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Tuberculin reactivity and tuberculosis epidemiology
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OBJECTIVE: To investigate the characteristics of tuber-

culin skin test reactivity in the Pakaanóva Indians, in

Amazonia, Brazil, after revaccination of all study partic-

ipants with bacille Calmette-Guérin (BCG).

METHODS: The investigation was designed as a post-

BCG vaccination purified protein derivative (PPD) sur-

vey. Data included PPD readings, age, sex, nutritional

status, place of residence, previous tuberculosis, physical

examinations and BCG status. Bivariate and multivari-

ate logistic regression analyses were conducted.

RESULTS: About 90% (n � 505) of the total population

participated. One third (32.1%) of the subjects pre-

sented induration �10 mm at 72 h. Induration sizes

showed weak linear correlation with age; differences

between sexes were not observed. Skin reaction was not

associated with nutritional status. Individuals with a his-

tory of tuberculosis were six times more likely to test

positive. History of tuberculosis, age, and previous BCG

vaccination were significantly associated with PPD reac-

tivity in the multivariate analyses.

CONCLUSION: The Pakaanóva showed a high propor-

tion (58.4%) of non-reactors, even with a recent BCG

booster. Sex differences in PPD reactivity were either not

present or could not be demonstrated. The association

between age and PPD reactivity resembles that observed

in other Amazonian populations. The authors discuss

the potential of PPD testing as a screening tool to en-

hance tuberculosis detection, especially in indigenous

populations in Amazonia with limited access to health

services.
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TUBERCULOSIS is a major health problem among
indigenous peoples in Brazil. It is often introduced in
these populations shortly after the onset of contact
with non-Indians, causing major epidemics, mor-
tality and population decline. The disease burden
associated with tuberculosis in indigenous peoples is
not limited to the immediate post-contact period,
remaining an important cause of morbidity and
mortality.1–3

Recent studies show that there is a high degree of
exposure to tuberculosis in indigenous peoples in Bra-
zil. An investigation on the epidemiology of tuber-
culosis in south-western Brazilian Amazonia revealed
incidence rates 10 times higher in indigenous peoples
compared to the general population in 1992–1998.4

This study also showed that Amazonian Indians face
a disproportionally higher risk not only of contracting
tuberculosis but also of dying from it. Results from a

cross-sectional study in the Upper Xingu revealed that
close to 5% of the Panará Indians had active tuber-
culosis.5 More acute and extensive clinical manifesta-
tions, as well as frequent cases of extra-pulmonary
tuberculosis, are more common in indigenous peoples
than in non-Indians.5–7

The government-supported tuberculosis con-
trol program in Brazil is based on universal bacille
Calmette-Guérin (BCG) vaccination of newborns,
case detection for pulmonary tuberculosis suspects,
and availability of proper chemotherapy.8 Chemo-
prophylaxis is not routinely done. Nonetheless, it is
important to understand the distribution of infection
with Mycobacterium tuberculosis in indigenous pop-
ulations. A very high prevalence (58%) of anergy or
weak responses to the tuberculin skin test (TST) was
found in a recently BCG-vaccinated Yanomámi pop-
ulation.7 It was also observed that nearly half of those
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subjects with active tuberculosis presented induration
diameters �10 mm.

The objective of this study was to investigate the
characteristics of purified protein derivative (PPD)
reactivity in an Amazonian indigenous population with
recent history of epidemic tuberculosis. The investiga-
tion, designed as a post-BCG revaccination tuberculin
survey, aimed at evaluating the association between
PPD reactivity and sex, age, nutritional status, village
location, previous history of tuberculosis, and BCG
vaccination status.

POPULATION AND METHODS

Background and study population
The Pakaanóva, or Wari’, comprise a complex set of
indigenous groups inhabiting the western-most Bra-
zilian Amazon frontier in the State of Rondônia, near
the border with Bolivia (approximately 64–65�W,
11�S). Permanent contact with Brazilian society was
established in the 1950s, when over half of the popu-
lation died in epidemics of measles, influenza and
malaria.9 Tuberculosis was introduced at this time
and reached epidemic proportions.3,9,10 Since then,
tuberculosis has been a major cause of morbidity and
mortality among the Pakaanóva. Incidence rates of
tuberculosis in 1995 and in 1997 were 1400 and 1100
per 100 000, respectively. At present, general health
conditions in the Pakaanóva are difficult to evaluate
due to the scanty epidemiological information avail-
able. Child mortality, mostly due to diarrhea and
pneumonia, is much higher than in the non-indigenus
population in the same area; malaria is also endemic,
and intestinal parasitism is widespread.10

The Pakaanóva population currently totals some
2350 individuals living in various villages located
on five reservations. The region is covered by flood-
plain and upland tropical rain forest and is criss-
crossed by rivers of various sizes. The present study
was conducted in three villages: Lage, named after
the reservation where it is located, and Santo André
and Bom Futuro, located on the Pacaas-Novos Res-
ervation. The total population in the villages studied
was 244 in Lage, 243 in Santo André and 74 in Bom
Futuro.

Fieldwork
Fieldwork was organized in two phases. In Phase 1
(February 2000), systematic house-to-house census,
physical examination, and inoculation of individuals
with BCG vaccine were performed.

Although BCG coverage in the Pakaanóva is nearly
universal, revaccination of the total population under
study was performed to eliminate doubts regarding
the quality of previous vaccination that had been
administered by the Indian service (e.g., biological
quality of the vaccine, considering the harsh traveling
conditions faced by health teams, adequacy of dos-

age, and other technical issues pertaining to the con-
servation and administration of the product). More-
over, taking into consideration that tuberculin reactivity
following BCG tends to wane over time,11 and that it
would not be feasible to obtain precise vaccination
dates for the whole population to control for eventual
changes in the efficacy of BCG over time, revaccina-
tion was thought to ensure that the study population
would be homogeneous regarding both quality and
time of vaccination.

The clinical assessment carried out in the field
emphasized the detection of signs and symptoms of
tuberculosis, the gathering of information about prior
treatment, and assessment of contraindications to
BCG, such as pregnancy, immunosuppression and
severe disease. Prior treatment was later confirmed by
checking the Indian Clinic (Casa de Saúde do Índio)
registry in the town of Guajará Mirim, to which all
Pakaanóva patients are referred for tuberculosis
treatment. Subjects were also examined for their BCG
status. Individuals without a typical scar on their
right deltoid region and with no vaccination re-
cord at the Indian Clinic were considered non-BCG-
vaccinated.12 Patients showing signs or symptoms
of active tuberculosis (fever, prolonged cough, weight
loss, and/or enlarged lymph nodes) underwent bacte-
riological examination. Ziehl-Neelsen stained spu-
tum smears were prepared and read by light micro-
scope in the field by a National Health Foundation
(FUNASA) technician. These patients were also re-
ferred to the Indian Clinic for further evaluation and
chest X-rays.

The study also included the collection of anthropo-
metric data (height and weight) for children aged
0–12 years. Height was measured to the nearest mm
using a GPM anthropometer (GPM Anthropological
Instruments, Zurich, Switzerland), with the subjects
standing on a flat surface in bare feet; for children �2
years old, recumbent length was taken. Weights were
recorded to the nearest 100 g using a platform elec-
tronic scale (SECA, Hamburg, Germany) with a max-
imum capacity of 150 kg. The scale was periodically
checked for accuracy; subjects wore minimal clothing
and were barefoot. All measurements were taken by
the same observer (CEAC).

After complete clinical evaluation, and indepen-
dently of previous BCG vaccination, an intradermal
injection of 0.1 ml of BCG (Moreau strain lyophilized
BCG produced by Fundação Ataulfo de Paiva, Rio de
Janeiro, Brazil) was given in the upper deltoid region
of the left arm of each subject by a nurse in accor-
dance with standard recommendations from the Bra-
zilian Ministry of Health.13 This is the standard vac-
cine used by the Brazilian national immunization
program and it has been shown to confer protection
against tuberculosis meningitis.14–16

In Phase 2 (July 2000), participants were tested with
0.1 ml (2 TU) of PPD-RT23 (Statens Serum Institute,
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Copenhagen, Denmark), originated from the same lot
(00), and injected intradermally into the volar aspect
of the left forearm. The transverse diameter of indu-
ration was measured with a transparent millimeter
ruler at 72 h. Skin testing and reading were done by
the same team of two nurses, who read each test inde-
pendently; the intra-reader and inter-reader reliability
was high (Pearson correlation coefficients: 0.97 and
0.92, respectively; P � 0.01). Skin test reactivity was
defined as induration �10 mm at 72 h, using the
average of the measurements taken by the two nurses
(� � 0.85 and 0.81, respectively; P � 0.01). Indura-
tions �5 mm were classified as non-reactive.

Physical examinations were also repeated, in accor-
dance with procedures adopted in Phase 1, except for
anthropometric measurements.

In the field and during both phases of the research
plan, PPD and BCG vials were kept in a closed
cool box at 4�–8�C at all times. One-milliliter plastic
disposable syringes and disposable 13 � 3.8 mm
needles (Becton Dickinson, São Paulo, Brazil) were
used.

Guidelines for research in humans put forth by the
Brazilian National Committee on Research Ethics
were followed. Informed consent was obtained from
village leaders and subjects (parents were consulted in
the case of children) independently. All physical exam-
inations and immunizations were accompanied by at
least one local Indian health agent, who helped
explain the objectives of the research plan and acted
as interpreter in interviews.

Statistical analysis
Mantel-Haenszel 	2 and Fisher’s exact tests were used
to evaluate possible associations between PPD reac-
tivity and the following variables: age, sex, place of
residence, nutritional status, previous tuberculosis treat-
ment, previous BCG vaccination, and BCG vaccination
at Phase 1. After the bivariate and stratified analyses,
multivariate associations and potential confounders
were measured and evaluated through logistic regres-
sion, using the same set of variables as in the bivariate
analysis.

Anthropometric data for children 0–12 years of
age were converted to height-for-age, weight-for-age,
and weight-for-height z scores using the software pack-
age distributed by the Centers for Disease Control
and Prevention (CDC, Atlanta, GA).17 This package
uses the growth reference values recommended by the
World Health Organization (WHO), compiled by
the US National Center for Health Statistics (NCHS).18

The cut-off point of 
2 z-scores was used to identify
undernourished children, following recommendations
put forward by the WHO.19

Statistical analyses were performed using SAS sta-
tistical software.20 P values �0.05 were considered
statistically significant, and 95% confidence intervals
(95%CI) were constructed around estimates.

RESULTS

A total of 505 Pakaanóva Indians (48.1% females)
participated in the investigation, representing 90.0%
of the total population (n � 561) living in the villages
studied. Mean age was 19.4 years (standard deviation
17.4), with no substantial difference between sexes.
Forty-one per cent of the subjects were aged �15
years.

PPD and BCG were not used in 10 women who
were pregnant, two babies who had been routinely
inoculated with BCG by the health service within the
last 30 days, one person who had leukemia, and one
who was undergoing corticoid therapy. Thirty-nine
inhabitants did not participate because they were
absent from the village at the time of the visit by the
research team. Three individuals refused to partici-
pate in the study.

Induration sizes ranged from 0 to 37 mm. More
than half of the individuals (58.4%) had indurations
�5 mm, and nearly one third (32.1%) had indura-
tions �10 mm. The differences in the distribution of
sizes of reaction between sexes (results not shown)
and place of residence were neither relevant nor sta-
tistically significant (P � 0.99 and P � 0.20, respec-
tively). Size of induration showed weak linear corre-
lation with age (Spearman’s correlation coefficient �
0.6; P � 0.05).

A total of 426 subjects had received one BCG shot
prior to the study, according to the vaccination cards;
410 (96.2%) presented a scar. Individuals with BCG
records of vaccination prior to Phase 1 of the study
made up 95.2% of the subjects. They were not more
likely to have TST reactions �10 mm (unadjusted
odds ratio [OR] 0.78; 95%CI 0.33–1.82). No statis-
tically significant difference in PPD reactivity was
found between previously vaccinated subjects with
and without a scar (Student’s t-test 
0.03; P � 0.98).

Among individuals vaccinated in Phase 1, the pro-
portion of TST reactors (30.8%) was lower than among
individuals with a history of previous vaccination
(35.7%), although the difference between the groups
was not statistically significant (	2 1.02, P � 0.31).

Of the 72 subjects with previous tuberculosis, 49
(68.0%) reacted to PPD, compared to 113 (26.1%) of
433 without prior disease. The distribution of PPD
tests according to induration size, age group, and his-
tory of tuberculosis is shown in Table 1. The Figure
shows the distribution of PPD reactivity for those
with and without a history of tuberculosis. It presents
a bimodal distribution (0 and 11 mm), with no par-
ticular pattern for those with history of tuberculosis.
In the whole study group, history of tuberculosis was
strongly associated with PPD reaction (OR 6.0;
95%CI 3.5–10.4). The evidence for effect modifica-
tion by age was identified by the Breslow-Day test for
homogeneity: 	2 � 8.31 (P � 0.04). The ORs for each
stratum are shown in Table 1.
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Among children below 12 years of age, reaction to
PPD did not show a meaningful or statistically signif-
icant association with low (z-scores below 
2) height
for age (74.0%), weight for age (40.0%), and weight
for height (2.1%). Moreover, z-score values for height
for age, an indicator of long-term nutritional status,
were not linearly correlated to the induration size
(Pearson’s correlation coefficient � 0.07; P � 0.39).

Table 2 shows the results of multivariate analysis.
The agreement between predicted and observed prob-
abilities was 83.3%. Variables significantly associated
with PPD reactivity were history of tuberculosis, age,
and previous BCG vaccination. Adjusting for the con-
founding effect of the other variables in the model,
history of tuberculosis was positively associated with

strong TST reactions (OR 2.9; 95%CI 1.5–5.4). Age
also increased the chance of reacting to tuberculin.
Maintaining the other variables constant, the odds of
reactivity increased by 7.4% per year of age. The
odds doubled every 10-year age interval. The nine
fold increase in the chance of a positive TST reaction
by previous BCG vaccination made it the strongest
predictor of PPD reactivity in this population. Sex,
place of residence, and the time between diagnosis of
tuberculosis and the date the PPD was performed, did
not contribute significantly to PPD reactivity. The
regression results thus suggest, as a direct or inverse
association with PPD reactivity or non-reactivity in
the study population, history of tuberculosis, age, and
previous BCG vaccination.

DISCUSSION

The Pakaanóva Indians constitute a population with
high vaccination coverage, yet with a high proportion
(58.4%) of non-reactors to PPD (�5 mm), even with

Table 1 Distribution of tuberculin skin test induration sizes among Pakaanóva Indians, according to age groups
and history of tuberculosis, Brazil, 2000*

Reaction size (mm)

Age
(years)

0–4 5–9 10–14 15� Sub-total

TB�
(%)

TB

(%)

Sub-
total

TB�
(%)

TB
 
(%)

Sub-
total

TB�
(%)

TB

(%)

Sub-
total

TB�
(%)

TB

(%)

Sub-
total

TB�
(%)

TB
 
(%) Total

0–4 2 108 110 1 1 1 1 1 1 3 110 113
(1.8) (98.2) (100) (100) (100) (100) (100) (100) (100) (2.7) (97.3) (100)

5–14 6 123 129 9 9 1 17 18 5 7 12 12 156 168
(4.7) (95.3) (100) (100) (100) (5.6) (94.4) (100) (41.7) (58.3) (100) (7.1) (92.9) (100)

15–39 4 41 45 6 28 34 7 23 30 19 43 62 36 135 171
(8.9) (91.1) (100) (17.6) (82.4) (100) (23.3) (76.7) (100) (30.6) (69.4) (100) (21.1) (78.9) (100)

�40 2 9 11 3 1 4 4 9 13 12 13 25 21 32 53
(18.2) (81.8) (100) (75.0) (25.0) (100) (30.8) (69.2) (100) (48.0) (52.0) (100) (39.6) (60.4) (100)

Total 14 281 295 9 39 48 12 50 62 37 63 100 72 433 505
(4.7) (95.3) (100) (18.8) (81.2) (100) (19.4) (80.6) (100) (37.0) (63.0) (100) (14.3) (85.7) (100)

OR PPD positivity (TB� vs. TB
): 0–4 years 54.5 (95%CI 2.4–1215.4); 5–14 years 5.5 (95%CI 1.6–18.5); 15–39 years 2.7 (95%CI 1.2–6.1); �40 years 1.5
(95%CI 0.4–5.1).
TB� � history of tuberculosis; TB
 � no history of tuberculosis; OR � odds ratio; PPD � purified protein derivative; CI � confidence interval.

Figure Distribution of tuberculin skin test induration sizes
(mm) among Pakaanóva Indians, according to history of tuber-
culosis, Amazonia, Brazil, 2000. * Statistically significant differ-
ences were observed between the two groups (	2 � 49.9; P �
0.05).

Table 2 Risk factors for a positive PPD (induration �10 mm) 
in a multivariate model, Pakaanóva Indians, Amazonia, Brazil, 
2000

Variable Coefficient
Standard

error P value
Odds ratio
(95%CI)

History of 
tuberculosis 1.0616 0.32 �0.01 2.89 (1.54–5.41)

Age 0.0710 0.01 �0.01 1.07 (1.06–1.09)
Previous BCG

vaccination 2.2004 0.69 �0.01 9.03 (2.32–35.07)
Sex 
0.2685 0.23 0.24 0.77 (0.49–1.19)
Place of 

residence 
0.2103 0.23 0.35 0.81 (0.52–1.26)

PPD � purified protein derivative; CI � confidence interval; BCG � bacille
Calmette-Guérin.
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a recent BCG booster. Only 32.1% of the individuals
tested were reactors (�10 mm). This low proportion is
similar to that found in a study among BCG-vaccinated
Yanomámi Indians, where only 27.0% of the popula-
tion reacted to PPD.7

Among the Pakaanóva, the distribution of size of
induration did not allow a clear distinction between
those with and those without history of tuberculosis.
The latter probably included a sizable group that was
infected but did not have the disease. The shape of the
distribution is probably highly influenced by BCG-
induced sensitivity to tuberculin, which probably
contributes with most reactions of intermediate size.

The three Pakaanóva communities studied differ in
accessibility and distance from urban areas. Lage is
located less than 1 h (50 km) by car from the city of
Guajará-Mirim, while the other communities are only
accessible by river, in journeys that last 6–8 h when
the water level is favorable. Despite these characteris-
tics, no difference in the TST results was observed
between the communities. This is probably due to
extensive circulation of individuals between the vil-
lages, as well as contact with urban areas. In addition,
differences in TST results might have been obscured
by BCG vaccination carried out in Phase 1.

No significant difference was found in reactivity
between males and females, strengthening the indica-
tion that gender-related determinants of infection were
either not present or could not be demonstrated among
the Pakaanóva. Of the 72 individuals in our sample
who had had tuberculosis, males comprised less than
half (43.9%). This is a peculiar epidemiological aspect
in tuberculosis distribution, since both in Brazil and
in other countries tuberculosis is more prevalent in
males.21,22

There is a close association between age and the
risk of acquiring tuberculosis, probably because of
increasingly numerous contacts with other persons.23,24

The association between age and reactivity to PPD
observed among the Pakaanóva was consistent with
this pattern. In addition, there may be an interaction
between increasing age and BCG revaccination with
regard to PPD positivity.

Epidemiological studies frequently detect an asso-
ciation between BCG vaccination and PPD reactivity.
In the case of the Pakaanóva, using bivariate analysis,
it was not possible to detect differences in reactivity
between BCG-vaccinated and non-vaccinated indi-
viduals, i.e., individual vaccination history alone did
not explain tuberculin reactivity. This association was
only shown in multivariate analysis, when the con-
founding from other variables (sex, age, and disease
history) was controlled. BCG-vaccinated individuals
had nine times the odds of being PPD reactors. The
re-vaccination conducted during the first stage of the
study did not alter the effect of previous vaccination.
This indicates that despite the precarious health ser-
vices provided to the Pakaanóva, the techniques and

materials employed by routine vaccination services
are adequate.

There is extensive discussion in the literature about
whether it is appropriate to use PPD to identify Myco-
bacterium tuberculosis infection in populations with
high BCG coverage. Among BCG-vaccinated Paka-
anóva children aged 0–5 years, only 1.9% were PPD
reactors, while in the 5–15-year group, the propor-
tion was 9.8%. The lack of reaction of the study sub-
jects to BCG vaccination after a short interval of time
is particularly striking, especially given that less than
2% of recently re-vaccinated young children reacted
to PPD. Interestingly, studies carried out among non-
Indian samples in Brazil found tuberculin conversions
�80% in infants and young children re-vaccinated
with BCG.25

The marked increase in the proportion of tubercu-
lin reactors with age (Table 1) is unlikely to be deter-
mined by BCG. These findings are consistent with the
notion that sensitivity to tuberculin induced by BCG
is non-specific and wanes with time. Studies from
other regions of the world seem to corroborate this
idea. In Botswana, only 7% of children 0–5 years of
age who had been vaccinated with BCG at birth were
reactors.24 A study conducted in Sweden found that
the TST was negative in 56% of school-age children;
a reaction of �10 mm strongly suggested M. tuber-
culosis infection.26 In Canadian children aged 1–15
years with a BCG coverage of over 80%, the TST was
negative in 80%.27 Our data and those of others pro-
vided evidence that strong tuberculin reactions are
often associated with infection by M. tuberculosis,
even in BCG-vaccinated subjects.28,29

TSTs have been used worldwide for several decades
and are a major diagnostic tool to ascertain infection
by M. tuberculosis. The standardization of PPD, as
well as the methods of testing, have allowed compar-
ison of the distribution of tuberculin reaction in dif-
ferent populations and different times. However, al-
though the method is relatively simple to perform and
interpret, it has several drawbacks. Measurements of
induration are subject to inter-observer variation, which
might be minimized by a trained nurse. The test is con-
sidered very sensitive to M. tuberculosis infections, but
is plagued with non-specific reactions to other myco-
bateria, including the attenuated M. bovis (BCG). This
has been handled in part by setting appropriate cut-off
points, with the conventional 10 mm becoming stan-
dard for comparisons. Among the Pakaanóva Indians
with a history of tuberculosis, the high proportion of
non-reactors (including 14 subjects with 0 mm indura-
tion) is likely to indicate overdiagnosis of tuberculosis,
which is often based on clinical grounds only.4

CONCLUSION

A major portion of the indigenous populations in
Amazonia live in remote areas, meaning that access to
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health services, including the diagnostic procedures
currently available for tuberculosis, is limited. In this
context, it becomes imperative to identify and imple-
ment diagnostic methods that can be used to screen
populations, given the magnitude of tuberculosis
among indigenous groups. Considering that most
individuals with a history of tuberculosis reacted to
PPD, and that the prevalence of positivity increased
with age, probably due to cumulative exposure to M.
tuberculosis, it is plausible to conclude that tubercu-
lin response to actual disease is much stronger and
more reliable than to BCG vaccination. The results of
the research conducted among the Pakaanóva suggest
that, especially in children, the tuberculin skin test is
an epidemiological tool that can be used in screening
of individuals at risk of developing the disease, even
in situations with high BCG coverage. In our study,
we found that an induration of �10 mm was strongly
suggestive of natural infection, especially in children.
Identification of children infected with M. tuberculo-
sis is crucial because it allows for early appropriate
therapeutic measures, especially chemoprophylaxis.
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R É S U M É

CONTEXTE : Cette étude a investigué les caractéristiques

de la réactivité au test cutané tuberculinique chez les

Indiens Pakaanova, Amazonie, Brésil, après revaccina-

tion par le BCG de tous les participants à l’étude.

METHODES : L’investigation a été élaborée comme une

enquête PPD faisant suite à une vaccination par le BCG.

Les données ont inclus les lectures de PPD, l’âge, le sexe,

l’état nutritionnel, le lieu de résidence, les antécédents de

tuberculose, les examens physiques et le statut BCG.

Nous avons mené des analyses de régression logistique

bivariées et multivariées.

RÉSULTATS : Environ 90% (n � 505) de l’ensemble de

la population ont participé à l’enquête. Un tiers des

sujets (32,1%) avaient une induration �10 mm à la

72ème heure. Les dimensions d’induration ont montré

une faible corrélation linéaire avec l’âge ; on n’a pas

observé de différence entre les sexes. La réaction cutanée

n’est pas associée à l’état nutritionnel. Les individus avec

antécédents de tuberculose étaient six fois plus suscepti-

bles d’avoir un test positif. Les antécédents de tubercu-

lose, l’âge et une vaccination antérieure par le BCG

s’avèrent significativement associés à la réactivité PPD

dans les analyses multivariées.

CONCLUSION : Chez les Pakaanova, il existe une pro-

portion élevée (58,4%) de sujets tuberculino-négatifs,

même après une relance récente par le BCG. Les dif-

férences entre sexes dans la réactivité à la PPD n’existent

pas ou n’ont pas pu être démontrées. L’association entre

l’âge et la réactivité à la PPD ressemble à celle observée

dans d’autres populations d’Amazoniens. Les auteurs

discutent des potentialités du test PPD comme outil de

dépistage pour renforcer la détection de la tuberculose,

particulièrement dans les populations indigènes d’Ama-

zonie ayant peu d’accès aux services de santé.

R E S U M E N

MARCO DE REFERENCIA : Este estudio investiga las ca-

racterísticas de la reacción al test tuberculínico en los

indios Pakaanóva (Amazonia, Brasil) después de la reva-

cunación con BCG de todos los participantes del estudio.

METODOS : La investigación fue diseñada como una

pesquisa posvacunación por BCG. Los datos recogidos

incluyeron lecturas de PPD, edad, sexo, situación nutri-

cional, lugar de residencia, tuberculosis anterior, examen

físico y situación de vacunación por BCG. Fueron realiza-

dos análisis bivariables y regresión logística multivariable.

RESULTADOS : Cerca del 90% (n � 505) de la población

total participó. Un tercio (32,1%) de los individuos pre-

sentaron test cutáneo positivo (PPD �10 mm después de

72 horas). El diámetro de la reacción cutánea se mostró

linealmente correlacionado con la edad. No fueron

observadas diferencias entre sexos. La reacción al PPD

no estuvo asociada a la situación nutricional. Individuos

con historial de tuberculosis presentaron seis veces ma-

yores posibilidades de ser reactores al PPD, cuando se les

compara a aquellos sin historial de la enfermedad. His-

torial de tuberculosis, edad y vacunación anterior por

BCG se presentaron significativamente asociados en los

análisis multivariables.

CONCLUSION : La población Pakaanóva mostró una ele-

vada proporción de no-reactores al PPD (58,4%),

incluso con estimulación reciente por BCG. La asoci-

ación entre edad y reacción al PPD reprodujo lo obser-

vado en otras poblaciones amazónicas. Los autores dis-

cuten el potencial del test PPD en la detección de la

tuberculosis, especialmente en las poblaciones indígenas

amazónicas que presentan acceso limitado a los servicios

de salud.


