to DMARD treat-
ment. Miscellaneous reasons for discontinuing

40 Q a sra drug included loss to follow up, lack of
compliance, and death for unrelated reasons

XGold (12) while receiving treatment. The percentage of
20- discontinuations for miscellaneous reasons

appeared to be greater for azathioprine than for
7 D-PN (2) the other treatments (table 3); however,

analysis of the reasons revealed proportions
of loss to follow up, lack of compliance, or

10 20 30 40 50 60 70 80 90 100 110 120 deaths that were similar for azathioprine and
C the other DMARDs. The low percentage of100

discontinuations because of toxicity associated
with this treatment may have distorted this
finding with azathioprine.

, 80-

MTX 012) NFLUENCE OF GENDER, AGE OR RANK ORDER

°60- ) Lu, 7=OF PRESCRIPTION ON SURVIVAL
> 0 Women, and patients older than 65 years, had

a significantly greater probability of dis-QO k continuing D-penicillamine than did men or
0 patients younger than 65 years (X2 test,
CL40-God(8

p < 0 01) (table 5). Influence of gender or age
Cu L on survival did not occur with methotrexate,

though it was administered significantly more
E 20 often to women younger than 65 years. Rank

D-PN (2) order of prescription did not significantly affect
any drug survival. Patients who received gold

o- salts or D-penicillamine as a third treatment,
10 20 30 40 50 60 70 80 90 100 110 120 and those in whom azathioprine or metho-

Time (months) trexate were used as a fourth treatment could
not be included for analysis because of the

Cumulative probability ofpatient continuing to take disease modifying antirheumatic small size of the samples.
drugs (DMARDs). Number of starts = 991, each panel. Numbers in parentheses
represent number ofpatients still taking the drugfrom the beginning of the follow up.
MTX= Methotrexate; AZA = azathioprine; D-PN = D-penicillamine. A: Drug
discontinuation as endpoint. Number of discontinuations = 573. D-PN significantly Discussion
differentfrom other dnrgs (log rank, p < 0 01). B: Lack of response as endpoint.
Number ofdiscontinuations = 285. No difference between drugs. C: Toxicity as endpoint. The present study has summarised the
Number ofdiscontinuations = 220. D-PN significandy different from other drugs experience of a single rheumatology unit in the
(log rank, p < 001). long term management of treatment with
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Table 3 Reasons for discontinuation ofdisease modifying antirheumatic drug (DMARD)
treatment duringfollow up

DMARD Number Lack of Toxicitgy Miscellaneous
response

Goldsalts 313 159 (51%) 121 (39%) 33 (11%)
D-Penicillamine 142 65 (46%) 66 (46%) 11 (7%/o)
Azathioprine 67 39 (58%) 14 (21%) 14 (21%)
Methotrexate 51 22 (43%) 19 (37%) 10 (20%/o)
Total 573 285 220 68

Table 4 Disease modifying antirheumatic drug discontinuations by toxic effects per 1000
patientyears (p-yr) ofobservation

GS D-PN AZA MTX
(p yr = 1405) (p-yr = 360) (p yr = 282) (p yr = 272)
(n=535) (n= 178) (n= 126) (n= 152)

Cutaneous 125 140 26
Oral ulcers 24 61 - 32
Proteinuria 24 66*
Gastrointestinal - 38 78t 39
Haematological 18 38 31 26
Pulmonary 2 - - 26
Abnormal liver function tests - - - 26
Nitroid reaction 7 -

GS = Gold salts; D-PN = D-penicillamine; AZA = azathioprine; MTX = methotrexate.
n: Number of starts.
p < 0 05 compared with: *GS; tD-PN or MTX (x').

DMARDs in a large sample of Spanish RA
patients. Conclusions regarding toxicity and
efficacy should be drawn with caution because
of various aspects of the study design. The
decision to start or to stop treatment was
guided by objective factors, but was based
finally on the physician's clinical opinion, and
thus a possible influence of the physician on
the results cannot be excluded; other variables
characteristic of retrospective study designs,
may also have limited the ability of the study
to assess the efficacy of drugs. Nevertheless,
our findings may provide useful information on
long term RA treatment because of the long
term follow up, the large number of patients
involved, and the clinical practice setting.

Criteria for the assignment of cause for drug
discontinuation have varied from report to
report" and this should be borne in mind
when the results of our survival analysis are
compared with those of previous reports.
Overall, our findings on drug survival, taking
termination of treatment as the end point,
presented no major differences compared with
previous reports. Of interest, however, was the
high median survivals of gold salts and
azathioprine in our analysis. Depending on
whether a study is based in a referral centre or
in private practice, median survival for gold
salts may vary from less than 14 months16 20-24
to 24 months.'8 19 In our study, within a public
health care system, 50% of patients continued
to take gold salts after 35 months and 38%
after 60 months. Azathioprine survival was also

Table S Discontinuations of disease modifying antirheumatic drugs (DMARD) by gender
and age

DMARD Gender Age (yr)

Male Female <65 >65

n % n % n % n %

Gold salts 133 51 402 61 187 61 348 58
D-Penicillamine 35 69 143 83** 112 78 66 84**
Methotrexate 24 42 128 57 117 50 35 63
Azathioprine 26 39 100 33 76 34 50 35

Values are number of patients analysed, and percentage of patients who discontinued DMARDs.
**p < 0-01, D-penicillamine compared with the other DMARD (xI).

unusual, with a median survival of 39-9 months
compared with the eight to 24 months reported
previously. l19 20 25 However, our findings for
D-penicillamine and methotrexate were in
keeping with those of others.7 8 14 16 18 20 21 23
A variety of factors may explain these

differences. Environmental factors and genetic
characteristics of the patients may be relevant:
obesity, alcohol intake, or intercurrent diseases
may have acted as modifiers of DMARD
survival in our population to explain these
variations, while genetic factors such as HLA
antigens may underlie certain patterns of
toxicity.26 In RA, South European populations
differ from North European white populations
in the distribution of HLA DR antigens.27 28
Our population was drawn from a South
European ethnic group; whether this is
associated with differences in drug survival
remains to be proved. The study design and
the nature of the system of health care
provision may also account for variations in
drug survival. Our data on gold salts survival
suggest that the system of health care provision
may influence drug survival. We did not
analyse this particular issue, but it merits
further evaluation in prospective studies.

Survival analysis using associated toxicity as
the end point revealed D-penicillamine to have
the poorest survival of all the DMARDs
studied. The fact that most discontinuations
occurred within the first two years of treat-
ment, and 50% of them in the first 12 months,
suggests that probability of discontinuation
because of toxicity in patients receiving
D-penicillamine should be expected within
the first 18 to 24 months of treatment. This
finding is in contrast with those for the
other DMARDs studied, with which dis-
continuations because of side effects occurred
gradually over their period of use. Age and
gender may predispose to a greater incidence
of adverse reactions to drugs,29 but we
observed a consistent effect only in patients
receiving D-penicillamine, among whom
women, and patients older than 65, had a
higher rate of drug discontinuation because
of associated toxicity. Overall, we found a
profile of associated toxicity leading to dis-
continuation that was in agreement with other
reports.'8 19 30 31

Survival analysis with lack of response as an
end point showed a similar survival on treat-
ment for all the DMARDs studied, during the
first four years of follow up; at five years, the
worst survival was of D-penicillamine and
the best, methotrexate. These findings should
be interpreted with caution, as the assignment
criteria may have constituted a source of bias.
Drug discontinuations attributed to lack of
response were in patients in whom there
was absence of initial response, or loss of
efficacy with time over the same period, but
it is conceivable that on some occasions the
drug was stopped in patients who presented
both mild associated toxicity and a lesser
measurable therapeutic effect. In those cases,
designation of the reason for drug dis-
continuation may have been arbitrary. Never-
theless, our findings confirm previous reports
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indicating that discontinuations due to lack of
response were fewer in patients treated with
methotrexate after five years of treat-
ment. 9 11 18 19 32-35 They also indicate that gold
salts and azathioprine remain effective in long
term use.

In summary, our long term follow up of
DMARD treatment in Spanish RA patients
showed that median survival on treatment
exceeded 34 months for gold salts and
azathioprine, and 50 months for methotrexate;
that up to 60% of the patients discontinued
D-penicillamine in the first two years of treat-
ment, mainly because of toxicity; and that
gender and age influenced drug survival only
in patients treated with D-penicillamine,
among whom women, and patients older
than 65 years, presented a greater rate of
discontinuations.
Because this was an open prospective

observational study, conclusions regarding
toxicity or efficacy of DMARDs should be
interpreted with caution. Nevertheless, such
studies represent one approach to the assess-
ment of long term likelihood of drug con-
tinuation in clinical practice. In view of the
differences we detected, the effects of factors
such as genetic background, environment, or
system of provision of medical care should be
evaluated further.
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