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Short report

Amyotrophic lateral sclerosis: a double-blind
crossover trial of thyrotropin-releasing hormone
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HIROSHI NISHITANI
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SUMMARY A double-blind crossover trial was conducted of thyrotropin releasing hormone treat-
ment in six patients with amyotrophic lateral sclerosis. Patients received 4 mg of thyrotropin
releasing hormone intramuscularly daily during the two-week treatment period. Although three
patients reported subjective improvement, objective evaluation failed to demonstrate therapeutic
effectiveness of thyrotropin releasing hormone in this dosage.

Based on evidence that thyrotropin releasing hor-
mone (TRH) may be a trophic factor or transmitter
of motor neurons,'-4 Engel et al gave thyrotropin
releasing hormone in a massive dose (200 mg) to
patients with amyotrophic lateral sclerosis and
reported an increase in muscle strength.5 Yamane et
al in an open trial also reported that 05-2 mg of
thyrotropin releasing hormone is effective in 56% of
patients with amyotrophic lateral sclerosis.6 We
evaluated the therapeutic effectiveness of TRH for
amyotrophic lateral sclerosis in a double-blind cros-
sover trial.

Methods

Diagnosis of amyotrophic lateral sclerosis in patients
accepted for the trial was made by a neurologist after
appropriate electrodiagnostic and radiological studies.
Patients entering the trial (four women and three men,
aged 37 to 69 years) gave informed consent. Their amyot-
rophic lateral sclerosis scores using the Norris scale' ranged
from 57 to 79 (mean: 70-3) before the treatment. Five
patients were ambulatory and two were confined to a
wheelchair. Antispastic medications were withheld during
the study period, and sedative drugs on the day before and
on the morning of the evaluation.

After a two-week washout period, the study was carried
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out in a double-blind crossover design with two treatment
periods of two weeks each, during which 4 mg of TRH
(administered in the form of TRH tartrate) or placebo (5%
sorbitol solution) was injected intramuscularly daily. Each
treatment period was followed by three-week observation
period on no treatment. Treatment assignment was ran-
domised; three patients began with TRH, and four patients
with placebo. The patients were evaluated weekly
throughout 12 weeks. The evaluation was performed in the
morning, before the injection of TRH or placebo during
the treatment periods.
The items of the objective evaluation included (a) bulbar

functions: time for speaking name and address, clarity of
speech, time for swallowing a cup of water, and ability to
protruding the tongue, (b) function of upper extremities:
active range of motion of the shoulder joints, grasping
power, time for moving a row of six pegs, and time for
writing name and address, (c) function of the lower
extremities: time for walking up and down a flight of stairs,
and time for walking 20 metres. When a patient could not
perform a certain item of the evaluation because of the
severe disability, the test of the item was omitted for that
patient during the study period. Routine blood chemistry,
urinalysis and thyroid function tests were conducted before
and after each treatment period on each patient.

Statistical analysis
Since the symptoms were expected to progress even during
the 12 week test period, it was inappropriate to simply
compare the data of the TRH treatment period with that of
the placebo period. Making assumption that TRH is not
effective, a regression line was calculated with the minimal
square method for each item of the evaluation for each
patient. The deviation of the data from this regression line
was calculated, and the deviation of the TRH treatment
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Table Summary ofthe evaluation

Observed data Deviation from the regression lines T-P
TRH (T) Placebo (P)

(A) Bulbar muscles
Time for speech (s) 7-84 + 4-36 -0-02 + 0.57 -0-39 + 1-86 0 37 n = 6
Time for swallowing (s) 11-63 + 11-47 0-48 + 2-21 0-82 + 13-87 -0-34 (n = 5*

(B) Upper extremities
Shoulder flextion (degree) 98-68 + 70-64 1-08 + 3-32 -0-63 ± 6-34 1-71 (n = 6)*
Shoulder abduction (degree) 9930 + 70-70 -1-29 + 3-33 1-97 ± 15-28 -3-26 (n 6)
Grip power (nght, kg) 9-38 - 6-36 0-43 ± 0-81 -007 + 4 53 0-50 (n 6)
Grip power (left, kg) 11-21 - 7*07 0-80 + 0-84 -0-38 ± 3-74 1-18 (n 6)
Time for writing (s) 46-78 + 13-76 -1-79 + 4-69 -2-60 - 17-37 0-81 (n = 6)
Moving pegs (s) 51-83 + 43-49 -5-68 - 12-88 -4-91 + 35.64 -0-77 n = 5)

(C) Lower extremities
20m walk (s) 27-36 + 13-31 0-11 ± 1-54 -1-36 + 4-70 1-47 (n = 4)
Upstairs (s) 11-93 ± 6-70 0-08 + 0-86 025 + 2-78 -0-16 (n = 3)
Downstairs (s) 13-05 + 10-15 -0-35 + 0 37 -0-90 + 3-29 0-54 (n = 3)

Results are mean + SD.
n = number of patients.
In 11 subtests, TRH score was better than placebo in 6 (*), and placebo better than TRH in 5; none of these changes reached statistical
significance.

period (T) was compared with that of the placebo period
(P). A t test was done to determine the significance.

Results

Six out of seven patients completed the study. One
patient developed pneumonia during the study and
was withdrawn. There were no changes in the scores
for tongue protrusion and speech clarity. TRH
appeared effective in some items of the evaluation
such as grip power and time for moving pegs, and
ineffective in others such as time for 20m walk.
However, statistical analysis failed to demonstrate
significant improvement in any item of the evalua-
tion (table).
Three of the patients felt subjectively better while

they were receiving TRH and none while receiving
placebo. They reported increased power of the
fingers, improved swallowing, or less spasticity of
legs. However, objective evaluation failed to
confirm these subjective changes.
Two patients reported nausea after injection of

TRH. Routine blood chemistry, urinalysis, and
thyroid function tests revealed no abnormalities
after the trials.

Discussion

Daily administration of 2 mg of TRH has been
reported to improve symptoms of cerebellar ataxia.8
Yamane et al in an open trial in amyotrophic lateral
sclerosis6 reported the efficacy of this dosage. We
therefore used 4 mg of TRH daily in our patients,
hoping TRH in this dosage could be effective for
amyotrophic lateral sclerosis. However, in this
double-blind crossover study, we unfortunately
failed to demonstrate any therapeutic effectiveness.

The reason for the subjective efficacy of TRH in
three patients in our study is not clear. It is possible
that the methods of evaluation were not accurate
enough to detect minor changes. But it is also con-
ceivable that a possible psychologically exciting
action of TRH was responsible. Similar psychologi-
cal arousal effects in several of nine patients with
amyotrophic lateral sclerosis were observed after
intrathecal injection of 50-1000 ,ug of TRH despite
its failure to increase muscle strength or to reduce
spasticity.9 Despite these disappointing short-term
results, however, and in absence of any satisfactory
treatment for amyotrophic lateral sclerosis, clinical
studies of long-term or higher dose administration
of TRH may be justified.

We thank Drs SA Kuno, T Konishi, Y Goban, and T
Kawanishi for referring their patients and Takeda
Chemical Industries, Ltd, Osaka, Japan for provid-
ing TRH and placebo preparation.
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