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Background. The duration of the protective effect of tuberculosis preventive therapy (TPT) is controversial. Some studies have 
found that the protective effect of TPT is lost after cessation of therapy among people with human immunodeficiency virus (HIV) in 
settings with very high tuberculosis incidence, but others have found long-term protection in low-incidence settings.

Methods. We estimated the incidence rate (IR) of new tuberculosis disease for up to 12 years after randomization to 4 months of 
rifampin or 9 months of isoniazid, among 991 Brazilian participants in a TPT trial in the state of Rio de Janeiro, with an incidence of 
68.6/100 000 population in 2022. The adjusted hazard ratios (aHRs) of independent variables for incident tuberculosis were calculated.

Results. The overall tuberculosis IR was 1.7 (95% confidence interval [CI], 1.01– 2.7) per 1000 person-years (PY). The tuberculosis 
IR was higher among those who did not complete TPT than in those who did (2.9 [95% CI, 1.3–5.6] vs 1.1 [.4–2.3] per 1000 PY; IR 
ratio, 2.7 [1.0–7.2]). The tuberculosis IR was higher within 28 months after randomization (IR, 3.5 [95% CI, 1.6–6.6] vs 1.1 [.5–2.1] per 
1000 PY between 28 and 143 months; IR ratio, 3.1 [1.2–8.2]). Treatment noncompletion was the only variable associated with incident 
tuberculosis (aHR, 3.2 [95% CI, 1.1–9.7]).

Conclusions. In a mostly HIV-noninfected population, a complete course of TPT conferred long-term protection against 
tuberculosis.
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Tuberculosis preventive therapy (TPT) is a key component of 
the End TB Strategy led by the World Health Organization 
[1]. Although immunosuppressed patients are the population 
with the highest individual risk for tuberculosis disease, con
tacts of index persons with pulmonary tuberculosis are the larg
est population now targeted for TPT [2]. Systematic reviews 
have shown the efficacy of TPT for preventing tuberculosis in 
people with human immunodeficiency virus (HIV; PWH) [3] 
and other populations [4]. Studies have found long-term reduc
tion of death following TPT in PWH [5–11], but the duration of 
the TPT protection for tuberculosis incidence in high-risk pop
ulations has found conflicting results in long-term follow-up of 
randomized controlled trials (RCTs).

In Botswana, which had a tuberculosis incidence rate (IR) 
during the study period of 593/100 000 population, the 

incidence of tuberculosis and deaths from tuberculosis were 
substantially lower in PWH assigned to 36 months of isoniazid 
than in those who were assigned to a 6-month isoniazid regi
men [8]. However, in a long-term follow-up analysis, the pro
tective effect of 36 months of isoniazid was lost soon after 
discontinuation of TPT [12]. Likewise, in South Africa, a set
ting with an even higher incidence (3000/100 000 miners in 
the study period), the RCT that compared 6 months of isonia
zid, 3 months of isoniazid and rifapentine (12 weekly doses; 
3HP), and indefinite isoniazid in PWH suggested that the pro
tection was significantly higher during therapy than after [13]. 
However, in Rio de Janeiro city, Brazil, a setting with a lower 
incidence (93/100 000 population [14]), protection for up to 
7 years was reported in tuberculin skin test–positive PWH par
ticipants in the THRio RCT [9]. In the Temprano study, con
ducted in Côte d’Ivoire, where the tuberculosis IR is 159/100  
000 population, a 6-month course of isoniazid reduced the 
mortality rate in PWH by 37%, and the benefits were sustained 
for up to 6 years of follow-up [6].

The long-term protective effect of TPT in contacts was suggest
ed in a study conducted in Alaska in the 1950s and 1960s; protec
tion from isoniazid was maintained for up to 19 years [15]. In 
Vitória, Brazil, a city with an IR of 34.4/100 000 population , ob
servational data suggested that the protective effect of TPT with 
isoniazid in contacts was sustained for up to 7.9 years [16]. 
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In low-incidence settings, such as the United States and Canada, 
an RCT of treated contacts showed a decline in the risk of tuber
culosis for ≥5 years after diagnosis in the index patient [17]. The 
current study evaluated the long-term (up to 12-year) protective 
effect of TPT on the Brazilian participants in 2 RCTs [18, 19] com
paring the efficacy and safety of 4 months of rifampicin (4R) ver
sus 9 months of isoniazid (9H). The objective was to verify 
whether TPT protection is sustained in the long term in a setting 
with an upper-moderate incidence of tuberculosis.

METHODS

Setting and Study Design

In Brazil, a middle-income country with an overall tuberculosis 
IR of 35/100 000 population, national guidelines recommend 
TPT for contacts of all ages with a positive tuberculosis infec
tion test result and a normal chest radiograph. The IR of tuber
culosis in Rio de Janeiro in 2009 was 93/100 000 [14]. In recent 
years, the IRs per 100 000 people (year) in the city of Rio de 
Janeiro were: 90.6 (2012), 86.0 (2013), 82.6 (2014), 83.8 
(2015), 90.0 (2016), 91.9 (2017), 97.2 (2018), 107.4 (2019), 
95.3 (2020), and 104.1 (2021) [20].

The current analysis is a long-term follow-up of 2 noninfer
iority RCTs using reported incident episodes of tuberculosis as 
the outcome. Both RCTs compared adherence, safety, and ef
fectiveness for 4R versus 9H for prevention of tuberculosis, car
ried out between 2009 and 2014 in adults [19] and between 
2011 and 2014 in children [18]. Participants with a positive tu
berculin skin test result and TPT indication according to the 
country’s guidelines were randomized to undergo daily, self- 
administered treatment with 4R or 9H. Adherence was checked 
by dose counts during monthly appointments on presentation 
of pill cartridges. Treatment completion was defined as having 
taken ≥80% of prescribed doses in 120% of the time. This 
means a minimum of 96 doses of rifampicin in a maximum 
of 146 days or a minimum of 216 doses of isoniazid in a max
imum of 324 days. Incident tuberculosis episodes were ascer
tained by trimestral phone calls until 28 months after 
randomization for each study participant (active follow-up).

One RCT included 844 children (0–17 years of age) without 
HIV infection from 7 countries [18]. The other included 6012 
adults (aged ≥18 years) from 9 countries; 70% were close con
tacts of a person with confirmed pulmonary tuberculosis, 4% 
were PWH, and the rest had other risk factors for tuberculosis 
disease reactivation [19]. In the pediatric trial, there were only 2 
incident episodes of tuberculosis, in participants in arm 9H, 
and no serious adverse events in either arm. Completion was 
significantly higher with 4R compared with 9H in children (ad
justed risk difference, 13.6 percentage points [95% confidence 
interval (CI), 7.9–19.3]). In the adult trial, there were 17 inci
dent episodes of tuberculosis, 8 in the 4R arm, 4R was noninfe
rior to 9H with regard to efficacy, and 4R was safer than 9H 

(adjusted difference, 3.0 percentage points lower rate of severe 
adverse events [95% CI, −4.1 to −2.0]). Completion was better 
with 4R (adjusted difference, 15.1 percentage points [95% CI, 
12.7–17.4]). The median number of doses taken among those 
who did not complete treatment was 30 (interquartile range 
[IQR], 22– 60) in the 4R arm and 84 (33–122) in the 9H arm, 
corresponding to 25% and 31% of the prescribed doses, respec
tively. The detailed methods, procedures and results of the tri
als are reported elsewhere [18, 19].

Of these participants, 1006 (888 adults and 118 children) 
were enrolled from 6 research centers in the city of Rio de 
Janeiro, Brazil, and are included in this report of long-term 
follow-up. Most participants in Brazil (86%) were contacts of 
patients with tuberculosis. Incident tuberculosis was searched 
from the Brazil national tuberculosis reporting system over a 
period of 12 years, from 2009 to 2021.

Outcomes, Exposure Variables and Data Source

The Notifiable Diseases Information System (SINAN) contains 
demographic information, laboratory and radiological results, 
history of previous tuberculosis episodes, and form of tubercu
losis (pulmonary, extrapulmonary, or both). Tuberculosis noti
fication is mandatory in Brazil, and the databank is considered 
good quality [21 (ie, data are complete and accurate).

The outcome was incident tuberculosis (any clinical form, 
clinically diagnosed or bacteriologically confirmed) reported 
during the randomization period until the SINAN searches 
were carried out, through October 25, 2021, using the name, 
sex, and birthdate of the participant, excluding duplicate re
ports in both searches. In case of discrepancies in dates, the first 
identified date was used.

The following data were extracted from the RCT: sex, age, 
HIV status, other immunosuppressive conditions, use of illicit 
drugs, initial radiograph, previous diagnosis of tuberculosis in
fection, TPT completion, and type of contact (casual, close). 
Close contact was defined as contact for ≥4 hours per week 
for ≥1 week with a person with active pulmonary tuberculosis. 
Casual contacts were those with <4 hours of contact per week. 
Immunosuppressive conditions included diabetes, renal fail
ure, therapy with tumor necrosis factor α inhibitors, and 
anti–transplant rejection therapy. The following variables 
were extracted from SINAN: clinical form of tuberculosis, 
method of diagnosis (clinical or confirmed), and residential ad
dress. We calculated the IR of tuberculosis in the neighborhood 
of residence based on the number of tuberculosis episodes per 
estimated population for the year 2020 [22–24].

Statistical Analyses

We calculated the IR and 95% CIs per 1000 person-years (PY) of 
newly diagnosed tuberculosis in the first 28 months after ran
domization, in the subsequent years, and for the entire observa
tion period (0–143 months). We estimated the IR ratio (IRR) 
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and its 95% CI of (1) those who completed versus did not com
plete TPT (both regimens combined) and (2) the 4R versus 9H 
arms among those who completed TPT.

The effect of TPT completion on incident tuberculosis was 
estimated based on the adjusted hazard ratio (aHR) in a Cox re
gression model. The estimate was adjusted for HIV status, type 
of contact (close or casual), use of illicit drugs, smoking, immu
nosuppressive conditions, chest radiography, previous diagno
sis of tuberculosis infection, TPT completion, age, and sex.

We constructed cumulative risk graphs (complement of the 
of the Kaplan-Meier graphs) for fully completed versus non
completed TPT. The log-rank test was used to verify whether 
there was a statistically significant difference between the 

treatment completeness curves. We considered the overall 
time interval between the date of randomization and the date 
of the tuberculosis or censorship outcome (ie, the final date 
of the search on SINAN). To convert total days into years, we 
considered a year as 365.25 days. All analyses were conducted 
using R 4.2.2 software (R Core Team; 2022).

Ethical Considerations

This is a long follow-up among the Brazilian participants of a 
multicenter study, originally approved by the McGill University 
Health Centre Ethical Review Board (OCC 2009-100; 24 July 
2009). The original informed consent included consent to use 
nominal information to match to tuberculosis notification data 
in Brazil. The current study was approved by the Institutional 
Review Board of Centro Universitario Fluminense in Campos, 
Rio de Janeiro, on 4 October 2021 (no. 5.018.418).

RESULTS

Of the 1006 participants, 15 names could not be retrieved. 
Thus, the sample for the current study includes 991 partici
pants. Among them, 16 had tuberculosis diagnosed within 
the study period (2009–2021): 8 during the 28-month period 
and 8 after 28 months. The median time (IQR) to diagnosis 
of tuberculosis was 27 (14.75–48.75) months. The characteris
tics of those who developed tuberculosis compared with those 
who did not is displayed in Table 1.

The median follow-up (IQR) was 9.6 (9–10) years per per
son. The overall tuberculosis incidence was 1.7 (95% CI, 
1.01–2.7) per 1000 PY. The incidence was higher in the first 
28 months after randomization than during later follow-up: 
3.5 (95% CI, 1.6–6.6) per 1000 PY in the first 28 months after 
randomization and 1.1 (.5–2.1) per 1000 PY thereafter (IRR, 
3.1 [1.2–8.2]).

The IR of tuberculosis among those who did not complete the 
TPT was 2.9 (95% CI, 1.3–5.6) versus 1.1/1000 PY (.4–2.3) per 
1000 PY in those who completed it (IRR, 2.7 [1.00–7.2]). The 
IRR was also higher in the first 28 months after randomization 
in this group (uncompleted TPT) (IRR, 3.5 (95% CI, .8–14.5) 
vs 2.1 (.5–8.3) thereafter (Table 2). The curves in Figure 1
show the protection conferred by completion of TPT (log-rank 
test; P = .04) and the slowdown in the number of tuberculosis ep
isodes after the first 2 years, irrespective of TPT completion.

Table 3 displays the IR and IRR of incident tuberculosis dis
ease among those who completed TPT, by regimen. There was 
no difference between regimens (4R vs 9H). The risk of inci
dent tuberculosis was 3.3-fold higher in people who did not 
complete TPT (aHR, 3.2 [CI 95%, 1.1–9.7]; P = .04) 
(Table 4). This was the only independent variable associated 
with incident tuberculosis.

All 8 participants in whom tuberculosis developed in the late 
period were at higher risk of reexposure (in prison or living in a 

Table 1. Characteristics of Participants in 2 Randomized Controlled 
Trials by Diagnosis of Tuberculosis During the Study Perioda

Characteristicb

Participants, No. (%) (N = 991)

With 
Tuberculosis  

(n = 16)

Without 
Tuberculosis  

(n = 975)

Treatment completed

No (<80% doses) 9 (56) 314 (32)

Yes (≥80% doses) 7 (44) 661 (68)

Sex

Male 9 (56) 535 (55)

Female 7 (44) 440 (45)

Age group

<18 y 3 (19) 115 (12)

≥18 y 13 (81) 860 (88)

HIV status

Positive 5 (31) 110 (11)

Negative 11 (69) 213 (22)

Unknown 0 (0) 652 (67)

Tuberculosis contact

No contact 4 (25) 134 (14)

Casual (<4 h/wk) 2 (12) 74 (7)

Close (≥4 h/wk) 10 (63) 767 (79)

Illicit drug use

No 2 (12) 19 (2)

Yes 14 (88) 956 (98)

Smoking status

Never smoked 9 (56) 667 (68)

Current smoker 4 (25) 146 (15)

Former smoker 3 (19) 162 (17)

Immunosuppressive drugs 1 (6) 102 (10)

Abnormal chest radiograph 4 (24) 136 (14)

Previous diagnosis of tuberculosis 
infection

Yes 1(6) 6 (0.6)

No 15 (94) 964 (99)

Unknown 0 (0) 5 (0.5)

Abbreviation: HIV, immunodeficiency virus.  
aData extracted from 2 randomized controlled trials and the Notifiable Diseases Information 
System (SINAN).  
bAge group and other characteristics, such as HIV or smoking habits, correspond to the 
moment of randomization. The HIV status of participants with tuberculosis diagnosis 
was confirmed (unchanged) at the date of diagnosis.

Long-Term Protective Effect of Tuberculosis Preventive Therapy • CID 2024:78 (15 May) • 1323

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/78/5/1321/7614117 by IN

STITU
TO

 N
AC

IO
N

AL D
E C

AR
D

IO
LO

G
IA user on 30 January 2025



Table 2. Tuberculosis Incidence Rates Among Participants Who Completed Tuberculosis Preventive Therapy Versus Those Who Did Not

Time After Randomization, mo

TPT Not Completed 
(n = 323)

TPT Completed 
(n = 668)

IRR (95% CI)No. With Tuberculosis/PY IR/1000 PY (95% CI) No. With Tuberculosis/PY IR/1000 PY (95% CI)

0 to ≤28 (Active follow-upa) 5/747 6.7 
(2.2–15.6)

3/1556 1.9 
(.4–5.6)

3.5 
(.8–14.5)

>28 to 143 (After active follow-upa) 4/2302 1.7 
(.5–4.4)

4/4801 0.8 
(.2–2.1)

2.1 
(.5–8.3)

0–143 (Overall) 9/3049 2.9 
(1.3–5.6)

7/6357 1.1 
(.4–2.3)

2.7 
(1.00–7.2)

Abbreviations: CI, confidence interval; IR, incidence rate; IRR, IR ratio (TPT not completed/TPT completed); PY, person-years of follow-up; TPT, tuberculosis preventive therapy.  
a“Active follow-up” refers to the active period of follow-up of participants during the original randomized controlled trials, from randomization to 28 months; “after active follow-up” indicates 
the subsequent period, during which tuberculosis notifications were identified in the Notifiable Diseases Information System (SINAN), a database of mandatory notifications for tuberculosis in 
Brazil.

Figure 1. Cumulative incidence in participants who completed or did not complete tuberculosis preventive therapy (TPT), with 95% confidence intervals (CIs) (P = .04).

Table 3. Tuberculosis Incidence Rate by Regimen Among Participants Who Completed Treatment (n = 668)

4R Regimen 
(n = 363)

9H Regimen 
(n = 305)

Time After Randomization, mo No. With Tuberculosis/PY IR/1000 PY (95% CI) No. With Tuberculosis/PY IR/1000 PY (95% CI)
IRR 

(95% CI)

0 to ≤28 (Active follow-upa) 0.1/847 0.1 
(.0–4.6)

3.1/709 4.4 
(.9–12.6)

0.03 
(.0–14.7)

>28 to 143 (After active follow-upa) 1/2625 0.4 
(.0–2.1)

3/2176 1.4 
(.3–4.0)

0.3 
(.0–2.7)

0–143 (overall) 1/3472 0.3 
(.0–1.6)

6/2885 2.1 
(.8–4.5)

0.1 
(.0–1.1)

Abbreviations: 4R, 4 months of rifampicin; 9H, 9 months of isoniazid; CI, confidence interval; IR, incidence rate; PY, person-years; IRR, IR ratio (4R/9H).  
a“Active follow-up” refers to the active period of follow-up of participants during the original randomized controlled trials, from randomization to 28 months; “after active follow-up” indicates 
the subsequent period, during which tuberculosis notifications were identified in the Notifiable Diseases Information System (SINAN), a database of mandatory notifications for tuberculosis in 
Brazil.
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high-incidence neighborhood) or higher risk of progression 
(immunosuppression; Table 5), although the Cox regression 
model did not show risk factors significantly associated with 
any variable for the late period only (data not shown). In addi
tion, 4 of them had not completed TPT; the proportions of dos
es taken were 58%, 77%, 58%, and 11% (Table 5). No 
participant developed tuberculosis while on TPT.

DISCUSSION

In the current long-term follow-up in 2 RCTs comparing 2 
therapeutic regimens, we confirmed that treatment completion 
was associated with long-term protection against tuberculosis. 
The overall risk of developing tuberculosis was almost 3-fold 
higher (IRR, 2.7) in those who did not complete treatment. 
The risk was also 3-fold higher (IRR, 3.5) within the first 28 
months after randomization. There were few episodes over 

time, after the first 2 years of follow-up. The higher risk of pro
gression to disease in the first 2 years after exposure is well es
tablished in both children [25] and adults [26]. These findings 
suggest that, unlike in PWH in very high-incidence settings 
[12, 13], the effects of TPT completion in our population 
were sustained, and additional courses or prolonged TPT 
were not necessary for long-term protection [6, 9].

A higher risk of progression to tuberculosis was reported af
ter the end of 36-month TPT in the observational follow-up of 
PWH participants in the BOTUSA [12] clinical trial and in 
those in the shorter treatment arms during the clinical trial in 
South African [13], compared with those randomized to indef
inite isoniazid. However, in the WHIP3TB Study, annual treat
ment of PWH using antiretroviral therapy with the short 3HP 
TPT regimen for 2 years did not confer additional protection 
for PWH compared with 3HP once [27], suggesting that re
peated TPT courses are not beneficial.

Individual tuberculosis absolute risk is known to be lower 
among contacts than among immunocompromised subjects 
[2]. In our study, most participants were HIV negative; their 
main indication for TPT was contact with a person with bac
teriologically confirmed pulmonary tuberculosis. In the same 
setting, PWH also had long-term protection, up to 7 years af
ter TPT [9]. Participants who developed late tuberculosis had 
a high risk of either reinfection or progression to disease. 
Despite the small number of incident episodes overall, these 
findings, taken together, suggest that a single course of TPT 
confers sufficient protection against past exposure to 
Mycobacterium tuberculosis for most people with indications 
for TPT.

TPT completion was associated with protection against tu
berculosis, regardless of regimen. Because treatment comple
tion is an observational variable, and risk behaviors could be 
associated with both treatment completion and the main out
come (tuberculosis disease), we analyzed possible confounders 
in a multivariate model. We could not identify any variable as
sociated with progression to tuberculosis apart from treatment 
completion, although the number of incident tuberculosis epi
sodes is small, limiting power. A surprising finding was the 
higher aHR in casual contacts than in close contacts, although 
this difference was not statistically significant and might be a 
random finding.

Our study has a few limitations. Besides the small numbers of 
incident tuberculosis episodes and the wide CIs, our analyses 
rely on the information system. Although tuberculosis notifica
tion is mandatory in Brazil, this strategy may not have been 
sensitive enough to identify all persons with tuberculosis. 
However, a differential underestimation between subgroups 
is unlikely. Moreover, in the original studies [18, 19], the infor
mation system was reliable. Finally, because we did not link the 
data to the mortality information system, eventual censoring 
from death is not included.

Table 4. Cox Proportional Hazards Regression Model for Tuberculosis 
Incidence

Characteristic HR (CI 95%) aHR (CI 95%)

TPT completed

Yes Reference Reference

No 2.7 (1.00–7.2) 3.2 (1.1–9.7)

Tuberculosis contact

None Reference Reference

Casual (<4 h/wk) 0.9 (.2–4.9) 1.3 (.2–10.4)

Close (≥4 h/wk) 0.4 (.1–1.4) 0.4 (.1–3.2)

Previous diagnosis of tuberculosis 
infection

No/unknown Reference Reference

Yes 9.9 (1.3–75.4) 8.2 (.7–100.2)

Abnormal chest radiograph

No Reference Reference

Yes 2.0 (.7–6.3) 2.7 (.7–9.9)

Agea (mean [SD], 36.1 [16.6] y) 1.00 (.9–1.02) 1.00 (.9–1.0)

Sex

Male Reference Reference

Female 0.6 (.2–1.7) 0.9 (.3–2.4)

Immunosuppressive drugs

No Reference Reference

Yes 0.6 (.1–4.3) 0.4 (.0–4.8)

HIV statusb

Negative/unknown Reference Reference

Positive 3.5 (1.2–10.0) 1.7 (.3–11.0)

Illicit drug use

No Reference Reference

Yes 7.2 (1.6–31.6) 4.7 (.8–26.0)

Smoking status

Never Reference Reference

Current 2.0 (.6–6.5) 1.5 (.4–5.5)

Former smoker 1.4 (.4–5.0) 1.3 (.3–5.7)

Abbreviations: aHR, adjusted hazard ratio (multivariable); CI, confidence interval; HR, hazard 
ratio (univariable); SD, standard deviation; TPT, tuberculosis preventive therapy.  
aAge includes all ages of participants.  
bThe HIV status of participants with tuberculosis diagnosis was confirmed (unchanged) at 
the date of diagnosis.

Long-Term Protective Effect of Tuberculosis Preventive Therapy • CID 2024:78 (15 May) • 1325

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/78/5/1321/7614117 by IN

STITU
TO

 N
AC

IO
N

AL D
E C

AR
D

IO
LO

G
IA user on 30 January 2025



Ta
bl

e 
5.

 
D

et
ai

ls
 o

f P
ar

tic
ip

an
ts

 W
ith

 T
ub

er
cu

lo
si

s 
D

is
ea

se
 D

ia
gn

os
ed

 U
p 

to
 1

43
 M

on
th

s 
A

fte
r 

Ra
nd

om
iz

at
io

n

P
ar

tic
ip

an
t 

no
.

Ti
m

e 
S

in
ce

 
R

an
do

m
iz

at
io

n,
 y

Tu
be

rc
ul

os
is

 
C

on
ta

ct
R

eg
im

en
C

om
pl

et
ed

 
TP

Ta

D
os

es
 

Ta
ke

n,
 

%
b

H
IV

+
 

S
ta

tu
sc

S
m

ok
in

g 
S

ta
tu

s
O

th
er

 C
on

di
tio

n 
or

  
C

irc
um

st
an

ce
c

A
ge

, 
yd

S
ex

C
lin

ic
al

 
Fo

rm
c

B
as

is
 f

or
 o

f 
D

ia
gn

os
is

c

20
20

 N
ei

gh
bo

rh
oo

de
 

Tu
be

rc
ul

os
is

 
In

ci
de

nc
e,

 C
as

es
/ 

10
0 

00
0 

P
op

1
0.

4
C

lo
se

9H
N

o
0

N
o

C
ur

re
nt

A
lc

oh
ol

 u
se

 d
is

or
de

r
31

M
P

P
os

iti
ve

 S
S

M
, p

os
iti

ve
 c

ul
tu

re
, 

an
d 

su
gg

es
tiv

e 
ra

di
og

ra
ph

ic
 

si
gn

s

21
4.

3

2
0.

6
C

lo
se

4R
N

o
52

N
o

Fo
rm

er
…

47
F

P
N

eg
at

iv
e 

S
S

M
 a

nd
 s

ug
ge

st
iv

e 
ra

di
og

ra
ph

ic
 s

ig
ns

22
3.

6

3
0.

7
N

o
4R

N
o

73
Y

es
C

ur
re

nt
U

se
 o

f 
ill

ic
it 

dr
ug

s
47

M
P

P
os

iti
ve

 S
S

M
 a

nd
 s

ug
ge

st
iv

e 
ra

di
og

ra
ph

ic
 s

ig
ns

57
.4

4
1.

2
C

lo
se

9H
Y

es
89

N
o

N
ev

er
…

42
M

P
N

eg
at

iv
e 

cu
ltu

re
 a

nd
 

su
gg

es
tiv

e 
ra

di
og

ra
ph

ic
 

si
gn

s

42
7.

6

5
1.

2
C

lo
se

9H
N

o
22

N
o

N
ev

er
…

35
F

P
P

os
iti

ve
 c

ul
tu

re
 a

nd
 s

ug
ge

st
iv

e 
ra

di
og

ra
ph

ic
 s

ig
ns

…

6
1.

3
N

o
9H

Y
es

10
0

Y
es

Fo
rm

er
S

to
m

ac
h 

ca
nc

er
49

M
P

 +
 E

P
P

os
iti

ve
 S

S
M

 a
nd

 s
ug

ge
st

iv
e 

ra
di

og
ra

ph
ic

 s
ig

ns
75

.7

7
2.

0
C

lo
se

4R
N

o
54

N
o

N
ev

er
…

24
M

P
P

os
iti

ve
 S

S
M

 a
nd

 s
ug

ge
st

iv
e 

ra
di

og
ra

ph
ic

 s
ig

ns
89

.6

8
2.

2
N

o
9H

Y
es

10
0

N
o

N
ev

er
…

52
F

E
P

N
or

m
al

 r
ad

io
gr

ap
h

42
7.

6

9
2.

4
C

lo
se

4R
N

o
58

N
o

N
ev

er
…

16
M

P
P

os
iti

ve
 S

S
M

, p
os

iti
ve

 c
ul

tu
re

, 
an

d 
su

gg
es

tiv
e 

ra
di

og
ra

ph
ic

 
si

gn
s

75
.7

10
2.

5
N

o
4R

Y
es

10
0

Y
es

N
ev

er
…

31
F

P
R

ad
io

lo
gi

ca
l s

ig
n 

su
gg

es
tiv

e 
of

 
tu

be
rc

ul
os

is
69

.1

11
3.

8
C

lo
se

9H
N

o
77

N
o

N
ev

er
…

19
F

P
P

os
iti

ve
 c

ul
tu

re
 a

nd
 s

ug
ge

st
iv

e 
ra

di
og

ra
ph

ic
 s

ig
ns

28
2.

6

12
4.

0
C

lo
se

4R
N

o
58

Y
es

C
ur

re
nt

…
31

M
P

P
os

iti
ve

 S
S

M
, c

ul
tu

re
 p

os
iti

ve
 

an
d 

no
rm

al
 r

ad
io

gr
ap

hy
11

2.
2

13
4.

3
C

as
ua

l
9H

Y
es

10
0

N
o

N
ev

er
…

28
F

E
P

…
97

.4

14
5.

0
C

lo
se

9H
Y

es
10

0
N

o
Fo

rm
er

R
he

um
at

oi
d 

ar
th

rit
is

  
an

d 
ill

ic
it 

dr
ug

 u
se

56
F

P
P

os
iti

ve
 S

S
M

53
.8

f

15
7.

4
C

as
ua

l
9H

N
o

11
N

o
C

ur
re

nt
Im

m
ig

ra
nt

 s
ta

tu
s 

 
an

d 
al

co
ho

l u
se

  
di

so
rd

er

73
M

E
P

…
72

.0

16
8.

8
C

lo
se

9H
Y

es
10

0
N

o
N

ev
er

P
ris

on
er

22
M

P
S

ug
ge

st
iv

e 
ra

di
og

ra
ph

ic
 s

ig
ns

42
7.

6

A
bb

re
vi

at
io

ns
: 4

R
, 4

 m
on

th
s 

of
 r

ifa
m

pi
ci

n;
 9

H
, 9

 m
on

th
s 

of
 is

on
ia

zi
d;

 E
P

, e
xt

ra
pu

lm
on

ar
y;

 F
, f

em
al

e;
 H

IV
+

, h
um

an
 im

m
un

od
efi

ci
en

cy
 v

iru
s–

po
si

tiv
e;

 M
, m

al
e;

 P
, p

ul
m

on
ar

y;
 P

op
, p

op
ul

at
io

n.
 S

S
M

, s
pu

tu
m

 s
m

ea
r 

m
ic

ro
sc

op
y;

 T
P

T,
 t

ub
er

cu
lo

si
s 

pr
ev

en
tiv

e 
th

er
ap

y.
  

a C
om

pl
et

e 
TP

T 
de

fin
ed

 a
s 

≥
96

 d
os

es
 o

f 
rif

am
pi

ci
n 

w
ith

in
 1

46
 d

ay
s 

or
 ≥

21
6 

do
se

s 
of

 is
on

ia
zi

d 
w

ith
in

 3
24

 d
ay

s.
  

b
P

er
ce

nt
ag

e 
of

 d
os

es
 t

ak
en

 p
ro

po
rt

io
na

l t
o 

th
e 

re
gi

m
en

 a
dm

in
is

te
re

d.
  

c D
at

a 
ex

tr
ac

te
d 

fr
om

 t
he

 N
ot

ifi
ab

le
 D

is
ea

se
s 

In
fo

rm
at

io
n 

S
ys

te
m

 (S
IN

A
N

). 
 

d
A

ge
 a

t 
tim

e 
of

 t
ub

er
cu

lo
si

s 
di

ag
no

si
s.

  
e
N

ei
gh

bo
rh

oo
d 

de
fin

ed
 a

s 
pl

ac
e 

of
 r

es
id

en
ce

.  
f 20

19
 in

ci
de

nc
e.

1326 • CID 2024:78 (15 May) • Teixeira et al

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article/78/5/1321/7614117 by IN

STITU
TO

 N
AC

IO
N

AL D
E C

AR
D

IO
LO

G
IA user on 30 January 2025



Regardless of these limitations, our findings suggest that the 
protective effect of a complete course of TPT seems to last in a 
setting with moderate tuberculosis incidence and a mostly im
munocompetent population.
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