


• TUBERCULOO IS SEMINAR 

Sponsored by the 

IDRW HEALTH ORGANIZATION REGIONAL OFFICE FOR THE'IITESTERN PACIFIC 

in collaboration with 

THE GOVERNMENI' OF AUSTRALIA 

and 

THE NATIONAL ASSOCIATION FOR THE PREVENTION OF TUBERCULOSIS IN AUSTRALIA 

Sydney, Australia 

23 May to 3 June 1960 

FINAL REroRT 

World Health Organization 

Western Paoific Regional Office 

Manila, Philippines 

December 1960 

, - . . '.' . 



" 
1. 

2. 

.3. 

4. 

5. 

• 

CONTENTS 

INTRODUCTION . ,. ................................................. " .. " .................................................... .. 

1.1 
1.2 
1.3 
1.4 

Planning of the sem:L"1ar .............................................................................. 
The 
The 
The 

seminar ••.••••••••••••••••.••••••••••••..••.•••••••••••••.•• 
objectives ........................................................................................... .. 
programme .............................................. " ............................................. .. 

DISCUSSION ........................ " .............. e ............................ " ................ " .............. " .. " ...... .. 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 

Topic 
Topic 
Topic 

I - Measurement of the Extent of the Tuberculosis Problem •• 
II - Tuberculin Testing 
III - Case-Finding Including Mass Radiophotography .•••••••• 

Topic IV - Therapy in Pulmonary Tuberculosis ................ " .... ,. .............. .. 
.. " ................................................................ " ...... .. Topic V - Bacteriology 

Topic VI - BCG Vaccination ................ " ................................................. .. 
Topic VII - Chemoprophylaxis of Tuberculosis 
Topic VIII - Planning, Organization and Evaluation of a 

Tuberculosis Control Programme ..... " ........................ " . 
PANEL DISCUSSION ........................... " .. " .................................... " .......... . 
3.1 
3.2 

Open For'Ulll No.. I " ... " .................................................................................... .. 
Participants' Panel ................................................................................ 

RESEARCH .................................................... ~ ...................................................... .. 

4.1 
4.2 
4.3 
4.4 

Latent infection .......................................................................................... 
Endotoxin ............................................................................................................ 
Ai.I-borne iIlfections ............................................................................ .. 
Studies with "clean" and pre-treated animals ••••••••••••••••••••• 

CONCLUSIONS ........................................................................................................ 

ANNEX I - List of participants, observers, consultants 
and WHO staff 

1 

1 
1 
2 
2 

3 

3 
4 
6 
9 

14 
16 
18 

20 

24 

24 
25 

28 

28 
28 
29 
29 

30 



1. INTRODUCTION 

1.1 Planning of the seminar 

In March 1958 WHO received an official request from the Australian Govern
ment for assistance in holding a tuberculosis seminar in Australia in 1960. The 

• proposal was to bring together some eminent consultants and participants from coun
tries and territories allover the western Pacific Region for a seminar lasting about 
two weeks on the public health and preventive aspects of tuberculosis control. It 
was proposed that WHO would be responsible for overseas consultants and participants 
while the Commonwealth Government of Australia and the National Association for the 
Prevention of Tuberculosis in Australia (NAPl'A) would be jointly responsible for all 
local expenses. 

Discussions to develop the project continued in the ensuing months and in 
September 1958 the Western Pacific Regional Committee of WHO approved the project 
substantially as submitted. 

Discussions between the three sponsors continued and details were decided, 
including the financial responsibilities of the three sponsors, the countries to be 
invited, the number of participants and observers from the various countries includ
ing Australia, the dates and location of the seminar itself, etc. 

As soon as the World Health Assembly approved the 1960 budget of WHO in 
May 1959, firm colTl1litments became possible and the planning intensified. A steering 

~ committee of seven members was set up to decide policy matters at the Australian end 
and all three sponsors were represented on it. A local committee, later called the 
Local Executive Committee, and consisting of five members with power to co-opt, was 
set up under the chairmanShip of the seminar director-designate and was responsible 

• mainly for local arrangements in sydney. 

Meanwhile, WIRO assumed responsibility for the overseas consultants and 
participants and invitations to governments to send participants to the seminar were 
despatched in September and October. Dr. Cotter Harvey of Australia was appointed 
consultant and seminar director, Dr. Walsh McDermott of the United states of America 
and Dr. P.V. Benjamin of India agreed to act as consultants and Dr. J.C. Tao was 
nominated to represent W]O Headquarters. Later, Sir HarryWUnderly also accepted an 
appointment as consultant. 

An original suggestion to hold a NAPl'A conference in conjunction with the 
seminar had been dropped and in its place a meeting of the Eastern Regional Committee 
of the International Union Against Tuberculosis was held in Sydney on 19 and 20 May 
1960. 

All the consultants, all the WHO staff members and all the participants 
except one, were present when the seminar held its first session in the School of 
Public Health of Sydney University on 23 May 1960. 

1.2 The seminar 

The seminar was opened by the Honourable Donald A. Cameron, Commonwealth 
Minister of Health, at an impressive ceremony held in the Great Hall of the 
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University of Sydney and in the distinguished presence of His Excellency the Governor 
of New South Wales, Lt. General Sir Eri.c \voodward all.d Lady lvoodward; 8.Ild the Chan
cellor of the University of Sydney, Sir Charles Bickerton Blackburn. The several 
sessions were held in the School of Public Health and Tl'opical Medicine and accommoda
tion for the participants and faculty was made available i:~ w'o&ley College, University 
of Sydney. A list of the participant:.s) C 011 sultants , Ob&el"VerS and WHO staff appear 
in Annex 1. 

1.3 The objectives 

1.3.1 To bring together par~ici.pants who a:e medical officers concerned with tuber
culosis control in their respective coull.tries and several (';onsultants of 
international reputation. 

1.3.2 To diSCUSS, and formulate conclusions on, tuberculosis control in the coun
tries represented, in the light of recent advances L~ the field. Emphasis 
will be placed on the public health and the preventive aspects of programme 
planning. 

1.3.3 More specifically, detailed consideration will be given to surveys, case
finding, diagnosis, treatment, the or~anization of domiciliary chemotherapy 
schemes, prevention including protective vaccination, training of personnel 
and health education of the pUblic, 

1.4 The programme 

Working papers on the major topics were introduced briefly by the consultants 
or by a selected panel at plenary sessions. This was followed by general discussions 
in plenary sessions or by group discussions in four groups. In addi.tion, one open 
forum was held with a panel of the consultants and one panel discussion was organized 
by too participants in the latter part of the seminar. This proved. to be lively and 
productive. 

The major topics considered and discussed were: 

(a) The Measurement of the Extent of the Tuberculosis Problem 

(b) Tuberculin Testing 

(c) Case-finding Including Mass Radiophotography 

(d) Therapy in Pulmonary Tuberculosis 

(e) Bacteriology 

(f) BCG Vaccination 

(g) Chemoprophylaxis of Tuberculosis 

(h) Planning, Organization and Evaluation of a Tuberculosis 
Control Programme. 

.. 
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2. DISCUSSION 

2.1 Topic I - Measurement of the Extent of the Tuberculosis Problem 

Dr. P.V. Benjamin introduced his working paper on the subject "How to measure 
the extent of the tuberculosis problem in a countrY". 

Emphasis was placed on the necessity to determine, the extent of tuberculosis 
in a country in order to plan, on an economic and sound basis, a long-term programme 
to control this disease. Estimates of the prevalence of tuberculous disease which 
had been based on hospital admissions, mortality rates, and on clinical diagnoses 
had, in the past, been very inaccurate, and at times, misleading. For example, it 
had been considered on these observations that tuberculous disease was not common in 
rural areas of India, whereas an organized survey had shown that there is nearly as 
high prevalence rates in these areas as there is in urban districts. 

Accurate assessment of the tuberculosis problem must be based on a survey 
carried out on samples of the community. Such samples should be "random samples" of 
such number and size as to be representative of the community as a whole. The 
coverage of each survey group should aim at 100%, the minimum acceptable coverage 
being 95%. 

The methods which might be employed in the examinations include tuberculin 
testing, X-ray examination of the chest, and bacteriological examination of the 
sputum. Difficulties and problems of comparison between different areas are inherent 
in each of these methods, such as: in tuberculin testing, the occurrence of non
specific tuberculin sensitivity; in X-ray examination, the variability between read
ings of X-ray films; in bacteriology, variations in the technical abilities of 
different laboratories. 

In Dr. Benjamin's opinion, a survey to determine prevalence of tuberculosis 
should be planned to occupy a minimum of time and should precede the implementation 
of a large-scale tuberculosis programme. In the course of general discussion it 
became apparent that the participants considered that in areas where a control pro
gramme is in operation, such a survey might be conducted at arv time during the 
course of a tuberculosis control programme and could provide data of value in the 
further conduct and in the evaluation of the control methods being employed. In 
addition, the information obtained from such a survey is of great assistance to 
administrators and to governments in determining the relative priority in funds and 
staff which should be allocated to tuberculosis control in the general public health 
policy. 

Further discussion on method re-emphasized the necessity for adequate cover
age of the sample groups. To obtain such coverage, special methods of approach 
which might vary from community to community have to be devised. Reference was also 
made to the desirability of uniformity in technical procedures within a country to 
permit comparison between areas, and repetition at a later date in order to evaluate 
the benefits conferred by the control methods. It was found important to gain the 
fullest co-operation of the members of the communities to be examined, and this 
proved to be easier in rural than in urban areas. 
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In the group discussions, the finding:; of the general discussion, were general
ly agreed to. In addition, it was emphasized that tuberculin testing of children 
in the age group under five years, and repeated at intervals, is regarded as a 
valuable indication of trends in tuberculous infection in the community. 

Consideration was given to the incidence of proven tuberculous meningitis in 
children as an indication of the level of infective tuberculosis in the community. 
It was proposed that the presence of any number of such cases must establish the 
existence of a large number of infectious cases. However, it was agreed that the 
absence of such meningitis may not signify that infectious sources have been material
ly reduced. 

In regard to registers of tuberculosis, it was generally agreed that some 
form of register of known cases of tuberculosis is essential despite the recognized 
limitations imposed by local conditions in different countries. 

It was generally agreed that surveys should be carried out in order: 

(a) to distribute rationally the money available for public-health 
programmes according to the relative importance of different 
health problems, tuberculosis being only one of these; 

(b) to present governments with an accurate estimate and thus enable 
pressure to be applied, if necessary, to obtain more financial 
support for the programme; 

(c) to decide how to distribute the available facilities (staff, 
equipment, etc.) so as to concentrate the attack on high pre
valence areas; 

(d) to assess the progress of the control programmes in order to 
obtain continuing support from governments and voluntary bodies; 

(e) to indicate to the people that action against tuberculosis is 
being taken and to educate the public. 

In summary: it was agreed that the extent of the tuberculosis problem should 
be measured in a country; that this should be done by the survey of correctly selected 
random sample groups representative of the community as a whole; that the methods 
should be standardized within the country and adapted to local conditions; and that 
tuberculin testing, examination by radiophotography and by bacteriology are the basic 
technical methods which should be employed. Irrespective of local conditions it is 
always possible to do something to determine the extent of the tuberculosis problem. 

2.2 Topic II - Tuberculin Testing 

Dr. Hilary Roche introduced the subject of tuberculin testing. 

In Australia, little work had been done with purified protein fractions but 
selected groups had been intradermally tested with 10 TU of OT; 5 mm diameter of 
induration or more read at 72 hours had been regarded as a positive reaction. 

,. 

.. 
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a steady decrease in the percentage of reactors 
It is still high in children newly arrived in 

It appears however that it may be necessary to review some of the methods and 
their interpretation in Australia as the study of the geographic distribution of 
tuberculin sensitivity suggests that non-specific tuberculin sensitivity may be pre
sent in some areas. This was later confirmed in discussion by Dr. Abrahams who 
presented figures of a survey carried out in Queensland. 

Dr. Roche urged standardization of methods and adVised that the recommenda
tions of the Seventh Session of the WHO expert committee on tuberculin testing be 
closely followed. 

Sir Harry Wunderly extending Dr. Roche's remarks referred to the use of 
PPD RT 23 with Tween 80. 

He pOinted out that the basic aim in testing is to separate those infected 
with tuberculosis from those who are not and that a reaction of 10 rom or more to 
1 TU (read at 72 hours) is unlikely to be due to anything but tuberculosis. 

Tuberculin testing is most valuable in epidemiology, in case-finding, in 
contact work and to a certain extent in differential diagnosis. Under such condi-

~ tions as overwhelming infections, in elderly people and in people on low protein 
diets failure to react may be found and these factors had to be taken into 
consideration. 

In order to assist discussion, Sir Harry proposed several pertinent and 
perhaps provocative questions. 

During discussion speakers referred to several methods of testing; Heaf's 
multipuncture technique and methods using intradermal r::rr and various purified 
protein fractions. It was believed that percutaneous testing may be less precise 
than intradermal but that whatever method was usee, standardization of materials 
and techniques is essential in every area. 

There was some difference of opinion concerning the definition of a positive 
reaction; a minimum of 6 mm size being acceptable by some and 10 rom by others. Con
siderable discussion on false negative and false positive reactions followed. It 
was believed that a number of reactions using the Heaf technique may be due to non
specific sensitivity. 

The type and dosage of tuberculin employed as well as the diluent may also 
playa significant part in demonstrating non-specific reactions. It was suggested 
that a small dose of PPD in a higher dilution produces fewer non-specific reactions. 

~ It was stressed however that whatever method was used for tuberculin testing, 
it was a highly specific test in the detection of tuberculous infection am in 
epidemiological studies. 
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The question of size of reaction in relation to activity of disease was not 
resolved but it was believed that, although host factors may undoubtedly play some 
part, in children under the age of five years without active disease, a strongly 
positive reaction suggested a greater likelihood of active disease developing later. 
Also it had been reported by the Medical Research Council of Great Britain that 
adolescents with a strong tuberculin reaction were more likely to progress to active 
disease within five years of the test than those who reacted less severely. 

It was believed that tuberculin testing was most valuable for selection of 
people suitable for BCG vaccination and that the determination of the specific level 
of reaction in any area should be based on preliminary surveys. 

In summary it was agreed that tuberculin testing was a most valuable test 
in any tuberculosis control programme and that in spite of some relatively minor 
problems which still needed to be clarified, the tuberculin test is one of the best 
understood and most specific skin tests available; these problems may well be 
resolved by local study. The intradermal test was favoured, using a properly 
administered standard dose of a well standardized .product. 

It was stated that in some tropical areas persons suffering from proven 
pulmonary tuberculosis failed to react when test.ed with RT 23 with Tween 80. 

It was recognized that when tuberculin testing was used in epidemiological 
surveys it was far more important to use internationally accepted antigens and 
procedures than when the tuberculin test was u.sed in case-finding in a particular 
community. 

2.3 Topic III - Case-Finding Including Mass Radiophoto~aphy 

An expert p8.1'lel, eomprising Sir Harry WUnderly (Chairman) and Drs. Benjamin, 
Moodie, Griffiths and Tao, discussed various aspects of case-finding. 

It was proposed that some definition as to what is meant by a "case" of 
tuberculosis is necessary; and that a "casen'of tubereulosis might be defined as a 
person who has a tuberculous infection requiring aetion on the part of the doctor 
or patient. Action might be stimulated as the r~sult of an X-ray examination, a 
sputum examination or a tuberculin test, performed either alone or in combination. 
The finding of cases might be carried out either by waiting for people to attend a 
static centre, or by aotively entering the community and seeking such persons. In 
the latter instance, approaches might be made to selected groups in the population 
such as employees of specific agencies or industries, or by requesting all persons 
in certain areas to attend an examining team who have visited such areas for this 
purpose. Same speakers wondered whether active ease-finding should be initiated 
unless prior provision had been made to carry out any indicated treatment, but 
others suggested that some form of treatment or of isolation could always be provided 
for discovered cases even-if special facilities were not available. 

Various adaptations of the three classical methods of case-finding were 
described as they had been applied under differing conditions. Radiophotography, 
it was pointed out, is a costly procedure in so far as initial expenditure, 

.. 
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consumable materials, maintenance and personnel are involved. For this reason it 
cannot -always be utilized in all countries, although where costs are not a major 
factor, it is a valuable means for discovering both cases and suspected cases of 
tuberculosis. It could be used under varied local geographical conditions, and the 
people were often attracted by the relative novelty of this form of examination. 
For these reasons, many taking part in the discussions considered that where 
possible, radiophotography should be used as a means of case-finding d~spite the 
fact that each X-ray unit could cover only a relatively small number of people each 
year. In this connection, it was considered by some that repeated examinations of 
the same selected groups were relatively less productive of new cases after the 
first examination. 

A cheaper, though less sensitive method of case-finding, is by the baterio
logical study of sputum obtained on a survey basis. Varied methods of collection 
of sputum specimens - through house to house visiting, by general medical clinics, 
as in a planned approach to any community - were described. The varied difficulties 
implicit in sputum collection, especially if not collected under observation, were 
mentioned, including failure to provide other than saliva, or inaccurate identifica
tion. Methods of sputum examination yield differing proportions of positive findings 
in any group of specimens, and direct smear examination alone will fail to reveal 
some positive cases. However, the accuracy of the method could be materially 
enhanced by cultural p~ocedures where these could be carried out. It was appreciated 
that case-finding by means of sputum surveys, whilst less sensitive than radio
photograpqy and whilst it fails to detect potentially infective cases, can be 
implemented under conditions, both geographic and economic, where the more expensive 
method of radiophotography is not practicable. Moreover, the personal contacts 
established during such sputum surveys are advantageous in promoting community co
operation in the case-finding programme. 

Many taking part in the discussions considered that means of providing treat
ment always exist to some extent, and would develop concurrently with the discovery 
of cases. The latter may oblige administrators to improve existing facilities or to 
augment them. For this reason, many believed that case-finding should be constantly 
extended, with major emphasis being placed on the discovery of existing infectious 
sources for all of whom some form of action, even if this be only advice as to home 
isolation, can always be implemented. 

Participants then considered the topic in discussion groups. Whilst the 
groups were prepared to accept the broad definition of a case of tuberculosis as one 
of tuberculous infection requiring "action", one group considered this definition 
to be too broad and advocated a distinction between active cases excreting tubercle 
bacilli, those who were probably active tuberculous cases, and those who may be 
regarded as potential cases of tuberculosis. All of these persons do require some 
action on the part of a tuberculosis control programme. 

All participants were in agreement that some form of action, ranging from 
education alone to full treatment in whatever form adopted in the country, can 
always be given to those cases which are found, and that case-finding should not be 
limited by a prior requirement for special facilities to carry out treatment of 
those cases which are discovered. 
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Many views were expressed on the way in which radiophotography might best be 
utilized in different geographic and economic circumstances. 1>lhether the approach 
should first be to unselected groups, or to selected groups such as contacts, persons 
attending medical institutions for treatment of other conditions, food handlers and 
school teachers, was considered. It was proposed that, where evidence had already ~ 
been obtained by a prevalence survey, the activities should primarily be directed to 
those selected groups with the highest incidence of disease. Radiophotography should 
preferably be preceded by tuberculin testing, although where tuberculin sensitivity 
rates are high, this may not be necessary and in others, it may be impractical 
because of social considerations. However, it should always be accompanied by bacter
iological examination and all proven and probable cases of tuberculosis discovered 
should receive treatment. It was stated by one discussion group that where the 
prevalence of tuberculosis is very low, it is uneconomic and inadvisable to employ 
radiophotography on a non-selective basis. 

It was agreed that routine examination by radiophotography of school children 
cannot be advocated as the yield of tuberculous cases in this group is not commensu
rate with the time and effort spent on it. However, some difference of opinion was 
apparent on the use of radiophotography in tuberculin positive school children; some 
favoured its use in this particular group. 

Child contacts of open cases, it was agreed, should be tuberculin tested, 
the tuberculin sensitive X-rayed and the non-reactors given BOG vaccination. The 
opinion was expressed by some that in communities where tuberculosis prevalence was 
so high that all persons must be regarded as "contacts", community case-finding may be 
more productive and justified than great expenditure of staff and time on home con
tacts of known cases. 

The strongest advocates of radiophotography as a case-finding method readily 
agreed that, where this procedure is for any reason not practicable, a start can be 
made by tuberculin testing and by bacteriological examination of sputum. 

It was pointed out that opidemiological surveys, because they are concerned 
with precisely defined sample groups, are distinct from service programmes. The 
former are planned to obtain valid epidemiological data, the latter to provide a 
treatment programme. This fact, however, does not preclude treatment being given 
to those cases found in an epidemiological survey, as the detection of a case must 
imply consequent action to assist the infected person. 

In summary, it was agreed that the aim of case-finding is to detect and then 
treat the infectious and potentially infectious persons. The main methods are tuber
culin testing, radiophotography and bacteriology adapted to local geographic and 
economic conditions and directed primarily toward selected groups of the community. 
The discovery of a case should always be followed by some action on the part of the 
tuberculosis control authorities, this action varying according to measures available 
in the area. 

Special attention should be directed to contacts of infectious persons, 
whilst in some countries the discovery of infection in a child should lead to a care
ful search for the source of the infection. 

.. 

• 

.. 
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It was clearly brought out that a prevalence survey is distinct from case
finding in a treatment programme. 

2.4 Topic IV - Theraer in PUlmonary Tuberculosis 

The subject was introduced in a morning session on a working paper prepared 
by Dr. Walsh McDermott. Dr. McDermott made a fifteen-minute presentation of some of 
the main pOints of the paper in which he stated that the paper, although lengthy, 
contained relatively little that was new but did represent an attempt to review what 
was known on the basis of the available evidence with citations of that evidence. 
He pointed out that to compare the various large-scale chance selection chemotherapy' 
~ials was very difficult because of the fact that different dosages had been used 
among the various groups involved. For example, the British believed that the 
Americans have used an inadequate amount of streptomycin when they have given the 
drug in one gramme doses only twice a week. In this position Dr. McDermott con
curred with the British view. Likewise the Americans believed that the British have 
used inadequate doses of isoniazid when they have been administering only 200 mgs 
daily to adult patients. In this position Dr. McDermott likewise concurred. The 
result is that one cannot compare the two regimens, e.g. isoniazid-PAS and isoniazid
streptomyoin from the British and from the American trials because the dosages are 
different. Finally there is the fact that, in connection with the most important 
question of all in domiciliary treatment, namely to what extent is isoniazid-PAS 
superior to isoniazid alone, we are in the lamentable position of having no reported 
randan selection trial of the two reg_ns oontemporaneously studied. The United 
states veterans' Administration-Armed Forces group have published such a study but 
only in non-cavitary disease. A study which includes cavitary disease is under way 
in Madras and the results should shortly be forthcoming. On the basis of the work 
by individual investigators, animal studies, and the USVA experiences, Dr. McDermott 
ventured to predict the outcome of th3 Madras trials as f9llows: 

The prediction only concerned the patients who received 300 mgs or more of 
isoniazid daily without pyridoxine as the studies by the United States Public Health 
Service (USPHS), the veterans' Administration-Armed Forces, the group at Cornell, 
have all been at that dosage. 

In the isoniazid-PAS and the isoniazid alone groups on that 
dosage in the Madras study, the incidence of substantial roent
genographic improvenent would be approximately the same and will 
range between 50% and 60% after one year of treatment. 

The incidence of cavity closure will likewise be approximately 
the same in both the isoniazid-PAS and isoniazid alone groups and 
will appear in about 50% of the patients with cavities who started 
treatment. 

Reversal of infectiousness (by culture) will be higher in the 
isoniazid-PAS than in the isoniazid alone group by about 10% to 
20%, probably by about 15%. 
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Strains of tubercle bacilli resistant in vitro to isoniazid 
concentrations of 1 microgram per millimetre will be isolated 
from some patients in both groups. Such isoniazid resistance 
will be found in the strains from the majority but not all of 
those members of either group who are discharging tubercule 
bacilli, in one year after the start of therapy. 

In concluding his opening statement Dr. McDermott listed a number of topics 
included in the working paper that he believed might well form the basis for con
sideration by the sem:inar. 

With Dr. Sodhy of Malaya in the chair, the remaining two and a half hours of 
the morning session consisted of questions for Dr. McDermott from the floor and 
discussions from the floor with questions and answers among the participants. 

Consideration of the subject was continued for the entire afternoon session 
with a panel comprising Dr. J.C. Tao, as Chairman, and Drs. H.T. Lin, A. King, 
M. Ahmad, W. MCDermott, C.J. Officer Brown and N.L. Bordia. The majority of the 
discussion consisted of consideration of the problems at the clinical and epidemio
logic levels. Nevertheless there was some discussion on two points of basic science, 
namely the question of the bacteriostatic versus bactericidal action of an anti
tuberculous drug, and a suggested concept as to the way in which multiple drug 
therapy exerts its effect on the emergence of drug resistant tubercle bacilli. With 
respect to the question of bacteriostatic versus bactericidal effects, Dr. McDermott 
made the point that these terms applied to the type of action occurring in certain 
highly artificial sets of circumstances in vitro and that a particular drug can be 
modified from one type of action to the other Simply by changing these environmental 
conditions. Too important point, therefore, is not whether a drug is bactericidal 
or bacteriostatic under too highly artificial conditions in vitro but ratoor whether 
it is eradicative in the sense of permarently incapacitating all tubercle bacilli 
within the body. Thus far, no drug or combination of drugs has been found that will 
produce such eradication with uniformity. Consequently with all chemotherapy in 
tuberculosis (as indeed with all other microbial infections) one must depend upon 
host defences to do an important part of the job. 

With respect to multiple drug action, Dr. McDermott challenged the orthodox 
genetic explanation of the way multiple drugs operate in delaying the emergence of 
resistance, namely that the principal action of each drug is on the bacterial cells 
genetically resistant to the other drug. He expressed the view that this type of 
mechanism was probably of little importance and that the major effects of two drugs 
administered together was probably on the cells susceptible to both drugs so that in 
effect both drugs act on the same microbial cells. By acting at different metabolic 
sites of the same parasite, they presumably would ensure a more vital disruption to 
the microbe and in this way incapacitate the population more rapidly or effectively 
and give less chance for the emergence of drug resistant oells. One practical 
inference from this concept would be that, if it is substantiated, it would provide 
a scientific basis for the importance of giving both drugs daily. Indeed from the 
clinical trials of two drug therapy, it appears as if it is of far greater importance 
that a companion drug to isoniazid is given daily than which companion drug is used. 

-. 

• 
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Choice of Regimens in previously untreated patients 

A very large part of the discussion centred on this question of the choice of 
therapy in previously untreated patients. Two important points emerged: 

(a) A surprising number of participants have followed the practice 
of giving relatively intensive therapy for the initial six to 
eight weeks of treatment and of then following with relatively 
less intense therapy. 

(b) A surprising number of participants are using streptomycin 
daily as a companion drug to isoniazid. 

On further discussion it developed that the physicians who were using strep
tomycin daily were those faced with very large caseloads and patients congregated in 
a single geographic area such as Hong Kong or Singapore. In these circumstances it 
was believed that with limited nursing and ancillary personnel it was actually easier 
to administer the streptomycin daily by injection (Sundays excepted) than it was to 
mobilize a field programme for home visiting which is so necessary in a domiciliary 
programme based entirely on orally administered drugs. 

With respect to the principle of giving more intensive therapy during the 
early weeks, it emerged that this was done principally by physicians whose caseloads 
were such that patients could be admitted to the hospitals for short periods of 
chemotherap,y. TIr. Creff of New Caledonia, for example, admits all patients and gives 
triple-drug therapy including administration of the PAS by the intravenous route. 
His streptomycin dosage during the first thirty days of therapy is 2 grammes per day 
with I gramme thereafter for the succeeding thirty days. After such a 60 to 9o-day 
period of intensive therapy the patients are put on orally administered isoniazid-PAS 
for self administration at home. 

The experience in the large-scale chance selection trials with triple-drug 
versus two-drug therapy was reviewed and the theo~etic background of the three-drug 
therapy was reviewed as well as the evidence in laboratory animals, 

Dr. McDermott made the point that insofar as clinical trials are directly 
related to the point, no advantage of three-drug therapy over two-drug therapy has 
been established. By the same token the particular three-drug therapy in the trials 
that have occurred have been concerned with isoniazid, PAS and streptomycin only 
twice weekly. Animal studies do~e with techniques that permit the measurement of 
increments of drug influence produced by additional drugs have likewise failed to 
show a superiority of triple-drug therapy aver two-drug therapy. As it stands, 
however, the possibility that triple-drug therapy, specifically with isoniazid, 
streptomycin and PAS, is superior to any two-drug regimen cannot be definitely ex
cluded. In view of the negative partial evidence and the fact that it is advisable 
not to use all the drugs at one time in order to have something available for a 
companion drug in the treatment of therapeutic failures, the burden of proof of the 
superiority of triple-drug therapy really remains on those who advocate its use • 
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It was likewise emphasized, however, that the principle of glV~g maximum 
therapy during the first six to eight weeks followed by less intensive tharapy there
after was almost certainly very sound and was certainly in accord with all that is 
known both from laboratory animals and from man in the field of antimicrobial therapy 
of tuberculous and non-tuberculous infection. 

Three reports were made on the subject of isoniazid alone. Dr. Benjamin has 
seen the results of the study of isoniazid-PAS versus isoniazid alone in Madras but 
he could not recollect them with precision. He was of the opinion that the superior
ity of iSOniazid-PAS was entirely in the field of the reversal of infectiousness and 
that it was somewhere around 15% to 20% more effective. 

Dr. Lin from Taiwan reported a 52% reversal of infectiousness in a domiciliary 
programme among aboriginals on that Island. Dr. Samallo from Indonesia reported on 
489 patients who were treated with isoniazid alone for six to twelve-month period. 
Cavity closure occurred in 40% to 46% of those with cavities who had started therapy 
and sputum conversion was obtained in 70%. 

The point was made at some length that even if one were reluctant to employ 
isoniazid alone as the initial therapy in cavitary tuberculosis there was no reason 
why its use could not be considerably broadened to include the follow-up therapy of 
patients whose disease had already been brought under control by three-drug or two
drug therapy. Moreover, in patients with small cavities, e.g. 2 c.m., there is 
excellent evidence that isoniazid alone is equivalent to isoniazid-PAS. 

There was a discussion on the question of treatment of the patient with pre
viously unsuccessfully treated disease. Mr. Officer Brown made the point that, 
however excellent surgical treatment is in the treatment of the individual patient, 
it has relatively little to offer in terms of tuberculosis control. One reason for • 
this is the fact that the number of patients on whom surgery is necessary is constant-
ly declining with improvements in chemotharapy. He divided the types of problems into 
four main categories: Group 1, those with persistent cavities and infectious sputum. 
In this case, a resection is usually excellent therapy but in many cases it was 
important just to excise the cavity and the immediately surrounding disease and not 
to attempt to resect all pulmonary tissue containing tuberculous disease. In Group 2, 
he placed the unstable lesion, large nodular lesion or open cavity with negative 
sputum. With respect to the last named, the so-called "open negative" syndrome, he 
expressed the view that no one can be sure today exactly what to do in an individual 
case of this sort and that in many cases one's decision has to be based on the rela-
tive employability of the patient. For example a young medical student or dentist 
or school teacher would obviously have to have a cavitary lesion resected even if at 
the moment no evidence of infectiousness could be found. Contrariwise, if the 
patient's employability or occupation were such that it could be appropriate to let 
him continue on chemotherapy, the chances were quite good that in many instances 
surgery could ultimately be avoided. In either case, however, if the patient's lesion 
should relapse it should be resected immediately. In Group 3, Mr. Officer Brown 
placed the rounded lesion found in mass radiophotography and here he strongly favoured • 
excision even in young people because he pOinted out that carcinoma is by no means 
sharply limited to the older age group. In Group 4, he included residual lesions 
such as bronchiectatic lesions that bleed, and the contracted fixed chest following 
empyema. 



. 

• 

page 13 

He also mentioned certain ancillary forms of therapy, namely the use of thora
coplasty of the upper ribs only, in disease limited to the upper lobes of elderly 
patients; and the temporary use of plombage for no longer than a three-month period 
before thoracoplasty. Mr. Officer Brown also pointed out the advantage of decortica
tion in certain instances and the extreme importance of physiotherapy that should be 
started in the first post-operative days in chest surgery. 

The question raised in the working paper, whether pneumothorax might not be 
used to a greater extent than at present, was summarized by Mr. Officer Brown and 
Dr. McDermott as follows: The very patients in whom pneumothorax today might be 
expected to be the most valuable are the same ones in large measures whose cavities 
close on chemotherapy alone, i.e., patients with cavities 3 cm. in diameter or smaller. 
Of the patients with cavities of 3 cm to 4 cm, a large proport~on would undoubtedly 
have adhesions preventing satisfactory collapse. Whether a significant number of 
patients with 4 cm or 5 em cavities exist whose cavities could be successfully 
collapsed by pneumothorax was doubted by Mr. Officer Brown. Nevertheless, this sub
ject should be explored more and the size of this group determined because certainly 
the ability to use pneumothorax protected by modern antimicrobial therapy should be 
a valuable procedure in isolated areas in which chest surgery 1s most difficult to 
arrange. 

Except for the greater preference for daily streptomycin as the companion 
drug to isoniazid, the use of triple-drug therapy,and the relative reluctance to use 
isoniazid alone as initial therapy even in village programmes, the sense of the 
discussion throughout the whole day was in accord with the various positions set 
forth in the working paper. In addition to the material in the working paper, Dr. 
McDermott mentioned the recent studies by Dr. Kurt Deuschle, of Cornell, in which 
riboflavin is incorporated in a tablet with isoniazid and detected in the urine by 
fluorometric methods which can be readily mastered by an untrained laboratory helper. 

The major piece of new information that was presented during the day was some 
follow-up studies on the Madras tuberculosis chemotherapy study reported by Dr. Bordia. 
These had to do with the contact studies of the two groups of patients involved in 
the already reported study of home care versus hospital care. In this study all of 
the patients re.ceived isoniazid-PAS and approximately 90 were treated at home and 90 
were treated at the hospital. Of the patients treated at home there were 335 house
hold contacts and of the sanatorium group there were 358 household contacts. In the 
total group of 693 there were some 21 who were not examined roentgenographically. 
Of the 257 contacts of the patients who remained at home (all with normal chest films 
at the start of therapy) some nine cases of tuberculous disease developed during the 
year for an incidence of 3.5%. By contrast, of 275 household contacts of the sana
torium patients (who were no longer with them at home) tuberculous disease developed 
in 17 for an incidence of 6.2%. Most of the cases occurred during the three months 
after the normal chest film was obtained and the source case was either started on 
therapy at home or removed to the hospital. 

This was considered information of the greatest importance and provided a 
further strong argument to the effect that domiciliary treatment programmes are 
ethically justifiable • 
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A major question which requires consideration is the possible infection of new 
cases with drug resistant bacilli. In this regard, it is recognized that INH resistant 
organisms are of many types some of which are less virulent to certain animal spe-
cies and presumably also to man. However, in some areas new infections of humans with 
resistant organisms are rather exceptional, whereas it was suggested from other coun
tries that it is now not uncommon to encounter new cases reporting for original treat
ment who are found to have resistant bacilli. 

On the subject of dosage of drugs to be employed, a standard minimum dose of 
INH for the average man should be 300 mgs per day. However, because of neurotoxicity 
due to streptomycin, high dosage, i.e., 2-4 gms per day, is inadvisable for a period 
in excess of thirty days. It was indicated also, that PAS given in divided doses each 
day is theoretically more effective than when given in one dose. Limitation as to the 
acceptability of PAS in high doses may also determine what drug or drugs can be given 
in any community programme. 

It became apparent during prolonged discussion that the practical application 
of treatment to large numbers of people requires a simple and readily applicable drug 
regimen which is effective and is acceptable to the community. To achieve this, the 
intelligent members of the populace including medical practitioners must be convinced 
by demonstration that the treatment is effective, and that there is no increased danger 
to the uninfected. The means of ensuring that drUgs reach the patients and that some 
supervision be given to the patients are also prerequisites to such a programme. 

In summary: Five different regimens of treatment were discussed - four were 
described in the working paper, the fifth being an initial short term triple-drug 
therapy, followed by one of the standard regimens. The effectiveness of the four 
regilnens, except for lliH alone, appears to be fairly uniform though under special con
ditions, INH and daily streptomycin may be more effective than others. The consensus 
favoured dual-drug therapy, with a trend to give maximal drug therapy at the initiation 
of treatment, later followed on a domiciliary basis, by single or dual-drug therapy. 
It was appreciated that, in whatever way INH is given, some INH sistant bacilli 
will appear, but because some of these are different from normal aci11i, this fact 
should not create undue fear so far as the epidemiology of tuber osis is concerned. 
It may be warrantable, in the absence of surgical facilities, to econsider the use of 
artificial pneumothorax in some circumstances. 

In considering treatment of tuberculosis, the host defenc 
part in determining the efficacy of treatment. Preliminary obse 
support the view that domiciliary treatment does not, in fact, me 
infection among the family contacts. 

2.5 Topic V - Bacteriology 

A panel comprising Dr. Walsh McDermott, Chairman, and Drs 
Sriyabhaya, J.C. Tao and E.F. Thompson (by invitation), introduce 
general discussion followed. 

s still play a large 
ations in Madras 
n increased risk of 

Abrahams, Nadda 
the topic and a 

As bacteriological examination is necessary for diagnosis and its importance 
has been increasing~ emphasized, the best methods of collecting nd examining 
specimens should be employed. 

• 

• 

• 
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Ideally, both direct smear and culture should be used in every case. This can 
be done in adequately equipped laboratories and, even in field work, laryngeal swabs 
can often be taken. When culture is impossible, direct smear only should be done. 
Two principles should be followed whenever practicable: sputum should be collected 
under supervision and examined where collected. These ensure that any specimen does 
in fact come from the recorded donor and that specimens will on the average be of 
optmum suitability. Where no sputum is available one can use gastric aspiration, 
bronchial lavage or laryngeal swab. The latter, especially when augmented by collect
ing post-swab specimens, is especially valuable because it can be done by non-profes
sional staff and can be carried out almost anywhere. A danger is infection of the 
staff who should wear a suitable face-mask which, if of gauze, should consist of 
eight layers and in humid clilnates should be changed once every two hours. 

When specimens are collected in the field and cannot be examined on the spot, 
smears can be made and sent to a central point for examination. Alternatively, the 
specimen can be protected against drying and contamination by treatment with various 
agents, e.g., 2% desogen. 

For staining of direct smears the Ziehl Nielsen method with heat was favoured. 
A oold stain is acceptable but too slow. 

For examination of smears most speakers used ordinary microscopy, examining a 
slide for ten minutes before pronouncing it negative. It was pointed out that 
fluorescence microscopy has become a highly acceptable procedure and its use was 
strongly recommended. Owing to new technical developnents, it permitted examination 
of an entire slide in two minutes without using oil immersion. An ordinary micros
cope in an ordinary lighted room is used and the special lamp and filters cost only 

• about US$?O. The specimen is stained with auramine and a counter-stain and then 
exandned, using a x 40 objective and a x 10 eyepiece. Blue filter ('0012) and yellow 
filter (OG5) and a Zeiss lamp and Osram bulb (HB0?4) are used. 

, 

.. 

There is a tendency to simplify culture techniques and to use them more widely. 
Digestion rather than complex concentration methods are used to prepare specmens for 
culture, and research cont:il1ues to develop more satisfactory culture media. Most 
speakers were still using modified Lowenstein Jensen. The meeting felt strongly that 
the reliability of culture results depended more on the quality of work done by the 
technicians than on the method used. 

The consensus regarding atypical microbacteria was that they do not constitute 
a problem in high prevalence areas except insofar as they complicate prevalence surveys 
and the assessment of BeG vaccination. 

In low prevalence areas, however, they emerge into greater importance as cases 
of classical tuberculosis decline and an appreciable number of cases (about 40 out of 
800 in one instance) have been reported which were indistinguishable from classical 
tuberculosis but in which only atypical bacteria could be isolated. In another area 
approximately 2/3 of such cases occurred in miners with silicosis. Until further 
information is available such patients should be regarded and treated as cases of 
pulmonary tuberculosis. One interesting feature was that their disease usually fails 
to respond to chemotherapy and requires surgical treatment • 
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The results of drug susceptibility tests vary from laboratory to laboratory 
and from method to method and often do not tally with the clinical progress of the 
patient. In mass-chemotherapy. programmes their value is doubtful and 'MHO does not 
use them at all in this type of programme. From an epidemiological viewpoint, how
ever, they are valuable if carried out in one central laboratory in each country. 
In the case of the indiVidual patient they are a refinement which should not be used 
as the main factor in deciding his treatment, a carefully taken history of previous 
chemotherapy being more reliable. In short, drug susceptibility tests are less 
valued than formerly and are useful mainly in special situations. 

2.6 Topic VI - BeG Vaccination 

This subject was introduced by an expert panel consisting of Drs. Benjamin 
(Chairman), A. Penington, S.C. Wigley, G. l.rijsmuller and Sir Harry 1,vunderly. 

In his opening remarks, Dr. Benjamin stated that although most countries 
.. \'!Sed.BOO in some fashion, in some it is believed that it is not being tolerated 
suf'f.ieiently by the people or taken up convincingly by the authorities. He posed 
several pertinent questions, the first of which was as follows: 

Has the value of BOG been established? The panel discussed the results of 
the MRC and US Public Health Service trials in Georgia and Puerto Rico. In these 
the protection rates of BCG against tuberculosis had been estimated at 85 and 30 per 
cent respectively. Various reasons were put forward for these diverse figures such 
as, age groups vaccinated, type of preparation used and the criteria for estimating tre 
incidence of tuberculous cases in the control and vaccinated groups. 

Members of the panel described their individual experiences in the use of BOG 
and all except one agreed that its value in increasing resistance against the sub
sequent development of tuberculosis in both temperate and tropical climates was 
established. Dr. Wijsmuller in dissenting stated that the conversion rates in 
Netherlands New Guinea, using the criterion of a large reaction from a small dose of 
tuberculin, were quite poor. Also several cases of tuberculosis including meningeal 
and miliary disease had occurred in successfully vaccinated individuals. 

Several methods of vaccination were discussed, namely: 

(a) intradermal 
(b) percutaneous 
(c) oral 

It was agreed that the intradermal method is quite satisfactory as far as 
complications are concerned. The oral vaccine had not been tried extensively but it 
was believed that it may have some value, particularly in new-born infants, although 
the degree of allergy produced was less. The relative merits of wet and freeze-dried 
vaccine were discussed. It is necessary to protect and handle the wet vaccine most 
carefully, as sunlight and other factors can rapidly reduce viability counts and a 
largely dead vaccine producing a low tuberculin sensitivity may result. Dried vaccine 
is also being used successfully with highly satisfactory conversion rates in some 
countries. 

• 

• 

• 
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The question of re-vaccinating subjects who had been previously successfully 
vaccinated and had lost their tuberculin sensitivity was introduced. 

Opinion was divided on the panel concerning the worth of this procedure as 
it was stated that immunity probably persisted despite loss of allergy. It was 
agreed, however, that no harm and possible good may result from re-vaccination of 
these groups. 

It was believed that it may be wiser to carry out tuberculin sensitivity tests 
before BeG vaccination as severe local and general reactions can occur if tuberculin 
sensitivity is present and also, if tuberculosis existing at the time of vaccination 
should present at a later date, BeG might be blamed. Where a prior very low degree 
of tuberculin sensitivity has been established in any community, perhaps BeG could 
be given without tuberculin testing, although the need for its use would probably not 
exist in these areas. 

The selection cf those requiring vaccination was discussed. All exposed to 
tuberculosis who are non-reactors to tuberculin should receive BeG. If the disease 
had a high prevalence a mass campaign should be employed, if not it would be better 
to vaccinate selected groups such as family contacts, nurses, medical students, etc. 

• 
Finally, it was believed that BeG vaccination should be integrated into an 

overall public health programme, but as a part of the tuberculosis control section 
of this programme. 

During discussion with partiCipants, it was emphasized that the prevention 
of infection with tuberculosis was as important if not more so than the treatment of 
the disease. This could be accomplished by: 

(1) reducing the infection pool, 

(2) increasing the resistance of the comi~g 
generat.ion by the use of BeG vaccination. 

The relationship between allergy and immunity was uncertain and studies have 
shown that resistance without tuberculin sensitivity can persist in some experimental 
animals. 

Troublesome reactions and local complications to BeG vaccination were often 
caused by other infection and should be treated on individual merit. In answer to a 
specific question concerning Koch's reaction occurring when BeG vaccination was given 
to a tuberculous patient, no member of the panel or of the audience had seen a severe 
focal reaction. 

It was pointed out that at present there is no satisfactory way in which the 
, immunizing properties of a batch of BeG can be assayed except by long-term epidemio

logical studies in humans. It is known that various strains of BeG vary from the 
worthless to the highly effective, in terms of immunizing properties. At present the 
only certain way by which the ineffective vaccine can be distinguished from an 
effective vaccine is to conduct a five or ten-year study involving thousands of 
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subjects and a considerable staff. To all intents and purposes of the many strains' 
of BeG available in the world, a mere handful have actually bee~ measured in this 
way. Until a practicable method for BOG assay can be developed this highly unsatis
factory state of affairs may be expected to continue. 

In summary the panel and participants agreed that: 

(1) Hith but a few exceptions, the consensus was that BCG 
vaccination has a proven place in protecting against 
tuberculous infection. 

(2) All groups exposed to a high risk of tuberculous infec
tion should be protected with BOG vaccination. In some 
communities this requires mass vaccination. 

(3) The best quality vaccine must be used and its protection 
in the field against light and faulty handling, etc., is 
emphasized. T.Tet vaccine is satisfactory if properly 
handled. Dried vaccine is easier to handle but it still 
has not been established as superior to wet. 

(4) The intradermal method of administration is favoured. 
Oral vaccine may be useful in new-born infants but has 
as yet not been fully assessed. 

(5) The significance of non-specific tuberculin sensitivity 
and its relationship to immunity was not known. It is 
believed that BCG vaccination given to tuberculin 
sensitive or even tuberculous patients is unlikely to 
do harm, but it may be wiser to reserve it for tuberculin 
negative reactors. 

(6) BCG vaccination should be incorporated in the tuberculosis 
section of an overall public health programme. 

2.7 Topic VII - Chemoprophylaxis of Tuberculosis 

In introducing his subject, Dr. Walsh McDermott traversed briefly his working 
paper. He emphasized the broad meaning of the word prophylaxis and the difference 
between "infection prophylaxis" and IIdisease prophylaxis". He also discussed the 
importance of the phenomenom of "microbial persistence". Agreeing that prophylaxis 
with isoniazid should broadly be limited to those persons who react to tuberculin, 
the selection of the particular groups who would benefit most was offered as a basis 
for discussion. 

It was agreed that the use of isoniazid might be recommended in so-called 
ndisease prophylaxiS", that is, in tuberculin reactors without obvious disease, in 
the following groups: 

(1) Infants and pre-school children who are "natural" reactors. 

• 

• 

• 
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(2) Children who are reactors at school entrance, and who have not 
received BeG since shortly after birth. 

(3) School children and adolescents who are reactors and who fall 
into the following categories: 

(a) Individuals who live in areas where prevalence sur
veys show a relatively high incidenoe of tubercu
lous disease in the ~12 or 12-20 year old age groups. 

(b) Individuals whose reaction to a standardized dose 
of tuberculin is large. 

(c) Individuals who are household associates of domi
ciliary patients and who have a strong tuberculin 
reaction (12 rom or more). 

Cd) Known recent converters (at any age). 

(4) Tuberculin reactors who are measurably "poor hosts", such as: 

(a) Diabetics 

(b) Silicotics 

(c) Persons receiving steroid therapy. 

Dosage of Isoniazid: was recommended at approximately 5 mg3 per kgm of body 
weight, though this need not be hard and fast. Also, it was recognized that ift 
remote areas it may only be practicable to administer the drug once daily. 

DUration of ProphylaxiS: no precise information on this point is yet avail
able, though animal experiment suggests that healing may not be complete after nine 
months of isoniazid therapy. 

In this regard, Dr. Wakamatsu presented some interesting figures from Japan 
on an experiment conducted in 1955-1956 and followed up for three years. Approximately 
1000 persons, allover the age of 5, who had strong tuberculin reactions but no 
discernible disease, were divided into two equal groups, equivalent in ages, in the 
proportion of those who previously had BeG and in other respects. One group was 
given isoniazid 4 mgs and PAS 200 mgs per kilogram body weight, daily, for three 
months only. The other group was given a placebo. The results, in terms of tuber
culous disease at the end of each of the three years, were as follows: 

Year I 

n II 

n III 

~ 
1% (5 of 486) 

1.9% (8 of 428) 

3.2% (6 of 188) 

Control 

5.4% (26 of 482) 

4.8% (22 of 256) 

7.7% (17 of 222) 
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Now, however, prophylaxis is being carried out in Japan over a longer period. 
It was recognized that the precise place of PAS in this experiment could not be deter
mined and it was suggested that further studios be carried out, including some to 
compare the action of isoniazid alone with isoniazid plus PAS. 

In regard to the use of isoniazid in prophylaxis, no one challenged the state
ment that drug resistance and drug toxicity, although not to be entirely discounted, 
represented on the whole only negligible risks. It was emphasized that the drug 
operates with the greatest effectiveness in the presence of active disease and this 
principle holds in primary tuberculosis as well as in the other forms of the disease. 

The fact that there is as yet no true scientific basis for chemoprophylaxis 
was admitted and the difficulty of persuading a person without symptoms to take any 
drug for a long time was likewise appreciated. 

A concluding note was struck that the possibly ideal method of conducting 
chemoprophylaxis would be if a practicable form of depot tuberculin could be deve
loped and administered in infancy or early life and, once conversion had occurred, 
isoniazid could be administered daily for at least twelve months. 

2.8 Topic VIII - Planning. Organization and Evaluation of a Tuberculosis 
Control Programme 

This subject was introduced by Dr. J.e. Tao on the basis of his working paper. 
Dr. Tao stated that it was impossible to lay down any universally applicable plan as 
conditions obviously varied so much between countries. 

He outlined three reasons for the continued prevalence of the disease, viz.: 

(1) that until recent years there was no effective treatment; 

(2) in many areas only sick people come to a doctor's care; 

(3) the standard of living and hygienic conditions have been 
slow to improve. 

With the development of effective antimicrobial therap,y which could benefit all 
sufferers, and better methods of control and of finding non-infective cases, the 
possibility of eradicating the disease completely may arise. To attain this goal, 
the guiding principle is to attack the infection cycle from all possible points. 

Successful control programmes will depend on first obtaining reliable data 
and prevalence surveys will assist to provide this. 

For purposes of international comparison, the most significant factors in 
such a survey are the demonstration of tubercle bacilli in the sputum, abnormal chest 
X-rays and tuberculin sensitivity. sputum examination by smear and culture is most 
suitable. Radiophotography is also most valuable but should perhaps be reserved for 
tuberculin sensitive people. Tuberculin testing studies, with due regard to non
specific infection or previous BeG vaccination, are also most valuable. The intra
dermal Mantoux test is recommended provided that a standard dose of standardized 
tuberculin is correctly applied and correctly read. 

• 

• 
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In countries with good organization, static clinics supplemented by mobile 
units are probably the most useful, and case-finding should cover selected groups. 

The basic problem is to ensure that all persons suffering from tuberculosis 
• should be discovered and treated. 

• 

a 

.. 

All persons should have drug treatment :.r radiophotography suggests the like
lihood of active tuberculosis, and in the less developed countries mass domiciliary 
treatment of infected households is recommended. 

BCG vaccination gives considerable community protection and can be widely 
applied. It can be used on a mass scale where the prevalence of disease is high but 
where this is low, special groups should be selected for vaccination. Chemoprophy
laxis could perhaps be employed using similar basic rules. The overall aim is 
eradication of tuberculosis, but if the disease incidence is high, then the load of 
infectious cases must be reduced first. Dr. Tao emphasized the necessity for pilot 
studies and training of staff and the overall correlation and consideration of find
ings and resear<:1h. Co-operation in this regard must not only come from professional 
but also from voluntary and community groups. 

In discussion it was pointed out that there were two sets of circumstances 
wherein the problem differed: 

(1) The underdeveloped countries, where simple mass 
methods of case-finding and treatment could meet 
the basic needs. 

(2) The more developed countries where in addition 
more refined methods of investigation and treat
ment were available particularly for individual 
patients. 

In the first phase it is essential to utilize whatever resources are available 
and to obtain the close co-operation of the people and authorities and to study their 
particular problems. 

Training courses for medical personnel might be on an international basis but 
should be adapted to local conditions. Often only a portion of the community could 
be covered but in any case the most effective and at the same time economical methods 
should be employed. 

It was emphasized that tuberculosis surveys and case-finding, together with 
BCG vaccination and other preventive measures, should properly be incorporated into 
a general public health programme. Unfortunately, in many countries public health 
clinics did not exist as such, and it may therefore be necessary first to establish 
special tuberculosis clinics. Finance was always needed, but lack of suitable per
sonnel was a major problem. Several speakers spoke on the essential need for 
recruitment of medical personnel and the training of paramedical staff . 
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In Australia there was no problem of hospital accommodation, no lack of beds 
and the admission of acute cases and those requiring surgery and education about 
their disease could be easily achieved. In some countries, failures following 
domiciliary treatment were admitted to hospital, but in others it was believed that 
hospital beds, where there was a very high incidence of tuberculosis and where 
finances were limited,though obviously desirable, need not and could not have top 
priority. 

It was urged that even before isolation and hospitalization became standard 
procedures, there should be established a basis of free treatment and also a special 
tuberculosis allowance for sufferers from the disease. 

Dr. McDermott drew attention to the lack of knowledge of the infectivity 
potential of any chronic sufferer from tuberculosis or for that matter any particular 
tubercle bacillus. The possibility that the bacilli from certain types of lesions 
might be considerably more transmissible than those from the average lesions was consi
dered. This is the concept of "the dangerous carrier" noted in certain other microbial 
diseases. The susceptibility of individual Mantoux positive and Mantoux negative 
people to infection was also mainly speculative. He emphasized the need for work to 
be done on the relationship between infection and nutrition particularly in tuber
culosis and drew attention to Dubos' experiments in animals with amino-acids which 
indicated that the qualitative changes in the proteins consumed rather than the 
quantitative deficiencies in diet were responsible for altered response to infection. 

The difficulty of evaluation was appreciated. It was pointed out that in 
densely congested high prevalence areas such as Hong Kong or Singapore, a considerable 
reduction could occur without becoming evident, as clinics were still saturated with 
new cases. Similarly, in areas where a programme had been recently begun, or intensi
fied, a steady increase in the number of cases might convey the impression that the 
situation was worsening, whereas in reality it was improving. 

The most valuable check of community incidence would seem to be the annual 
tuberculin testing of school children, particularly of entrants who have either not 
had BGG or who were given it soon after birth. 

The problem of the chronic patient persistently discharging tubercle bacilli 
received considerable attention, but it remained unsolved. In favourable circumstances, 
surgery might supply the answer, but it was agreed that indefinite hospital maintenance 
was not satisfactory. These patients were often a disruptive element, and further, 
they represented a considerable economic loss, if maintained under hospital conditions 
for months or even years. Two suggestions were made: one, that the patients should 
be kept in some simple type of village settlement, where they would be encouraged to 
care for themselves, or alternately, that they should be taught in hospital the means 
of preventing spread of infection, and then allowed to return home, provided satis
factory arrangements could be made there. In either case, it appears advisable to 
continue drug therapy in the hope at least that this will diminish the infectivity of 
the bacilli being excreted by the patient. 

Group discussions followed on this subject, from which the following points 
emerged: 

• 

• 
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A central register should be set up in every state or count.ry for the compila
tion of all relevant details concerning each patient found to be suffering from tuber
culosis • 

It was admitted that in some countries there are more important disease pro
blems than tuberculosis, nevertheless, in any general health prog~ammc, tuberculosis 
should have high priority. It was stressed that the effir-ioncy of an attack against 
tuberculosis should not depend entirely on the number of qualified doctors in the 
country, but local personnel should be energe~ically trained to assist in technical 
procedures. 

All agreed that case-finding was an essential feature in any programme, though 
if resources were limited, priority should be given to selected groups such as school 
teachers and food handlers. 

It was suggested that adequate nutrition, housing and education might well be 
factors more important in lowering the "attack" rate than any so-called "medical" 
approach to the problem. 

The need for publicity was emphasized. This should be directed not only to 
patients and the general public but also to the doctors, many of whom are not aware 
of the implication of an all-out anti-tuberculosis control campaign. In this respect, 
local voluntary associations can play an important part. It was also suggested that 
these bodies could be of considerable help in the sphere of rehabilitation. 

In summary, it was agreed that the planning of a tuberculosis control campaign 
should be integrated into the general public health programme, and it should be based 
on previously ascertained facts concerning the situation in the particular community 
concerned. The personnel employed should have an enthusiastic leader, with a high 
morale instilled into the team as a whole. 

Evaluation should be part of the programme, and this should be regularly 
re-assessed. 

Treatment should be mainly on a domiciliary basis, but hospital beds should 
be available, especially for acute cases, and for surgical and educational purposes. 
It is desirable that treatment be given free of charge, and pensions to tuberculosis 
sufferers may be a very important adjunct towards acceptance of treatment. 

More use should be made of para-medical personnel. 

The World Health Organization, as the specialized agency of the United Nations, 
is working with the governments of many member countries in improving national tuber
culosis control programmes. Direct assistance in the form of advisory services and 
occasional limited quantities of equipment and supplies for demonstration and training 
purposes are given on request from nati0nal health authorities. WHO fellowships are 
provided for the training of national key personnel who in turn train nationals £rom 
their own country. Such assistance is provided through the Regional Offices of WHO • 
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At WHO Headquarters, as well as co-ordinating and supervlslng field projects, the 
following tasks are undertaken by the Tuberculosis Unit: 

(1) Stimulation and co-ordination of research 
relating to tuberculosis control. 

(2) Development of standards. 

(3) Collection and dissemination of information 
on tuberculosis. 

3. PANEL DISCUSSION 

3.1 Open Forum No. I 

This was conducted by an expert pane~ consisting of Drs. Cotter Harvey, P.V. 
Benjamin, l'J. McDermott, J.C. Tao, A. Penington and F.L. Erhat. 

This session consisted of questions submitted to and answered by the panel, 
some of which were as follows: 

(1) The role of the VOluntary organizations in relation to government con
trolled tuberculosis programmes was queried. It was agreed that voluntary organiza
tions may play an important part in any countr,y, particularly supplementing work not 
included in government programmes. Quite frequently it was the voluntary organiza
tions which had initiated tuberculosis work in some countries. It was advised that 
voluntary organizations should be kept at least financially independent and that it 
was always of value to give lay people an opportunity to perform voluntary work in 
fields of medicine. 

(2) Population saturation rates with tuberculosis were discussed. It was 
recalled that relatively few data are available but that among the Q'Appele area in 
Canada at one stage the death rate had been estimated as approaching 600 per 100 000 
population. 

(3) 1rJhen could tuberculosis be forgotten as a public health risk? 'leTHO 
suggests that this situation is reached when there is not more than 1% natural tuber
culin reactors in the 14-year old age group in any population. It was pOinted out 
that the disease was likely to increase with changes in conditions of society, such 
as war. 

(4) The question of genetics and environment was discussed and it was 
stressed that environment may play a very big part in the re-activation of a tuber
culous infection. In some areas, particularly in Asia, it was also believed that 
the virulence of the tubercle bacillus might also influence the type of disease 
occurring. 

(5) Regarding mass radiophotography, it was generally agreed that the 70 mm 
film used with the Odelca camera was excellent for tuberculosis case-finding. It 
was believed by some that, in the preliminary sorting of films into those showing 
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abnormalities from those which are normal, technicians might be employed effectively, 
However, in the detailed interpretation of abnormalities, the opinion of chest 
physicians and/or radiologists is desirable, 

(6) The question of chest surgery in isolated areas for suitable tuberculous 
patients was raised. The two methods employed at present were to have the patient 
brought to the nearest thoracic surgical centre, or to have the surgeon and his team 
visit the areas as occurred in Brunei and Papua. Both of these methods appeared to 
be satisfactory but expensive. The importance of having an adequately equipped blood 
bank was stressed, 

(7) The direct question, which was the best method of performing a tuber
culin sensitivity test, was asked. It was also emphasized that there is a difference 
between case-finding and comparative epidemiological studies in terms of the type of 
tuberculin testing done. In oase-finding for one's own programme it is adequate to 
use a locally standardized test adapted for local purposes. By contrast, in epidemio
logical studies when the results are sought for comparison with those from other 
countries, an internationally accepted procedure should be used. It was believed 
that no direct answer could be given to the question. The percutaneous and the 
intradermal tests with old tuberculin or purified protein fractions may all be valua
ble in the hands of workers in different areas who understood their use and were 
aware of their possible individual deficiencies. However, it was emphasized that 
standardization of methods and techniques throughout the world was desirable, pre
ferably based on WHO standards and procedures. 

(8) The question of the relationship of malftutrition to tuberculous disease 
was introduced. 

Dr. McDermott drew attention to the protein and fat studies of Dubos and 
Hedgecock respectively, in tuberculosis in animals, to illustrate how complex this 
subject may be. It was suggested that an investigation of this subject m&ywell be 
a worthwhile WHO project. 

3.2 participants' Panel 

This innovation was suggested by the faculty at the end of the first week, 
and eagerly taken up. It proved most productive. 

Dr. Sodhy was elected Chairman, the members being Drs. Florio, Massal, Moodie 
and Wijsmuller. The panel met on the morning of Thursday, 2nd June and was permitted 
to continue on Friday morning in place of the open forum, to complete discussions 
on the siX chosen topics. These topics were: 

(1) Tuberculin RT 23, its preparation and standardization 
and the reason for its choice. 

(2) The effectiveness of antimicrobial therapy in mal-
nourished subjects. 

(3) The use of BCG in the new-borns. 
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(4) The "dollars and cents", for a control programme. 

(5) The training of technical personnel. 

(6) After care and rehabilitation. 

(1) Tuberculin PPD RT 23 with Tvl8en 80 

A large quam ity of PPD known as RT 23 had been prepared by the State 
Serumsinstitut, Copenhagen, at the request of UNICEF. This material had been studied 
and compared in Denmark with the standard tuberculin PPD-S, with PPD RT 22 and 
RT 19-20-21. It was apparent that part of the tubeI'culin in dilution was adsorbed 
on glass containers, and it was found the addition of Tween 80, an innocuous deter
gent, prevented this phenomenon. For this reason, as well as the qualitative 
difference inherent in any new tuberculin, the test dose of 1 TU of RT ~3 with Tween 
SO as measured by weight was similar to 5 TU of RT 22 as formerly employed and 
allowed for adsorption on glass surfaces. It was realized that there are qualitative 
differences in the new preparation, especially when this substance is used in tropi
cal areas and in BCG vaccjnated children. These features are still under study in 
the tropics, and are partly accounted for by the addition of Tween 80 to the diluent 
which has increased the problems of reading. The study and understanding of RT 23 
will be helped by the general use of this standard preparation in a uniform dose, 
and it was suggested that such a standard test reported to World Health Organization 
Headquarters would facilitate understanding. It was also advised that precise 
studies on various fractions of PPD are being conducted in the hope of developing a 
test substance which is specific for human tuberculous infection. 

(2) The effects of under-nutrition on the results of chemotherapy 
of tuberculosis 

Observations which have been made in Madras and in East Africa have indicated 
that the addition of protein or vitamins to the diet of under-nourished patients has 
not materially enhanced the effects of the anti-tuberculous drugs. Despite the fact 
that patients given additional diet had shown an increase in weight, their response 
to adequate drug therapy was the same as in those not given supplementary diet. 
However, whether malnutrition led to the re-activation of disease which had been 
brought under control by drugs had not as yet been determined. There are observa
tions which suggest that under-nutrition may lead to re-activation of disease, but 
further studies on nutrition are necessary. 

(3) The use of BCG vaccination in new-born babies 

In Hong Kong, and following studies of various methods of vaccinating new
born infants, the most practical procedure developed has been percutaneous multiple 
puncture using ordinary needles, and a BeG suspension containing 25 mgs of bacilli 
per ml. This led to a high tuberculin conversion rate and can be performed by 
relatively unskilled people and by midwives. The method was introduced in 1952, and 
the deathrato from tuberculosis in infants since that date has fallen twice as 
rapidly as that from other diseases, the tuberculous deaths in infants have decreased 
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by 75% and from disseminated tuberculosis by 95%. The complication rate from BCG 
vaccination, chiefly seen as axillary adenitis, is about 6%. It was suggested that 
the World Health Organization might well sponsor a controlled study on the efficacy 
of oral vaccination, as this is more readily applicable on a general scale than are 
most other methods. It was, however, pointed out that, at present, there is no 
standard method of assaying the antigenic potency of any particular batch of vaccine, 
and that the development and use of such a method of assay is necessary. Even with 
such a development, the problem of distribution of vaccine and vaccination of new
born infants will be great where a high proportion of births are conducted by family 
members. 

(4) BUdgetary provision for tuberculosis programmes 

In seeking funds for the conduct of tuberculosis control programmes, it was 
shown that, in addition to government funds allocated by parliaments, other sources 
always exist, such as UNICEF, the World Health Organization, International Co
operation Administration, voluntary organizations, private philanthropy, exchange 
programmes for staff training, and such multi-lateral assistance as Colombo Plan, 
etc. In seeking funds, the importance of the tuberculosis problem in relation to 
other problems such as nutrition, industrial development, education, etc., must 
first be established by the demonstration of facts rather than by the expression of 
opinions. Often facts are most satisfactorily demonstrated by charts and by visual 
presentation. Realism in planning and practicability of application are essential 
requisites if proposals are to be acceptable. Often the assistance of an outside 
expert, or the explOitation of personal relationships, may expedite official approval 
of funds. patient presentation and constant review of the needs promote confidence 
in a programme. It was pointed out that in Hong Kong the cheapest programme is the 
BCG campaign, ambulatory treatment costs at least 200 times that of BCG and hospital 
treatment 1000 times that of BCG. As a demonstration of the detailed planning of a 
programme, the plan for the Brunai tuberculosis control programme was described. 
Also, the proposed plan for Sarawak was described. It was pointed out, in 
conclUSion, that whatever programme is laid down, it is essential to have one man in 
charge, whose responsibility it shall be. 

(5) The training of technical personnel 

Here, the emphasis was on the desirability of training personnel in their 
own country rather than sending them abroad. The excellent results that can be 
obtained in this way were exemplified by a report from l~rican Samoa, wherein 
"foreign" staff f&rmerly heavily predominant, had been reduced almost to vanishing 
point. It was agreed that it would be good practice to integrate such teaching 
into medical school programmes, and the suggestion was not contended that more value 
would be gained, if finances were restricted, by training five technical personnel 
instead of one doctor, for a tuberculosis control programme. 

(6) Aftercare and rehabilitation 

The sixth topic was dealt with by two participants, one of whom stressed 
the problem of the chronic alcoholic, the other, the opium addict. No real answer 
was available to them, although compulsory segregation either by magisterial order 
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for constant custodial care of alcoholics or the banishment to an island nearby as 
was working successfully in Singapore, for opium addicts, seemed to offer a solution 
in special circumstances. 

4. RESE1\RCH 

On the last morning of the seminar, Dr. ~rJalsh McDermott gave a short talk on 
some recent advances in laboratory research in microbial diseases in general which 
he believed might be of interest to the participants. 

He said there were four main lines of research which were likely to be 
interesting: 

(1) Latent infection 

(2 ) Studies of endotoxin 

(3 ) Studies of airborne infections 

(4 ) Studies with "clean" and pre-treated animals 

4.1 Latent infection 

In studies on tubercle bacilli conducted in his own laboratories, it had been 
shown that they had the capacity to disappear from tissues and remain undetectable 
for as long as eighteen months Dr perhaps throughout the whole life of the animal. 
This represents a truly latent infection. 

These bacilli cannot be detected by any known method - they cannot be seen 
microscopically, they cannot be cultured even when large culture plates are used. 
Nor can they be recovered by animal inoculation, by implanting pieces of organs 
removed from the animals nor by tissue culture. 

The time for the tubercle bacilli to re-appear was approximately nine months 
in the spleen and twelve months in the lung. These times cannot be shortened by 
starvation Dor by steroid therapy administered during the first month after the 
bacilli have disappeared. pyrazinamide plus another drug could produce this dormant 
or latent state in tubercle bacilli. Dr. McDermott said it must not be implied that 
this situation has happened in human beings, but the tubercle bacillus may behave 
thus in the next decade. 

4.2 Endotoxin 

The biological effects of endotoxin are the same whatever its source, e.g., 
whether it has been obtained from typhoid bacilli or from tubercle bacilli, including 
BCG. Endotoxin as PYROXAN is commercially available from Germany. 

In the first 72 hours after injection with endotoxin, the animal is much 
more susceptible to infection with other organisms. Then up to ten days it becomes 
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• more resistant to infection. This is the same as Sir Almroth ,\-Tright' s (St. Mary's 
Hospital, London) experience of a negative phase with the use of various vaccines. 

Dr. McDermott referred to the three articles written by Dr. D. l~Teiss reported 
• in the American Review of Respiratory Diseases on killed bacterial vaccines. 

• 

It is claimed that with killed tubercle bacilli vaccine it is possible to 
achieve everything that can be done witb BGG. It is clear that at least a part of 
the action of BCG in laboratory animals is this non-specific "endotoxin effect". 

4.3 Airborne infections 

A number of investigations are going on the subject of the handling of bac
teria after inhalation by animals. Two of the more interesting aspects of these 
studies are (1) having to do with the use of the aerosol route for immunization and 
(2) studies having to do with the spread of staphylococci. The first studies, namely 
the use of the airborne route for immunization has been particularly studied by 
Dr. Middlebrook's group at Denver, Colorado, but also has received some study in 
our own laboratory. What Middlebrook has shown is that a small dose of BCG adminis
tered by aerosol gives the maximal protection obtainable by any BCG administered by 
the subcutaneous route. In short, the results are no better than the best, but they 
definitely are alw~s right up with the best results obtainable from that strain 
of BeG. 

The work with airborne studies on the spread of staphylococci has been con
ducted by Dr. Heinz Eichenwald in the Department of Pediatrics at The New York 
Hospital-Cornell Medical Center. In a series of ingenious experiments, Dr. Eichenwald 

• has been able to show that the spread of staphylococci among infants in the nursery 
for new-borne occurs through respiratory tract. Moreover, it apparently occurs only 
when the infant has contracted a viral infection of the respiratory tract. In the 
absence of the viral infection, the infant may be a carrier of staphylococci but, even 
though of the well-known 80/81 strain, no spread of the strain will occur from infant 
to infant. Once such a carrier acquires a viral infection of the respiratory tract, 
however, the spread of the staphylococci throughout the nursery occurs rapidly, 

• 

other studies are going on in the question of airborne infections with 
reference to the dormant and latent infections mentioned above. Moreover, in the 
viral field it has been shown that inactivated influenza virus, when administered by 
aerosol will protect the animal against challenge by living virus (either the homolo
gous virus or heterologous virus) for periods as long as five to seven days. This 
indicates the presence of some type of host-resistance other than the standard 
immunologic one. 

4.4 Studies with "clean" and pre-treated animals 

In a series of studies with so-called "clean" animals and in animals pre
treated with antimicrobial drugs, it becomes clear that suppression of the normal 
flora of the laboratory animal, notably the mouse, results in the animal becoming con
siderably more susceptible to challenge with either tubercle bacilli or staphylococci. 
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The so-called IIclaan" animals are animals that are delivered by Caesarian section and 
are maintained in an aseptic environment. The pre-treated animals refer to those whbh 
have received tetracycline for a four or five-day period before challenge with 
staphylococci or tubercle bacilli. In some cases pre-treatment with neomycin bY the 
oral route was likewise used. The common result in all these experiments is that in 
the absence of the customary flora, the animals are appreciably less resistant to 
infection with either staphylococci or tubercle bacilli as measured by survival after 
challenge with these microorganisms. The most extensive study in the field of "clean" 
animals is done by Dr. Dubos and his group at the Rockefeller Institute. Studies with 
the pre-treatment with drugs has been done in Dr. MCDermott's laboratory. 

5. CONCLUSIONS 

Topic I - Measurement of the Extent of the Tuberculosis Problem 

(1) As guesses and impressions as to the prevalence of tuberculosis in a 
community have often proved wrong, the extent of the problem should be measured. 

(2) It is always possible to do something, and a prevalence survey - aimed 
at examination of 100 per cent of persons in random sample groups representative of 
the whole community - is the best. This ensures sound planning, optimum use of 
resources, the support of the authorities and a baseline and means for periodic 
evaluation. 

Topic II - Tuberculin Testing 

(1) Tuberculin testing is a most valuable tool in any tuberculosis control 
programme. 

(2) In spite of some relatively minor problems which still need to be clari
fied, the tuberculin test is one of the best understood and most specific skin tests 
available. Local study may resolve those problems. 

(3) The intradermal test was favoured, using a properly administered stan
dard dose of a standardized product. 

Topic III - Case-Finding Including Mass Radiophotography 

(1) Case-finding including mass radiophotograpby is an important measure in 
tuberculosis control, the aim being to detect and then to treat the infectious and 
potentially infectious persons. 

(2) Case-finding should be conducted by methods adapted to local geographic 
and economic conditions on the basis of tuberculin testing, radiophotography and 
bacteriology, and may need to be directed primarily toward selected groups of the 
community. 
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(3) Where X-ray facilities are not adequate, tuberculin testing and sputum 
examination may be used for case-finding. 

(4) The discovery of a case should always be follmled by some action on the 
part of the tuberculosis control authorities varying according to measures available 
in the area. 

(5) Special attention should be directed to contacts of infectious persons 
and the discovery of infection in a child shculd lead to a careful search for the 
source. 

Topic IV - Therapy in Pulmonary Tuberculosis 

(1) Chemotherapy has made a most importani. contribution to the control of 
tuberculosis • 

(2) Two-drug therapy is best for too treatment of the active case and should 
be continued for a minimum of twelve months. Irrespective of the drug used it should 
be administered daily. "lben this is not possible attempts should be made to give 
three months of combined two-drug therapy followed by INH alone for nine to twelve 
months. 

(3) Although two-drug therapy is preferable, the use of isoniazid alone is 
an acceptable procedure in domiciliary programmes in circumstances in which insis
tence on the use of a companion drug would either greatly limit the scope of a 
programme or prevent its operation entirely. 

(4) The possibility that initial triple-drug therapy possesses slight 
advantages over two-drug therapy cannot be absolutely excluded on the basis of the 
present scientific evidence. Nevertheless, as no definite advantage of triple-drug 
therapy has yet been demonstrated in man or laboratory animals and the holding of 
PAS or streptomycin in reserve has certain adVantages in reducing the pool of ultimate 
treatment failures, the practice of initial triple-drug therapy is not to be en
couraged except in fulminating tuberculous disease. 

(5) Recommended daily dose for an average man of 50-70 kgms is of INH 300 mg~ 
of streptomycin one (1) gram, and of PAS 10 grams. 

(6) The application of treatment to large numbers of people requires a Simple, 
readily applicable drug regimen, which is effective and acceptable to the community. 

(7) There is a trend to give INH alone for the treatment of potentially ac
tive cases, cases with minimal lesiOns and cases with moderately adVanced lesions 
without cavity or cavities less than three centimetres in diameter. It may also be 
used for follow-up therapy in cases which have responded favourably to dual-drug 
therapy. INH resistance in non-infectious patients is not an important problem. 

(8) In whatever way INH is given, some INH resistant bacilli may eventually 
appear, but possibly because some are different from normal bacilli, this has thus 
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far not proved to be a major epidemiological problem. Nevertheless it could become 
so, and constant study of this question is imperative. 

(9) 1, failure rate of 10 to 15 per cent may be anticipated with chemotherapy 
alone. Some of these may be suitable for surgery, others may respond to the 
"secondarY" drugs. h hard core of infectious patients, however, will remain. 

(10) Properly supervised domiciliary care has been found to be satisfactory 
and to compare favourably with hospital treatment. 

(11) 
valuable for 
this period 

If hospital beds are available, a preliminary period in hospital 
isolation, assessment, intensive combined therapy and education. 

contacts can be investigated and educated. 

is 
During 

(12) Surgery, while playing an important part in the treatment of the indi
vidual selected patient, is of minor importance from the public health point of view. 

(13) The value of artificial pneumothorax should be reconsidered in cases 
where surgery is not practicable. 

(14) Steroid therapy has limited application in the treatment of tuberculosis. 

Topic V - Bacteriology 

(1) The results of bacteriological eXamination are of the greatest importance 
in a tuberculosis control programme. ~~erever possible, cultures as well as smears 
should be made. 

(2) If practicable, sputum should be examined where collected. Wherever 
possible sputum should be collected under supervision. 

(3) Where the number of specimens to be examined is large, fluorescence 
microscopy may be valuable and should be encouraged. 

(4) When sputum cannot be produced by a person with X-ray abnormality, 
laryngeal swab culture should be used. Trained technicians can be used for this as 
for other routine laboratory procedures. 

(5) In places with well equipped laboratories, the possibility of finding 
atypical mycobacteria causing disease simulating tuberculosis should be kept in mind. 

(6) Laboratory tests for drug resistance are of great value in assessing the 
epidemiologic situation in one's own community. The use of such tests in the treat
ment of an individual patient, however, represents a refinement that, while sometimes 
helpful, is not always essential while in mass chemotherapy programmes, they are not 
indicated. 
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Topic VI - BeG Vaccination 

(1) BCG vaccination is of value and should be given on a mass basis in high 
prevalence areas and selectively in low prevalence areas. 

(2) It should be incorporated in the tuberculosis section of an overall 
public health programme. 

(3) 

(4) 

The intradermal method of administration is generally favoured. 

culin test. 
vaccination 

It is advisable to reserve BeG for those who do not react to the tuber
However, no evidence has been presented at this seminar that BeG 

of tuberculin sensitive individuals or even tuberculous patients has 
occasioned harm. 

(5) In high prevalence areas, new-born children should be BCG vaccinated. 

Topic VII - Chemoprophylaxis of Tuberculosis 

The use of isoniazid in so-called disease prophylaxis, i.e., in tuberculin 
reactors without obvious disease may be recommended as follows: 

(1) In all infants and pre-school children who are "natural" reactors to 
tuberculin. 

(2) In all children who are strong tuberculin reactors at school entrance 
and who have not received BeG since shortly after birth. 

(3) In school children and adolescents who are reactors and who are the 
household associates of patients treated on a domiciliary basis and who exhibit a 
strong tuberculin reaction (12 mm or more). 

such as: 

(4) Recent converters at any age. 

(5) Tuberculin reactors at any age who presumably represent "poor hosts" 

(a) diabetics 
(b) silicotics 
(c) persons receiving steroid therapy for non-tuberculosis disease. 

Topic VIII - Planning, Organization and Evaluation of Tuberculosis Control Programme 

(1) The tuberculosis control programme should have centralized directions 
and be planned on a community basis within the framework of the general public 
health programme • 
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(2) Non-professional auxiliary personnel should be employed in the control 
programme where shortage of medical personnel exists and large numbers of workers 
are needed in carrying out an effective programme. 

(3) Review of the control programme should be constantly kept in mind and 
the programme should be eval~ated periodically by repeated prevalence surveys. 

(4) The treatment of tuberculosis should be provided free and economic 
assistance given if possible. 

General 

(1) A case of tuberculosis is an individual with a tuberculous infection 
that requires action. 

(2) The ultimate aim of a programme is eradication but no country represented 
at the seminar expected to a chieve it in the next twenty-five years. 

(3) Nutrition: The available evidence indicates that under-nourishment does 
not necessarily reduce effectiveness of chemotherapy in active cases but its effects 
on the relapse rate of drug-arrested cases is not known and requires further investi
gation. 

(4) The observation that the resistance of laboratory animals to a challenge 
infection can be greatly influenced by varying the ratio of amino acids in the dietary 
protein may prove a most valuable clue which should be actively followed up. 

(5) Contacts must always be investigated by the usual methods and tuber
culin non-reactors should be given BCG, Chemoprophylaxis should be given to the 
positive reactors under age six and to all, irrespective of age, with a strong 
reaction (12 mm or more), 
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Brunei via Singapore 

Director, Taipei Tuberculosis 
Control Centre 
10 East Chingtao Road 
Taipei, Taiwan 

Directeur de l'Institut 
de Recherches medicales 
de la Polynesie franQaise 
B.P. 30, Papeete, Tahiti 
Polynesie franQaise 

Senior Tuberculosis Specialist 
1.oTanchai Chest Clinic 
Kennedy Road 
Tr.ranchai, Hong Kong 

Chief, Tuberculosis Prevention 
Section 
Public Health Bureau 
Hinistry of Health & Welfare 
Tokyo, Japan 

• 

• 

• 



• 

• 

• 

• 

• 

• 

COW'ltry 

Korea 

Macao 

Federation (')f 
Malaya 

Netherlands New 
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Name (')f Participant 

Dr. Eung Soo Han 

Dr. Vivaldo Eurico Modesto 
Da Rosa 

Dr. J aswant Singh Sodhy 

Title and Address 

Director, National Institute 
of Health 
Hinistry of Health & Social 
Affairs 
Seoul, Korea 

Medecin des Services de 
Sante de Hacao 
Av. Horta e Costa 3 B 
Macao 

Senior Tuberculosis Specialist 
Tuberculosis Clinic 
Pahang Road, Kuala Lumpur 
Federation of Malaya 

Guinea Dr. Gerard Wijsmuller Chief, Division of 
Tuberculosis Control 
~, Netherlands New Guinea 

New Caledonia Dr. Paul Clement-Marie Creff Medecin Chef du Service de 
Phtisiologie HBpital 
Gaston Bourret 

New Hebrides 

New Zealand 

North Borneo 

Papua and 
New Guinea 

Sarawak 

Noumea, Nouvelle-Caledonie 

Lt. Col. Pierre-Henri Debergue Chef du Service de Sante 
des Nouvelles-Hebrides 
Service de sante a Port-Vila 
Port-Vila, Nouvelle Hebrides 

Dr. Claude A. Taylor Director, Division of Hospitals 
c/o Department of Health 
P.O. Box 5013 
Wellington, New Zealand 

Dr. E'-ward R.H. Tennant Tuberculosis Control Officer 
Queen Elizabeth Hospital 
Jesselton, North Borneo 

Dr. S.C. Wigley 

Dr. J.D. Finlayson 

Public Health Department 
Port Moresby 
Territory of Papua and New Guinea 

Divisional Medical Officer 
Medical Department 
Kuching, Sarawak 



Country 

Singapore 

Tonga 

Trust Terri
tory of the 
Pacific 
Islands 

Viet Nam 
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Name of Participant 

Dr. Hin Sun Wong 

lIMO Semisi Fonua 

Dr. H. Eugene Macdonald 

Dr. Le-Van-Ngon 

Western Samoa lIMP Maka Sapolu 

B. COUNTRY PARTICIPANT -
EASTERN MEDlTERR.tINEAN REGION 

Pakistan Dr. M. Ahmad 

C. COUNTRY PARTICIPANTS -
SOUTH EAST ASIA REGION 
(INVITED BY THE AUSTRALIAN GOVER1'MENT) 

Ceylon Dr. J.R. Wilson 

India Dr. N.L. Bordia 

Title and Address 

Acting Assistant Director of 
Medical Services (TB) 
Tan Tock Seng Hospital 
Moulmein Road 
Singapore, 11 

Tuberculosis Control Officer 
Vaiola Hospital 
Tonga 

Director of Public Health 
Majuro, Marshall Islands 

c/o Monsieur Ie Secretaire 
d'Etat a la Sante 
cecretariat d'Etat a la Sante 
Sargon, Republique du Viet-Nam 

Tuberculosis Control Officer 
Health Department 
Apia, Western Samoa 

Deputy Superintendent 
Tuberculosis Hospital 
Dacca, East Pakistan 

Superintendent, Tuberculosis 
Campaign, Anti-Tuberculosis 
Institute 
Colombo-12, ceylon 

National Tub erculosis Institute 
" Avalon" 
8 Bellary Rd. 
Bangalore 3, India 

• 

• 

• 
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Country Name of Participant 

Indonesia Dr. L.G.J. Samalla .. 

Thailand Dr. Nadda Sriyabhaya 

Dr. San Singhaphakdi 

D. OBSERVERS 

Country Name ~f Observer 

Australia Dr. I. Dickson 

• 
Dr. B.L. Geddes 

Dr. R.S.A. Marshman 

Dr. K.G. Outhred 

Dr. R.C. Webb 

• 

• 

Title and 1.ddress 

Chief, Tuberculosis Section 
Kementerian Kesehatan, R.I • 
Bagian Pemberantasan 
Penjakit Paru Paru (TBC) 
Jogjakarta, Indonesia 

Director, Tuberculosis Control 
Division, Central Chest Clinic 
Bangkok, Thailand 

Tuberculo~is Control Division 
Central Chest Clinic 
Bangkok, Thailand 

Title and Address 

Chest Physician 
Thoracic Unit 
General Hospital 
Townsville, Queensland 

Deputy Medical Superintendent 
Thoracic Unit 
Royal ltorth Shore Hospital 
Crows Nest, N.S.W. 

Deputy Director of Tuberculosis 
Tuberculosis Bureau 
372 Little Lonsdale street 
Melbourne, Victoria 

Laennec St'Ciety 
c/o Joint Coal Board 
Box 3842 G.P.O. 
Sydney 

Director of Health 
Northern Territory Department 
of Health 
Darwin, Northern Territory 
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Country Name of Observer Title and Address 

Organizations 

United states Opera-
tions Mission (ICA) Dr. Robert L. Cherry Chief, Public Health Division 

U.S. Operations Mission (ICA) 
Taipei, Taiwan 

Dr. Lloyd Flori .• Chief, Health Division 
" U.S. Operations Mission (ICA) 

Manila, Philippines 

South Pacific 
Commission Dr. T.K. Abbott Executive Officer for Health 

South Pacific Commission 
Post Box No. 9 
Noumea, New Caledonia 

E. CONSULTANl'S 

Country Name of Consultant Title and Address 

Australia Dr. Cotter Harvey B.M.A. Building 
(Seminar Director) 135 Macquarie Street : 

Sydrey, N.S.W. 

Sir HarryWunderly 53 Tasmania Circle 
Canberra, A.C.T. 

India Dr. P.V. Benjamin Adviser in Tuberculosis to 
the Directorate-General of 
Heal th Services 
Ministry of Health 
Government of India 
New Delhi, India 

United States 
of America Dr. W. McDermott Professor of Public Health 

and Preventive Medicine 
Crrnell University 
Medical College • New York 
U.S.A. 

~ 

" 



• 

.. 

• 

F. WHO STAFF 

Tuberculosis Section, 
Geneva, Switzerland 

western Pacific 
Region 

- ? -

Dr. J.C. Tao 

Dr. F. Erhat 

Dr. D.R. Huggins 

Dr. A. Penington 

Dr. 1.0. Roberts 

-cO(\-

Medical Officer 
Tuberculosis Section 
~rno Headquarters, Geneva 

TNHO Medical Officer (Tuberculosis) 
B.P. 242, Saigon, Viet Nam 

Regional Adviser on 
Communicable Diseases 
Western Pacific Regional Office 
P.O. Box 2932 
Manila, Philippines 

WHO Medical Officer (Tuberculesis) 
c/o The Director of Health 
Health Department 
Apia, Western Samoa 

WHO Area Representative 
G.P.O. Box 4469 
Sydney, Australia 
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