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of 69 culture-negative patients. The predictor for a posi-
tive culture result is the presence of patchy consolidation 
in an initial radiograph (p = 0.025; OR 2.89; 95% CI 1.14–
7.28).  Conclusions:  The empirical anti-TB treatment in 
patients with sputum smear-negative presumptive pul-
monary TB was effective and adequate, especially pre-
sented with patchy consolidation in initial chest radio-
graphs in Korea. 

 Copyright © 2005 S. Karger AG, Basel 

 Introduction 

 The World Health Organization estimates that one 
third of the world’s population is infected with the  My-
cobacterium tuberculosis.  Among them, 8 million people 
get new cases of active tuberculosis (TB) annually, and 2 
million people die of TB each year  [1] . TB is the world’s 
foremost cause of death from a single infectious agent 
among adults  [2, 3] . 

 The only confi rmation of TB diagnosis is given by the 
bacteriological examination, but a suspicion of TB is fre-
quently based on clinical and radiological grounds  [4] . 
The acid-fast bacilli (AFB) smear of respiratory speci-
men, including sputum, induced sputum and bronchial 
washing specimen, is the essential modality for the prompt 
diagnosis of pulmonary TB. However, the sensitivity of 
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  Abstract 
  Background:  In many cases, physicians initiate anti-tu-
berculosis (TB) treatment based only on symptoms or 
radiographic fi ndings without confi rmation of pulmo-
nary TB by acid-fast bacilli (AFB) smear. It has not been 
well known which clinical characteristics could be used 
as predictors for positive culture or real TB in patients 
with sputum smear-negative presumptive pulmonary 
TB.  Objective:  We tried to elucidate treatment outcomes 
in patients with sputum smear-negative presumptive 
pulmonary TB and to fi nd predictors of positive culture 
results.  Methods:  We reviewed data of the patients who 
had been treated as presumptive TB with negative AFB 
smear on the basis of clinical and radiographic features 
from December 1998 to December 2000 at a university 
hospital in Korea. We reviewed medical records and ra-
diographs of patients and analyzed possible predictors 
for positive culture.  Results:  One hundred and one pa-
tients were enrolled. Among them, pulmonary TB was 
confi rmed by culture in 32 patients (31%). Thirty-one 
(96.9%) out of 32 culture-positive patients showed clini-
cal or radiographic improvement as did 50 (72.5%) out 
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the AFB smear result is known to be poor, varying be-
tween 30 and70% depending on a number of factors re-
lating to how the test is implemented  [5] . Even though the 
culture of tuberculous bacilli is more sensitive (80–85%), 
being able to detect as few as 10 bacteria per milliliter of 
sputum  [6, 7] , it usually takes 3–6 weeks to receive culture 
results. Considering the fact that half of all patients with 
TB can present with negative sputum AFB smear  [8] , 
physicians should start anti-TB treatment in sputum AFB 
smear-negative patients with a high suspicion of TB not 
only for the benefi ts of the patients, but also for the con-
trol of TB in the community.  

 The empirical treatment of presumptive pulmonary 
TB is especially important in Korea, where the prevalence 
of pulmonary TB is still as high as 0.5%, and only one 
third of the patients with pulmonary TB are sputum AFB 
smear positive  [9] . Although there have been few reports 
of the treatment response of presumptive pulmonary TB 
and predictors of positive  M. tuberculosis  culture results 
among patients with a negative sputum AFB smear result 
in a low or high TB-prevalent area with high prevalence 
of HIV infection  [10–14] , there has been no report in an 
industrialized nation with moderate-to-high TB preva-
lence and with very low prevalence of HIV infection. The 
purpose of our study was to elucidate treatment outcomes 
of presumptive pulmonary TB based on clinical and ra-
diographic features and to fi nd predictors of positive cul-
ture in Korean patients with negative sputum AFB 
smear. 

   Methods 

 Study Setting and Subjects 
 The subjects included in the study were patients who were aged 

15 years or older and visited the Seoul National University Hospi-
tal, a university-affi liated referral hospital, between December 
1998 and December 2000 with suspicion of pulmonary TB. In these 
patients, we retrospectively reviewed the clinical records and radio-
graphs of the patients who had at least three negative sputum AFB 
smear results and started anti-TB medication by individual physi-
cians’ decision on the basis of symptoms and/or radiographic fea-
tures. We excluded patients who were diagnosed to have pulmonary 
TB by AFB smear of other specimen or tissue biopsy. All sputum 
smears were concentrated and examined by trained microbiology 
technicians. Each sputum smear was cultured by Ogawa media and 
maintained at least 8 weeks to detect the presence of growing organ-
isms. 

   Data Collection and Statistical Analysis 
 We reviewed medical records of enrolled patients, which in-

cluded an admission note, microbiology results (smear and culture) 
and chest radiography interpretation by board-certifi ed radiolo-
gists. We analyzed demographic characteristics of patients such as 

age and sex as well as clinical features including symptoms, labora-
tory and radiographic fi ndings. The results of chest radiographs 
were classifi ed into 5 categories – patchy consolidation, nodular 
opacities, streaky nodular opacities, cavitary lesion and miliary 
nodules. These categorizations were independently verifi ed by two 
radiologists who were blinded to the culture results and treatment 
responses. Improvement was defi ned by radiographic fi ndings. The 
serial radiographs were reviewed by two radiologists who decided 
treatment response, improvement or no improvement, indepen-
dently. If their opinions were discordant, they made a new conclu-
sion after discussion.  

 Univariate comparisons between the culture-positive group and 
the culture-negative group were performed using Pearson’s  �  2  test 
or Fisher’s exact test for categorical variables and Student’s t test 
for continuous variables. All tests of signifi cance were two sided, 
and a p value less than 0.05 was considered statistically signifi cant. 
Multiple logistic regression analysis was also conducted using SPSS 
(version 11.0) to identify predictor variables for positive culture 
results in patients with AFB smear-negative presumptive pulmo-
nary TB. 

   Results 

 One hundred and one patients with smear-negative 
presumptive pulmonary TB were enrolled. The charac-
teristics of patients including clinical fi ndings and radio-
graphic results are summarized in  table 1 . The mean age 
of the patients was 48.0 years with a male to female ratio 
of 66 (65.3%) to 35 (34.7%). Thirteen patients (12.9%) 
had a history of pulmonary TB and subsequent anti-TB 
treatment. All these 13 patients reported that they had 
completed anti-TB medication; however, we could not re-
view their previous medical records. Sixty-three (62.4%) 
patients were symptomatic, and the most common symp-
tom was cough. Streaky nodular opacities (50.5%) and 
patchy consolidation (40.6%) were the most frequently 
observed radiographic fi ndings. All 101 patients were 

Table 1. Characteristics of patients with sputum smear AFB-nega-
tive presumptive pulmonary TB

n = 101

Age, years1 48.0 (21–85)

Sex male
female

66 (65.3)
35 (34.7)

History of previous tuberculosis yes
no

13 (12.9)
88 (87.1)

Figures in parentheses are percentages.
1 Presented as mean, with range in parenthesis.
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treated for at least 6 months with anti-TB medication 
based on isoniazid, rifampicin, ethambutol and pyrazin-
amide. The mean treatment period was 9.0 months. 
These patients were followed up by 1 of 5 respiratory care 
specialists on a monthly basis, and mean follow-up dura-
tion including treatment period was 30 months.  

 Among 101 patients, pulmonary TB was confi rmed by 
culture in 32 patients (31%). Thirty-one (96.9%) out of 
32 culture-positive patients showed clinical or radio-
graphic improvement as did 50 (72.5%) out of 69 culture-
negative patients (p = 0.004;  table 2 ). TB was recurred in 
1 patient from the culture-positive group, whose culture 
was converted to be positive at the 49th month after ter-
mination of chemotherapy. One patient died of leukemia 
during the follow-up period after cure of pulmonary TB. 

 The clinical characteristics of patients with positive or 
negative culture results are shown in  table 3 . Symptom-
atic patients were more common in the culture-positive 
group than in the culture-negative group (81.3 vs. 53.6%, 
p = 0.008). In addition, a patchy consolidation in the 
chest radiograph was more frequent in the culture-posi-
tive group (59.4 vs. 31.9%, p = 0.009). In the multivariate 
analysis, a patchy consolidation in simple chest radiogra-
phy was an independent predictor of a positive culture 
result (OR 2.89; 95% CI 1.14–7.28). Neither sputum (OR 
1.24; 95% CI 0.91–1.67) and weight loss (OR 1.03; 95% 
CI 0.67–1.57) nor branching linear opacity (OR 1.12; 
95% CI 0.44–2.87) and lymph node enlargement (OR 
1.00; 95% CI 0.29–3.45) in chest CT was associated with 
a positive culture result. In additional analysis, a patchy 
consolidation in an initial chest radiograph was the pre-
dictor for a radiographic improvement with empirical 
anti-TB treatment (OR 4.13, 95% CI 1.64–10.4) as well, 

whereas streaky nodular opacity was the predictor of no 
improvement with treatment (OR 0.30; 95% CI 0.13–
0.71). 

 Among the patients with negative culture results, non-
tuberculous mycobacteria were isolated in 3 patients, and 
1 patient was diagnosed as having a sarcoidosis. In 12 
patients, adverse effects of TB medication such as hepa-
titis, leucopenia, pruritis, acneiform skin lesions were no-
tifi ed; however, they were not so severe as to change or 
stop anti-TB medications.  

   Discussion 

 The prompt initiation of treatment for pulmonary TB 
is crucial not only for the benefi ts of the patients, but also 
for the control of tuberculosis in the community. The fact 
that the smear-negative but culture-positive TB was re-
sponsible for 17% of the tuberculosis transmission under-
scores the importance of initiation of anti-TB medication 
in the case of AFB smear-negative presumptive pulmo-
nary TB  [15] . However, for patients with a high clinical 
suspicion of TB, clinicians face the dilemma of starting 
empirical treatment or waiting for the culture results for 
up to 6–8 weeks. Even after 6–8 weeks, clinicians again 
face the dilemma of continuing or stopping empirical 
treatment if a fi nal culture showed negative results. Al-
though newer rapid diagnostic tools such as the nucleic 
acid amplifi cation method  [16–18]  and serodiagnosis us-
ing ELISA have been introduced recently  [19–23] , there 
have been mixed results about their usefulness in diagno-
sis of smear-negative pulmonary TB, and they are not yet 
considered as standards of practice.  [24]  Therefore, the 

Table 2. The treatment outcome of smear-negative presumptive pulmonary tuberculosis

Culture positive
n = 32 (32)

Culture negative
n = 69 (68)

Total
n = 101

Radiologic improvement* 26/32 (81.3) 36/69 (52.2) 62/101 (61.4)
Clinical improvement 24/24 (100) 24/28 (85.7) 48/52 (92.3)
Radiologic or clinical improvement** 31/32 (96.9) 50/69 (72.5) 81/101 (80.2)

Treatment period, mean, months 
Treatment period, range, months

9.5 
6–16

8.8 
6–41

9.0 
6–41

Duration of follow-up, mean, months 
Duration of follow-up, range, months 

27.8 
6–52

31.4 
6–70

30 
6–70

Recurrence 1 0 1

Figures in parentheses are percentages.
* p = 0.008; ** p = 0.004.
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clinical predictor of positive culture results or improve-
ment to empirical anti-TB medication has been antici-
pated.  

 We presented the treatment outcome of presumptive 
pulmonary TB in patients with pulmonary TB based on 
individual clinicians’ decision. Among 101 patients with 
presumptive TB based on clinical and/or radiographic 

features, 63 (62.3%) patients showed radiographic im-
provement with empirical anti-TB treatment in our study. 
This response rate is higher than 30.4%  [25]  and 48%  [13]  
of a low TB-prevalent area and lower than 78%  [26]  of a 
high-prevalent area. These variations of response rates 
among different countries might be a refl ection of TB 
prevalence in a specifi c area; in this context, 62.3% in 

Table 3. Comparison between patients with positive or negative culture

Positive culture
n = 32 

Negative culture
n = 69

p value OR            95% CI

Age, mean, years
Age, range, years

46.4
21–81

48.7
23–85

0.565

Sex, M:F 20:12 46:23 0.682 0.88            0.49–1.59
History of treated TB1 3 (14.3) 10 (10.5) 0.750 0.70           0.25–1.94

Lab.2

WBC, !1,000/�l
ESR, mm/h
CRP, mg/dl

6.5 (4.4–9.1)
31.9 (1.0–120.0)
2.8 (0.1–8.0)

6.5 (3.7–10.1)
24.4 (1.0–117.0)
1.7 (0.1–4.9)

0.989
0.493
0.336

Symptoms1

Yes*
Cough*
Sputum
Hemoptysis
Weight loss
Febrile sense
Dyspnea
Chest pain
Night sweat

26 (81.3)
17 (53.1)
15 (46.9)
6 (18.8)
4 (12.5)
5 (15.6)
1 (3.1)
2 (6.3)
2 (6.3)

37 (53.6)
21 (30.4)
22 (31.9)
10 (14.5)
8 (11.6)
6 (8.7)
7 (10.1)
4 (5.8)
2 (2.9)

0.008
0.029
0.146
0.586
1.000
0.318
0.430
1.000
0.589

2.61           1.19–5.77
1.38         1.004–1.89
1.24           0.91–1.67
1.11           0.74–1.67
1.03           0.67–1.57
1.29           0.74–2.24
0.76           0.57–1.03
1.03           0.57–1.84
1.38           0.51–3.71

Pattern of radiograph1

Streaky nodular
Patchy opacity*
Nodular lesion
Cavity
Miliary lesion

15 (39.7)
19 (59.4)
6 (18.8)
5 (15.6)
0 (1.6)

36 (68.4)
22 (31.9)
15 (21.7)
9 (13.0)
2 (2.6)

0.620
0.009
0.731
0.762
1.000

0.87           0.49–1.54
2.14           1.19–3.83
0.88           0.42–1.86
1.15           0.53–2.48
0.97           0.97–1.01

Location1

Right upper lobe
Right middle lobe
Right lower lobe
Left upper lobe
Left lower lobe

16 (50.0)
4 (12.5)
7 (21.9)

13 (40.6)
4 (12.5)

39 (56.5)
10 (14.5)
14 (20.3)
25 (36.2)
6 (8.7)

0.540
1.000
0.855
0.672
0.721

0.84           0.47–1.48
0.89           0.37–2.15
1.07           0.54–2.12
1.13           0.64–2.03
1.30           0.57–2.95

CT
Branching linear1

Lymphadenopathy1

12
7 (37.5)
2 (6.3)

24
13 (34.8)
4 (5.8)

0.813
1.000

1.12           0.44–2.87
1.00           0.29–3.45

WBC = White blood cells; ESR = erythrocyte sedimentation rate; CRP = C-reactive protein.
* p < 0.05. Among these 3 variables statistically signifi cant in univariate analyses, only patch consolidation 

was an independent variable in multiple logistic regression (OR 2.89; 95% CI 1.14–7.28).
1 Number of patients, with percentages in parentheses.
2 Presented as means, with range in parentheses.
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Korean patients and 55% in Singapore people  [27]  are 
predictable. However, the fact that data from Malawi 
used strict criteria for starting empirical anti-TB treat-
ment  [26]  (cough longer than 3 weeks and no response to 
antibiotics in addition to radiographic features) in con-
trast to other reports  [13, 25, 27]  might have increased 
the response rate.  

 There have been some suggested predictors for the 
presence of pulmonary TB in the case of negative AFB 
smear results, such as positive tuberculin skin test  [10–
12] , HIV infection  [10, 12] , cervical or mediastinal lymph-
adenopathy  [11, 12] , cavitary lung lesion  [27, 28] , history 
of contact with tuberculosis  [10, 27] , cough more than 3 
weeks  [26]  and weight loss  [13] . However, these variables 
couldn’t be used ubiquitously because of the different ep-
idemiological characteristics of each population and are 
not predictors of the treatment outcome.  

 Among suggested predictors for the presence of pul-
monary TB in the case of negative AFB smear results, 
only the patchy consolidation in an initial chest radio-
graph was the independent predictor for a positive culture 
result and a radiographic improvement to the empirical 
anti-TB treatment in patients with negative sputum 
smear results in our study. In addition, the streaky nodu-
lar opacity was associated with no improvement after em-
pirical anti-TB treatment as Woodring et al.  [29]  stressed. 
The cavitary lesion also failed to reach statistical signifi -
cance as a predictor for culture-positive TB or for a ra-
diographic improvement. In addition, there was no as-
sociation between the branching linear opacity in chest 

CT, one of the hallmarks of bronchogenic spread of tu-
berculous infl ammation  [30] , and the presence of active 
pulmonary TB. This lack of associations might be ex-
plained by the small number of patients who performed 
chest CT, 36 out of 101 patients. Although our results 
stressed the importance of the patchy consolidation in the 
chest radiograph of patients with possible pulmonary TB 
and radiographic fi ndings are sometimes very informa-
tive in mycobacterial diseases  [31–33] , radiographic fi nd-
ings alone, without compatible symptoms, would not be 
the only reason to start anti-TB treatment. 

 The shortcoming of this analysis was the fact that we 
used empirical anti-TB treatment which was not based 
on clear indication but on individual physicians’ deci-
sion. This could have misclassifi ed other diseases such as 
bacterial pneumonia, which might be treated with broad-
spectrum antimicrobial activity of rifampicin, as a smear-
negative TB.  

 In conclusion, the empirical anti-TB treatment to pre-
sumptive smear-negative pulmonary TB is appropriate 
in the majority of Korean patients, especially in those 
who presented with patchy consolidation in an initial 
chest radiograph. 

   Acknowledgment 

 This study was supported by a grant of the Korea Health 21 
R&D Project, Ministry of Health and Welfare, Republic of Korea 
(00-PJ1-PG1-CH 03-0001). 

  

 References 

  1 Dye C, Scheele S, Dolin P, Pathania V, Ravi-
glione MC: Consensus statement. Global bur-
den of tuberculosis: Estimated incidence, prev-
alence, and mortality by country. WHO 
Global Surveillance and Monitoring Project. 
JAMA 1999;   282:   677–686. 

  2 Dolin PJ, Raviglione MC, Kochi A: Global tu-
berculosis incidence and mortality during 
1990–2000. Bull World Health Organ 1994;  

 72:   213–220. 
  3 Kart L, Akduman D, Altin R, Tor M, Unalacak 

M, Begendik F, Erdem F, Alparslan U: Four-
teen-year trend of tuberculosis dynamics in the 
northwest of Turkey. Respiration 2003;   70:  

 468–474. 
  4 Treatment of tuberculosis. Guidelines for Na-

tional Programmes. WHO, 2003.  
  5 Foulds J, O’Brien R: New tools for the diagno-

sis of tuberculosis: The perspective of develop-
ing countries. Int J Tuberc Lung Dis 1998;   2:  

 778–783. 

  6 Diagnostic Standards and Classifi cation of Tu-
berculosis in Adults and Children. This offi cial 
statement of the American Thoracic Society 
and the Centers for Disease Control and Pre-
vention was adopted by the ATS Board of Di-
rectors, July 1999. This statement was en-
dorsed by the Council of the Infectious Disease 
Society of America, September 1999. Am J 
Respir Crit Care Med 2000;   161:   1376–1395. 

  7 Yeager H Jr., Lacy J, Smith LR, LeMaistre CA: 
Quantitative studies of mycobacterial popula-
tions in sputum and saliva. Am Rev Respir Dis 
1967;   95:   998–1004. 

  8 Dutt AK, Stead WW: Smear-negative pulmo-
nary tuberculosis. Semin Respir Infect 1994;   9:  

 113–119. 
  9 Hong YP, Kim SJ, Lew WJ, Lee EK, Han YC: 

The seventh nationwide tuberculosis preva-
lence survey in Korea, 1995. Int J Tuberc Lung 
Dis 1998;   2:   27–36. 

 10 Bah B, Massari V, Sow O, Siriwardana M, Ca-
mara LM, Larouze B, Murray JF: Useful clues 
to the presence of smear-negative pulmonary 
tuberculosis in a West African city. Int J Tu-
berc Lung Dis 2002;   6:   592–598. 

 11 Aris EA, Bakari M, Chonde TM, Kitinya J, 
Swai AB: Diagnosis of tuberculosis in sputum 
negative patients in Dar es Salaam. East Afr 
Med J 1999;   76:   630–634. 

 12 Kanaya AM, Glidden DV, Chambers HF: 
Identifying pulmonary tuberculosis in patients 
with negative sputum smear results. Chest 
2001;   120:   349–355. 

 13 Gordin FM, Slutkin G, Schecter G, Goodman 
PC, Hopewell PC: Presumptive diagnosis and 
treatment of pulmonary tuberculosis based on 
radiographic fi ndings. Am Rev Respir Dis 
1989;   139:   1090–1093. 



 Lee/Kim/Yoo/Kim/Han/Shim/Yim

 

 Respiration 2005;72:369–374 374

 14 Anglaret X, Saba J, Perronne C, Lacassin F, 
Longuet P, Leport C, Vilde JL: Empiric anti-
tuberculosis treatment: Benefi ts for earlier di-
agnosis and treatment of tuberculosis. Tuber 
Lung Dis 1994;   75:   334–340. 

 15 Behr MA, Warren SA, Salamon H, Hopewell 
PC, Ponce de Leon A, Daley CL, Small PM: 
Transmission of  Mycobacterium tuberculosis  
from patients smear-negative for acid-fast ba-
cilli. Lancet 1999;   353:   444–449. 

 16 Rapid diagnostic tests for tuberculosis: What 
is the appropriate use? American Thoracic So-
ciety Workshop. Am J Respir Crit Care Med 
1997;   155:   1804–1814. 

 17 Brugiere O, Vokurka M, Lecossier D, Mangia-
pan G, Amrane A, Milleron B, Mayaud C, 
Cadranel J, Hance AJ: Diagnosis of smear-neg-
ative pulmonary tuberculosis using sequence 
capture polymerase chain reaction. Am J 
Respir Crit Care Med 1997;   155:   1478–1481. 

 18 Cohen RA, Muzaffar S, Schwartz D, Bashir S, 
Luke S, McGartland LP, Kaul K: Diagnosis of 
pulmonary tuberculosis using PCR assays on 
sputum collected within 24 hours of hospital 
admission. Am J Respir Crit Care Med 1998;  

 157:   156–161. 
 19 Salfi nger M, Hale YM, Driscoll JR: Diagnostic 

tools in tuberculosis. Present and future. Res-
piration 1998;   65:   163–170. 

 20 Daniel TM, Debanne SM, van der Kuyp F: 
Enzyme-linked immunosorbent assay using 
 Mycobacterium tuberculosis  antigen 5 and 
PPD for the serodiagnosis of tuberculosis. 
Chest 1985;   88:   388–392. 

 21 Laal S, Samanich KM, Sonnenberg MG, 
Belisle JT, O’Leary J, Simberkoff MS, Zolla-
Pazner S: Surrogate marker of preclinical tu-
berculosis in human immunodefi ciency virus 
infection: Antibodies to an 88-kDa secreted 
antigen of  Mycobacterium tuberculosis.  J Infect 
Dis 1997;   176:   133–143. 

 22 Charpin D, Herbault H, Gevaudan MJ, Saad-
jian M, de Micco P, Arnaud A, Vervloet D, 
Charpin J: Value of ELISA using A60 antigen 
in the diagnosis of active pulmonary tubercu-
losis. Am Rev Respir Dis 1990;   142:   380–384. 

 23 Wilkins EG, Ivanyi J: Potential value of serol-
ogy for diagnosis of extrapulmonary tubercu-
losis. Lancet 1990;   336:   641–644. 

 24 Brandli O: The clinical presentation of tuber-
culosis. Respiration 1998;   65:   97–105. 

 25 Dutt AK, Moers D, Stead WW: Smear- and 
culture-negative pulmonary tuberculosis: 
Four-month short-course chemotherapy. Am 
Rev Respir Dis 1989;   139:   867–870. 

 26 Harries AD, Hargreaves NJ, Kwanjana JH, 
Salaniponi FM: Clinical diagnosis of smear-
negative pulmonary tuberculosis: An audit of 
diagnostic practice in hospitals in Malawi. Int 
J Tuberc Lung Dis 2001;   5:   1143–1147. 

 27 Pek WY, Chee CB, Wang YT: Bacteriologi-
cally-negative pulmonary tuberculosis – the 
Singapore tuberculosis control unit experi-
ence. Ann Acad Med Singapore 2002;   31:   92–
96. 

 28 Samb B, Sow PS, Kony S, Maynart-Badiane M, 
Diouf G, Cissokho S, Ba D, Sane M, Klotz F, 
Faye-Niang MA, Mboup S, Ndoye I, Delaporte 
E, Hane AA, Samb A, Coulaud JP, Coll-Seck 
AM, Larouze B, Murray JF: Risk factors for 
negative sputum acid-fast bacilli smears in pul-
monary tuberculosis: Results from Dakar, Sen-
egal, a city with low HIV seroprevalence. Int J 
Tuberc Lung Dis 1999;   3:   330–336. 

 29 Woodring JH, Vandiviere HM, Fried AM, Dil-
lon ML, Williams TD, Melvin IG: Update: The 
radiographic features of pulmonary tuberculo-
sis. AJR Am J Roentgenol 1986;   146:   497–
506. 

 30 Georgeann M, Naidich DP: Radiology of tu-
berculosis; in Rom WN, Garay S (eds): Tuber-
culosis. Boston, Little, Brown and Company, 
1996, pp 413–442. 

 31 Bacakoglu F, Basoglu OK, Cok G, Sayiner A, 
Ates M: Pulmonary tuberculosis in patients 
with diabetes mellitus. Respiration 2001;   68:  

 595–600. 
 32 Fujiuchi S, Matsumoto H, Yamazaki Y, Nakao 

S, Takahashi M, Satoh K, Takeda A, Okamoto 
K, Fujita Y, Fujikane T, Shimizu T: Analysis 
of chest CT in patients with  Mycobacterium 
avium  complex pulmonary disease. Respira-
tion 2003;   70:   76–81. 

 33 Van Dyck P, Vanhoenacker FM, Van den 
Brande P, De Schepper AM: Imaging of pul-
monary tuberculosis. Eur Radiol 2003;   13:  

 1771–1785. 
  


