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Amyotrophic lateral sclerosis (ALS) remains 
an enigma for both the research scientist and the 
clinician. Although many etiologic theories have 
been proposed, none has withstood scrutiny and 
none, unfortunately, has led to successful therapy. 
Among current hypotheses, a viral etiology is the 
most attractive.‘ We therefore evaluated antiviral 
agents of low toxicity in a double-blind, crossover 
study of amantadine HCI and guanidine HC1. 
Amantadine has been reported to be effective in 
Creutzfeldt-Jakob disease,> .1 a neurologic disease 
of proven viral etiology. Although no longer in 
common use, guanidine was also reported to be 
effective in ALS.4 ” 

Methods. After institutional protocol approval 
and informed patient consent, 20 ALS patients 
were randomly assigned in equal numbers to  
either amantadine or guanidine treatment groups. 
Within each drug group, patients were assigned 
to treatment or placebo categories and “crossed’ 
at 6 months for an additional 6 months. 

All patients met the following criteria: The pa- 
tient could walk and swallow and had adequate 
hand function. All patients were free of significant 
past or present medical illness. Criteria for the 
diagnosis of ALS included: a combination of both 
upper and lower motor neuron signs, evidence of 
disseminated lesions at  two or more spinal levels, 
solely motor abnormality, progressive course, and 
no evidence of secondary forms of motor neuron 

disease.l All patients had a lumbar puncture, and 
most had a muscle biopsy and myelography that 
were consistent with the diagnosis. 

Although patients’ subjective responses were 
recorded, evaluation of drug effectiveness was 
based on a 68-item protocol administered by a re- 
search physical therapist to quantitate functional 
performance and strength. Evaluations were car- 
ried out without knowledge of treatment. Respi- 
ratory, oropharyngeal, gait, arm, and leg func- 
tions were evaluated. In a prestudy evaluation of 
normals and ALS patients tested repeatedly un- 
der controlled conditions by the same examiner, 
individual test items were found to be reliable 
within 5 to  15% error. Details of the testing bat- 
tery can be obtained by request. Each patient was 
examined monthly for about 1 year. Data were 
computer-analyzed by standard statistical meth- 
ods. 

Active drugs and placebo were packaged in 
identical capsules and given three times a day 
after meals. Guanidine was started at a total daily 
dose of 25 mg per kilogram. Amantadine was 
given in a dosage of 100 mg three times daily. 
Routine blood studies, liver function tests, and 
tests for nephrotoxicity were carried out monthly. 

Results. Toxicity. Seven of the 10 patients re- 
ceiving guanidine had disturbing side effects that 
required lowering of the dosage. At the conclusion 
of the study, the mean dose tolerated for the 10 
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patients was 18.5 mg per kilogram. A prominent 
increase in weakness, shortly after an  individual 
dose, was reported in four patients. Four patients 
complained of annoying oral and limb pares- 
thesia. Anorexia in three patients and a mild de- 
lusional state in one remitted on a lower dose. No 
patient had evidence of significant hematologic, 
hepatic, or renal toxicity. 

Amantadine was tolerated well, and in no case 
was the dosage lowered or the drug discontinued. 
Single patients reported dryness of the mouth or 
depression. One patient had mild transient hy- 
pertension, and one each had transient elevation 
of serum albumin, alkaline phosphatase, or sedi- 
mentation rate. 

Clinical course. No significant measurable drug 
benefit was observed for either active agent or 
placebo. 

Discussion. Although the etiology and pathogen- 
esis of ALS are not understood, a continued search 
for therapy is justified, because of the destructive 
nature of the disease. In addition, therapy has 
resulted in significant alleviation of Wilson dis- 
ease and parkinsonism, even though the etiology 
has not been established. Therapy in ALS directed 
against the putative viral agent has been unsuc- 
cessful. Therapeutic failure has been reported for 
isoprinosine in Guamanian and sporadic ALS,7 ~ lo 

idoxuridine,” tilorone,12 and transfer factor.’”14 In 
an uncontrolled trial of amantadine, there was no 
benefit.15 

Guanidine enhances neurotransmitter release 
and has modest antiviral activity.I6.l7 In 1971, 
Norris4 reported “improvement sustained more 
than six months in each of eight (ALS) patients 
in a group of 17 treated with vitamins, active 
physical therapy and guanidine hydrochloride. In 
two of the eight cases, cessation of guanidine 
seemed to be followed by neurologic deterioration 
and resumption of the drug was followed by im- 
provement.” Subsequently, Norris4 reported that 
30 of 84 patients treated for 6 months “seemed to 
stabilize neurologically and some even improved.” 
The complete study appeared later,” reporting a 
lower mortality a t  6 months in patients receiving 
high-dose (25 mg per kilogram per day) guanidine, 
although a t  10 months no difference in mortality 
was observed. Our study failed to confirm reports 
of any benefit. 
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