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A random sample survey of initial drug resistance among cases of tuberculosis in Latin America was
carried out during the second half of the 1980s and the early 1990s.

A total of 948 cultures of Mycobacterium tuberculosis isolated from patients presumed never before
to have been treated for tuberculosis were collected from 30 randomly selected clusters in Latin Ameri-
ca and tested for resistance to isoniazid, streptomycin, rifampicin, ethambutol, and thioacetazone. Initial
drug resistance, although unevenly distributed, was detected in all the clusters tested and characterized
one out of every six tuberculosis cases.

Both single and multiple resistance to streptomycin and to isoniazid were the most prevalent forms
throughout the region but were not sufficiently frequent to jeopardize significantly the outcome of short-
course chemotherapy. However, localized pockets of high drug resistance occurred throughout the
region and are cause for concern, especially in the case of rifampicin.

Introduction
The widespread but often inadequate use of anti-
tuberculosis drugs in developing countries carries
the risk that drug-resistant mycobacteria will gradu-
ally replace drug-sensitive strains as infecting agents.
Under certain circumstances tuberculosis programmes
may therefore gradually become ineffective, harming
rather than improving the epidemiological situation.

The introduction of effective short-course chemo-
therapy regimens reduces the risk of drug resistance
by making noncompliance less likely, but by its very
nature the problem of resistance to common drugs is
likely to increase in some developing countries (1),
and is already a growing concern in developed coun-
tries (2).

The recommendation that drug susceptibility
tests be used for epidemiological studies and for
guiding tuberculosis treatment programmes in devel-
oping countries was made as early as 1969 (3), but
has led only to sporadic drug resistance investiga-
tions in selected, easily reached populations, mainly
in developed countries. In view of the practical diffi-
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culties in collecting comparable data from develop-
ing countries, WHO proposed that a global surveil-
lance programme be set up through the WHO Col-
laborating Centres for Bacteriology of Tuberculosis.
A survey proposal was elaborated in an informal
meeting of the heads of the centres held in Geneva
on 2-4 November 1983 and it was agreed to begin
by undertaking a global survey (limited to develop-
ing countries) involving a representative sample of
tuberculosis patients. The protocol for this survey
was originally prepared by J. Grosset and H.G. ten
Dam and subsequently tailored for use in Latin
America.a

Background and rationale
The occurrence of drug resistance in tuberculosis is
as old as drug treatment for the condition. For exam-
ple, when streptomycin was introduced it proved
life-saving for the acute manifestations of the dis-
ease, such as meningitis and miliary tuberculosis, but
for the pulmonary form, after a few months' treat-
ment, during which there would be dramatic clinical
and bacteriological improvement, reversion would
occur and the disease resumed its former course. The
initial population of bacilli almost always contained
strains that were not affected by the drug, and these
gradually replaced those that were.

a Surveillance of drug resistance in tuberculosis: a global ran-
dom sample survey of initial and acquired resistance. Unpub-
lished document WHO/TB/84.143, 1984.

Bulletin of the World Health Organization, 1994, 72 (4): 603-610 © World Health Organization 1994 603



A. Laszlo & I.N. de Kantor

The problem of resistance was largely overcome
when p-aminosalicylic acid and, especially, isoniazid
became available. Simultaneous use of different
drugs greatly diminished the risk of drug resistance
because bacilli naturally resistant to one drug were
eliminated by the other. Nevertheless, since the
choice of drugs suitable for standard treatment
remained limited, the emergence of multiple-drug
resistance very much depended on the adequacy of
treatment, and in practice was merely a question of
time. Of particular concem in this connection were
developing countries, where treatment results often
appeared disappointing. This, if not the result of drug
resistance, threatened to become an important cause
of it, making regimens that are both effective and
inexpensive unsuitable in those countries where they
were needed most.

The main causes of treatment failure in develop-
ing countries are incorrect prescription of medication
by doctors and patients' noncompliance. The latter
does not necessarily entail a greatly increased risk of
drug resistance; indeed, such patients who return at a
later stage are generally found to excrete bacilli that
are still susceptible to the drugs taken before. How-
ever, irregular, often prolonged, treatment and the
use of inadequate regimens certainly do increase the
risk of drug resistance. Until recently, efforts to
improve the outcome of tuberculosis chemotherapy
in developing countries were directed towards ensur-
ing better regularity in the treatment of the patients
detected. Apart from directly benefiting the patients,
this practice curtailed the emergence of drug resis-
tance and had the advantage of enabling the more
powerful drugs to be reserved for the re-treatment of
failures. Currently, however, there is a tendency to
employ multiple short-course regimens of the major
drugs, including rifampicin, thus making re-treat-
ment problematic in cases of drug resistance. More-
over, the wide distribution of rifampicin encourages
its use for other infections against which it has been
shown to be effective. This could increase the risk of
resistant strains of Mycobacterium tuberculosis devel-
oping (5). The recent and much publicized outbreaks
of multiple-drug-resistant tuberculosis among indi-
viduals infected with human immunodeficiency virus
(HIV) in the USA emphasizes that surveillance of
drug resistance in tuberculosis has become essential
today (2).

Identification of a simple, single indicator that
adequately reflects the complex problem of drug
resistance in the community is not straightforward.
Some of the measures of resistance are discussed
below.

The level of primary resistance in newly diag-
nosed patients who have never received tuberculosis
drugs is difficult to determine in developing coun-

tries since individuals can seldom be relied upon to
give an accurate history of their drug use. This meas-
ure would reflect the entire history of drug resistance
in the community, including the qualitative and
quantitative aspects of the treatment programme. As
a single indicator, however, the primary level of
resistance gives no information about past trends or
the cause of the problem; for example, a relatively
low level of such resistance could indicate that treat-
ment has been of good quality, but also that only
small proportions of the patients were treated.

The level of initial resistance, i.e., the resistance
observed in new patients, who report no history of
prior treatment with tuberculosis drugs, illustrates
the problem that all such patients present for the
treatment services. As with the level of primary
resistance, it is insensitive to changes in the quality
of the programme since it refers to infections that
occurred in the past, especially when the (unknown)
proportion of previously treated patients is small.

The level of acquired resistance, i.e., the resist-
ance that emerges in new patients during the course
of treatment, is relevant to programme evaluation,
since it provides an indirect measure, not only of
effectiveness, but also of the current contribution of
the programme to the problem of drug resistance. In
patients with acquired resistance no further response
can be expected to the drugs concemed and, unless
treated effectively with reserve regimens, these
patients will constitute a pool of chronic drug-resist-
ant infectious cases, propagating primary resistance.
It is very difficult to determine the size of this pool
in developing countries; measuring the input into the
pool appears to be the most practical means of sur-
veillance.

For the present survey we selected initial drug
resistance as the indicator, since even the best efforts
will not totally screen out undisclosed previous treat-
ment.

Procedures and methods
Sample selection

The survey was devised to yield an estimate of the
level of initial drug resistance among tuberculosis
cases in Latin America. The sample size was kept as
small as possible, however, because of the consid-
erable additional workload that it represented for the
two WHO Collaborating Centres and the limited
resources available. Cluster sampling procedures
were used in order to obtain a good representative
sample. Use of a simple random sampling procedure
would have been too cumbersome and costly for a
survey of this type.
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A total of 30 clusters had 35 patients in each
cluster. For practical reasons, the survey was limited
to smear-positive patients actually detected in current
tuberculosis control programmes. All newly register-
ed patients with at least one positive sputum smear
qualified for inclusion. The intake periods extended
over weeks or years, with some being interrupted,
e.g., in Mexico, Colombia, and Peru. For a specific
diagnostic centre the intake periods were based on
the previous year's notifications. All types of health
care facilities notified cases. The 30 clusters were
allocated to countries in proportion to the estimated
number of tuberculosis patients, based on readily
available previously reported incidence data. Clusters
were randomly allocated within the countries. Some-
times, due to unforeseen problems, the clusters had
to be re-allocated. The cluster distribution is shown
in Table 1 and Table 2.

The two WHO Reference Laboratories in-
volved-the Pan American Institute for Food Protec-
tion and Zoonoses (INPPAZ, PAHO/WHO), Argentina,
and the National Reference Center for Tubercu-
losis (LCDC) Health and Welfare, Ottawa, Canada-
handled 15 clusters each.

Bacteriological procedures

Smear microscopy of the sputum samples received
was carried out by local laboratories using conven-
tional Ziehl-Neelsen staining (4).

The sputum samples were decontaminated in the
national tuberculosis laboratories using Petroff's
method and cultured on Lowenstein-Jensen medium
(two tubes) and on Stonebrink medium (6). The cul-
tures were sent by the national coordinator, usually
the head of the national tuberculosis laboratory, to
the appropriate WHO Collaborating Centre along
with the completed forms. The two regional coordi-
nators verified that all the forms for each patient had
been completed and that the questionnaires for indi-
vidual patients were also screened to eliminate the
possibility of multiple inclusion of the same patient
as well as the inclusion of previously treated
patients.

The identification and drug sensitivity testing of
the strains were carried out in the WHO Collaborat-
ing Centres according to internationally recommend-
ed procedures, i.e., identification was based on the
results of at least the niacin production test, the
nitrate reduction test, and the thiophenecarboxylic
acid hydrazide (TCH) (2 mg/l) resistance test. Myco-
bacterial strains other than tubercle bacilli were
excluded from the study.

Drug resistance tests were performed on
Lowenstein-Jensen medium using the simplified var-
iant of the proportion method (3) for the following

anti-tuberculosis drugs: isoniazid (H), dihydrostrep-
tomycin (SM), rifampicin (R), ethambutol (E), and
thioacetazone (Th). Resistance was reported as the
percentage of colonies growing at the following crit-
ical concentrations: 0.2 mg/l of H; 40 mg/l of dihydro-
streptomycin; 40 mg/l of R; and 0.2 mg/l of Th. The
results were interpreted according to the usual cri-
teria for resistance, i.e., 1% for H, R, SM and E, and
10% for Th; however, the individual percentages
were also reported for possible further analysis.

Results
The survey was conducted in the following coun-
tries: Argentina, Bolivia, Brazil, Chile, Colombia,
Cuba, Haiti, Mexico, Paraguay and Peru. In some
cases, the samples received in the Collaborating
Centres could not be retained due to contamination,
absence of growth on subcultures, or evidence that
the patient had been treated previously. In two cases,
one from Argentina and the other from Brazil, the
sample was identified as belonging to the M. avium
complex, and therefore was not included in the
study. A total of 74 samples were rejected, while 948
identified as M. tuberculosis isolated from patients
who presumably had never previously been treated
were included in the study.

Table 1 shows the number of cultures received,
excluded, and retained for study as well as the over-
all number and proportion found to be resistant to
one or more drugs, by country and by cluster. A total
of 159 of the 948 clusters tested (16.8%) exhibited
some type of drug resistance, ranging from a low of
2.7% in cluster 13 (Jujuy, Argentina) to a high of
54.5% in cluster 17 (Callao, Peru). Resistance to one
drug was 12.2%, ranging from 2.7% also in cluster
13 to 36.4% in cluster 22 (Lima, Peru); resistance to
two drugs was 3.4%, ranging from 0% in twelve
clusters to 18.2 in cluster 17 (Callao, Peru); and
resistance to more than two drugs was 1.2%, ranging
from 0% in most clusters to 18.2% in cluster 17.

Table 2 shows the results analysed for the num-
ber of strains resistant to one or more of the five
drugs tested in the survey, while Table 3 shows the
number and proportion of single and multiple specific-
drug resistance combinations and the total resistance
rates for each of the drugs.

A total of 116 (12.2%) strains exhibited single-
drug resistance, distributed as follows: H-26 strains
from all 10 countries; SM-70 strains also from all
10 countries; Th-16 strains from Colombia, Cuba,
Mexico, Paraguay, and Peru; and R-four strains
from Colombia, Mexico, and Peru.

Another 32 (3.3%) strains exhibited simultane-
ous resistance to two drugs, distributed as follows:
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Table 1: Initial drug resistance in Latin America, by cluster and country

No. of cultures: % resistance to:a Total resist-
Country/cluster Received Excluded Retained Susceptible 1 drug 2 drugs >2 drugs ance (%)a, b

Argentina
02. Chaco 35 1c 34 30 3 (88)d 1 (2.9) 0 (0) 4 (11.8)
13. Jujuy 41 4d 37 36 1 (2.7) 0 (0) 0 (0) 1 (2.7)

Total 76 5 71 66 4 (5.6) 1 (1.4) 0 (0) 5 (7.0)
1.1-12.9e

Bolivia
05. La Paz 42 0 42 37 3 (7.1) 2 (4.8) 0 (0) 5 (11.9)
16. Santa Cruz 32 0 32 27 3 (9.4) 1 (3.1) 1 (3.1) 5 (15.6)
24. Cochabamba 35 3' 32 25 7 (21.9) 0 (0) 0 (0) 7 (21.9)

Total 109 3 106 89 13 (12.3) 3 (2.8) 1 (0.9) 17 (16.0)
9.0-23.0

Brazil
06. Rio G. do Sul 16 1 15 13 2 (13.3) 0 (0) 0 (0) 2 (13.3)
28. Minas Gerais 46 0 46 41 4 (8.7) 1 (2.2) 0 (0) 5 (10.9)
03. Sao Paulo 31 0 31 28 3 (9.7) 0 (0) 0 (0) 3 (9.7)
09. Rio de Janeiro 35 0 35 34 1 (2.9) 0 (0) 0 (0) 1 (2.9)
18. Rio de Janeiro 42 0 42 35 6 (14.3) 0 (0) 1 (2.4) 7 (16.7)
26. Rio de Janeiro 41 0 41 37 2 (4.9) 2 (4.9) 0 (0) 4 (9.8)
14. Bahia 31 3' 28 20 3 (10.7) 4 (14.3) 1 (3.6) 8 (28.6)
06. Rio G. do Sul 43 1C 42 38 4 (9.5) 0 (0) 0 (0) 4 (9.5)
30. Para 27 7' 20 16 4 (20.0) 0 (0) 0 (0) 4 (20.0)
20. Ceara 43 4' 39 37 2 (5.1) 0 (0) 0 (0) 2 (5.1)

Total 355 16 339 299 31 (9.1) 7 (2.1) 2 (0.6) 40 (11.8)
8.4-15.2

Chile
01. Santiago 35 1d 34 30 3 (8.8) 1 (2.9) 0 (0) 4 (11.8)

1.0-22.6
Colombia
08. Sucre/Boyaca 24 4' 20 13 6 (30.0) 1 (5.0) 0 (0) 7 (35.0)
12. Meta 32 7d; 6' 25 20 3 (12.0) 2 (8.0) 0 (0) 5 (20.0)
19. Cesar 33 7d; 6' 26 22 3 (11.5) 1 (3.8) 0 (0) 4 (15.4)
27. Antioquia 16 3d 13 11 1 (7.7) 1 (7.7) 0 (0) 2 (15.4)

Total 105 21 84 66 13 (15.5) 5 (6.0) 0 (0) 18 (21.4)
12.6-30.2

Cuba
10.Total 35 1 ' 34 28 4 (11.8) 0 (0) 2 (5.9) 6 (17.6)

4.8-30.4
Haiti
04. Port au Prince 26 69 20 16 3 (15.0) 1 (5.0) 0 (0) 4 (20.0)

2.5-37.5
Mexico
07. Guana/Hidalgo 38 4d 34 30 4 (11.8) 0 (0) 0 (0) 4 (11.8)
15. Veracruz 37 0 37 27 8 (21.6) 1 (2.7) 1 (2.7) 10 (27.0)
25. Veracruz 42 5d 37 31 2 (5.4) 4 (10.8) 0 (0) 6 (16.2)
29. Oaxaca 47 3f; 2d 44 35 7 (15.9) 2 (4.5) 0 (0) 9 (20.5)

Total 164 12 152 123 21 (13.8) 7 (4.6) 1 (0.7) 29 (19.1)
12.9-25.3

Paraguay
11. Asuncion 38 5d 33 29 4 (12.1) 0 (0) 0 (0) 4 (12.1)

1.0-23.2
Peru
17. Callao 23 1f 22 10 4 (18.2) 4 (18.2) 4 (18.2) 12 (54.5)
20. Ica 21 1d 20 13 4 (20.0) 2 (10.0) 1 (5.0) 7 (35.0)
22. Lima 35 2d ' 33 20 12 (36.4) 1 (3.0) 0 (0) 13 (39.4)

Total 79 4 75 43 20 (26.7) 7 (9.3) 5 (6.7) 32 (42.7)
31.5- 53.9

Overall total 1 022 74 948 789 116 (12.2) 32 (3.4) 11 (1.2) 159 (6.8)
10.1-14.3 2.2-4.6 0.5-1.9 14.4-19.2

a All % were calculated using the total number of retained cultures (948) as denominator.
b The total % of resistance for each country is statistically significant (P <0.05).
c M. avium complex.
d Previous treatment.
e Figures in italics are the confidence interval.
'Contaminated.
9 Non-viable.
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Table 2: Mycobacterlum tuberculosis strains resistant to one or more drugsa
No. of strains with single resistance to: Total single Resistance to: Total

Country/cluster H SM R E Th resistance 2 drugs >2 drugs resistance

Argentina
02. Chaco
13. Jujuy
Total
Bolivia
05. La Paz
16. Santa Cruz
24. Cochabamba
Total
Brazil
0.6. Rio G. do Sul
28. Minas Gerais
03. Sao Paulo
09. Rio de Janeiro
18. Rio de Janeiro
26. Rio de Janeiro
14. Bahia
06. Rio G. do Sul
30. Para
20. Ceara
Total
Chile
01. Santiago
Colombia
08. Sucre/Boyaca
12. Meta

19. Cesar
27. Antioquia
Total
Cuba
1 O.Total

Haiti
04. Port au Prince

Mexico
07. Guana/Hidalgo
15. Veracruz
25. Veracruz
29. Oaxaca
Total
Paraguay

1 1. Asuncion
Peru
17. Callao

20. Ica

22. Lima
Total

10

2
4

0

1
0

0

1
0
2

1

7

2 0
1 0

3 0

2 0
2 0
5 0
9 0

2 0
3 0
3 0
1 0

5 0
2 0
1 0

3 0
3 0
1 0

24 0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0 0

3
1
4

3
3
7

13

2
4
3
1
6
2
3
4
4
2

31

1 (H-SM) 0
0 0

1 0 5

2 (H-SM) 0
1 (H-SM) 1 (H-SM-Th)
0 0

3 1

0 0

1 (H-SM) 0
0 0

o 0

0 1 (H-SM-Th)
2 (H-SM) 0
4 (H-SM) 1 (H-SM-R-Th)
0 0

0 0

0 0

7 2

1 (H-SM) 0

2 0 0 0 4 6 1 (SM-Th) 0
0 1 0 0 2 3 1 (H-SM) 0

1 (SM-Th)
0 1 0 0 2 3 1 (H-SM) 0
0 0 1 0 , 1 1 (H-SM) 0
2 2 1 0 8 13 5 0

1 2 0 0 1 4 0

2

4

17

40

4

18

1 (H-E-Th) 6
1 (H-E-Th)

0 0 0 3 1 (R-E) 0

3 0
4 1
1 0

3 0
11 1

0

0

0

0

0

0

2
0

3
5

4
8
2
7

21

4

0 0

1 (H-SM) 1 (H-SM-E)
4 (H-SM) 0
2 (H-SM) 0
7 1

2 1 0 0 1 4 0 0

29

4

0 4 0 0 0 4 3 (H-SM) 3 (H-SM-R)
1 (SM-Th) 1 (H-SM-E)

1 3 0 0 0 4 1 (H-R) 1 (H-SM-Th)
1 (SM-Th)

1 8 2 0 1 12 1 (SM-Th) 0
2 15 2 0 1 20 7 5 32
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Overall total 26 70 4 0 16 116 32 11 159
a H = isoniazid; SM = streptomycin; R = rifampicin; E = ethambutol; Th = thioacetazone.
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H-SM: 25 strains (2.6%) from Argentina, Bolivia,
Brazil, Chile, Colombia, Mexico and Peru; SM-Th:
five strains (0.5%) from Colombia and Peru; R-E:
one strain (0.1%) from Haiti; and H-R: one strain
(0.1%) from Peru.

Another 10 (0.1%) strains exhibited simultane-
ous resistance to three drugs: H-SM-Th: four strains
(0.4%), from Bolivia, Brazil, Cuba, and Peru;
H-SM-R: three strains (0.3%) from Peru; H-SM-E:
two strains, one from Mexico and one from Peru and
H-E-Th: one strain (0.1%) from Cuba. Finally, one
strain (0.1%) from Brazil exhibited resistance to four
drugs: H-SM-R-Th.

The total resistance was as follows: H (6.5%);
SM (1 1.6%); R (1.1 %); E (0.4%); and Th (2.6%).

Conclusions
The survey was designed to yield a good overall esti-
mate of the level of initial tuberculosis drug resistan-
ce in Latin America. The findings indicate, not unex-
pectedly, that its distribution was not homogeneous.
This lack of homogeneity probably reflects the dif-
ferent implementation levels and quality of the
tuberculosis control programmes in the region.

One in every six cases of tuberculosis in Latin
America exhibited some type of initial drug resist-
ance. However heterogeneously distributed, initial
drug resistance to at least one drug occurred in all
clusters tested. Double drug resistance was observ-
ed in 21 clusters, whereas drug resistance to more

than two drugs was found in nine clusters. Drug
resistance to SM was detected in all 30 clusters,
that to H, in 26 clusters, and that to Th in 13 clusters.
Drug resistance to R and to E was observed in only
seven and four clusters, respectively.

Total initial resistance to SM was the most fre-
quently encountered, occurring in about 1 out of 9
cases of tuberculosis followed by resistance to H,
which arose in about 1 out of 15 cases. Resistance to
Th was seen in about 1 out of 30 cases, whereas that
to R was only detected in about 1 out of 100 cases;
resistance to E was observed only in about 1 out of
250 cases and was always associated with other drug
resistance markers.

Whereas resistance to a single drug only charac-
terized about 1 out of 8 tuberculosis cases in the
study region and was detected in all clusters, resis-
tance to two drugs occurred in about 1 out of 30
cases in two-thirds of the clusters tested. Resistance
to three drugs was infrequent, being observed in
about 1 out of 100 cases and in only six of the tested
clusters, while resistance to four drugs was even
rarer, occurring in about 1 out of 1000 cases.

By far the most prevalent double-drug resistance
was the H-SM combination, followed by SM-Th,
and then R-E. No other double-drug resistance com-
binations were detected in the survey. More than half
of the triple-drug resistance cases belonged to the
H-SM-Th combination, followed by H-SM-R, and
then by H-E-Th. No other triple-drug resistance
combination was detected. The only quadruple-drug
resistance involved the H-SM-R-Th combination.

Table 3: Number and proportion of Mycobacterium tuberculosis strains resistant to one or more drugs

No. resistant to: No. of
H SM R E Th cultures

Single resistance 26 70 4 0 16 116 (12.2)a

Resistance to 2 drugs
H-SM 25 25 25 (2.6)
SM-Th 5 5 5 (0.5)
R-E 1 1 1 1 (0.1)
H-R 1 1 1 (0.1)

Resistance to 3 drugs
H-SM-Th 4 4 4 4 (0.4)
H-SM-R 3 3 3 3 (0.3)
H-SM-E 2 2 2 2 (0.2)
H-E-Th 1 1 1 1 (0.1)

Resistance to 4 drugs
H-SM-R-Th 1 1 1 1 1 (0.1)

Total 63 (6.6) 110 (11.6) 10 (1.1) 4 (0.4) 27 (2.8) 159 (16.8)
4.9-8.1 9.5-13.5 0.4-1.8 0.1-0.7 1.6-3.6 14.4-19.2

a Figures in parentheses are %, calculated using the total number of retained cultures (948) as denominator; % resistance rates for
individual drugs are statistically significant (P<0.05).
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When the survey was conducted, i.e., during the
second half of the 1980s and in the early 1990s, the
problem of initial drug-resistance in tuberculosis in
Latin America, although unevenly distributed, was
not as serious as had been expected. It was encourag-
ing that the overall initial drug resistance to R and E
was low and limited to a small number of clusters.
However, a very high level of initial drug resistance
to R was detected in one cluster and high levels of
resistance to H and S in several other clusters, prov-
ing that suitable conditions for the development of
resistance were already present in some parts of the
region.

Resistance to H and to SM was the most preva-
lent and widespread, both as single- and multiple-
drug resistance. Taking into account that modem
short-course tuberculosis chemotherapy relies heavi-
ly on the most potent drugs (e.g., H, SM, and R), the
occurrence of double resistance to H-SM and to
H-R is cause for concem, but its low prevalence
(2.6% and 0.1%, resp.) is somewhat reassuring.

Information about the tuberculosis drug regi-
mens in use during this period would not be of much
help in analysing the prevalence of resistance to the
drugs or even to the different drug combinations,
since three of the drugs examined (H, SM, and R)
are commonly used in Latin America. Also, such an
evaluation would require a country-by-country anal-
ysis of the data, which would be inconsistent with
the purpose of the global survey. In those instances
when resistance to Th and E was detected, it was in
countries where these drugs had been used.

The survey described could be repeated at inter-
vals in order to provide the information needed to
establish regional trends. It is, however, clear that
even in Latin America, where laboratory facilities for
culturing M. tuberculosis are available in each coun-
try, coordination of activities is extremely difficult.
This was the main reason why the survey took more
than 5 years. Current thinking seems to favour
national drug resistance surveys, through which
more pertinent data needed for the formulation or the
modification of treatment regimens in each country
of the region could be obtained.
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Resume

Enquete par sondage sur la r6sistance
initiale au traitement chez des malades
atteints de tuberculose en Am6rique latine
Une enquete par sondage sur la resistance initiale
au traitement m6dicamenteux chez des malades
atteints de tuberculose en Amerique latine a 6te
r6alis6e au cours de la deuxieme moiti6 des an-
n6es 80 et au debut des ann6es 90 grace a la
collaboration entre 10 laboratoires nationaux de la
tuberculose et 2 centres collaborateurs de l'OMS
pour la bacteriologie de la tuberculose.

Au total, 948 cultures de Mycobacterium
tuberculosis provenant de malades supposes
n'avoir jamais 6te trait6s pour la tuberculose ont
et6 obtenues sur 30 grappes choisies au hasard, et
soumises a des tests de r6sistance a l'isoniazide,
a la streptomycine, a la rifampicine, a l'6thambutol
et a la thioac6tazone. Les resultats montrent
qu'une r6sistance initiale a ces m6dicaments, bien
qu'inegalement r6partie, est pr6sente dans toutes
les grappes examinees et qu'elle concerne un cas
de tuberculose sur six en Am6rique latine.

La resistance simple a la streptomycine et a
l'isoniazide, et la r6sistance double a ces deux
m6dicaments, etaient les formes de resistance les
plus repandues dans la r6gion. Les cas de r6sis-
tance simple a l'isoniazide, a la streptomycine, a
la rifampicine et a l'6thambutol, et ceux de r6sis-
tance double a l'isoniazide/streptomycine et a
l'isoniazide/rifampicine, n'6taient pas assez fr6-
quents pour mettre en peril l'efficacit6 des traite-
ments courts par ces substances. Cependant, des
poches de forte r6sistance ont 6t6 observ6es dans
toute la r6gion, ce qui est gravement pr6occupant,
en particulier dans le cas de la rifampicine.
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