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Cured or completed cases in newly diagnosed sputum smear-positive pulmonary tuberculosis (TB) is 47.7%
in Japan in 2016. Aging of TB patients and their underlying conditions could affect treatment outcome.
We analyzed the association between the isolation of microorganisms from sputum at admission and the
180-day mortality rate of the sputum smear-positive pulmonary TB patients in Chiba-East Hospital in
Japan. Total subjects were 761 (median age: 63 years). Sputum test for microorganisms was conducted in
708 patients. Microorganisms other than the normal oral flora were isolated in 128 cases (18.1%). Details of
the isolated microorganisms were as follows: methicillin-resistant Staphylococcus aureus 23 cases, Kleb-
siella pneumoniae 17 cases, Pseudomonas aeruginosa 16 cases. Mortality was significantly elevated in the
patients with those microorganisms than the others (39.8% vs. 10.2%) (P < 0.01). Fifty-one of 128 patients
with those microorganisms died, and 10 of them died of infectious disease, which is the most frequent
cause of deaths. The factors associated with the isolation of those microorganisms were as follows:
respiratory failure (adjusted odds ratio (aOR):2.5 [95% confidence interval (CI) 1.3e4.7]), performance
status 3 or 4 (aOR:2.9 [95% CI 1.6e5.4]), serum albumin <3.0 mg/dL (aOR:2.1 [95% CI 1.3e3.6], age of 65
years or older (aOR:2.0 [95% CI 1.2e3.4]). Those strains were isolated from one of sixth patients. Patients
with those microorganisms did not always develop infectious diseases; however, treatment outcomes
were poor, with higher mortality. The isolations of microorganisms were associated with various un-
derlying conditions, leading to death. Thus, attention should be paid to TB patients with the above factors.

© 2018 Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.
1. Introduction

The number of newly diagnosed tuberculosis (TB) patients was
17,625, and the TB notification rate was 13.9 per 100,000 persons in
Japan in 2016. The notification rate has decreased since 1998. Aging
of the TB patients has been progressive. The rate of patients aged 65
years or older has reached 66.6%. Because of the aging, the
percentage of cured or completed smear-positive pulmonary
tuberculosis (TB) is 47.7% in Japan in 2016.
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Aged patients have some underlying conditions, which could
affect the treatment outcome [1]. Diabetes mellitus, chronic renal
failure, steroid therapy for underlying diseases, etc., were thought
to be a kind of immunosuppressive conditions and risk factors for
developing active TB from latent tuberculosis infection [2]. Some
patients had been staying in hospitals or nursing care facilities for
the treatment of underlying conditions when diagnosed as smear-
positive pulmonary TB. Microorganisms often colonize in nasal
cavities and respiratory tracts. The transmission of microorganisms,
including drug-resistant microorganisms, was confirmed between
a nursing home and a nearby hospital [3].

Colonization of methicillin-resistant Staphylococcus aureus
(MRSA) in nasal cavity is the risk factor of bacteremia in geriatric
hospitals and associated with higher mortality even in general
populations [4,5]. The patients with underlying conditions were at
us Diseases. Published by Elsevier Ltd. All rights reserved.
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Table 1
Characteristics of subjects.

n (%)

Age, yr. median (IQR) 63 (48e79)
Male 549 (72.3)
Administration of antibiotics before TB diagnosis 154 (20.3)
Cigarette smoking 457 (60.2)
Alcohol daily use 422 (55.6)
Cavity in chest X-ray 511 (67.3)
Diabetes mellitus 201 (26.5)
Malignancy 54 (7.1)
Steroid therapy for underlying condition 45 (5.9)
Chronic liver disease 117 (15.4)
Chronic kidney diseasea 60 (7.9)
Cerebrovascular disease 83 (10.9)
Respiratory failureb 64 (8.4)
Cardiovascular disease 77 (10.1)
PS 3 or 4 90 (11.9)

IQR, Interquartile Range; PS, Performance Status.
a eGFR (estimated glomerular filtration rate) < 60 ml/min/1.73 m2.
b SpO2<90% at admission under room air breathing.

Table 2
Microorganisms isolated from sputum in smear-positive pulmonary tuberculosis
patients.

Microorganisms isolated at admission n (%)

MRSA 23 (3.0)
Klebsiella pneumoniae 17 (2.2)
Pseudomonas aeruginosa 16 (2.1)
MSSA 14 (1.8)
Coagulase negative staphylococci 14 (1.8)
Enterobacter cloacae 7 (0.9)
Gram negative rod 7 (0.9)
Streptococcus agalactiae 5 (0.7)
Escherichia coli 4 (0.5)
Stenotrophomonas maltophilia 4 (0.5)
Other 17 (2.2)
No growth 580 (76.2)
Not conducted 53 (7.0)
Total 761

MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive
Staphylococcus aureus; ESBL, extended spectrum b-lactamase.
There was 1 case with multi-drug resistant Pseudomonas aeruginosa, 1 case with
ESBL-productive Escherichia coli, and 1 case with ESBL-productive Proteusmirabilis.
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higher risk of colonizing microorganisms. Then, we hypothesized
that the conditions of the patients, in whose sputum microorgan-
isms were isolated, would affect their TB treatment outcome.

2. Patients and methods

This study is a retrospective cohort analysis conducted on the
population of our previous study at National Hospital Organization
Chiba-East Hospital (CEH) in Chiba, Japan [1]. We analyzed the
frequency of isolated microorganisms other than Mycobacterium
tuberculosis (M. tuberculosis) and oral flora, and 180-day post-
admission mortality rates. We also analyzed the risk of isolation
of microorganisms associated with underlying conditions, as was
analyzed in the former study [1].

Sputum smear-positive TB patients are recommended admis-
sion to TB treatment facilities for the prevention of M. tuberculosis
transmission in accordance with the Japanese Infection Law. The
subjects were hospitalized smear-positive pulmonary TB patients
during the six years between 2007 and 2012. There were no multi-
drug resistant TB patients newly diagnosed.

Sputum tests were performed to detect non-acid-fast bacteria
when the smear-positive pulmonary TB patients were admitted to
our hospital. Three consecutive sputum specimens were needed for
the culture of M. tuberculosis at admission, and the first one was
used for non-acid-fast bacterial examinations, semi-quantitative
Gram stain and culture. A bacteria that is present in a moderate
to heavy growth and as the predominant organism was defined as
the isolated microorganism in this study. Whether the isolated
microorganisms were normal oral flora or not were determined by
the Clinical Laboratory Technicians certificated by the Ministry of
Health, Labor and Welfare.

Clinical outcomes were judged by using the medical records in
our hospital and public health center. A standardized data collec-
tion tool was utilized to collect case demographics and underlying
medical conditions (cardiovascular disease, diabetes mellitus, ma-
lignancy, chronic liver disease, cerebrovascular disease, steroid
therapy for underlying disease, chronic kidney disease (CKD) and
performance status).

Anti-TB drugs were prescribed according to the Japanese stan-
dard regimen issued by the JapaneseMinistry of Health, Labour and
Welfare. There are two treatment regimens proposed. The first-
choice regimen is a 6-month therapy using isoniazid (INH), rifam-
picin (RFP), ethambutol (EB), and pyrazinamide (PZA). EB and PZA
are used only in the first twomonths, and streptomycin (SM) can be
substituted for EB. The alternative regimen is a 9-month therapy
using INH, RFP, and EB. EB is used only in the first two months, and
EB can be replaced by SM. EB and PZA are prescribed three times a
week for patients with advanced CKD and hemodialysis. If patients
were not able to adhere to standard regimens owing to adverse
events, underlying diseases and drug resistance, they were treated
by using other anti-TB drugs.

The definition of CKD was defined as estimated glomerular filtra-
tion rate (eGFR) < 60 ml/min/1.73 m2 in this study. The definition of
respiratory failure was O2 saturation of <90% measured by pulse ox-
imeter under breathing room air in this study. Hypertensionwithout
other heart disease or vascular disease was excluded from cardio-
vascular disease in this study. Performance status [6] 3 or 4 (PS 3 or 4)
was used as an index for decreased ADL (activities of daily living). It
was difficult to evaluate respiratory comorbidities, as pulmonary le-
sions were also affected by some pulmonary diseases other than
pulmonary TB, such as COPD, bronchial ectasia and interstitial
pneumonia, etc. Therefore,we used SpO2<90% as an indexof severity
of pulmonary lesions and respiratory failure. The duration of follow-
up was 180 days after admission. Treatment outcome was estimated
by calculating mortality by all causes and each direct cause.
2.1. Statistical analysis

The data were entered into Excel 2016 (Microsoft, Redmond,
WA) and transferred to JMP® Pro 13.0.0 (SAS Institute Inc., Cary, NC,
USA) for statistical analysis. Chi-square test or Fisher's exact test
was used to compare categorical variables. Multivariate logistic
regression modeling was employed to identify predictor variables
that were significantly related to the likelihood of treatment
outcome. Potential predictor variables for model entry were iden-
tified using univariate analysis, where a P-value <0.15 was used to
determine entry into the models. Odds ratios (OR) and 95% confi-
dence intervals (CI) were used for interpretation of the analysis. A
P-value <0.05 was considered statistically significant. Results of
logistic regression analysis were reported as adjusted OR with 95%
CI. OR and 95% CI were used for interpretation of the analysis.

The study was approved by the CEH Research Ethics Committee
(ID 1714) and was conducted in accordance with the principles of
the Declaration of Helsinki.
3. Results

There were 759 patient admissions (males/females: 548/211,
median age (year): 63, inter-quartile range: 48e79). Two of the



Table 3
Univariate analysis of factors associated with the isolation of microorganisms.

Factors n isolation of microorganism (%) P valuea

Age of 65 years or older yes 350 96 (27.4) <0.01
no 358 32 (8.9)

Male yes 513 89 (17.3) ns
no 195 39 (20.0)

serum albumin <3.0 mg/dL yes 316 92 (29.1) <0.01
no 392 36 (9.2)

PS 3 or 4 yes 84 47 (56.0) <0.01
no 626 81 (12.9)

Some symptoms at diagnosis yes 594 113 (19.0) ns
no 114 15 (13.2)

Diagnosed by periodic medical checkup yes 119 8 (6.7) <0.01
no 589 120 (20.4)

Administration of antibiotics before TB diagnosis yes 141 41 (29.1) <0.01
no 567 87 (15.3)

Cavity in chest X-ray yes 479 74 (15.4) 0.01
no 229 54 (23.6)

Diabetes mellitus yes 190 34 (17.9) ns
no 518 94 (18.1)

Malignancy yes 52 14 (26.9) ns
no 656 114 (17.4)

Steroid therapy for underlying condition yes 38 8 (21.1) ns
no 670 120 (17.9)

Chronic liver disease yes 114 20 (17.5) ns
no 594 108 (18.2)

Chronic kidney diseaseb yes 60 31 (51.7) <0.01
no 648 97 (15.0)

Cerebrovascular disorder yes 78 28 (35.9) <0.01
no 630 100 (15.9)

Respiratory failurec yes 60 31 (51.7) <0.01
no 648 97 (15.0)

Cardiovascular disease yes 73 24 (32.9) <0.01
no 635 104 (16.4)

Cigarette smoking yes 429 67 (15.6) ns
no 268 57 (21.3)

Daily alcohol use yes 392 51 (13.0) <0.01
no 305 73 (23.9)

TB, tuberculosis; ns, no significant difference; PS, Performance Status.
a P-value was analyzed between yes and no.
b eGFR (estimated glomerular filtration rate) < 60 ml/min/1.73 m2.
c SpO2 < 90% at admission under room air breathing.

Table 4
Multivariate logistic analysis of factors associated with the isolation of
microorganisms.

Factors aOR [95% CI] P value

Respiratory failurea 2.5 [1.3e4.7] <0.01
PS 3 or 4 2.9 [1.6e5.4] <0.01
serum albumin <3.0 mg/dL 2.1 [1.3e3.6] <0.01
Age of 65 years or older 2 [1.2e3.4] <0.05

aOR, adjusted odds ratio; CI, confidence interval; PS, Performance Status.
a SpO2<90% at admission under room air breathing.
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patients were infected with HIV. The characteristics of the subjects
are shown in Table 1. Sputum test results were available for
708 patients, for a screening rate of 93.1%. The microorganisms
excluding normal oral flora and acid-fast bacillus were isolated
from 128 patients, 16.6% of the total patients (Table 2).

Details of the isolated microorganisms were as follows: MRSA 23
(3.0%), Klebsiella pneumoniae (K.pneumoniae) 17 (2.2%), Pseudomonas
aeruginosa (P.aeruginosa) 16 (2.1%), methicillin-sensitive Staphylo-
coccus aureus (MSSA) 14 (1.8%), coagulase negative staphylococcus
(CNS) 14 (1.8%), etc. (Table 2). Multi-drug resistant P. aeruginosa
(MDRP) was isolated in one patient. Extended-spectrum b-lacta-
mase (ESBL)-producing Gram-negative bacillus were isolated in two
patients (Escherichia. coli (E.coli) and Proteus. mirabilis (P.mirabilis),
respectively).

We analyzed the underlying conditions and comorbidities asso-
ciated with the isolation of microorganisms (Table 3). The frequency
of the isolation of microorganisms significantly increased in the
patients who had received antibiotics before admission to our
hospital for the tentative diagnosis of pneumonia. Other significant
factors were age of 65 years or older, serum albumin <3.0 mg/dL, PS
3 or 4, CKD, cerebrovascular disease, respiratory failure, and car-
diovascular disease. The frequency of the isolation of microorgan-
isms was lower in the patients with cavity formation on chest X-ray
and daily alcohol use. The variables with univariate P less than 0.15
were included in the multivariate logistic analysis. Respiratory
failure, PS 3 or 4, serum albumin <3.0 mg/dL and age of 65 years or
older were selected as independent risk factors for the isolation of
microorganisms (Table 4).

Overall mortality at 180 days after admission was 110 (15.5%)
(Table 5). Mortality with and without microorganisms was 39.8%
and 10.2%, respectively, a significant difference (P < 0.01). Kaplan-
Meier survival curve is shown in Fig. 1. The direct causes of death
are shown in Table 5. Deaths occurred owing to TB itself, malig-
nancy, infectious disease, cardiovascular disease, and respiratory
failure. Mortality of the patients with microorganisms was signifi-
cantly higher than that of the others. The details of infectious
diseases were pneumonia in 18 cases and sepsis in four cases, one
of which was pneumonia complicated by sepsis.



Table 5
Causes of deaths within 180 days of admission in smear-positive pulmonary tuberculosis.

All cases Isolation of the microorganisms P valuea

(n ¼ 708) (%) yes (n ¼ 128) (%) no (n ¼ 580) (%)

Total Death 110 (15.5) 51 (39.8) 59 (10.2) <0.01
Details of causes of death
Tuberculosis 22 (3.1) 10 (7.8) 12 (2.1)
Malignancy 22 (3.1) 8 (6.3) 14 (2.4)
Infectious disease 21 (3.0) 11 (8.6) 10 (1.7)
Cardiovascular disease 8 (1.1) 5 (3.9) 3 (0.5)
Respiratory failure 7 (1.0) 4 (3.1) 3 (0.5)
Other 10 (1.4) 7 (5.5) 3 (0.5)
Unknown 20 (2.8) 6 (4.7) 14 (2.4)

a P-value was analyzed between with and without pathogenic microorganism isolation.
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Fig. 1. The mortality of sputum smear-positive pulmonary tuberculosis patients at 180 days after admission. Mortality after admission was analyzed by Kaplan-Meyer method.
Total 708 sputum smear-positive pulmonary tuberculosis patients were classified into two groups by sputum examination except for mycobacteria. One-hundred one patients died
within 180 days after admission. There was a significant difference in death between patients with and without microorganisms isolated at admission. (Log-rank test, P < 0.01).
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4. Discussion

Microorganisms other than normal oral flora were concurrently
isolated from sputum in 16.8% of TB patients, in addition to
M. tuberculosis. The species of microorganisms, in order of fre-
quency, were MRSA, K. pneumoniae and P. aeruginosa, MSSA, and so
on. Those microorganisms are frequently isolated in hospital-
acquired pneumonia (HAP) and healthcare-associated pneumonia
(HCAP) [7e15]. Although the numbers were small, MDRP, ESBL
productive E. coli, and P. mirabilis were isolated at admission to
the TB ward. Those antibiotic-resistant microorganisms can cause
infectious diseases, such as pneumonia and sepsis, and result in
death. Therefore, health care workers should conduct infection
control to prevent those infectious diseases.

The isolation of microorganisms, which can cause HAP and
HCAP, was associated with certain factors. Univariate analysis
identified several significant factors, such as age of 65 years or older,
CKD, PS 3 or 4, cerebrovascular disorder, respiratory failure, and
cardiovascular disease. After multivariate logistic analysis, respira-
tory failure, PS 3 or 4, respiratory failure and age of 65 years or older
were selected as independent factors associated with the isolation
of microorganisms. The number of registered Japanese TB patients
in 2016 was 17,625. The percentage of TB patients �70 years old
increased yearly to 59.0%. Japan is the top aging country in the
world, and therefore TB patients with co-morbidities (NCDs) were
also increasing [16]. Impaired ADL is associated with aging and
shown to be a risk factor forMRSA isolation [17]. Respiratory failure,
PS 3 or 4, serum albumin <3.0 mg/dL (as an index of malnutrition)
and age 65 years or older would be factors leading to impaired ADL.
Thus, attention should be paid to TB patients with the above
conditions because of isolating those microorganisms and their
expected poor treatment outcome.

Co-infection of M. tuberculosis and other microorganisms have
been reported in HIV/AIDS patients [18]. However, there are a few
reports regarding of co-infection of M. tuberculosis and other mi-
croorganisms in non-HIV patients [19]. In our study, no patients
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were given antibiotics in addition to anti-TB drugs at admission. It
was because that those patients had been given antibiotics for
tentative pneumonia diagnosis before admission to our hospital,
although in vain. The isolation of some microorganisms, which
means whether there is infection or colonization, can result in poor
outcome. For instance, colonization of MRSA in the nasal cavity was
associated with higher mortality even in general populations [5].
Thus, we hypothesized that the conditions of the patients, inwhose
sputum microorganisms were isolated, would affect their TB
treatment outcome.

We analyzed TB treatment outcome by calculating 180-day
post-admission mortality. There were 110 patients died. Mortality
rates showed a significant difference according to whether there
were microorganisms isolated or not. Fifty-one patients with mi-
croorganisms died, a mortality rate of 39.8%, which was signifi-
cantly higher than that of the patients with no microorganisms.
Eleven of patients with microorganism died of infectious diseases.
Their mortality rate of 8.6% was significantly higher than that of
patients with no microorganisms (1.7%). We could confirm the
causative organisms in five of the eleven patients with microor-
ganisms at the time of diagnosis of infectious disease. The causative
organisms were not always the same species isolated at admission;
in only one case MRSA was isolated at the time of admission and
diagnosis of infectious disease. Although the isolation of microor-
ganisms did not always result in critical infectious diseases, the
mortalities of the patients with microorganisms were higher than
that of the patients with no microorganisms. The pathogenesis of
the isolation of microorganisms possibly depends upon the host
immune condition. We previously showed that some underlying
conditions affected TB treatment outcome [1]. In consideration of
the comorbidities of the patients with microorganisms, poor PS,
respiratory failure, and aging were associated with poor treatment
outcomes and possibly confound with the isolation of organisms.

Twenty-one patients died of infectious diseases. Eighteen of
them had pneumonia, four cases had sepsis, and one had pneu-
monia complicated by sepsis. At least fourteen of them had aspi-
ration pneumonia, which was reported to be frequent in persons
60 years or older [20]. Therefore, this result in our subjects with a
median age of 63 years is not unusual. Four patients of them
developed MRSA pneumonia; One of them had isolated MRSA at
admission, the other three cases had not. Although all of MRSA
were RFP-sensitive (microdilution method) at admission, MRSA
isolated from MRSA pneumonia were RFP-resistant. RFP was
administered to almost all of the patients in the TBward, since it is a
key drug for TB treatment. Such antibiotics selective pressure
would makeMRSA RFP-resistant. Treating MRSA infection in the TB
ward, we have to take this selective pressure.

There are some limitations to this study. This study was a
retrospective analysis of smear-positive pulmonary TB patients.
Some patients underwent antibiotics therapy before admission. In
univariate analysis, antibiotics therapy significantly affected the
rate of the isolation of microorganisms, although not selected as an
independent factor associated with the isolation in multivariate
analysis. Since the differential diagnosis of pulmonary TB and
pneumonia is difficult, it is possible that we missed pneumonia
caused by microorganisms and thought to be the cases died from
TB, especially in extensive pulmonary TB. However, the all-cause
mortality was higher in the patients with microorganisms. Pa-
tients with organisms were expected to have poor treatment
outcome owing toTB itself or comorbidities in spite of TB treatment.

In conclusion, about one of sixths patients carried microorgan-
isms, having poor treatment outcome. There were complicated
backgrounds, impaired ADL, aging, and respiratory failure in pa-
tients with microorganisms. The patients with microorganisms
did not always develop infectious diseases, but their treatment
outcome was poor, with higher mortality, due to underlying con-
ditions of them. Thus, attention should be paid to TB patients with
the above factors.

Conflicts of interest

None.

Acknowledgments

This work was supported by the Chiba Foundation for Health
Promotion and Disease Prevention.

References

[1] Igari H, Imasawa T, Noguchi N, Nagayoshi M, Mizuno S, Ishikawa S, et al.
Advanced stage of chronic kidney disease is risk of poor treatment outcome
for smear-positive pulmonary tuberculosis. J Infect Chemother 2015;21:
559e63.

[2] Landry J, Menzies D. Preventive chemotherapy. Where has it got us? Where to
go next? Int J Tubercul Lung Dis 2008;12:1352e64.

[3] Fujimura S, Nakano Y, Takane H, Kikuchi T, Watanabe A. Risk factors for health
care-associated pneumonia: transmission of multidrug-resistant Pseudo-
monas aeruginosa isolates from general hospitals to nursing homes. Am J
Infect Contr 2011;39:173e5.

[4] Marzec NS, Bessesen MT. Risk and outcomes of methicillin-resistant Staphy-
lococcus aureus (MRSA) bacteremia among patients admitted with and
without MRSA nares colonization. Am J Infect Contr 2016;44:405e8.

[5] Mendy A, Vieira ER, Albatineh AN, Gasana J. Staphylococcus aureus coloni-
zation and long-term risk for death, United States. Emerg Infect Dis 2016;22:
1966e9.

[6] Sørensen JB, Klee M, Palshof T, Hansen HH. Performance status assessment in
cancer patients. An inter-observer variability study. Br J Cancer 1993;67:
773e5.

[7] The Japanese Respiratory Society. The JRS Guidelines for the management of
pneumonia in adults. Tokyo: The Japanese Respiratory Society; 2017.

[8] Maruyama T, Niederman MS, Kobayashi T, Kobayashi H, Takagi T, D'Alessan-
dro-Gabazza CN, et al. A prospective comparison of nursing home-acquired
pneumonia with hospital-acquired pneumonia in non-intubated elderly.
Respir Med 2008;102:1287e95.

[9] Kobashi Y, Tanabe J, Fujita K, Karino T, Yano T, Nakamura J, et al. Nosocomial
pneumonia experienced in a community hospital. Kansenshogaku Zasshi
1998;72:1253e60 (in Japanese).

[10] Ohi H, Yanagihara K, Miyazaki Y, Hirakata Y, Tomono K, Kadota J, et al. Hos-
pital-acquired pneumonia in general wards of a Japanese tertiary hospital.
Respirology 2004;9:120e4.

[11] Watanabe A, Yanagihara K, Kohno S, Matsushima T. Multicenter survey on
hospital-acquired pneumonia and the clinical efficacy of first-lineantibiotics
in Japan. Intern Med 2008;47:245e54.

[12] Iwata K, Igarashi W, Honjo M, Oka H, Oba Y, Yoshida H, et al. Hospital-ac-
quired pneumonia in Japan may have a better mortality profile than HAP in
the United States: a retrospective study. J Infect Chemother 2012;18:734e40.

[13] Beardsley JR, Williamson JC, Johnson JW, Ohl CA, Karchmer TB, Bowton DL.
Using local microbiologic data to develop institution-specific guidelines for
the treatment of hospital-acquired pneumonia. Chest 2006;130:787e93.

[14] Kollef MH, Shorr A, Tabak YP, Gupta V, Liu LZ, Johannes RS. Epidemiology and
outcomes of health-care-associated pneumonia: results from a large US
database of culture-positive pneumonia. Chest 2005;128:3854e62.

[15] Micek ST, Kollef MH, Torres A, Chen C, Rello J, Chastre J, et al. Pseudomonas
aeruginosa nosocomial pneumonia: impact of pneumonia classification. Infect
Control Hosp Epidemiol 2015;36:1190e7.

[16] Creswell J, Raviglione M, Ottmani S, Migliori GB, Uplekar M, Blanc L, et al.
Tuberculosis and noncommunicable diseases: neglected links and missed
opportunities. Eur Respir J 2011;37:1269e82.

[17] Washio M, Kiyohara C, Arai Y, Aoyagi K, Okada K, Fujishima M, et al. Methi-
cillin-resistant Staphylococcus aureus (MRSA) and Pseudomonas aeruginosa
isolation from pharyngeal swab cultures among the Japanese elderly at
admission to a geriatric hospital. Publ Health 1998;112:415e7.

[18] Schleicher GK, Feldman C. Dual infection with Streptococcus pneumoniae and
Mycobacterium tuberculosis in HIV-seropositive patients with community ac-
quired pneumonia. Int J Tubercul Lung Dis 2003;7:1207e8.

[19] Okimoto N, Honda Y, Asaoka N, Fujita K, Ohba H, Nakamura J, et al. Bacteria
with Mycobacterium tuberculosis detected by sputum culture. Kansenshogaku
Zasshi 2001;75:1062e3 (in Japanese).

[20] Teramoto S, Fukuchi Y, Sasaki H, Sato K, Sekizawa K, Matsuse T. High inci-
dence of aspiration pneumonia in community- and hospital-acquired pneu-
monia in hospitalized patients: a multicenter, prospective study in Japan. J Am
Geriatr Soc 2008;56:577e9.

http://refhub.elsevier.com/S1341-321X(18)30397-0/sref1
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref1
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref1
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref1
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref1
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref2
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref2
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref2
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref3
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref3
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref3
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref3
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref3
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref4
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref4
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref4
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref4
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref5
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref5
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref5
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref5
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref6
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref6
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref6
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref6
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref6
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref7
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref7
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref8
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref8
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref8
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref8
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref8
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref9
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref9
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref9
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref9
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref10
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref10
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref10
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref10
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref11
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref11
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref11
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref11
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref12
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref12
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref12
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref12
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref13
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref13
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref13
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref13
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref14
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref14
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref14
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref14
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref15
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref15
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref15
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref15
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref16
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref16
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref16
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref16
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref17
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref17
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref17
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref17
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref17
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref18
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref18
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref18
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref18
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref19
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref19
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref19
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref19
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref20
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref20
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref20
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref20
http://refhub.elsevier.com/S1341-321X(18)30397-0/sref20

	Microorganisms isolated at admission and treatment outcome in sputum smear-positive pulmonary tuberculosis
	1. Introduction
	2. Patients and methods
	2.1. Statistical analysis

	3. Results
	4. Discussion
	Conflicts of interest
	Acknowledgments
	References


