Reprinted trom Discuses of the Nervous System, Vol. 28, pp, 39-45, January 1967.

Side Reactions on Meprobamate and Placebo

K. RickELs, L. Sxow, E.H. UHLENHUTH, R.S. LIPMAN,
L.C. PARK and S. FISHER

Introduction

Since the recent thalidomide incident,
the focus on drug induced side reactions
has justifiably been increased. However, as
so often occurs in medicine, the pendulum
swings to the other extreme, i.e., while
drug induced side reactions were neglected
before, they often are over-emphasized
today. Many well conducted double-blind
studies point out that side effects of
mild tranquilizers, for example, are rela-
tively minor and infrequent, usually disap-
pearing after a few days'.

These studies, moreover, demonstrated
that a similar percentage of patients on
placebo also report side reactions***. Re-
cently, Payne ef al®, evaluating diazepam,
meprobamate and placebo, reported the
percentage of side reactions as being 33%
for placebo, 349% for diazepam and 39%
for meprobamate. All of these, however,
were of a mild nature, Rickels found sim-
ilar results in double-blind studies with
meprobamate and chlordiazepoxide®”.

If we consider the number of visits at
which side reactions are reported as a per-
centage of total visits, the incidence of
side reactions is smaller than if we report
the percentage of patients reporting side
reactions at any visit during a given study.

Moreover, different patient populations
report different incidence of side reactions
depending on such variables as presenting
illness and pretreatment complaints, social
class, personality make up, previous drug
experience, satisfaction with therapy and
last but not least, therapeutic milieu (or
set), in which the study has been per-
formed®*,

We therefore wish to discuss side re-
actions found in three double-blind studies
of meprobamate and placebo, one carried
out jointly at three clinics under two
different “sets” — therapeutic and ex-

perimental, (Drug-Set Interaction (DSI-)
Study) >, and the other two studies car-
ried out with private practice patients P-P
Studies) **?

Method

Part I: (Drug-Set Interaction (DSI)
Study) :

In this six week double-blind study*,
three psychiatric outpatient clinics, the
Henry Phipps Psychiatric Clinic of Johns
Hopkins University (JHH), the Neuropsy-
chiatrie Clinic at Philadelphia General Hos-
pital (PGH), and the Psychiatric Clinic at
the University of Pennsylvania (HUP),
participated. Anxious neurotic patients
were randomly assigned to one of four
treatment combinations: meprobamate or
placebo administered either by a “Thera-
peutic” (T) doctor or by an “Experimen-
tal” (E) doctor. At each clinic two psy-
chiatric residents were trained to convey a
“therapeutic” attitude and two other resi-
dents an “experimental” attitude, The T
doctor attempted to convey confidence in
the efficacy of the drug and mentioned the
possibility of the side effect, “drowsiness”,
which was interpreted as a favorable sign
of the drug’s efficacy. In the Experimental
role, the doctor attempted to convey un-
certainty concerning the efficacy of the
drug and the patient was told that he was
participating in a research project, No
mention was made of possible side effects.
In neither role was the physician advised
to allow the patient to decrease medication
if side effects should occur. Patients re-
ceived two capsules of meprobamate qg.i.d.
(1600 mg/d) or placebo.

Patients at JHH were of lower middle
to lower socio-economic class, (mean age
34 years, 60% female, 60% white). Modal
educational level was 9th — 11th grade
and modal income about $3,000. Patients
expected relief of psychic symptoms, but
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fewer patients expected psychotherapy
when compared to HUP patients.

PGH is a city hospital and most pa-
tients were from the lower socio-econo-
mic class (mean age 35 years, 72% female,
22% white). Modal educational level was
9th grade and modal income not much over
$1,000. These patients expected drug ther-
apy.

At HUP, patients were largely drawn
from the middle class (mean age 32 years,
64% female, 48% white). Most patients
were high school graduates and their modal
income was about $3,000. Most patients
expected psychotherapy.

Part II: (Private Practice (PP) Studies) :

Two additional double-blind meproba-
mate - placebo studies carried out in
Private Psychiatric'* and Private General
Practice’® with anxious neurotic patients
are discussed in the second part of this
paper. Again, patients were randomly as-
signed and received meprobamate two cap-
sules g.i.d. (1600 mg/d) or placebo.

Patients participating in the private
psychiatrist study received psychotherapy
along with meprobamate or placebo dur-
ing a six week study and were evaluated
hi-weekly. They were given the medication
in a “therapeutic” atmosphere as an ad-
junct to psychotherapy. They were middle
class patients (mean age 33 years, 66%
female, 93% white), most having com-
pleted high school and 39% with at least
some college education. Their modal in-
come level was $8,000.

General practice patients received the
medication during a four week study and
were evaluated bi-weekly. They expected
drug therapy. They were lower middle-mid-
dle class patients (mean age 40 years, 81%
female, 98% white). Their modal educa-
tional level was 11th grade and they had
a modal income of $5,000.

In both studies the patient was fre-
quently told by the doctor that if drowsi-
ness should occur he would not have to
worry since it was a sign of the drug’s
efficacy and would gradually disappear. In
contrast to the DSI-Study, mentioned in
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Part I, the patient was allowed to decrease
dosage slightly if it became at all necessary.

In all studies, side effects were con-
sidered as such only if they were not pre-
sent at onset, were mentioned sponta-
neously by the patient, and were attributed
by him to the study medication. The physi-
cian would inquire into side reactions only
in a very general way by asking the pa-
tient: “How did the drug make you feel ?”

Results

Part I: (DSI-Study) :

A. Incidence of side reactions: Of the
total population, (N=217), including
those patients who adhered to protocol
and those who did not, 36% reported side
effects at least once over the six week study
period. The percentage of side effects re-
ported by visit over the total study pe-
riod was lower (20%).

In the 138 adhering patients, 89 side
reactions were noted by the doctors over
the full treatment period. These 89 side
reactions were noted in 52 of the 138 com-
pleted patients. Of these 89 side effects,
59 were “drowsiness”/“lethargy” and/or
“weakness”/“fatigue” (66.3%). In other
words, 2/3 of all side effects noted were in
the category which typically is associated
with the minor tranquilizers. Thirty
(57.7%) patients reported only “drowsi-
ness”/“lethargy” or “weakness”/“fa-
tigue”, 28% reported “other” side effects
and 15% reported a combination of drow-
siness and “other” side reactions.

None of the reported side reactions ne-
cessitated discontinuation of the study
medication. Most side effects were re-
ported at the initial two week period
(N=35), and the number of reports signi-
ficantly decreased over time (N=22 for
the 4 - 6 week periods) (Cochran Q=7.51,
af=2, p<.05)*, Patients who had side re-
actions at the two week study period were
more likely to also have them at a later
study period, as contrasted with patients
who did not report side reactions at two
weeks (X2=6.91, df=1, p<.01). Similar
results were reported by Letemendia™.
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B. Mcidence of side effects in “adhered”
and “deviated” patients:

An analysis of the data presented in
Table I revealed no significant difference
in the incidence of side effects reported by
adhering and nonadhering patients either

TABLE I

Incidence of Side Effects by Treatment for
the 3 Clinics for Adhered and Deviated
Patients at 2 Wecks

TREATMENT JH.H. P.G.H. HU.P
2 3z 2 2z z 2=
23 @ 0 ®I of ®mZ
= O] s o = o
Adhered B=E LW v ER mE  Z=
T-Meprobamate 2 12 3 12 7 7
T-Placebo 0 11 1 11 4 5
E-Meprobamate 3 7 3 f § 4 5
E-Placebo 2 11 3 6 3 9
TOTAL 7 41 10 36 18 26
Deviated
T-Meprobamate 2 b 0 4 2 2
T-Placebo 0 8 ) i 5 0 4
E-Meprobamate 1 6 b1 5 3 2
E-Placebo 0 7 4 6 3 4
TOTAL 3 26 10 20 8 12

Xz <£1,df=1, ns. (Adhered vs. Deviated Patients)
2 = 8,88, df=2, p <.02 (Clinic Difference, Ad-

hered Patients Only)

Xz = 6.45, df=2, p <.05 (Clinic Difference, De-

viated Patients Only)

TABLE II

Incidence of Side Effects by Treatment
Condition and Clinic over the 6-week
Treatment Period (Completed Patients)

TREATMENT J.H.H. P.G.H. H.U.P

2 22 =2 Sz £ ==z

0f ®WE of ®BE o5 ®Z

== oy =3 o= == on

w= P = = EZE 2=
T-Meprobamate 2 12 6 9 1 3
T-Placebo s 10 2 10 4 5
E-Meprobamate 5 5 5 b} 3 4
E-Placebo 4 9 4 5 3 9

X2 = 12.83, df = 2, p <.01 (T-Meprobamate)
X2 = 3.93, df = 2, .20> p >.10 (T-Placebo)
X2 < 1, ns. (E-Meprobamate)

X2 < 1, ns, (E-Placebo)

(a) over clinics (data combined) or (b)

within each clinic separately. Moreover,
the pattern of reported side effects was
roughly comparable in both patient groups;
that is, regardless of deviation or ad-
herence most side reactions were reported
at HUP and fewest at JHH. Similarly, more
side effects were noted in drug than in pla-
cebo patients.

C. Influence of medication:

Comparing the incidences reported by
patients on drug against those on placebo,
for each visit separately, no significant dif-
ferences exist, although more drug than
placebo patients report side effects. Only
if one divides the number of patients who
completed the six week study into the num-
her of patients not reporting side reactions
and all other patients irrespective of
whether they had side effects only during
one two week study period or more fre-
quently, does one detect significant drug-
placebo differences in incidences of side
effects. (Table II & III). The results re-
ported in Table T are based on a four-fold
contingency analysis developed by Rao'.
Although the magnitude of drug-pla-
cebo differences was not reliably different
at the three clinics — i.e., the drug x clinic
interaction was not significant, it is of some
interest to note that the largest difference
in report of side reactions on drug as com-
pared with placebo was obtained at HUP
(69% drug vs. 33% placebo) with PGH
next (44% vs. 28%) and JHH patients

showing the smallest difference (29% vs.
21%).

D. Influence of “clinic” and “role” on re-
porting of side reactions:

The analyses reported in Table I and
Table IIT indicate a reliable clinic differ-
ence in the incidence of reported side
effects, JHH patients reported fewest and
HUP patients most (in both “adhered” and
“deviated” groups) side reactions. In the
more refined side reaction analysis of ad-
hered patients reported in Table ITI (re-
stricted sample size prevented a compar-
able analysis of deviated patients), it can
be seen that the main clinic effect should,
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however, be interpreted in combination
with the role variable; that is, a reliable
clinic x role interaction was noted. At HUP
65% of patients exposed to the T role re-
ported side effects vs. 38% side reactions
for patients in the E role. At JHH by con-
trast, only 12% of the patients exposed
to the T role reported side effects whereas
39% reported side effects under the E role.
The pattern at PGH was more similar to
JHH than HUP with 29.6% patients and
47.4% patients reporting side effects under
T and E roles, respectively. Thus, the in-
fluence of the role variable on the report
of side effects is most obvious in HUP
and JHH patients; the direction of that in-
fluence is, however, in opposite directions.

E. Side reactions and improvement:

In the analysis of improvement in rela-
tion to side effects, the target symptom
change scores'® (Visit I to Visit IT and Visit

TABLE III
Chi-Square Analysis of Side Effect Data’

Effect Xz df P
Total 27.05 18 10
Clinic 7.29 2 .05
Set 0.64 1 —
Drug 584 1 .02
Tlinic x Set 747 2 .05
Clinic x Drug 1.92 2 —
Drug x Set 0.03 1 —
Clinic x Set x Drug 0.911 2 —

1The following corrections were made for depar-
tures from random assignment of patients in
treatment conditions:

(a) Clinic x S8et = 0.53, (b) Clinic x Drug = 0.18,
{c) Drug x Set = 1.75, (d) Clinic x Set x Drug
= 0.91,

The unequal patient N's per cell reflect, in part,
differential patient “no-shows” in the different
treatment conditions.

TABLE IV

Incidences of “Drowsiness” and “Other”
Side Effects Over the Total Study Period

Meprobamate Placebo
Drowsiness 22 6
Other 6 19

Xz = 1578, p <.001

I to Visit IV) were used. Within each clinic
the median improvement score was noted.
Patients scoring above the median were
considered improved, below the median un-
improved.

No significant relationship could be
detected in the total population between
the reporting of side reactions and whether
or not a patient improved, although a
slight trend pointed toward more improve-
ment in patients with side reactions. Only
in the T-placebo group did this relation-
ship reach significance (N=32; p <.04,
Fisher’s Exact Test).

All side reactions were also divided into
two main groups, namely dizziness or
drowsiness or lethargy and assorted
“other” side effects (rash, nausea, blurred
vision, fainting, dry mouth, tremor, yawn-
ing, euphoria, anger, gastro-intestinal
complaints).

Comparing drug and placebo patients,
we could observe no relationship of medica-
tion to the type of side reaction reported.
Comparing frequency of reporting “drow-
siness” with “other” side reactions for
drug and placebo patients combined, only
in the first 2 weeks was significantly more
drowsiness reported in the Therapeutic Set
than in the Experimental Set, (X* = 5.94,
N = 43, p <.02). The same trend existed
for the 4 and 6 week evaluation periods
and may very well have occurred as a re-
sult of the fact that drowsiness was men-
tioned as a possible side effect by the T
doctors.

In the total population reporting side
effects, a trend existed only in the initial
two week period for more improvement to
be related to the occurrence of drowsiness
instead of “other” side effects, irrespective
of whether a patient was receiving drug
or placebo (N=42, p<.20, four-fold table).
This was more marked for PGH and JHH
than for HUP patients (p<.10 four-fold
table) (PGH & JHH vs. HUP).

Part I1: (PP-Studies) :

To further explore the question of side
effects, data from private general practice
and private psychiatric practice studies



(N=203) were combined and analyzed to-
gether.

For analysis of improvement rate, both
the doctor and patient “Global Ratings”
were used. These scales measure how the
patient felt at the present visit as com-
pared to his last visit and range from (—3)
“very much worse”, over (0) “no change”,
to (+3) “very much better”, Only results
from the patient rating will be discussed
but results found in the doctor ratings
were similar,

Incidence of side reactions:

Patients reported slightly more side re-
actions on drug (31%) than on placebo
(26% ). The number of side reactions re-
ported by visit over the total study period
was 19%. A trend existed for patients re-
ceiving drug to report fewer side reactions
at 4 weeks than at 2 weeks (X* = 2.45,
N = 73, p <.20) and this trend became
significant for placebo patients (X* = 4.05,
N=8T7, p <.05). This confirms the data of
the DSI-Study, reported earlier in Part I

In an earlier evaluation of chlordiaze-
poxide and placebo in neurotic medical
clinic patients” this phenomenon was
not observed; no decrease of side reactions
over time for either drug or placebo pa-
tients occurred and the number of side reac-
tions reported by visit over the total study
period was slightly higher (34%) than in
the present report. The differences found
in these 2 studies, one evaluating mepro-
bamate and one chlordiazepoxide may
well be a function of the populations rather
than of the drugs, as there existed no signi-
ficant differences between chlordiazepoxide
and placebo patients, i.e., incidence of side
reactions did not decrease for the placebo
group either. The chlordiazepoxide study
was carried out in the medical clinic of a
public, city hospital and patients were of
the lowest socio-economic class while the
meprobamate studies used middle class
private psychiatric and lower middle-mid-
dle class private General Practice patients.

Dividing side reactions into “drow-
siness” and ‘“other”, patients receiving
meprobamate reported significantly more

“drowsiness” than did placebo patients,
who reported more ‘“other” side effects
(X2 = 15.78, p<.001) (Table IV). (The
same differential breakdown of side reac-
tions for drug and placebo was also ob-
served in the earlier mentioned chlordiaze-
poxide study (p <.02).)

Side reactions and improvement :

Relating total incidence of side reac-
tions to improvement, there existed a trend
at the 2 week period only for patients re-
porting side reactions to improve less as
compared to patients with no side reac-
tions. This was the case for drug and pla-
cebo patients separately, and almost
reached significance for all patients com-
bined (X2 = 3.14, N=203, p <.10). (The
four week data could not be utilized as the
N for side reactions became too small, al-
though the direction was the same as in
the two week evaluation period.)

However, as reported in Part I, also here
a slight trend existed for “drowsy” pa-
tients to improve more than patients with
‘“other” side effects, irrespective of the
medication received (54% vs. 38% ), even
if “no side reaction” patients improved the
most (66%).

Discussion and Conclusion

Side reactions observed with meproba-
mate or placebo were predominantly of the
kind often associated with the minor tran-
quilizers, namely “drowsiness”. Some other
side effects reported were anger, blurred
vision, yawning, diarrhea, headaches, dis-
turbing and vivid dreams, tremor, tension
euphoria and fainting.

In all studies discussed, side reactions,
when they occurred, were mild in nature,
never necessitating discontinuation of
study medication; they were of short dura-
tion, decreasing over time. This could mean
that side reactions can be considered in
part an adjustment problem to the (taking
of) medication which frequently disap-
pears after a few days. Furthermore, side
reactions, particularly if reported while
receiving placebo, but also while on drug,
may represent an increase or change in
symptomatology; and they may also be
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psychological in nature, being used by the
patient to indicate to the physician his dis-
satisfaction with therapy, or with the
treatment situation. In other words, side
reactions may at times be of emotional,
rather than of chemical origin.

When side reactions were divided into
“drowsiness” and “other”, drug patients
in the private practice studies reported
primarily “drowsiness”, and placebo pa-
tients primarily “other” side effects, but
the same pattern did not hold true for the
Drug x Set Interaction (DSI) Study. The
more complex design, differences of inter-
preting “drowsiness” in both studies, and
possibly many other factors may have con-
tributed to these observed differences.

No clear-cut relationship could be
demonstrated by us between improvement
and side effects. In the Drug x Set In-
teraction Study (Part I), there existed a
tendency for side reactions to occur more
frequently in improved patients (X® =
1.20), while the opposite was the case in
the two private practice studies (X2 =
3.14). In al] studies, however, a small non-
significant trend existed for improvement
to be related to the reporting of “drow-
siness”.

These findings again indicate the com-
plexities involved, even if an earlier pla-
cebo evaluation also demonstrated that
placebo patients improved the least when
reporting side reactions.*® The addition of
two roles, three different clinics and a dif-
ferential explanation of “drowsiness” to
the patient according to role may well
account for the fact that the relationship
between improvement and the reporting of
side effects point in the opposite direction
in the DSI-Study when compared to the
private practice studies,

Comparing the three clinics of the
Drug x Set Interaction Study, patients
at HUP reported more side reactions, espe-
cially in the T role, than patients at PGH
and JHH. In the E role PGH and JHH pa-
tients reported increased incidences of side
reactions, while side reactions for HUP
patients decreased.

]

The clinic x role interaction can per-
haps be explained by characteristics of the
populations involved. PGH and JHH pa-
tients were of lower socio-economic class
and were not as psychotherapy oriented as
the HUP patients. Expecting psychother-
apy, the E role was probably a more ap-
propriate set for the more intelligent, more-
educated patients at HUP, while the pa-
tients treated under the T role may have
indicated their dislike for this role, thus
the reporting of increased side effects.
Furthermore, higher social class patients
(HUP), as opposed to lower socio-econo-
mic class patients (e.g. PGH and JHH),
may view drowsiness as a more disturbing
side effect,

The incidence of side effects observed
in the Drug x Set Interaction Study il-
lustrates the importance of both pharma-
cological (main drug effect) and non-phar-
macological (clinic x role interaction) fac-
tors for study outcome,

Summary

This paper describes three double-blind
studies comprising 420 patients in which
meprobamate (1600 mg. daily) was com-
pared with placebo. All side effects re-
ported were of a mild nature and only
rarely necessitated a reduction of dosage
and never necessitated a discontinuation of
study medication. Most side effects were
recorded after two weeks of study and
tended to decrease significantly over the
next four weeks.

There was no significant difference in
the incidence of side effects between me-
probamate and placebo when the analyses
were based on individual visits of patients
at intervals during the study. Only if one
compares ‘“no side reaction” patients with
all other patients who reported at least
once side effects, does one detect a signifi-
cant meprobamate-placebo difference in
ithe DS8I-study, a phenomenon contributed
primarily by patients at one of three par-
ticipating clinics. There was no significant
relationship between the occurence of side
effects and clinical improvement of the
patient. Of 203 patients of the two PP-
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studies, 31% of patients on drugs re-
ported side effects as compared with 26 %
on placebo, Patients receiving meproba-
mate had significantly more drowsiness
than did the placebo patients who in turn
reported more “other side effects”. Since
side reactions observed with meprobamate
and placebo were mild and transient and
tended to decrease as medication continued,
it was speculated that they might be con-
gidered at least in part as an adjustment
problem to medication; many reported side
effects were clearly emotional rather than
chemical in origin.
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