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Predictive factors for repetition of the 
tuberculin test after a nonreactive test in 
patients with HIV/AIDS

Líbia Cristina Rocha Vilela Moura,1 Ricardo Arraes de Alencar Ximenes,2 
Heloísa Ramos Lacerda,2 Demócrito Barros Miranda-Filho,3  
Maria Tereza Barbosa,4 Maria Rita Byington,5  
and Maria de Fátima Pessoa Militão Albuquerque6

Latent infection with Mycobacterium 
tuberculosis is characterized by persis-
tence of the bacillus in intracellular 
spaces, with slow or intermittent rep-
lication, below the levels necessary to 

produce the clinical form of the disease 
(1). Depending on the acquired immu-
nity of cells, proliferation of the bacilli 
can be controlled, with no progression to 
tuberculosis disease, as occurs in 95.0% 
of cases. In the remaining 5.0% of in-
fections, in which the immunological 
response is insufficient to stave off the 
proliferation of M. tuberculosis, primary 

Objective.  The outcome of interest was repetition of the tuberculin skin test (TST) and the 
objectives were to estimate the rate of TST repetition, the probability of no TST repetition after 
1 year, and the probability of no TST repetition at the end of the follow-up period in patients 
whose initial test was nonreactive. The study also set out to analyze factors associated with 
the time until TST repetition at two HIV/AIDS referral services that carry out the TST on a 
routine basis in Recife, Pernambuco, Brazil.
Methods.  A cohort of HIV-positive patients who initially tested nonreactive on the TST 
were followed from November 2007 to February 2010. The Kaplan–Meier method was used to 
estimate the probability of not repeating the TST, and Cox’s regression analysis was used to 
analyze the factors associated with time until repeating the TST. Cox’s multivariate analysis 
was stratified according to each hospital where patients were followed, because this variable 
did not respect the principle of proportionality of risk.
Results.  The probability of not repeating the TST for 1 year was 80.0% and at the end of 
the follow-up period it was 42.0%. The variables that remained associated with TST repetition 
in the final Cox multivariate model were an age of 40 years or older, body mass index between 
18.0 and 24.9, being female, and years of schooling.
Conclusions.  This study encountered a very low TST repetition rate after 1 year of follow-
up and identified groups of individuals who should be the target of interventions aimed at 
repeating the TST.
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tuberculosis develops, generally within 
5 years after initial infection (2, 3).

It is estimated that a third of the 
world’s population is infected with M. 
tuberculosis, many of whom are living 
with HIV and consequently run a greater 
risk of progressing from infection to 
disease (4). The period of latent M. tuber-
culosis infection provides an opportunity 
for taking measures to treat the infection, 
currently known as latent tuberculosis 
infection (LTBI) treatment in preference 
to the former term “chemoprophylaxis” 
(5), although both in effect refer to pre-
venting future development of tubercu-
losis disease.

The diagnosis of LTBI was established 
by way of a positive tuberculin skin test 
(TST) associated with exclusion of tuber-
culosis disease (5–9).

In Brazil, the Ministry of Health has 
attempted to treat LTBI with isoniazid 
in HIV-positive patients with a TST ≥ 5 
mm (reactive) or with a history of con-
tact in the home or in an institution with 
carriers of active pulmonary tubercu-
losis so long as the possibility of active 
tuberculosis has been ruled out. In indi-
viduals with TST < 5 mm (nonreactive), 
the test should be repeated annually; 
in those who are nonreactive and who 
are to begin antiretroviral therapy, the 
TST should be repeated 6 months after 
commencement of therapy because of 
the possibility of reconstitution of the 
immune system and recovery of the tu-
berculin response (5, 8, 10).

The low sensitivity and specificity 
of the TST have discouraged attending 
physicians from carrying out the test. 
The need for two visits to the health ser-
vice also makes it difficult for patients to 
adhere to the schedule (11, 12). Further-
more, there is some concern that treat-
ment of LTBI with isoniazid alone may 
lead to the development of resistance 
to this drug (13). Consequently, a low 
frequency of applying the TST has been 
observed (14–16) in patients with HIV/
AIDS, who are therefore not treated 
for LTBI (17), even though it is a vital 
measure to prevent tuberculosis in this 
population (18–20).

Some authors believe that creating 
the objective conditions for incorporat-
ing TST into the routine of HIV/AIDS 
referral health services would be a major 
determining factor in ensuring effective 
treatment of LTBI (11, 18, 21). These 
measures—the TST and LTBI treat-
ment—have also been considered by the 

Brazilian Ministry of Health to be indica-
tors of the quality of service provided for 
patients with HIV/AIDS (11).

Health professionals who treat HIV-
positive patients should remain on high 
alert for the possibility these patients 
will develop tuberculosis disease, as 
immune reconstitution syndrome may 
occur due to the use of highly active 
antiretroviral therapy (HAART) or if the 
patient remains at risk of exposure to  
M. tuberculosis in the community (22).

The literature contains studies that 
have analyzed repetition of the TST in 
patients whose initial test was nonreac-
tive, with a view to establishing the rate 
of conversion of TST in patients infected 
with HIV (23, 24). No studies have been 
found that evaluate the TST repetition 
rate in response to the guidelines of the 
World Health Organization.

The outcome of interest of this study 
was repetition of the TST and the objec-
tives were to estimate the rate of TST 
repetition, the probability of no TST 
repetition after 1 year, and the probabil-
ity of no TST repetition at the end of the 
follow-up period in patients whose ini-
tial test was nonreactive. The study also 
set out to analyze the factors associated 
with the time until TST repetition at two 
HIV/AIDS referral services that carry 
out the TST on a routine basis.

CASES AND METHODS

A prospective cohort study was car-
ried out following up individuals living 
with HIV who were 18 years or older 
and whose initial TST test was nonreac-
tive. The study was conducted between 
November 2007 and February 2010 at 
two referral health centers in the city of 
Recife, Pernambuco, Brazil.

Eligible patients were informed of the 
objectives of the research and, upon 
agreeing to participate, were asked to 
sign terms of informed consent. Data 
were collected through interviews and 
a specifically designed questionnaire. 
Another form was drawn up by the 
main researcher using medical records 
to gather further information on factors 
potentially associated with nonrepeti-
tion of the TST.

The TST was carried out using the 
Mantoux technique; trained technical 
staff at each referral center applied 0.1 
mL of purified protein derivative RT 23 
intradermally in the middle third of the 
front part of the left forearm. The test 

was considered to be reactive when the 
presence of an induration ≥ 5 mm was 
detected on a reading taken 72 hours 
after application of the purified protein 
derivative.

All patients were informed of the need 
to repeat the test by telephone. Low-
income patients who underwent the sec-
ond test were provided travel expenses. 
These procedures have been routine 
since the TST was established at the two 
health centers.

The dependent variable or outcome 
of interest for this study was the time 
lapse between the first nonreactive TST 
and its repetition for those who repeated 
the test. For those patients who did not 
repeat the TST, the time period was from 
the first nonreactive TST until their last 
visit to the health service (i.e., their last 
opportunity to repeat the TST) or until 
the final visit made by the researchers of 
this study.

Variables potentially associated with 
repetition of the TST were analyzed in 
blocks: biological variables [sex, age, 
race, and body mass index (BMI)], so-
cioeconomic variables (household mem-
bers, steady partner, literacy, years of 
schooling, income, place of origin), life-
style habits (smoking, alcohol consump-
tion, marijuana use, cocaine use, crack 
use), and clinical variables (follow-up 
hospital, presence of opportunistic infec-
tion, presence of AIDS, time with AIDS, 
use of antiretroviral therapy, time on an-
tiretroviral therapy, contact with tuber-
culosis, and CD4 T-lymphocyte count).

The study sample consisted of a con-
venience sample of individuals living 
with HIV over 18 years old, whose initial 
TST was nonreactive, between Novem-
ber 2007 and February 2010, at two refer-
ral health centers in the city of Recife. As 
there was no information from previous 
work on the repetition frequency of the 
TST, estimates were based on the Ngam-
vithayapong et al. study (25), which 
found that being female was associated 
with adhering to the prevention of tu-
berculosis in patients living with HIV. 
To detect differences in outcome corre-
sponding to a relative risk of 1.32, with a 
frequency of outcome in the unexposed 
group of 65.0%, a power of 80.0%, and 
an a value of 5.0%, a sample of 148 indi-
viduals would be required. The number 
of nonreactive individuals enrolled in 
this study—811 individuals—exceeded 
the sample size estimated, thus increas-
ing the power of the study.
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The Kaplan–Meier method was used 
to estimate the probability of not repeat-
ing the TST at each point in time and 
the log rank test was used to establish 
differences between the Kaplan–Meier 
estimates for the categories of each study 
variable.

Cox’s proportional model was used to 
estimate the effect of the factors on time 
until achieving the outcome (26, 27). 
Results were described with the hazard 
ratio (HR) used as the measure of as-
sociation, with a confidence interval of 
95.0% for the univariate and multivari-
ate analyses. The variables shown to be 
associated with the outcome in the uni-
variate analysis with a level of statistical 
significance of P < 0.25 were selected 
for the multivariate analysis. In order to 
identify the existence of variables that 
did not respect the assumed Cox propor-
tionality (i.e., those whose relations to 
the risk of repetition constantly changed 
during follow-up), graphs of Schoenfeld 
residuals were drawn up and a test was 
performed to correlate these residuals 
with time (26).

The multivariate analysis used back-
ward stepwise selection of variables, 
thereby saturating the model with all the 
variables associated with repetition of the 
TST at a level of significance of P < 0.25 in 
the univariate analysis. Variables whose 
associations did not have a statistical 
significance of P ≤ 0.05 were removed. 
The models were compared using the 
likelihood ratio test (26). The final model 

retained variables susceptible to public 
health intervention that demonstrated a 
statistically significant association with 
the outcome and those that were impor-
tant from the point of view of the explan-
atory model. All models were adjusted 
using R software version 2.10.

The study was approved by the Eth-
ics Committee for Research involving 
Human Beings at the Federal Univer-
sity of Pernambuco (SISNEP FR-067159/
CAAE-0004.1.172.106-05/CEP/CCS/
UFPE 254/05).

RESULTS

Between November 2007 and Febru-
ary 2010, 1  033 patients took the first 
TST. Of those tests, 811 (78.5%) were 
nonreactive and patients were advised 
to repeat the test in accordance with 
guidelines of the Brazilian Ministry of 
Health (8).

Of the 811 nonreactive patients who 
were followed up, 314 (38.7%) repeated 
the TST. The mean follow-up time for 
patients who repeated the test was 377.1 
days (minimum of 152 days and maxi-
mum of 777 days). For the 497 (61.3%) 
patients who did not repeat the TST, 
the mean follow-up time was 475.4 days 
(minimum of 91 days and maximum of 
1 105 days).

The median time of repeating the test 
(i.e., the time after which 50.0% of the pa-
tients had not repeated the TST) was 622 
days (Figure 1). The probability of not 

repeating the TST within 365 days was 
80.0%, and at the end of the follow-up 
period (after 777 days) it was 42.0%. Of 
the patients who were not on HAART, 
the probability of not repeating the TST 
after 1 year was 82.0%, and at the end 
of the follow-up period it was 53.0%. 
Among the patients on HAART, the 
probability of not repeating the TST 
after 1 year was 80.0% and 39.0% after 
follow-up.

Tables 1–4 show the biological, social, 
lifestyle, and clinical variables associated 
with repeating the TST in the univariate 
analysis.

All variables were in accordance with 
Cox’s proportionality assumption of risk, 
with the exception of the “follow-up hos-
pital” variable, as demonstrated by the 
significance test (c2 = 7.08, P = 0.0078). It 
was thus decided to stratify the analysis 
according to this variable (27).

The following variables remained in 
the final model: sex, age, BMI, and 
schooling, as shown in Table 5. Pa-
tients aged 40  years or older (HR 1.47, 
P = 0.001) and with a BMI between 18.0 
and 24.9 (HR 1.85, P = 0.03) are more 
likely to repeat the TST, with a level of 
significance of P  < 0.05. Women (HR 
1.25, P = 0.059) and individuals with 
more than 10 years of schooling (HR 
1.25, P = 0.053) demonstrated a 25.0% 
greater likelihood of taking the second 
test. Figure 2 shows the Kaplan–Meier 
curves for the variables remaining in 
the final model.

FIGURE 1. Kaplan–Meier estimate for probability of not repeating tuberculin skin test (TST) after a first nonreactive test. Oswaldo Cruz University 
Hospital (HUOC), Correia Picanço Hospital (HCP)
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DISCUSSION

Of the 811 patients who were informed 
about repeating the test, in accordance 
with guidelines of the Brazilian Ministry 
of Health (8, 10), only 38.7% did so. The 
Kaplan–Meier method revealed that after 
1 year of follow-up the probability of 
repeating the TST was only 20.0%. Given 
that the recommendation for preventive 
treatment of latent tuberculosis is based 
on the TST, despite official guidelines, 
it can be understood why prevention of 

tuberculosis in patients with HIV/AIDS 
has not been achieved, as the World 
Health Organization shows (28).

Some authors suggest that the rates 
of applying the TST are low because 
the health services treating patients with 
HIV/AIDS have not incorporated the test 
into their routine care (11, 18, 21). This fact 
has even been regarded as an indicator of 
service quality (11) and, since 1999, the 
Brazilian Ministry of Health has recom-
mended that the TST be performed and 
accompanied by treatment of LTBI (10).

The results in this study suggest that 
incorporating the TST as a routine ex-
amination is not sufficient, even when 
patients’ travel expenses are refunded, 
contrary to the findings of a previous 
study (29).

One issue that has been considered 
relevant for the control of HIV/tubercu-
losis coinfection is the need for greater 
interaction between tuberculosis and 
HIV control activities in the same health 
services, with a view to ensuring greater 
adherence on the part of patients to tu-
berculosis screening and the treatments 
available (22). This process should go be-
yond program coordination and should 
take the form of trained staff who carry 
out tuberculosis control activities when 
attending patients with HIV/AIDS. This 
study revealed that the sex, age, BMI, 
and schooling are associated with re-
peating the TST in the final Cox multi
variate model. Patients older than 39 
years are almost 50.0% more likely to re-
peat the TST, which may be explained by 
a greater awareness of older individuals 
for the need to follow the guidance pro-
vided by health services.

Eutrophic patients were 85.0% more 
likely to repeat the test than individuals 
with a BMI < 18.5, which is associated 
with malnutrition and suggests a poorer 
state of health. Women and people with 
10–19 years of schooling were 25.0% 
more likely to take a second test. It 
was believed that patients who repeated 
the TST within the expected timeframe 
would be those with a higher income 
and those who lived with others (i.e., 
have social support) in the city of Recife, 
where the two health services in the 
study are located. However, those fac-
tors were not associated with repetition 
of the TST. Factors relating to lifestyle 
and habits likewise showed no associa-
tion with repetition of the TST.

Elzi et al. found that the TST was per-
formed less frequently among patients 
receiving antiretroviral therapy than 
among those not receiving it (P < 0.001) 
(12). In this study, the use of HAART 
was not associated with repetition of the 
TST. This finding means that, in the pop-
ulation studied, patients who consult the 
health service for other reasons may not 
be given the TST.

These results show that there is not 
an adequate level of adherence to rep-
etition of the TST when it is recom-
mended, even though the test has been 
incorporated into the routines of the 

TABLE 1. Univariate analysis of biological factors associated with repetition 
of tuberculin skin test in HIV/AIDS patients, Recife, Pernambuco, Brazil, 
2007–2010

Biological variable HR 95% CI P

Sex
  Male 1 NA NA
  Female 1.26 1.01–1.57 0.044
Age (years)
  ≤ 39 1 NA NA
  ≥ 40 1.46 1.17–1.84 0.001
Race
  Other 1 NA NA
  White 1.24 0.98–1.57 0.074
BMI (kg/m2)
  < 18.5 1 NA NA
  18.5 – 24.9 1.89 1.08–3.32 0.02
  25.0 – ≥ 30 1.85 1.04–3.29 0.03

Notes: HR: hazard ratio, CI: confidence interval, NA: not applicable, BMI: body mass index. 

TABLE 2. Univariate analysis of socioeconomic factors associated 
with repetition of tuberculin skin test in HIV/AIDS patients, Recife, 
Pernambuco, Brazil, 2007–2010

Socioeconomic variable HR 95% CI P

Household member
  Lives alone or in shelter 1 NA NA
  Lives with family or partner 1.04 0.78–1.38 0.77
Steady partner
  No 1 NA NA
  Yes 1.04 0.83–1.30 0.76
Literate
  No 1 NA NA
  Yes 1.09 0.74–1.58 0.66
Years of schooling
  ≤ 9 years 1 NA NA
  10–19 years 1.23 0.99–1.54 0.64
Income
  0–1 minimum wage 1 NA NA
  > 1 minimum wage 1.28 1.02–1.61 0.03
Place of residence
  Countryside 1 NA NA
  Metropolitan region 0.98 0.77–1.23 0.85
  Recife 0.84 0.53–1.23 0.31

Notes: HR: hazard ratio, CI: confidence interval, NA: not applicable.



Rev Panam Salud Publica 31(2), 2012 	 125

Moura et al. • Repetition of the tuberculin test in patients with HIV/AIDS� Original research

health services where the study was car-
ried out. It is striking that there was a 
statistical difference in the likelihood of 
not repeating the test between the two 
health centers studied (P < 0.001), which 
suggests the importance of involving the 
team as a whole in tuberculosis control 
actions. Of particular importance is the 
role of medical assistants in this process, 

as these individuals decide whether to 
initiate treatment of latent tuberculosis 
(30) and are thus responsible for en-
couraging patients to take the TST when 
recommended. The important role of 
nurses should also be stressed, as they 
are generally the ones who apply the 
TST and schedule a patient’s return visit. 
A rise in adherence to TST from 37.0% to 

74.0% was identified when, in addition 
to food vouchers, patients living with 
HIV also received a nursing education 
session (31). The role of the nurse has 
been shown to be especially important 
in screening for tuberculosis and in pro-
viding advice and education for patients 
attending adult emergency services, in-
cluding those with HIV/AIDS (32).

The identification of patients for 
whom treatment for LTBI is recom-
mended should be a priority when treat-
ing patients living with HIV. The guide-
lines stress the need to carry out the TST 
and treatment for LTBI, but it is unclear 
how these procedures have been imple-
mented and there appears to have been 
insufficient adherence to these recom-
mendations (15).

The results presented here provide 
evidence of what the literature describes 
as the “law of inverse care” (33), in 
which the availability of adequate medi-
cal care tends to vary inversely with the 
needs of the population served. This 
study demonstrates this contradiction 
insofar as the groups most at risk for 
tuberculosis, and thus those who should 
be a priority for repetition of the TST, 
were those who showed the least likeli-
hood of taking the test. In other words, 
adherence to the TST was less frequent 
among men, young people, and indi-
viduals with fewer years of schooling, 
which are factors associated with devel-
oping tuberculosis (34, 35).

This result leads us to question why 
the provided service is not reaching 
the groups who most need action to 
prevent tuberculosis. The obstacles to 
tuberculosis-prevention activities need 
to be addressed and overcome to ensure 
that patients coinfected with HIV and 
tuberculosis are attended and treated 
adequately and in a timely fashion. The 
need to treat LTBI is unquestionable 
in developing countries, where tuber-
culosis remains the principal cause of 
morbidity and mortality among people 
living with HIV/AIDS (36), even after 
the introduction of HAART (37).

This study had the limitations of an 
observational study conducted in two 
health centers. However, because it was 
conducted during routine patient care, 
the operational research has the advan-
tage of identifying existing obstacles for 
not complying with the recommenda-
tions of official health agencies. Because 
it was a prospective cohort study, it 
was possible to use methods of survival 

TABLE 3. Univariate analysis of lifestyle habits associated with repetition of 
tuberculin skin test in HIV/AIDS patients, Recife, Pernambuco, Brazil, 2007–2010

Lifestyle variable HR 95% CI P

Alcohol 
  Drinker 1 NA NA
  Nondrinker 1.01 0.80–1.27 0.94
Smoker
  Yes (current or former smoker) 1 NA NA
  No 1.18 0.95–1.48 0.13
Marijuana use
  Yes 1 NA NA
  No 1.32 0.99–1.75 0.05
Crack use
  Yes 1 NA NA
  No 1.46 0.75–2.83 0.26
Cocaine use
  Yes 1 NA NA
  No 1.05 0.65–1.69 0.84

Notes: HR: hazard ratio, CI: confidence interval, NA: not applicable.

TABLE 4. Univariate analysis of clinical factors associated with repetition of 
tuberculin skin test in HIV/AIDS patients, Recife, Pernambuco, Brazil, 2007–2010

Clinical variable HR 95% CI P

Hospital
  HUOC 1 NA NA
  HCP 0.47 0.38–0.60 < 0.001
Opportunistic infection
  No 1 NA NA
  Yes 0.92 0.73–1.16 0.46
On ARVT
  No
  Yes 1.26 0.93–1.70 0.13
Length of time on ARVT
  ≥ 1 year 1 NA NA
  < 1 year 0.89 0.64–1.24 0.50 
Contact with TB
  No 1 NA NA 
  Yes 1.02 0.80–1.31 0.85
AIDS
  No 1 NA NA
  Yes 1.01 0.75–1.37 0.93
Length of time with AIDS
  ≥ 1 year 1 NA NA
  < 1 year 0.88 0.62–1.24 0.46
CD4 cell count up to 360 days
  < 200 cells/mm3 1 NA NA
  ≥ 200 cells/mm3 1.37 0.97–1.92 0.06

Notes: HR: hazard ratio, CI: confidence interval, HUOC: Oswaldo Cruz University Hospital, NA: not appli-
cable, HCP: Correia Picanço Hospital, ARVT: antiretroviral, TB: tuberculosis.
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analysis to estimate the TST repetition 
rate and the Cox proportional regression 
to identify the factors associated with 
not repeating the TST.

This study encountered a very low 
TST repetition rate after 1 year of follow-
up, with no statistically significant dif-
ference between groups of patients using 
and not using HAART. The analysis 
identified groups of individuals who 
should be targeted for interventions 
aimed at ensuring that the TST is re-
peated after an initial nonreactive test in 
individuals living with HIV.

A recent study continues to point to 
the benefits of LTBI treatment for people 
living with HIV, regardless of whether 
they are on HAART and regardless of the 

TABLE 5. Multivariate analysis, stratified by hospital, of factors associated 
with repetition of tuberculin skin test, Recife, Pernambuco, Brazil, 2007–2010

Variable HR 95% CI P

Sex
  Male 1 NA NA
  Female 1.25 0.99–1.57 0.059
Age (years)
  ≤ 39 1 NA NA
  ≥ 40 1.47 1.15–1.88 0.001
BMI (kg/m2)
  < 18.5 1 NA NA
  18.0–24.9 1.85 1.05–3.25 0.031
  25.0–≥ 30 1.67 0.93–2.97 0.081
Years of schooling
  < 10 years 1 NA NA
  10–19 years 1.25 0.99–1.57 0.053

Notes: HR: hazard ratio, CI: confidence interval, NA: not applicable, BMI: body mass index.

FIGURE 2. Kaplan–Meier estimate for probability of not repeating tuberculin skin test (TST) after a first nonreactive test for variables that remained 
in the final multivariate model
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result of the TST.7 However, the debate 
continues on introducing LTBI treatment 
and on the regimens and strategies to be 

used, as they are considered complex and 
depend on local economic and logistic 
questions (38). If the effectiveness of LTBI 
treatment can be shown regardless of the 
result of the TST and there is no improve-
ment in the difficulties in applying the 
test, the recommendations should be re-
viewed and measures should be taken to 
ensure that necessary changes are made.
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Objetivo.  El resultado principal de interés fue la repetición de la prueba de la tuber-
culina (PT) y los objetivos fueron calcular la tasa de repetición de la PT, la probabili-
dad de no repetir la PT después de un año y la probabilidad de no repetir la PT al final 
del período de seguimiento en los pacientes cuya prueba inicial fue no reactiva. En el 
estudio también se analizaron los factores asociados con el tiempo hasta la repetición 
de la PT en dos servicios de referencia de infección por el VIH/sida que llevan a cabo 
la PT de manera sistemática en Recife, Pernambuco, Brasil. 
Métodos.  Entre noviembre del 2007 y febrero del 2010 se siguió a una cohorte de 
pacientes seropositivos para el VIH con una PT inicialmente no reactiva. Para calcu-
lar la probabilidad de no repetir la PT se empleó el método de Kaplan-Meier, y para 
analizar los factores asociados con el tiempo hasta la repetición de la PT se usó el 
análisis de regresión de Cox. El análisis multifactorial de Cox se estratificó conforme 
a cada hospital donde se seguía a los pacientes, dado que esta variable no respetaba 
el principio de proporcionalidad del riesgo. 
Resultados.  La probabilidad de no repetir la PT durante un año fue de 80,0% y 
hacia el final del período de seguimiento fue de 42,0%. Las variables asociadas con 
la repetición de la PT en el modelo multifactorial de Cox final fueron una edad de 40 
años o más, un índice de masa corporal de 18,0 a 24,9, el sexo femenino y los años de 
escolaridad. 
Conclusiones.  En este estudio se encontró una tasa de repetición de la PT muy baja 
después de un año de seguimiento y se identificó a los grupos de individuos que 
deben ser los destinatarios de las intervenciones dirigidas a repetir la prueba de la 
tuberculina. 

Prueba de tuberculina; tuberculosis latente; VIH; Brasil.
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