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The Executive Board, at its twenty-fourth session, after having considered the 

preliminary repCrt of the Director-General on the review of BCG vaccinatiân programmes 

adcpted a resolution (EB24.R26) reQuesting 

"the Director-General to present a further report on the evaluation of the 
internationally assisted BCG ma^s vaccination programmes to the twenty-fifth 

‘ sessiOi of the Executive Board?
1

 • 

In conpliance with this resolutiai, the present report is submitted as a continuation 
a 

cf the first report (hereinafter called the Preliminary Report).— 

The need for an assessment of the BCG programmes carried out with international 

assistance, together with a study of the organizational methods applied and the costs 

involved, has been repeatedly stressed even in earlier stages by the Expert Committee 

on TuberculCfeis as well as by the WHO/ÜNICEF Joint Committee on Health Policy. 

But even without these special requests
#
 an evaluation of all aspects of the BCG 

vaccin玖tiai pr6ferammes is certainly fully justified by the mere fact that these 

programmes, which have been carried cut with the assistance of IÏÇ, UNICEF and WH#： 

during more than ten years, represent the largest international vaccination programme 

and probably one of the largest international health prérjgrarames in the world tuday. 

In this report, an attempt Is made to analyse, as far as possible, the influence 

6f the ECG campaigns cn the prevention of tuberculosis in the countries concerned, а 

task which, as will be clearly seen, meets with great and fundamental difficulties» 
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Further, an analysis is made of the organization of the campaign, to ascertain as 

far as possible whether time, money and effort have been well spent. Finally, an 

attempt is made to show to what degree, if any, the oanjpaigns have been able to 

influence and to promote public health activities in the campaign countries. 

However, it should'be realized that such a comprehensive evaluation is a very 

big undertaking indeed and it is obvious that the outcome of this work mainly depends 

cn the material available. Owing to the limited time available, the necessary 

information has not in many instances been as readily obtainable as would otherwise 

have been the case. A questionnaire requesting basic data was sent out to most of 

the campaign countries, but by the time this report had to be completed, only very-

few answers had been received• 

The ma夂erial used for this evaluation has therefore consisted mainly of routine 

and final reports from the field teams
#
 special summary reports prepared by the 

regional offices, BCG assessment reports, the reports of the Expert Committee on 

Tuberculosis and of the WHO/UNICEP Joint Committee on Health Policy, and special 

reports by governments. 

Visits to the mass campaign projects in order to get first-hand information on 

a number of important points would have been most desirable but were possible only in 

a very few instances, mainly because of the limited time available. 

The assembling of the material on which the report had to be based has involved 

a considerable amount of work for WHO regional offices and governments and their 

assistance in this matter is much appreciated. 



EB25,丨 7 

page 5 

PART I 

1. Protection given by BCG (the technical aspect) 

The object of any BCG mass campaign is to give the highest possible degree of 

specific protection to individuals in need of it and to ensure that such protection 

is long lasting. 

The need for a scientific evaluation of the protection afforded by BCG vaccination 

and of the duration of such protection has long been felt. It is unfortunate that 

controlled trials designed for a sound evaluation were not undertaken until many 

years after Calmette's discovery. 

At its fourth session,in 1950� the Expert Committee on Tuberculosis considered 

the practical and scientific problems involved in BCG vaccination programmes and 

recommended that "further special investigations be carried out in order that a more 

precise appreciation may be reached of the degree of benefit of BCG as a large-scale 
a 

measure in tuberculosis control in different populations •— Nevertheless, as was 

stated at the seventh session of the Joint Committee on Health Policy in April 195斗 
f,

at the time of the introduction of mass campaigns it has been recognized that no 

information of sufficient accuracy was available to form a basis for carrying out 

comparative epidemiological studies at a later stage", and further "no machinery 

existed for the evaluation of the efficacy of BCG"; and again, at the same session, 
tf

no evaluation (is) possible, unless, perhaps, control studies could be set up within 

the framework of the present programmes". This, however, seems not to have been 

possible within the framework of the mass campaign, where assistance was urgently 

required and was therefore given with the minimum delay and to the greatest extent 

possible. 

The Preliminary Report gave an account of the trials so far undertaken in 

different parts of the world. This report was submitted to the Expert Committee on 

—Expert Committee on Tuberculosis - report on the fourth session (1950) 
Wld Hlth Org> techn> Rep, Ser,工，8 

- O f f . Rec> Wld Hlth Org, 57 
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Tuberculosis at its seventh session in September 1959» The Committee agreed with the 

general conclusions contained therein and, with some revision of the wording of these 

conclusions, made the following statement : 

"Existing knowledge and experience show that BCG vaccination can give 
a considerable degree of protection against tuberculosis, that the inconveniences 
and risks associated with the vaccination are insignificant, that it can be 
applied on a mass scale at costs and with personnel which any country can 
afford and in a way which is acceptable to the population, and it is therefore 
the considered opinion of the Committee that BCG vaccination should have an 
important place in and form an integral part of the tuberculosis programme 
in most countries• The exact place for BCG vaccination in this programme 
will vary in different countries, according to the epidemiological situation 
and the existing system and facilities for tuberculosis control. When the 
prevalence of tuberculosis in a country has decreased to a sufficiently low 
level, coverage of the whole population is not necessary, and BCG vaccination 
may be confined to selected population groups which are particularly exposed 
to infection. 

1.1 Further controlled BCG trials 

Since the Director-General submitted his Preliminary Report, the British Medical 

Research Council has published its second report on the BCG and Vole Bacillus Trial. 

In view of its importance, a summary of this report should be added to the four 

studies that have been analysed in the Preliminary Report. 

1.1.1 Trial in adolescent urban population (II) (British Medical Council) 

This second report
1

 deals with the results obtained after a further period of 

observation of at least two-and-a-half years. Thus, by the end of 1958, every 

participant had been in the trial for five years, and some for as long as seven-and-

a-half years. It should be stressed that the participants in the trial were all 

children at the age of puberty when the trial started； by the end of 1958 they had 

thus passed the period of life usually regarded as one of the most vulnerable as far 

as tuberculosis is concerned. 

The criteria used for an unbiased assessment of the results remained unchanged 
2 

throughout the trial. It is seen from Table la. Annex I, that the incidence of 

tuberculosis in the BCG-vaccinated group is constantly much lewer than in the concurrent 

-Document WHO/TBC/47, p. 12 
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control group (ls4.6 for the first, 1:7»7 for the second and 1:4 for the third period 

of observation). There is, however, one significant change in the relative incidence 

of tuberculosis shown by the different groups: while, during the first period of 

observation the incidence was highest in the group of strongly positive reactors 

(induration of 15 mm or more), in the second and third period it is highest in the 

negative non-vaccinated group, the incidence among the strong reactors showing a 

steady decrease (see Pig. 1); 

The second report of the British Medical Research Council also gives information 

concerning the nature and extent of the disease in the different groups. Prom 

Table lb, Annex I, it can be seen that none of the five cases of tuberculous 

meningitis occurred in the vaccinated groups and only two of the cases of extra� 

pulmonary and other forms of tuberculosis. This seems to confirm the long-held view 

that BCG vaccination can, above all, prevent the generalization of the disease. It 

also seems rather significant that out of 59 cases of tuberculoos pleural effusion, 

only eight belonged to the two vaccinated groups, while the ratio of pulmonary to 

other cases was about the same in all groups. Again, a detailed study of the cases 

of pulmonary tuberculosis (see Table Ic, Annex I) shows that none of the five cases 

of miliary lesions appeared in the vaccinated groups. Also, the largest lesions 

(involving more than two rib interspaces) occurred among more cases (26 per cent.) in 

the negative non-vaccinated group than in the vaccinated group (11 per cent.), while 
2 

the smallest lesions (up to 6 cm ) appeared in 48 per cent, of the vaccinated cases, 

as compared with 32 per cent, in the non-vaccinated initially negative cases. To 

quote the original paper: "There is thus a suggestion (which does not attain 

statistical significance) that in the vaccinated cases the lesions, when first 

detected, were on an average not as extensive as those in the negative non-vaccinated 

group." As far as cavitation of the observed lesions is concerned, there is, however, 
w

no evidence of important differences in the presence of cavitation between cases in 

the different groups
и

. All in all, "the degree of protecticn from vaccination for 

the extensive lesions was at least as great as, and may have been greater than, that 

for the less extensive lesions"• 

The percentage reduction in the incidence of tuberculosis attributable to 

vaccination is calculated to be as high as 84 per cent. There has been no evidence 

of a waning of protection. 
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It might be worth while to quote the authors
f

 summing up of the benefits of mass 

vaccination。 These, they state, depend in general on: "four main factors� which may 

vary with circumstances 5 

(1) The basic degree of protection afforded by vaccination to those who are 

tuberculin negative. 

(2) The risks run by the latter (if not vaccinated) of acquiring natural 

tuberculous infection and disease during the ensuing years. 

{3} The incidence of disease during the ensMing years in those already 

tuberculin positive at the age at which vaccination is offered. 

(斗） The relative proportions of individuals tuberculin positive and negative 

at this age. 

These factors are to some extent interrelated'
1

. 

Id,2 The South Indian trial 

А сomir/onity-wide study in tuberculosis control has been carried out since 19^8 by 

the Tuberculosis Research Centre, Madanapalle, South India. In 1950, the study was 

expanded to include a small town and a fairly high number of villages near Madanapalle, 

with a total population of about 50 000. In connexion with the study, a trial of BCG 
3 

vaccination in a village population was set up. It was designed to determine not only 

the degree of allergy and the conversion rate induced by the vaccine but also, if possible 

to determine the effectiveness of the vaccine in preventing the development of disease. 

The trial was started in November 1950 and included 4575 tuberculin-negative 

individuals, of whioh 2082, selected by a random process, were vaccinated and 2494 left 

unvaccinated as controls. The trial population included all ages but the number of 

persons ever years of age was relatively small - 125 in the vaccinated group and 2б0 

among the controls• After vaccination, both groups were examined four times at fairly 

regular intervals, the first time about three months after vaccination (first round) and 

then in three follow-up rounds with intervals ranging from one to 1Л year. Eighty-two 

point nine per cent, of the vaccinated and 8l«6 per cent, of the non-vaccinated were 

X-rayed during the first round while 66.4 per cent, and 64.6 per cent, respectively had 

at least one seoend photo taken during the succeeding three rounds. 

Tuberculin testing in both groups revealed an extremely low level of allergy; the 

highest mean-size^ 6:97 mm, was observed in the group vaccinated in the second and 

retested in the fourth round. 
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A total of 48 cases of disease has been discovered, 2斗 in each group. Of these, 

nine were quite probably of non-tuberculous origin (four in the vaccinated and five in 

the non-vaccinated group)• Of the 59 cases of tuberculosis, 14 (five and nine 

respectively) were diagnosed as being of a "chronic" nature (not a very well-defined 

term), and of these 14 cases 10 (four and six respectively) were classified as 

insignificant lesions• Of the "recent" lesions, five in each group were again diagnosed 

as being "insignificant". This leaves only a very small number (15 in all) of patients 

having either active or perhaps inactive significant lesions (see Table II, Annex I). 

Data on bacillary findings are not given. For further details the original paper should 

be consulted. A superficial examination of the data might lead one to conclude that 

there is practically no significant difference in the incidence of tuberculosis 

between the vaccinated and the non-vaccinated group. This seemingly contradicts the 

conclusions to be drawn from the BMRC trial. It is therefore necessary briefly to 

discuss the possible reasons for these poor results. 

First there is the fact of the very low level of post-vaccinal allergy. This is all 

the more striking because in a similar and even adjacent population in India, levels of 

allergy have been ascertained by the BCG assessment team that come close to figures 

obtained in Denmark and elsewhere. However, there seems little doubt that the results 

of this trial indicate that there is a definite relation between the degree of post-

vaccinal allergy and the degree of BCG-induced immunity. It should also be mentioned 

that in tuberculous patients in Madanapalle quite high degrees of allergy (15-14 mm) 

have been found, which shows that the people of this region respond, like those anywhere 

else, to virulent infection with mycobacterium tuberculosis• 

Another fact that must be taken into account is the high prevalence of low-grade 

sensitivity in South India. If it is true that low-grade sensitivity may reflect a 

certain, even though as yet unknovjn, degree of protection^ then the similarity of the 

results obtained in both groups would be less surprising. 

What might, then, be the cause of the low post-vaccinal allergy? It could be, and 

probably is, the vaceine itself which, although of satisfactory potency when delivered 

by the production centre, might have suffered during transport or use. Such possible 

causes of unsatisfactory vaccination results will be discussed in a later chapter (1.4). 

The same might be true for the tuberculin. That the reading of the tuberculin tests 

has been, at least in some instances, somewhat unsatisfactory has been proved by dual 

readings• Thus, reading the reactions of the same group on the same occasion, a 
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we11-trained nurse from the WHO assessment team obtained a mean-size of induration of 

11.5 mm, whereas a local nurse obtained only 5-7 圓• All these factors may have, singly 

or together, considerably influenced the result, the more so as there were frequent 

changes of personnel. 

Finally, the trial population was rather small and sampling errors cannot be 

excluded• All these possibilities are discussed in the paper itself• 

In the oiroumstances, it is impossible to draw any definite conclusions from the 

South Indian trial, either as to the protective value of the vaccine in a South Indian 

population or, even less, as to its value in general• 

The British Medical Research Council's trial, on the other hand, can only strengthen 

our view that BCG vaccination definitely gives protection, and may give even a high 

degree of protection, against the disease. There are, however, many problems yet unsolved 

which make further research urgently necessary. 

1.2 Post-vaccination sensitivity as a yardstick for evaluating the results 
of the BCG mass programmes 

As long as the results of BCG vaccination cannot be reliably expressed in terms of 

a decrease of tuberculosis mortality and morbidity, and as long as there is no possibility 

of measuring the degree of immunity or resistance against tuberculosis by means of any-

reliable immunological test, we have only one yardstick with which to measure the 

protective effect of BCG vaccination - the level of BCG-induced tuberculin sensitivity, 

assuming, of course, that the degree of post-vaccination allergy reflects the degree of 

protection produced. This assumption is based upon animal experiments as well as upon 

the results of the controlled trials, even if sometimes cjily from the negative aspect, 
a 

as in the South Indian trial (see also thè Preliminary Report 1.1.3 and 1Л.4).— 

The tuberculin test� so far widely used for selecting people for vaccination 

(besides its use for diagnostic and epidemiological purposes), has now an even wider 

scope, being used to measure the degree of protection. However, the tuberculin test, 

like any biological test, is not an exact tool, and oan be used for comparing the results 

-Off> Rec> Wld Hlth Org, 96, 22 and 2J> 
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of BCG vaccination from group to group and from country to country only if all measures 

are taken to ensure a uniform technique and an unchanged tuberculin, and to exclude 

bias. 

1.2.1 The tuberculin test 

Prom the beginning of the BCG mass campaigns, it was agreed that only the intra-
I 

dermal (Mantoux) test should be used and reactions to this test (pre- as well as post-

vaccinal) should be measured in millimetres (using a ruler) and not merely estimated, 

as had been done before. The induration, being the more stable part of the tuberculin 

reaotion, is measured between three and four days after the test has been given. The 

result of the tuberculin test is thus used to measure the level of allergy of both 

naturally infected and vaccinated persons. 

However, the results of post-vaccination testing oannot, as is the case in pre-

vaccination testing, be expressed in terms of "negative
w

 and "positive". When the 

reactions to tuberculin of unvaccinated groups are distributed according to size they 

show - except in areas wh#re low-grade sensitivity is widespread • two distinct 

concentrations, one of small or zero reactions (the "negatives") and one of fairly large-

sized reactions - the "positives" (Pig. 2 and 3)- No such separation into two con-

centrations is observed, however, in vaccinated groups； the reactions in such groups 

are usually distributed fairly symmetrically around a central value forming a continuous 

unimodal distribution (Fig. 4). It would therefore be meaningless to divide the reactions 

arbitrarily into
 M

positives
w

 and "negatives". Instead, the mean-size of the reactions 

is used to describe the level of post-vac o inat ion allergy. The mean-size can be considered 

a fairly precise expression of the allergy in the group and should be given preference 

to the conversion rate (the percentage of "positive" reactors) which is still widely used 

in many countries as the only index of post-vacсination allergy. 

To give just one example : a retesting team in Indonesia reported, together with 

the average size of reactions, the conversion rates in two different groups by declaring 

every reaction of 5 mm and more as positive. A conversion rate of 100 per cent, 

corresponded to a mean-size of induration of 16 mm in one group and the very similar 

conversion rate of 95-7 per cent, to 9*7 mm in another group• Nevertheless, it is 

obvious that a very low conversion rate (e.g. Iraq, where conversion rates between 

33.5 per cent, and 57.1 per cent, have been obtained with different batches of vaocine) 

certainly indicates low average sizes of reaction and, therefore, bad results of the 

vaccination. 
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1.2.2 The tuberculin 

The great variety of results obtained in different groups even when the same vaccine 

and the same technique of vaccinating and testing has been used, has led to investigations 

about the role the tuberculin itself might play in determining the level of allergy, as 

it was often difficult to know whether observed variations in post-vaccinal allergy 

reflected true differences or were due to extraneous factors. The WHO Tuberoulosis 

Research Office (TRO) has carried out a number of studies concerning this question and 

it was found not only that tuberculin, like the vaccine, loses its potency by being 

exposed to heat and/or sunlight
#
 but also that it was losing Its potency rather quickly 

when kept in bottles which were not completely filled, by being adsorbed to the container 
5 g 

in varying degrees.' 

It also became clear that a tuberculin product of uniform potency should be used, 

as far as possible, all over the world and quite certainly, at leastj in the inter-

nationally-assisted BCG vaccination programmes, and thus contribute to making the results 

as comparable as possible. With the exception of some countries, and In those mainly 

during the early ГГС phase of the campaign, a standard tuberculin (PPD) has been 

exclusively in use In the ViHO/UNICEP-assisted campaigns. But even then, differences 

have been observed when different batches of PPD were used. Recently a new batch (RT 23), 
7 

produced by Statens Seruminstitut, Copenhagen has been introduced and made available 

to all interested countries» Por assessing post-vaccination sensitivity the Magtoux 

test with 5 T.Ü. has been used almost universally sinoe about 1950.— The change from 

the previously used 1Q T.U. test has, of course> influenced to a certain, if not very g 

high, degree (Guld and others) the comparability of results obtained in different 

periods, and a similar effect is to be expected when the 1 T.U* test with RT 23 is more 

widely in use. 

The urgent need for uniformity might be illustrated by the fact that before the 

start of the mass campaigns all possible dilutions (1, 3, 5, 10, 50, 100, 250 T»U.) 

were in use in different countries, together with a great variety of tuberculin products. 

—Report of the fifth session of the Expert Committee on Tuberculosis 
Wld Hlth Org, techn> Rep> Ser. 12 
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It might also be mentioned that the dilutions, of «the new batch of RT 2J> are prepared 

with a newly-introduced stabilizing diluent which prevents the above-mentioned 

adsorption to the container. This not only makes the tuberculin more stable, but it 

also permits the same dilution to be used for at least six months. As, in addition, 

RT 23 is available in large quantities, there will be a considerable reduction in the 

expenditure on tuberculin which had previously to be bought from commercial -firms or 

produced in national laboratories at rather high cost, 

lo2.3 Reading the test 

The seemingly very simple procedure of measuring the largest transverse diameter 

of an induration in the skin soon proved to give rise to rather large variations, 

different measurements being obtained when the same test was read by different persons, 

or even a second time by the same, and even well-trained, person. These variations in 

the reading of tuberculin reactions have been the subject of several thorough studies 

by TRO. In Pig. 5, an illustrative example is given, the left-hand part of the figure 

showing the distribution by size of tuberculin reactions in vaccinated persons when 

the tests were read by one well-trained nurse, the right-hand part illustrating the 

results when the same tests were read by another equally we11-trained nurse. 

Various measures have been taken to ensure unbiased observations and statistically 

valid comparison. Thus, for example
#
 unvaccinated children were included in the post-

vaccination testing programme, and the observer reading the reactions was not allowed 
9 

to know which children had been vaccinated and which had not* 

1«2«4 The local vaccinal lesion (scar) 

Attempts have also been made in many instances to assess the results of BCG 

vaccination by measuring - Just like the tuberculin reaction - the largest diameter of 

the local vaccinal lesions. However, it soon became clear that/ although the mean-si2e 

of the scars to some extent parallels the mean-size of the tuberculin reaction, scars 

cannot, with any degree of reliability, be used for measuring the effect of the 

vaccination because the size of the scar depends on the number of organisms injected, 

living or dead. As, however, intradermal BCG vaccination almost always produces a 

visible scar, the presence of â scar at the site used for BCG vaccination can be used 
as an almost sure, and frequently the only, sign that BCG vaccine has been given. 
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1оЗ Asseegment post-Vaccinal sensitivity 

If it is accepted that the level of tuberculin sensitivity in vaccinated persons 

may be used as a measure of the protective effect of the vaccination, then the next 

question is how to determine the desirable level of allergy, i.e. the level of allergy 

reflecting a sufficiently high degree of protection. Based on our present experience^ 

a common understanding has developed that the level of BCG-induced sensitivity should 

come as close as possible to that of tuberculin sensitivity in naturally infected persons• 

1 T h e results of re te s ting 

The need for assessing the immediate results of BCG vaccination was felt from the 

very beginning of the ГГС campaign. The results of the retesting activities carried 

out in eight of the 23 countries assisted by ГГС
10

 during this first period of mass 

vaccination are given in Table Ilia (Annex I) - for three countries in terms of 

conversion rates and for five countries in mean-sizes of induration. It can be seen at 

once that the results vary enormously even within the same country and for the same 

interval between vaccination and retest. 

While the conversion rates are, in most instances, rather high, it might be that 

the results would be different if they were expressed in terms of mean-size of induration• 

Only for three countries are some figures available indicating the mean-size of 

induration in naturally infected persons, mainly taken from groups of schoolchildren. 

Taking this average as a yardstick, lt will be seen that there is in most instances 

quite a wide gap between the goal and the result. 

In Table Illb (Annex I) the retest results for persons vaccinated by mass campaign 

t e a m s , l l Л a r e compared with those for persons vaccinated by the assessment teams 

themselves. The figures are taken from the assessment team reports so far available. 

In addition to the above, the table also contains the results of retesting carried out 

by retesting teams in some countries of Latin America. These teams were staffed by-

well -trained and experienced WHO experts who rigorously followed the rules for the work 

of assessment teams laid dovm by WHO* 

Retesting, however, has also been done by mass campaign teams after the ГГС period 

as well as by national assessment teams (e.g. in India
#
 Indonesia, Pakistan, Yugoslavia). 

In both tables the mean-size of induration in naturally infected persons is given, 

wherever available. Furthermore> the results of retesting in a great number of groups 

are arranged according to the interval between vaccination and retesting, and the lowest 
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as well as the highest results obtained in any of the groups are given, together with 

the average in order to make a comparison from country to country feasible. 

A study of the data in Tables Ilia and b shows that the lowest mean-sizes appear 

in Table Illa (ITC phase of campaign) in the "minimum" column. The figures from Greece 

and the №xited Arab Republic (Egypt) are of particular interest in this respect. Such 

extremely low levels are only rarely to be found in Table Illb giving data from the 

later phases of the programmes, when many practical problems had already been solved 

(e.g. influence of exposure to sunlight, storage temperature, etc.); they have entirely 

disappeared from the ri^vt half of Table Illb giving the results of retesting in groups 

vaccinated by the assessment teams. The retest results reported by national teams come 

rather close to those reported by the assessment teams. 

It has been repeatedly stated that the desirable degree of post-vaccination allergy 

should come close to the level of allergy observed in naturally infected persons. 

However, even an intermediate level of allergy probably still indicates protection; this 

is shown by the results of the H4RC trial? where a vaccine with a relatively low viable 

count produced what could be called an intermediate conversion rate, but gave a degree 

of protection whioh did not differ from that obtained when stronger vaccines were used. 

On this assumption, one would be inclined to draw the entirely arbitrary borderline 

between satisfactory and unsatisfactory results somewhere between 8 and 10 mm. If this 

is done, then most of the averages obtained by retested groups might be regarded as 

satisfactory. 

We may take, as an example, the rather unsatisfactory situation in the United Arab 

Republic (Egypt) and Greece during the JTC phase of the campaign. Using the retest 

results from Egypt for 116 groups comprising almost 14 000 persons, we find that 7 3 0 

per cent, of the results are low (under 8 mm), 25 per cent, intermediate (8-14 mm) and 

1.7 per cent, high (over 15 mm). In Greece the figures are (results from retesting 

over 60 000 persons in 654 groups): 37*1 per cent., 62.1 per cent, and 0.8 per cent, 

respectively. In terms of oonversion rates, using 5 nim as the limit, the results would 

be 75 per cent, for UAR (Egypt) and as much as 95-8 per cent, for Greece• This situation, 

however, was considerably improved in the later stages of the campaign and a WHO retesting 

team found, in 1956, mean-sizes of induration between 10,2 and 1J.2 mm, two-and-a-half 

months to five months after vaccination• 
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Prom many countries in which an appreciable amount of retesting has been done/ 

disappointingly low results have sometimes been reported for some groups or areas. 

However, if retesting is done sufficiently frequently and in many different sample 

groups, unsatisfactory degrees of allergy will be detected before too many groups have 

been vaccinated, and steps can be taken to eliminate the causes of such failures. In 

order to obtain reliable and comparable results, such retesting must be carried out by 

specially selected and specially trained teams. This will give a good return for money 

spent by ensuring a higher degree and longer duration of the protection conferred by 

BCG vaccine• 

One, as yet entirely open, question must be mentioned here - the influence of 

pre-existing low-grade sensitivity upon the degree of post-vaccinal allergy and still 

more on the degree of protection (see also 1.4Л.1). 

In conclusion, we feel Justified in saying, from the analysis of the data from 

countries where the results of retesting activities are known, that the first objective 

of the internationally-assisted BCG programmes, viz. to induce, in vaccinated persons a 

satisfactory degree of protection, has been achieved. 

1.4 Factors influencing the degree of tuberculin sensitivity 

The factors influencing the degree of tuberculin sensitivity were discussed in 
st 

the Preliminary Report,— but their thorough assessment will not be possible from the 

data available from the campaigns. However, some observations made during the campaîg^à 

and particularly those made by the assessment teams, would seem worth mentioning. 

The vaccine 

When, during the campaign, retesting revealed unsatisfactory resists in certain 

groups or areas, the vaocine was suspected as a primary cause• №iny of the vaccines 

used in the different countries have therefore been compared with the Danish vaccine, 

which is recognized as one of the most stable vaccines (see Figt 6). 

Such comparisons as were carried out by WHO as well as by national assessment 

teams revealed only rather small differences between the various vaccines. However, 

-Off. Rec. Wld Hlth Org, 96, 29 
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observations made by other groups have shown that there were instances in which no 

other factor than the vaccine itself oould be the cause of low vaccination results. 

This supports the view that the potency of the products of BCG laboratories should be 

checked frequently. 

1Л.2 Vaccination technique 

If the right and left halves of Table Illb are compared, it will be seen that the 

degree of post-vaccination allergy is consistently lower in the groups vaccinated by 

campaign teams than in those vaccinated by assessment teams• These differences might 

be explained by variations in technique (e.g. the quantity of vaccine injected, depth 

of injection), particularly as the mass campaign teams had to work at a higher speed 

and in general under worse conditions than the assessment teams. 

14 
However, studies carried out by TRO as well as, for instance, by a WHO assess-

13 

ment team in India, have shown that variations In the technique of vaooination� such 

as may occur when the vaccinators have to work at great speed and are not highly 

qualified, have but little bearing upon the level of post-vaccinal allergy, but are 

more important with regard to complications (see 1.8). 
1.4.3 Damage to the vaccine 

Whenever, in cases of unsatisfactory levels of post-vaccination allergy, a thorough 

analysis was made to determine the possible causes of such a failure, the results almost 

always strongly suggested that the unsatisfactory levels were due tc damage to the 

vaccine through prolonged storage or exposure to light and heat. 

Thus, to change the vaccine would have had no influence en the results^ but increased 

care with the handling of the vaccine during transport, storage and use made it possible 

almost immediately to improve them. Examples could be given from many campaign countries 

(e.g. UAR (Egypt), Greece, seme Latin American countries). The importance of proper 

storage of the vaccine for obtaining a high average degree of post-vaccination allergy 

is especially well documented by a number of reports from campaign countries (e.g. Colombia 

Ceylcn, India). 

1.4.4 Other factors 

From all over the world cases have been reported in which even repeated vaccination 

did not result in any degree of tuberculin sensitivity and it may be that there are 

people lacking the ability to give an allergic response to BCG. However, these cases 
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are so few and far between that they have never created any real problem• Studies by 

Palmer and associates巧义 have shown that sometimes a "family trait" exists which, to 

a slight but definite degree, determines the level of post-vaooinal allergy in members 

of the same family. On the other hand, it has been found by the same author
1

了 and 
l8 

confirmed by others and by the work of the assessment teams that patients with definite 

tuberculosis all over the world show almost the same high level of tuberculin sensitivity. 

This strongly indicates that there is no familial factor which would prevent a person 

infected with virulent tubercle bacilli from developing strong tuberculin allergy^- Nor 

does there seem to be any racial factor influencing tuberculin sensitivity, 

1.Д.4.1 Low-grade sensitivity 

The problem of low-grade sensitivity has been discussed in the Preliminary Report. 

It is at the present time not possible to give any definite explanation for the high 

prevalence of this type of sensitivity in large parts of the world. While there is 

evidence from the BHRC trial that low-grade sensitivity may be linked with a certain 

degree of protection, there is as yet no such evidence in the countries where low-grade 

sensitivity is widespread. Further research will be needed to clarify this problem, 

which might well be of vital importance to the whole question of tuberculosis prevention 

in many countries, particularly in the tropics. It can be stated, however, that 

experience in the mass campaign has shown that no harm results from vaccinating persons 

with this type of allergy• 

1» 5 Duration of allergy 

On the assumption that a certain, not too low, degree of allergy is required to 

ensure protection, the duration of the pcst-vaooinal allergy is of course of paramount 

importance. Theoretically, the allergy induced by the vaccination may take of of three 

courses: it might remain unaltered, wane with the years, or even increase• 

The studies undertaken by TRO in Denmark and experience gained in other countries 

as well as the results of the BMRC trial suggest that a fairly strong allergy that will 

remain stable for many years can be achieved by a single injection of a potent vacoine. 
19 20 

Little, if any, waning of allergy will occur for a prolonged period of time.
 $

 But 

eventually the post-vaccinal allergy will, of course, wane, as does even na%urally 

acquired sensitivity^ in persons not exposed to infection. 

If the findings from animal experiments can be applied to man, waning of sensitivity 

would not necessarily have to mean loss of protection. The results of research projects 

which are in progress must be awaited before a definite opinion can be formed on this 
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An increase in the level of post-vaccinal allergy may be due either to the boosting 
21 22 

effect
 9

 of repeated tuberculin tests or to natural super-infection. Por the time 

being, however, it is impossible to distinguish BCG-induced from naturally acquired 

allergy. The meaning of the boosting effect in terms of immunity is still being studied. 

All this indicates the complex nature of the problem. 

In Tables Ilia and b the time intervals between vaccination and retesting are given. 

Unfortunately, the WHO assessment teams are assigned for only a rather short period to 

each country; they have rarely^ so far, been able to retest the groups they have vaccinated 

after intervals longer than three months• Only when random .groups from the same population 

are retested at varying and longer intervals shall we be in a position to know more about 

this question. Pig, 7 gives an example of this type of work and.shows the results of 

retesting the same groups (Danish schoolchildren) at different intervals from six weeks 

to five years. It will be seen that although there is a slight drop in aller欢 and the 

distribution has shifted slightly towards weaker reactions, there is not very much 

difference in the level of allergy as expressed in the mean-size of induration• 

While no clear conclusions can be drawn from the data in the above tables, there is 

at least some indication that the most important factor determining the duration of 

allergy is the level achieved immediately after vaccination, which is in turn determined 

by a number of factors discussed earlier in this report. 

1,6 Revaecination 

Another important question, particularly for the consolidation phase of BCG 

programmes, is whether revaccination is necessary or not. When the internationally-

assisted mass campaigns were started, there was a generally accepted belief that 

vaccination without revaccination would be useless. This concept has determined to a 

high degree the policy in regard to integrated BCG schemes in many countries. However, 

the experience and knowledge which has since been amassed might seem to make it necessary 

to reassess this belief, although it could be argued that an everlasting effect from a 

single vaccination could not be expected from any live vaccine (e.g. smallpox) unless it 

is repeated or, as must frequently happen in communities with a high prevalence of 

tubérculos!s> replaced by natural super-infection. 

It will be seen from a later chapter Part II, 1*5 how different countries have tried to 

set up, in accordance with local needs, a system of permanent and integrated BCG vaccination, 

as one of the most important preventive measures in tuberculosis control; however, 
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WHO'S guidance in this respect seems still to be needed. Present knowledge indicates 

that the effectiveness of a BCG programme could be ensured by« (a) insisting upon the 

use of a potent vaccine which/ given once, would produce strong and long-lasting 

tuberculin sensitivity; and (b) the establishment of assessment teams which, usinera 

reliable and uniform technique, would regularly check the results of vaccination in 

order to discover all possible reasons for failure in this respect. Revaocination 

should then be recommended whenever and wherever unsatisfactory levels of allergy are 

detected as the result of the first vaooination. By repeated retesting of sample 

groups from the same population, these teams would also be able to find out if and to 

what degree waning of post-vaccinal allergy occurs and thus provide the basis for a 

sound revaccination scheme• 

1.7 Selection of people to be vaccinated 

The aim of evaluation in this respect is to see how far the technique of selection 

has been correct» 

The technique recommended by WHO for pre-vaccination testing in the BCG campaigns 

has changed from an initial double test (only for children up to 12 years was the Moro 

patch used; for those aged 15-14 years a patch test followed by a Mantoux test, and 

for older persons a double Mantoux test) to a single 5 T.lb Mantoux test. The importance 

of a proper technique and a standardized undamaged tuberculin has been pointed out 

earlier in this report• 

The limit for a positive reaction was at first usually set at 5 пи. Later
#
 the 

experience gained in countries with a high prevalence of low-grade sensitivity made it 

necessary to raise the limit in such countries quite considerably, even up to 1J mm 

(India). It is too early to say how much low-grade sensitivity impairs the value of the 

tuberculin test for the purpose of selection. 

A more precise way of checking the accuracy of the selection requires the Inclusion 

of former so-called "positives
11

 in the retesting programme • By comparing the results of 

the first test with the retest it will be seen how many, if any, individuals in this 

group were in faot negative and should have been vaccinated• Pig» 8 shows the results 

of using this method in different countries• Assessment teams have by using this method 

repeatedly proved that not more than five per cent, of children on the agerage have been 

wrongly classified. Thie enables us to state that the selection was done with a 

sufficient degree of accuracy. 
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The decision whether or not to vaccinate a rather high proportion of persons with 

low and intermediate reactions to 5 T.U” reflecting low-grade sensitivity, will have to 

be made more or less arbitrarily as long as we do not know more about this problem• 

If the selection was not correct, naturally infected persons would be vaccinated, 

and this should theoretically lead to the occurrence of a number of Koch's phenomena 

and other accelerated local reactions# However, such reactions have been reported in 

very few instances, even in areas where low-grade sensitivity was prevalent. 

1.8 Inconvenient react!ons and complications 

Before the importance of complications is assessed, a distinction should be made 

between what may be termed inconvenient reactions to the vaccination and real complications 

giving a picture of disease. While the former may cause some anxiety because of their 

unpleasant appearance (e.g. ulcerations at the site cf vaccination and simple enlargement 

of lymph glands), they do not require any treatment and cause no real inconvenience to 

the "patient" or his relatives. In this connexion, it should be noted that even 

markedly enlarged lymph glands regaos?-з in the great majority of cases and disappear in 

a few weeks or months without leaving any disability or scar. However, the more severe, 

but more rare, reactions such as abseesseç^ perforations of lymph glands, erythema nodosum, 

lupoid formation on the skin, etc* do require some form of treatment. 

Prom the very beginning of the campaign, it was made clear that every case of real 

complications should be taken very seriously and carefully investigated. In this way, 

it was possible, in almost all instances reported, to ascertain that either the disease 

(or death) had been caused by virulent bacilli of the human type or else had nothing to 

do with tuberculosis at all^ or, in some cases, that the person had not even been 

vaccinated, A case from Poland (personal communication) illustrates the second type cf 

findings. A child died a few wseks after having beon BCG-vaccinated. The case started 

to cause serious trouble amongst the population but an autopsy revealed an aspirated 

foreign body to be the real cause of death. Anyone who has had to deal with mass 

vaccination would be able to give a number of similar examples from his own experience. 

It seems, in fact, rather surprising that tuberculous disease and even death from 

tuberculosis have not occurred much more frequently amongst the vaccinated, for it was, 

of course, impossible in a mass campaign to think of any isolation before and after 

vaccination• Thus, it was unavoidable that children who had been infected shortly before 

being tested wo^e veiocinated as "negatives" in the pre-allergic phase cf natural infection, 

while others, exposed to infection, were infected before their post-vaccinal allergy 

could develop fully. 
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The real frequency of complications cannot be assessed frojn the mass campaign 

reports, as field teams were not in a position to gather exact information of thia 

kind, and organized health services were the exception rather than the rule in 

campaign countries^ It must be stated, however^ that the occurrence of a high number 

cf complications (always among newborn children
д
 e.g. in Indonesia, the Philippines) 

was immediately brought to the knowledge of the health authorities• 

The number of real complications (including suppurating lymph nodes) reported by 

field or assessment teams or by governments had invariably been very low, and only a 

few cases (in all not more than 15-20) of lupoid formation on the skin are mentioned 

in these reports. Keloids seem to have been somewhat more frequent
#
 In fact, the 

number of untoward reactions or complications caused no serious difficulties anywhere 

in the mass campaign countries• 

There is, however, one exception. At an early stage In the vaccination programmes 

it was recommended by ITC that children from 0-1 year should not be included, as 

desirable as this might have appeared in order to give protection to the most vulnerable 

group of children. It is known that the accurate intracutaneous injection into the 

delicate skin of a baty is not at all easy and requires more time arid attention than 

can usually be given during the work of a mass campaign team. It is therefore not 

surprising that in some countries where it was considered necessary to give BCG to 

babies, the incidence of local and glandular (abscesses) reactions became very highi 

indeed, particularly when a vaccine of high potency was used, together with a possibly 

faulty technique• Indonesia^ Taiwan and the Philippines give examples in this 

respect (Fig» 9)• 

1.8
m
l The prevention of complications 

This question is dealt with in the Preliminary Report which sets out the wain 

causes for the various types of complications : the dosage of the vaccine and oortai» 

features of the vaccination technique
#
 By keeping these two causes In miivi, 

complications (as well as undesirable reactions) can be fairXy easily avoided and their 

incidence may well be taken as a measure of the potency of the vaccine and the or^rrect-

ness cf the technique applied. In regard to the vaccine, this creates a certain 

dilemma• In order to obtain a strong and long-lasting allergy, a fairly potent vaccine 

containing mainly living bacilli, is needed* But as the potency of the vaccine 

increases^ the number of complications will rise* It seems therefore necessary to 

keep a constant watch on the vaccine itself as well as on the work of vaccinators, 

regardless of whether the vaccine is given during a mass campaign or at a later stage• 
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1、9 B3G productionJLabcratoríe^ 

In vieu of ^àe paramount importance of the vaccine itself for the final results of 

the BCG mass programmes^ WHO from the vary first gave special attention.to the problem 

of vaccine production. In the ITC phase of the campaigns the Danish vaccine (Statens 

SeriiminstÍtutCopenhagen) was used almost exclusively. But when the mass vaccination 

progi'arame was extended to an increasing number of countries the problem became more 

important^ as there was a growing tendency of the campaign countries to produce their 

ov;n vacoinvB » 

WHO has repeatedly stressed that the number of BCG production laboratories should 

be kept to a minimum and that only laboratories fulfilling very strict requirements should 

be approved by tiie Organisation for the production of BCG vaccine for the inte m a t i onal ly-

as.r.isted campaigas。 Tlio UNICEÍ'/^HO o o int Committee on НэаЗ-th Policy has repeatedly dealt 
s» • 

v;ith V. Is question, At its sixth session.c-
1

 for example, the Committee stated:
 ;t

In 

view of the present Bitviation as regards technique for standardization and control of 

BCG- vaccine, the Committee conGidered (a) that further assistance for the establishment 

of new laboratories should be dis courage а о
:T

 At its severith session � the Committee 
fî

recommended that КЮ be kept informed of the work and on any change in these
 1

 approved
f 

laboratories by means of an annual report thus stressing WHO
1

s responsibility in 

regp.rd to thi.3 problem
ô
 List Annex I is added for information on the extent of the 

problem. 

In order to ensure as far as possible high and uniform standards of production and 

thus to provide the campaigns with a product of high and uniform potency, regular and 

systematic с entro], of the approved laboratories scorns necessary. WIIO, in agreement with 

the governments concerned^ has arranged for experts to inspect the BCG laboratories* 

There is little doubt that this activity of the Organisation has resu3.ted in improving 

the work of these laboratories and in raising the standard of the vaccine, and it should 

be continued in fu^u^e• 

- O f f ^ RoG, ^^Hlthj^rg, 1955^ 

^ Pili. > 57 
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1 «10 one lus i ons e commendat 5- ons 

It cannot be said to what extent the BCG vaccination of about a hundred million 

people, mostly children and young adults, in the intepno.'tione.lly-a.ssis'ted mass campaigns 

has attained its primary objective of reducing the morbidity and mortality from tuber^ 

culosis. However^ the evidence accumulated in the few controlled trials, as well as the 

experience gained in many oountries and by many workers in this field clearly indicate 

that BCG is able to provide a considerable degree (up to 80 per оent, or more) of 

protection against the development of tuberculous disease. Apart from the results of 

the oontrolled trials, the amount of protection can be evaluated only from the degree 

of allergy induced, the assumption being that allergy and increased specific resistance 

are directly related. Further research is needed to define the nature and the extent 

of the relationship between immunity and allergy. The need for further carefully planned 

controlled trials has to be stressed, even at this rather late stage and in spite of all 

the difficulties and costs involved. Precise information should also be obtained about 

the real value of the oral method of BCG vaccination which is widely used in some Latin 

American countries as well as in the USSR, 

Taking the degree of post-vaocinal allergy as a yardstick for measuring the efficaoy 

of the vaccine, it has been seen that the levels of post-vaccinal allergy obtained by 

mass vaccination have, in a number of instances, been below the desirable level• One 

of the important problems in this respect is the role played by low-grade sensitivity in 

the response to BCG vaccination• Research into this still unsolved problem seems of 

paramount importance for BCG activities in many, particularly tropical
д
 countries and 

should therefore receive high priority. Further, there is a great need for a vaccine 

that, while having all the immunizing qualities of the liquid vaccine, is less fragile 

and could be standardized. 

The duration of allergy (and protection) depends to a large degree cn the result 

of the first vaccination. A strong, long-lasting allergy can be obtained by using a 

sufficiently potent vaccine and a proper vaccination technique. In this connexion, it 

should again be emphasized that, as stated in the BMRC
f

s report^ a high level of allergy 

must remain the aim of any vaccination scheme. This recognition will facilitate the 

task of the health administrator, vdien designing schemes for revacoination. 

Experience during the mass campaigns has also shown that the results of mass 

vaccination can be quickly and considerably improved by keeping a constant watch cn 

the vaccine, as well as on the vaccination techniques. This is best achieved by specially 
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trained, full-time assessment teams, which should become an essential part of any 

vaccination scheme, regardless of whether a mass vaccination or an integrated vaccination 

scheme is concerned. 

By using the proper vaccine and a proper technique^ it is also possible to avoid 

the great majority of undesirable reactions and complications. 

On the basis of this review, and after taking into account all the facts and the 

difficulties of a practical as well as a theoretical nature, it appears Justifiable tc 

say that the primary objective, i*e. to induce a satisfactory degree of allergy in the 

groups covered by the campaigns
#
 has largely been achieved; although the level of 

allergy obtained has shown variations, it has, on the average, been satisfactory. At 

the same time, the experience gained from the mass campaigns has paved the way for better 

results from BCG activities in the future. 
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PART II 

1. The organizational aspects of the BCG Campaign 

1Д The objective 

The operational objective of mass BCG vaccination can be briefly defined 

as giving the maximum amount of protection to the maximum number of non-reactors 

to tuberculin in the minimum period of time. 

1.2 Main featnreg of the organigation of a mass BCG campaign 

The organization of a mass campaign is not a simple undertaking. It 

comprises a great variety of tasks including proper planning right from the 

initial stage and, throughout the campaign, establishing a central direction, 

field work itself, the training of all necessary types of personnel, propaganda 

and public health education, the organization of an effective system of recordings 

reporting and statistical analysis, the precise functioning of supply services and 

other activities• 

By the end of 1958, mass BCG campaigns had been carried out with international 

assistance in 64 countries with a total population of about 1500 million^ For 

the conduct of a mass campaign of such dimensions and carried out in countries with 

widely differing social, economic and administrative structures, a new operational 

policy, the "mass approach" had to be developed. 

a 

In evaluating the operational aspect of the campaigns,— it is necessary to 

assess the achievements in the light of the tasks to be fulfilled and to recount 

the great variety of difficulties encountered at all levels and particularly in 

the field. It also should, be borne in mind that the ©ass campaigns had to be 

it 
— A l l information for this part of the report has been taken from ITC 

publications. ..
 f o r t h e

 uîvticeF/WHO period, from field
#
 final and special 

îreports » 
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conceived as an emergency measure against tuberculosis, a major health problem in 

the countries concerned. Assistance had therefore to be organized quickly and 

efficiently. Speedy action was needed, and so a compromise had to be found between 

a quick start and thorough planning based on epidemiological and similar considera-

tions, and between the need for the testing and vaccinating of vast numbers of 

people and a reasonable quality of work. Local personnel> in most instances 

without proper qualifications, had to be trained also in the shortest possible time. 

2 . Planning 

2,1 Planning the campaign 

The success of a project is to a great extent dependent upon the establishment 

of a strong central direction and administration. The strength of a project head-

quarters > on the other hand, depends primarily upon the personality of the directing 

medical officer• Wherever the central direction and administration, including the 

central management of supplies and transport, were weak, the effects were felt 

during the tóiole campaign• 

In many respects, planning the mass campaigns was pioneer work. The 

facilities existing in the country, the climate, road conditions and transport, 

to mention only a few of the problems, as well as the cultural and social patterns 

of many different nationalities, the possibility of recruiting personnel and many-

other questions, had to be carefully studied before the mass campaign could be 

started. Once the campaign had started, new problems appeared, calling for new 

studies, readjustment and correction» And the correctness of planning can only be 

judged by the overall results of the campaign itself, taking into account all the 

circumstances that might have influenced its conduct• 

The need for correct planning of the field-work is evident• Experience has 

shown conclusively that lack of planning invariably results in indifferent 

attendance at the vaccination centres• The difficulty in this respect was that 

most of the medical officers were not aware of the need for correct planning not 

only of a BCG campaign but of any public health activity in general. 



ЕВ25Л7 
page 2б 

2.2 The selection of groups to be covered In the mass campaigns 

From the ITC phase on, the age-group 1-19 yeçirs was chosen for most of the 

campaigns (new-born children and infants being excluded for reasons already discussed)• 

There were, however, some exceptions. In Turkey, for example, the age-limit was 

raised to 30 years and in some of the small countries in the Western Pacific Region 

all ages were included in the campaign; in the Latin American countries the initial 

age-limit of 30 years (in some countries 20 for urban and 30-35 for rural populations) 

was later raised to 40 and even 50 years. In some countries a rather high percentage 

of people in the older age-groups were, if somewhat reluctantly, included in the 

campaign in order to establish and maintain good relations with the people. 

2»3 The campaign area — ^ ― • i A _ i ii e r i 

When the BCG mass campaigns were planned, it was not possible to use the 

campaign strategy upon any precise knowledge of the tuberculosis situation in a 

given country, as suoh data were not available and could not be obtained within 

a reasonable period of time. As a rule, the campaign started in the capital or 

another large town and was then extended to smaller towns and rural areas, except 

areas which were, for one reason or another, inaccessible at the time. Such areas, 

as well as any part of the country which had not been covered during the first 

phase of the campaign, had to be left to a second and eventually a third, round• 

The decision whether to start a BCG campaign, and how to plan the continuation 

of any BCG schemes in the future, including the question as to vdiich groups of the 

population should be given priority, must be based upon the results of special 

surveys carried out prior to the start of a campaign, and, for the continuation 

of BCG- work, upon the evidence accumulated during the first phase of the campaign. 

This has been stressed by the Expert Committee on Tuberculosis• 

In deciding the type of area (urban or rural) on which efforts should be 

concentrated, the experience derived from mass campaigns has confirmed the 

existence generally of a higher percentage of natural reactors to tuberculin 

in urban than in rural areas. It has also been found that while the prevalence 

of infection is relatively lower in rural areas, it cannot be considered as 

extremely low in many areas (e.g. India: in children of 15 years the percentage 
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of reactors was 60-75 per cent» in urban, and 40-55 per eent. in r u r a l � groupsf 

in Ecuador, 82 per cent, for urban males and, lowest, 56 per cent, in rural females 

at age 20-24; in Greece: 8) per cent, and 46 per cent, respectively)• With the 

rapidly increasing migration from villages to cities and industrial centres in many 

of the less developed countries, there is greater risk of infection and disease, and 

this must be taken into account• 

3# Work accompll8hed 

The efficiency of a BCG mass campaign can mainly be assessed by (a) the 

numbers of people attending for the test ("attendance")； (b) the proportion of 

the persons tested return for the reading of the test (the "return percentage
11

) 

and (c) the number of persons vaccinated, in the selected age-groups, given as a 

percentage of the "negative
11

 population in the same age-group (the
 11

 coverage"). 

3tl Attendance 

By the end of 1958, the total number of tests given ("starting tests
11

 ) amounted 

to 263.6 million (29.7 million in the ITC and 235.7 million in the WHO/üNICEP period), 

of which 101.4 million (13.9 and 37*5 respectively) were vaccinated. By the end 

of March 1959 these figures had increased to a total of 265 Л million starting 

tests and 105,7 million vaccinated. 

The accuracy of the estimates made of the number of people to be tested and, 

if non-reactors to tuberculin, to be vaccinated, could be assessed by comparing 

target figures from the plans of operation with the actual achievements• This, 

however, would not show much more than the fact that in most countries it was not 

possible to reach the target, at least during the initial period of the campaign» 

This deficiency is accounted for by the difficulties in appointing the national 

personnel (some campaigns have been for years without a national counterpart to the 

international leader of th& campaign in the country), the delay in recruiting and 

training field personnel, the sometimes unavoidable delay in sending supplies, etc. 

In Table I, Annex II the number of starting tests is given per campaign month 

for each country； this gives some idea of the speed with vrfiich the campaign has 

been conducted> is, of coursej primarily determined by the number, the 
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concentration and the composition (number of vaccinators) of the teams as well as 

by their working capacity. However, this average number is at least an expression 

of the concentration of effort to make the campaign a real mass-attack on the 

problem• 

Data giving the number of teams and vaccinations are available only for some 

countries
#
 and mostly for a limited period of the campaign. But even where they 

are available these average figures can in no way give an accurate picture of the 

real efficiency of a team or a vaccinator. It is obvious that the output of work 

of any team will depend on many factors, of which a great variety have been reported 

by the teams1 the dispersion of the population in some areas, political insecurity « 

vAiich can make work impossible - climatic conditions (e.g. heavy rain and floods), 

long holidays (e.g. Ramadan in Muslim countries), breakdown of vehicles, etc. 

They may have influenced the efficiency of the work in many instances, but they 

also make it very difficult to evaluate campaign work and at the same time to do 

justice to the workers concerned. A further point is that the subjective factors 

should not be overlooked, the team-spirit and the real effort put into the wox^k. 

From experience in the mass campaign, it can be concluded that, while about 

300 tests a day would not be too much for one vaccinator, an average of at least 

3000 per month should be regarded as a reasonable minimum vdiich, under favourable 

circumstances, with good leadérship arid supervision, can be raised quite considerably 

(e.g. in India an output of )Q 000 tests per month per team was reached and during 

a concentrated campaign in Delhi and Coinbatore even 60 000-90 000) In УпАопезХв
9 

up to 39 000, etc.)• 

3o2 Completeness of testing.. 

The percentage of persons who, after having received the tuberculin test, 

come a second time to the place of vaccination for reading of the test and, if 

indicated, vaccination, reflects, above all, the team's efficiency in explaining 

the need for the second attendance, and this means health education. One reason 

for not attending for the second time is mentioned in gome of the field reports -

some people apparently were "reading
11

 their test themselves and making their own 

decision Aether it was necessary to attend or not. During the first two or three 
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years of the campaign, a second test had to be given to non-reactors to the first 

test, before a decision could be made whether to vaccinate or not, and this meant 

three attendances for quite a number of people. It is obvious that the introduction 

of a single (the 5 T.U.) test made the situation much easier for the people as well 

as the teams• 

In Table I (Annex II) percentages of completed tests - "return percentages"-

are given• The percentage, as can be seen from the table, varies between 65 

(UAR-Bgypt) gnd 99 (Finland-ITC) • Out of 55 countries from which such data rre 

available, 13 show low (60-80 per cent»), 18 satisfacitory (80-90 per cent.) and 

24 high, return percentages (90 and more)• In almost half the ГГС countries 

where a two-test procedure was used (data are available for only 14 of these 

countries) the return percentages were low. 

3,3 The vacclnátion-eoyerage 

The number of persons vaccinated, expressed as a percentage of the "negative" 

population in the age-groups included in the campaign is the most valuable index of 

the real accomplishment of any BCG campaign, (The term
 rf

 с ove rage" will here be 

used only in the above sense and should not be confused with the return percentage, 

for which it is also used rather frequently•) 

Experience gained from the mass campaign has shown that those who attend the 

second time will practically never refuse vaccination, if they are found to be non-

reactors to tuberculin. In fact, the proportion of "negatives" vaccinated is 

invariably very close to 100 per cent" and, at least in terms of the campaign 

average, never below 98 per cent. The vaccination coverage, i.e. the proportion 

of the total "negative" population that is vaccinated, will therefore differ very 

little from the percentage of completed tests in relation to the total population 

in the respective age-groups• 

However, the assessment of the vaccination coverage meets with certain 

difficulties, one of which is that there are a number of countries for which no, 

or only overall, population statistics are available• Population data by age-

groups are, however, available from the United Nations Yearbooks for a great 
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number of countries, but the age-groups used differ from the groupings used in the 

BCG campaigns. Another difficulty is that in the case of campaigns that have been 

going on for many years, a varying and mostly unspecified, number of retests and 

revaccinations is frequently included in the overall figures, and only a few 

countries report such figures separately. 

However, all the data which were obtainable from any of the reports have been 

assembled in Table I for the age-group 0—]Л years, and in Tables lia and lib 

(all in Annex II) for some countries for smaller age-groups. 

Before attempting a brief analysis of' these figures, a few general remarks 

would seem necessary• Clearly, the coverage depends on a number of factors, such 

as the correct interpretation of the tuberculin-test, etc. The importance of non-

specific sensitivity has also been stressed earlier in this report. That aoverage 

is closely related to the overall attendance and the return-percentage is, of course 

self-evident• 

The first fact that emerges from the tables is, again, the great variation 

in the vaccination coverage, ranging from 4 per cent. (Ethiopia and Eritrea) to 

85 per cent, (Leeward Islands)• It is evident that such average percentages for 

the whole country do not give a true picture, as they may cover a very wide range 

within the country• One example is Indonesia (Table lia, Annex II). To give 

a few other examples: a country-wide coverage of 12 per cent, for age-group 1-3 ‘ 

in Austria corresponds, in fact, to local cc\rerages ranging from 1 to 26 per cent" 

and the same is the case in all other age-groups in this country; 55 per cent, in 

age-group 5-9 in Greece is an average of 6 pe? cent* in rural areas and 68 per 

cent, in the large cities• The Preliminary Report also gives details of the 
21 

coverage by provinces for several countries•— Differences of this kind may well 

depend on the campaign strategy and may merely reflect the temporary concentration 

of the campaign in certain areas, e.g. the capital, or some province• 

- O f f , Reo. Wld Hlth Org,, 96, 45 
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Figures giving the total coverage for the whole age--group included in the 

campaign are available for some countries (mostly from the ITG period) and should 

be quoted here: Greece (1948-1958, age-group 0«24) - 59 per cent; Malta (ITC 

period, age-group 1-18) • 45 per cent. ； Poland (ITC period, 0-18)鴨 60 per cent.} 

Tunisia (ITC period, 0-19) - 25 per cent.; UAR (Egypt) (1953-1953， 0-24) - 33 per 

cent. For most countries, however, coverage for tte total campaign population 

can only be estimated from the coverage of the component age-groups ； such 

estimates show that it is rather high in certain countries (e«g* Trinidad and 

Tobago^ the Windward Islands, Czechoslovakia)• 

A detailed analysis of all completed campaigns as to coverage by age-groups 

would have been desirable, as it would show how efficient the teams were in 

covering the age-groups, above all pre-school children as the most vulnerable group• 

This, however, was possible only for 11 ГГС campaigns and for 12 out of 26 other 

BCG campaigns completed by the end of 1958• It will be seen that, with only one 

rather doubtful exception (Colombia), the coverage was invariably highest in the 

school-age group, consistently lower at pre-school age and generally somewhat 

lower still in the older age-groups• 

The lower coverage for pre-school children, though regrettable, can be easily 

understood• Schoolchildren are an organized group, easy to assemble and to 

discipline, whereas it may frequently be difficult to bring the small children to 

the vaccination centre ； the parents may not have time, they may not understand the 

need for vaccination, or they may fear it, particularly where untoward reactions or 

even complications have occurred• 

In the last column of Table I (Annex II) the percentage of reactors for the 

age-group 7-14 will be founds A high percentage in this age-group (e«g« Hong 

Kong� Morocco, Indonesia) strongly indicates the need for vaccination in the early 

years of life, as many children will be already infected when they start school• 

Young people, having left school, may for many reasons be difficult to 

assemble* Judging from experience, most of those who fail to complete the tuber-

culin test are in this age-group. How much to insist on including young adults 

and people of higher age-groups in the campaign will depend entirely upon the 

frequency of positive reactors in these groups• This question must therefore 

be decided separately for each country and for each region within the country® 
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Table Ile has been designed to assess the efficiency of the campaigns completed 

up to the end of 1958, even though only the coverage for the age-group 0-14 could 

be used as a basis for this assessment• By means of this table, it is possible 

to compare the coverage, the time it took to achieve it and the total population 

in each country. 

Only few conclusions, however, can be drawn from such a comparison, some of 

them quite obvious. Thus, for example, it is evident that a campaign which 

covered only 4 per cent, of the age�group 0—1 斗 in J>2 months (Ethiopia) must be 

described as entirely unsatisfactory^ among other things a much heavier concentra-

tion of teams would have beeti necessary to overcome the many difficulties in this 

country. 

On the other hand, it is equally obvious that the average coverage achieved 

during the campaign may well include a. very unsatisfactory initial period, 

followed, after reorganization of the campaign, by much higher outputs, such as 

has been the case in some of the campaigns still going on, e
D
¿ . in Indonesia, 

Pakistan, etc» Obviously the best results have been achieved in the shortest 

time in the smallest countries. 

From the table, it is also seen that the coverage obtained may differ 

markedly between countries with populations of about the same size. Thus, 

for example, in Guatemala, with a population of three million., the tige^group 

0-14 was covered rather satisfactorily (62^) in 24 months, whereas in Hong Kong 

(population about 2.3 million), it took 36 months to cover 24 per cent, of the 

age-group. 

The practical value of such a comparison is that it makes it possible to 

detect, and, eventually, to eliminate the causes of failure to achieve reasonably 

satisfactory results。 There seems to be little doubt that coverages of less 

than 60 per cent, cannot be regarded as satisfactory, particularly if it took 

rather a long time to achieve them. It is of course obvious that all the factors 

mentioned under the chapter on attendance will have to be taken into account. 

Another practical point is that assessment of tbe coverage of the total 

campaign population and, as far as possible, of the component age-groups, gives 

the-best indication for deciding whether BCG activities should be continued in a 
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country as a mere contí.nuation^ or second round, of tho naos campaign^ or whether 

the time is ripe for integrating the activities into the general health services 

of the country In soma instances, a combination of those different ways may be, 

and in fact has been- regarded as necessary
c 

Coverage data for the same age-group (0-14) are not available f n the ITC 

countries, Table lib, however� quite clearly shows the cxcollent coverage 

obtained during a 13-month campaign in Czechoslovakia with a high coverage at 

ages 6-ЗЛ and a rather high one in the other tv/o groups (0-5 and 15-18) « Fairly 

satisfactory results will be noticed for Israel (1.5 months), with less satisfactory 

results in Finland, Greece and Yugoslavia, and rather unsatisfactory ones in the 

other countries. 

4.' Other orgcniaational aspects 
^аиа. ._ un II• _-丨丨___ i ^^n¡m - • • ir i tft 一 — n -r.*^»* __ _ ^ ― ^ r r w » 

4-1- Equipment ¿bid supplj.es.-

A special comprehensive report v;ould be needed in order to do full justice 

to the enormous efforts made by UNICEF to create the organizational basis for 

providing the BCG campaign from the very beginning with everything that was needed 

for successful work in the field, its activities expanding from the war-stricken 

European countries to an organization covering four out of the five continents 

of the world。 This achievement is the more commendable as equipment and supplies 

were rare in the immediate post-war period。 Tho production of many of the items 

needed in the c-rnpaign was still limited and uncertain and the communication lines 

only hastily re-establiFhcd or hardly existing in many countries to which the 

campaigns were extended。 In additiontho vulnerability of the most essential 

part of the supplies
x
 the vaccine and the tuberculin^ necessarily created талу 

organizational difficulties。 

It is therefore certainly astonishing that all these obstacles should have 

been overcome so well that work in the field was hardly ever.seriously handicapped. 

Naturally, there was sometimes considerable delay in providing the necessary 

equipment before the start of a campaign; leaking syringes, blunt needles, etc. 

have here and there created minor problems, and, in a fev/ instances, the vaccine 

was not delivered on tirnê , The storage problem had to be solved and refrigerators 
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and thermos flasks able to stand the climatic conditions in the tropics had to be 

provided； the problem arose of protecting the vaccine and the tuberculin against 

exposure to light; audio-visual material for health education and propaganda had 

to be devised; and so on. All these and many more problems had to be solved 

quickly, reliably and without incurring unnecessarily high expenditure. Certain 

supply problems had to be solved locally and this sometimes created great difficulties. 

4.2 •Transport 

One of the biggest problems, however, was that of transport, specifically the 

provision of cars of all types, suited to the needs of the BCG canipaign. Maintenance 

and repair of the vehicles and the provision of spare parts were particularly 

difficult. The transport of personnel also presented many problems. Inexperienced 

or careless drivers, or both, have been one of the biggest troubles in most of the 

campaigns, particularly when supervision was inadequate. In addition, it became 

apparent that even the most solid Jeeps, station-wagons and other cars (and the 

cars available, particularly at the beginning, were not always the most solid) were 

bound to deteriorate under the road conditions prevailing in many of the campaign 

countries, even when properly maintained• 

Complaints about these and similar difficulties regarding transport are the 

most common and frequent feature of practically all field reports• This has 

made it necessary to introduce strict rules regarding the use and maintenance of 

cars, as well as a special system of recording and reporting for the use of all 

vehicles. 

4»3 • National personnel 

The training of national personnel of all categories to enable them to continue 

the work after the departure of the international personnel, is one of the main 

objectives of every campaign, and there is no doubt that great efforts have been 

made to attain It. However, this task met with great, and sometimes almost un-

surmountable difficulties, one of the greatest of vihich was to find medical officers 

willing and able to Join the BCG programmes as campaign leaders, supervisors and 

team-leaders, Ttie reasons are well known; preventive work in general and'BCG 

work in particular seemed uninteresting to the vast majority of medical officers; 
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the job meant strenuous work in the field aod was not compensated for by adequate 

allowances, promotion, etc. It must also be realised that in most of the campaign 

countries physicians were scarce• As a result, it was only in a few countries that 

the post of team-leader could be filled by a doctor. (During the early years of 

the international campaign, WHO had to lay down a rule that the team-leaders had 

to be medical officers.) 

The situation was, throughout the campaigns, not very different as far as 

nurses were concerned, and a change of policy soon became necessary; WHO recommended 

that wherever necessary technicians should be appointed (lay-vaccinators) and 

these were mostly young people who had just finished secondary school. In addition, 

midwives were sometimes recruited, as well as less qualified nurses (nurse-

assistants, etc.)• It has to be stressed, however, that at least in the large 

campaigns (e.g. in India, Indonesia, Burma)^ the bulk of the work has been done 

by these so-called "technicians" who were put to work after a period of special 

practical, and some theoretical, training lasting from 1 to 3 months. The results 

achieved in the campaigns in all these oountries have amply justified this decision 

and it may be said that without the help of such technicians none of these campaigns 

would have been possible• This point has been repeatedly emphasized in reports 

from the field. 

It should be mentioned that, in order to have the personnel ready for the 

start of a campaign, doctors and nurses, as well as certain other categories of 

personnel, have frequently been trained during the campaign in neighbouring 

countries. 

Information on the number of personnel trained during the campaigns is 

available only for a small number of countries and even this information is not 

particularly reliable• But it is evident that the numbers of such personnel must 

have gone into the thousands when one takes into account the large number of 

technicians and other personnel employed by the campaigns who had all to be trained 

in the field - ajid the frequent changes among them. The campaign in India may be 

given as an examples in the first half of 1955, it employed 26 supervising officers 

and 121 team-leaders with at least some kind of medical training, and 778 technicians. 

Many of these people have left BCG work, though they would still be needed in 

consolidated campaigns. 
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There is no doubt that the amount and quality of work largely depends upon 

the amount and quality of supervision. It is not surprising that personnel 

working in programmes that extend over a long period suffer from a certain degree 

of inertia. The initial enthusiasm often fades and the interest needs to be 

reawakened at all levels. Refresher courses for medical and auxiliary personnel 

should therefore become a regular feature of long-term BCG schemes, 

5. The role of internatâonr.1 assistante 

There is no doubt that few of the mass campaigns could have been started 

without international assistance. The success of the internationally assisted 

BCG campaigns not only demonstrated the applicability of public health measures in 

tuberculosis, but it also convinced health authorities that active public health 

measures oan be applied on a mass scale in the so-called technically underMiavaloped 

countries• 

5 «1 . Internai咖J- personnel 

International personnel for the BCQ campaigns included not only medical 

officers and specially trained BCG nurses but also statisticians, supply officers 

and .(in the ITC phase) drivers and other personnel• In regard to personnel, the 

position was distinctly different during the ITC ^nd the WHO periods. Usually the 

campaign started with no, or only a few, national, and a high number of international 

vaccinators (e.g. Poland up to 50, Czechoslovakia up to 40). After some time, 

their number decreased, as more national vaccinators became available, and finally 

they were withdrawn and at a certain point national personnel took over completely. 

When WHO took over, this policy was changed, the international personnel being 

appointed only to act as advisors and teachers to the national personnel• However, 

owing to the difficulty of recruiting national personnel, they had frequently to 

assume full responsibility for the conduct of the campaign. 

Regional BCG advisors were for many years attached to all but one Ш0 

regional office and acted as advisors and planners at regional level• 

Some idea of the direct influence of international personnel upon the 

efficiency of the campaign can be obtained by comparing the monthly performance 

of the campaign during the presence and after withdrawal of the international 
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personnel (Table Ilia, Annex II)• It will be seen from this table that a few 

campaigns have proved a failure and practically broke down after the international 

personnel had left, British Guiana, however, cannot be included among the failures
д 

in spite of the great difference between the two periods} in this country, a rather 

high coverage had already been reached during the first period (65 per cent, in 

age-group 0-14) and this made concentrated efforts during the second period less 

necessary. In most countries the BCG programme was continued on much the same 

level, vaille in five countries the monthly output increased to an unexpectedly 

high degree• For ITC campaigns see 2.5 of this report• 

5,2 Recordjjqp； and roportj^ng 

Prom the very beginning all necessary efforts were made to organize a well-

functioning system of recording and reporting on uniform and relatively simple lines• 

Individual cards were introduced, giving all the basic data for each person tested• 

During the early years, these cards and later a form (
,!

В-Гогш
и

) summarizing the data 

from the individual cards, were sent to Copenhagen for processing» 

While this system was functioning well, with relatively few errors in recording 

and a relatively slight loss of cards, during the ITC period, it proved not simple 

enough for the continuation of the work and in 1951 group crrds were introduced� 

From then on, individual cards were used only for "organized
11

 groups (mainly schools, 

some factories, etc.) which constituted about 5 to 10 per cent, of all persons 

tested. The individual cards were designed to permit father detailed studies of 

the problems involved in BCG vaccination, . 

The recording and reporting was tested for completeness and accuracy in all 

ITC c a m p a i g n s D u r i n g £>ther^ later campaigns such tests were not done
#
 but 

in the opinion of international field personnel and of statistical officers from 

TRO, inaccuracies were not of such magnitude that they could have influenced the 

results • The work of the Danish Tuberculosis Index ̂  has shown that even under 

the very best conditions, up to 7 per cent, of the records will show some apparently 

unavoidable inaccuracy. But any such inaccuracies are more than compensated for 

by the magnitude of the material. 
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5,3 Health Education 

Although BCG was known in all the countries later covered by a mass campaign, 

it had been almost everywhere used only on a small scale and mainly by clinicians. 

In preparing a campaign, a great deal of work had to be done to promote knowledge 

of, and confidence in, BCG as one of the most important weapons in the fight 

against tuberculosis. This was the more necessary as there was in some countries 

opposition, and sometimes strong opposition, to BCG, which, however, has been 

overcome in all instances. 

But propaganda for BCG was not ttie only aim. From tiie beginning, one of the 

objectives of the campaign has been to spread health education, even on subjects other 

than tuberculosis. For this purpose, all known methods were used: talks and 

lectures given by BCG officers in lecture halls, in vaccination centres and on the 

radio; posters, leaflets and pamphlets, as well as the press (when their co-operation 

could be enlisted), and, finally, educational films. Here the introduction, with 

the understanding support of UNICEF, of mobile health education units equipped with 

public-address systems proved invaluable• But among the most successful methods 

were the short talks given by local tochnioians to small groups on the spot, although 

their lack of a profounder technical knowledge was a handicap for going into 

subjects outside the field of the vaccination itself. 

Some of the campaigns produced their own newsletters, bulletins, etc” not 

for the education of the public, but in order to keep their own workers in the field 

informed on all technical and organizational aspects, as well as on the progress 

of work of the teams. Another point of quite a different nature might be 

mentioned here, although it has no connexion with health education as such, viz” 

the BCG conferences held in several places with WHO assistance on a national as 

well as a regional basis• They gave the BCG officers an opportunity to widen 

their horizon, to discuss freely the technical and organizational aspects of, as 

well as the difficulties encountered in, the campaign, and proved of great value. 

It is obvious that there were many difficulties involved in this work. 

Firstly, the multitude of languages and dialects in many of the countries in the 

East complicated the task enormously. Then there was the need to adjust the 
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educational methods to a variety of nationalities, religions and strata of society 

in each countryо 

The achievements in respect of health education can hardly be expressed in 

figures о Attendance reflects the co-operativeness of the people but is toó rough 

an index clearly to prove the efficiency of propaganda and health education in a 

campaign• A somewhat better index might be the participation of pre-school children 

and young adults, as expressed in the coverage of these age-groups (Table lia and 

ïlb. Annex 工工）о 

However^ in general, the response of the population to the BCG campaign was 

finally reported almost everywhere as good and often even excellent； soma reports 

even speak of a "great desire of the population" to get vaccinated^ In those few 

countries where complications after vaccination occurred in more than a few cases 

(and always in infants) the atmosphere of confidence previously created was 

temporarily disturbed. However the BCG campaigns have certainly contributed to the 

disappearance of the cent\iries-old fear of tuberculosis • 

6 . Consolidation of BCG programmes 

The change-over from the internationally assisted mass campaign to either nationally 

continued campaign work or a BCG vaccination programme integrated with the national 

health service represents the consolidation phase of a mass vaccination programme• 

To determine the type and extent of consolidation required, the first step 

must in any country be a thorough assessment of the situation. The better the 

results of the first mass campaign, the easier will be the decision in regard to 

consolidation. It is therefore necessary to know (a) what the campaign has 

achieved in terms of coverage of the different age-groups and to compare the 

coverage with the results of the pre-vaccination tuberculin testing which gives 

at least some indication of the nature and extent of the tuberculosis problem in 

the country； and (b) what national health service facilities are available on 

which the permanent vaccination programme can be wholly or partly based• Each 

project will therefore have to be considered separately and plans made accordingly. 
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In one country a continued mass campaign might be the only solution, vdiile in 

another, full integration with the health services might be possible. In yet 

another country, a combination of both these measures might be necessary. 

If BCG vaccination is to fulfil what oan rightly be expected from it, then 

it is most essential that no gaps are left by neglecting one or the other 

population group or area. 

Obviously, the consolidation phase must be planned well ahead; the needs in 

terras of personnel, as well as equipment^and supplies, and above all the question 

of sufficient and regular funds, must all be considered well in advance• 

In the matter of equipment and supplies, UNICEF has adopted the policy of 

providing assistance even after international personnel have been withdrawn. 

There is, however, no clear definition of when an internationally-assisted campaign 

should be regarded as completed• For the assessment of the work done in the 

consolidation phase of the BCG programme, a campaign will be regarded as completed 

(from the point of view of international assistance) when the international 

personnel have been withdrawn. 

A further difficulty in this connexion is that only a few countries, even 

among those still receiving international assistance, report regularly to the 

organization. Some of them have obliged with the necessary data when requested 

» to do so for the purpose of this report; from the majority, however, the data had 

not reached WHO Headquarters by the time this report was completed. As regards 

the reporting of the BCG programmes, it should not be too difficult to reach some 

kind of agreement with the countries concerned, stipulating the minimum of information 

required5 among other 'things « data would he required on the anioun't of re vaccination 

done in the country. This would make any later review of BCG tjork in countries 

previously (or currently) assisted by UNICEF and WHO easier and more reliable. 

In some countries, a "second round" of the campaign has been carried out 

already during the internationally-assisted phase. Such a second round, covering 

areas or population groups which have been neglected during the first round, is 

vrtiat should be understood by "a continued campaign". 
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One prerequisite for the success of such a continued campaign is a strong, 

central direction. The field operations of the campaign will frequently have to be 

decentralized, but there is no doubt that one man must be responsible for the co-

ordination of the operations, the final decision on the standards to be maintained 

and the accuracy of recording and reporting
#
 etc. 

The second prerequisite obviously is strict and regular supervision of the 

methods applied, as well as of the performance of the teams and vaccinators• There 

is real danger that, if this is not done, work will quickly deteriorate both in 

quantity and quality and become unreasonably expensive• The importance of having 

one or (according to the size of the country) more national assessment teams should 

be stressed here. They would, at the same time, constitute the most adequate 

supervising body. 

Attention has already been drawn to the difficulties in recruiting personnel, 

particularly medical officers and other qualified persons• As long as governments 

do not make such jobs more attractive, both financially and otherwise (special 

allowances, possibility of promotion, fellowships for further study, eto.)# these 

difficulties will remain. What in many countries was not possible during the 

internationally-assisted campaign must be made possible during the consolidation 

phase, otherwise plans will remain plans• 

Integration 

Complete integration of BCG vaccination with the general health services has 

been achieved in a few mass campaign countries, and is the rule in some countries 

that have never had a mass campaign. In all such countries, vaccination is given 

by health institutions such as chest clinics, шоther-and-chiId health centres and 

school clinics. In some instances the chest clinics responsible for BCG vaccination 

have their own vehicles so that their personnel can reach outlying parts of the 

country (e.g
t
 China - Taiwan). In some other countries, special BCG nurses are 

appointed to the chest clinics and are responsible for regular vaccinating and re-

vaccinating in the clinic area (e.g. Czechoslovakia). In many oountries, vaccination 

Is done by medioal officers or qualified nurses, while in the countries short of 

medical personnel, vaccinators (technicians) are employed• In the latter countries, 
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two different solutions have been tried: one is that the technician moves from 

area to area in his district performing only BCG vaccinations (e.g. in some regions 

of Pakistan) ； the other is that he is used as a "polyvalent
1

，vaccinator, performing 

all necessary vaccinations in his area (e.g. Ethiopia). However, for the time 

being, there is no way of assessing the relative value of these methods. 

It is obvious that, regardless of which institution or person is responsible 

for BCG vaccination in integrated schemes, no very high number of vaccinations can 

be expected. 

Another difficult problem is that of providing a sufficiently potent and well-

protected vaccine in a great number of small places with a relatively low vaccine 

consumption. Hence the repeated demands for a vaccine vrtiich would keep its potency 

for a long time; freeze-dried BCG vaccine is looked upon as a possible solution» 

It seems clear that WHO must soon provide a definite answer to this question; 

otherwise, under the constant pressure of demand, the freeze-dried vaccine will be 

used (and indeed is already being used, at least partly, in some former campaign 

countries) without being sufficiently tried, thus making a future evaluation of the 

real value of BCG even more complicated. 

For BCG vaccination in an integrated scheme, the problem of which age-groups 

to vaccinate is important• The tendency to give the vaccine primarily to new-

born babies seems justified, provided that all precautions are taken to make it a 

safe procedure (dosage of vaccine,、 vaccination technique). (It might be mentioned 

here that in some former campaign countriesj oral vaccination has been used for the 

vaccination of the newly born, but under the influence of the mass campaign and 

WHO'S work, the intradermal method is now being used in these countries•) If it 

is possible to cover the great majority of infants soon after birth (which makes 

testing prior to vaccination unnecessary) - and in some countries, the figures are 

rather convincing (e
f
g

f
 Czechoslovakia: 87.3^ of the new-born vaccinated in 1956; 

Poland: in 1958) - then the only remaining problem is whether and when to 

revaccinate. 

It goes without saying that groups that are particularly exposed to infection 

(contacts of infectious cases, health personnel
#
 medical and nursing students, etc.) 

must be included in the scheme• 
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In practice, the problem of revaccination is solved quite differently in 

different countries• An extreme solution (e.g. Czechoslovakia, Yugoslavia, Poland) 

is oompulsory revaccination every second to fourth or fifth year, whioh makes the 

task of health administrators rather difficult. 

é.2.1 Cpiyfcined scheme 

Some countries have tried to integrate part of the BCG work while still continuing 

the campaign (e.g. Burma, Yugoslavia). In these countries, chest clinics or other 

health centres have taken over the task in some areas, while mobile teams are used 

to cover the areas not previously covered, or insufficiently covered• 

厶.2«2 Achievements 

The progress made during the consolidation stage of the campaigns is shown in 

Table Ilia (Annex II) for countries covered by WHO/üNICEP-assisted campaigns, and 

in Table Illb for countries covered by ITC-assisted campaigns. 

From Table Illb it will be seen that at least five countries have, after the 

ITC campaign, succeeded in consolidating their BCG programme； only in Algeria, 

for obvious reasons, had the programme to be stopped. From most of the other 

countries vriiich received assistance from ITC, no reports are available• It is 

known, however, that some of them have continued BCG work in one form op another 

(Ecuador, Finland, Hungary, Israel, Malta, Mexico and UAR-Syria). In certain 

countries (Ceylon, UAR_Egypt, India and Pakistan) the campaign was started with 

ITC assistance but has been continued with WHO/UNICEP assistance; these countries 

are therefore not included in Table Illb. 

，• Some other r.spocts of the B£G campaign 

7#1 Public health value of the campaign 

It was hoped from the very beginning of the internationally-assisted mass 

campaign that the impact of BCG work would not only lead to a broader concept of 

tuberculosis control, but also stimulate the development of simple and efficient 

measures of public health in general• As has already been discussed in connexion 

with the problem of health education, there is little doubt that much has been 
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achieved as far as the promotion of tuberculosis control is concerned• The results 

of tuberculin testing have also, in spite of the limitations inherent in the method 

itself, given at least some indication of the extent of the tuberculosis problem in the 

campaign countries® The danger which certainly existed at the beginning, thci> BCG 

vaccination by itself would be regarded as sufficient to combat tuberculosis, has 

been averted• In many countries the request for international assistance in 

carrying out a BCG project was followed by a demand for assistance in building up 

an efficient system of tuberculosis control. 

In many countries which had never requested international assistance, BCG 

programmes were introduced or strengthened^ under the influence of the world-wide 

international BCG campaign. It is interesting that BCG is at present used in 

many such countries, even though different methods are applied• According to 
a , 

available data,— almost 13 million persons were vaccinated during 1956 in 33 

countries or territories not covered by internationally-assisted campaigns» 

Moreover, this total does not include such countries as Australia, Bulgaria, 

Canada, Norway and the USSR, in some of which BCG has been used on a large scale. 

To date, the total number of vaccinated must run into many tens of millions• 

7 «2 Research 

In order to build up its BCG programme on a sound and scientific foundation, 

WHO established in 19斗9 the Tuberculosis Research Office, which was, until 

recently, in Copenhagen• The tasks entrusted to this office included the collection 

and analysis of campaign material, the planning and direction of field-research 

and the training of personnel for such projects. Its most important task, however, 

was to co-ordinate and stimulate basic and field research on many problems of an 

urgent practical and theoretical nature in co-operation with a great number of 

national research institutes all over the world (so far, 21 institutes in 13 

countries) including the Tuberculosis Immunization Research Centre in Copenhagen, 

a 
一 Epiderru vital Statist, R e p " 1958, 11; BCG statistics of the Institut 

National d'Hygiène, Paris. 
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This research^ by improving and simplifying BCG work, has also had a 

considerable financial effect。 Although it would be difficult to express this 

in round figures> there is not the slightest doubt that, for instance, the intro-

duction of a single test has not only increased the return percentage and thus made 

campaign work more efficient, but has also reduced the costs by shortening the time 

teams had to spend in one place, and also the cost of transportation, etc. The 

finding • a result of several studies - that the vaccine could be used not only 

for two but for up to six weeks, if kept cool and protected from light, has 

obviously reduced the expenditure on transport and vaccine. The savings resulting 

from the introduction of the new tuberculin (RT2?) and a new stabilizing diluent 

have already been mentioned。 

In spite of the practical and scientific results of the research undertaken 

by WHO, there is still an urgent need for clarification of many problems in 

connexion with BCG vaccination, not to speak of the great number of other problems 

in tuberculosis control. The main subjects for continued research in this field 

might be enumerated as follows? 

(a) Controlled BCG trials to be repeated particularly in regions with a 

high prevalence of low-grade sensitivity; this would help to clarify such 

questions as the benefit derived from BCG vaccination in such regions； 

the real meaning of low-grade sensitivity in terms of protection, and so on, 

(b) Epidemiological research is still urgently needed not only to obtain 

a more exact picture of the extent of the tuberculosis problem in many 

regions of the world� but perhaps even more so, to determine the importance 

of extra-human sources of infection as well as the nature and prevalence 

of mycobacteria causing disease similar to tuberculosis* 

(c) Problems of allergy and immunity, with the final aim of defining 

their relationship as vrell as of finding, if possible
#
 a, practical and 

reliable immunological test. 

(d) The problem of low-grade sensitivity, olosely connected with all these 

three questions, should be mentioned separately once more. 
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(e) The duration of allergy and the question of revaccination. 

(f) The problem of the boosting effect of repeated tuberculin tests in man. 

(g) The BCG vaccine itself, with the ultimate aim of developing a vaccine 

which could be easily standardized and would be more resistant to heat, etc., 

and above all, of finding a vaccine vrtiich is highly immunogenic and at the 

same time non-allergenic. Trials in this field are of the utmost importance 

both for human and veterinary medicine# 

(h) Trials designed to assess the real value of oral vaccination. 

The research problems listed above are closely linked with the practical 

work in BCG programmes, and their solution would be of immediate value to work 

in the field. Some of these problems have already been taken up by research 

institutes, but it is, of course, realized that most will require long-term research. 

7 ..3 The economic évaluation 

Althou^i it would be most valuable if the impact of BCG vaccination upon a 

country's economy could be assessed, we have far too little information for such 

an assessment• 

In very general terms, it can be said that in countries where the incidence 

of infection and disease is high and where, in addition, the loss of man-power 

is acute (in countries with rapidly developing industries), the savings in terms 

of lives, lost working days and cost of treatment must be considerable if the 

vaccine is given early in life, if the coverage is sufficient and if all technical 

requirements are fulfilled. 

All future projects in tuberculosis control, as well as all other public 

health projects, should be planned from the start in such a way as to make economic 

evaluation at the end of the project possible. This should ultimately lead to a 

more general understanding of the importance of introducing economic considerations 

into public health• 

П Л Conclusions 

In order to arrive at convincing conclusions concerning the organizational 

achievements it would be necessary to review each project in detail. However^ 

this has not proved possible for reasons already given• 
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As a result of the experience gained in the BCG mass campaigns� certain 

points of an organizational nature have emerged, vAiich might be of value in future 

BCG vaccination or other public health aampalgns: 

(a) the need for a strong central administration, including a central 

supply service；
 1 

(b) the need for a central body in charge of all parts of the statistical 

work, and for a well-designed system of statistical recording and reporting 

vhich should be changed as little as possible during the campaign; 

(c) the usefulness of technicians who, after a short period of training, 

can successfully carry out part of the technical work; 

(d) the importance of strict supervision at all levels 5 

(e) the importance of regular reports to ensure that all Important data 

are available when needed; proper planning with respect to the data to be 

included in such reports in order to make evaluation at any stage possible -

this is of paramount importance; 

(f) the value of research for solving a number of practical questions• 

When the achievements of the intemationally-aeaisted BCG campaign are assessed 

In terms of the operational objective, it is necessary to take into account the 

organizational efforts made, and above all, the extraordinarily difficult conditions 

under which most of the projects had to be conducted. It is gratifying to be able 

to state that, in most Instances, these difficulties were overcome and the projects 

successfully completed• It is Justifiable to conclude, therefore, that the BCG 

mass campaign has, on the whole, reached its objective to a satisfactory
#
 and even, 

in the case of many projects, to a very satisfactory degree• 
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PART III 

General conclusions 

The task of evaluating the results of the internationally-assisted mass BCG 

vaccination campaign, the largest mas s-vaccination campaign in history so far, has proved 

extremely difficult, as the campaign had not been planned in such a way as to facilitate 

later evaluation» As the basic material (for a campaign comprising 64 countries and 

a period of 11 years) was not readily available^ and as the replies to a questionnaire 

sent out to governments were received late, or, in many instances, not at all, time 

proved too short to elaborate upon all the details • 

To what extent the BCG vaccination of more than one hundred million people, 

mostly children and young adults
y
 has reached its primary objective^ to reduce 

morbidity and mortality from the disease, it is impossible to assess, as there 

are no reliable data from any of the campaign countries which could have served as a 

basis for comparison. However, even if such data were available, it would be more 

than difficult to establish beyond doubt that any reduction in the incidence of 

tuberculosis was due to the vaccination alone ; there may have been a number of other 

causes operating simultaneously in the same direction - for instance, drug-treatment, 

"hi ch started to be widely used just at the time of some of the mass campaigns • 

The magnitude of the tuberculosis problem in most of the countries where 

campaigns were started, the lack of adequate financial and other resources as well 

as the lack of well-developed health services of any kind in such countries, and 

the available knowledge that vaccination with BCG could and did confer a substantial 

degree of protection and would thus be able to reduce the incidence of infection 

and disease, to no lesser degree than some of the other vaccines, were sufficient 

justification to start a mass campaign in any country with a high prevalence of the 

disease• The situation in most underdeveloped countries, and the approach adopted 

there, could not be compared with the situation in countries where tuberculosis 

Ъ.̂ч been brought almost under control without the large-scale use of BCGt 
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ANNEX I 

TABUS la. CASES OF TUBERCULOSIS 
(BMRC TRIAL) 

Definite cases of tuberculosis^ according to the Interval between 
entry and the earliest radiographic or clinical manifestation 
(the starting point) of the illness 

No. of 
parti-
cipants 

In first 2-1/2 yr* In second 2-1/2 yr Beyond 5 years No. of 
parti-
cipants Total 

cases 

Annual 
incidence 
per 1000 

Total 
cases 

Annual 
incidence 
per 1000 

Total 
casee 

Annual 
incidence 
per 1000 

Negative to 
100 TU 
unvacoinated 13 300 66 1.98 87 2.62 30 1.58 

Negative 
BCO 
vacoinated 1斗 100 15 0Л3 12 0.3斗 8 0.3斗 

Negative 
Vole Вас. 
vaccine 6 700 7 0Д2 4 0.24 3 0.29 

Positive to 
3 TU (15 mm 
or more) 7 200 63 5-50 30 1.67 10 0.88 

Positive to 
5 TU 
(5-1斗 mm) 8 800 17 0.77 18 0.82 6 0ЛЧ 

Negative to 

3 TU 
Positive to 

100 TU 6 боо 12 0.75 18 1.09 8 O.76 

All groups 5б 700 180 - 169 - 65 -

These figures are slightly higher than those for the first two-and-a-half years 
given in the first report^ as a result of more recent information (see Table in 
Preliminary Report, page 21). 
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Annex I 

TABLE lb. FORM OP TUBERCULOSIS 
(SUMMARIZED FROM BMRC TRIAL) 

Definite cases of tuberculosis starting within five 
years cf entry to the trial, according to form of disease 
(for further details consult original paper^-) 

Total 

Pulmonary 
ТВ 

* 

Tuberc• 
pleural 
effusion 

* * 

Hilar 
gland 
enlarge-
ment 

Tuberc. 
menin-

* * * 

Extra 
pulmón. 
cases 

Eryth. 
nodos. cases No. % 

* 

Tuberc• 
pleural 
effusion 

* * 

Hilar 
gland 
enlarge-
ment gitis 

* * * 

Extra 
pulmón. 
cases 

Eryth. 
nodos. 

Negative unvacc. 153 100 65 36 2 8 3 

Neg. BCG vaccin. 27 20 74 5 0 0 1 1 

Neg. Vole Bac. Vacc. 11 7 64 3 0 0 1 0 

Pos. to 3 TU 128 97 76 9 0 1 21 0 

Pos. only to 100 TU 30 21 70 6 0 0 0 

All groups 5斗9 245 70 59 2 5 M 4 

Without evidence of pulmonary tuberculosis 

Without other evidenoe of tuberculosis 

* * * 

Tuberculosis cf the bones and joints, tuberculous cervieAj adenitis and tuberculous 
peritonitis, tuberculous bronchiectasis, tuberculous endobronchiti s, tuberculous tws±ls

fi 

lupus vulgaris,, genito-urinary tuberculosis and tuberculous axillary adenitis 
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Annex I 

TABDE le 
(SUMMARIZED PROM BMRC TRIAL) 

Definite oases of pulmonary tuberculosis starting within five 
years cf entry to the trial, according to the nature and extent 
of the pulmonary lesions (first figure in each column according 
to first abnormal chest radiograph, second figure according to 
maximal extent of the lesion) 

Total 
pulmón. 
cases 

Miliary 
type of 
lesions 

Lesions with cavitation 

Lesions 
involving 
more than 
2 rib 
interspace 

t
 

n
 

e
 
n
 
m
 
e
 

г
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с
 
t
 

t
o
 
h
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M
 
t
 
6
 
e
 

2 
J
p
e
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и
 
б
 
e
 

Lesions without cavitation 

Lesions 
involving 
more than 
2 rib 
interspace 

More 
than, 
б cm' 
extent 

l2 

Negative unvacc. 

Negative BCG 
unvacc. 

- . . . . . . 
Negative Vole 
Вас. Vacс. 

Positive to 5 TU 

Positive to 100 TU 

100 

20 

б
 
1
 

9
 
2
 

О 

0 

1 

о 

18 

2 

1 

8 

1 

22 

5 

1 

19 

1 

б 10 

2 О 

О 2 

7 12 

5 5 

0 

1 

О 

4 

О 

о 

8 

10 

о 

о 

2 

)6 31 

6 6 

5 2 

44 

8 

37 
11 

AJ_1 groups 244 50 48 18 29 3 2 15 16 93 91 
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Annex I 

TABLE II. TUBERCULOUS DISEASE IN VACCINATED 
AND NON-VACCINATED PERSONS 

(South Indian trial) 

Vaccinated 
person-years) 

Non-vaccinated 
(4940 person-years) 

Chronic Recent Chronic Recent 

A В С A В С A В с А В С 

First round - 1 - 斗 £ - 3 б - 2 1 

Second to 
fourth round - - - 3 3 3 - - - 1 2 4 

Total - 1 k 5 7 5 - 3 6 1 4 5 

A . . . probably active 

В . . . probably inactive (observation case) 

С . . . inactiveí olinically-insignificant lesions 



TABLE Ilia. RESULTS OP RETESTING DURING ITC CAMPAIGN 

Country 

Wfean-size of reactions 
in natur. positives 

Interval between 
vaccination and 

retesting 

Mean-size of reactions 
in millimetres to 

5 TU 

Conversion rate 
in percent. 

Min. Average Max. Min. Max. 

Austria 5 months 
7 months 
14 months 

78 98 
91 97 
68 86 

Czechoslovakia 3 months 
6 months 

96.1 
87.4 

Ecuador 17.6 1) weeks 
14-26 weeks 
27-39 weeks 
40-^4 weeks 
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TABLE Illb. RESULTS OF RETESTING BY ASSESSMENT AND SPECIAL RETESTING TEAMS 

Country 

Mean-size of 
reactions in 
millimetres 
in natur. 
positives 

Vaccinated in mass 3 campaigns Vaccinated by assessment teams 

Country 

Mean-size of 
reactions in 
millimetres 
in natur. 
positives 

Interval between 
vaccination and 

retectir-g 

Mean-size cf reactions 
in millimetres to 

5 TU 

Interval between 
vaccination and 

retesting 

Mean-
in 

size of reactions 
millimetres to 

5 TU 

Country 

Mean-size of 
reactions in 
millimetres 
in natur. 
positives 

Interval between 
vaccination and 

retectir-g 

Miru Average Max. 

Interval between 
vaccination and 

retesting 

Min. Average №.x. 

Burma ca. 19* 15 months 10.2 ‘ 10.8 11.6 
yj months 11.4 12.2 12.7 

Cambodia 1 month 9.2 11.7 
. ** 

14.1 
* * * 

Costa Rica 15.1 3-9 months 4.6 7.8 10.7 
11-27 months 4.8 7.7 13.5 

Cyprus 
* 

ca. 15 10 weeks 12.0 14.0 
* * 

15.9 
* * * 

2-6 months 6.5 8.2 El Salvador 2-6 months 6.5 8.2 11.5 
11-12 months 4.8 8.7 12.2 

Ethiopia oa. 20* 

India ca. 20* 5-11 months 7-5 10.6 15.О 2-3 months 10.4 12.4 14.8 
12-23 months 6.2 8.5 12.) 
51-49 months 5.5 9.2 11.1 

Indonesia ca. 19* 1轮《3 months 13.6 14.2 14,9 2V2. months 15.8 16,6 
* * 

18-20 months 7.2 9.5 11.5 2V2 months. 15.О 17.2 18.6 * 

Iran ca. 20* 6-25 months 5.8 8.5 12.4 2V2'3 months I3.8 14.5 14.6 

Iraq 14-50 months 8.4 10.1 12.1 
* * * 

Jamaica 4-6 months 11.6 13.6 15.7 
7-12 months 7Л 10.5 ЗЛ.2 
15-25 months 7Л 10.0 12.9 

Jordan 
* 

ca. 20 7У2-22 months 8.6 9.8 ЗЛЛ 1-7^/2 months 12.6 14.3 14.9 

Lebanon 
* 

ca. 20 с. 60 months 5.9 8.5 10.8 2У2 months 16.O 
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TABLE Illb. RESULTS OP RETESTING BY ASSESSMENT AND SPECIAL RE1ESTING TEAMS (continued) 

Country 
Mean-size of 
reactions in 
millimetres 
in natur, 
positives 

Vaccinated in mass campaigns Vaccinated by assessment teams 

Country 
Mean-size of 
reactions in 
millimetres 
in natur, 
positives 

Interval between 
vaccination and 

retesting 

Mean-size of reaction^ 
in millimetres to 

5 TU 

"Interval between 
vaccination and 

retesting 

Moan-size of reactions 
in millimetres to 

5 TU 

Min. Average Max. Min. Average r-fex. 

y 
Leeward 

* * * 
Islands 12-5 3 months 11-1 12.1 12.9 

Libya 18.9 с• 19 months 8.0 10.5 1З.2 
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* 
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Annex I 

LIST I. BCG LABORATORIES PRODUCING BCG VACCINE 
FOR BCG MASS CAMPAIGNS AND COUNTRIES PROVITED WITH 

BCG VACCINE BY THESE LABORATORIES 

Continent and 
country 

BCG Laboratory WHO approved 
Countries to which the 
vaccine is delivered 

Africa 

Egypt Agcuza Under consi_ 
deration 

Egypt, Ethiopia, Iraq^ Jordan, 
Libya (?), Sudan 

Morocco Casablanca Approved Morocco 

Tunisia Tunis Tunisia 

America 

Chile Santiago Approved Chile, Paraguay 

Ecuador Guayaquil Approved Ecuador 

Mexico Mexico City Approved Barbados (?), British Guiana丨， 
British Honduras/ Colombia, 
Costa Rica, Dominican 
Republic (?)， El Salvador, 
Guatemala (?), Honduras (?), 
Jamaica, Leeward Islands, 
Mexico, Surinam (?), 
Trinidad, Windward Islands 

Asia 

China (Taiwan Taipei Approved China (Taiwan) 

India Madras Approved Burma, Ceylon, Hong Kong, 
India, Malaya, Singapore 

Iran Teheran Approved Iran 

Pakistan Karachi Under consi-
deration Pakistan 

Philippines Alabang Approved Brunei (?), Indonesia, 
Netherlands New Guinea (?〉， 
Philippines, Sarawak 

Thailand Bangkok Approved Thailand 
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Annex I 

LIST I. BCG LABORATORIES PRODUCING BCG VACCINE 
FOR BCG MASS CAMPAIGNS AND COUNTRIES PROVIDED WITH 

BCG VACCINE BY THESE LABORATORIES (continued) 

Continent and 
country 

BCG Laboratory- WHO approved 
Countries to which the 
vaccine is delivered 

Asia (continued) 

Turkey Ankara Approved Turkey 

Viet Nam Saigon Iftider consi-
deration 

Cambodia Viet Nam 

Australia 

Australia Parkville Approved No campaign country 

Europe 

Denmark Copenhagen Approved In ITC phase, all ccutpalgu 
countries

 A 

Prance Paris Approved No campaign country 

Greece Athens Approved Greece 

Norway- Bergen Approved No campaign country 

Sweden Gothenburg Approved No campaign country 

In Aden Colony the Glaxo BCG vaccine is used. 

The former ITC countries in Europe t Austria, Czechoslovakia, Poland and 
Yugoslavia produce their own vaccine； question of approval not cleared. 

(?) • • « not confirmed 



Fig. I . Annual incidence of tuberculosis in initially .posit ive and negat ive 
unvaccinated groups (BMRC1 ) 
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Fig.2 а 3. Distr ibut ions by size of reactions to the intradermal 5 TU test in sample of general populat ion 
in Basutoland and Thai land (Nyboe) 
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F ig .5 . Distributions by size of reactions in BCG vaccinated persons according to the est imate of 
two independent readers (Guld 2 0 ) 
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Fig.4.Distributions by size of reactions to the intradermal TU Fig.6.Distributions by size of reactions to the intradermal 
test one year after vaccination with BCG, in Denmark and 5 TU test amongst schoolchildren vaccinated with Da-
Greece (10TU) and Egypt (5 TU). (Pa lmer 2 5 ) nish BCG in different parts of the world (Bull.WHO13) 
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A МЕХ II 

TABLE I 

DURATION OF CAMPAIGNS IN .MONTHS, AVERAGE NUMBER STARTING TESTS PER MONTH 
BY CAMPAIGN, TEAM AND VACCINATOR, PERCENTAGESs COMPI£TING TESTS, NEGATIVE 

REACTORS, COVERAGE 0-14 YEARS AND POSITIVE REACTORS 7-14 YEARS 

(For total figures see Table � in the Preliminary Report� page 

Continent 
& Country 

Duration 
of camp» 
in months 

Starting tests per month Per cent, 
complete 
tests 

Per eent. 
negative 
reactors 

Coverage 
0-1斗 yrs 

Per cent/ 
positive 
7-1林 years 

Continent 
& Country 

Duration 
of camp» 
in months per 

camp. 

(in thoi 
per 
team 

sand孓） w 
per 

vaccinator 

Per cent, 
complete 
tests 

Per eent. 
negative 
reactors 

Coverage 
0-1斗 yrs 

Per cent/ 
positive 
7-1林 years 

AFRICA 

Algeria ITC 30 82 • • 7。 60 (a) * * * 
28-48 

Egypt ГГС 37 108 • * k . o 64 48 
(a) 

• • 25-^8 

Egypt WHO 18 126 « » » 9 65 44 18 刃 

Ethiopia 32 19 • • �� 7 6 64 4 29 

Libj^a 35 9 » » � • 7斗 56 54 37 

Morocco ГГС 25 88 # • 4.4 79 59 
(a) 

• • 

�
 л

 ík)*** 
‘ 

Sudan 
* * 

25 l b ？.5 1,7 76 46 • • 42 

Tunisia ITC 17 36 » • 2 Л 77 62 
� 

» « 
* * * 

31-^9 

AMERICA,， 

Barbados 15 6 • « • • 90 52 • » 竹 

Br. Guiana 16 13 � « 91 57 65 35 

Br
e
 Honduras 8 6 6 . 0 1.5 93 50 75 30 

Chile 25 29 9 • • * 93 53 • • 29 

Colombia 28 170 17.0 2.8 93 62 65 22 

Costa Rica 28 9 1.3 94. 80 

Dom。 Rep, 
* * 

4 8 • � • • 78 74 • 9 • » 

Ecuador ГГС 12 54 �� 1.5 86 62 (a) 
• • 

,**« 19-46 

El Salvador 16 22 9 * • • 89 55 21 24 

Guatemala 24 95 • � * • 95 58 62 19 

Honduras 
* * 

20 40 • • • » 9斗 60 • • 56 
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TABÎ<E I (continued) 

i 
i 
1 

Duration Starting tests per month Per cent， Per cent» Coverage Per cent. 
1 Continent of camp. (in thous ands) complete negative 0-14 yrs positive 
¡ & Country in months per per *per tests reactors 7-1^ years i 

¡ 
camp. team vaccinator 

i A W S n m (cont.) 

Jamaica 9 71 17.О 93 59 52 18 

Leeward Isles 8 8.0 4.0 96 39 83 • 争 

Mexico' ГГ.С . 5 36 • • • « • • 9 • • • m • 

Paraguay 17 41 5，8 5.8 91 61 54 32 

Surinam 9 12 • • • t 89 57 • 參 J>0 

Trinidad 26 13 7.0 2.Z5 95 66 78 24 

Windward Isles 4 15 « • • « 97 69 78 16 

ASIA - ‘ 

Aden Colony 7 5 參瀑 V>. ，9 « 争 55 

Brunei 16 2 

u :
5
(

b

) i:8(
b

) 

85 59 бо 48 

Burma 
л * * 
85 70 u :

5
(

b

) i:8(
b

) 85 ho • f 灯 

Cambodia 
* * 

35 35 8.5 
/ ъ 

2.1 92 50 杯5 

Ceylon 
* * 

57 48 7.0
( c

> 書參 83 吋 37 

China (Taiwan) 
* * 

95 71 蜃參 
參參 90 62 • 參 41 

Hong Kong 56 11 鲁 • 9 參 86 26 77 

India 
л * * 
91 1280 12.0 

л 
9 • 80 • m 參 • 

Indonesia 
* * 

74 250 12.2 ⑷ • • 
a � � 

75 39 • • 46 

Iran 
л * * 
8o 泸 l.5

( f ) 

84 70 • » 22 

Iraq 35 
t i 

19 5.0 參 « 83 44 坏8 

Israel ITC 13 26 • • 3.0 90 68 • 藝 

* * * 
13-29 

Jordan 25 25 « 參 • • 89 58 • • • • 

Lebanon ITC 6 7 V * 0.9 • • • * • • 
•離 

Malaya 56 18 
•參 

• • 94 5) 22 43 

Neth. N. Guinea 
*箐 

53 3 m • 0 參 98 54 華 • 27 
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Annex II 

TABLE I (continued) 

-
Duration Starting tests per month Per cent. Per cent. Coverage Per cent. 

Continent of camp. (in thousands) complete negative 0-14 yra positive 
& Country in months per per per tests reactors 7-14 years 

camp. team vaccinator 

ASIA (continued) 

Pakistan 
簧簧 

91 287 20.0 �� 79 47 9 • 

Pal. Refiu ITC 3 TO � • • � • � 

49(g) 

• ш 
(l)*** 

II-27、” 

Philippines 
л * * 
89 105 8.2 k.i 8 7

(S) 
• � 

49(g) 
� • 49 

Sarawak 18 9 9.0(
h

) 2.
2
(

h

) 83 44 28 45 

Singapore 31 1> • • • • 95 40 18 61 

Syria ITC б 44 3.0 65 65 � • 

* * * 
17-39 

Thailand 86** 106 80 41 • » 38 

Turkey 72 229 91 44 9 • 32 

Viet Nam 45 20 6.0 1.7 88 35 • • 57 

EUROPE 
(all ГГС) 

Austria 11 60 • 9 l.l 97 79 
(a) 

•書 
12-29 

Czechoslovakia 13 256 A春 2.7 95 68 (a) • • 17-44 

Finland 20 39 »着 99 72 
(a) 

•• •寺 
Л к 

10 

Greece 26 56 • • 1.7 90 77 
(a) 

• • 12-31 

Hungary 6 5 5 0 �� • • • • • • • • • • 

Italy 6 2 • • �� • • • • • • 

(a) 
• • 

• • 

Malta k 1 ) • • 0.9 81 91 

• • 

(a) 
• • 9-28 

Poland 18 26I « 參 4.0 66 V> 
(a) 

• • 50-63 

Yugoslavia 29 104 • • 2.9 91 69 
(a) 

•鲁 25-55 
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Annex II 

TABLE 工（continued) 

SOURCE: For ITC-campaign - ITC 
final reports and data 

10 
country reports

 9
 for all 

previously published by TRO 

other jcoimtrlexs 

data not available 

international vaccinating 
personnel included 

until end of 1958 

first figure : per cent, 
reactors at 7 and second 
figures1 per cent» reactors 
at 14 years (both sexes) 

(a) for coverage in ITC campaign see 
Table lia. 

(b) for period 12,51 to 11.53 

(c) for the year 1955 

(d) ГГС phase included 

(e) for period 11.52 to 1.56 

(f) for period 5.52 to 7 .56 

(g) for period 1.52 to 12.53 

(h) for period 1,52 to 5 .55 

(i) for period 3.53 to 4 .56 

(J) for period 1948 to 9 .53 

(k) for Moslem children only (correspond-
ing figure for Israeli children 63-7斗 
for European children 17-58) 

(1) for males only (for females: 12-28) 
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Ашех II 

TABLE IIsu COVERAGE BY AGE-GROUPS IN CMPAIGN 
COUNTRIES FOR WHICH DATA A3E AVAILABLE 

Continent and country Period* 
Vaccination coverage 

Remarks Continent and country Period* 
1-6 7-14 15 & over 

Remarks 

AMERICA 

Colombia 5.54 - 9.56 19 31 50 

Costa Rica 3.52 • 7.54 39 59 16 15-. 29 ... 34 

Jamaica 10.51 - 7.53 37 65 35 

Trinidad 5.52 - 5.54 66 90 60
a 

� 15-35 

Windward Islands 1.54 - 4.54 89
b 

86
b 

(b) 1-14 & 15-45 

ASIA 

China 1951-1953 

1954 

e • 
• • 

58。 

73° 

• • 

• e 

(с) 1-19 

India** 1955 62 66 53 average 1-25 ••• 60 

Indonesia 9.52 一 12.56 

Djakarta City 45 61 33 

Sumatra: Medan 
Sianta rural 

64 
70 OU

 v
O 

ЧЛ
 M
 

A8 
47 

W . Java: Bandung City 
Bandung rural 

69 
71 

28 
27 

Б. Java: Sui'ayabaya City 20 40 25 

Philippines 1952-1953 I8
d 

25 
• � � 0-6 

Thailand 1951-1956 

entire country-
accessible areas 

21 
38 O 

Va
) 

03
 -О

 

15： 
27® 

(e) 15-24 
over 25 ••• 1Д 
and 25 respect» 

Source: final reports 

•• No data available 

� 
Period for which data are given 

Figures based on examination of random samples from many states 



EB25/47 
page 66 

Annex II 

TABLE lib. COVERAGE BY AGE-GROUPS IN SOME OF THE 
ITC CAMPAIGN COUNTRIES 

Country 0-5 6-14 15-18 Remarks 

Czechoslovakia 65 86 61 

Ecuador 28 57 9
a 

(a) 15-19 yrs 

Israel 41 70 30 

Morocco 26
b 

38
b 

• • (b) Males only. For 
females 25 and 33* 

Malta 35° LA 28 (c) 2-5 yrs 

Yugoslavia 57 25 � 3^5 yrs 

Country 0-4 5-9 10-14 15-19 Remarks 

Algeria 34
e 

39 38 21 (e) 1-4 yrs 

Egypt
f 

14
e 

25 16 9 (f) 20-29 yrs … 1 1 
30-39 yrs … 1 3 
Д0-49 yrs … 1 0 
50 & over … 5 

Greece 32 55 63 32 

Tunisia 16 31 ЗЛ 17 

Countiy 1-3 Л-6 7-12 13-18 Remarks 

Austria 12 27 55 21 

Country- 0-3 Д-8 9-13 14-18 19-26 

Finland 29 40 61 Л8 27 

Source : ITC country reports 
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Apnex II 

TABLE Пс. COVERAGE AND DURATION OF CAMPAIGN IN MDNTHS 
FOR 22 CAMPAIGNS COMPLETED BEFORE END OF 1958 

Country 
Per cent, 
covered 

Duration of 
can^aign 

Population 
in millions 

Ethiopia and Eritrea 

Egypt (WHO phase only) 

Singapore 

El Salvador 

Iraq 

Malaya 

Hong Kong 

Sarawak 

Libya 

Colombia 

Costa Rica 

Jamaica 

Paraguay-

Brunei 

Guatemala 

Br. Guiana 

Br. Honduras 

Trinidad and Tobago 

Leeward Islands 

Windward Islands 

1

1

2

2

.

O

I

C

Í

2

3

4

4

5

5

6

&

6

7

7

8

8
 

32 

18 
31 

16 
35 

36 

36 

18 
35 

28 
28 

21 
17 

16 
2Д 

16 
В 

26 
3 

3 

months 

it 

it 

и 

II 

II 

it 

it 

II 

II 

it 
» 

n 

и 

12.0 
24.8 

1.0 
2.0 

5.0 

5.0 

2.3 

6,59 

1.1 
12,5 

0.9 

1.5 

1.6 
0.13 

3.0 

0,37 

0.08 
0.7 

0.03 

0.08 
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Annex II 

TABLE Ilia. THE MONTHLY PERFORMANCE OF SOME CAMPAIGNS 
DURING THE PRESENCE AND AFTER THE WTODRAWAL OP 
INTERNATIONAL PERSONNEL UNTIL THE END OF 1958 

During presence of inter-
national personnel 

After withdrawal of inter-
national personnel 

！ 

Country No. months 
start. tests 

per month 
(in thousands) 

No. months 
No. start 
tests per 
month (in 
thousands) 

Remarks 

British 
Guiana 16 13 

,,* 44 ) * Until 
March 
1959 

Burma 48 32 37 120 

Ceylon(
a

) 21 56 36 43 

China 33 47 60 93 

Costa Rica 28 9 58* 1 * Until 
March 
1959 

Egypt
( b ) 

18 1 2 6 64* 145 * Until 
April 
1959 

Ethiopia 

India ⑷ 

52 19 56 3 Ethiopia 

India ⑷ 47 6 1 5 1 440 

Indonesia 59 140 35 )72 

Iran 51 1 6 29 67 

Jordan 25 26 36 6 

Philippines ^ 115 96 

Thailand 55 105 31 107 

^ ‘ In the first phase (62 months) with very little assistance, performance 
^er month 19 

(
b

) During ITC phase (37 months) 108 

(c) 
、 ITC phase not included 



EB25/47 
page 69 

Annex II 

TABLE Illb- CONSOLIDATION OF BCG WORK IN SOME ITC COUNTRIES 

During ITC campaign After ITC campaign 

Country Period 
No. start. 

tests* 

No. vaeed.* 
(in thous-
ands) 

Period 
No. start. 

tests 
No. vaccd. 

Algeria 11.49 -
5.52 

2 460 1 03Л 7.52
 7 

1 274 445 

Austria 5.48 - 7^8 513 8.50 -
12.57 

770 300 

Czecho- 7.48 - 3 407 2 084 1.50 - 1 Зб7(
с

) 2 263(
d

) 
slovakia 7.49 12.57 

Oreeее 7Л8 -
7.51(

b

) 
1 609 1 115 2.52 -

10.58 
872 578 

Poland 5.47,- 5 514 2 535 M 
H»
 •
 

ГО
 VJ

l 
• 

0 
00

 T 15 ) 3 339 

Yugoslavia 8Л8 -
12.50 

3 010 1 555 1.51 -
12.58 

10 396(
С

> 3 770 

Source i ITC and government reports 

(
a

) After March 1956 BCG work praetically stopped 

(b) Including pre-ITC phase and, in Greece also, 5 months, post-ITC work 

(c) , 
Including a high number of retested and revaccinated persons 

1175 new-borns included 


