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The compound 2: 4: 6 trinitrophenylmethyl-
nitramine, known commercially as " tetryl" and in
the Services as C.E. (Composition Exploding), is
an important intermediate detonating agent for
high explosive charges. It has long been known
that workers with " tetryl ", in addition to becoming
yellow about the hands and face, are prone to
develop dermatitis and respiratory troubles (Smith,
1916; Cripps, 1917; Ruxton, 1917). When
contact with " tetryl " is heavy and workers are
new to the job the incidence of dermatitis is high,
however carefully the workers are selected, and
however stringent the application of preventive
measures, such as protective clothing, barrier creams,
and the like. Of new people who go into training
for work in heavy contact with " tetryl " only a
few complete the course and many of these leave
work at the first onset of symptoms, or even from
fear of the substance and what it may do to them.
Heavy contact is suffered by those who press

"tetryl " into pellets. The labour problem presented
by this type of work is illustrated by Table 1, which
shows the turnover of trained pressworkers in an
11-month-period, together with an analysis of the
reasons for the high rate of loss.

TABLE 1
LABOUR TURNOVER OF "TETRYL" PRESSWORKERS

IN 11 MONTHS

Total trained and entering presswork.47

Number on presswork at end of period ..

Number lost to presswork by end of period

Reasons for Loss ofPressworkers
Personal: incipient -dermatitis; fear of ill-health,

including dermatitis; staining of skin ; other factors
Medical: removed from presswork by Medical Officer

for dermatitis (10) or other medical reasons (3)..
Production: transferred by Production Department to

other work .. .. ..

5

42

It is clear from Table 1 that, apart from transfers
to other jobs by the Production Department,
workers lost to the presses fall into two main
categories. In the first are those who leave, often
on very slight provocation, for personal reasons-
because of staining of the skin and clothing, the
fear of skin trouble, the onset of symptoms of skin
trouble, the respiratory irritation caused by " tetryl "
dust, and other factors. These are the people who
will not tolerate in peace time the discomforts
that they might endure or ignore in time of war.
In the second category are those willing to suffer
discomfort, often of considerable degree, and who
are only removed from heavy contact on the
direction of the medical officer.

This high wastage of labour makes it difficult to
maintain an adequate number of pressworkers.
Any safe and effective means of treating or prevent-
ing the skin condition would not only reduce the
losses from dermatitis itself but would be likely
to lessen or abolish the fear of it and thus lower the
losses from personal reasons.
Without going into detail it may be said that the

dermatitis develops after eight to''15 days' contact
with " tetryl ", and that people who have recovered
from an attack can often return to a lesser,' or less
commonly to the same, degree of contact, without
developing further symptoms. Such are said to have
been " salted ". Those who do not develop derma-
titis at all, some 10% or less'of those in heavy contact,
are said to be " naturally immune " or " naturally
salted".

Theoretical Basis of Trial
As the premonitory symptoms are usually

25 either itching of the face and neck, progressing to
13 erythema and urticaria, or rhinitis with respiratory
4 discomfort suggestive of mild asthma, it looked as if
- the onset of the condition was associated with the
- release of histamine. The fully developed dermatitis
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might thus be the end-result of a process in which
such release played an important part. The histamine
release might result either from a sensitization
reaction to " tetryl ", such as has been suggested by
Gell (1944), or from " tetryl " acting as a simple
histamine liberator. In either event it seemed
possible that if adequate doses of a suitable
antihistaminic drug were given by mouth at a
sufficiently early stage the symptoms or signs
might be modified or suppressed and "salting"
occur, whether due to desensitization in the strict
sense or to depletion of skin histamine or both,
without the development of a frank and disabling
dermatitis.

In view of the accident risk in work with " tetryl ",

and the known side-effects of antihistaminics that
might well aggravate this, it was clear that before
any large-scale controlled trial could be justified a
preliminary or pilot trial would have to be conducted,
in which the medical officer in charge knew exactly
what was being given and in what dose, and could
be on the look-out for the sort of actions that might
lower the standard of safety precautions. A pilot
trial of this kind would show not only whether a
large-scale rigorous trial was likely to be worth
while, but would also provide information of various
kinds that would be useful in the design and conduct
of a rigorous trial, such as, for example, those
drugs and their doses likely to be both safe and
effective; the most satisfactory stage at which to
begin therapy; how long treatment should continue;
and so on. It is such a pilot trial, conducted under
the only conditions open to us, that is described
here in the belief that it affords a case for a larger
scale trial.

Plan and Conduct of Trial
For reasons that need not be detailed it was not

possible to have as control subjects people who were
merely given dummy tablets. The only controls,
therefore, were people treated by orthodox (" stan-
dard ") methods, some at the beginning of the trial
period, some in the middle, and some towards the
end. Furthermore, as workers could not be
compelled to take drugs, random allocation of
subjects to experimental and standard treatments
was not feasible. These defects in the trial were
unavoidable. Much was already known, however,
about the results of standard treatment, and we
therefore considered that any improvement shown
by the new treatment over the old, dramatic enough
to justify our suggesting that the matter be further
pursued, would be sufficiently evident even under
these restricted conditions.
A further defect of the trial, but a necessary one

in view of the information sought, was that the
experimental treatment was started at various
stages in different groups of subjects-sometimes
when dermatitis was evident and even severe, and
sometimes when only itching or erythema was
present. In the analysis of the results these diff-
erences have been ignored, though the results
themselves made it evident, as was to be expected,
that the earlier treatment was started the better.
A careful and full record of the history and

progress of each subject was kept by recording
daily all information that could conceivably be
relevant to the assessment and interpretation of the
results. The collection of this information by the
medical and the training or production staff was an
onerous task; but, since no indication of how the
data would be treated was divulged until after the
end of the trial, there was thus introduced into the
final grouping of results an element of objectivity
that might otherwise have been lacking. Though
the records of the trial are complex, its aim was
simple: the results are therefore presented in a
general and simple way.
On all grounds it seemed desirable to use a

powerful and long-acting drug in doses as low as
were likely to be effective. A single dose at night
was regarded as the ideal, with, if necessary, a
smaller " boosting" dose of the same drug in the
morning. In this way the maximum antihistaminic
level would be reached during the night, and side-
effects be absent or minimal the next day (Bain,
Broadbent, and Warin, 1949). But should the
antihistaminic effect fall too low during the day it
would be maintained by the smaller morning dose,
which would be unlikely, by itself, to produce side-
effects.
Two drugs with the necessary potencies and

durations of action were available, promethazine
hydrochloride B.P. and chlorcyclizine hydrochloride
A.N. (Bain, 1949, 1951). As in doses giving com-
parable antihistaminic effects promethazine is
much more prone to produce sleepiness than
chlorcyclizine, the latter was preferred for the
trial. Chlorcyclizine is dl-l-(p-chlorobenzhydryl)-4-
methylpiperazine monohydrochloride, and the prep-
aration used was " histantin " (Burroughs Wellcome
& Co.). The proposed dosage scheme was 50 mg.
at night, followed, if necessary, by 25 mg. the
following morning. In view of the known variation
in the response to antihistaminics (Bain, Hellier,
and Warin, 1948) it was appreciated that the doses
used might have to be adjusted to individual needs.
This was accordingly done when necessary, but only
after it was clearly safe to do so. The average daily
dose was, in fact, about 100 mg.-50 mg. night and
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morning but one or two people were given as much as

275 mg. in one day. Some subjects probably did
not take the full amount of the drug provided, and
this may account for some of the failures in the trial.
The use of ephedrine or amphetamine sulphate to

control drowsiness during the first day or two of
antihistaminic treatment was regarded as an
important safety precaution, especially in the early
stages of the trial and in people who were given a

full morning dose of the antihistamine. Though
this constituted a further defect in the trial it was

justified on the grounds of safety. It soon became
evident that the incidence of drowsiness was neg-

ligible with the doses of antihistamine generally
used; but the sympathomimetic drugs seemed more
effective than the antihistaminic in controlling the
respiratory symptoms sometimes associated with
the dermatitis, and so were sometimes used, along
with the antihistamine, mainly for this purpose.

Before detailing the results it is desirable to
describe the standard treatment used in the control
group. This was started as soon as symptoms or

signs developed, but most people who required it had
to be removed from contact with " tetryl ", since
otherwise the dermatitis progressed. Preparations
for local application to the affected areas were given.
For erythema, papular rashes, and all cases of
oedema without vesiculation, this was a calamine
and lead lotion:

Calamine lotion .. .. .. 96
Strong solution of lead subacetate 4

For all cases with exudation, or marked vesicula-
tion, the use of this was preceded by the application
of a lead, zinc, and starch lotion:

Strong solution of lead subacetate 5
Zinc oxide .. .. .. .. 2 5
Starch .. .. .. .. 2 5
Glycerin .. .. .. .. 1 25
Water .. .. .. .. to 100

For subacute erythema, and during the recovery
stage following the use of the calamine or starch
lotion, a special calamine cream was used:

Calamine .. .. .. .. 3 5
Kaolin .. .. .. .. 8
Glycerin .. .. .. .. 16
Emulsifying wax .. .. .. 9
Perfume .. .. .. .. q. s.
Solution of Bordeaux B. q... q.

Water .. .. .. .. 6315
or a special oily calamine lotion:

Calamine .. .. .. .. 5
Liquid paraffin ..50
Oleic acid .. .. .. .. 5
Wool fat .. .. .. .. 1

Solution of calcium hydroxide to 100
When sleep was disturbed by itching, pheno-

barbitone (65 mg.) was given at night.

Workers with very severe oedema, with or with-
out vesiculation, were kept resting in the surgery,
and the affected areas were treated first with saline
compresses, and then with the calamine and lead, or
the lead, zinc, and starch lotion.

These local applications were not withheld from
patients in the antihistamine-treated group if they
wished to use them, or if the medical officer thought
their use in any particular instance was desirable.
But nobody on antihistaminic treatment was given
phenobarbitone.

Results
In the main part of the trial 28 patients had the

antihistaminic treatment and 16 the " standard"
treatment.
When a medical criterion of success or failure is

used results are as shown in Table 2. The successes
in this table are the people actually or potentially

TABLE 2
RESULTS OF TREATMENT ASSESSED ON A MEDICAL

CRITERION

Antihistaminic Standard
Treatment Treatment

Successes* .. 26 4

Failurest .. .. 2 12

*Successes are people actually engaged on, or potentially available
for, presswork after treatment.

tFailures are people who relapsed on return to presswork.

available for continued work in heavy contact
with " tetryl ". The failures are those who relapsed
on return to presswork and so were removed
from heavy contact by the medical officer. There
were thus 26 successes out of 28 in the anti-
histamine-treated group, but only four out of 16
in the " standard " treatment group. Or, alter-
natively, of the 30 successes, 26 had received the
new treatment and four the old, whereas of the 14
failures only two had received the new treatment and
12 the old. The probability that such differences
would occur by chance, in a rigorous experiment with
random allocation of subjects to control and experi-
mental groups respectively, is less than 0-1%.
As the labour and production problem deriving

from " tetryl " dermatitis or the fear of it is of
fundamental importance, it was of interest to assess
the results entirely on a labour and production
criterion. This is done in Table 3 in which the first
row of the preceding table is modified by the
subtraction of losses for personal or production
reasons, or for medical reasons other than " tetryl "
dermatitis, and so includes only those in each treat-
ment group who continued to work as pressmen.
The lowerrow remains unchanged as it includes only
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TABLE 3
RESULTS OF TREATMENT ASSESSED ON A PRODUCTION

CRITERION

Antihistaminic Standard
Treatment Treatment

Continuing work as pressmen 20 2

Unable to continue work as 2 12
pressmen

the medical failures who, by definition, could not
continue to act as pressmen. Thus of 22 men
continuing at work on the presses, 20 had received
the new treatment and two the old, whereas of 14
who could not be maintained at this work, only
two had received the new treatment and 12 the old.
As before, the probability of such differences
arising by chance in a rigorous experiment is less
than 0-1IO.
Twenty further patients were treated with chlor-

cyclizine subsequent to the trial period proper.
Three of these were failures. If these 20 results
are added to the first column of Table 2 the figures
there become 43 and 5 respectively. These 48 people
will be referred to later.
Though the aim of the pilot trial was to get

evidence that would show whether a rigorous trial
was likely to be worth while, the results set forth in
Tables 2 and 3 might seem so overwhelmingly in
favour of the antihistaminic therapy as to make any
further trial superfluous. But it must be stressed
that the pilot trial suffered by its very nature, and
by some of the conditions and limitations necessarily
imposed upon it, from defects of design and conduct
such as would make it unjustifiable to attribute the
observed differences between the groups as due
solely, or even mainly, to the differences in treatment.
One factor, for example, that may have biased the
results in favour of antihistaminic therapy was the
increased attention given by the medical officer to the
people receiving this. And though those on standard
treatment had also an unusual amount of attention,
this was not so great as in the antihistaminic group
nor was any effect it may have had reinforced by
the swallowing of tablets. But there can be no
doubt that, in the circumstances of the present
trial, people fared very much better with the new
treatment than with the old, whatever factors may
have been responsible for the difference.

If, however, the antihistaminic therapy is as
advantageous as Tables 2 and 3 seem to indicate,
then one would expect other evidence of this to have
been revealed by the trial. This was so. The first
important advantage was that while people had
usually to be removed from contact with " tetryl "
at an early stage of the standard treatment-for

otherwise the dermatitis progressed-they could
usually remain in full contact for the whole period of
antihistaminic treatment, with consequent benefit
to the worker in earnings and to production in
output and costs. The second main advantage was
the speed with which the new treatment controlled
symptoms and signs.
Some of these differences are illustrated in Table

4, which summarizes the relevant data for the first 10
consecutive subjects in each treatment group of
Table 3.

TABLE 4
FURTHER DIFFERENCES BETWEEN STANDARD AND

ANTIHISTAMINIC TREATMENT

Casetment:Treatment
No.e Degree Days to Total Total
* of Clear Treat- Drug agi Derm- ment Daily

Each atitist Sm Ds mg)Dose
Group tymp- Signs Das(g)(mg.)

Standard
Treatment

8 failures 1 4 22 227 -
2* 4 17 17 1
4* 45 18 18 - -
5* 4 16 16
6* 2 8 8 As
7* 3 33 33 pre- - -
9* 1 2 2 vious - 1
10* 2 26 26 column

2 successes 3 1 2 2 1 6
8* 3 17 17 1 7

Chlorcyclizine
TReme reatment

8 successes 1 2 2 7 7 700 100
2 3 2 2 8-5 850 100
3 4 1 12 12-5 1,250 100
4 3 0-25 0-25 5-5 550 100
5 1 1 1 6 600 100
6 2 1 2 3 300 100
7 4 2 4 6 600 100
10 3 6 9 9 550 60

2 failures .. 8* 5 11 13 21 1,300 60
9*I 5 1 5 1 0 I10 700 170

*Removed from contact for treatment.
tAssessed on following 5-point basis : (1) Erythema and itching;

(2) papular erythema, with or without itching ; (3) oedema or
vesiculation ; (4) oedema plus vesiculation ; (5) marked oedema,
vesiculation, and exudation. (People in stages 1 and 2 may leave
work for " personal " reasons, but a keen worker would probably
not report to the medical department until he was suffering from
oedema and vesiculation (3).)

As will be seen from Table 3, there were two
successes and eight failures in the standard group
as against eight successes and two failures in the
chlorcyclizine group. (It is possible that these first
two failures with chlorcyclizine might have been
avoided had larger doses of the drug been given,
or had treatment been started earlier. Alternatively,
these patients may not have taken all of the drug
provided.)
Only one subject in the control group, a very

mild case, was treated while still in heavy contact
with " tetryl " as against eight in the chlorcyclizine
group. As the proportions treated in and out of
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contact respectively in these two sample groups are
typical of the proportions in the standard and
chlorcyclizine groups as a whole, they seem very
definitely in favour of the antihistaminic treatment.

In the standard treatment group the average time
required to clear signs and symptoms was about 16
days. In the chlorcyclizine group, however, symp-
toms were cleared in an average of about four days,
and signs in about six, or, if the two failures are
excluded, in under two days and five days respec-
tively. These again are typical and noteworthy
differences between the treatment groups and seem to
afford still further evidence in favour of the anti-
histaminic treatment and, therefore, of some
further investigation of it.

If antihistaminic treatment has such advantages
over standard treatment as seem indicated by the
evidence already given, then one would expect the
new treatment to lower not only the losses to
presswork of those who had to be removed because
of dermatitis, but to lower also the number of those
who chose to leave work of their own accord.
That these expectations have been realized seems
likely from a consideration of the data in Tables 1
and 5. In Table 1 the fate of 47 people who entered
presswork, and for whom only standard treatment
was available, was analysed. Table 5 shows in a
similar way the position three months after the
end of the trial period of the 48 people in all who
had antihistaminic treatment for dermatitis.

TABLE 5
LABOUR TURNOVER OF PRESSWORKERS TREATED FOR

DERMATITIS WITH AN ANTIHISTAMINIC DRUG

Total entering presswork and treated with antihistaminic 48

Number on presswork at end of period .. 25

Number lost to presswork by end of period..23

Reasons for Loss of Press workers
Personal fear, discontent, staining of skin 8

Medical 9 -Dermatitis ... 5

-Other medical reasons...*4

Production: moved to other jobs... 6

*One of these died suddenly from coronary disease while still
working in full contact.

By the time Table 5 was compiled, seven of the
20 people still on presswork at the end of the pilot
trial period (Table 3) had been lost, three for
medical reasons other than dermatitis and four for
personal reasons. To the 13 remaining subjects from
the trial period were added the 12 successes from
the total of 17 subjects subsequently treated. Thus,
looked at entirely from a production point of view,
25 pressworkers out of 48 were successfully main-

c

tained at work after chlorcyclizine treatment as
against five out of 47 after standard treatment.
But of the five people on presswork in Table 1,
only two developed dermatitis and had the standard
treatment: the other three were " immune".
Thus, from the point of view of treatment in relation
to production, the strictly comparable figures for
those remaining in presswork in Tables 1 and 5
are two and 25 respectively.
The other main point evident from a comparison

of these two tables is the lower loss for personal
reasons in the group on antihistaminic treatment as
compared with that on standard treatment, a drop
of from 25 to eight. This may possibly have been
because there was less fear of dermatitis, deriving
from a growing appreciation by the workers of the
safety, speed, and efficacy of the new treatment.
Even though caution must be exercised in drawing

conclusions from these two seemingly comparable
groups, the differences are sufficiently marked to be
at least suggestive, and thus to favour some further
investigation of chlorcyclizine therapy.

Conclusion
Without committing ourselves to the acceptance

of any one of the several possible views concerning
the mechanisms responsible for the skin reactions
to " tetryl ", or to whether the seemingly beneficial
effects of the new treatment are to be accounted
for by the chlorcyclizine, and, if so, to its anti-
histaminic action per se or not, all the results
obtained seem to afford strong presumptive evidence
in favour of the chlorcyclizine as against the stan-
dard treatment and constitute, therefore, a strong
case for a rigorous controlled trial. For, if the
impressions already given by the pilot trial could be
confirmed in a rigorous trial, the considerations that
would then apply to " tetryl " dermatitis might
prove to be more generally applicable, and might
lead the way to a better understanding of the nature
and the possibility of control of some other forms of
industrial dermatitis, and even have important
repercussions in a wider field as well.

Summary
The medical and labour problems presented by

dermatitis in workers in heavy contact with " tetryl"
are indicated.
As tolerance or " hardening" to the skin effects

of " tetryl" commonly follows an attack of derma-
titis, it looked as though a solution to both problems
might be afforded by a safe treatment that either
shortened the period of disability from dermatitis
or enabled tolerance to be aquired without the
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development of marked signs or symptoms by men
at work.

Since the primary manifestations of skin injury by
"tetryl " are suggestive of histamine release, it
seemed possible that antihistaminic drugs might
serve these purposes. But before considering a
rigorous trial to test this view it was necessary to
find out from preliminary or pilot observations
whether such a trial was likely to be worth while.
A pilot trial with the drug chlorcyclizine hydro-

chloride (" histantin ") was accordingly undertaken.
While the conditions of the trial were far from

ideal, the results show that chlorcyclizine is safe in
the doses used even when administered to men at
work, and that it seems to be highly effective and to
offer marked advantages over the present standard
treatment.

It is therefore concluded that the results give
ample justification for a rigorous trial of anti-
histaminic therapy in the control of " tetryl"
dermatitis.

Addendum
A rigorous trial was in fact started. Its design was

similar to that of the Medical Research Council's
large-scale trial of an antihistaminic drug in the
common cold (Report of M.R.C. Committee,
1950) with the important difference that the drug
was to be ingested in the presence of the medical
officer and that the dose was to be varied if need

be in accordance with the response of the patient.
After 12 people had entered this trial, of whom only
nine completed the treatment, it came to an abrupt
stop. The successes of the pilot trial and subsequent
period had led to a temporary solution of the labour
problem, and as no further people were entering
presswork no more subjects were available to us.
(Of the nine people who completed this trial, six
received the drug and three the inert tablets. Five
in the drug group and one in the control group were
subsequently continued in full contact.) The
abortive nature of this trial is a further justification
for presenting the results of the pilot investigation.

We wish to thank Mr. J. E. Jackson, O.B.E.,
Superintendent at a Royal Ordnance Factory, for the
facilities he afforded us; Dr. N. Langdon Lloyd and
Dr. A. D. K. Peters, O.B.E., of the Ministry of Supply,
for their interest in the work; Dr. F. Prescott, of the
Wellcome Research Institution, for supplies of chlor-
cyclizine; the Medical Research Council for an expenses
grant to one of us, and the Ministry of Supply for
permission to publish this paper.

REFERENCES
Bain, W. A. (1949). Proc. roy. Soc. Med., 42, 615.
-(1951). Analyst, 76, 573.

Broadbent, J. L., ard Warin, R. P. (1949). Lancet, 2, 47.
Hellier, F. F., and Warin, R. P. (1948). Ibid., 2, 964.

Cripps, Lucy (1917). Brit. J. Derm., 29, 3.
Gell, P. G. H. (1944). Brit. J. exp. Path., 25, 174.
M. R. C. (1950). Brit. med. J., 2, 425.
Ruxton, W. L. (1917). Brit. J. Derm., 29, 18.
Smith, Enid (1916). Brit. med. J., 1, 618.

30

 on M
ay 26, 2023 by guest. P

rotected by copyright.
http://oem

.bm
j.com

/
B

r J Ind M
ed: first published as 10.1136/oem

.11.1.25 on 1 January 1954. D
ow

nloaded from
 

http://oem.bmj.com/

