
774 28 September 1968 Cerebrovascular Disease in India-Dalal et al. 1,J,
This study was aided by grants from the Indian Council of

Medical Research, the Bombay Municipal Corporation, and the
visit of co-investigator Dr. C. Miller Fisher, of Harvard Medical
School, Boston, was supported by the National Institutes of Health,
Bethesda, U.S.A. We are greatly indebted to Dr. D. D. Bamji,
Dr. V. V. Shah, Dr. S. C. Sheth, and Dr. L. R. Patel for
permitting us to study the patients admitted under their care, to
Dr. G. H. Nerurkar and Professor C. K. Deshpande for giving
us generous facilities for neuroradiological and neuropathological
studies, and to the Dean, Professor T. H. Rindani, for permitting
us to report these data. The help, encouragement, and advice
received from several foreign stroke experts, including Dr. C. M.
Fisher and Professor L. T. Kurland, of the Section of Medical
Statistics and Epidemiology of Mayo Clinic, is gratefully acknow-
ledged. Members of the staff from many departments of the college
and hospital gave their unstinted support during the study.

REFERENCES
Bauer, R. B., Sheehan, S., Wechsler, N., and Meyer, J. S. (1962).Neurology (Minneap.), 12, 698.
Blaisdell, F. W., Gauder, P. J., and Hall, A. D. (1962). Arch. Surg., 85,41.
Bull, J. W. D., Marshall, J., and Shaw, D. A. (1960). Lancet, 1, 562.
Carter, A. B. (1957). Quart. 7. Med., 26, 335.
Chase, N., Hass, W. K., and Ransohoff, J. (1963). Arch. Neurol., 8, 632.Dalal, P. M. (1967). Symposium Internationale sur la Circulation

Cirebrale, p. 271. Paris.
Dalal, P. M. (1968). Cerebral Vascular Disease, VIth conference. Inpress. New York.

Dalal, P. M., Shah, P. M., Sheth, S. C., and Deshpande, C. K. (1965a).
Lancet, 1, 61.

Dalal, P. M., Shah, P. M., and Aiyar, R. R. (1965b). Lancet, 2, 358.
Dalal, P. M., Shah, P. M., Deshpande, C. K., and Sheth, S. C. (1966).

Lancet, 2, 495.
Eiken, M. (1963). Dan. med. Bull., 10, 168.
Fisher, C. M., Dalal, P. M., and Adams, R. D. (1962). In Principles ofInternal Medicine, 4th ed., p. 1746, edited by T. R. Harrison et al.

New York.
Fisher, C. AM, Gore, I., Okabe, N., and White, P. D. (1965). 7. Neuro-

path. exp. Neurol., 24, 455.
Kannel, W. B. (1966). In Cerebral Vascular Diseases, edited by C H.

Millikan, R. G. Siekert, and J. P. Whisnant, p. 53. New York.
Lindner, D. W., Hardy, W. G., Thomas, L. M., and Gurdiian, E. S.

(1962). 7. Neurosurg., 19, 179.
McDowell, F. H., Schick, R. W., Frederick, W., and Dunbar, H. S.

(1959). Arch. Neurol., 1, 435.
Martin, M. J., Whisnant, J. P., and Sayre, G. P. (1960). Arch. Neural.,

3, 530.
Marshall, J., and Kaeser, A. C. (1961). Brit. med. 7., 2, 73.
Masi, A. T. (1965). Amer. 7. publ. Hlth, 55, 658.
Neurology (Minneap.), 1958, 8, 395.
Newton, T. H., Adams, J. E., and Wylie, E. J. (1964). New Engl. 7.

Med., 270, 14.
Pribram, H. F. W. (1965). Radiology, 85, 33.
Riishede, J. (1957). Acta psychiat. scand., 32, Suppl. No. 118, p. 1.
Schwartz, C. J., and Mitchell, J. R. A. (1961). Brit. med. 7., 2, 1057.
Silverstein, A. (1965a). Arch. Neurol., 12, 387.
Silverstein, A. (1965b). Arch. Neurol., 13, 441.
Silverstein, A. (1966). Arch. Neurol., 15, 206.
Torvik, A., and Jorgensen, L. (1964). 7. neurol. Sci., 1, 24.
Yates, P. O., and Hutchinson, E. C. (1961). Spec. Rep. Ser. med. Res.

Coun. (Lond.), No. 300.

Treatment of House Dust Allergy*
A Report from the Research Committee of the British Tuberculosis Association

This report was prepared on behalf of the Research Committee by Dr. P. Forgacs and Mr. A. V. Swan. Dr. Forgacs
also coordinated the trial.

Brit. med. J., 1968, 3, 774-777

Summary: A controlled trial of the treatment of asthma
by injections of a commercially produced extract of

house dust is reported on 96 patients. The patients were
allocated at random to two groups. One group received
extract of house dust in a carbol saline solution, the other
a carbol saline solution only. Some patients in both
groups were advised on dust control in their houses.

Results were available for comparison from 70 patients,
33 treated and 37 controls. Neither the treatment with
house dust extract nor advice on dust control was found
to give any advantage.

Introduction

Many asthmatics become more wheezy when exposed to house
dust, and some of them say that it is the main cause of their
attacks. When this history of specific house dust sensitivity
can be confirmed by a skin test it is reasonable to attempt de-
sensitization with house dust extracts. Although this treatment
is widely used, published reports about its value are scanty
and contradictory.

The following took part in the study: Dr. L. Burkeman, Dr. L. H.
Capel, Dr. K. M. Citron, Dr. J. A. Crocket, Dr. R. Davies, Dr.
R. H. Elphinstone, Dr. H. S. Fraser, Dr. S. Z. Kalinowski, Dr. P. 0.
Leggat, Dr. M. K. McAllen, Dr. N. Macdonald, Dr. G. P. Maher-
Loughnan, Dr. R. S. Bruce Pearson, Professor J. Pepys, Dr. J. Brian
Shaw, Dr. J. Morrison Smith, Dr. D. A. Williams, Dr. D. G.
Wraith.

The subcommittee responsible under the chairmanship of Professor J.
Pepys for the planning and conduct of the study included all the
above physicians, as well as the following members: Dr. P. Forgacs
(co-ordinator). Dr. Wallace Fox, Dr. M. Pike (M.R.C. Statistical
Research Unit), and Mr. A. V. Swan (M.R.C. Clinical Research
Centre Statistics Division).

The reports should be referred to as: British Tuberculosis Association
(1968). Brit. mned. 7., 3, 774.

In the earliest controlled trial (Bruun, 1949) 78% of the
patients treated with house dust extract were improved or free
from symptoms compared with 22% of the control group. In
a more recent controlled study McAllen (1961) found that
house dust extract by injection was ineffective, while treatment
by inhalations of an aerosol of house dust extract gave good
though short-lived results.

In the hope of resolving the uncertainty about the value of
this treatment the Research Committee of the British Tuber-
culosis Association began in 1966 a controlled trial in which
the effect of injection of a house dust extract and that of a
control substance were compared. This study also offered an
opportunity to assess the value of the advice usually given to
patients on reducing the amount of house dust in their homes.
A comparison between the progress of patients who received
such advice and those who did not was included in the design
of the trial.

Selection of Patients

Patients of both sexes from 7 years upwards were accepted
if they gave a history of paroxysmal dyspnoea or wheezing,
however mild, at least once a week, if the physician attributed
these symptoms to house dust, and if there was a positive
immediate wealing reaction to a prick test with house dust
extract. Patients with seasonal rhinitis or asthma due to pollen
or moulds or with respiratory allergy to animal dander or food
were excluded from the study. Positive skin reactions to
moulds or pollens in addition to house dust were ignored if
there was no appropriate history of seasonal aggravation of
symptoms. The same rule applied to skin reactions to animal
danders or food if the patient was not likely to encounter the
allergen in question. Physicians taking part in the study were
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House Dust Allergy

asked to enter, so far as possible, only patients with uncom-
plicated house dust sensitivity.

Patients who had had long-term treatment with cortico-
steroids at any time in the past or short courses within the last
three months, or were actually on corticosteroids, were not
accepted. Patients treated by specific desensitization during
the previous five years were also excluded.
The physicians conducting the study took pains to ensure

that each patient, or in the case of children the parents, knew
that this was a controlled trial in which half the patients were
to receive a series of injections of an inert control substance.
They were invited to join the study only when the physician
was satisfied that his explanation had been fully understood.

Treatment Regimens

One hundred and sixteen patients were invited to take part
during the 18 months of recruitment. Twenty refused, and
the remaining 96 were allocated at random to one of two
groups. Patients in the first group were to be treated with
15 injections of a commercially produced.houst dust extract in
0.5% carbol saline. The source of the material used in the
manufacture of the extracts was house dust, collected by means
of vacuum cleaners from about a hundred homes in the London
area. Specimens containing more than a very small amount
of grit or coloured by dyes were rejected; the remainder were
pooled and extracted. The initial dose was 0.1 ml. of a 1: 1,000
dilution, rising by weekly increments to 1 ml. of a 1:100 dilu-
tion. Patients in the second group were to receive 15 weekly
injections of similarly increasing volumes of a control material
consisting of 0.5% carbol saline only. Both the treatment and
the control material were supplied in phials of identical appear-
ance marked with a code number, the key to which was known
only to the co-ordinator of the trial.

Patients in both groups, selected at random, were given
verbal and written advice about certain precautions to reduce
the amount of house dust in their home. They were told to
remove soft furnishings and bedding apt to harbour dust, or
at least to cover them with polyethylene sheets. All dusty
housework was to be avoided, and dusting was to be done with
a damp cloth. Regular and thorough vacuum cleaning was
advised.
The allocation of code numbers was so designed that at each

clinic patients were to be assembled in groups of four. Each
member of such a group was to receive a different combination
of house dust extract or carbol saline injections with advice
or no advice on house dust control in the home. Of the 96
patients 49 were allocated to the dust extract treatment and 47
to the control group.

Method of Assessment

The state of health of patients was assessed by diary cards
kept for 24 weeks from the start of treatment, including 15
weeks of the treatment itself, and 9 weeks after the last
injection. The information recorded on the cards was as
follows:

(1) The patient's own assessment of the severity of wheezing,
recorded daily under one of the following headings: none;
occasional; lasting for two hours or more; acute attack.

(2) Physical activity, recorded daily under one of the following
headings: can go out; cannot go out because of wheezing; in bed
at home; in hospital.

(3) The number of pills, tablets, or capsules taken during the
previous 24 hours.

(4) The number of spray inhalations during the previous 24 hours.
(5) The expiratory peak flow recorded at the end of each period

of four weeks.

Results

Seventeen patients (11 treated and 6 control) failed to com-
plete the course of injections. The stage at which treatment
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was interrupted and the reason, so far as this could be ascer-
tained, are given in Table I.

TABLE I.-Reasons for Stopping Treatment

No. of
Group Injections Reason for Stopping Treatment

Received

Treatment
,.v

,,

I

Control

I$

2

5

10
12
2
2
3
3
8
8
12
12
7
1
1

14
4

Increased wheezing after last injection
,,) ,,.1 ,., each injection

attributed to injections
Status asthmaticus requiring corticosteroids
Moved to another district

Emigrated to Australia
Miscarriage
Erratic attender. No diaries kept
Increased wheezing after last three injections
Gone abroad
Disagreement between parents about entry into trial
Difficulties at home
Erratic attender. No diaries kept
Reason not known (no reaction to first three injections)

Several physicians expressed doubt whether the increased
wheezing reported by some of the 17 patients was in fact due
to the injections. However, if the patient thought that this
was so, it was recorded as an adverse reaction to treatment.
Such reactions leading to premature termination of treatment
were more frequent among patients receiving house dust extract
(five) than among controls (one), but this may have been a
chance effect (P-0.22). Among patients who completed the
counsce of injections reactions were actually more common in
the (control group (six) than in the treated group (two).
The above 17 patients were excluded from any further

anal\'>is of the records. Three other patients, all in the treat-
meni: group, were excluded because they had been given cortico-
sterAi3L durinog the period covered by the diaries. In addition
to raese exclusions the diary cards of six patients (two treated
ant tour control) were incomplete and could not be analysed.
Thtse omissions from the analysis of the diaries are sum-
macizel in Table II. There remained 70 patients (33 treated

TABLE II.-Patients Excluded From Analysis of Results

Reason for Exclusion Treatment Control
Group Group

Treaunentc interrupted because of reactions 5 1
for other reasons 6 5

Cortic(steroid treatment 03
Incomplete diaries . .2 4

Trotali ... .. .. .. .. .. 16 10

T&3)! IU.-Cnomsrison of 33 Treatment and 37 Control Patients on
Entry Into Trial

All Patients Paired Patients*

Treatment Control Treatment Control
Group Group Group Group

Ml(...23 23 1814
Fexr.:ale .. .... .. 10 14 8 12
M1!:nage in years 24 24 24 J23

history in years 15 14 15 14
No. of days with asthma

dOwiing previous 6 months .. 74 78 74 82

For ll parits the distributions of the above variables were compared between
the .o:(i.:oi ar.,id trrated groups. For paired patients the differences between members

p.a pair for cile;,e variables were distributed about averages which were not sigi-
L.'fl'yliffleri.r trarn zero.

* '11c ar.&ragm.en: of patients in matched pairs is explained in the text.

a ± 37-.7 +o' available for comparison. The information
Si_ '.- >I' in Table III shows that they are reasonably com-
Pi Li respeCt of sex, age, length of history, and severity
o a .ri.ta.. Further examination showed that the distributions
O.'i at quant-itative variables in the two groups were also
CmCL nl,.1'-

T.i nas o. comparison in the statistical analysis of the
ri_-: i"C t.1e proportion of the total time covered by the diaries
sp.n L;.- a giv-n state of health. For example, if a patient
re It i.-Idthat out of the 180 days covered by the diary he had
bekt. rnec frinn wheezing on 90 days, this is shown in Tables
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House Dust Allergy

IV and V as " no wheezing" 50%. All other data under the
headings "wheezing" and "activity" are treated in the same
way.
The figure opposite "number of pills" is the geometric

mean' of the total number of pills taken during six months
by the patients in the relevant groups. Similarly the " number
of sprays" refers to the geometric mean number of occasions
when an aerosol was used.
The maximum expiratory peak flow measurements were

plotted month by month for each patient. The interpretation
of these measurements was complicated by the fact that a
number were missing. If more than three of the six measure-
ments for a patient were missing the patient was omitted from
this part of the analysis. The other readings were summarized
by fitting a linear trend to those available. An upward slope
of this line over the whole period of six months was recorded
as an increase and a downward slope as a decrease.
A comparison of the state of all the patients in the treated

and control groups by these criteria (Table IV) showed no
significant differences at the 5 % level between the two groups.

TABLE IV.-Comparison of Patients During the Six Months Covered
by the Diaries. All Patients with Complete Data (33 Treated and 37
Controls)

Treatment Control Differece

1. Wheezing
Mean percentage of time with:
None .. I 53 49 4
Occasional . . . 44 47 - 3
Lasting 2 hours o- more or acute

attack. .. -1
2. Activity

Mean percentage of time when:
Cango out . . . 98 98 0
Cannot go out because of wheezing 22 0
In bed or in hospital.. 0 0 0

3. Mean No. of pills taken in 6 months . . 37 370
4. No. of spray inhalations taken in 6

months:
0-9 ... 13 11
10-39 ... 4 5
40-159.... 8 10
160+ ... 8 11
Mean .. . 30 45 -15

S. Expiratory peak flow*:.
No. showing an increase . 18 19 - 1

,, a decrease .. .. 12 16 -4

The expiratory peak flow data of 5 patients were missing.

It became apparent at an early stage of the study that the
number of suitable patients offered by different physicians varied
greatly. At the closure of entries in May 1967 4 of the 18
physicians taking part had not found a single suitable patient,
while four others had entered 10 or more. Since this could not

be explained by differences in the size of the individual asthma
clinics or by geographical variations in the prevalence of house
dust allergy, it was thought likely that the criteria for the
selection of patients were not being interpreted uniformly. A
direct comparison of the progress of patients under the care of
one physician with those under the care of another could there-
fore be misleading. In order to eliminate a possible bias from
this source, a second analysis of the diaries was undertaken, in
which pairs of patients within the practice of individual
physicians were compared with one another. Each pair, con-

sisting of one treated and one control patient, was also matched
in respect of advice they had or had not received about dust
control in the home. Patients for whom a correctly matched
opposite number, under the care of the same physician, could
not be found, were omitted from this analysis. This left 26
pairs of patients for comparison. The results of this comparison
(Table V) again showed no significant difference between treated
patients and controls.

In order to meet the possible criticism that a comparison of
the entire period covered by the diaries, which includes 15 weeks
of the treatment and nine weeks after completion of treatment,
might conceal a delayed improvement, another analysis of the
results was undertaken. This was a comparison of the propor-
tion of time during which each patient was free from wheezing

BRrMLsHMEDICAL JOURNAL

TABLE V.-Comparison of Patients During the Six Months Covered by
the Diaries. 26 Pairs of Patients Under the Care of the Same Physi-
cian Matched in Respect of Advice Received on Dust Control

Treatment Control D(iTfferece

1. Wheezing
Mean percentage of time with:
None. 58 54 4
Occasional 38 39 -
Lasting 2 hours or more or acute

attack . . 4 7 -3
2. Activity

Mean percentage of time when:
Can go out. . 99 98 1
Cannot go out because of wheezing 1 2 -1
In bed or in hospital.. 0 0 0

3. Mean No. of pills taken in 6 months:: 39 29 10
4. No. of spray inhalations taken in 6

months:
0-9 .. 11 7
10-39.i 2 4
40-159... 6 7
160+ ..7 8
Mean . .29 52 -23

5. Expiratory peak flow*:.
No. showing an increase .. 14 11 3

32 ,, a decrease .. . 99 12 -3

* Three pairs were omitted because of incomplete data.

TABLE VI.-Mean Percentage of Time Free from Wheezing in First
Eight Weeks and in Last Eight Weeks Covered by Diaries

Treatment Control

First 8 weeks .51 44
Last 8 weeks .68 61

Difference. .
17 | 17

during the first eight weeks and during the last eight weeks of

the diaries. The results of this comparison (Table VI) again
showed no significant difference (Pa0.98) between the treated
and control patients. Patients in both groups were, however,
free from wheezing for a significantly greater proportion of the
time during the last eight-week period.

Finally, the mean proportion of time free from wheezing
during the six months covered by the diaries in patients who
were advised on house dust control in their homes was 50%
and in those who were not advised 57 %. The difference between

these two proportions is not significant (P--0.60).

Discussion

There is nothing in these results to show an advantage of

treatment by injections of aqueous house dust extract over

the control solution. The explanation may be simply that the

treatment of asthma by this method is ineffective or that the

effect is so small that it cannot be demonstrated by a trial of this

modest size with imprecise methods of assessment. The

variation in the severity of asthma within both groups was so

great that any small beneficial or adverse effect of treatment

would have been obscured. But a large effect, such as an

increase by as much as one-third in the mean proportion of

time spent free from wheezing, can be ruled out with 95%
confidence. It is also possible that a marginal improvement
might have been more readily detected in severe asthmatics.

This study, from which steroid-treated patients were excluded,
was carried out on a population consisting mostly of mild

asthmatics who were free from wheezing just over half the time.

In such a group the margin left for further improvement was

bound to be small.

The lack of objective criteria is a serious handicap in any
controlled study of asthma. The progress of patients had to be

judged almost entirely by their own statements, and though
their observations on the severity of wheezing and their physical
activity were supposed to be recorded day by day, there is no

certainty that all patients kept their diaries conscientiously.
The number of pills and tablets taken is at first sight a more

The geometric mean is obtained by converting the data to logarithms
before statistical analysis. This reduces the distortion otherwise

caused by the occurrence of a small number of extremely large
observations.
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objective test, but the difficulty here is that asthmatics usually
take a variety of drugs, which may be bronchodilators, anti-
biotics, or sedatives. Since most patients do not know what
purpose their various medicines serve, no attempt was made to
discriminate between the number of tablets of each variety,
though as a test of progress only the bronchodilators would be
expected to reflect fluctuations in the severity of asthma. The
number of occasions on which an aerosol was used is probably
a more reliable criterion of progress.

Because of these difficulties in setting up objective criteria of
progress, the expiratory peak flow is the only quantitative
observation free of bias in this study. The limitations of making
this measurement only once a month were appreciated, but the
difficulties of repeating it more frequently proved to be
insuperable. The variability of observations in asthmatics from
one day to another is well known, and for this reason no attempt
was made to analyse in any detail the month-by-month changes
in peak flow. A simple method of recording the trend of these
six measurements as improvement or deterioration was thought
to be the most that could be extracted from these data. The
uncertainty of the observation is not presented in an attempt
to throw doubt on the negative result of this trial, but merely to
stress a problem inherent in the study of a disease in which the
state of the patient varies from day to day and in which most of
the observations reflecting these changes cannot be translated
into objective measurements.

Another source of uncertainty is that house dust extract can-
not be standardized by chemical tests or biological assay, so
that its composition may vary from one batch to another.
Which of its many components causes asthma has not been
established, and it is possible that the material used in this study
was deficient in extract of mites or some other relevant antigen.
This doubt applies with equal force to other commercially
available house dust extracts and will not be resolved until these
antigens are identified.

Patients who were given advice on house dust control in their
homes did not fare any better than those who did not receive
such advice. Possible reasons are either that the amount of
house dust is immaterial, or that the patients did not carry out
their instructions, or that these instructions were not effective
in reducing the dust below the critical level. Nothing was
known about the habitat of the house dust mite at the time,

and the possible importance of mattress dust was therefore not
appreciated (Cunnington, 1967). It was also found in retro-
spect that some patients who had not been explicitly advised
were nevertheless exercising some control over house dust,
acting on common sense or on advice received from sources
outside this study.
An observation not foreseen in the design of the study is that

physicians vary in their clinical judgement of what they will
accept as pure house dust allergy. The criteria of diagnosis
were closely defined in the protocol, but what eventually decided
whether the history given by patients incriminated house dust
alone or other antigens as well was the opinion of the physician.
When the reason for the large differences in the number of
entries was discussed it became clear that some physicians regard
pure house dust allergy as rare and think that it is nearly always
accompanied by allergies to other inhaled antigens, particularly
pollen, while others readily diagnose pure house dust allergy
among their patients.
An interesting sidelight on the attitude of patients to clinical

trials is that so many of them were willing to take part in this
study. The details of the treatment were explained with
scrupulous fairness so that each patient clearly understood that
the 15 injections he was to receive were at best of an extract of
doubtful efficacy and at worst of a substance unlikely to have
any therapeutic value at all. In spite of this explanation only 20
of the 116 patients approached declined to take part. This is
a suitable place to acknowledge the Research Committee's
indebtedness to those patients who accepted the inconvenience
and discomfort of this investigation.

The Research Committee wishes to thank Dr. AM. Pike, of the
Statistical Unit of the Medical Research Council, for his help in
planning the trial.
The Committee also wishes to express its indebtedness to Messrs.

Bencard and, in particular, Dr. F. H. Milner, director of the Allergy
Unit, for their generosity in supplying free of charge the house; dust
extract and control preparation used in the trial.
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Effect of Oral Contraceptives on Depressive Mood Changes and on
Endometrial Monoamine Oxidase and Phosphatases
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Summary: Significant variations in the incidence of
depression and loss of libido were found with the

various types of oral contraceptives. The highest
incidence occurred with strongly progestogenic com-
pounds (especially with those containing a small amount
of oestrogen) which have high monoamine oxidase
activity for most of the cycle. The lowest incidence was
found with the strongly oestrogenic sequential regimens
which have weak monoamine oxidase activity for most of
the cycle.

* Council tor the Investigation of Fertility Control, 27-35 MortimerStreet, London W.1.
1Bernhard Baron Memorial Research Laboratories, Queen Charlotte'sMaternity Hospital, London W.6.

Introduction
Mears and Grant (1962), Pullen (1962), and Goldzieher et al.
(1962) reported that premenstrual tension improved in women
taking progestogenic/oestrogenic oral contraceptives. Mears
and Grant (1962) also reported changes in libido which they
suggested might be due to psychological factors. However,
it became clear that depressive changes were more troublesome
with some products than with others. It was therefore decided
to study the effect of the various types of oral contraceptives
on the histochemistry of a selected group of enzymes in the
endometrium. Monoamine oxidase, which was also measured
biochemically m some cases, was of special interest because
monoamine oxidase inhibitors are used for treating depressive
states. Alkaline and acid phosphatase were chosen as marked
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