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Some Aspects of Laboratory Investigations
in a Mass Campaign against Tuberculosis

B. T. SUITrERS 1 & S. A. BR0GGER 2

In a study ofsome of the difficulties attending the bacteriological examination ofsputa
in mass campaigns against tuberculosis, the authors show that culture ofspecimens always
yields significantly morepositive results than routine microscopy alone and that sputum culture
is more efficient than laryngeal-swab culture. The effect andoccurrence ofcontamination in
cultures were investigated in a special trial, and it wasfound that even minimal contamination
adversely affects mycobacterial growth and is sufficient grounds for discarding contaminated
cultures. Because ofthe anticipated detrimental effect oftransporting specimens, a subsidiary
trial was made to determine whether it would be possible to inoculate cultures in thefieldfor
subsequent examination in the laboratory; despite the high contamination rates to be ex-
pected from cultures prepared in the field, the technique might prove useful for supple-
menting microscopic examination in rural centres, since the positivity rate among uncon-
taminated cultures is not affected. It is also shown that nearly as much information may be
obtainedfrom three cultures preparedfrom each of two sputum specimens as from a third
specimen, and at much less cost and effort.

It is a fundamental principle that a diagnosis of
tuberculosis should be confirmed by the demonstra-
tion of Mycobacterium tuberculosis in a suitable
specimen from the suspected case. Either a pre-
sumptive diagnosis is based on the demonstration of
acid/alcohol-fast bacilli in the sputum, or Myco.
tuberculosis may be demonstrated by culture. In
mass campaigns against pulmonary tuberculosis,
X-ray examinations have been used frequently as a
primary screening method and often for deciding
whether to initiate treatment. However, even when
these facilities are available it is desirable to confirm
a suspected case by bacteriological examination, and
under mass campaign conditions it has become
common to regard only those persons from whom
mycobacteria have been demonstrated as " a case ".

This definition of a case places a considerable
responsibility on the laboratory, and the many prac-
tical difficulties which attend such bacteriological
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examinations are felt particularly in those countries
working with severely limited trained personnel and
financial resources. This article is a contribution to
the discussion of some of these difficulties and of
ways to overcome them. In recent years, increasing
attention has been given to the problems involved
in the bacteriological examination of persons with
chest symptoms who report to health units where no
X-ray facilities and only limited laboratory facilities
are available, and some implications of this are
discussed.

MATERIAL

The material reported here was collected in a
WHO/UNICEF-assisted tuberculosis programme in
Thailand in the years 1960-65, when both writers
were assigned to the programme as WHO advisers.
The data and discussions concern only diagnostic

examinations, and all the data were collected in the
examination of persons who had been found to have
abnormal pulmonary lesions by means of a previous
X-ray examination. This X-ray was performed in the
chest clinics on persons who reported with chest
symptoms or by the mobile X-ray units which con-
ducted a systematic mass screening of the population
in Bangkok.
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MICROSCOPY AND CULTURE

In a prevalence survey by X-ray in Bangkok during
1960-61, altogether 2036 persons were found to have
abnormal pulmonary lesions, and 1731 of these were
examined by the then agreed bacteriological pro-
cedure. This involved the collection of a pair of
laryngeal swabs and a sputum specimen on the fol-
lowing day. The laryngeal swabs and the sputum
specimen were each cultured on two slopes of
Lowenstein-Jensen medium after decontamination in
oxalic acid, the sputum having been sampled by the
swab-sampling technique described below (Nassau,
1954). The sputum was also examined by direct
microscopy after staining by the Ziehl-Neelsen tech-
nique. The cultures were incubated for 6 weeks.
The results obtained from these examinations are

shown in Table 1, and it may be seen that the direct
examination by microscopy gave only 77 positive
results, while cultures from the laryngeal swabs gave
121 and cultures from the sputum specimens 157
positive results.

TABLE 1

RESULTS OF BACTERIOLOGICAL EXAMINATION OF 1731
PERSONS WITH ABNORMAL PULMONARY LESIONS,

BY METHOD OF EXAMINATION

Culture results

Sputum Sputum
positive negative

Pos. Neg. Pos. Neg.

Positive

Negative

38

36

18

65

Total

9 12 77

38 1515 1654

Total 74 83 47 1 527 1 731

It appeared that the culture methods were about
twice as sensitive as the smear method, but the rela-
tively weak correlation between the results of the
three methods-only 38 of the 216 positive persons

were found positive by all three methods-suggests
that none of the methods was very sensitive.
The sensitivity of the smear method was closely

related to the recorded presence or absence of cavi-
tary lesions in the X-ray examinations. Of the 216
positive persons, 126 were recorded as having cavi-
tary lesions and 60 of these (48 %) were positive by
direct smear. Of the remaining 90 positive persons,

only 17 (19%) were positive by direct smear. Thus,

77.9% of all direct-smear-positive cases were de-
scribed as cavitary cases, and in fact, all but 26 of the
positive persons had been offered antituberculosis
treatment on the basis of the X-ray interpretation
before the bacteriological results were known, and
only 2 of these 26 were smear-positive.

It was concluded that direct microscopy did not
add any urgently needed information to the X-ray
interpretation, and could well be discontinued as a
routine when X-ray was used as the screening me-
thod. The culture results, however, contributed
essentially to the diagnosis of radiologically doubtful
cases and were also regarded as important for a
continuous evaluation of the X-ray interpretation
techniques. The collection of specimens for culture
was therefore continued as a routine from all sus-
pected cases, and, as the examination was to be as
efficient as circumstances would permit, sputum
specimens were preferred to laryngeal swabs-this
preference was supported subsequently by the ob-
servations of others (Hsing & Ma, 1962; Velu et al.,
1961).

COLLECTION OF SPECIMENS

In the chest clinics, ready contact could not be
maintained with the patient, and usually only one
sputum specimen was collected when the patient re-
turned for the result of the X-ray examination. With
the mobile X-ray units, however, the detected sus-
pected cases were much more readily available, and
two specimens were collected as a routine, usually
at one day's interval.
The increased efficiency derived from the collection

of a second specimen was investigated in a random
sample of 1000 persons with suspected pulmonary
lesions, detected in the mass X-ray screening in
Bangkok during the first half of 1964. The results
obtained with 2 specimens are shown against the
lesion recorded on X-ray in Table 2.
Both cultures were contaminated from 138 (7.2%)

of the total of 1928 specimens. This contamination
rate was independent of the results obtained from the
other specimen from the same person, and indepen-
dent of the severity of the radiological finding. The
question of contamination in cultures is considered
later.
The positive findings among specimens may best

be examined by considering only those persons who
gave 2 specimens in neither of which was contami-
nation detected; these results are summarized from
Table 2 as follows:
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No of postivNo. ot- positive
specimens per person Total
2 1 0

1 1 12 32 55

18 45 313 376
2 21 377 400

31 78 722 831

If the examination had been made on only one

specimen, the positive findings would have included
all of the dual positive specimens from the table, and
half the number showing a single positive specimen.
By taking the second specimen, the total number of
positive results achieved was increased from 31+
39=70 to 109. This is a relative increase of 56%,
and increases the ratio of positive findings from 8.4%
to 13.1 % of the persons examined. The relative
increase in yield was lowest among persons with
cavitary lesions (35 %), and highest among persons
for whom treatment was not prescribed on the basis
of the X-ray findings (84 %). These results were

thought amply to justify the extra work caused by
the collection of the second specimen, particularly
because many of the additional cases found would
not have been treated had there been no second
examination.

Because of these results it was thought that a third
specimen might further increase the efficiency of case-
finding, and the collected data allow of some specu-
lation on this.

If we assume that the results from the 2 specimens
from a patient are mutually independent, then from

our data, the expected number of persons with 2
positive specimens would have been (140/1662)2 or
0.710% of 831, i.e., 5.9 persons. In fact, there were
31 such persons, or 5.25 times more than expected.
It is clear that our assumption is incorrect, and we
may conclude that if one specimen of a pair is positive
then the probability that the other specimen will be
positive is 5.25 times greater than the over-all rate
of positive specimens. Using our data, this is 5.25 x
8.42 %, or 44.3 %. Furthermore, it would seem rea-
sonable to assume that the probability that a third
specimen from the person would be positive will also
be at least 44.3 %, and we may calculate the expected
proportion of patients with the four possible combi-
nations of results:

Triple positive 0.8424 x 0.44262
Dual positive 0.8424 x 3 x0.4426 x (1-0.4426)
Single positive 0.8424 x 3 x (I-0.4426)2
All positives detected
None positive (residual)

0.01650
0.06235
0.07852
0.15737
0.84263

The third specimen might thus increase the ratio
of positive results from 13.1 % of the examined per-

sons to 15.7 %. This modest relative increase in yield
of 20% was not thought to be sufficiently important
to warrant the considerable increase in work that
would be required to collect the third specimen under
the circumstances prevailing in the programme.

It should be mentioned here that specimens of
early morning sputum were collected whenever pos-

sible, as other, unpublished, work by one ofus (B.T.S.)
had shown that this resulted in more efficient case-

TABLE 2

RESULTS OF BACTERIOLOGICAL EXAMINATION OF 1000 PERSONS
WITH SUSPECTED PULMONARY LESIONS a

First specimen b

Seconca 8Pe Positive Negative Contaminated Total
Radiological e 6~
finding Pos. Neg. Cont. Pos. Neg. Cont. Pos. Neg. Cont.

Cavitary lesion 11 7 - 5 32 1 - 1 - 57

No cavitation, but treatment
prescribed 18 20 3 25 313 13 - 29 3 424

Treatment not prescribed 2 8 1 13 377 36 - 44 2 483

Total 31 35 4 43 722 50 - 74 5 964

a 36 persons were not examined or incompletely examined.
b The notation " first " and " second " specimen does not necessarily indicate the sequence of

thetwotests."Contaminated" meansthatboth culturesfrom the specimen were contaminated.

Cavitary lesions
No cavitation; treatment

prescribed
Treatment not prescribed

Total
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finding than did sputa collected at other times. Prac-
tical difficulties, however, often prevented the col-
lection ofearly morning sputa, and a large proportion
of the specimens were collected on the working sites
of the mobile units, sometimes after provocation with
a laryngeal swab. This factor undoubtedly contri-
buted to the relatively low positivity rate among
specimens.

CULTURE OF SPECIMENS

Apart from the method used to collect sputum
specimens, the efficiency of the bacteriological ex-
aminations was clearly influenced by a number of
other factors; perhaps particularly important among
these was the effect of contamination of the cultures.
It is well known that the growth of other micro-
organisms may inhibit the growth of Myco. tubercu-
losis, and that cultures contaminated in this way con-
tribute little information about the possible presence
of mycobacteria in the specimen; hitherto in this
programme a culture had been recorded as contami-
nated if the contaminating colonies occupied at least
one-third of the surface area of the culture, if there
was a gross change in the culture medium, or if both
these conditions obtained. The observations of
Marshall (1958) suggested that even minimal con-
tamination may have a profound effect on the growth
of Myco. tuberculosis, and in 1964 a special study
was undertaken to ascertain how much the influence
of contamination was dependent on the amount of
contaminating growth. This study is reported here
in some detail, partly because the results may be of
general interest, and partly because they-together
with the results of a minor auxiliary trial-elucidate
the problem of how many cultures may best be made
from each specimen.
The material for this study consisted of all the

sputum specimens collected by the mobile units in
Bangkok during the period from 21 November 1963
to 16 January 1964. Specimens were transported to
a central laboratory, where they were cultured on
the same day or refrigerated at once and cultured
the following morning. Each specimen was sampled
with two sterile cotton swabs. These two swabs were
steeped together in a sterile 5% solution of oxalic
acid for 20 minutes and then transferred to a sterile
5% solution of sodium citrate for a further 15 min-
utes. Each swab was then cultured on to a separate
slope of L6wenstein-Jensen medium in a Mac-
Cartney bottle. Thus from each specimen 2 cultures
were obtained. These cultures were incubated to-
gether at 37°C in an incubator room, and all cultures

were examined after 2, 3, 4, 5 and 6 weeks of incu-
bation. Any contamination observed during one of
these five examinations was noted and the incubation
of the culture continued. Any cultures that were
found to be positive for mycobacteria at one of the
readings were removed for routine investigation.
After 6 weeks' incubation the final result for each
culture was recorded and the cultures were discarded.
Thus all cultures which showed some degree of con-
tamination were examined for subsequent growth of
mycobacteria, but cultures which showed myco-
bacterial growth were not examined for possible later
development of contamination. This method of
culturing the specimens (Nassau, 1954) was chosen
because it made it possible for large numbers of
specimens to be handled by a limited staff and had
been shown to be only slightly inferior to the more
common sodium hydroxide method of decontami-
nation (O'Hea, 1957; Nassau, 1958)-observations
which were confirmed in a trial conducted in Bangkok
during 1960 (Dr K. L. Hitze, unpublished data). The
degree of contamination was recorded in detail, par-
ticular attention being given to contamination oc-
cupying more than one-third of the culture area and
to very small numbers of contaminating colonies.
No attempt was made to identify the contaminating
organisms.
The results obtained for the 4198 individual cul-

tures are summarized in Table 3.
The ratio of positive results among the contami-

nated cultures was about one-tenth of the ratio among
the uncontaminated. There was only 1 contaminating
colony in 6 of the 14 contaminated-and-positive cul-
tures and very few colonies in the remaining 8 cul-
tures. In no case was the colour or consistency of the
medium affected and mycobacteria were never re-
corded together with contamination which occupied
one-third or more of the slope, although there were-
276 cultures thus contaminated. The main question
of the study was thus clearly answered: the presence
of any amount of contamination severely inhibits the
growth of mycobacteria. Consequently, it would
appear rational to discard cultures as soon as they
exhibit even the slightest growth of contaminating
organisms. This suggestion was supported by the
fact that 9 of the 14 contaminated-and-positive
cultures were found to be positive at the same time
as they were found to be contaminated, and that 1 of
the other 5 cultures had a positive twin culture that
was not contaminated. In other words, resolute dis-
carding of contaminated cultures would have re-
sulted in the loss of only 4 positive specimens. Since
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TABLE 3
RESULTS RECORDED FOR THE 4198 INDIVIDUAL CULTURES

Contaminating organisms PercentageMyco.fuberculos
Any growth No growth

Total contaminated

Growth 14 296 310 4.5

No growth 1 546 2 342 3 888 39.8

Total 1 560 2 638 4198 37.2

Percentage with growth 0.9 11.2 7.4

68 % of all the contamination occurred as early as
the 2-week reading, such discarding would have
yielded a considerable saving in incubator space and
reading time for the subsequent 4 weeks.
To study the relationship between the results for

the two cultures from each specimen, the data in
Table 3 have been rearranged by specimens in
Table 4.
The over-all contamination rate of the cultures

(Table 3) is 37.2%. If it be assumed that this conta-
mination is randomly distributed among all cultures,
then the probability that both cultures from a speci-
men would be contaminated is 0.372 x 0.372, or
0.1384, and 290 double contaminated specimens
would be expected in the data. In fact 427 such speci-
mens were observed, so that if one culture from a
specimen was contaminated then the probability that

TABLE 4
RESULTS WITH 2099 SPECIMENS, ACCORDING TO THE
RESULTS OF THE TWO INDIVIDUAL CULTURES FROM

EACH SPECIMEN

Second J First culture a, b
culture a jCn. Ng Po. Total

Contaminated 427(6) 636(5) 70(3) 1133(14)

Negative - 830 46 c 876

Positive - - 90 C 90

Total 427 1 466 206 2099

a The notation "first" and " second " culture does not
necessarily indicate the sequence of the two tests.

b Figures in parentheses show the 14 contaminated-and-
positive cultures.

c 59 positive specimens from the first half of the study were
not recorded according to the result of the twin culture, unless
that culture was contaminated. In the table, these specimens
have been shown as dual positive or single positive in the same
ratio as that observed during the second half of the study
(dual positive, estimated: 20 = 59 x 26/77; single positive:
39= 59x 51/77).

the other culture from the same specimen would be
contaminated was 54.8 %, or 1.472 times greater than
the over-all contamination rate.

Similarly, if we assume that contamination affects
potentially positive and potentially negative cultures
with equal frequency, we may say that the positivity
rate among the non-contaminated cultures (11.2%Y.)
may be regarded as the " true " positivity rate. Then
the expected frequency of two positive cultures from
a specimen would be 0.112 x 0.112, or 0.0125, and,
since dual positive cultures can only be observed
among specimens yielding no contamination, 12.1
dual positive specimens would have been expected
among the 966 specimens which showed no contami-
nation; however, 90 were observed. Thus if one cul-
ture was positive the probability that the other
culture from the same specimen would also be posi-
tive was 7.45 times greater than the over-all posi-
tivity rate among cultures, or 83.4 %.

Using these two estimates, and continuing to
assume that the occurrence of contamination is in-
dependent of the presence of viable mycobacteria,
the expected relative frequencies of the various pos-
sible combinations of results in the two cultures from
a specimen were calculated (Table 5).

In practice the presence of contamination inhibits
the growth of mycobacteria, and because of this the
top row in Table 5 can in fact be observed as only
one entity, i.e., dual contaminated specimens. Simi-
larly, the specimens falling in the central cell (fre-
quency 0.0125) will, on observation, be divided
equally between the two neighbouring cells, i.e., as
specimens with one culture contaminated and the
other culture positive or negative. The results re-
corded in the bottom row in the table may all be
observed in practice.
By converting the frequencies in Table 5 into ob-

servable results, the validity of the assumptions may
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TABLE 5
EXPECTED RELATIVE FREQUENCY OF ALL THE POSSIBLE

COMBINATIONS OF POTENTIAL RESULTS
IN THE 2 CULTURES FROM A SPECIMEN

Number of
cultures with Number of cultures with
contaminating mycobacterial growth

growth

2 1_~~~~~~~~~~~~~~~
Expected

No. total Expected total frequency
frequency

0.0934 0.0372 0.8694

2 0.204 0.0191 0.0076 0.1773

1 0.336 0.0314 0.0125 0.2921

0 0.460 0.0429 0.0171 0.4000

be tested against the observed results recorded in
Table 4 by means of a simple X2-test (Table 6).
The deviations are well within the limits of random

variation (P for X2, with 5 degrees of freedom, was
55 %-60%), and the assumptions on which the ex-
pectancies are based seem tenable, i.e., contamination
may be assumed to affect potentially positive and
potentially negative specimens equally.

If a third culture be prepared from each specimen
the argument may be extended on the assumption
that the two conditional rates are valid also for the
third culture. Before this is done, however, the results
of another trial will be reported as these have some
bearing on this point.

TABLE 6
x2 TESTS

Number of specimens
Result Difference x 2

Observed Expected

Cont.-Cont. 427 428 -1 -

Cont.-Pos. 70 79 -9 1.0

Cont.-Neg. 636 626 +10 0.2

Pos.-Pos. 90 90 - -

Pos.-Neg. 46 36 +10 2.8

Neg.-Neg. 830 840 -10 0.1

Total 2 099 2 099 ±20 4.1

CULTURE UNDER ADVERSE CONI)ITIONS

By the mid-1960s, it had become important to
develop simple diagnostic techniques for use in rural
health centres, where facilities were few and X-ray
equipment was not available. The low sensitivity of
direct microscopy as the sole diagnostic method made
it seem desirable to introduce the culture method as
widely as possible.

It has been shown (Sula et al., 1960) that storage
and transport of specimens has a profound effect on
the subsequent results when attempts are made to
isolate Myco. tuberculosis.' Even when the specimens
were refrigerated, these authors obtained very poor
yields from their cultures. Because of this, it was
thought that if the sputum-swab-sampling method
was used to inoculate media, at least in health centres
in regular contact with a public health laboratory,
these inoculated cultures could be transported to the
central laboratory for incubation and examination.
In practice the inoculated cultures would have to
spend some time at room temperature before incu-
bation could commence, and in order to investigate
the effect this might have on the culture a small trial
was carried out in Bangkok in 1964.
The trial was carried out on 180 sputum specimens

from the routine intake of the chest clinic laboratory.
An additional culture was inoculated from each
specimen and this was kept at room temperature
(about 27°C) for 1 week before it was incubated and
inspected in the routine manner together with the
other two cultures from the same specimen. The
specimens were all taken for diagnostic purposes,
partly at the chest clinic and partly at the mobile
units. The positivity rates of the two groups of
specimens from different sources were quite different,
as may be seen from Table 7.
The special procedure for the third culture in-

creased the contamination rate to 104/180 (57.8 %),
but did not prevent the growth of mycobacteria in
18 of the 76 uncontaminated cultures (23.7 %). This
positivity rate was not significantly different from
that obtained among the cultures treated in the usual
way (15.7 %). It was concluded that the effect of
delayed incubation was mainly to increase the con-
tamination rate, while the positivity rate among un-
contaminated cultures was not affected.

In a recent article, Rao et al. (1966) report that storage
and transportation of specimens, at least for short periods,
does not markedly affect subsequent culture results. These
authors point to the desirability of a systematic study of this
factor.
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TABLE 7

RESULTS OF INDIVIDUAL CULTURES OF 180 SPECIMENS, SHOWING SEPARATELY
THE THIRD, SPECIALLY TREATED, CULTURE

Origin of specimen

'lIcrQ Mobile units Clinic
First and
second cultures Cont. Pos. Neg. Total Cont. Pos. Neg. Total

Cont.-Cont. 7 - 2 9 15 3 1 19

Cont.-Pos. I - - 1 5 4 - 9

Cont.-Neg. 11 - 13 24 20 1 6 27

Pos.-Pos. 2 2 - 4 2 8 - 10

Pos.-Neg. 2 - - 2 - - - -

Neg.-Neg. 19 - 23 42 20 - 13 33

Total 42 2 38 82 { 62 16 20 98

If we disregard the results from the third culture,
the contamination rates were 26.2% and 37.8% for
the two sets of specimens, and the positivity rates
were 7.4% and 23.8% respectively. Apart from the
higher positivity rate in the clinic specimens, which
were collected from persons with chest symptoms,
the results were very similar to those recorded earlier.
Using the method indicated earlier when we con-

sidered the third specimen in the collection of speci-
mens (see page 839), a set of expected results was cal-
culated and these were compared with the results
observed in this trial. In calculating these expected
values the contamination rate among cultures was
fixed at 37.2% with a conditional rate of 54.8% for
dual contaminated specimens; and the rate of posi-
tive cultures was fixed at 11.2% for the specimens
from the mobile units and 23.8% for the specimens
collected in the chest clinic, with a conditional rate
for dual positive specimens fixed at 83.4% in each
case. The comparison is tabulated in Table 8, where
the results for the specimens from the two sources
have been combined to simplify presentation.
The significant observed excess of the combination

"Cont.-Neg.-Neg." and the deficit of the combi-
nation " Neg.-Neg.-Neg." were clearly due to the
high contamination rate observed among the third
cultures which were incubated after some time at
room temperature, as this high rate had not been
taken into account in the expectation. Apart from
this the agreement between the two sets of results is
remarkably good and supports the previous conclu-

sion that the occurrence of contamination is inde-
pendent of the presence of viable mycobacteria.
The cost and effort involved in routinely inocula-

ting 3 cultures from each specimen is only marginally
greater than that involved in inoculating only 2 cul-
tures, and is certainly considerably less than the work

TABLE 8
OBSERVED AND EXPECTED RESULTS

WITH 180 SPECIMENS BY COMBINATION OF RESULTS
OF INDIVIDUAL CULTURES

Number of specimens
Results Difference

Observed |Expected

Cont.-Cont.-Cont. 22 20 +2

Cont.-Cont.-Pos. 9 9 -

Cont.-Cont.-Neg. 34 40 -6

Cont.-Pos.-Pos. 8 7 +1

Cont.-Pos.-Neg. 3 3 -

Cont.-Neg.-Neg. 58 32 +26

Pos.-Pos.-Pos. 10 8 +2

Pos.-Pos.-Neg. - 6 -6

Pos.-Neg.-Neg. - 1 -1

Neg.-Neg.-Neg. 36 54 -18

Total f 180 180 | 31

10
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TABLE 9
EXPECTED NUMBER OF OBSERVED POSITIVE SPECIMENS PER 1000 SPECIMENS

EXAMINED BY CULTURE UNDER VARYING CONDITIONS, WHEN 30%
OF THE CULTURES ARE POTENTIALLY POSITIVE

Cultures per specimen

COnditIo,n1 itvi
2 3

Contamination rate,
and its conditional rate 60% 80% 60% 80%

20%, 30% 361 322 424(17%) 352(9%)

40%, 60% 281 255 342(22%) 296(16%)

60%, 80% 191 173 239(25%) 207(20%)

Potentially positive specimens ] 420 360 468 378

a Figures in parentheses show the gain in information derived from the third culture as a per-
centage of the specimens observed as positive with only 2 cultures made per specimen.

involved in collecting an additional specimen under
campaign conditions. It is considered, therefore, that
it might well be worth while to introduce such a
routine. This decision must depend on the amount
of additional information which can be expected
from the third culture, and this depends on the four
rates involved. The relationship between these rates
is extremely complex and cannot be fully described
here. However, some information can be gained and
this is perhaps most easily done through a numerical
example (Table 9). The relative gain in information
is the same for all levels of positivity, and in our
example a positivity rate of 30% among cultures is
chosen.
The gain in information which could be expected

from the third culture ranges from 9% to 25% in the
example in Table 9, and the gain increases as the
contamination rate increases. Under the conditions

prevailing in the Bangkok clinic laboratory in 1964
(reflected approximately by the middle row in
Table 9), the gain would be nearly equivalent to that
to be obtained from an additional specimen from
each patient.

It is interesting to note that even under the ex-
tremely adverse conditions simulated by the bottom
row in Table 9 nearly 50% of the potentially positive
specimens may be observed as positive. By compar-
ing this with the results reported in Table 1, where
only one-half to one-third of the observed positive
specimens were detected by microscopy, the advan-
tage of the culture method of examination is again
emphasized. It would seem that the inoculation of
cultures at a rural centre with weekly dispatch to the
central laboratory for incubation may indeed offer
an attractive supplement to the direct smear exami-
nation.
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RItSUMl

Ce rapport etudie les r6sultats obtenus par le travail de
routine au cours d'un programme de lutte antitubercu-
leuse de masse et plus particulierement les facteurs qui
influent sur les examens bact6riologiques.

Lorsque l'examen radiologique servait de premiere
methode de depistage et que seules etaient examinees les

expectorations provenant de sujets qui presentaient des
images anormales, l'examen direct d'un etalement
n'apportait qu'un tres faible supplement aux renseigne-
ments fournis par l'examen radiologique. En revanche,
d'importantes donnees supplementaires etaient obtenues
par la culture des prelevements, et les crachats donnaient
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dans ce cas de meilleurs resultats que les ecouvillonnages
du larynx.

Lorsqu'on prelevait un deuxieme echantillon d'expec-
torations, on observait une augmentation relative de
560% des resultats positifs obtenus a partir des eehan-
tillons non contamines. L'augmentation la plus impor-
tante etait trouvee parmi les cultures provenant de sujets
qui avaient presente des images radiologiques trop peu
significatives pour motiver un traitement. I1 est apparu
que les renseignements supplementaires qu'on pouvait
recueillir justifiaient la depense et le travail entrainms
par le pr,levement d'un deuxibme echantillon, mais on
n'a pas estime que les renseignements qu'on pouvait
attendre d'un troisieme echantillon justifiaient le travail
supplementaire represente par ce nouveau prelevement
dans les conditions du programme.

L'influence de la contamination sur les cultures a e
etudiee en detail, et les donnees foumies par un essai
special sont exposees. I1 apparait que la contamination se
produit avec une egale frequence dans toutes les cultures,
qu'elles se revelent finalement positives ou negatives, et
que, si une culture est contaminee, la probabilite de
contamination de l'autre culture obtenue a partir du
meme echantillon n'est pas beaucoup plus forte. En
revanche, si une culture est positive, l'autre culture du
meme echantillon a une forte probabilite d'etre positive
egalement. Des contaminations meme minimes inhibent
habituellement la croissance de la mycobacterie, ce qui
justifie qu'on elimine une culture d6s qu'on y note une
contamination.

Une methode simple de decontamination et de culture
pourrait mettre ce genre d'examen a la portee d'un centre
sanitaire rural ne possedant pas d'installations pour
l'incubation, si le materiel ensemence pouvait etre expedie
une fois par semaine a un laboratoire central. Une autre
petite experience a e faite pour mettre en evidence
l'effet qu'exerce sur les cultures une conservation d'une
semaine a la temperature de la piece avant le debut de
l'incubation. Cette methode a ete adoptee parce que la
culture d'echantillons ayant subi le transport avait
fourni des resultats mediocres et parce que, dans le pro-
gramme en question, on ne pouvait eviter que les echan-
tillons fussent transportes dans de mauvaises conditions
climatiques. I1 est apparu que cette methode accroit consi-
derablement le taux de contaminations, mais ne modifie pas
la proportion de cultures positives parmi celles qui ne sont
pas contaminees. Cette methode pourrait donc completer
utilement 1'examen direct des fro ttis dans les centres ruraux.
On examine egalement l'interet d'une troisieme

culture a partir de chaque echantillon, et on montre,
au moyen d'un exemple numerique, que cette operation
merite d'etre effectuee et pourrait, dans les conditions de
ce programme, foumir presque autant de resultats sup-
plementaires qu'un troisieme prelevement, tout en etant
moins laborieuse et moins couteuse. Meme dans des
conditions defavorables comme celles qu'on rencontre
dans les centres ruraux, il semble qu'une troisieme
culture soit susceptible de foumir plus de renseignements
que la bacilloscopie directe seule, et l'avantage de la
culture est soulignee une fois de plus.
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