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O B J E C T I V E :  To investigate whether or not there is an 

increased risk of pulmonary tuberculosis (PTB) after 

non-tuberculous mycobacterial (NTM) disease.

D E S I G N :  A retrospective cohort study of 212 NTM pa-

tients and 4240 control cases. 

R E S U LT S :  Patients with previous NTM disease had a 

significantly higher incidence of PTB than controls (in-

cidence rate ratio [IRR] 14.74, 95%CI 8.71–24.94, P < 

0.0001). Cox’s proportional hazards analysis yielded an 

adjusted hazards ratio (aHR) of 10.15 (95%CI 5.67–

18.17, P < 0.05) for NTM-associated PTB. The major-

ity of the PTB cases (17/23, 73.9%) were diagnosed 

within 6 months after the diagnosis of NTM disease. 

Older age (⩾65 years, aHR 4.45, 95%CI 1.94–10.22, 

P < 0.05), male sex (aHR 1.75, 95%CI 1.01–3.13, P < 

0.05), human immunodeficiency virus (HIV) infection 

(aHR 12.49, 95%CI 3.20–48.79, P < 0.05) and chronic 

obstructive pulmonary disease (aHR 4.46, 95%CI 2.19–

9.10, P < 0.05) were independent risk factors for devel-

oping PTB after NTM disease. The cumulative inci-

dence of PTB in patients with previous NTM disease 

was significantly higher than in controls (P < 0.0001, 

Kaplan-Meier analysis). However, there was no signifi-

cant difference in the survival rates in the two cohorts.

C O N C L U S I O N :  Increased PTB prevalence after NTM 

disease was demonstrated. HIV infection was the great-

est independent risk factor for subsequent development 

of PTB. 

K E Y  W O R D S :  tuberculosis; NTM disease; human im-
munodeficiency virus; population-based cohort study

APPROXIMATELY one third of the world’s popu-
lation is infected with Mycobacterium tuberculosis 
(TB),1 with 8.8 million new cases and 1.4 million 
deaths worldwide reported in 2010.2 TB has also con-
tributed the highest number of incident cases to all of 
reported infectious diseases in Taiwan for decades.3 
From 2002 to 2008, the number of new TB cases in 
Taiwan declined from 16 758 to 14 265, and TB inci-
dence decreased from 75 to 62 per 100 000 popula-
tion following the implementation of the DOTS strat-
egy in 2006.4 

Mycobacteria other than the Mycobacterium tu-
berculosis complex and M. leprae are termed non-
t uberculous mycobacteria (NTM);5 these organisms 
are not always pathogenic when isolated from hu-
man samples.6 NTM infection only began to attract 
interest following the acquired immunodefi ciency syn-
drome (AIDS) epidemic, and most published reports 
have come from non-TB-endemic countries.7 How-
ever, the incidence of NTM disease is currently on the 

rise in both immunocompetent and immunocompro-
mised hosts.8,9 

The diagnosis of NTM disease is diffi cult due to the 
lack of appropriate diagnostics, and the overlapping 
clinical manifestations caused by TB in TB-endemic 
regions10,11 may pose a challenge for DOTS-based 
programmes. As patients with acid-fast bacilli (AFB) 
positive on respiratory samples are generally pre-
sumed to be infected with TB, they are treated with 
anti-tuberculosis agents. This means that many pa-
tients with NTM disease may receive inappropriate 
and ineffective empirical anti-tuberculosis treatment.

Individuals with medical conditions that compro-
mise the immune system, including elderly patients, 
have a higher risk of developing TB, as do those with 
human immunodefi ciency virus (HIV) infection, dia-
betes, silicosis or cancer, those receiving immuno-
suppressive treatment, those from low socio-economic 
backgrounds and those recently infected with TB.12–14 
In addition, increasing evidence has shown that 
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a dvanced age, male sex, malignancy, HIV infection, 
multidrug-resistant TB (MDR-TB) and mechanical 
ventilation are risk factors for unfavourable out-
comes of anti-tuberculosis treatment.15–19 As the in-
cidence of NTM disease and clinical NTM and TB 
co-infection increases, DOTS-based anti-tuberculosis 
treatment may infl uence the occurrence and outcome 
of TB after NTM disease. However, it remains un-
clear whether previous NTM disease has an impor-
tant impact on the increase in incidence or poor treat-
ment outcomes of subsequent pulmonary TB (PTB). 

This study aimed to investigate the relationship be-
tween the incidence and outcome of PTB treatment af-
ter NTM disease in Taiwan based on population data.

STUDY POPULATION AND METHODS

Data sources
Taiwan launched a single-payer National Health In-
surance (NHI) programme on 1 March 1995; NHI 
databases cover nearly all of the Taiwanese population 
(coverage rate >98% in 2009). Data used in this study 
came from the Longitudinal Health Insurance Data-
base 2000 (LHID2000), which contains all claims 
data from 1996 to 2009 of one million benefi ciaries 
randomly selected in 2000, representing approxi-
mately 5% of all enrollees in Taiwan. LHID2000 pro-
vides encrypted patient identifi cation numbers, sex, 
date of birth, dates of admission and discharge, Inter-
national Classifi cation of Diseases Ninth Revision 
Clinical Modifi cation (ICD-9-CM) codes of diag-
noses and procedures, details of prescriptions, records 
from the Catastrophic Illness Patient Database, and 
costs covered and paid for by the NHI. 

Because the identifi cation numbers of all individu-
als in the LHID2000 were encrypted to protect their 
privacy for research purposes, the study was exempt 
from full review by the institutional review board of 
the Chi Mei Medical Center, Tainan, Taiwan.  

Study population
Our retrospective cohort study from 1 January 1999 
to 31 December 2008 was based on ambulatory care 
and in-patient discharge records. NTM disease was 
defi ned by an ICD-9-CM-compatible code (031) in 
the primary diagnosis. Individuals with PTB diag-
nosed before NTM disease were excluded. A total of 
212 NTM patients were included in the study.

Comparison group patients (n = 4240, 20 subjects 
for every NTM patient), matched by sex, age and in-
dex date, were randomly selected from the data set. 
The index date for NTM subjects was the date of fi rst 
registration, while the index date for the comparison 
group was created by matching the date of the NTM 
subject’s index date. Patients diagnosed with TB be-
fore the index date were excluded.

Each patient was followed up to determine the in-
cidence of PTB (ICD-9 code 010-012) until the end 
of 2009 or censored if dead. PTB incidence rates, 

i ncidence rate ratios (IRRs) and hazard ratios (HRs) 
were analysed. Comorbidities were defi ned based on 
the claims data, and included stroke (ICD-9-CM 
codes 430–438), diabetes mellitus (ICD-9-CM code 
250), liver cirrhosis (ICD-9-CM codes 5712, 5715, 
5716 and 7895), chronic kidney disease (ICD-9-CM 
codes 582, 583, 585, 586, 588), HIV (ICD-9-CM 
codes 042–044) and chronic obstructive pulmonary 
disease (COPD; ICD-9-CM codes 491, 492 and 496). 
We included these comorbid conditions in our analy-
sis if the condition occurred either in the in-patient 
setting or in two or more ambulatory care claims 
coded 12 months before the index medical care date. 

Statistical analysis
Pearson’s χ2 tests were used to compare the NTM 
group and the non-NTM group in terms of demo-
graphic characteristics and comorbidities. Fisher’s 
exact test was performed if 25% of the cells had ex-
pected counts of <5 in categorical variables. The dif-
ference in age between the two groups was compared 
using Student’s t-test. The risk of PTB was compared 
between the two cohorts by estimating the IRR using 
Poisson regression. The risk of developing PTB asso-
ciated with comorbidities was estimated using Cox’s 
proportional hazard models. Kaplan-Meier analysis 
was used to calculate the cumulative incidence rates 
of PTB in the two cohorts, and the log-rank test was 
used to analyse survival curves. Kaplan-Meier analysis 
was also used to estimate the mortality rates of PTB 
patients in the two cohorts. All analyses were per-
formed using SAS software, version 9.3 (Statistical 
Analysis Software Institute, Cary, NC, USA); the statis-
tical signifi cance level was set at two-sided P < 0.05.

RESULTS

Demographic data
Over the 11 years of the study, between 1999 and 
2009, 212 NTM patients and 4240 age- and sex-
matched controls were recruited from one million 
benefi ciaries. The annual incidence of NTM disease 
was thus 1.9 per 100 000 person-years (py). Individ-
ual matching resulted in comparable distributions of 
cases and controls by age and sex.

As shown in Table 1, the two groups were simi-
lar in sex and age distribution, with a mean age of 
43.6 years. We classifi ed these patients into four age 
subgroups: ⩽35, 35–49, 50–64 and ⩾65 years. NTM 
patients were more likely to have a higher prevalence 
of stroke (8.0% vs. 5.3%, P < 0.0001), liver cirrhosis 
(2.8% vs. 0.7%, P = 0.0048), HIV infection (3.8% 
vs. 0.02%, P < 0.0001) and COPD (10.4% vs. 2.2%, 
P < 0.0001) than controls. 

Pulmonary tuberculosis incidence after 
non-tuberculous mycobacterial disease
Of the 4452 patients, 58 were diagnosed with PTB 
during the follow-up period: 23/212 (18.5%) in the 
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NTM group and 35/4240 (0.8%) among the controls 
(Table 2). The PTB incidence rate was respectively 
24.32 and 1.65/1000 py for the NTM and control 
groups. NTM patients had signifi cantly higher PTB 
incidence than the control group (IRR 14.74, 95% 
confi dence interval [CI] 8.71–24.94, P < 0.0001); 
the PTB incidence rates in the NTM group, classi-
fi ed by age, sex and follow-up month, were also all 
higher than in the control group. The oldest age group 
(⩾65 years) in the NTM group had the highest inci-
dence of PTB (incidence rate [IR] 68.83/1000 py), but 
patients aged 0–35 years had the highest IRR (26.23, 
95%CI 8.01–85.94, P < 0.0001). Male patients 
showed a higher risk of PTB than female p atients. 
NTM patients with HIV infection or COPD had a 
higher PTB IR (157.89 vs. 21.59 and 121.07 vs. 
18.97, respectively) than those without HIV infection 
or COPD. However, among individuals without HIV 
comorbidity, NTM patients had a signifi cantly higher 
IRR (13.07, 95%CI 7.55–22.66, P < 0.0001) for de-
veloping PTB than controls. Furthermore, among indi-
viduals without COPD, NTM patients had a signifi -
cantly higher IRR (14.67, 95%CI 7.99–26.916, P < 
0.0001) for developing PTB than controls (Table 2). 
The PTB incidence rate in the NTM group by follow-
up time was very high in the fi rst 2 months (IR 
330.03/1000 py), then it decreased to respectively 
94.97, 21.08 and 5.30 in 2–6 months, 6–12 months 
and >12 months. The analysis of follow-up duration 
also showed that the risk of PTB in NTM patients 
was highest in the fi rst 2 months (IRR 114.18, 95%CI 

Table 1 Demographic characteristics and comorbidities for 
NTM patients and controls

NTM patients
(n = 212)

n (%)

Controls 
(n = 4240)

n (%) P value

Age, mean ± SD 43.62 ± 22.34 43.62 ± 22.29   0.9999

Age, years
 0–35  81 (38.21) 1620 (38.21)   1.0000
 35–49  44 (20.75)  880 (20.75)
 50–64  41 (19.34)  820 (19.34)
 ⩾65  46 (21.70)  920 (21.70)

Sex 
 Female  94 (44.34) 1880 (44.34)   1.0000
 Male 118 (55.66) 2360 (55.66)

Baseline comorbidity
 Stroke 
  Yes  17 (8.02)  107 (2.52) <0.0001
  No 195 (91.98) 4133 (97.48)
 Chronic kidney 
   disease
  Yes   4 (1.89)   55 (1.30)   0.4638*
  No 208 (98.11) 4185 (98.70)
 Diabetes mellitus
  Yes  17 (8.02)  259 (6.11)   0.2603
  No 195 (91.98) 3981 (93.89)
 Liver cirrhosis
  Yes   6 (2.83)   28 (0.66)   0.0048*
  No 206 (97.17) 4212 (99.34)
 HIV
  Yes   8 (3.77)    1 (0.02) <0.0001*
  No 204 (96.23) 4239 (99.98)
 COPD 
  Yes  22 (10.38)   92 (2.17) <0.0001
  No 190 (89.62) 4148 (97.83)

* Fisher’s exact test. 
NTM = non-tuberculous mycobacteria; SD = standard deviation; HIV = human 
immunodeficiency virus; COPD = chronic obstructive pulmonary disease.

Table 2 Risk of pulmonary TB in previous NTM patients and controls

Characteristic

NTM patients Controls

IRR (95%CI) P value
Total

n 
TB
n py 

Incidence rate/
1000 py

Total
n

TB
n py 

Incidence rate/
1000 py

All 212 23 945.8  24.32 4240 35 21 210.8  1.65  14.74 (8.71–24.94) <0.0001 

Age, years         
 0–35  81  6 429.3  13.97 1620  5  9 382.2  0.53  26.23 (8.01–85.94) <0.0001 
 35–49  44  2 215.7   9.27  880  4  4 622.7  0.87  10.71 (1.96–58.50)   0.0062 
 50–64  41  6 170.0  35.29  820  7  3 836.5  1.82  19.34 (6.45–57.54) <0.0001 
 ⩾65  46  9 130.8  68.83  920 19  3 369.5  5.64  12.21 (5.52–26.98) <0.0001 

Sex         
 Male 118 18 483.7  37.21 2360 22 11 691.9  1.88  19.78 (10.61–36.87) <0.0001 
 Female  94  5 462.1  10.82 1880 13  9 518.8  1.37   7.92 (2.82–22.22) <0.0001 

Comorbidities           
 HIV 
  Yes   8  3  19.2 157.89    1  0      4.9  0 — —
  No 204 20 926.5  21.59 4239 35 21 205.9  1.65  13.07 (7.55–22.66) <0.0001 
 COPD 
  Yes  22  6  49.6 121.07   92  8    335.0 23.88   5.07 (1.76–14.61)   0.0026 
  No 190 17 896.2  18.97 4148 27 20 875.8  1.29  14.67 (7.99–26.91) <0.0001 
 Follow-up time, 
   months      
  <2 212 11  33.3 330.03 4240  2    696.0  2.87 114.8 (25.46–518.1) <0.0001 
  2–6 198  6  63.2  94.97 4232  4  1 389.8  2.88  32.99 (9.31–116.9) <0.0001 
  6–12 188  2  94.9  21.08 4224  4  2 139.0  1.87  11.27 (2.06–61.54)   0.0052 
  ⩾12 186  4 754.4   5.30 4207 25     17.0  1.47   3.06 (1.25–10.35)   0.0173 

TB = tuberculosis; NTM = non-tuberculous mycobacteria; py = person-years; IRR = incidence rate ratio; CI = confidence interval; HIV = human immunodefi-
ciency virus; COPD = chronic obstructive pulmonary disease.
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25.46–518.1, P < 0.0001), and gradually declined 
to an IRR of 3.06 (95%CI 1.25–10.35, P = 0.0173) 
after 12 months.

Multivariate analysis for the prediction 
of pulmonary tuberculosis development
Table 3 shows the crude and adjusted hazard ratios 
(HRs) using Cox’s proportional hazards analysis for 
PTB during the follow-up period by cohort for the 
total sample. It yielded a crude HR of 14.47 (95%CI 
8.55–24.49, P < 0.05) and an adjusted HR for PTB 
of 10.15 (95%CI 5.67–18.17, P < 0.05) associated 
with NTM disease. The HR increased with age. 
Male sex (adjusted HR [aHR] 1.75, 95%CI 1.01–
3.13, P < 0.05) and comorbidity with HIV positivity 
(aHR 12.49, 95%CI 3.20–48.79, P < 0.05) and 
COPD (aHR 4.46, 95%CI 2.19–9.10, P < 0.05) were 
independent risk factors for PTB.

Cumulative incidence and survival rates 
in pulmonary tuberculosis patients
Kaplan-Meier estimates of the cumulative incidence 
of PTB in NTM patients and controls are shown in 
the Figure. The cumulative incidence of PTB in NTM 

patients was signifi cantly higher than in controls 
(P < 0.0001). Kaplan-Meier analysis was used to cal-
culate the survival rates of TB patients in the two co-
horts after TB diagnosis (P = 0.9970); no signifi cant 
differences were observed between the two cohorts.

DISCUSSION

To our knowledge, this is the fi rst study to investigate 
the causal association between NTM disease and PTB 
in a nationwide cohort of patients. We found that 
after taking confounding factors into account, previ-
ous NTM disease was associated with a 14.5-fold 
greater risk (aHR 10.15) of later developing PTB, 
and that the magnitude of association was highest for 
HIV patients (aHR 12.49).

Overall incidence rates of NTM disease have in-
creased from 1.0–1.8 to 3.2–7.2/100 000 in the past 
decade.8,20,21 In Taiwan, Lai et al. reported an inci-
dence rate of NTM disease of 2.23/100 000 out-
p atients22 and 4.3/100 000 elderly patients (aged 
⩾65 years), whereas their NTM colonisation rate 
was 15.8 in 2008.23 Our results demonstrate a mean 
annual incidence of NTM disease of 1.9/100 000, in 
line with previous reports.

As PTB is a major underlying disease in patients 
with NTM lung disease,24,25 reverse causality was pos-
sible in this study. A diagnosis of TB before or on the 
same day of the diagnosis of NTM disease was thus 
excluded to avoid the possibility of reverse causality. 
The follow-up year after the diagnosis of NTM dis-
ease played an important role in understanding the 
causal relationship. The majority of the PTB patients 
(17/23 cases, 73.9%) were diagnosed within 6 months 
after the diagnosis of NTM disease, indicating the 
common occurrence of NTM and PTB co-infection: 
the co-existence of TB and NTM disease is therefore 
not uncommon,6,10,26,27 Jun et al. reported the isola-
tion of NTM from respiratory cultures among 7.1% 
of patients undergoing anti-tuberculosis treatment, 

Table 3 Crude and adjusted HRs of patients who developed 
pulmonary tuberculosis after NTM disease

Cohort 
Crude 

HR (95%CI)
Adjusted 

HR (95%CI)

NTM
 Yes 14.47 (8.55–24.49)* 10.15 (5.67–18.17)*
 No  1.00  1.00

Age, years
 0–35  1.00  1.00
 35–49  1.05 (0.39–2.84)  1.21 (0.43–3.37)
 50–64  2.56 (1.15–5.72)*  2.82 (1.20–6.62)*
 ⩾65  5.55 (2.75–11.23)*  4.45 (1.94–10.22)*

Sex
 Female  1.00  1.00
 Male  1.85 (1.05–3.23)*  1.75 (1.01–3.13)*

Stroke 
 Yes  5.70 (2.58–12.59)*  1.55 (0.67–3.57)
 No  1.00  1.00

Chronic kidney
  disease 
 Yes  4.92 (1.54–15.75)*  3.01 (0.86–10.57)
 No  1.00  1.00

Diabetes mellitus 
 Yes  3.08 (1.51–6.27)*  1.34 (0.64–2.82)
 No  1.00  1.00

Liver cirrhosis 
 Yes  2.81 (0.39–20.31)  0.35 (0.04–3.05)
 No  1.00  1.00

HIV 
 Yes 36.00 (11.24–115.29)* 12.49 (3.20–48.79)*
 No  1.00  1.00

COPD 
 Yes 14.51 (7.92–26.56)*  4.46 (2.19–9.10)*
 No  1.00  1.00

* P < 0.05.
HR = hazard ratio; NTM = non-tuberculous mycobacteria; CI = confidence 
interval; HIV = human immunodeficiency virus; COPD = chronic obstructive 
pulmonary disease.

Figure Kaplan-Meier analysis was used to calculate the cu-
mulative incidence rates of pulmonary TB in the two cohorts; 
the log-rank test was used to analyse the differences between 
the two curves.
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and the co-existence of NTM and PTB disease should 
be considered in patients harbouring relatively viru-
lent NTM species.6,10,26 However, as 11/23 patients 
(47.8%) with PTB were diagnosed within 2 months, 
delays in the diagnosis of PTB in this group cannot be 
excluded as it can take several weeks for cultures to 
become positive for TB isolates when rapidly grow-
ing mycobacteria are also present.26,28 Huang et al. 
reported rapidly growing mycobacteria in 50.6% of 
NTM isolates from PTB patients.26 Nevertheless, the 
risk of developing PTB during the two follow-up in-
tervals of 6–12 months and >12 months was also 
signifi cantly increased, even when concurrent NTM 
and PTB disease was not likely. Our results demon-
strate that NTM patients without HIV infection or 
COPD had signifi cantly higher IRRs (13.07 and 14.67, 
respectively) for developing PTB than controls with-
out HIV or COPD (Table 2). This positive correlation 
indicates that NTM disease is an important risk fac-
tor for the development of PTB.

Among NTM patients, those aged >50 years, 
male, with HIV infection or COPD had high odds of 
developing PTB using multivariate analysis. Aging, 
which is related to progressive immune dysregulation 
such as the reduction in CD8+ T-cells and a decline 
in T-cell proliferation,29,30 may thus contribute to the 
risk of developing PTB in the NTM group. In addi-
tion, HIV infection represents a high risk for pre-
disposition to PTB and NTM.24,31 The risk of disease 
due to NTM was particularly high in patients with a 
CD4+ lymphocyte count of <100 cells/ml.24 Males 
were more likely to develop HIV infection and COPD. 
In addition, COPD patients characterised by older 
age, chronic smoke inhalation and lung tissue destruc-
tion may have poorly functioning innate immune sys-
tems, resulting in increased susceptibility to infection 
by pathogenic and opportunistic organisms.32,33 In 
our results, NTM patients aged <35 years (the HIV 
epidemic age but not the COPD prevalence age) had 
a higher IRR (26.2 vs. 12.2) of developing PTB than 
controls aged ⩾65 years. Immunocompromised sta-
tus may thus play an important role in the develop-
ment of PTB after NTM infection.

The actual mechanisms responsible for the causal 
association between NTM and PTB are largely unclear. 
However, NTM infection is common in patients with 
structural lung disease,34–36 acquired morbidity37 and 
immunodefi ciency,38 and in those who have recently 
undergone organ transplantation.39 These risk factors 
were also found in patients with TB.2 Moreover, ge-
netic defects or mutations related to the activation 
of or response to interleukin 12/interferon-gamma/
signal transducers and activators of transcription 1 
signalling pathways have been reported to enhance 
the risk of developing both NTM and TB disease.40,41 
Taken together, impaired immune status may be an 
important cause of the association between previous 
NTM disease and increased susceptibility to PTB.

The survival outcome of PTB treatment did not 
demonstrate signifi cant differences between the two 
cohorts. A well-run TB treatment programme can re-
sult in acceptable cure rates, even in a population with 
TB-HIV co-infection,33,34 thus suggesting a favoura-
ble outcome for DOTS-based treatment for TB after 
NTM infection. 

Our study had some limitations. First, we identi-
fi ed TB and NTM cases based on the diagnostic codes 
provided by physicians in the administrative data-
base, and coding errors and misdiagnoses were pos-
sible. Second, data on variables associated with both 
NTM and PTB, such as body mass index, cigarette 
smoking and alcohol consumption, were not available, 
allowing for the possibility of residual confounding 
factors. Third, we were unable to assess adherence to 
prescribed medications, as drug use data were not ob-
tained from claims databases.

CONCLUSION

Increased prevalence of PTB after NTM disease was 
confi rmed. HIV infection among NTM patients pro-
vided the highest independent risk factor for subse-
quent development of PTB. Avoiding risk factors and 
reducing NTM infection are thus important strate-
gies for TB control.
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O B J E C T I F  :   Investiguer dans quelle mesure le risque de 

tuberculose pulmonaire (TBP) est oui ou non accru après 

une maladie due aux mycobactéries non tuberculeuses 

(NTM).

S C H É M A  :   On a mené une étude rétrospective de cohorte 

comportant 212 patients NTM et 4240 cas-contrôle.
R É S U LTAT S  :   Chez les patients avec antécédents de ma-

ladie due aux NTM, le taux d’incidence de développe-

ment d’une TBP est significativement plus élevé que chez 

les contrôles (ratio de taux d’incidence [IRR] 14,74 ; 

IC95% 8,71–24,94 ; P < 0,0001). L’analyse des risques 

proportionnels de Cox a démontré un ratio de risque 

ajusté (aHR) de 10,15 (IC95% 5,67–18,17 ; P < 0,05) 

de TBP liée à la maladie due aux NTM. La majorité 

des cas de TBP (17/23, 73,9%) ont été diagnostiqués 

dans les 6 mois après le diagnostic de maladie due aux 

NTM. Les facteurs de risque indépendants de développe-

ment d’une TBP après une maladie due aux NTM ont 

été un âge plus avancé (⩾65 ans, aHR 4,45 ; IC95% 

1,94–10,22 ; P < 0,05), le sexe masculin (aHR 1,75 ; 

IC95% 1,01–3,13 ; P < 0,05), l’infection par le virus de 

l’immunodéficience humaine (VIH ; aHR 12,49 ; IC95% 

3,20–48,79 ; P < 0,05), ainsi que la bronchopneumo-

pathie chronique obstructive (aHR 4,46 ; IC95% 2,19–

9,10 ; P < 0,05). L’incidence cumulative de la TBP chez 

les patients avec antécédents de maladie due aux NTM 

a été significativement plus élevée que chez les contrôles 

(P < 0,0001, analyse de Kaplan-Meier). Toutefois, les 

taux de survie des patients TBP sont similaires dans les 

deux cohortes.

C O N C L U S I O N  :   On a démontré une prévalence accrue 

de la TBP après une maladie due aux NTM. L’infection 

par le VIH constitue le facteur de risque indé pendant le 

plus élevé d’apparition ultérieure d’une TBP.

O B J E T I V O :  Investigar si las enfermedades causadas por 

micobacterias atípicas (NTM) aumentan el riesgo de con-

traer la tuberculosis pulmonar (TBP). 

M É T O D O S :  Fue este un estudio retrospectivo de co-

hortes en el cual se incluyeron 212 pacientes con NTM 

y 4240 casos de referencia. 

R E S U LTA D O S :  Los pacientes con antecedente de enfer-

medad causada por NTM presentaron una tasa de inci-

dencia de TBP significativamente mayor que los testigos 

(razón de tasas de incidencia [IRR] 14,74; IC95% 8,71–

24,94; P < 0,0001). Mediante el modelo de riesgos in-

stantáneos de Cox se puso en evidencia un cociente de 

riesgos instantáneos ajustados (aHR) de 10,15 (IC95% 

5,67–18,17; P < 0,05) de TBP asociada con la NTM. 

La mayoría de casos de TBP (17/23 casos, 73,9%) se di-

agnosticó en los primeros 6 meses después del diagnó-

stico de NTM. Los factores de riesgo independientes de 

contraer TBP después de una NTM fueron la anciani-

dad (⩾65 años, aHR 4,45; IC95% 1,94–10,22; P < 

0,05), el sexo masculino (aHR 1,75; IC95% 1,01–3,13; 

P < 0,05), la infección por el virus de la inmunodefi-

ciencia humana (VIH; aHR 12,49; IC95% 3,20–48,79; 

P < 0,05) y la enfermedad pulmonar obstructiva crónica 

(aHR 4,46; IC95% 2,19–9,10; P < 0,05). La incidencia 

acumulada de TBP en pacientes con antecedente de NTM 

fue significativamente mayor que en los casos testigo 

(P < 0,0001; análisis Kaplan-Meier). Sin embargo, las 

tasas de supervivencia de los pacientes TBP de ambas 

cohortes no presentaron una diferencia significativa. 

C O N C L U S I Ó N :  El estudio permitió demostrar una mayor 

prevalencia de TBP después de una enfermedad causada 

por NTM. La infección por el VIH representó el más 

alto riesgo independiente de aparición posterior de TBP. 

R É S U M É

R E S U M E N



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice


