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Changes in chest X-ray findings in 1- and
2-month group after treatment initiation for
suspected pulmonary tuberculosis
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Care Medicine, Department of months of therapy is recommended for patients administered anti-tuberculosis
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of Medicine, Seoul, Korea limited. Therefore, this study aimed to investigate changes in 1- and 2-month

medication owing to suspected pulmonary tuberculosis, reported findings are

chest X-ray (CXR) findings after the treatment initiation and compared them ac-
cording to the final diagnosis of tuberculosis or non-tuberculosis.

Methods: Patients who started anti-tuberculosis medication for suspected pul-
monary tuberculosis were selected at a tertiary referral hospital in South Korea
between January 2012 and December 2015. Changes in the 1- and 2-month CXR
findings were classified as improved, unchanged, and aggravated.

Results: Among the 120 patients enrolled in the 1-month CXR group, 76 (63.3%)
had the final diagnosis of tuberculosis. Comparison between the 1-month CXR
changes and diagnosis showed that the final diagnosis was tuberculosis in 81.8%
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(4/9) patients with improved, unchanged, and aggravated 2-month CXR findings,
respectively. In patients with the final diagnosis of non-tuberculosis, nontuber-

and aggravated 1- and 2-month CXR findings, respectively.
Conclusions: Two-month CXR findings were of limited value for deciding on

tuberculosis prevalence has dramatically decreased in
INTRODUCTION previous decades, its incidence is still intermediate (70
to 100/100,000 people per year) during the past decade
The World Health Organization estimated 10.0 million [2-4]. Appropriate diagnosis is one of the most import-

new cases of tuberculosis in 2018 [1]. Tuberculosis re- ant components to manage tuberculosis. Although
mains a major health concern in South Korea. Although culture is regarded as the gold standard in diagnosing
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tuberculosis [5], the positive rate of sputum acid-fast
bacillus (AFB) culture for pulmonary tuberculosis is ap-
proximately only 70% to 80% [6-8]. Moreover, in case
of negative microbial culture from respiratory samples,
pulmonary tuberculosis is occasionally diagnosed based
on the typical histological findings (i.e., chronic gran-
ulomatous inflammation with caseous necrosis) with
good response to anti-tuberculosis medications [g].
Symptomatic patients with radiological findings com-
patible with active pulmonary tuberculosis have been
regarded as pulmonary tuberculosis if their symptoms
and radiographic lesions improved on anti-tuberculosis
medication, even if they had negative AFB culture re-
sults and/or without typical histological findings. These
cases have been defined as “possible” tuberculosis in
previous studies and account for approximately 5% of
all tuberculosis cases [10,11].

After initiating the anti-tuberculosis medication for
suspected pulmonary tuberculosis, the current guide-
lines recommend that the attending physician should
re-evaluate after a thorough clinical and radiographic
follow-up study performed after 2 to 3 months of ther-
apy [12]. This recommendation implies that clinicians
should suspect diseases other than pulmonary tubercu-
losis if clinical or radiographic improvement is not ob-
served. However, there is no firm evidence for this rec-
ommendation. Particularly, it is uncertain if'a follow-up
radiological study will be improved in all cases of tu-
berculosis when performed 2 months after the treat-
ment initiation. Moreover, no study has investigated the
re-evaluation based on the chest X-ray (CXR) obtained at
around < 2 months after the treatment initiation. There-
fore, this study aimed to investigate changes in 1- and
2-month CXR findings after the treatment initiation
and compare these changes with the final diagnosis in
those who started anti-tuberculosis medication for sus-
pected pulmonary tuberculosis.

METHODS

Study subjects

A retrospective review of the medical records at Asan
Medical Center (a 2,700-bed referral hospital in Seoul,
South Korea) revealed that 2,170 patients were admin-
istered anti-tuberculosis medication for confirmed or
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suspected pulmonary tuberculosis between January
2012 and December 2015. Among them, 1,578 patients
who had confirmed pulmonary tuberculosis with My-
cobacterium tuberculosis identified in the culture from a
respiratory sample were excluded. Additionally, 85 pa-
tients were excluded based on the diagnosis in typical
histological findings. Therefore, 507 patients who re-
ceived = 1 dose of anti-tuberculosis medication for sus-
pected pulmonary tuberculosis only based on radiolog-
ical findings and/or clinical symptoms remained. Some
patients were further excluded due to the following rea-
sons: (1) presence of pleural effusion; (2) not treated with
the standard regimen,; (3) transferred to another hospital
before making the final diagnosis; (4) underwent lung
resection; and (5) visible lung lesion on computed to-
mography images but not on CXR. Finally, a total 0of'368
patients remained. Their medical records were retro-
spectively reviewed.

Changes between the baseline and 1-month or
2-month CXR findings of these patients were analyzed
and then compared with their final diagnoses. The
study protocol was approved by the Institutional Review
Board (IRB) of the Asan Medical Center (IRB no.: 2017-
1071), which waived the requirement for informed con-
sent because of the retrospective nature of the analysis.

One- and Two-month CXR groups

Patients with (1) lack of CXR images taken at 1 month
(between 30 + 7 days); (2) therapeutic duration with an-
ti-tuberculosis medication of < 23 days; and (3) the final
diagnosis before 23 days were further excluded, and
changes in the 1-month CXR finding with the final
diagnosis were evaluated for the remaining patients
(1-month group). Similar exclusion criteria were used on
patients in the 2-month group: (1) lack of CXR images
taken at 2 months (between 60 + 14 days); (2) anti-tuber-
culosis medication treatment duration of < 46 days; and
(3) the final diagnosis was made of < 46 days.

Among the enrolled patients, some patients did not
undergo CXR at 2 months because their treatment was
discontinued based on the 1-month CXR findings after
the treatment initiation. Moreover, other patients un-
derwent CXR for the first time 2 months after the treat-
ment initiation. Therefore, the 1- and 2-month groups
consisted of different patient groups. However, some
patients were included in both groups if they underwent

https://doi.org/10.3904/kjim.2019.036


www.kjim.org

Lee JH, et al. CXR changes in 1- and 2-month in PTB

CXR both at 1 and 2 months.

Definition of tuberculosis and non-tuberculosis
Suspected tuberculosis was defined as pulmonary tu-
berculosis suspected by clinicians based on radiological
and/or clinical signs, without definite evidence of tuber-
culosis, such as the growth of M. tuberculosis in AFB cul-
tures, typical histological findings, or positive nucleic
acid amplification test results. In patients with suspect-
ed tuberculosis, the final diagnosis was identified by the
retrospective medical record review and classified into
tuberculosis and non-tuberculosis. The final diagno-
sis of tuberculosis was made based on radiological and
clinical improvement after 6 months of standard an-
ti-tuberculosis therapy [10,13]. The standard therapy was
defined according to guidelines as an intensive phase,
consisting of isoniazid, rifampin, ethambutol, and pyra-
zinamide, followed by a continuation phase, consisting
of isoniazid, rifampin, and ethambutol.

Non-tuberculosis was diagnosed using various di-
agnostic tools, such as biopsy with or without surgery,
culture, and imaging follow-up. Among our study sub-
jects, a few patients were initiated anti-tuberculosis
medication based on lung biopsy results suspected with
tuberculosis (such as granuloma), but their treatment
was discontinued several weeks or months (< 6 months)
after the treatment initiation because their radiologic
findings have not been improved. In such cases, if (1)
negative AFB culture findings were found; (2) negative
results for nucleic acid amplification test performed on
lung biopsy specimen were obtained; and (3) radiologic
findings remained unchanged for at least 6 months, the
patients were diagnosed with granuloma. In the present
study, granuloma was classified into the non-tubercu-
losis group, because tuberculosis was defined as only
when radiological and clinical improvement was noted
after anti-tuberculosis therapy.

Imaging evaluation

In this study, two pulmonologists and one radiologist
independently reviewed changes in CXR images without
knowing the patients’ final diagnosis. The baseline CXR
image, which was obtained just before the initiation of
anti-tuberculosis therapy, was compared with the CXR
image taken at 1 or 2 months of treatment. Changes in
suspected tuberculosis lesions on CXR were classified
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as (1) improved, (2) unchanged, and (3) aggravated. If dis-
agreement was observed between them, a consensus de-
cision was achieved after discussion.

Data collection and statistical analysis

The Student’s t test was used to compare continu-
ous variables, and the chi-square or Fisher’s exact test
for categorical variables. All tests of significance were
two-sided; p values of < 0.05 were considered as indic-
ative of statistical significance. All analyses were per-
formed using the SPSS software version 24.0 (IBM Co.,
Armonk, NY, USA).

RESULTS

Study enrollment

Atotal of 120 patients were enrolled in the 1-month CXR
group after applying the exclusion criteria between Jan-
uary 2012, and December 2015. The exclusion criteria are
presented in Fig. 1. Fig. 2 shows that 167 patients were
included in the 2-month study group. A total of 47 pa-
tients underwent CXR both at 1 and 2 months after the
treatment initiation and were included in both the 1-
and 2-month groups. Table 1 presents the baseline char-
acteristics of 267 study subjects according to the study

group.

One-month CXR changes and diagnosis
Table 2 shows the baseline characteristics of 120 patients
in the 1-month group. The mean age of patients in the
1-month group was 53.2 years, and 58.3% of them were
men. The final diagnosis of 120 patients was tubercu-
losis in 76 (63.3%) patients and non-tuberculosis in the
remaining 44 (36.7%) patients. The baseline characteris-
tics of the two groups were comparable, except for the
differences in age and presence of malignancy (Table 2).
Compared with the baseline CXR images, 1-month
images were improved changes in 55 (45.8%), unchanged
in 52 (433%), and aggravated in 13 (10.8%) patients.
Among them, 45, 26, and five patients had a final diag-
nosis of tuberculosis (Fig. 1). Therefore, the final diag-
nosis was tuberculosis in 81.8% (45/55), 50.0% (26/52), and
385% (5/13) in patients with 1-month CXR who showed
improved, unchanged, and aggravated findings, respec-
tively. Among the 76 patients who were finally con-

www.Kkjim.org 1147


www.kjim.org

KJIM™

368 Eligible patients received anti-tuberculosis medication because of
suspected tuberculosis, between
January 2012 and December 2015

248 Excluded
163 Did not take CXR at 1-month

after treatment initiation

72 Total treatment duration with
anti-tuberculosis medication
<23 days

13 Diagnosed as other disease
before 23 days after treatment
initiation

‘ 120 Patients included in 1-

'

month study group ‘

/

‘ 55 Improved ‘ ‘ 52 Unchanged ‘ ‘ 13 Aggravated ‘
‘ 45TB ‘ ‘IONon-TBI ‘ 26TB ‘ ‘26Non-TB‘ ‘ 5TB ‘ ‘SNon-TBI

Figure 1. Study flow chart of the 1-month group. CXR, chest
X-ray; T'B, tuberculosis.

The Korean Journal of Internal Medicine. Vol. 35, No. 5, September 2020

368 Eligible patients received anti-tuberculosis medication because of
suspected tuberculosis, between
January 2012 and December 2015

201 Excluded

97 Total treatment duration with
anti-tuberculosis medication
<46 days

72 Did not take CXR at 2-month
after treatment initiation

32 Diagnosed as other disease before
46 days after treatment initiation

in 2-month study group ‘

{

| 167 Patients included

'

‘ 108 Improved ‘ ‘ 50 Unchanged ‘ ‘ 9 Aggravated ‘
| 100 TB l |8Non—TB| | 35TB ‘ |15 Non—TB| ‘ 4T8B l ‘SNon—TB‘

Figure 2. Study flow chart of the 2-month group. CXR, chest
X-ray; T'B, tuberculosis.

Table 1. Baseline characteristics in the 267 subjects according to the study group

Characteristic (HT:)?()17) 1'I81°: lg;’)up Z'Tzlr:)il f:’()r;;uP pvalue
Age, yr 52.1+15.7 53.2 +15.2 51.3. +16.1 0.309
Male sex 167 (62.5) 70 (58.3) 97 (58.1) 0.966
Body mass index, kg/m?* 22.0%3.2 21.8 £33 22.2+3.1 0.287
Current or past smoker 136 (50.9) 55 (45.8) 81 (48.5) 0.655
Previous history of tuberculosis treatment 53(19.9) 24 (20.0) 29 (17.4) 0.570
Presence of cavity 56 (21.0) 25 (20.8) 31(18.6) 0.632
Underlying diseases

Hypertension 60 (22.5) 26 (21.7) 34 (20.4) 0.788

Malignancy 57(21.3) 28(23.3) 29 (17.4) 0.211

Diabetes mellitus 32 (12.0) 13 (10.8) 19 (11.4) 0.885

Values are presented as mean + SD or number (%).

firmed with pulmonary tuberculosis, the CXR taken at 1
month showed improvement in 45 (59.2%), no change in
26 (34.2%), and aggravation in five (6.6%) patients.

Detailed diagnoses of 44 patients in the non-tuber-
culosis group are described in Table 3. Nontuberculous
mycobacteria (NTM) were the most common diagnoses
in patients with improved or unchanged 1-month CXR
findings, and malignancy was the most common cause
in patients with aggravated findings. The etiologic or-
ganism was Mycobacterium avium complex (MAC) in all
six patients with improved 1-month CXR finding, with
the final diagnosis of NTM.

1148 www.kjim.org

Two-month CXR changes and diagnosis
The baseline characteristics of 167 patients in the
2-month group are presented in Table 4. Among them,
139 (83.2%) were finally diagnosed with tuberculosis,
whereas the remaining 28 (16.8%) were diagnosed with
nontuberculous disease. No statistically significant dif-
ferences in the baseline characteristics were noted, ex-
cept for cavitary lesions on CXR and previous history of
tuberculosis treatment (Table 4).

Compared with the baseline CXR images, the 2-month
CXR image findings showed improved changes in 108
(64.7%), no changes in 50 (29.9%), and aggravated chang-
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Table 2. Baseline characteristics in the 1-month group according to the final diagnosis

Characteristic Total Tuberculosis Non-tuberculosis pvalue
(n=120) (n=76) (n=44)
Age, yr 53.2 £15.2 50.8 £16.0 57.3.£12.9 0.018
Male sex 70 (58.3) 42 (55.3) 28(63.6) 0.370
Body mass index, kg/m?* 21.8 £33 22.1%3.4 21.2+2.9 0.130
Current or past smoker 55 (45.8) 34 (44.7) 21 (47.7) 0.751
Previous history of tuberculosis treatment 24 (20.0) 12 (15.8) 12 (27.3) 0.130
Presence of cavity 25 (20.8) 12 (15.8) 13 (29.5) 0.074
Underlying diseases
Hypertension 26 (21.7) 18 (23.7) 8(18.2) 0.481
Malignancy 28(23.3) 12 (15.8) 16 (36.4) 0.010
Diabetes mellitus 13 (10.8) 9 (11.8) 4(9.2) 0.766

Values are presented as mean + SD or number (%).

Table 3. Detailed diagnoses of 44 patients in the 1-month group with non-tuberculosis as the final diagnosis

Variable Total (n = 44) Improved (n=10) Unchanged (n=26) Aggravated (n = 8)
Nontuberculous mycobacteria 16 6 9 1
Malignancy 14 o 8 6
Granuloma?® 4 o 4 o
Sarcoidosis 2 1 1 o
Organizing pneumonia 2 1 1 o
Bacterial pneumonia 1 (o} 1 (e}
Diffuse panbronchiolitis 1 1 o o
Castleman’s disease 1 o 1 o
Fungal pneumonia 1 o o 1
Necrotizing pneumonia 1 o 1 o
Non-specific inflammation 1 1 o o

*Among the patient whose biopsy result suspected with tuberculosis, the diagnosis of granuloma was made if (1) negative ac-
id-fast bacillus culture findings were found, (2) negative results for nucleic acid amplification test performed on lung biopsy
specimen were obtained, and (3) radiologic findings remained unchanged for at least 6 months.

es in nine (5.4%) patients. Fig. 2 shows that among the
patients with the 2-month CXR who showed improved,
unchanged, and aggravated findings, tuberculosis was
the final diagnosis in 92.6% (100/108), 70.0% (35/50), and
44.4% (4/9), respectively. Among the 139 patients who
were finally diagnosed with pulmonary tuberculosis,
the 2-month CXR showed improvement in 100 (71.9%),
no change in 35 (25.2%), and aggravation in four (2.9%)
patients.

Table 5 shows the detailed diagnoses of patients with
nontuberculous disease. Among them, NTM was the
most common cause of improvement in patients with

https://doi.org/10.3904/kjim.2019.036

the 2-month CXR findings, whereas granuloma was the
most common reason for unchanged 2-month CXR
findings. Among the six patients with NTM who had
improved CXR findings, the etiologic organism was
MAC in 83.3% (5/6). Among the patients with aggravated
changes, malignancy was the most common cause.

DISCUSSION

Current guidelines recommend that patients who have
started anti-tuberculosis medication because of clinical
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Table 4. Baseline characteristics in the 2-month group according to the final diagnosis

Characteristic Total Tuberculosis Non-tuberculosis el
(n=167) (n=139) (n=28)
Age, yr 51.3+106.1 50.9 +15.8 54.4£17.5 0.326
Male sex 97 (58.1) 79 (56.8) 18 (64.3) 0.466
Body mass index, kg/m? 22.2%3.1 22.4%3.1 21.2+2.8 0.084
Current or past smoker 81 (48.5) 68 (48.9) 13 (46.4) 0.810
Previous history of tuberculosis treatment 29 (17.4) 19 (13.7) 10 (35.7) 0.005
Presence of cavity 31(18.6) 22 (15.8) 9(32.1) 0.043
Underlying diseases
Hypertension 34 (20.4) 31 (22.3) 3 (10.7) 0.205
Malignancy 29 (17.4) 21 (15.1) 8(28.6) 0.086
Diabetes mellitus 19 (11.4) 18 (12.9) 1(3.6) 0.204

Values are presented as mean + SD or number (%).

Table 5. Detailed diagnosis of 28 patients in the 2-month group with non-tuberculosis as the final diagnosis

Variable Total (n = 28) Improved (n = 8) Unchanged (n=15)  Aggravated (n =5)
Nontuberculous mycobacteria 10 6 2 1
Malignancy 6 o 4 3
Granuloma?® 5 o 5 o
Sarcoidosis 2 1 1 o
Organizing pneumonia 1 o 1 o
Pneumoconiosis 1 o 1 o
Castleman’s disease 1 o 1 o
Fungal pneumonia 1 o o 1
Non-specific inflammation 1 1 o) o

*Among the patient whose biopsy result suspected with tuberculosis, the diagnosis of granuloma was made if (1) negative ac-
id-fast bacillus culture findings were found, (2) negative results for nucleic acid amplification test performed on lung biopsy
specimen were obtained, and (3) radiologic findings remained unchanged for at least 6 months.

and/or radiological signs of tuberculosis alone should
be re-evaluated after 2 to 3 months of therapy [12] be-
cause various diseases other than pulmonary tuberculo-
sis showed similar clinical and/or radiological findings.
However, no study has confirmed the appropriateness
of this recommendation. To our knowledge, the pres-
ent study is the first to evaluate this issue. We believe
that our findings have several important clinical impli-
cations.

First, changes in the 2-month CXR findings after the
treatment initiation appears to be an imperfect tool for
the precise evaluation of patients with suspected tuber-
culosis. This is because changes noted in the 2-month

1150 www.kjim.org

CXR findings showed inconsistent results compared
with the patient’s final diagnosis. Various changes in
the 2-month CXR findings, including improvement, no
change, and aggravation, would seem to make it difficult
for an attending physician to decide whether to contin-
ue the anti-tuberculosis treatment or re-evaluate the
lesion that was suspected as indicative of tuberculosis.
Notably, the evidence supporting the recommendation
in the current guidelines to re-evaluate at 2 to 3 months
after the treatment initiation is limited [12] because it is
based on one study published in 1989 [14]. That study
had limitations in terms of the sample size and treat-
ment adequacy. That is, the radiological evaluation was
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performed in 139 patients only, and anti-tuberculosis
therapy consisted of isoniazid, rifampin, and etham-
butol, without pyrazinamide. Moreover, rifampin was
excluded in the regimen for pregnant women. Further,
repeat radiographic evaluation was performed 3 months
after the therapy in that study, not 2 months.

Second, our study results suggested that radiographic
follow-up 1-month after the treatment initiation would
be beneficial in patients suspected with pulmonary tu-
berculosis because 1-month CXR could be useful for
judging whether re-evaluation would be necessary ear-
lier than 2 months. We showed that among the patients
who showed unchanged findings on the 1-month CXR,
half of the patients’ final diagnosis was non-tuberculo-
sis. Moreover, among the patients with CXR findings
that showed aggravation at 1-month, most of them had
the final diagnosis of non-tuberculosis. These findings
suggest that if 1-month CXR after the treatment initia-
tion shows unchanged or aggravated findings, immedi-
ate work-up might be considered to evaluate the possi-
bility of other diseases, such as malignancy.

Third, patients with pulmonary tuberculosis having
unchanged or even aggravated findings in the 1- and/
or 2-month CXR are not especially rare. Previous stud-
ies reported that CXR uncommonly show unchanged
findings compared with baseline findings even after 2
months of anti-tuberculosis treatment for pulmonary
tuberculosis. For example, one report in Japan showed
that 40.2% (29/72) of patients showed no improvement
in CXR findings after 2 months of anti-tuberculous
treatment [15]. How et al. [16] also showed that 35.9% of
patients showed unchanged CXR findings after 8 weeks
of anti-tuberculosis treatment. Moreover, some patients
with pulmonary tuberculosis revealed transient aggra-
vation on 1- or 2-month CXR even after an appropri-
ate treatment in the present study. This is highly likely
caused by temporary deterioration due to a paradoxi-
cal response, which is defined as transient radiological
worsening of pre-existing tuberculosis lesions or devel-
opment of new lesions not attributable to the normal
course of tuberculosis following the anti-tuberculosis
treatment [17]. Previous studies have shown that the in-
cidence of paradoxical response of pulmonary tubercu-
losis is 2% to 10% with a median onset time of 26 to 87
days after the initiation of anti-tuberculosis treatment
[18-20].

https://doi.org/10.3904/kjim.2019.036

KJIM™

Fourth, even among those whose CXR findings were
improved after treatment, the final diagnosis was not
pulmonary tuberculosis in a few patients. NTM lung dis-
ease was the most common diagnosis of these patients;
most of etiologic organism was MAC. The incidence
of pulmonary MAC has been increasing worldwide,
including in South Korea [21]. Because the symptoms
and radiographic findings of MAC pulmonary disease
are similar to those of pulmonary tuberculosis [22-24],
pulmonary MAC lung disease should be considered as
one of the differential diagnoses in patients with sus-
pected tuberculosis when the AFB culture results are
not yet available. Previously, we have shown that spon-
taneous negative conversion of sputum cultures occurs
in approximately half'of patients with MAC lung disease
[25]. One of the predictors of sputum conversion is tran-
sient (= 1 month) anti-tuberculosis medication during
the initial diagnosis. Namely, the transient treatment
with anti-tuberculosis medication, including rifampin
and ethambutol, before the definite diagnosis of MAC
lung disease may lead to improved radiological find-
ings. The results in this study suggested that the pos-
sibility of MAC lung disease should be considered even
in patients with improved radiological lesions after an
anti-tuberculosis medication, given that the incidence
of MAC lung disease has been increasing.

This study had several limitations. Most significantly,
it was a retrospective design, was conducted at a single
referral center, and included a relatively small number
of cases. Second, changes in clinical symptoms were not
properly assessed because the data were retrospectively
collected. However, it should be noted that it was not
possible to evaluate the change in clinical symptoms for
most patients because most of our patients were asymp-
tomatic at the time of tuberculosis medication initiation.
Third, although no differences were observed in base-
line characteristics between the 1- and 2-month groups,
most of them consisted of different patients. Therefore,
the diagnostic yield at 1- and 2-month CXR was not di-
rectly compared in patients with suspected tuberculosis.
Fourth, a substantial proportion of patients who started
anti-tuberculosis medication did not undergo the 1- or
2-month CXR follow-up examination and therefore
were excluded from the analysis. Finally, the decision on
whether to re-evaluate the lung lesions according to the
CXR results was solely made by the attending clinicians
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without following a standard protocol.

In conclusion, CXR performed at 2 months appeared
as an imperfect tool in deciding whether to continue the
anti-tuberculosis medication in patients with suspect-
ed pulmonary tuberculosis who started anti-tubercu-
losis medication. In addition, it would be beneficial to
perform CXR at 1 month after the treatment initiation
so that earlier work-up can be performed to assess the
possibility of diseases other than pulmonary tuberculo-
sis in patients with unchanged or aggravated findings.
Moreover, patients with the final diagnosis of tubercu-
losis could rarely have unchanged or even aggravated
findings in the 1- and/or 2-month CXR. Finally, even in
the case with improved findings at 1- or 2-month CXR,
NTM lung disease may still be considered rather than
pulmonary tuberculosis.

KEY MESSAGE

1. Changes in 2-month chest X-ray (CXR) findings
after the treatment initiation appears to be an
imperfect tool for the precise evaluation of pa-
tients with suspected tuberculosis.

2. Radiographic follow-up 1 month after the treat-
ment initiation would be beneficial because
1-month CXR could be used to determine the
need for re-evaluation.

3. Improved findings in 1- or 2-month CXR may
be caused by nontuberculous mycobacteria lung
disease rather than pulmonary tuberculosis.
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