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SUMMARY The effect of thymopoietin pentapeptide (TP-5) was evaluated in patients with
rheumatoid arthritis (RA). Ninety-two patients were divided into 3 groups, namely, placebo, TP-5
intramuscularly (IM) 1 mg, TP-5 intravenously (IV) 50 mg, and were evaluated for 6 measures of
disease activity at the beginning of the study and at 3 and 6 months. No difference was observed
between the placebo group and the group treated with TP-5 IM 1 mg. However, in the group
treated with TP-5 IV 50 mg a statistically significant improvement of all parameters except the
ESR was observed.

Thymopoietin, a polypeptide hormone isolated from
thymic extracts, has been shown to affect
immunoregulation by a number of mechanisms:
induction of early T cell differentiation, inhibition of
B cell differentiation, and modulation of mature
lymphocytes.'-3 The pentapeptide TP-5, corre-
sponding to residues 32-36 of thymopoietin, has
been shown to retain the biological activity of
thymopoietin and thus probably corresponds to the
active site of the parent molecule.4 Preclinical animal
studies with TP-5 have demonstrated a lack of toxic-
ity at dosage levels up to 500 times that which is
administered to humans. It is noteworthy that TP-5 is
rapidly degraded to its component amino acids in
human plasma (T 2- 30 s) and that this may account
for the lack of toxicity.5
One current hypothesis on the pathogenesis of

rheumatoid arthritis (RA) has suggested a defect of
immune regulation.6 Failure of cell-mediated immun-
ity to eliminate pathogen and failure of suppressor T
cells to regulate the immune response could explain
B cell hyperactivity and chronic inflammation in
patients with RA.7 The clinical application of an
immunoregulator, such as TP-5, may provide a new
approach to the treatment of RA. In this study, 4
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centres collaborated to evaluate the effectiveness of
TP-5 and to compare the efficacy of 2 dosage regi-
mens.

Patients and methods

INVESTIGATION PLAN
This paper describes the results of 2 studies. In the
first study, which was double-blind and ran from
September 1978 to December 1979, TP-5 was
administered at a dosage of 1 mg intramuscularly
(IM) once weekly and was compared with a control
group receiving intramuscular injections of 1 ml
physiological saline at the same frequency. TP-5 was
dissolved in physiological saline at 1 mg/ml. The
study medications were specially packaged to ensure
that the study was double-blind.

In the second study, which was open and ran from
December 1978 to May 1980, 50 mg of TP-5 was
administered intravenously (IV) once weekly. The
controls of the first study were used for comparison.

PATIENTS
The study patients were outpatients with definite or
classic rheumatoid arthritis of at least 6 months' dura-
tion, as defined by the American Rheumatism
Association criteria,8 and with active disease defined
by the presence of 3 out of the 4 following criteria:
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number of joints painful or tender on motion (>6),
number of joints swollen (>3), duration of morning
stiffness (>three-quarters of an hour), and Wester-
gren erythrocyte sedimentation rate (>28 mm/h).
Another criterion was that the disease was not con-
trolled by, or that it progressed despite, the optimal
use of anti-inflammatory drugs. Patients were
excluded who were unreliable, under 16 years of age,
pregnant, or had been treated with basic antirheuma-
tics (such as gold, levamisole, D-penicillamine, anti-
malarials, or immunosuppressives) during the 3
months preceding the start of the trial.

CONCOMITANT THERAPY
Patients continued to take the analgesic or anti-
inflammatory drugs they were taking on admission.
Doses of concomitant drugs could be increased or

decreased during the trial, but not during the last
month before admission to the study. Doses of cor-
ticosteroids were limited to the equivalent of 10 mg
of prednisolone daily. No new anti-inflammatory,
analgesic, or antirheumatic therapy was started
from one month before the start of the trial until its
end.

CLINICAL AND BIOLOGICAL ASSESSMENTS
The clinical status of the patients was evaluated by
the same investigator at the start, at the end of 3
months of treatment, and at the end of 6 months of
treatment. The clinical parameters assessed were the
Ritchie index,9 the number of tender and of swollen
joints, pain measured by Huskisson's visual analogue
method,10 the duration of morning stiffness, and the
erythrocyte sedimentation rate (ESR) by the Wes-
tergren method. At each visit the patient was asked
about adverse experiences without the investigator
suggesting that these could be expected.

DATA ANALYSIS

All data were recorded on standard record forms and
sent to the co-ordination centre for analysis. Non-
parametric tests were used for statistical analysis.
Changes observed in treatment groups between
each individual at the start and 3 months and at the
start and 6 months (intragroup changes) were evalu-
ated by the Wilcoxon matched-pairs signed-ranks
test."' Individual response to treatment was evalu-
ated by means of a mathematical model designed by
Lewi and Symoens"2 which expresses by one score the
degree of change in 6 measures of disease activity:
Ritchie index, number of tender and of swollen
joints, pain, morning stiffness, and ESR. A global
score of zero indicates no change, negative scores
indicate deterioration, and positive ones improve-
ment. Statistical analysis of the global response to
treatment was done by means of chi-square analysis.

Results
PATIENTS

Ninety-two patients entered the 2 studies; 20 were in
the control group, 21 in the group receiving 1 mg of
TP-5 by IM injection once weekly, and 51 in the
group receiving 50 mg of TP-5 by IV injection once
weekly. Sixteen of the 20 patients in the control
group, 15 of the 21 patients in the TP-5 1 mg group,
and 44 of 51 patients in the TP-5 50 mg group
completed the 6-month trial (Table 1). No withdraw-
als for adverse reactions were observed.

EFFICACY

Table 2 shows the median values in the various
measures of disease activity and the statistical signifi-
cance in the changes of the median values at 3 and 6
months for placebo and both treatment groups when
compared with initial values. Since the final para-
meters were missing for patients who dropped out of
the study because of inefficacy, a no-change value
was given for each parameter in such patients. This
prevented overstatement of efficacy.

After 3 months of treatment neither the placebo
group nor the TP-5 1 mg group showed statistically
significant (p<005) improvement for any individual
measurement. After 6 months of treatment the TP-5
1 mg group showed a statistically significant decrease
in the number of swollen joints (p<0007), morning
stiffness (p<00005), and pain (p<0 04). However,
in the placebo group, a statistically significant
decrease was also observed in the number of swollen
joints (p<0 04), morning stiffness (p<0 03), and
pain (p<0O006). No changes were observed in the
ESR in either group, and the global scores reflected
the overall lack of improvement seen in both groups.

After 3 months of treatment in the TP-5 50 mg
group a statistically significant improvement was
observed in all parameters (p<001) except the ESR.
After 6 months .of treatment, this group showed a
statistically significant improvement in all para-

meters (p<0005) except for the ESR.
Table 3 shows the global response to treatment, as

indicated by global scores and withdrawal for ineffi-
cacy. The overall results of treatment with 50 mg
TP-5 intravenously were significantly better than
with placebo (p=0005) and with 1 mg TP-5

Table 1 Number ofpatients studied

Control TP-S

I mg IM 50 mg IV

Start 20 21 51
Evaluable at 3 months 20 21 51
Evaluable at 6 months 16 15 44
Withdrawn, inefficacy 4 3 0
Withdrawn, other reason 0 2 0
Lost to follow-up 0 1 7
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Table 2 Changes ofmeasures during treatment (median values)

Placebo IM I mg of TP-S IM S0 mg of TP-S IV

Start 3Mos. 6 Mos. Start 3Mos. 6Mos. Start 3Mos. 6 Mos.
(n=20) (n=20) (n=16) (n=21) (n=21) (n=1S) (n=Sl) (n=Sl) (n=44)

Ritchie index 24-5 21 22-5 26 23 21 21 13 11
NS 0 04 NS NS <0-0001 <0-0001

Number of tender joints 14 12-5 12 5 14 14 14 13 10 .8
NS NS NS NS <0-0001 <0 0001

Numberof swollen joints 8 5 7 5 8 7 6 6 8 6 6
NS 0-04 NS 0 007 0 004 0 0005

Pain (mm) 60 5 55-5 45 65 58 60 56 42 33
NS 0-006 NS 0-04 0-002 <0-0001

Morning stiffness 60 45 30 60 60 30 60 30 30
(min.) NS 0 03 NS 0 0005 0-006 0 0003

Sedimentation rate 44-5 54 45 35 31-5 37 48 46 44
(mm/ h) NS NS NS NS NS NS

Statistical changes were evaluated by Wilcoxon matched-pairs signed-ranks test, 2-tailed. NS=not significant.

Table 3 Global responses at 6 months (% ofpatients)

Globa response Control TP-S TP-S
(n =20) (I mg IM) (50 mg IV)

(n=18) (n=44)

Marked improvement (>130*) 0 6 18
Moderate improvement (0-130*) 55 55 64
Deterioration (<0') 25 22 18
Withdrawn inefficacy 20 17 0

'Global score.

intramuscularly (p=0030). The results are not
significantly different between 1 mg TP-5 intramus-
cularly and placebo.

ADVERSE REACTIONS

One patient in the 1 mg TP-5 group experienced
fever; in the 50 mg TP-5 group 2 patients reported a

skin rash, one reported herpes zoster, and one

reported diarrhoea. It is not clear whether.. these
adverse reactions were related to TP-5 treatment.

Discussion

The results showed that there was no statistical dif-
ference between the placebo group and the group
treated with 1 mg TP-5 by intramuscular injection
once per week. In the group treated with 50 mg of
TP-5 by intravenous injection once per week a sup-
pression of the clinical manifestation of the disease
was observed. This improvement was similar in time
course to that obtained with slow-acting antirheuma-
tic drugs, gold, D-penicillamine, and levamisole.'3 14

The one index that did not follow this improvement
was the ESR. It should be noted that suboptimal
regimens of levamisole present a similar picture of
clinical improvement without improvement in ESR,
whereas optimal levamisole regimens result in both
clinical improvement and a lowering of ESR.14 This
suggests that the once-weekly treatment schedule

used in this investigation may not have been optimal.
These data, evaluated in an open study, need to be
repeated and confirmed in double-blind controlled
investigations before we can be confident that TP-5
is therapeutically effective in rheumatoid arthritis.

We thank Drs Gideon Goldstein and Paul Janssen for advice and
help when preparing this trial.
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