
British Journal of Rheumatology 1993;32375-382

COMPARISON OF PYRITINOL AND AURANOFEN IN THE
TREATMENT OF RHEUMATOID ARTHRITIS

E.-M. LEMMEL for the EUROPEAN MULTICENTRE STUDY GROUP*
Staatliches Rheumakrankenhaiis, 7570 Baden-Baden, Germany

SUMMARY
The efficacy and tolerability of pyritinol (PY) and auranofin (AU) were compared in a multicentre double-blind study.
Patients with RA received 600 mg/day PY or 6 mg/day AU for 1 year. Response was rated by a defined improvement in at
least four of the following: Ritchie index, joint swelling index, rating scales for pain and general well-being, functional
index, morning stiffness, ESR.

Of the 139 fully evaluable PY patients 61 (44%) dropped out due to adverse events or response failure compared with 44
(31 %) of the 142 AU patients. In patients treated for 1 year efficacy parameters improved more in the PY than in the AU
group, with significant differences for the general well-being (P = 0.022), ESR (P = 0.029) and haemoglobin (P = 0.0042).
The response rate for PY (61/78 patients, 78%) was significantly superior to AU (58/98 patients, 59% P = 0.009). An inten-
tion-to-treat analysis corroborated this result (P = 0.030). Adverse events (AE) occurred in 64% of PY patients and in
58% of AU patients: main AE were mucocutaneous symptoms (PY 36%, AU 23%) and gastrointestinal complaints (PY
30% AU 37%). Single cases of proteinuria, hepatic and haematological abnormalities were noted in both groups.

KEY WORDS: Rheumatoid arthritis, Comparative study, Double-blind study, Disease modifying drugs, Pyritinol, Auranofin.

•European Multicentre Study Group, participating centres:
Germany— Bad Aibling, Dr P. Heimstadt (t), Arzt fur Innere Medi-
zin; Bad Kreuznach, Klinik fllr Rheumakranke, Prof. Dr R. Dreher,
Baden-Baden, Staatl. Rheumakrankenhaus, Prof. Dr E.-M. Lemmel,
Dr G. Manz; Berlin, Med. Klinik und Poliklinik der Freien Uni-
versitat, Klinikum Charlottenburg, Prof. Dr U. Hopf; Immanuel-
Krankenhaus, Dr H. Sdrensen, Dr R.-W. Hauer, Bremen, Abteilung
fUr Rheumatologie, Rotes-Kreuz-Krankenhaus, Pnv.-Doz. Dr U
Botzenhardt, Dr R. Reemtsen; Duisburg, St.-Barbara-Hospital, Abt.
fur Rheumatologie, Dr R. Gamp; Emmerich, St. Willibrordus-Spital,
Priv.-Doz. Dr W. Kriegel, Dr O. Sangha; Hagen, Ev. Krankenhaus,
Rheumatologische Abteilung, Dr W. Liman; Hamburg, Univ.-Kran-
kenhaus, Eppendorf, I. Med. Univ.-Klinik, Prof Dr K. Grasedyck;
Herne, St. Josefs-Krankenhaus, Rheumaklinik, Dr A. Wittenborg,
Dr H.-G. Pott; Ingolstadt, Dr U. Trabert, Arzt fur Innere Medizin;
Koln, Krankenhaus der Augustinerinnen, Innere Abteilung, Dr D.
Mitrenga; Mainz, St. Vincenz- u. Elisabeth-Krankenhaus, Prof. Dr D.
Brackertz; MUnchen, Med. Poliklinik der Universitat, Prof. Dr M.
Schattenkirchner, Pnv.-Doz. Dr K. Krtlger, Dr M. Schmid-Wimmer,
Ptlttlingen, KJinik der Bundesknappschaft, Abteilung fur Rheuma-
tologie, Dr H. von Wilmowsky; Ratingen, Evang. Fachkrankenhaus
GmbH, Rheumatologische Abteilung, Prof Dr R. Rau, Dr G. Her-
born; TUbingen, Med. Universitatsklinik, Innere Medizin II, Prof Dr
J. G. Saal; Wiesbaden, Rheumaklinik II, Dr D. Jentsch; Wurzburg,
Medizdnische Poliklinik der Universitat, Prof. Dr W. Gross; Juliusspi-
tal, Med. Klinik, Prof. Dr I. O. Auer. Great Britain—Cambridge,
Addenbrookes Hospital, Rheumatology Research Unit, Dr B. L.
Hazleman, Dr A. O. Adebajo; London, King's College Hospital, Dr
H. Berry; St Bartholomew's Hospital, Department of Rheumato-
logy, Dr E. C Huskisson; Manchester, University of Manchester,
Rheumatism Research Centre, Dr R. Bernstein. Switzerland—Basel,
Bethesda-Spital, Rheuma-Klinik, Dr I. Bahous; La Chaux-de-Fonds,
Hopital Cantonal, PD Dr H. Ott; Zurich, Universitiitsspital, Uni-
versitats- Rheumaklinik, Prof. Dr F. J. Wagenhauser, Dr M. Felder, Dr
E. Treuer; Zurich, Stadtspital Triemli, Klinik ftlr Rheumatologie, Dr
H. Gerber. France—Paris, Hopital de la Piti6, Service de Rhumato-
logie, Prof. J. P. Camus, Dr J. Crouzet. Trial co-ordination and moni-
toring—Dr E. Kraus, Clinical Development, Central Scientific
Services, E. Merck, 6100 Darmstadt, Germany, E. Sedman, Medical
Department, E. Merck Pharmaceuticals, Alton, Hants. Statistical
planning and evaluation—Dr M. Behl, Clinical Documentation and
Statistics, E. Merck, 6100 Darmstadt, Germany.

Submitted 26 May; revised version accepted 2 December 1992.
Correspondence to E.-M. Lemmel.

0263-7103/93/050375 + 08 $08.00/0

PYRITINOL (Recuperol) is a sulphur-containing mol-
ecule, which was developed as a cerebroactivating
agent 30 years ago. The structural analogy of its
assumed metabolite, 5-mercapto-pyridoxine, with
D-penicillamine—both molecules bear free mercapto
groups—caused Camus et al. to use pyritinol in the
treatment of RA [1]. Initial uncontrolled studies
involved over 400 patients. The preliminary data sug-
gested that the somewhat lower efficacy in comparison
to parenteral gold or penicillamine was counter-
balanced by better tolerability [2-4]. Since better toler-
ability in comparison to the classical DMARDs is also
claimed for oral gold (auranofin, AU), a comparative
study against this drug was conducted to assess the
therapeutic value of pyritinol (PY) in RA.

PATIENTS AND METHODS
The trial was conducted in accordance with the Dec-

laration of Helsinki/Tokyo. The protocol was approved
by the ethics committee at the University of TUbingen
and at each respective trial centre. It was designed as a
double-blind randomized multicentre study with two
parallel groups of 150 patients fulfilling the following.

Inclusion criteria: outpatients or inpatients, due to be
discharged approx. 4 weeks after start of treatment and
available for follow-up; age over 18 years; diagnosis of
definite RA [5] of at least 3 months' duration; diagnosis
of active disease [6]; functional classes I to III [7].

Exclusion criteria: severe side effects attributable to
parenteral gold; previous treatment with AU or PY;
treatment with other DMARDs, immunosuppressives,
immunomodulors or corticosteroids (<10 mg/day
prednisolone equivalent) in the preceding 3 months.
This could be shortened to 4 weeks, if adverse reactions
leading to discontinuation of the pretreatment had
ceased and treatment effects had returned to baseline;
intra-articular injection of corticosteroids, synovec-
tomy or other joint surgery or change in dosage of oral
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TABLE I
RESPONSE DEFINITION

Parameter Improvement

1. Ritchie index
2. Joint swelling index
3. Pain intensity
4. General well-being
5. Functional index
6. Morning stiffness
7. ESR

2=30%
&2 grades or score = 0
s=2 grades or score = 0
>10 points of the % scale

30
5*25%

For evaluation as responder at least four of the seven condi-
tions had to be fulfilled. Patients needing an increase of their ste-
roid dose by 50% for more than 3 months during the second
half-year of the trial were regarded as non-responders.

corticosteroids within 1 month prior to the trial (2
weeks, if the patient had reached a new steady state);
relevant abnormalities of haematological, renal or
metabolic parameters (thrombocytes <15O0OO/mm3,
leucocytes <4OOOmm3, proteinuria, serum creatinine
>1.5 mg/dl, transaminases two times upper limit of
normal range, alkaline phosphatase 1.25 times upper
limit of normal range); conditions interfering with the
conduct of the study; pregnancy/lactation; women of
childbearing age unless reliable contraception was
used; patients subject to the exclusion criteria of the
ARA [5].

Trial procedure
Following provision of informed consent, patients

were randomized to receive PY or AU (centre-wise
randomization using computer-generated lists).
During the study period of 1 year clinic visits took place
at monthly intervals for assessment. Both PY and AU
were formulated in capsules of identical appearance
containing 300 mg pyritinol-dihydrochloride-mono-
hydrate or 3 mg auranofin. The dose was two capsules
per day (600 mg pyritinol or 6 mg auranofin respec-
tively) taken in the morning and in the evening with
food. In the event of adverse reactions reduction of
dosage or temporary suspension of treatment was
allowed. However, if it was not possible to resume
treatment with the full dose within 4 weeks, the patient
was withdrawn and regarded as a therapeutic failure.

Clinical investigations
All data were recorded at monthly intervals except

TABLE II
DEMOGRAPHIC DATA

General patient data Pyritinol Auranofin

Total no. of patients
Male
Female
Age distribution

19-40 years
41-50 years
51-60 years
61-70 years
71-82 years

169
38 (22%)

131 (78%)

18(11%)
30(18%)
51 (30%)
47 (28%)
22 (13%)

172
41 (24%)

131 (76%)

22(13%)
29(17%)
43 (25%)
57 (33%)
21 (12%)

for the articular examination, which was performed
bimonthly. The functional capacity of the patients was
checked using the 'Hannover functional questionnaire'
[8] consisting of 12 questions related to activities of
everyday life. The patient was asked for the duration of
morning stiffness and rated pain intensity on a 10-point
rating scale ranging from 'I have no pain at all' to 'my
pain could not be more severe'. A similar scale ranging
from 'I feel extremely well' to 'I feel extremely bad'
was used in order to rate general well-being. Joint pain
was measured by the Ritchie index [9]. An analogous
joint swelling index (normal/slight swelling/marked
swelling/swelling with effusion) was used in order to
record articular swelling. Adverse reactions were
recorded at monthly intervals and elicited by a neutral
question (e.g.: 'has the medication upset you in any
way?'). They were graded with respect to severity
(mild/moderate/severe) and causality (remote/poss-
ible/probable/highly probable). The patient rated the
severity of the side effects using the same scale. Radio-
graphs were taken before and after treatment and will
be evaluated separately.

Concomitant treatment
Use of steroids (sslO mg prednisolone equivalent)

and NSAIDs, physical therapy, treatment of other dis-
eases and dose changes or interruption of the test drug
were recorded.

Laboratory tests
ESR (1 h), serum haemoglobin, erythrocyte count,

differential white cell count, thrombocyte count,
SGOT, SGPT, alkaline phosphatase, gamma-GT, crea-
tinine, uric acid, urinalysis.

Evaluation
The response criteria defined at start of the trial are

given in Table I.
The two groups were compared with respect to

demographic and baseline values for efficacy para-
meters (x2 test and Mann-Whitney U-test). Patients
excluded from the evaluation for efficacy are specified
in Table III.

TABLE III
REASONS FOR PATIENT EXCLUSION

Patient exclusions Pyritinol Auranofin

Total no of patients
Protocol violations*
>10 mg prednisolone equivalent
during first 90 days
Adverse eventsf
(not drug-related)
Personal reasons^

Total excluded

Evaluated for efficacy

169
14
4

4

8
30

139

172
11
7

6

6
30

142

Entry data for all patients including those not evaluable for
efficacy.

All patients were evaluated for tolerance.
•Less than four patients at trial centre, violation of inclusion or

exclusion critiera.
tAcute thrombosis (2x), breast carcinoma, urinary tract infec-

tion, common cold/general malaise (3x), chest pain/pleurisy,
myocardial infarction, tachyarrhythmia.

^Travelling abroad, change of physician, poor compliance.
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TABLE IV
DISEASE STATE AT ENTRY

RA disease state at entry Pyritinol Auranofin

Total patients
Males/females
Steinbrocker
Functional class

Disease duration
3-12 months

> 1̂ 3 years
>3-8 years
>8 years

Rheumatoid factor positive
DMARD pretreatment:
1 DMARD
2 DMARDs
3 DMARDs
4 DMARDs

ChJoroquine derivatives
Parenteral gold

D-Penicillamine
Sulphasalazine
Immunosuppressives

Concomitant antirheumatic therapy at start
Steroids
NSAIDs
Analgesics
Topicals
Physical therapy

I
II
III

139
30/109
30 (22%)
99(71%)
10 (7%)

37 (27%)
32 (23%)
38 (27%)
32 (23%)
90 (65%)
44 (32%)
33 (24%)
8 (6%)
2 (1%)
1 (1%)

20 (14%)
12 (9%)
11 (8%)
13 (9%)
3 (2%)

125 (90%)
30 (22%)

114(82%)
9 (6%)
3 (2%)

63 (45%)

142
32/110
26 (18%)

106 (75%)
10 (7%)

45 (32%)
32 (23%)
31 (22%)
34 (24%)
91 (64%)
44 (31%)
29 (20%)
12 (9%)
2 (1%)
1 (1%)

24 (17%)
14 (10%)
6 (4%)

15(11%)
2 (1%)

132 (93%)
30(21%)

123 (87%)
4 (3%)
1 (1%)

70 (49%)

RA disease state of patients evaluable for efficacy at start of trial, pretreatment with DMARDs and concomitant antirheumatic
therapy.

Comparison of response rates was made by means of
the exact two-tailed test of the resulting 2 x 2 tables.

With the planned 120 evaluable patients per medi-
cation group a difference in a rate of 20% was detect-
able as statistically significant with a probability of 0.85
(d = 0.05). With the actual 139 + 142 evaluable
patients the power of the test was above 0.90.

Further descriptive analyses of efficacy parameters

85

(baseline difference at visit 12 and AUC for the base-
line difference) were performed and the treatment
groups compared by means of the U-test. These were
only performed for patients treated for 1 year. An end-
point analysis was performed for the patients evaluable
for tolerance in the sense of an intention-to-treat analy-
sis, comparing baseline differences and response.

5 6 7
Visit no.

10 11 12

FIG. 1.—Functional capacity, the ability to perform 12 daily life
activities was judged by the patient using the score 0 = no, or just
with assistance, 1 = yes, but with difficulties, 2 = yes Results are
given as percentage of the maximum possible sum of scores. Trie
time course of the efficacy parameters (mean and standard errors
of the mean) is shown for all patients of the two treatment
groups, who completed the 1-year trial period (12 visits).

I Pyritinol (n = 78), O -O auranofin (n = 98).

12

FIG. 2.—Ritchie and joint swelling index, for details of the
Ritchie index see ref. [9]. Swelling of the joints included in the
Ritchie index was assessed by the investigator using the score 0 =
normal, 1 = slight swelling, 2 = marked swelling, 3 = swelling with
effusion. Results are given as sum of scores. Explanation and key
as Fig. 1.
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5 6 7
Visit no.

9 10 II 12

FIG. 3.—Duration of morning stiffness, the duration of morning
stiffness for the week preceding the control visit was judged by
the patient. Explanation and key as Fig. 1.

RESULTS
Patients studied

Thirty European trial centres participated in the
study. From May 1987 to February 1989 a total of 341
patients were enrolled. Of these 281 were evaluable for
efficacy. Fifty-three pyritinol patients and 51 auranofin
patients started inpatients and were discharged from
hospital 28 and 29 days later, respectively (median
values). In 10 patients each from both study groups,
who had stopped treatment with other DMARDs
(mainly sulphasalazine or chloroquine) because of
inefficacy, the washout period was shortened below 3
months. Seven patients from five centres contributing
only one or two patients were excluded from the eval-
uation for efficacy. Before pooling the data centres
contributing at least 10 patients were tested for homo-
geneity. Patients' compliance was estimated by the
physician as at least satisfactory. Where possible, this
was confirmed by counting the capsules from returned
drug bottles.

12

FIG. 4.—Pain intensity, pain intensity for the week preceding the
control visit was judged by the patient using a vertical rating scale
ranging from 0 = 'I have no pain at all' to 9 = 'my pain could not
be more severe'. Results are given as mean of scores. Explana-
tion and key as Fig. 1.

Demographic, baseline data and reasons for patient
exclusion are summarized in Tables II-IV.

Efficacy
Changes of efficacy parameters across time are

shown in Figs 1-7. In treatment responders disease
activity decreased during the first 6 months and then
tended to remain at the achieved level. For each treat-
ment group and for all efficacy parameters the differ-
ence between the data at entry and after 12 months was
highly significant (f<0.0001) with the exception of
haemoglobin (for AU).

The results in the PY group were superior to those in
the AU group for all individual efficacy parameters.
This difference is statistically significant (AUC of the
baseline differences) for the general well-being of the
patients (P = 0.022), ESR (/> = 0.029) and increase of
serum haemoglobin (P = 0.0042).

The main target parameter of the trial based on six
clinical variables and the ESR (response definition, see
Table I) yielded the results shown in Table V.

From 281 fully evaluable patients who had started
the trial, 44% in the PY group and 41% of the AU
patients fulfilled the response definition. From this
point of view there was no statistically significant
difference between the two medications. However,
considering those patients completing 12 months ther-
apy, the response rate for the PY group was superior to
the AU group (78 vs 59%, P = 0.009). Within the inten-
tion-to-treat analysis of all 341 patients, a difference in
favour of pyritinol was also seen (P = 0.030). The
number of response criteria met per patient is given in
Fig. 8. An evaluation of the responders with a view to
concomitant systemic steroid treatment revealed that
in six pyritinol patients and in seven auranofin patients
the dose was reduced by at least 50%. Three respon-
ders from each group had received intra-articular ste-
roids during the trial. The influence of disease duration
and rheumatoid factor on the response rate is shown in
Table VI.

Tolerance
All 341 patients entered into the study were analysed
5

5 6 7
Visit no.

10 11 12

FIG. 5.—General well-being, the general well-being for the week
preceding the control visit was judged by the patient using a ver-
tical rating scale ranging from 0 = i feel extremely well' to 9 = '1
feel extremely bad'. Results are given as mean of scores.
Explanation and key as Fig. 1.
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0 1 2 3 4 5 6 7

FIG. 6.—Erythrocyte sedimentation rate. Explanation and key as
Fig. 1.

for tolerance (Tables VII and VIII). Rashes (± pru-
ritus) were the most frequent skin reactions in both
treatment groups and occurred predominantly during
the first half year of treatment. Stomatitis, mouth ulcer-
ation or other mucocutaneous symptoms (e.g. conjunc-
tivitis, rhinitis, dry skin, hair loss) occurred less
frequently. The most prominent gastrointestinal com-
plaint was diarrhoea. Its incidence in the AU group was
much higher than in the PY group. Diarrhoea devel-
oped generally within 3 weeks after start of treatment.
In patients stopping their treatment for this reason
diarrhoea ceased within 3.5 days (median for PY) and
22 days (median for AU). Other reported gastro-
intestinal complaints were nausea, vomiting, abdomi-
nal pain, dyspepsia, heartburn and single cases of other
minor symptoms. Taste disturbances appeared within 4
months of treatment and were fully reversible, even in
patients continuing treatment. Most central nervous
system symptoms (e.g. headache, vertigo, asthenia,
paraesthesia, anxiety and depression) were assessed as
'remote' or 'possible' causality. Various other symp-
toms (e.g. pain, cardiovascular reactions, increased
sweating, weight gain or loss, allergic drug reactions,
menstrual disorders, impaired vision) occurred with
similar distribution in individual patients of both treat-

Increased liver enzyme activity led to dropout in two
PY patients (maximum values: alkaline phosphatase
224 U/l and GPT 59 U/l, respectively) and five AU
patients (maximum values of alkaline phosphatase:
230-420 U/l). Values normalized after cessation of
treatment, In four patients from each group treatment
was stopped due to proteinuria after 5-11 months. In
one PY patient the urine test was negative 1 week after
stopping the drug, so the causal relationship and rel-
evance of this finding remains ambiguous. In all
patients proteinuria was reversible. No biopsies were
performed. The following haematological abnormal-
ities were regarded as serious and led to dropout: One
case of anaemia (Hb 8.6 mg/dl) and one thrombocyto-
penia (21 000/mm3) in the auranofin group, one throm-
bocytopenia (73 000/mm3) and two agranulocytoses
(60 and 250 granulocytes/mm3, respectively) with pyr-
itinol. Both agranulocytoses occurred in female
patients, developed within 6 weeks after start of ther-
apy and were quickly reversible with full normalization
2 and 7 days after stopping treatment, respectively. In
both cases it is difficult to establish a causal relationship
due to the concurrent treatment with other drugs. In
one case a possible link was suggested by a positive
lymphocyte transformation test (LTT), in the other
case the investigator felt the relationship was unclear
due to the clinical circumstances and the negative LTT.
In both cases of thrombocytopenia the platelet count
normalized within 4 weeks after cessation of therapy
and the relationship was judgd to be possible.

DISCUSSION
The main target parameter was the percentage of

patients with clinically relevant improvement
(response) after 1 year of treatment based on six clini-
cal parameters and the ESR. Considering all fully
evaluable patients one can state that PY is at least
equivalent in efficacy to AU (response rate: 44 vs 41 %
of patients). The results in those patients treated for

TABLE V
NUMBER OF PATIENTS PER TREATMENT GROUP FULFILLING THE

RESPONSE CRITERIA OF TABLE I
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Response rate

Patients fully evaluable
Dropout/adverse events
Dropout/inefficacy or
No response after 1 year
Responder/non-responder
Response rate (%)

Patients fully evaluable
treated for 1 year
Responder/non-responder
Response rate (%)
P

All patients
(intention-to-treat-analysis)
Insufficient data*
Responder/non-responder
Response rate (%)

0 1 2 3 4 5 6 7 8 9 10 11 12 P
Visit no.

Pyritinol

n = 139
47

31
61/78

44
n = 78

61/17
78

n = 169

13
90/66

53

Auranofin

n = 142
25

59
58/84

41
n =98

58/40
59

0.009
n = 172

5
71/96

41
0.030

FIG. 7.—Haemoglobin. Explanation and key as Fig. 1.
*For significance calculations these patients were counted as

non-responders.
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FIG. 8.—Number of response criteria per patient, results are presented as percentage of patients fulfilling the given number of response
criteria for (a) patients treated for 1 year and (b) all patients (intention-to-treat analysis), (a) ^ Pyritinol (n = 78); Q auranofin
(n = 98). (b)gg, Pyritinol (n = 169); Q auranofin (n = 172).

the whole study period of 1 year show that in the PY
group the percentage of patients with clinically rele-
vant improvement was higher than that in the AU
group (78 vs 59%). This difference is statistically sig-
nificant (P = 0.009). Every individual efficacy para-
meter showed a numerical trend for better results in
the pyritinol group, though this difference is statis-
tically significant only for the general well-being of the

patients (P = 0.022), ESR (P = 0.029) and serum hae-
moglobin (P = 0.0042). These data are corroborated
by the intention-to-treat analysis which yielded signifi-
cantly better results in favour of pyritinol for the
response rate (P = 0.030) and for the baseline differ-
ences of functional capacity (P - 0.11), ESR
(P = 0.041) and haemoglobin (P = 0.0033).

ESR and haemoglobin are objective laboratory

TABLE VI
INFLUENCE OF DISEASE DURATION AND RHEUMATOID FACTOR ON THE RESPONSE RATE

Response rate vs duration of RA
Up to 3 years Total patients

Responders
Above 3 years ~ ' '

Response rate vs RF
RF positive

RF negative

Total patients
Responders

Total patients
Responders
Total patients
Responders

Pyritinol

no.

87
50
82
40

103
57
63
32

%

100
57

100
49

100
55

100
51

Auranofin

no.

95
45
77
26

113
42
59
29

%

100
47

100
34

100
37

100
49

In order to obtain a large data base the data from the intention-to-treat analysis (latest available efficacy data of all patients included in
the study) were used for this evaluation.
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TABLE VII
INCIDENCE OF ADVERSE EFFECTS

Patients evaluated Pyritinol, 169 Auranofin, 172

Patients with adverse events*
Dropouts*

Mucocutaneous symptoms
Dropouts
Rash/pruritus
Stomatitis

Other mucocutaneous symptoms
Gastrointestinal symptoms

Dropouts
Diarrhoea
Nausea, vomiting
Other gastrointestinal complaints

Dysgeusia
Dropouts

CNS symptoms
Dropouts

Various symptoms
Dropouts

Abnormal laboratory results
Dropouts

109
51
60
26
44
13
14
50
14
24
22
25
9
4

12
3

16
7

29
8

(64%)
(30%)
(36%)
(15%)

(20%)
(8.3%)

(5.3%)
(2.4%)
(7.1%)
(1.8%)
(9.5%)
(4.1%)

(17%)
(4.7%)

100
30
40
13
30
5

11
63
7

44
18
24

1
0
7
1

11
8

25
11

(58%)
(17%)
(23%)
(7.6%)

(37%)
(4.1%)

(0.6%)

(4.1%)
(0.6%)
(6.4%)
(4.7%)

(15%)
(6.4%)

Number of patients with adverse events (causal relationship: possible/probable/highly probable).
*Several patients had more than one adverse event.

parameters. Their usefulness as measure for the activ-
ity of RA has been demonstrated in epidemiological
surveys [10] as well as in clinical trials of DMARDs
[11-13]. The statistically significant difference for these
two activity parameters in favour of pyritinol supports
its clinical efficacy.

The efficacy of pyritinol in RA shown in previous
open studies [1-4, 14-16] has been confirmed in this
controlled study.

The time course of improvement of individual para-
meters shows that maximal efficacy is attained within 6
months of treatment with both drugs. This means
that—as with other DMARDs—treatment should be
stopped if after 6 months the patient's condition has
not improved.

In patients with long-standing RA (more than 3
years after onset) the response rate for auranofin drop-
ped from 47 to 34%, whereas for PY the respective
figures were 57 and 49%. In the PY group the response

rate for seropositive patients was comparable to that
for seronegative ones (55 vs 51%), auranofin was less
often effective in seropositive patients (37 vs 49%).

The analysis of reported adverse events shows that
their profile was comparable with both treatments.
After cessation of treatment they usually resolved
faster after pyritinol than after auranofin treatment.
Taste abnormalities are a well-known side effect of
penicillamine and therefore may be related to the
structural similarities between this drug and pyritinol.
Abnormal liver function was less frequently observed
with PY than with AU. Proteinuria leading to with-
drawal of the treatment was reported in four patients
from each treatment group. The most severe adverse
reaction of pyritinol in this study was agranulocytosis
observed in two cases. Thrombocytopenia occurred
under pyritinol and auranofin treatment (one case in
each group). Increased dropouts in the PY group were
mainly due to moderate reactions (mucocutaneous

TABLE VIII
SEVERITY OF ADVERSE EFFECTS

All patients
Patients with adverse events

Dropouts due to adverse events

Severity

Total
Mild
Moderate
Severe
No data

Total
Mild
Moderate
Severe

no.

169
109
24
51
34

51
6

25
20

Pyritinol

%

100
64
14
30
20

30
3.6

15
12

no.

172
100
22
45
32

1

30
2

10
18

Auranofin

%

100
58
13
26
19
0.6

17
1.2
5.8

10

The most severe judgement of physician or patient was summarized for all patients with adverse events and for dropouts due to
adverse events (causal relationship: possible/probable/highly probable).
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symptoms and gastrointestinal complaints). These
were mostly nuisance events, which led to stopping
therapy, but did not constitute a health risk for the
patient and were fully and rapidly reversible.

In patients pretreated with other DMARDs an
increase of adverse events was observed in both
groups. In dropouts due to this reason the difference
was even more pronounced. In the PY group 33% of
the patients pretreated with other DMARDs com-
pared to 2 1 % of non-pretreated patients dropped out.
For AU the respective figures were 24 and 13%.
Whether pretreatment with other DMARDs itself pre-
disposes to a higher toxicity of the trial drugs, remains
unclear.

The incidence of PY-related adverse reactions in this
study corresponded to the pattern observed in the pre-
vious open studies in RA. In these reports the total
number of dropouts because of serious changes of
laboratory parameters was two (0.5%) due to
abnormal liver function, three (0.7%) due to protein-
uria and three (0.7%) due to thrombocytopenia/leuco-
paenia including one case of agranulocytosis (data on
file, E. Merck, Darmstadt). These data indicate that in
comparison to penicillamine for example pyritinol has
shown a lower incidence of severe hematological
changes [2, 3, 4, 12, 17, 18, H. Berry, pers. com-
munication].

However, in individual cases severe hematological,
renal or hepatic adverse events may develop. There-
fore regular monitoring of liver enzymes, urine status
and blood cells is necessary as with other DMARDs.

Taking into consideration efficacy as well as toler-
ability it appears from this trial that PY is more effec-
tive than AU but at the same time may lead to a higher
rate of dropouts due to adverse reactions. These
adverse reactions can be controlled by routine clinical
measures.
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