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MEDICAL PRACTICE

Occasional Survey

Compliance of patients and physicians: experience and
lessons from tuberculosis-II

WALLACE FOX

Fully supervised intermittent chemotherapy

The already obvious clinical need to try to overcome the prob-
lems of self administration of medicaments,'6 supported by a

scientific basis,4' led us to explore the efficacy and acceptability
of intermittent regimens based on twice weekly or once weekly
treatment with isoniazid and streptomycin in Madras.6 I

Subsequently Mitchison and Dickinson43 showed that single
pulses of bactericidal drugs could inhibit all division of bacilli
for several days.
A key community study, which began in 1967 in the central

Bohemian region of Czechoslovakia, surrounding Prague,
compared in outpatients twice weekly streptomycin plus
isoniazid and daily isoniazid plus PAS, both after an initial
daily phase of three drugs in hospital. The supervised inter-
mittent regimen proved to be as effective therapeutically
as the widely used unsupervised daily regimen.44-46 This
conclusion was confirmed in a controlled trial in Britain,47 and
in Singapore the intermittent regimen was rather better than the
oral combination.48 Supervised intermittent chemotherapy was

therefore shown to be an effective alternative system to self
administered oral regimens. Moreover, it improves the control
of chemotherapy, reduces the risk of drug toxicity, and sub-
stantially lowers the cost of the drugs.4'
An integral part of the organisation of the supervised inter-

mittent regimens in Czechoslovakia was to make the arrange-
ments as flexible as possible, our aim being to suit the conveni-
ence of the patients so that there would be as little disruption as

possible of their normal lives.44 Thus patients could choose to

Based on the Mitchell Lecture given at the Royal College of Physicians of
London on 10 November 1982.

attend a dispensary, general practitioner's surgery, health
centre, or hospital near their home or place of work or en route
to receive each dose under supervision. They could also choose
to attend different facilities for each of the two weekly doses. Both
the staff and the patients liked the intermittent regimen and the
closer supervision it entailed, and the patients attended very

regularly for their supervised medication, even though the great
majority (91 0 ) had selected a chest clinic or a general practi-
tioner's surgery and had, in consequence, to travel substantial
distances (9 7 and 4-8 km, respectively) and to spend over an

hour doing so. Using the same organisational approach in the
British controlled trial we found that nearly half the patients
were given their chemotherapy at home visits by health visitors
and 2900 attended chest clinics, but only 900 attended a general
practitioner's surgery.47 Thus if a flexible approach is adopted
the way supervised intermittent chemotherapy will be organised
will vary from country to country.

In 1974 the ninth report49 of the World Health Organisation
Expert Committee on Tuberculosis endorsed the value of inter-
mittent chemotherapy and the importance of flexibility in
organisation and of decentralisation to reduce patients' travel.
Many developing countries treat sputum smear positive patients
in urban areas with streptomycin and isoniazid twice a week, as

recommended by the WHO. Although intermittent chemo-
therapy was officially recommended in Czechoslovakia as long
ago as 1972,5 ° it is striking how few technically advanced
countries have adopted it on any scale, although individual
physicians have appreciated the importance of it in difficult
patient groups, notably Sbabaro, who has used it since 1965 in a

"skid-row" population in the United States of America.5-

THE USE OF INTERMITTENT REGIMENS IN BRITAIN

Precise measures of the extent to which fully intermittent
chemotherapy has been used are available from the surveillance
system in Scotland'2628 and the survey in England and Wales.40
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After the initial intensive phase the great majority of the patients
entered the continuation phase, the stage when fully intermittent
chemotherapy is used, but few patients had an intermittent
regimen-namely, 1O for each of the three years in Scotland. In
England and Wales only 26 (3°,) out of 930 patients were given
an intermittent regimen, and this was prescribed by only seven
of the several hundred physicians. Thus hardly any physicians
in the United Kingdom used intermittent treatment as a routine,
which is not surprising. More surprising, however, is that it was
not used more often for the common problem patients, such as
alcoholics or elderly patients with failing memories, whose
cooperation in self administered regimens is in doubt from the
outset or has been found wanting in practice.

MODERN SHORT COURSE CHEMOTHERAPY

In 1970 we began to study short course chemotherapy. This
was primarily because of the failure of regimens of standard
duration (minimum of 12 or more months), both daily and inter-
mittent, to achieve their potential, particularly in developing
countries, because such regimens were beyond the organisa-
tional and financial resources of the health services of nearly all
these countries.52
Data from many studies now confirm that, as well as nine

month regimens, there are also several equally effective six
month regimens for treating extensive sputum smear positive
pulmonary disease. Some are daily throughout, others inter-
mittent throughout or intermittent in the continuation phase;
some include streptomycin injections and others not.53 Thus a
choice of different types of regimen exists from which to select
the most appropriate ones, whether for a service programme or
the treatment of the individual patient.
The table shows, from amalgamated data of relevant studies,

that there is a gradual decline in effectiveness as the duration of
treatment is shortened below six months, but even with a
regimen of three months' duration about 800, of patients will
probably be cured. Even in the first three months the omission of

Degree of suiccess of regimnens of different durations in treating pulmzonary
tubercuilosis zn patients zvith sniear-positive disease and drug-sensitize organisms.
All the six mionth and shorter duiration regim"ens contained streptomycin,
isoniazid, rifamnpicin, and pyrazinamide initially. (Updated data from studies
detailed by Fox53)

Bacteriological relapses 95
Duration of N'o of 0> cofdnelmtregimen (months) patients assessed No " confidence limits

9 314 4 1 0-2-3
6 426 6 1 0 3-3

4.-5 589 25 4 3-6
4 364 43 12 9-16
3 359 57 16 12-20

some doses would probably not appreciably alter the success of
the regimen. An even shorter duration might also well achieve a

substantial rate of cure. Thus these modern short course

regimens have strikingly reduced the compliance now required
of the patients and the risk of therapeutic failure associated with
failure to complete the course of treatment. Furthermore, if
bacteriogical relapse occurs it is almost invariably with fully drug
sensitive organisms, facilitating successful retreatment. The
regimens have other important advantages: they are highly
effective in the presence of initial drug resistance to isoniazid or

streptomycin, or both, and have low levels of toxicity.53

THE USE OF SHORT DURATION CHEMOTHERAPY IN BRITAIN

A highly effective, well tolerated nine month regimen of
rifampicin plus isoniazid supplemented by ethambutol for the
first two months was recommended in November 197654 (and in
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198055) by the British Thoracic Association as the treatment of
choice for use in Britain. How widely has this been adopted ?
Through the surveillance system in Scotland information has

been obtained systematically on the outcome in patients 12
months after notification. Although the proportion of patients
whose chemotherapy was completed as planned by 12 months is
increasing, it was still only 46",, for the patients notified in 1979,
and 33%o were continuing to take treatment regularly, so that
physicians were still using long duration regimens on a wide
scale beyond 1980. The categories "continuing on an irregular
basis" (2 ",) and "not continuing, not completed" (700) show
that patient compliance remained an obvious problem. In a
survey of patients who started treatment in 1976-8 in south and
west Wales56 only 200, has the above recommended regimen.
Two years after our national survey24 in England and Wales of

all notifications of tuberculosis in a six month period in 1978-9
we undertook a retrospective inquiry into the chemotherapy of
the adults from the two main ethnic groups (white or from the
Indian subcontinent) with newly diagnosed, previously untreated
pulmonary tuberculosis and without complicating extrapulmon-
ary disease or initial drug resistance. Of the total eligible patients
1261 (98 ',) were assessed; 350o of them did not complete their
chemotherapy as planned, the main reasons being death,
defaulting, or poor compliance, and modifications for toxicity.
The remaining 821 (65`0) who completed their planned treat-
ment are of particular interest. Of these, only 468 (60o0) were
given the drug combination recommended by the British
Thoracic Association-that is, rifampicin plus isoniazid,
supplemented initially by ethambutol.
The recommendation of the British Thoracic Association is

that the initial phase with this combination should last two
months, but the median duration was in fact 2-5 months-that
is, in half the patients the initial phase was longer than this, and
only 42 °0 had a two month duration (by definition 1 1-2 Z

months); 10'",) had an initial phase of six or more months.
Furthermore, although the total recommended duration was
nine months, the median duration was 10-8 months and only
33°o, had a nine month duration; 42', were treated for 12 or
more months. Some clinical colleagues have told me that they
use the recommended nine month regimen and then, to be on the
safe side, continue for a further three months, or six months, or
even longer. This survey, documenting all the regimens used,
will be reported in detail elsewhere.4'
The current progressive dissolution of the chest service in the

United Kingdom,5, which was originally highly orientated
towards treating tuberculosis, might well militate against rapid
improvements in this disappointing situation. Nevertheless, it
should be added that because there is an inevitable delay in a
.retrospective survey the position may well have changed subse-
quently, and it is clearly important to know whether this is the
case.

Role of pyrazinamide in modern chemotherapy

In the 1950s pyrazinamide was relegated to the status of a
reserve drug, but the Medical Research Council and our col-
laborating groups were responsible for reintroducing it into
primary regimens. We included it in a regimen in our first short
course study, the intake to which began in 1970,8 and have
investigated it in 21 studies since. It is now established as an
important drug in short course chemotherapy. 58 In brief,
several studies have shown that it speeds the attainment of
culture negativity and reduces the bacteriological relapse
rate after the end of chemotherapy. It has a valuable sterilis-
ing role in the presence of initial resistance to isoniazid or
streptomycin, or both,5 -' and there are also widescale reports
of its safety in currently accepted dosages in modern short
course regimens for many countries and ethnic groups.63
Irrespective of what view individual physicians hold on the
duration of chemotherapy, a very good case can be made for
routine use of pyrazinamide in the early weeks of treatment in all

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.287.6385.101 on 9 July 1983. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 287 9 JULY 1983

patients (except those with special contraindications), particu-
larly if the disease is bacteriologically positive. This is because
even if the patient proves to be non-compliant or to have initial
drug resistance its use substantially enhances the chances of a
rapid cure.

PHYSICIANS' USE OF PYRAZINAMIDE

In Scotland28 only 31( of patients who started treatment in
1979 received regimens containing pyrazinamide and in England
and Wales4" the proportion was 60C . I hope that these propor-
tions will rapidly increase and that it will soon be (if it is not
already) the exception rather than the rule for patients not to
receive pyrazinamide. Clearly it is important, and also easy, to
monitor this in surveys and in surveillance programmes.

Ways of influencing practising clinicians

In the light of these findings it is important to consider ways
of influencing practising clinicians to bring and keep their
management, particularly treatment, of patients up to date. My
concern is not simply the dissemination of knowledge,63 64 the
essential starting point, but how to ensure its implementation,
and again I shall consider this primarily in the context of
tuberculosis.

Dissemination of information

Clearly, publishing the findings of a study does not achieve
dissemination. Even popular weekly journals have a circulation
usually limited to a single country, and specialised journals have
much smaller circulations, largely restricted to small profes-
sional groups. There may also be language barriers. Subsequent
annotations will not necessarily disseminate the findings ade-
quately, particularly in developing countries, yet improved
dissemination is obviously an essential step. It should be possible,
particularly for an international agency, to establish a world
register of key journals that publish annotations and a mechanism
for sending the editors copies of publications of major import-
ance that are relevant to their country. Some journals are, in
fact, prepared to reprint articles of major interest in full. For
tuberculosis such arrangements have, for example, readily been
negotiated between the editor of Tubercle and the editors of the
Indian_Journal of Tuberculosis and the Bulletin of the International
Union Against Tuberculosis (which is published in English,
French, and Spanish) and between the latter and the British
Joulrnal of Diseases of the Chest. In the United Kingdom the
Prescribers' 7ournal, the Drug and Therapeutics Bulletin, and the
Adverse Drug Reactions Builletin are circulated free to all doctors
in the National Health Service through the auspices of the
Department of Health and Social Security. Furthermore, there
are over 20 complementary privately financed journals and
newspapers with a predominantly medical bias and wide circula-
tions. Dissemination of information is therefore certainly wide-
spread in the United Kingdom.

Government policies

For more direct attempts to change clinicians' practices, some
countries issue governmental edicts that have much more force
than mere recommendations. Thus in 1962 the Indians formu-
lated a national programme, which is modified from time to
time and which is widely followed within the major financial and
operational constraints of that developing country. In 1980
Algeria formally adopted short course chemotherapy as the
national policy,65 making the necessary drugs available, and over
two years such chemotherapy has spread to become the current
national practice. In Holland governmental recommendations
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including references to short course chemotherapy, were
published in 1982.66

Formal statements

In other countries learned societies make formal state-
ments-for example, the American Thoracic Society (some-
times as a joint statement with the Centres for Disease
Control67) and the British Thoracic Association (now Society).
It may have been a disadvantage that the recommendations of
the British Thoracic Association on the use of short course
chemotherapy in Britain were made in the discussions of the two
reports of a study54 55 rather than being the subject of a formal
statement about chemotherapy. Yet Sbarbaro,68 too, has com-
mented on the failure of clinicians in the United States of
America to adopt modern practices in tuberculosis, despite
statements from the American Thoracic Society.

WHO

The WHO Expert Committee on Tuberculosis (the WHO
also has study groups) makes recommendations about all aspects
of tuberculosis control, including patient supervision and
regimens of chemotherapy, and the recommendations are widely
adopted by developing countries, who, in general, base their
policies and programmes on them. (The two most widely used
regimens in developing countries with limited resources are still
those recommended in the Ninth Report4 9-namely, the inex-
pensive combination of thiacetazone plus isoniazid supplemented
by streptomycin, and twice weekly streptomycin plus isoniazid,
the latter being used widely in cities in many developing
countries.) The technically advanced countries take much less
notice of these expert committee reports. Indeed, in the past the
average chest physician, unless in contact with the medical
problems of the developing countries, was not even aware of the
existence of these valuable WHO reports, much less their
contents.

Educational activities

Individual clinicians may write authoritative updating re-
views or give prestigious lectures at learned societies, which are
subsequently published.
There are many postgraduate courses and an increasing

interest in continuing postgraduate medical education and how
best to provide it. This has become a growth industry, notably,
but by no means exclusively, in the United States, with a
proliferation of peer review organisations.67 Medical audit,
usually at a hospital or district level,7' is increasingly widely used
but is still regarded by many as a source of threat. The Royal
College of Physicians' Medical Services Study Group is active in
the field. Two Nuffield Provincial Trust publications contain
much essential reading.7 2 73 The education of medical students is
obviously important, but nowadays a student in Britain, as in
many other technically advanced countries, may qualify without
ever having seen a case of pulmonary tuberculosis and, even if he
does see one, it is by no means certain that his teachers will
necessarily practise or teach optimal treatment policies them-
selves.
The pharmaceutical industry clearly has a role, but there are

commercial undertones that can create problems, particularly in
the developing countries, where there are less well structured
industries and controls.74 The predominance of commercial
rather than scientific sources of drug information has been
reported in a study by Avorn et al. 75 The mass media too have an
important role, and the general public and patients may hear of
recent advances or problems as soon as their doctors, through the
press or television. Benoxaprofen (Opren) was a striking
example, and the entire United Kingdom is currently aware of
and interested in asbestosis and its complications.
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Research programmwies

We have found that a research programme sustained over
many years and based on multicentre controlled clinical trials
inevitably influences routine practice in the area, since the
service programme staff also undertake the research at a field
level, and the directorates of medical services may make appro-
priate recommendations based on the study findings, which are
directly relevant to their own patient population. This has
happened, for example, in the countries of east Africa and in
Hong Kong. This is in keeping with the suggestion that a two
step process is involved, certain influential individuals hearing
about a new approach and, because of their leadership and the
respect of their local colleagues, influencing others to adopt the
innovations, an important area of further research. 77 An
illustration of the need to sustain efforts aimed at modifying the
clinical behaviour of physicians has been reported by Eisen-
berg.76

National sutrveillance

Finally, national surveillance of actual practices is a most
important measure in my specialty, and perhaps it will become
the most important way of improving national standards.
Broadly, the options are either continuous surveillance, as in
Holland 5 and Scotland,2628 or surveys at intervals, selecting the
appropriate features to investigate at the time in question. This is
a more flexible approach, and the one we have adopted as more
relevant for England and Wales. 40 National surveillance,
because it provides information for the whole country, produces
findings of relevance to all concerned with the disease in question.
The individual clinician has no reason to feel under inspection or
to be anxious about the reasons for his selection, and anonymity
is (and must be) fully protected. These are great advantages
when compared with medical audit practised at a hospital or
district level. An essential aspect of such surveillance, if it is to
influence practice, is the publication of clearly presented results
and the pertinent discussion of the findings and their implications
and what improvements in management have been achieved or
are still needed. Dollery's experience73 in attempting to publish
a valuable retrospective study of fatal malignant hypertension is
a salutary example of a failure of journal assessors, at that time,
to appreciate that much can be learnt from surveys as opposed to
controlled clinical trials, essential as the latter are. It is, however,
undeniable that experimental approaches offer important
prospects,6 '9 and must surely become an area for increased
efforts. Computers have also offered many new opportuni-
ties.8I-- Anderson and Jay82 have commented on their use to
aid clinicians by providing, for example, a set of decision rules,
but also on the less than enthusiastic acceptance of such computer
applications.

Conclulsion

I have been considering ways of influencing practising
clinicians primarily from my own background and experience in
tuberculosis. It is important that workers with experience in
other disciplines should undertake similar reviews. As with
patient compliance, it is by pooling experience from different
disciplines and by combining experimental and observational
approaches that we can best learn how to change the practices of
clinicians rather than just informing the medical profession of
recent developments and current thinking.

Addendumwl-The figures for patients notified in 1980 in Scotland
have become available since this article was submitted for publication.
They are practically unchanged from those quoted for 1979.

References

1 Tuberculosis Chemotherapy Centre, Madras. A concurrent comparison of
home and sanatorium treatment of pulmonary tuberculosis in south
India. Buill WHO 1959;21:51-144.

2 Simpson JMcD. Simple tests for the detection of urinary PAS. 7'ubercle
1956 ;37 :333-40.

3 Dixon WM, Stradling P, Wootton IDP. Outpatient PAS therapy. Lancet
1957;ii :871-2.

4 Fox W. The problem of self-administration of drugs; with particular
reference to pulmonary tuberculosis. Tzubercle 1958 ;39 :269-74.

5 Tuberculosis Chemotherapy Centre, Madras. Intermittent treatment of
pulmonary tuberculosis. A concurrent comparison of twice-weekly
isoniazid plus streptomycin and daily isoniazid plus p-aminosalicylic acid
in domiciliary treatment. Lancet 1963 ;i:1078-80.

6 Tuberculosis Chemotherapy Centre, Madras. A concurrent comparison of
intermittent (twice-weekly) isoniazid plus streptomycin and daily
isoniazid plus PAS in the domiciliary treatment of pulmonary tuberculo-
sis. Buill WHO 1964;31:247-71.

Tuberculosis Chemotherapy Centre, Madras. A controlled comparison of
a twice-weekly and three once-weekly regimens in the initial treatment
of pulmonary tuberculosis. Bu1ill WHO 1970;43:143-206.

East African British Medical Research Council. Controlled clinical trial
of short-course (6-month) regimens of chemotherapy for treatment of
pulmonary tuberculosis. Lancet 1972 ;i:1079-85.

9 East African British Medical Research Council. Controlled clinical trial of
four short-course (6-month) regimens of chemotherapy for treatment
of pulmonary tuberculosis. Third report. Lancet 1974;ii:237-40.

'° East African/British Medical Research Council. Controlled clinical trial of
four short-course (6-month) regimens of chemotherapy for the treat-
ment of pulmonary tuberculosis. Lancet 1974;ii: 1 100-9.

Hong Kong Tuberculosis Treatment Services'British Medical Research
Council. Controlled trial of 6- and 9-month regimens of daily and
intermittent streptomycin plus isoniazid plus pyrazinamide for pul-
monary tuberculosis in Hong Kong. Tuibercle 1975;56:81-96.

12 Lasagna L. Fault and default. N EnglI 7 MVTed 1973 ;289:267-8.
13 Nohl J. (Translated by C H Clarke.) The black death. A chronicle of the

plaguie. London: George Allen and Unwin Ltd, 1926:78.
14 Sackett DL, Haynes RB, eds. Compliance w,ith therapeuitic regim"ens.

Baltimore: Johns Hopkins University Press, 1976.
15 Haynes RB, Taylor DW, Sackett DL, eds. Cotmpliance in health care.

Baltimore: Johns Hopkins University Press, 1979.
16 Fox W. Self-administration of medicaments: a review of published work

and a study of the problems. Buill Int Union 7'iuberc 1962;32:307-31.
17 Moulding TS. The case for routine supervision of tuberculosis treatment

with the medication monitor. Chest 1981 ;79:377-8.
1 Azrin NH, Powell J. Behavioral engineering: the use of response priming

to improve prescribed self-medication. ] App Behav Anal 1969;2:39-42.
1 Norell SE, Granstrom PA, Wassen R. A medication monitor and fluores-

cein technique designed to study medication behaviour. Acta Ophthalnol
1980 :58:459-67.

2' East African British Medical Research Council. Tuberculosis in Kenya: a
follow-up of a national sampling survey of drug resistance and other
factors. Tuibercle 1970;51:1-23.

21 East African, British Medical Research Council. Tuberculosis in Kenya:
follow-up of the second (1974) national sampling survey and a compari-
son with the follow-up data from the first (1964) national sampling
survey. Tu4bercle 1979 ;60: 125-49.

22 East African British Medical Research Council. Tuberculosis in Tanzania:
a follow-up of a national sampling survey of drug resistance and other
factors. Tuibercle 1977 ;58:55-78.

23 Heffernan JF, Nunn AJ, Peto J, Fox W. Tuberculosis in Scotland: a
national sample survey (1968-70). 2. A two-year follow-up of newly
diagnosed respiratory tuberculosis notified in 1968. Tlubercle 1976;57:
161-75.

24 Medical Research Council Tuberculosis and Chest Diseases Unit.
National survey of tuberculosis notifications in England and Wales
1978-9. Br MIed _7 1980;281 :895-8.

25 Baas MA. Applied surveillance of diagnostic and treatment measures. Bull
Int Unlion Tu4berc 1976;51:281-6.

26 Forbes GI, Howie VK, Urquhart J. Scottilsh ptulmonary tuberczulosis suirvey.
Workin?g party on tuiberclulosis. Report numlber tzwo. Clinical data oi
notifications recordcd between July and December 1977. Edinburgh:
Information Services Division, Common Services Agency, 1979.

2 Howie VK, Forbes GI, Urquhart J. Scottish pulmonary tuibercuilosis strvey.
Working party on ttuberculosis. Report number fouxr. Clini'cal data oni
nlotifications recordcd bet_eenJanuary and I)ecember 1978. Edinburgh:
Information Services Division, Common Services Agency, 1980.

28 Howie VK, Forbes GI, Urquhart J. Scottish pldmonary tuberclulosis survey.
Working party on tubercUlo5sis. Report number six. Clilical data on
nlotificatiozns recorded between J7anuiary atnd Decemiber 1979. Edinbhlrgh:
Information Services Division, Common Services Agency, 1981.

29 Tuberculosis Chemotherapy Centre, Madras. Controlled comparison of
oral twice-weekly and oral daily isoniazid plus PAS in newly diagnosed
pulmonary tuberculosis. Br MedJ 1973 ;ii:7-11.

30 Hong Kong Tuberculosis Treatment Services/British Medical Research
Council. A study in Hong Kong to evaluate the role of pretreatment
susceptibility tests in the selection of regimens of chemotherapy for
pulmonary tuberculosis. Second report. Tlubercle 1974;55:169-92.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.287.6385.101 on 9 July 1983. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL VOLUME 287 9 JULY 1983 105

3' Kent PW, Fox W, Miller AB, Nunn AJ, Tall R, Mitchison DA. The
therapy of pulmonary tuberculosis in Kenya: a comparison of the results
achieved in controlled clinical trials with those achieved by the routine
treatment services. Tuibercle 1970;51 :24-38.

S2 Snell ES. Pharmacological appraisal of fixed-dose combination medicines:
discussion paper. ] R Soc Med 1982;75:457-63.

33 Ellard GA, Greenfield C. A sensitive urine-test for monitoring the ingestion
of isoniazid. 7 Clin Pathol 1977 ;30:84-7.

34 Eidus L, Hamilton EJ. A new method for the determination of N-acetyl
isoniazid in urine of ambulatory patients. Am Rev Respir Dis 1964;89:
587-8.

35 Fox W. The modern management and therapy of pulmonary tuberculosis.
Proceedings of the Royal Society of Medicine 1977;70:4-15.

36 Dawson JJY, Devadatta S, Fox W, et al. A 5-year study of patients with
pulmonary tuberculosis in a concurrent comparison of home and
sanatorium treatment for one year with isoniazid plus PAS. Btull WHO
1966 ;34 :533-51.

3 Kamat SR, Dawson JJY, Devadatta S, et al. A controlled study of the
influence of segregation of tuberculous patients for one year on the
attack rate of tuberculosis in a 5-year period in close family contacts in
south India. Bull WHO 1966;34:517-32.

38 Johnston RF, Wildrick KH. "State of the art" review. The impact of
chemotherapy on the care of patients with tuberculosis. Am Rev Respir
Dis 1974;109:636-64.

39 Department of Health and Social Security Welsh Office. Health services
costing retzurtns. Year ended 31 March 1982. (In press.)

40 Medical Research Council Tuberculosis and Chest Diseases Unit. The
treatment of pulmonary tuberculosis in patients notified in England and
Wales in 1978,179: chemotherapy and hospital admission. (Report in
preparation.)

41 Fox W. General considerations in intermittent drug therapy of pulmonary
tuberculosis. Postgrad Med3 1971;47:729-36.

42 Gangadharam PRJ, Devadatta S, Fox W, Nair CN, Selkon JB. Rate of
inactivation of isoniazid in south Indian patients with pulmonary tuber-
culosis. 3. Serum concentrations of isoniazid produced by three regimens
of isoniazid alone and one of isoniazid plus PAS. Bull WHO 1961;25:
793-806.

43 Mitchison DA, Dickinson JM. Laboratory aspects of intermittent drug
therapy. Postgrad Med] 1971;47:737-41.

14 WHO Collaborating Centre for Tuberculosis Chemotherapy, Prague. A
comparative study of daily and twice-weekly continuation regimens of
tuberculosis chemotherapy, including a comparison of two durations of
sanatorium treatment. 1. First report: the results at 12 months. Bull
WHO 1971;45:573-91.

46 WHO Collaborating Centre for Tuberculosis Chemotherapy, Prague. A
comparative study of daily and twice-weekly continuation regimens of
tuberculosis chemotherapy, including a comparison of two durations of
sanatorium treatment. 2. Second report: the results from 12 to 24
months. Buill WHO 1973;48:155-65.

46 WHO Collaborating Centre for Tuberculosis Chemotherapy, Prague. A
comparative study of daily and twice-weekly continuation regimens of
tuberculosis chemotherapy, including a comparison of two durations of
sanatorium treatment. III. Third report: the results to 36 months.
Tuibercle 1976 ;57 :45-8.

4 British Medical Research Council. Co-operative controlled trial of a
standard regimen of streptomycin, PAS and isoniazid and three
alternative regimens of chemotherapy in Britain. Tubercle 1973;54:
99-129.

48 Devi S. A controlled comparison of self-administered versus supervised
treatment in Singapore. Bull Int Union Tuberc 1972;47:15-21.

49 WHO Expert Committee on Tuberculosis. Ninth report. WHO Tech Rep
Ser 1974;No 552.

5 Trnka L. Zasady intermitentni leby tuberkul6zy dychaciho fustroji
nidrazidem (INH) a streptomycinem (STM) (Metodicky list Ulstredni
komise pro uicelnou farmakoterapii). Prakticky Lekar (Praha) 1972;52:
658.

51 Sbarbaro JA, Catlin BJ, Iseman M. Long-term effectiveness of inter-
mittent therapy for tuberculosis: final report of three Denver studies.
Am Rev Respir Dis 1980;121:172-4.

52 Fox W, Mitchison DA. State of the art. Short-course chemotherapy for
pulmonary tuberculosis. Am Rev Respir Dis 1975;111:325-53.

6 Fox W. Whither short-course chemotherapy? Br i Dis Chest 1981;75:
331-57.

54 British Thoracic and Tuberculosis Association. Short-course chemotherapy
in pulmonary tuberculosis. Lancet 1976 ;ii :1102-4.

55 British Thoracic Association. Short-course chemotherapy in pulmonary
tuberculosis. Third report. Lancet 1980;i: 1 182-3.

51 Monie RDH, Hunter AM, Rocchiccioli K, White J, Campbell IA,
Kilpatrick GS. Survey of pulmonary tuberculosis in south and west
Wales (1976-8). Br Med3 1982;284:571-3.

S Citron KM, Lewis DR, Nunn AJ. Staffing in thoracic medicine. Br MedJ
1980;281 :887-8.

58 Fox W. Short-course chemotherapy for tuberculosis. In: Flenley DC, ed.
Recent advances in respiratory medicine 2. Edinburgh: Churchill Living-
stone, 1980:183-203.

59 Hong Kong Chest Service/British Medical Research Council. Controlled
trial of 6-month and 9-month regimens of daily and intermittent strep-
tomycin plus isoniazid plus pyrazinamide for pulmonary tuberculosis in
Hong Kong. The results up to 30 months. Am Rev Respir Dis 1977;115:
727-35.

10 East African/British Medical Research Councils. Controlled clinical trial
of four short-course regimens of chemotherapy for two durations in the
treatment of pulmonary tuberculosis. Second report. Tubercle 1980;61:
59-69.

61 Coates ARM, Mitchison DA. The role of sensitivity tests in short-
course chemotherapy. Bull Int Union Tuberc (in press).

62 Girling DJ. Adverse effects of antituberculosis drugs. Drugs 1982 ;23 :56-74.
63 Stross JK, Harlan WR. The dissemination of new medical information.

J7AMA 1979;241 :2622-4.
64 Stross JK, Harlan WR. Dissemination of relevant information on hyper-

tension. J7AMA 1981 ;246 :360-2.
65 Republique Alg6rienne Democratique et Populaire. Ministere de la Sante.

Guide technique a l'usage des medecins responsables de la lutte anti-
tuberculeuse dans les secteurs sanitaires 1980. MS/DGS/DP. No 832.

66 Staatstoezicht op de Volksgezondheid, Leidschendam, Netherlands.
Longtuberculose. GHI Bulletin. January 1982.

67 Iseman MD, Albert R, Locks M, Raleigh J, Sutton F, Farer LS. Guide-
lines for short-course tuberculosis chemotherapy. Am Rev Respir Dis
1980;121 :611-4.

68 Sbarbaro JA. The nature of man and physician. Am Rev Respir Dis 1981;
123:147.

69 Brook RH, Avery AD. Quality assurance mechanisms in the United
States: from there to where? In: McLachlan G, ed. A question of
quality ? London: Oxford University Press, 1976:221-52.

70 van't Hoff W. Audit reviewed. A progress report. J R Coll Physicians Lond
1982 ;16 :62-4.

71 van't Hoff W. Audit reviewed. A report from the regions. 7 R Coll
Physicians Lond 1981;15:135-6.

72 McLachlan G, ed. A question of quality? London: Oxford University
Press, 1976.

73 McLachlan G, ed. Reviewing practice in medical care. Steps to quality
assurance. London: Nuffield Provincial Hospitals Trust, 1981.

74 Melrose D. Bitter pills. Medicines and the third world poor. Oxford: Oxfam,
1982.

75 Avorn J, Chen M, Hartley R. Scientific versus commercial sources of
influence on the prescribing behavior of physicians. Am3r Med 1982;73:
4-8.

76 Greer AL. Advances in the study of diffusion of innovation in health care
organizations. Milbank Mem Fund Q 1977;55:505-32.

7 Greer AL. Medical technology: assessment, adoption, and utilization. J
Med Syst 1981;5:129-45.

78 Eisenberg JM. An educational program to modify laboratory use by house
staff. 7 Med Educ 1977;52:578-81.

79 East African/British Medical Research Councils. The results from twelve
to thirty-six months in patients submitted to two studies of primary
chemotherapy for pulmonary tuberculosis in east Africa. Tubercle 1969;
50:233-56.

80 Blackburn JP. Microchips in medicine. J R Soc Med 1981;74:644-5.
81 Jay SJ, Anderson JG. Computerized hospital information systems: their

future role in medicine. J R Soc Med 1982;75:303-5.
82 Anderson JG, Jay SJ. Utilization of computers in clinical practice-role of

physician networks: preliminary communication. J R Soc Med 1983;
76:45-52.

(Accepted 6 May 1983)

A typist recently developed numbness of the distal phalanges of the middle
three fingers but without loss of power. She made a full recovery after
about 10 days. I have also seen a computer operator with a similar complaint.
What is the diagnosis and how should the patient be treated ?

This has to be a form of compression neuropathy. The most probable
diagnosis is median nerve compression in the carpal tunnel. This
can come on acutely during or after hand activity, probably because
of swelling of the flexor tendon sheaths that also pass through the

tunnel. A prolonged spell at any sort of keyboard could do this,
expecially during a menstrual period. The tunnel has to be smaller
than normal for the symptom to occur, and a relapse may be provoked
by aggravating circumstances. Less likely diagnoses are a proximal
compressive median nerve lesion, again related to activity but of a
more strenuous sort, a multiple compression neuropathy of digital
nerves due to carrying something very heavy by a thin handle, or a
cervical rib. Treatment would only be needed for frequently recurring
symptoms.-N J LEGG, consultant neurologist, London.
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