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1. RESEARCH IN TURBERCULOSIS

Tuberculesis research must expand considerably and in certain new direotions
today, if we are to realize for ocur peoples the full potential of recent develop-
ments in this field. Chiefl among these potentirls 1s that it may scon be feasible
to place in the hands of a non-literaté villager more real @ower to affect the
cuteome of a tuberculous Infeobion than could have been exerted by the most highly-
trained physician of a little more than a decade ago. This same power, applied
in the economically developed countries, holds forth the prospect of approaching
tuberculosis eradication. This is a technological developmnent that is truly
revolutionary in character and one that hag 1mmensé challenge in terms of research.
1f this great new power iz to be harnessed for the relief of the millions of
people now dying from or erippled by tuberculosis and for the protection of their
intimates, it must be used wisely. It can only be used wisely to the extent that
the results of research, particularly experimental epidemiologieal research of a

somewhat new and different type, can be rapidly accumulated,

The very fact that WHO is established and recognized as a leading force in
the field of health presents an unprecedented opportunity for conducting
epidemiologlcal research on a very broad basis. In particular, a unique
opportunily exlsts for conducting international research under central leadership
end with uniformly trained personnel using uniform techniques, thereby ensuring
that information collected at different peints in time and place become comparable.
This is the ideal situation for development of effective control measures in
public health under a variety of geographical, economic, social and cultural

situations.

Ancther factor of prime concern here is the possibility of using WHO as an
ingtrument for pooling of resources in health research. Certain problems in
public health are of i;terest to many countries hut require studies that are too
expensive for any one government {o cope with., Many of these problems are of the

greatest concern precisely to those governments that have limited resources and

- persannel at their disposal.
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It is fortunate indeed that WHO was quick to perceive the emerzence of this
new situation and had the foresight and courage in 19489 to set up the Tuberculosis
Research Office. This pioneed venture, in the apinion of the S¢ientific Group on
Tuberculosis, has clearly justifiad itself. It has done thisg not only in terms
of 1ts many achievements in new directions in tuberculosis researeh but above all
in its contribution to the concept of internationally conducted and internationally

assigted research.

What ape. the implieations of this situation and how can WHO's imaginative
beginnings in international tuberculosis research be expanded and aupplemented to

come closer to approaching today's needs?

At the outset it should be precognized that for tuberculesis - unilike such
great killing diseases as cancer or atherosclerosis - the initial "break through"
‘of the mysteries of etiology, early diagnosis, and effective therapy have already
been made. Most of this information we have and we have 1t from the aceumulated
scientific rescarch of the last hundred years.

What is urgently needed for tuberculosis today is.information on how this
knowledge can be effectively applied in public health programmes. In essence we
need detalled and precise information in several broad fields. —Among these are
perfection of ways whereby the new drugs can be used safely and wisely in both
the treatment and prevention of tuberculosis on a large scale in widely different

envircnments; the many envirommental factors - ineluding the relevant cultural U

factors - that relate to how an individual person can be encouraged to assume a
large share of the responsikiliiy for maintaining his treatment or preventive
practices with respect to tuberculosis; more precise epldemiological studies on
tuberculous infection and discase and also on their possible relation-tu the
newly recognlzed "atypical mycobacteria”; a better understanding of both naturally
acquired and artificially induced immunity against tuberculosis.

But how B3 this knowledge to be obtained? ~ Careful consideratlon and reflaection
on this question make ceritain points seem abundantly eclear. Flret, it is dimportant

to recbgnize the parallel between international health services and internetional
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health research. As intermational heslth servicess require a ecentral headquarters
marmed by broadly experisnced full-time staff and gulded by comiititees of experts,
so international health research requires a central office of broadly experienced
full-time research workers and special committees of research experts. - Some
international serviges must‘be.directed by an international health organization

and some need only assistance from such an organization; similarly, some intere
national research must be directed as an inteérnmational research activity while

eoﬁe needs only international ass;etanee. With regard to field projects there

is & very lmportant difference between service projects and research projects,
whieh has a strong bearing en.the financing aspects. WHO~assisted. service projecis
are by their very neture geared to strengthening of national health services in a
particular country. Although WHO research projects may also to some eXtent
etrengthen the health services in a host country, they will usually be of equel‘
benefit to a number of countries. For this reason, WHO research projects should
ordinarily be financed from WHO research funds without any substantial contribution
from the host government.

The above polints could enly be met by there being a tuberculosls research .
organization with its own funds and staff with full responsibility for the
selection, initiation, organization and actual conduct of tuberculosis research
and its evaluation. The major portion of the international tubereunlosis research
conducted by WHO can only be accomplished as # responsibility of euch‘e“eentral
unit. It is anticipated, however, that certain suitably selected projects would
be conducted on 2 delegated basis through an exieting net;eeel reeearehlorgaﬂiietien.

- One example of this is the Tuberculesis Chemotherapy E?“qut? Meeras, Indis, the
research being carried out by the British Medical Research Council. The Danlish
Tubereulosis Index ig an exempie of an internationslly sponsored and‘pertially‘
supported research activity conducted nationally which would not be conducted were

it not for its internationa) importance.

*® O * *
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It is anticipated that the WHO-conducted research in tuberculosis will be
continued by a cemtral research unit and its field-operating arms. “The‘pl&nning
and selectlon of research projects would be done in the penirﬁl‘reaeardh unit by
 appropriete mechanisms with respsct to adequate sgientifiq qansultaﬁions.énd
within the administrative framework of the proposed new WHO research activity.
The fleld work requires skilled technical teams which will follow centrally-
prepared pretocola,fo; the collection of uniform data for analysis and intgrpretation
by the central undt. It is snticipated that many of the same personnel will ba
engaged at one time in the central research unit, at another time in the conduct ‘IB
of field operstions., . Moreover, every effort should be made to ensure the free
and casy travel between the internationally-eonducted research prgjécta. ‘

The above WHO research effort will represent only a small portion of the -
total tubereulosis research that is going on apdvshould continue to go on in the
'varidus'institutions:thraughout the world., These many lndependent investigations
have provided and will continue to provide certain basic biologleal information
and biologleal products that are absolutely essential to the conduct of the field~
oriented WHO research. The Scientific Group believes strongly that studies of
this sort are best conducted on a withineg.nation basis and the Group ha§ ne
intention of suggesting that WHO should get into such research within its own
organization on any swbstantial scale.

By the same token, there is a problem which stems from the faet that in the
técﬁn&logiéally highlymdeveloped countries, more compelling national health problems
‘make it Gifficult for the still relatively small pool of laboratory selentists to
déﬁoté‘fheir'effbrts and facilities to research in tuberculosis. As a consequence
there are alrveady a few nighly-specialized instances and more may be anticipated,
in”ﬁﬁiéh the fleld reseapch of WHO in tuberculosis cannot continue unless &

particular laboratory offort csn be assured:

Accofdingly, the Scientific Group reccmﬁénds thﬂ£‘thﬂ aenﬁral research unit
have a mechanism whereby speeial technical problems emerging from the Organization's
fieid resesrch progremme could be studied in a laboratory outside WHO but with WHO
financial support, either direct or through a Member government. The financlal
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sﬁpport could take the form either of a grant or a contract negotiated by WHO and
the chosen laboratory. It is emphasized that what the Seientifie Group is
recommending is not that WHO should set up a “grants programae” in the usually
accepted sense of the term involving unraatrictéd applications by individual

inveétigatora for the support of their rescarch,

The Seientifie CGroup also believes that the eentral pesearch unit should have
sufficient funds to arrange for the training of young zecientific recrults in the
special subjects necessary for the conduct of international research. It is
important that the training perlod be of sufficient length to permit a reasonably
satisfactory grasp of the particular areas of knoﬁledge invelved. 1In order td
bulld up also a national cadre of reaearch personnel ih the under-developed countries,
the persons to be trained should include promising nationals from the country in
which the research is to be conducted. This training might take place both on

the projeet, at the central unit or elsewhere in sultably selected institute=s.
-_IG * %

The considerations set forth above have been based on a careful seruntiny by
the Scientific Group of the oulstanding unanswered questions in tubereculeosis foday
and what is needed in tuberculosis research, This scrutiny has been made against
the Group's colleetive background of a reascnably complete knowledge of the total
research effort now being made in the varicus countfies of the world by independent
investigators, by govarnments,'and by WHO. Mereover, the possible availability
of the necessary skilled investigators has been taken into account. A detailed

presentation of the results of thils serutiny are preszented in the Appendix.

2. RECOGMMENDATIONS

The Scientific Group particularly wishes to emphasize that the présent
tuberculosls research programmes being conducted by WHO all represent important
begimings in the very fields of beaééreh activity considered to be of the most
immediate importance by the Scientific Group on Tubereulosis. Accqrdingly, #he
Group hefeby presents the following recommendations to the Directar;ﬁéﬁéral of the
World Health Orgenization and strongly urges their adoption: '
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1. There should be a substantial increase in tubereulosis research by WHO, both
in the form of WHO internationally-conducted research and WHQ-assisted research.
This should consiat of expansion and strengthening of ecurrently operating projects

as well as the gtart of new ones.

3. There should be a central pesearch umit charged with full responsibility for
the selectlon, initiation, organization and actual eonduet of inﬁerﬁatianal
tubereulosis research and 1ts evaluation, - The Group has not formed an opinion
whether this unlt should be part of a general research wnit for several diseasss

or whether there zhould be an independent unit for this disease,

3. in formulating the terms on which the central research unit should be baged

the following points, among others, should recelve consideration:

(2) there should be a permanent cadre of research staff that may be rotated,

as the needs srise, between field and central operatblons;

(b) the director of the unit should have considerable freedom to transfer
funds from one heading $o the other within the total alloecation;

(e) there should be the closest links between fiecld and central operations
with a Iibepral budget for travel betwesn them;

(4) the need for special research projects should be recognized; such
projects should be financed by WHO without any substantial contribution fyom

host povernments;

{¢) =2 part of the budget must be explicitly designated for tralning posts

for senior and Junior research persbnnel;
(£) faeilities for adequate seientific consultation should be available.

Proposed programme and budget

The particular activities strongly recommended for immedlate support are:
TI. EXISTING RESEARCH TO BE STRENGTHENED AND EXPANDED

A. WHO-¢conducted, .

1. Laboratoyry and field studies on BCG vacelnes and vaceination.

2. Studies on isolation and classification of mycobactcria.,
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3. Epidemiologieal studles ineluding methodology.
4, Masg chemotherapy in under-developed countries.
5.  Chemoprophylaxis.
WHO-assisted |
1. Danish Tubereculesis Index.
2. Tubereulosis Immunization Research Centre.
3. ‘Tuberculosis Chemotherapy Centre, Madras.

PROPOSED NEW RESEARCH

WHO-conducted

1. Specific studies on the factors involved in acceptability of long-term
self-adninistration of anti-tuberculosis drugs.

2, Studics on atypical mycobacterial infuetion and disease (ineluding
bacteriology, pathology, clinie, provalence and spread).

3. Davelopment of internationally acceptable standards for measuring drug
resistancs in mycobacteria,

i, Studies on risks to conbacts of chronic exeretors of INH-resistant
strains.

5. Ascertainment, on a wide geographie scales, of prevalence of drug-resistant
strains in appavently new cases with special reference to primary
INH-resistance.

6. Controlled trial of BCG vaceination in arcas with much low-grade tuberceulin
sensitivity.

WHO-asslgted

1. HNutritional factors in tuberculosis (with special rcfercnce to relationships
of INH to vitamin B metabolism, ete.).

2. Pharmacodynamics of INH, ete., including dosage forms.

B Speclalized studies on the mechanisms of host resistance.
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4, Studiea on management of far.advanced cases,

5. Studiea on problems involved in revaccination and 1n the "boosting"

gffects of tuberculin,

The Belentifie Group found it desirable to make it reasonably clear what was
meant by a subatantlal inereasc in research" by glving at least an indication of
what order of expenditure the expanded programme could be expected to eéentail.
Having been informed sbout the approximate cost of WHO perszonnel and supplies and
cquipment, the Group believes that roughly $ 200 000 ean be c.ffectively and wisely ‘
used In 1959; $ 650 Q00 in 1960 and $ 1 000 000 in 1961.

These figures, which of necessity are rough estimates, are in addition to the
eost of present field rescarch projects, but include the eost of continued operation
of the central resesrch unit which, it is envisaged, would absorbk the present
alleecations for the Tubsrculosisz Hesearch Office. During 1959 a considerable
strengthening of the central research unit would take plage, the present TRO not
heing able to cope properly with ongoing research pfbjects. In 1960 and 1961 new -
projects, as indicated in the table below, would gradually be initiated. For example,
three projects on aoceptability of chemotherapy (A.1) would have started in 1961, and
the large BCQ control study in a country with high prevalence of low-gfade sensitivity
would be in full operstion after January 1961.
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1960

l961

Central research unit. (absorbing TRO)

Danish Tuberculosis Index

$
190 000

25 000

$
250 000

25 Q00 |

215 000G

275 000

Froposed new research

A. WHO-conduoted

A.l Acceptabllity projeots

A.2  Atypleal infection projects
Drug resistance standards

| Contact risk with INﬁ-resiatant
strains '

Prevalence of drug»resistaﬁt
strains -

BOG vaccination trial

300 Q00
(3 studies)

50 000

100 Q00

25 oo

150 Q00

£25 000

WHO=a5515ted

B.1-5 inclusive

100 000

GRAND TOTAL

194 OQO

1 000 0060
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APPENDIX

FIELDS OF RESEARCH

A. PFupdamental Bese&fchuiﬁ Tuberculosis

Tha importance 6f'thﬁ problems of immunity‘in tuberculosis 1s 1llustrated by -
the fundamentel fact that of the very large number of subjects infected with the
tubercle bacillus only a smell minority will davelop tuberculous Alasease.

Hence highly effactive immune proceéses occur in tuberculous infe¢tion, but
the metual mechonism of these processes 1 gtill largely unknown. The difficulty‘
of the problem is due to several factors: the complex antigenic structure of the
tubserecle bacillus; the important part played by specific hypersensitivity in the
course of the tuberculous infection; the constent interplay in tubsrculosis
between hypersensitivity and immunity, both operating through distinet mechenlsmg
hut influencing one anotherj finelly, the very marked influence of ¢certain non=-
gpecific nutritional and hormonal factors on the result and the effectiveness of
the {mtune processes., There is no other infection in which the anelysis of the
mechanisms of fmmunity presents such ﬁiffiﬁulties'bédauge there is no other |
infection in which ag meny different foctors have to be considered.

The concrete problems which 1t would be particularly deairable to stuﬁy aye:

1. A more precise mmalysis of the antigenic structure of different types
of tubercle bacilli, and the isolation in & more highly purifiei gtate of
the antigenic fractions.

.

2. Tnductlon of tuberculin-~type allergy wWith bacillary componente. -

%, - Production of gpecific immunity with bacillary componente ag Alstinct
from whole bacilli;

4., The so-called cellulay antibodies which are responsible for the
tuberculin type ellergzy. Relationships between these antibodies and the
eirculating antibodies which under certain conditlons appecr during the

course of the fmmunization,
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5, The cellulsr mechanisms that are at the basis of immunity.’

6, ‘e non-specific effects produced by‘éntifyuberqulosis {mmunization,
such as increased resisiance to other Infections mad hﬂightened capacity to
develop sensitivitx‘tQ‘other antigens,

7. . The influence of nutritional factors and, in particular, of ceriain
daficiencieau(prateins, lipids, vitemins ) ou the response of the organism
@ to tuberculousg infectlon.

8. The hormonal factors playing a role in immunlty.

More detsiled knowlsdge in these different fields would be not only of
theorstical iﬁtérest, but algo of considerable practicdl*importance.l Several
epidémiological éﬁd prophylactic pfoblams of far-reaching importance probably
camnot be solved before considerable progress has been made in the fields 1listed
above,  Thus the étudy of the spread of inféctions due to atypical mycobacteria
is closely ﬂapendeﬁt:oﬂ the preperation of more specific tubsrculins that will
permit a distinction to be made between those infected with atypical bacilli and
thoge infected with human-type or bovins-type tubercle bacilli, Similarly, the
preparation of vaccines not inducing hypersensitivity, a very desirable objlective,

1&’ is closely linked to thg 1§olat1on,and purificgtion of tha bacillery components
respouslible for the immunity. Finally, & better knovwledge of the role of the
nutritional factors would be of particular 1mpbrtance for tuberculesis control in

the under-privileged countries whers deficient diets are of such common oceurrence,

The research projects listed above are mot atrictly spesking of an inter-
national character absolutely requiring the collaboration of several countries.
Thay may be carried out in specialized national institutions. Howevar, a detailed

. review of the existing situation reveals that the number of centres in which such
rosearch is golng on is extremely limited, and tha't there is every prospect that
their number will further decrease. Thus, many of the scientists who are. partic-
ularly active in this field are advancing in age and young research workers willing
to enter the field mre difficult to find. It is therefore recommended that WHO
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attempt o stinulate anﬂ‘even.co—ordinata such research by giving selected resaaych
workers such auppart as they nead o antar the fileld, of conﬂider&ble {nterest in
this connexion ts the work carried out by the Tuberculosia Immunization Research
Centre in Copeuhagen, an institution established jointly by WHD ahd the Danish
Government, and subsequently subsidized by WHO. This work 1a remarkabla gnd showe
the quality of the results that may be obtained by & tesm working over e long
period in the same divection., - -Continuation of'thE‘WO:k‘ef"the;TIBC-éppeahs highly
desirable.

B. Ragearch ou BOG Vaccination

BCG vaccination has 1ong beeu used on & large scale and legitimately so.‘
However, numerocus problems remain to be solved in this field.. Among the most
important are those relating to methods for the biologieal assay of the immuniﬂing
potency of BUG vaccine, revacclumation, oral administration of BCG and evaluation
of the effect of BCG vaccination 1n countries with a high prevalance of low—grade
sensitivity to tuberculin.. . = |

1. Methode for biological assay of the jmmunizing potency of BCG vaccines:

It meems indicated to continue’ and to accelerate the elaboration of criteria
that will permit cdmparisons to be made of the immnnizing potancy of vaccines
praducad by diffarent centres and of succ6931VE vaccine batches from a glven centre.
Thiz problem concerns both fresh and freeze-dried vaccines, By theiy vary nature,
‘sudh studies require both the collaboration of the various 1nstitutas proﬂuning the
vaccines mnd the corordination of the work by a central unit ;-this co-ordinetion
includes the protocol for the studies, the supervision of their-cnnduct‘anﬂ the
interpretation of the results. The role which WHO will have to play in this
field is extremely important since WHO obviously will have to act ag co-ordinator.
A gtudy of the immumizing potency of the Japanese freaze-drieﬁ'glut&mate vaccine
is 5t présent being conducted by TRO in cullaboratlion with several other special-
ized instlitutions. It appears, however, that the present igek. of pérscunel at TRO
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makes the execufibn of lts task very a1fficult and thus carries the risk of
reﬁuciﬁg the afficady of the work undertaken. -

2. Revaccinption and resensitizing effect (booater effect) of tuberculin

The problem of the biological basis for revaccination has been very much
neglectea'so far. Systemstie revaccination at regular 1ntefvals is carried outb
in 8 numbeyr of countriesz but this is done on purely empirfcal grounds: nelther
the duration of‘the vaccine~induced 1mmunity nor the critefia for ﬁeterminiﬁg iis
waning or its disappearance have baen stﬁdied in deteil. The problem is complic-
ated by a particulﬁr phenomenon, the reinforcing (boosting) effect of tuberculin
injections. on the_post-Vaccination allergy. The import&hce of this phenomenon
bas recently been demonstretefl. Repeated post-v&céination tuberculin testing,
it bag been found, tends to counteracf wvaning of the allargy,'which ig the only
aveilable indicator of a ﬂecreasé in the vaccine-induced immumity. A ﬂefailed
study of this phenomenon is indispehsable if the problem of revaccinatlions is to
be golved. The prohlamé relating to revaccinatioﬁ ang tﬁe boosting effect of
tuberculin should be studied both expgrimenfally and in man. it is considered
nost important that use be made of the Denish Tuberculosis Indez for the latter
part of the studies. |

3. Dral administration of BCG vaccine

In many Latin American countries BUG is given orally in large, repeated doses
{technique of da-Assis). Under certain conditions, this veccination iz given not
only to tuberculin-negative subjects but to all subjects, without any preliminary
tuberculin testing. It appears that these procedures, viz., orsl vaccination by
large, repeated doses of BCG and the uge of this veccinetion without any previous
screening of the subjects fo be vaccinated, have never been the subject of Qéry
detalled experimental studies. Furthermore, no large-scale. comparative fisld
study has every been made between this form of vaccination and the other, more
generally used, methods of vaccination, Such o study would be highly desirable.
e Institute of Tuberculosis of Bshia, Brazil, has declared itself ready to
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co-operate closely with WHO.  The assigtance of & team trained and supervised hy
WHO would be of grest value. Such collaboration between the Inastitute of
Tuberculosis, Bahia, and WHO could, 1%t 1s believed, lead to studles of many other
problems of particular ﬁmportance for tuberculosis contrul in the countries of

Latin Amarica, where tubsrculosis is still highly prevalant

4, Studles of the sffects of vaccination in countries with 2 high prevalenae
of low-grede tuberculin semsitivity : .

With the presant criteria for vacaination, & consideruble proportion of the
subjects with low-grade - so~called non-specific - sensitivity to tuberculin will
be vaceinated, Certmn obsewations ’ experimenta.l ag waell as epidemiologicml d
indicate thet those who have this type of sensitivity also have a certain degree
of specific immunity. This mekee it very ‘3ifficult to assess accurately the
benaefits of vaccination in the many regions where 1ow—grade sensitivity 18
prevalent: the groupa vaccinatea will camprise both peraona who had no specific
imaunt bty at the time of vaceination and persons who haa some apecific 1mmun1ty,
and the proportion of these two cetegories may vary considerably from one community
to another, In the opinion of the Group, ‘the above represents an important
problem and a specifically designed study seems clearly indicated, In such a
study, which would hﬂve to be conducted In a country with a high prevalence of
Yow-grade tuberculin sensitivity as well as & high prevelence of tuberculosis,
toth the persous to be vaccinated end the controls would"be;Gﬂrgfu;}yﬂfnpthgr
#4vided inte two groups - those without any detectable gensitivity and those with w
Yovegrade sensltivity. | |

€, [Besearch on Tuberculin

The recent studies by TRO on the odsorption of tuberculin to glass and the
mecns to prevent this adsorption (py addition of Tween to the d1luent) and on the .
ut&hiliiatinn of tuberculin dilutions are very important and should be. continued,

The following investigations cre held to be of extremé epiaemiologi¢al"
tmportance ' ' ‘
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1. ‘Pests with tuberculins from Aifferent straine of atypical mycobacteria
in tdberculosis prevalence surveys In different geographic regions.

In view of tha‘presant lack of knowledge concerning the geographic
distfibutibn of infections due to atypical mycobacteria it would seem indic-
ated, in certain surveys of the prevalence of tuberculous infection, to use
geveral tuberculins in order to bring out any stronger sensitivity to tubser-
culins from atypical mycobacteria, The chances thet such studies will
succeed are, however, rather limiteﬂ because of the low'spacificity shown by
thssé tuberculing in exparimenthl infections with aty?ical organd sms.

2. Preparation of more specific tuberculins

There iz thus every reagon to intensify the regaﬁrch on the freciion-

ation and purification of tuberculo-protéins from the various types of

typlcal and atypilcel mycobacteria, in order to obtain more specific tubereuline.
Tt is not likely that studies on the distribution of infections due to

atypical organisms will make any decisive progress before this goal has been
attained, This circums#aﬁ¢a, alrecdy reférred to in the foregoing,
‘11lustratgs the great importaﬁce that research of seemingly purely theoreticel
interest may have for the advencement of our knowledge of the epidemiology of
tuberculosis. ' ‘

D, EResearch on Mycobacteria

1. The problem

In connexion with the‘WED-aésistaﬁ tuﬁerculosis‘projécta, a co~operative
study on mytabacterid has been gterted Ey WHO and = number of national ressarch
institutions. Its aim is to obtain more'information on the prevalence of the
various types of mycobacterin oceurring in different parts of the world, te study
thelr wirulence and drug sen51tiv1ty and their epidemiologlical and immunological
1mportance to men, ‘

?he first - preliminayy - resulte have cleayly shown that the problem under
study is more complex than was antlcipated. Besides the problems posed by the
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typing of the different mycobacteris, & uew problem has appeared which concerns
the isolation of mycobacteria amd, im particular, their atyplcsl variants; the
lotter seem to be more frequent in some parts of the world, being particulerly.
common in countries with & high prevalence of low-grade tuberculin sensitivity.
No suitable techniques exist for the detection of theae.atypical‘atrains, which
may well be of great importance from the immunclogicsl ana‘epidemiqlagical
standpoints.

2, 'The research'reguiraﬂ ‘
The alucidation of the,important problems outlined above will involve!

{a) The development of & simple culture techniqua suitable for use in
smell laboratories With 1imited facilities. ’

(v} TFEloboration of methods for preserving typical and atyplcal mycobacteria

contained in sputum specimens, ete.
(¢) Studtles dn the clessification of atypical mycobacterie.

() Experimental studles of the ralative pathugenicity of the different
etypleal strains for various animalispegies. These studies would alsc serve
to determine the Aegree of immunity to tuberculosis induced by these strains.

(e) & large internationclly-conducted research effort to define the

geographic pattern of the various mycobacterial disesses in man.

(£f) A brocd ecolegical study of atypical mycobacteris not cauﬁing disedse
in man, to ascertain their prevolence in domestic animels, their ﬂistribution
in neture ond thelr significance for men (viz, thelr sbility to pradune
infection in man and %o induce aensitivity to tuberculin).

Thege studies might be followed by the setting up of & WHD-supportedﬁreigrence
laboratory for tuberculosis in one or more national institutions. Buch afreferenna
laboratory would serve ag & centre for collection and ¢lassification of mycobocteris,
Other functions would be to elaborate bacteriological methods and techniquas.for‘
consideration as international steniards and to train national personnel in such
standard techniquaa._ H o
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E. Rusqégchlon Epidem¥ology

There is an urgent need for fuftﬁér gtudies on the éﬁiﬁamiology af tubsrcul-
osis. Thus, before effective control of tuberculosis can be attempted in the
lens deveioped countrieé moré must be known about’ the nature and extent of their
tuberculosis pfoblem. In 2 nmber of theze countries surveys of the prevalence
of tuberculosis have been or are being conducted by WHO and thies work should be
sontinued and congiderably expended. The large amount of data accumulated during
these surveys cohstitutes an importent source of epidemiclogical informetion which
should be utilized more fully than has been possible so far, Furthermore, the
prevalence survays should be supplemented by longitudinal surveys to provide dats

also on the ilncidence and trend of tuberculosis,

1. ‘The probiéms '

:(a), Studlies on the extent of the tuberculosis proﬁlem must be based on
relevant indices of the presence of tuberculosis, The group agreed that
prevalence of "infection" end incidence and prevelence of "bacillary

tubsrculosis” would be the most valuable comparative indices,

(1) In'many varts of the world determination of the prevalence of
- infection 1s-eeriously hampered by the presence of low-grade sensitivity
to tuberculin.,  Specific. tubereulin tests would be desirable. This
-{nvolves, among other things, field studies of the value of certain
frections of “tuberculin found to be promising in experimental work,

.(2) Coﬂordinafed labofatof& regearch is required for the identification
and clasaification of mycobacteria isol&ted in the course of the
epiaaMiologieal studies.

() TResults from BCG vaceination trials in differenﬁ perts of the world

- indicate that the low-grade aensitivity to fubercutin may be associated with
2 certain incresse of the host resistance and mey interfere with the Tmmwniz-
ing effect of BUG vaccination. This possibility is of great importance in
many countries end large-scale stufiies of the prevalence and the epilemiological

significance of low-grade sensitivity are therefore strongly indicated.
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(¢) . Epidemiological studiee on the spresd of isoniazid-resistant tubercle
bacilli in the general population are going on in some countries (Uniteﬂ
States of Americe, United Kingdom, Denmerk - including Graenland). The
valus of such gtudies would be further 1ncreased 1f, with the assiatanca of
WHO, uniform internationally-accepted criteria for isoniazid-reﬂistance g
could be established. ' |

{2) 1In some technicelly developed countries with o low and aecliuing
pravalence of tuberculosis it should soon become possible to raorientate .
the tuberculosis prﬂgrammé'towards'eradication. Before such & reorientation
can he enyiaagéd, however, & number of gpecial epidemiological problems mugt - ‘lﬁ
he solved. -

A research project - the Danish Tuberculosiz Index - designed to study:.
these problems has been operating in TDenmark for some years. This country
ig some yeoars ahead of most other countries in the progress towards thﬂ
eradication phase and 1t offers particularly favaurable“conditions for the
epidemiological atuﬂias requirea to guide future eradication programmﬂs.

The work of the Deanish Tuberculosis Index, an enterprise gpongored -and
partially supported by WHO, was reviewed, It was agreeﬂ that it wag of
great international importance representing probably the most important
regearch sotivity in the field of eradication problems, Among the problems
it has taken up for study are the benefit, if any, of BCG vaccination in the
eradicotion phase and the possibility of subdividing the general population -~ ‘
mainly on the besis of simple ‘examinationeg such as tuberculin testing and
chest radiography - into groups with markeﬂly different riska of developing
tuberculosis disease, The definition of low-risk groups woulﬂ permit a
reduction of the enormous number of routine X-ray examinations and the pin-
pointing of high-risk groups WOulﬂ allow 8 concentratimn of the preventive
efforts. ‘

In view of the above, 1% vas recommended that every effort be 'made to
gtrengthen end considerably expand the Denish Tuberculosis Index.
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F. Research on Chemotherapy

How anti-tuberculosis chemotherapy should be applied to be most effective 1z
s problem that 1s far from solved anywhere and lemst of all in the under-developed
countries where the prevalence of tuberculosis is highest, The restricted health
services and present economic difficulties in the under-developed countries demand

an original appromch needing considerable research,

1. Domiciliary versus sanatorium treatment

The filrst stage of the Chamotherapy Basaarch Project in Madras {(of which WHO
is & mﬂjor sponsor) is designed to show whether iomiciliary chemotherapy unler
Pregent-day conditions in India can compete with institutianal treatment. Should
it prove justifisble to dispense with hospitalization (emcept in special cases),
there will be an immediate ﬁeea for datermining the most efficient an? economic

methods for mass epplication of chemotherapy on a domiciliery basisz.

2. Methodology of mass chemotherapy

(a) The methodology of mass chemotherapy is being, or will be, studled in
geveral prolects started by WHO. These include the Chemotherapy Research
Project, Madras, and the Chemotherapy Pilot Projects in Tunisia and Kenyz,

A further WHO-zssisted project dealing with this problem iz in the planning
stage. The plans for this project ~ the National Tuberculosis'Centre, Tndia -
envigage roseerch on & realistic socio-medical approach to the control of
tuberculasis in urban and‘rural communities in Tadiaz, As the resulis may
have spplication o wany other areas this investigatiou should have the
strongest support

(b) Btudies of the acéeptability of loug-term gelf-adminlstration of drugs

in the chemotherapy and chemmprophyl&xis of tuberculosis form part of the
ehove=mentioned projects. Nevertheless, there is & need for trials specific-
ally designeﬂ to investigate this problem. Thage should involve consideration
of psychological and cultural factors, methods of supervision and distribution
of drugs, and the forms of the drug used. Assessment of the attitulde of the
population to tuberculosis would also be of value. |
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P More effective drurs and drug regimens

(a) 1In spite of the advances in the chemotherapy of tuberculosis, there is
still & great need for further research on the drugs to be used, perticularly
in domiciliary treatment. Work is in progress (e.g. in East Africa by the
British Meiicel Research Council) to improve the effect of chemotherapy by
finding cheaper and more sffective companion ﬂruéa for INH ih#n ﬁAS. KNew
vays of ndministering isoniazid, anl 1nﬂeeﬁ.new‘drﬁg$ altogeth&r, are needed.

(b) The metabolism of INH varies between individusls and 1s possibly altered
after long periods of treatwment; mensurement of INH blood levels may assiat
in indicating these differences, High dosuge regimens {which some workera
congider desirable) may produce toxic effects which can be obviated by the
ugze of pyridoxine. Beceuse of its relatively high cost the latter cannot be
used In the under-developed countries but cheaper vitamin alternatives may
posaibly do zs well.

These problems are of considerable importance, Some lend themsgelves to
international co-operative studies and this applies in perticular to the
question of variations in INA metabolism.

L. Nutrition and chemotherapy

INKE appenrs to have an effect on the vitomin B metebolism of the Body and
Indeed may have a relationship to other nutritional factors. This becomes of
great importance when the drug is used in under-nourished populations. Also INE
end its analogues may prove o useful tool in basic studies on nutrition.

It ig consldered desirable that intensive rasearch be undertaken in this field
with the co~operation of mutritionists., Some of this rasearch might be done in
the - Chamnthermpy Centre, Madras, and this poslibility should be actively axplored.
Furthermore, it iz suggested that WHO promote such rese&rch 1n a well equippad
university centre.
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Drug resistance

(2) In some parts of the world there is already evidence of a build-up of
drug resistance, due largely to inadequate courses of treatment and possibly
to some extent to the transmission of drug resistant orgenisms from patient

to contact., More observations are needed on the prevalence and significance

of this phenomenon and its potentizal In reﬂuciﬁg the effects of mass chemo-

therepy. TWHO is in an excellent position fo organize end to pertake in
collaborative surveys in varigus areas of the world, As a corollaery 1t is
most {mportant to establish sgreed bacteriologicel criteria for drug resistance,

(p) An importent question in' the epidemiclogy of Arug resistance concerns the
risks run by the contocts of patients who are excreting tubercle bacilll with
various levels of resistance to isoniazid, and varying virulence to guinea-
pigs, An ansvwer to this question is urgently needed in view of posaible
netional progrommes involving the widesprwed use of isoninzid with, and
especially without, a comparnion drug,

Information on the spread of isoniazid-rosistant organisms in areas with
sdverse social conditions will be obtained from the Chemotherapy Research .
Project, Madras, and the Chemothercpy Pilot Project, Kenya (spreed from
patients to their household aoutacﬁs) and from the Chemotherapy Pilot Project,
Tunis (sprecd from petients to other members of the community). More exact
exparimental studjies on the trénsmissibility of these resistant orgenisms are
being undsriaken in monkeys in the United States of America, Infbrmation of
a complementcry typse hae been obtained by national surveys of primary drug-
resistance both in the United States of America and Great Britain, ani these
might well be repented perioaicaily thefe snd elsewhere. In addition,
valuable information could be obtained if the WHO surveys inte the prevalence
of ‘uberculosis were to include measurement of the drug resistance of any
gtraing of bacilli 1solnted from persons newly 3isgnosed as tuberculous.
Finally, attention is drawn to a special oppsrtunity for researk that presents
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ttgelf in certain localities where for meny years wide use hag been mede of
embulatory treatment with INE., A ssmple survey of the population in one or

wore of these localities might well indicate how much risk - in terms of

disease - the gpread of drug-resistant organisms involves,

Regearch on Chemoprophylaxis

Judging from the established properties of INH 1t seems reasonsble to expect
that this drug will be of use in the chemoprophylaxia of tuberculosis. There are ‘
two major fields in which chemoprophylazis coulld be uged; (a) Eri Ty prophylazxis
and (b) secon&arx prophylazis, By primary prophylaxis 1z meant the administration
of the drug to uninfected persons who are at high risk of contractihg tubarculous
infection; in secondary prophylaxis, on the other hand, the drug 1Bdaﬁministereﬂ
to pérsons who are alresdy infected with tubercle bacilli - as esvidenced by &
positive gkin reaction to tuberculin - but who show no signs of tuberculous

disenge, (Secondary chemoprophylexzis should be clearly distinguished from so-
called preventive chemotherapy - the zdministration of anti-tuberculosis drugs to
persons with certain eigne of tuberculosis such as pulmonery X-rey pathology. )

l. Problems

The use of INH in chemoprophylaxis ralses three msjor Problems, These

concern:
(a) The possible risks connected with the prophylactic adninistration of TNH.

(b) The evaluation - by means of field trizls - of the benefit of
chemoprophylaxis.

(¢) The acceptability of long—term self-giministration of INH to entirely

asymptomatic peraons.

What can be said at present is that while several details of these problems
§%il]l requiré research, nothing hes yet eﬁergeﬂ that would ¢learly precludg the
possibility thet INH will be useful, and perhaps highl& useful, in chemoprophylaxis
Programmes,
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Apgggach and Egogosea rogearch

(a) The possible risks of chemoprophylaxis with INH are: drug tozicity,
interference with the development of fmmunity and the creatlon of drug-
resistant populations of orgenisms.

The Group reviewed present kﬁowleﬂga. It was agreed that toxleity
and drug resistance were points of minor importasce for chemopropvhylexis;
this in contrast to their importance for chemotherapy.

As regerds the possible effects of anti-microbial drugs on the emergence
of specific resistence to tuberculosis, 1t was agreed that this area of
fundamental laborstory research was of considerable importance but that it
required no special effort on tﬁe pert of WHO sipce it had already attracted
a large number of independent laboratory investigators,

(v) The effect of chemoprophylaxis is being mssessed in & numbar of projects,
Among these are the chemoprophylexis stuiles conducted by the United States
Public Health Service - primarily directed ot secondary chemoprophylazis =
and the Tunisia and Kenya projects (WEO) which both include primory as vwell
ag secondary chemaprophylazis. Other studies - devoted to secondary chemo=
prophyloxis - cre being conducted by the French Institute of Hyglene, the
Porlenini Institute in Rome and the Donish Tuberculosis Index (in Greenlend ).
In the opinion of the Group this research should provide sufficient inform-
ation on the general value of chemoprophylozis.

The Group alzo ﬁiscuﬁseﬂ the zavisability of settipg—up specinl stodlios

on secondary chemoprophylaxis in certain high-risgk groups such as adolescents,

‘mineworkers and adults with strong skin reactions ® tuberculin, Further,

the advigability of studies on the association of primory chemoprophylaxis
and vaccination in uninfected, highly exposed children was considered.
Phers was genersl sgreement thet such studies should be promoted end - i
the case arcse - co-ordinated by WHO but that there was no need for a WHO
conducted research effort in this field.

{e) The acceptability - to different societies - of long-term seli-
administration of anti-tuberculosis drugs is & vitally important problem
requiring considerable speciaslized research. (For details of the research
prupéaaﬁ see under E., Research on Chemotheropy. )




