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Purpose: This study evaluates the use of high-resolution computed tomography (HRCT) to differentiate
smear-positive, active pulmonary tuberculosis (PTB) from other pulmonary infections in the emergency
room (ER) setting.

Methods: One hundred and eighty-three patients diagnosed with pulmonary infections in an ER were
divided into an acid fast bacillus (AFB) smear-positive, active PTB group (G1 =84) and a non-AFB smear-
positive, pulmonary infection group (G2 =99). HRCT images from a 64-Multidetector CT were analyzed,
retrospectively, for the morphology, number, and segmental distribution of pulmonary lesions.

Results: Utilizing multivariate analysis, five variables were found to be independent risk factors predictive
of G1: (1) consolidation involving the apex segment of right upper lobe, posterior segment of the right
upper lobe, or apico-posterior segment of the left upper lobe; (2) consolidation involving the superior
segment of the right or left lower lobe; (3) presence of a cavitary lesion; (4) presence of clusters of nodules;
(5) absence of centrilobular nodules. A G1 prediction score was generated based on these 5 criteria to
help differentiate G1 from G2. The area under the receiver operating characteristic (ROC) curve was
0.96+0.012 in our prediction model. With an ideal cut-off point score of 3, the specificity, sensitivity,
positive predictive value (PPV), and negative predictive value (NPV) are 90.9%, 96.4%, 90.0% and 96.8%,
respectively.

Conclusion: The use of this AFB smear-positive, active PTB prediction model based on 5 key HRCT findings
may help ER physicians determine whether or not isolation is required while awaiting serial sputum
smear results in high risk patients.
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1. Introduction

Infection with Mycobacterium tuberculosis currently affects
nearly one-third of the world’s population [1]. Highly contagious
pulmonary tuberculosis (PTB) can masquerade as community-
acquired pneumonia (CAP) and escape initial diagnosis by
emergency room (ER) physicians, thereby increasing the risk of
nosocomial infection and further transmission to the general pop-
ulation [1-5]. Current screening methods recommended by the
Centers for Disease Control and Prevention (CDC) involve respira-
tory isolation (RI) of suspected PTB patients until 3 sputum samples
obtained over 48 h are negative [6]. This expanded RI policy for all
patients suspected of PTB in the United States led to the proper iso-
lation of over 95% of PTB upon admission; however, it also resulted
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in an 8-fold overuse of the isolation room, and eventually led to an
insufficient number of isolation rooms [7]. Under the threatening
of acute lung disease such as the severe acute respiratory syndrome
(SARS) virus and the new H1N1 influenza nowadays, a 3-day iso-
lation policy for waiting times for smear results for all patients
merely suspected of active PTB, may prove too burdensome for
most hospitals [8,9]. Furthermore, an isolation policy based solely
upon negative sputum samples may not adequately account for
the truly positive sputums missed due to low organism loads [10].
Therefore, more effective diagnostic tests and/or criteria for differ-
entiating those patients at highest risk of active PTB are desperately
needed.

High-resolution computed tomography (HRCT) has been shown
to be more effective in the differential diagnosis of acute parenchy-
mal lung disease than chest radiographs (CXR) [11]. HRCT can
indicate findings suggestive of pneumonia almost 5 days earlier
than CXR [12]. More recently, Ito et al., used HRCT to differenti-
ate bacterial CAP from non-bacterial CAP [11]. Although several
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prediction models for the diagnosis of active PTB have been pro-
posed in recent years [13-15], none have specifically focused on
the diagnosis of smear-positive active PTB with HRCT.

The objective of this study is to investigate a proposed triage
protocol using HRCT to initiate RI for patients with AFB smear posi-
tive PTB in the ER before the sputum smear results are known, with
the ultimate intention of reducing the spatial and financial burden
to hospitals, while minimizing any additional risk to patients and
healthcare workers.

2. Materials and methods
2.1. Patients

From July 2005 through March 2008, a retrospective study was
performed on all 19990 patients evaluated in the ER of PingTung
Christian Hospital, a 706-bed teaching hospital in PingTung, Tai-
wan, to identify those with pulmonary symptoms. Initial inclusion
criteria were presence of infiltrate on CXR and symptoms sugges-
tive of a CAP. CAP was defined as the presence of an acute illness
of 21 days or less duration with (1) one or more symptoms such
as fever >38.5, confusion, sweating aches, etc., (2) at least two or
more of new or increasing cough, sputum production, shortness
of breath, wheeze, new focal or diffuse signs on physical exami-
nations, (3) CXR consistent with infection and which was neither
pre-existing nor of other known cause and (4) treatment with
antibiotics for pneumonia by the pulmonologists or infection clin-
icians [16]. Patients were treated by the ER physician, followed by
either a pulmonologist or infectious disease specialist. There were
1719 patients with pulmonary infiltrates, and 1300 were selected
for further analysis after excluding 419 patients refused to partici-
pate in the study or were lost to follow-up.

The majority of these 1300 patients were also excluded from
the study for various reasons: HIV infection (n=5); hospitalization
within 7 days of ER presentation (n=125); no HRCT study (n=750);
presence of tumors (n=25); presence of an underlying disease (col-
lagen vascular disease) or co-infection (n=16); those not requiring
hospitalization (n=196) who isolated at home if symptom and sign
were mild and anti-TB drugs were tolerated [17]. The remaining
183 patients suspected of CAP or PTB received an HRCT study for
enrollment into this study.

2.2. Microbiology evaluation

Regular sampling included at least 3 sputum specimens, 2 or
more blood cultures, and paired serologic specimens (at admission
and within the 4th and 8th week thereafter). Additional diagnostic
techniques utilized included pleural puncture, transbronchial aspi-
rates, flexible bronchoscopy with a protected specimen brush, and
urine samples for Legionella species antigen [16].

Sputum samples were gram stained. Sputum appropriate for
analysis and originating from the lower respiratory tract was
defined as containing at least 25 granulocytes and less than 10
epithelial cells per low-power field. Validated sputum samples,
blood culture samples, pleural fluid, and protected specimen brush
samples were plated on sheep blood agar. Microorganism identifi-
cation was performed according to standard protocols [16].

2.3. Confirmation of PTB

The 183 patients were assigned to groups according to sputum
and culture results. Those with AFB sputum smear positive, active
PTB (n=84) included patients with at least one positive sputum
smear and a positive culture for Mycobacterium tuberculosis (Group
1-G1). The remaining 99 patients had negative sputum smears and
culture of Mycobacterium tuberculosis (Group 2-G2).

G2 was subdivided into 3 additional groups. Group 2a included
40 patients who were AFB-smear negative with active PTB based
upon at least three negative sputum smears and a positive culture
[18]. Group 2b included 27 patients with inactive PTB based upon
findings of residual fibrotic changes on CXR, absence of disease pro-
gression on CXR at recruitment when compared to 6 months pre-
viously or on follow-up, and absence of AFB in sputum or bronchial
washings on the smears and cultures [18]. Group 2c included
32 patients without evidence of PTB and definite pathogens was
identified when (1) an isolate such as Pneumococcus pneumoniae,
Klebsiella pneumonia, or Hemophilus influenzae was cultured from
the blood or pleural effusion, (2) atypical pneumonia or bacterial
pneumonia, such as Legionella pneumophila or Mycoplasma pneu-
moniae caused a 4-fold rise in antibody titers in serological testing,
or (3) lung biopsy or wedge section proved the presence of herpes
simplex virus, Actinomycosis, or Aspergillosis [16,19,20].

2.4. Criteria for recommendation of HRCT

Patients with following characteristics were recommended to
process HRCT: age > 65, complicated CAP, interstitial lung disease,
or tumor was suspected.

2.5. HRCT morphology description

The HRCT morphology patterns of PTB are described in
Figs. 1 and 2 [21-23].

2.6. HRCT imaging evaluation

Chest CT scans without contrast media (0.625 mm collimation,
100-120kV, 250 mAs), table speed of 57.5 mm/s and a rotation
time of 0.75s, pitch of 1.07) using a 64-MDCT scanner (Brilliance,
Philips Medical Systems, Cleveland, OH, USA) were performed on
183 patients. Images were acquired during a single breath-hold
5-8s long, making respiratory motion artifacts very uncommon.
The images were reconstructed with a 1-mm slice thickness in the
axial plane (no gap) and in the coronal plane (5-mm apart) using a
high spatial-frequency algorithm, and then sent to PACS for review.
All thin-section MDCT images were displayed on a monitor at the
pulmonary window level setting (level, —600 HU; width, 1200 HU).

2.7. Reading criteria

The HRCT scans were evaluated by two radiologists and a chest
physician. Each specialist had more than 15 years of experience
reading thoracic radiology studies and was unaware of the spu-
tum smear and clinical examination results. Findings were reached
by consensus. The HRCT scans were assessed for the presence
and distribution of parenchyma abnormalities. Location of lung
involvement was reported as one or more of 18 designated seg-
ments in the lungs.

2.8. Statistical analyses

Statistical analyses were performed using SPSS 15.0 statis-
tics software (SPSS Inc, Chicago, IL, USA). Data is presented as
mean =+ standard deviation (SD) for continuous data, such as age,
lag time of TB smear, and lag time of TB culture. Number with per-
centage (%) is used for other categorical data by group. Two-sample
t-test is used to compare the difference between groups for con-
tinuous data. Pearson’s chi-square test or Fisher’s exact test was
used to compare the difference in distribution of the categorical
data between groups. Furthermore, a multiple logistic regression
model was performed to indicate the predictors of the subjects with
smear-positive, active PTB. The estimated beta (8) with standard
error (Std. Err.) and odds ratio (OR) with 95% confidence interval
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Fig. 1. An 81-year-old woman with smear-positive, active PTB presenting with hemoptysis and pleural effusion. The score of this case is 3. (A) Axial HRCT shows clusters of
nodules (black arrowhead) with spiculated margins, peribroncho-arterial distribution in the right upper lobe, and pleural effusion (black arrow). (B) Four months later, axial
HRCT shows regression of clusters of nodules (black arrowhead) after tuberculosis treatment. (C) Eight months later, axial HRCT shows residual nodules (black arrowhead).
(D) Histologic specimen (biopsies of the right upper lobe via video-assisted thoracoscopy, H&E stain, 40x) photomicrograph shows more concentrated granulomas at the
center of the nodule clusters and granulomatous inflammation with peribroncho-arterial distribution (C, white arrow) and a small granulomata (C, white arrowhead) at
the periphery of the large nodules. (E) Histologic specimen (biopsies of the right upper lobe via video-assisted thoracoscopy, H&E stain, 40x ) photomicrograph shows large
tuberculous nodules (C, white arrow) produced by numerous small nodules and a small granulomata (C, white arrowhead) at the periphery of the large nodules. Peripheral
low attenuation spots on HRCT correspond to spaces between partially coalescent small nodules (C=clusters of nodules; B=bronchus; A=artery).

(CI) are presented from the multivariate logistic regression model in
Table 4. In addition, a relative score is given by using the estimated
B as a base according to the study of Kanaya et al. [14]. The relative
score is given as 1, 2, or 3 if the relative ratio is <1.5, >1.5, and >2.5.
The area under the receiver operating characteristic (ROC) curve
is shown to indicate the best cut-off point (Fig. 3). All statistical
analyses are considered significant at p < 0.05.

2.9. Ethics

All participants in this study gave written consent after being
fully informed. This study was approved by the Ethics Review Board
of our institution.

3. Results

A total of 183 subjects receiving HRCT analysis are included
for evaluation. The subjects are classified as Group 1 AFB sputum
smear positive, active PTB (n=84) and Group 2 sputum smear neg-
ative pulmonary infection patients (n=99). Table 1 presents the
demographic data, and methods of confirmation of smear-positive
PTB and non-AFB smear-positive pulmonary infection for all the
patients by group and subgroup. There was no significant age dif-
ference between the groups. Males comprised the majority in each
study group. Co-morbid conditions such as anemia, diabetes, alco-
holism, chronic steroid use, uremia, and hypoalbuminemia were
noted in the 183 studied patients; however, only the presence of
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Fig. 2. A 66-year-old-male with mycoplasma pneumonia. (A) Coronal HRCT shows centrilobular nodules (white arrowhead) in right middle lobe. (B) Two months later, after
antibiotic treatment, coronal HRCT shows the centrilobular nodules disappear (white arrowhead). The score of this case is —1.

anemia proved to be a statistically significant finding among those
with AFB sputum positive, active PTB (Group 1). A history of pre-
vious PTB was a significant finding among those with negative
sputum smears. Group 1 generated spontaneous sputum for exam-
ination (p <0.001), while a greater percentage of Group 2 patients
required bronchoscopy for sputum examination (p <0.001).

HRCT was performed on all 183 patients within 24 h of presen-
tation in the ER, and the results are described in Table 2. HRCT
patterns like ground glass opacity, consolidation, bronchial wall
thickening, clusters of nodules, paratracheal adenopathy, interlob-
ular septal thickening, and cavitations were more frequent in G1
(p<0.05). Meanwhile, HRCT patterns of calcification and fibrosis
were more frequent in G2 (all p<0.05). There were no statistically
significant differences in centrilobular nodules and tree-in-bud
between G1 and G2 (p=0.156 and p=0.781, respectively).

The anatomic distribution and numbers of lung segments/sub-
segments with consolidation, cavitations, and clusters of nodules
are described in Table 3. Consolidation involving an apex segment
(s1), posterior segment of the right upper lobe (s2), or apico-
posterior segment of the left upper lobe (s1+s2); consolidation
involving the superior segment of the right or left lower lobe (s6);
cavitation in the apex segment (s1), posterior segment of the right
upper lobe (s2), or apico-posterior segment of the left upper lobe
(s1+5s2); number of cavitation >1, number of consolidations >2;
number of clusters of nodules >3 were more frequent in G1 (all
p<0.05).

In the multivariate analysis, consolidations in the apex seg-
ment (s1), posterior segment of the right upper lobe (s2), or
apico-posterior segment of the left upper lobe (s1+s2) (p=0.010);
consolidation of the superior segment of either lower lobe (s6)

Table 1
Summiary of clinical profiles and methods of confirmation by group (N=183).
Variables? Group 1 Group 2
(n=84) 2a (n=40) 2b (n=27) 2¢(n=32) p-Value®

Age 72.8+5.6 721+£7.7 724+5.7 724+5.0 0.556
Gender, males (%) 60(71.4) 18(46.2) 18(66.7) 20(62.5) 0.046
Previous PTB 2(24) 5(12.5) 26(96.3) 3(9.4) <.001
Cancer history 8(9.5) 0(0) 2(7.4) 3(9.4) 0.240
Anemia 41(48.8) 6(15.0) 3(11.1) 4(12.5) <.001
DM 32(38.1) 12(30.0) 9(33.3) 4(12.5) 0.062
Alcoholism 11(13.1) 6(15.0) 4(14.8) 4(12.5) 0.837
Steroid use 27(32.1%) 14(35.0) 9(33.3) 5(15.6) 0.570
Uremia 12(14.3) 7(17.5) 4(14.8) 6(18.8) 0.594
Albumin <3 17(20.2) 9(22.5) 3(11.1) 4(12.5) 0.475
Sputums-
Spontaneous 70(83.3) 21(52.5) 0(0) 0(0) <001
Bronchoscopy (TBLB/washing/brushing) 19(22.6) 19(47.5) 27(100) 32(100) <.001
Lag time of TB smear (days) 7.49 +2.66 6.63+3.33 9.26+2.88 9.34+273 0.101
Lag time of TB culture (days) 37.80+7.49 45.60 +5.47 44.48 +£2.01 39.44+5.85 <.001"
Surgical intervention 1(1.2) 0(0) 0(0) 5(15.6) 0.221
Blood culture 0(0) 0(0 0(0) 21(65.6) <.001
Urine culture 0(0) 0(0 0(0) 3(94) 0.251
Pleural effusion culture 0(0) 0(0 0(0) 4(12.5) 0.126
Antigen of atypical pneumonia and bacteria 0(0) 0(0 0(0) 8(8.1) 0.008"
Non-TB pathogen

Bacteria 0(0) 0(0 0(0) 24(22.2) <.001

Fungus 0(0) 0(0 0(0) 1(1.0) 1.000

Virus 0(0) 0(0 0(0) 1(1.0) 1.000

Mycoplasma 0(0) 0(0 0(0) 6(6.1) 0.032"
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Table 2
Summary of HRCT morphology between groups (N=183).
CT morphology? Group 1 Group 2 p-ValueP®
(n=84) 2a(n=40) 2b (n=27) 2c(n=32)
Consolidation 72(85.7) 14(35.0) 3(11.1) 28(87.5) <.001
Cavitation 51(60.7) 7(17.5) 2(74) 3(94) <.001"
Clusters of small nodules/mass 69(82.1) 10(25.0) 0(0) 0(0) <.001"
Septal thickening 55(65.5) 18(45.0) 2(7.4) 12(37.5) <.001"
Bronchial wall thickening 69(82.1) 20(50.0) 7(25.9) 10(31.3) <.001"
Ground glass opacity 74(88.1) 27(67.5) 11(40.7) 22(68.8) <.001"
Centrilobular nodules 43(51.2) 35(87.5) 5(18.5) 21(65.6) 0.156
Tree-in-bud 45(53.6) 35(87.5) 2(7.4) 14(43.8) 0.781
Paratracheal adenopathy 56(66.7) 8(20.0) 4(14.8) 4(12.5) <.001"
Fibrosis 2(2.4) 11(27.5) 17(63.0) 0(0) <.001
Calcification 6(7.1) 6(15.0) 19(70.4) 0(0) 0.001°
2 Data are presented as numbers with percentage (%).
b p-Value derived from the difference between group 1 and group 2 with Pearson’s chi-square test or Fisher’s exact test.
" p-Value <0.05.
Table 3
Anatomic distribution of involved segments/sub-segments and the number of segments with consolidation, cavitation, and clusters of nodules (N=183).
Location? Group 1 Group 2 p-Value®
(n=84) 2a(n=40) 2b(n=27) 2c(n=32)
Consolidation 72(85.7) 14(35.0) 3(11.1) 28(87.5)
s1,s2,s1+s2 69(82.1) 10(25.0) 3(11.1) 6(18.8) <.001
s3, 54, s5 15(17.9) 2(5.0) 1(3.7) 5(15.6) 0.047
s6 41(48.8) 6(15.0) 1(3.7) 3(9.4) <.001"
s7,s8,s7+s8, 59,510 13(15.5) 3(7.5) 0(0) 28(87.5) 0.012°
Number >2 36(42.9) 1(2.5) 0(0) 17(53.1) <.001"
Cavitation 51(60.7) 7(17.5) 2(7.4) 3(9.4)
s1,s2,s1+s2 51(60.7) 5(12.5) 1(3.7) 1(3.1) <.001
s3, 54, s5 5(6.0) 0(0) 0(0) 1(3.1) 0.095
s6 21(25.0) 2(5.0) 1(3.7) 0(0) <.001"
s7,s8,s7+s8, 9, s10 3(3.6) 0(0) 0(0) 3(9.4) 1.000
Number >1 32(38.1) 0(0) 0(0) 2(6.3) <.001
Clusters of nodules/mass 69(82.1) 10(25.0) 0(0) 0(0)
s1,s2,s1+s2 66(78.6) 8(20.0) 0(0) 0(0) <.001"
s3, 54, s5 8(9.5) 2(5.0) 0(0) 0(0) 0.046°
s6 37(44.0) 3(7.5) 0(0) 0(0) <.001
s7,s8,s7+58, 9,510 11(13.1) 3(7.5) 0(0) 0(0) 0.011"
Number >3 46(54.8) 0(0) 0(0) 0(0) <.001

Abbreviations: s1=apical segment; s2 =posterior segment right upper lobe; s1+s2 =apico-posterior segment left upper lobe; s3 =anterior segment; s4 =lateral segment of
right middle lobe or super segment of left lingual lobe; s5=medial segment of right middle lobe or inferior segment of left lingual lobe; s6=superior segment of right or
left lower lobe; s7 = medical segment of right lower lobe; s8 = anterior segment of left lower lobe; s7 +s8 = medial-anterior segment of left lower lobe; s9 = lateral segment of
right or left basal lower lobe; s10 = posterior segment of right or left basal lower lobe.

2 Data are presented as numbers with percentage by group (%).

b p-Value derived from the comparison between group 1 and group 2 with Pearson’s chi-square test or Fisher’s exact test.

" p-Value <0.05 statistically significant.

(p<0.001); cavitations (p=0.033); clusters of nodules (p<0.001)
not related to the number and location were independently sig-
nificant factors that were predictive for G1. Only the centrilobular
nodules had an independently negative predictive value for G1
(p=0.011) (Table 4).

Using the five independent variables that were associated with
G1, a prediction score was generated to help differentiate between
G1 and G2.The ROC curve analysis is shown in Fig. 3. The area under
the curve is 0.96 + 0.014 for our prediction model. With anideal cut-
off point score of 3, the specificity, sensitivity, positive predictive

Table 4

value (PPV), and negative predictive value (NPV) are 90.9%, 96.4%,
90.0%, and 96.8%, respectively.

4. Discussion

The clusters of nodules represent the peri-bronchovascular nod-
ules, which were significant findings in G1. Poey et al. and Heo et
al. found similar results among patients with active PTB [24,25]. In
our study, no clusters of nodules were identified in the G2c patients,
which is comparable to the Tanaka et al. study which revealed no

Summary of the results of multivariate logistic regression for patients with smear-positive, active PTB (N=183).

Term Estimated g (Std. Err.) OR [95% CI] p-Value Weighting score
Consolidation s1, s2, s1+s2 1.83(0.71) 6.21[1.54-24.99] 0.010 1
Consolidation s6 3.44(0.98) 31.31[4.58-213.95] <.001" 2
Cavitation 1.72(0.81) 5.6 [1.15-27.29] 0.033" 1
Clusters of nodules/mass 5.21(0.96) 183.83 [28.25-1196.16] <.001" 3
Centrilobular nodules —1.77 (0.69 0.17 [0.04-0.67] 0.011" -1

Abbreviations: s1 = apical segment; s2 = posterior segment right upper lobe; s1 +s2 = apico-posterior segment left upper lobe; s6 = superior segment of right or left lower lobe.
Weighting score is observed according the ratio of each estimated S using the estimated B 1.72 of cavitation as for the base. The relative score is given 1 as the ratio <1.5, 2
as ratio > 1.5, and 3 as ratio > 2.5. Since the effect of centrilobular nodules is negative with a ratio < 1.5, then the relative score is set as for —1.

" p-Value<0.05.
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Fig. 3. A receiver operating characteristic (ROC) curve plots the false positive rate
against the true positive rate for each possible cutoff for a diagnostic test. The area
under this curve generated from the multiple logistic regression model with a 95%
CI is 0.968 [0.945-0.990]. The best cut-off probability is 0.68 and the cutoff point
of relevance is 3. The specificity, sensitivity, positive predictive value (PPV), and
negative predictive value (NPV) are 90.9%, 96.4%, 90.0%, and 96.8%, respectively.

nodules on HRCT examination of CAP patients (no active PTB cases)
[26].

Physicians in the ER play a crucial role in the identification of
potential PTB patients. Hsieh et al. revealed that a high propor-
tion of hospitalized, active PTB cases are often admitted through
the ERwith an initial diagnosis of CAP, which further delays RI and
increases the risk of nosocomial infection [4,27]. Furthermore, 34%
of active PTB cases had atypical CXR presentations, and only 37.7%
with sputum from spontaneous cough [4]. Steen reported 31 of
212 (15%) smear-positive PTB patients also had one or more neg-
ative initial sputum smears [28]. The diverse clinical presentation
of ER patients with PTB, as well as the limited number of isolation
rooms available (especially during influenza outbreaks), not only
complicates triage, but also makes development and implementa-
tion of effective triage screening criteria crucial to the success of
PTB management [29,30].

While reducing the number of isolated patients who have a
low likelihood of active PTB may reduce hospital costs, it is impor-
tant not to misdiagnose patients who have smear-positive PTB. The
subsequent costs associated with late treatment and contact inves-
tigation could actually offset the original savings [31]. During flu
season, influenza is one of the leading causes of ER visits, and the
availability of isolation rooms is essential [30]. With this in mind,
we created a G1 prediction score based on 5 key HRCT findings:
(1) consolidation involving the apex segment of either lung (s1),
posterior segment of the right upper lobe (s2), or apico-posterior
segment of the left upper lobe (s1 +s2); (2) consolidation involving
the superior segment of the right or left lower lobe (s6); (3) pres-
ence of a cavitary lesion; (4) presence of clusters of nodules; (5)
absence of centrilobular nodules. The ROC curve (Fig. 3) identified
a score of 3 points as the cut-off. At this point, the sensitivity hits
96.4%, and the NPV approaches 96.8%. Anideal test would have both
100% sensitivity to avoid missing any patients with active disease
and 100% NPV to assure negative results truly represented disease-
free status. This is extremely important in public health situations
that deal with highly infectious diseases like AFB sputum positive,
active PTB.

Campos et al. evaluated the efficacy of a single first-sputum
nucleic acid amplification (NAA) test to rapidly and accurately iden-
tify the subset of patients with suspected TB who require isolation
[10]. Compared to serial sputum smear analysis currently endorsed
by the CDC, first sputum NAA demonstrated an 87% sensitivity and
99% NPV in this study. The future of diagnostic testing may soon
include the use of first sputum NAA, but current guidelines are still
in effect. Furthermore, if sputum was not available from sponta-
neous cough or specimens of bronchoscope, the NAA test was not
feasible. Our study demonstrates the effective use of HRCT to pre-
dict smear-positive, active PTB cases in advance of the serial sputum
results or patients without spontaneous sputum, thereby decreas-
ing the transmission rate and opening up isolation rooms needed
for other communicable diseases, such as influenza and SARS.

4.1. Limitations

We limited our scope to the reliability and reproducibility of the
five variables predictive of PTB. The demographic and clinical char-
acteristics of patients with PTB may differ in other geographic areas,
so the model needs to be validated in other settings before it can be
implemented in clinical practice. Although HRCT is widely available
today, some countries may not have access to HRCT technology.
Reader experience is another limitation also.

5. Conclusion

The smear-positive, active PTB prediction model based upon five
characteristic HRCT findings may ease the burden of RI in areas
where availability and financial resources are limited.
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