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The initial studies of the efficacy of megavitamin therapy in general, and 
pyridoxine in particular, in an autistic population were conducted by 
Rimland (1973; Rimland, Caltaway, & Dreyfuss, 1978). Subsequent to 
Rimland's positive reports, a group of investigators in France evaluated 
pyridoxine or pyridoxine plus magnesium interventions in autistic subjects 
in a series of reports employing both open and double-blind trials with 
both "clinical impression" and objectively scored behavioral ratings (Lelord, 
Callaway, & Much, 1982; Lelord, Much, Barth616my, Martineau, & 
Garreau, 1981; Martineau, Barth61fmy, Chelickine, & Lelord, 1988; 
Martineau, Barth61dmy, Roux, Garreau, Lelord, 1989; Martineau, Garreau, 
Barth616my, & Callaway, & Lelord, 1981). This group has consistently dem- 
onstrated that at least some of the autistic subjects studied improved in 
response to the combination of pyridoxine and magnesium and that this 
response was greater than that seen with pyridoxine or magnesium given 
alone at equivalent doses. The standard doses of pyridoxine and magnesium 
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employed by this group were 30 mg/kg per day (2100 mg/70 kg per day) 
and 10-15 mg/kg per day (700-1050/70 kg per day), respectively. 

Pyridoxine has also been used to treat other clinical conditions with 
mixed results (Barber & Spaeth, 1969; Gill & Rose, 1986; Kasdan & Janes, 
1987; O'Brien, 1982; Pettit, 1987). These and other trials have provided 
information to address concerns about potential adverse effects of high- 
dose pyridoxine administration. The substantial majority of reports regard- 
ing this approach--and all of the trials in ~autistic populations--have not 
noted  any adverse effects,  however,  several reports  of  per ipheral  
neuropathy in subjects receiving high-dose pyridoxine have appeared in 
the literature (cf. Gerger & Schaumburg, 1984; Schaumburg et al., 1983). 
Reviews of this literature (Bendich & Cohen, 1990; Cohen & Bendich, 
1986) suggest that the relationship between daily dose and duration of 
intake--total dose--is a critical variable. Bendich and Cohen (1990) con- 
clude that "doses of 500 mg/day pyridoxine for up to two years have not 
been associated with neuropathy while doses above 1000 mg/day for vari- 
able periods of time have been almost consistently associated with 
neuropathy." 

The potential association of adverse effects with high-dose, long- 
term administration of pyridoxine prompted us to conduct a trial of 
the combination of pyridoxine and magnesium in a group of autistic 
individuals using doses below the suggested "threshold" for adverse 
effects. 

We chose the doses of 200 mg/70 kg per day of pyridoxine and 100 
mg/70 kg per day of magnesium realizing that these dosages were sig- 
nificantly lower than the dosages used in the previous studies but at the 
same time recognizing that, if a therapeutic response was obtained in 
this relatively acute trial, the responders could be maintained on these 
agents for an extended period of time with minimal concerns for adverse 
effects. 

METHODS 

Subjects 

Fifteen autistic subjects, 10 male and 5 female, participated in the 
study. An additional 5 male subjects, recruited from families who de- 
clined to participate in the pyridoxine/magnesium trial but did consent 
to the behavioral ratings, served as controls for behavioral changes that 
might occur over the 35-week trial unrelated to the pharmacology inter- 
vention. The participants ranged in chronological age from 6 to 18 
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(mental age ranged from 2.0 to 6.7, IQ from < 20 to 65). All subjects 
were diagnosed using DSM-III-R criteria by two independent child psy- 
chiatrists and complete physical exams were conducted prior to the study. 
No subjects had a lactose intolerance and vitamin screens confirmed that 
vitamin B 6 (pyridoxine) levels were within the normal range (i.e., no de- 
ficiencies were identified). The participants were residential students at 
the Allan Cott School and received a standardized diet throughout the 
duration of the study. 

Pyridoxine/Magnesium 

Pyridoxine was administered at 200 mg/70 kg per day in 50-mg tab- 
lets in divided doses. Both active and matching placebo tablets, donated 
by Hoffmann LaRoche Pharmaceutical Company, were film-coated and 
identical in appearance. The placebo tablets consisted of film-coated lac- 
tose. Magnesium was administered at 100 mg/70 kg per day in 27-mg 
(of magnesium) tablets in divided doses. Magnesium tablets, in the form 
of magnesium gluconate, were commercially obtained from Goldline 
Pharmaceutical  Company. Placebo tablets consisted of fi lm-coated 
lactose. 

Ritvo-Freernan Real Life Rating Scale fbr Autism 

The Ri tvo-Freeman Real Life Rating Scale for Autism (R-F; 
Freeman, Ritvo, Yokota, & Ritvo, 1986) has been used as an instrument 
for evaluation of response to drug treatment and was designed for be- 
havioral observation in a natural setting. This instrument quantitates 47 
specific behaviors which are grouped into five subscales: sensory-motor 
(1), social (2), affective (3), sensory responses (4), and language (5). 
Total scores were obtained by summing the subscale scores. Higher 
scores indicate greater pathology. Raters observed subjects participating 
in routine classroom activities from an observation room equipped with 
one-way mirrors and sound amplification. 

Procedure 

Training sessions for the use of the R-F by the raters were conducted 
with an interrater agreement of 92.5% obtained for total scores. Coratings 
between two or more raters were conducted every other week during the 
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trial. The interrater agreements for total scores during this 35-week period 
ranged from 70 to 100% with a mean of 94.2%. 

Written informed consent was obtained for all subjects. The control 
group received neither pyridoxine, magnesium, nor placebo throughout the 
trial. The experimental subjects were randomly assigned to Group 1 or 
Group 2. A double-blind, placebo-controlled, asymmetric crossover de- 
signed trial was conducted with the experimental group. Initially all subjects 
were rated for a period of 5 weeks to establish a baseline during which 
none of the subjects were receiving active compounds (200 rag/70 kg per 
day pyridoxine plus 100 mg/70 kg per day magnesium) (T) or placebo (P). 
Following this baseline period, the subjects in Experimental Group 1 and 
Experimental Group 2 received T for a 10-week block. After this first 10- 
week block, the subjects in Experimental Group 2 received P and those in 
Experimental Group 1 continued to receive T for an additional 10-week 
block. For the final 10-week block, the treatments of Experimental Group 
1 and 2 were reversed. Thus, following the five week baseline, Experimental 
Group l's treatment order was TTP and Experimental Group 2's treatment 
order was TPT. 

RESULTS 

The weekly R-F scores for each phase (5-week baseline and three 
10-week treatment blocks) were averaged for each individual and sub- 
sequent analyses were conducted using these means. A series of one-way 
ANOVA conducted on the total scores, and subscales, at baseline and each 
phase confirmed the lack of significant differences among the three groups 
of subjects at any of the time points. 

A 3 x 4 (Treatment • Phase) ANOVA conducted on the total scores 
confirmed a significant reduction in scores across the four phases, F(3, 
51) = 6.17, p =.001 (Figure 1). There were no significant treatment ef- 
fects, F(2, 17) = 1.3, p > .2, and no significant interaction, F(6, 61) = 0.25, 
p > .2. Follow-up analyses were conducted on the individual subscales to 
evaluate which reductions in "symptom clusters" subscales, may have con- 
tributed to this finding. ANOVAs of Subscale 2 (social relations), Subscale 
3 (affective reactions), and Subscale 4 (sensory responses) confirmed sig- 
nificant reductions of scores across the phases. Similar ANOVAs of 
Subscales 1 (sensory-motor) and 5 (language) failed to confirm any signifi- 
cant phase effect. None of the ANOVAs of the subscales confirmed any 
significant treatment effects or interactions between treatment and phase. 
Post hoc inspection of the data from individual subjects for individuals who 
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Fig. 1. Group means (___ SD) of R-F total scores are 
presented as a function of treatment groups and phase for 
control subjects 0z = 5), Experimental Group 1 (n = 7), 
and Experimental Group 2 (n = 8). Phase 1 consisted of 
a 5-week block with no pharmacologic intervention. Phases 
2, 3, and 4 were each 10-week blocks with the treatment 
sequence indicated (t = pyridoxine + magnesium, p = 
placebo) Statistically significant decreases in symptom 
severity across time were observed. No effect of treatment 
and no interaction between treatment and time was 
determined. 

improved on the active c o m p o u n d s  and worsened  on the p lacebo failed to 
identify any responders  (data not shown). 

D I S C U S S I O N  

T h e  results o f  this trial suppor t  the conclusion that  the combina t ion  
o f  200 rag/70 kg per  day of  pyridoxine plus 100 mg/70 kg per  day of  mag-  
nesium had no effect on the severity o f  total symptoms,  or  subsets o f  symp- 
toms,  in a g r o u p  of  individuals with autism. Addi t ional ly ,  because  the 
earlier studies (employing higher  doses) suggested that  only about  45% of  
the autistic popula t ion  they evaluated responded  favorably to pyridoxine 
plus magnes ium,  we a t t empted  to identify individuals whose  positive re- 
sponses might  have been  obscured  in our  analysis o f  the g roup  data.  A t  
the  dosages  we e m p l o y e d  no r e sponde r s  were  identif ied.  This lack o f  
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response was noted even in the individuals in the experimental group that 
received the active compounds for 20 consecutive weeks. 

There was a small but statistically significant reduction in total score, 
and several subscales, across the 35-week trial This reduction also oc- 
curred in the control group suggesting that this was not a consequence of 
the pharmacologic intervention. This reduction may be due to time or 
maturation alone although we hypothesize that this improvement was a 
reflection of the highly structured mileu therapy which was ongoing during 
the trial. 

Finally, it should be specifically noted that these results do not re- 
fute the positive results reported by Rimland or the French group. The 
present study used much lower doses (200 vs. 2100 mg pyridoxine/70 kg 
per day) than the previous studies in an attempt to reduce the risk of 
peripheral neuropathies. The results of the present study suggest that re- 
duction of the dose to reduce the risk of adverse effects would not be 
therapeutic. 
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