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TUBERCULOUS PLEURAL EFFUSION DIAGNOSED BY
NEGATIVE CONTROL VALUE OF QUANTIFERON®:
A PROSPECTIVE COHORT STUDY

'Kazumasa AKAGI, 'Kiyoyasu FUKUSHIMA, 'Ritsuko MIYASHITA, "Yuko KANEKO,
'Naomi EHARA, 'Akira KONDO, *Toru KUBO, and *Hiroshi MUKAE

Abstract [Background] Tuberculous pleural effusion (TPE) is important as one of the differential diagnoses
of pleural effusion. However, accurate diagnosis of TPE from microbiological investigations is difficult and
adenosine deaminase (ADA) is often helpful. In TPE, interferon (IFN)-vy is reportedly increased in pleural
effusion. Considering the negative control value (Nil) of QuantiFERON® (QFT®) represents the IFN-y itself,
we propose that Nil in pleural effusion could improve the diagnostic yield of TPE. [Methods] Data on patients
with pleural effusion were collected and analyzed between November 30th, 2010 and April 30th, 2020 in
Japanese Red Cross Nagasaki Genbaku Isahaya Hospital. Nil in pleural effusion was measured by QFT® and
the diagnostic yield of Nil in pleural effusion to plasma Nil and ADA in pleural effusion was compared.
[Results] 226 cases were analyzed. TPE was identified in 43 cases (19.0%) and non-TPE in 183 cases (81.0%).
Analysis of QFT®-3G and QFT®-Plus for TPE using whole blood showed 88.2% sensitivity and 84.5%
specificity. Plasma Nil showed 88.9% sensitivity and 81.1% specificity for a cut-off value of 0.16 U/L and
the area under the curve (AUC) was 0.88 (p<<0.001). ADA in pleural effusion showed 88.9% sensitivity
and 88.0% specificity for a cut-off value of 42.2 U/L and the AUC was 0.94 (p<0.001). Nil in pleural
effusion showed 94.4% sensitivity and 94.0% specificity for a cut-off value of 1.28 U/mL and the AUC was
0.98 (p<0.001). Overall, Nil in pleural effusion showed superior diagnostic yield compared to plasma Nil
and ADA in pleural effusion (p=0.0033, 0.0498). [Conclusion] Nil in pleural effusion as measured by
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QFT® showed superior diagnostic yield of TPE.

Key words: QuantiFERON®-Plus, QuantiFERON®-3G, Nil, IFN-y, ADA

BACKGROUND

Tuberculosis is still a life-threatening infection worldwide.
About 10 million people suffered from the disease in 2019,
with about 1.4 million people dying”. In Japan, 14,460
people suffered from tuberculosis and 2,088 people died in
2019?. Newly registered patients are decreasing gradually, but
morbidity was as high as 12.3%, while morbidities in Europe
and United States are almost below 10%. Japan has not yet
achieved low-incidence status. Tuberculous pleural effusion
(TPE) accounted for more than half of extrapulmonary
tuberculosis and 2,671 people were diagnosed with TPE
in 2019 in Japan®?. Among TPE patients with a normal
radiograph except for the pleural effusion, 55% cases report-
edly showed positive sputum cultures for Mycobacterium

tuberculosis®. Accurate and rapid diagnosis of TPE is

necessary to prevent tuberculosis expansion. As diagnostic
methods for TPE, Ziehl-Neelsen staining or culture of pleural
effusion, nucleic acid amplification test (NAAT), pleural
biopsy, and adenosine deaminase (ADA) are considered.
However, the sensitivities of Ziehl-Neelsen staining and
culture are low and the culture test requires too long to
reach the diagnosis. The diagnostic yield for TPE in previous
study was as follows: Ziehl-Neelsen staining of sputum, 12%;
pleural effusion, 2%; culture of sputum, 52%; and pleural
effusion, 11%3. NAAT offered 62—76.5% sensitivity *. Pleural
biopsy is an invasive method that is often contraindicated
for the aging population with tuberculosis. ADA shows high
sensitivity and specificity, but interpretation requires care.
In recent years, interferon (IFN) -y in pleural effusion has been
reported as effective in distinguishing TPE®. Nil as measured
by QuantiFERON® (QFT®) represents IFN-y itself and we
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propose that the Nil in pleural effusion could improve the
diagnostic yield of TPE.

METHODS

Subjects

We prospectively collected and analyzed the data on
patients with pleural effusion for the period from November
30th, 2010 to April 30th, 2020 in Japanese Red Cross Nagasaki
Genbaku Isahaya Hospital. We defined immunosuppressed
state as regular use of immunosuppressive agent or patients
with acquired immune deficiency syndrome.
Definition of TPE

We measured lactate dehydrogenase and total protein in
pleural effusion and serum in order to classify pleural effusion
into transudative or exudative. We defined TPE as exudative
pleural effusion sufficing at least one of these following
criteria: positive culture of M. tuberculosis in pleural effusion;
complication of pulmonary tuberculosis; or decreased pleural
effusion after administration of anti-tuberculosis drugs.
QFT® assays

To measure IFN-y, we utilized Nil in pleural effusion by
QFT®. We measured Nil by QFT®-3G using the standard
manufacturer's methods (QIAGEN GmbH, Hilden, Germany).
In short, we poured 50 p/ of pleural effusion into an exclu-
sive tube for cultivation. We then performed enzyme-linked
immunosorbent assay (ELISA). On the other hand, we mea-
sured Nil values by QFT®-Plus using a modified method.
In short, we used standard centrifuge tubes and omitted the
cultivation procedure. We measured plasma Nil by QFT®-3G
and QFT®-Plus using the standard manufacturer's methods,
respectively. After QFT®-Plus was approved by Japanese
Ministry of Health, Labor and Welfare, we sequentially
switched from QFT®-3G to QFT®-Plus from December 2018.
Statistical analysis

Data are presented as means (& standard deviation (SD)) or
frequencies [%]. The chi-squared test or Fisher’s exact test
was used to compare categorical variables, and Student’s z-test
was used for comparing continuous data between groups.
BellCurve for Excel (Social Survey Research Information Co.,
Ltd., Tokyo, Japan) was used for analyzing descriptive
statistics and drawing tables and figures.
Ethics approval

The research protocols of this study were approved by the
Institutional Review Board of the Nagasaki Genbaku Isahaya
Hospital (approval IRB no.143).
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Informed consent
Written informed consent was obtained from all recruits.

RESULTS

272 cases were registered to this study. 46 cases with
unknown etiology were excluded and 226 cases were analyzed.
The background of cases between TPE and non-TPE was not
significantly different (Table 1). TPE was identified in 43
cases (19.0%) and non-TPE in 183 cases (81.0%) (Table 1). In
TPE, positive cultures for M. tuberculosis were seen in 4
cases (9.3%), complications of pulmonary tuberculosis were
seen in 30 cases (69.8%), pleural effusion was decreased
by anti-tuberculosis drugs in 5 cases (11.6%) and positive
nucleic amplication test was positive in one case (2.3%).
The etiology of Non-TPE was as follows: malignant pleurisy,
33.9% bacterial pneumoniae/empyema, 27.3%; chronic heart
failure, 25.7%; hydrothorax/hemothorax, 5.5%; infection due
to non-tuberculous mycobacteria (NTM), 1.6%; malignant
pleural mesothelioma, 1.6%; hepatic hydrothorax, 1.1%;
malignant lymphoma, 0.5%; organizing pneumonia, 0.5%;
eosinophilic pneumonia, 0.5%; rheumatoid arthritis, 0.5%;
alveolar hemorrhage, 0.5%; pleural hemangioma, 0.5%;
and cholecystitis, 0.5% (Table 2). No patients were in an
immunosuppressed state. ADA was significantly higher in
the TPE group (77.1£36.0 U/L vs. 27.6+£49.1 U/L; p<0.001)
and also Nil in pleural effusion was significantly higher in
the TPE group (94.8+£264.8 U/mL vs. 0.414+1.04 U/mL;
p<<0.001) (Fig. 1). Lymphocyte percentage in pleural effusion
tended to be higher in the TPE group (83.7%£22.3% vs.
71.21+31.3%), but was not significantly different (p=0.014)
(Fig. 2). Analysis of QFT®-3G and QFT®-Plus for TPE using
whole blood showed 88.2% sensitivity and 84.5% specificity.
Plasma Nil showed 88.9% sensitivity and 81.1% specificity
for a cut-off value of 0.16 U/L and the area under the curve
(AUC) was 0.88 (p<<0.001). ADA showed 88.9% sensitivity
and 88.0% specificity for a cut-off value of 42.2 U/L and the
AUC was 0.94 (p<0.001). Nil in pleural effusion showed
94.4% sensitivity and 94.0% specificity for a cut-off value
of 1.28 U/mL and the AUC was 0.98 (p<<0.001). Overall,
Nil in pleural effusion showed superior diagnostic yield
compared to plasma Nil and ADA (p=0.0033, 0.0498), while
there was no significance between plasma Nil and ADA
(p=0.0712) (Fig. 3). Correlation coefficient towards Nil was
as follows; age 0.0004, ADA 0.145, total protein 0.131, lac-
tate dehydrogenase isozyme —0.015, lymphocyte percentage

among total cells 0.06. In empyema cases, Nil in pleural

Table 1 Characteristics of cases with TPE and Non-TPE

Characteristics TPE (n=43) Non-TPE (n=183) p value
Mean age (years +SD) 81.0£14.8 79.2+11.6 p=0.377
Male [%] 34 [79.1] 126 [68.9] ~0.185
Female [%] 9 [20.9] 57 [31.1] p=E
Immunosuppressed state 0 [0] 0 [0]




TPE Diagnosed by Nil /K. Akagi et al.

effusion and ADA (mean=SD) were as follows; 0.12+0.13
U/mL, 56.71+106.1 U/L. In malignant pleurisy, Nil in pleural
effusion and ADA (mean=*SD) were as follows; 0.48+0.67
U/mL, 23.5+15.8 U/L. In NTM cases, the results of Nil in
pleural effusion and ADA were as follows; case 1 (Myco-
bacterium intracellulare) Nil 9.99 U/mL, ADA 54.2 U/L,
case 2 (Mycobacterium avium and intracellulare) Nil 0.14
U/mL, ADA 19.1 U/L and case 3 (Mycobacterium intracel-
lulare) Nil 0.44 U/mL, ADA 12.7 U/L. All of these cases
were diagnosed by positive culture of pleural effusion.

DISCUSSION

Here we showed superior diagnostic yield of Nil in pleural

Table 2  Etiology of Non-TPE

Etiology of Non-TPE frequency [%]

Malignant pleurisy 62 [33.9]
Bacterial pneumoniae/Empyema 50 [27.3]
Chronic heart failure 47 [25.7]
Hydrothorax/hemothorax 10 [ 5.5]
Non-tuberculous mycobacterial infection 31 1.6]
Malignant pleural mesothelioma 3 [ 1.6]
Hepatic hydrothorax 2 [ 1.1]
Malignant lymphoma 1[0.5]
Organizing pneumonia 1[0.5]
Eosinophilic pneumonia 1[0.5]
Rheumatoid arthritis 1[0.5]
Alveolar hemorrhage 11 0.5]
Pleural hemangioma 1[0.5]
Cholecystitis 1[0.5]
(U/mL) J/mL)
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Fig. 1 ADA and Nil in pleural effusion in TPE and Non-TPE

ADA was significantly higher in the TPE group (77.11+36.0
U/L vs. 27.6£49.1 U/L; p<0.001) and also Nil in pleural
effusion was significantly higher in the TPE group (94.8 %
264.8 U/mL vs. 0.41£1.04 U/mL; p<0.001, Student’s z-test).
ADA: adenosine deaminase, TPE: tuberculous pleural effusion, Nil:
negative control tube,
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effusion comparing to plasma QFT® and ADA in pleural
effusion, leading to promising method for evaluating TPE in
the clinical settings.

ADA, an enzyme that catalyzes deoxyadenosine into
deoxyinosine, is associated with lymphocyte activity and is

well known to increase in TPE. A meta-analysis revealed

(%)
1001 _ x 1

80

60

404
x
x
x

20 A

TPE  Non-TPE

Fig. 2 Lymphocyte percentage in pleural effusion in TPE
and Non-TPE.

Lymphocyte percentage in pleural effusion tended to be higher
in the TPE group (83.74+22.3% vs. 71.2£31.3%), but was
not significantly different (p=0.014, Students z-test).

""""" Nil (plasma)

>
:E —Nil (pleural effusion)
£ S ADA
3 o4l
2 if
"
0 ; T T T T 1
0 0.2 0.4 0.6 0.8 1

1-Specificity

Fig. 3 ROC curve comparing Nil in pleural effusion with
plasma Nil and ADA in pleural effusion.

Plasma Nil showed 88.9% sensitivity and 81.1% specificity
for a cut-off value of 0.16 U/L and the area under the curve
(AUC) was 0.88 (p<<0.001). ADA in pleural effusion showed
88.9% sensitivity and 88.0% specificity for a cut-off value of
42.2 U/L and the AUC was 0.94 (p<0.001). Nil in pleural
effusion showed 94.4% sensitivity and 94.0% specificity for a
cut-off value of 1.28 U/mL and the AUC was 0.98 (p<0.001).
Nil in pleural effusion showed superior diagnostic yield
compared to plasma Nil and ADA (p=0.0033, 0.0498, chi-
squared test), while there was no significance between plasma
Nil and ADA (p=0.0712, chi-squared test)

ROC: receiver operating characteristic, AUC: area under the curve
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the high sensitivity (92.0%) and specificity (90.0%) of
ADAY; however, setting the threshold was difficult according
to biases. Moreover, ADA sometimes shows false-positive
results for malignant mesothelioma, empyema, parapneu-
monic effusion, Q fever, Brucella, and rheumatoid arthritis”®
and tends to be misdiagnosed as malignant pleural effusion,
empyema, and lymphoproliferative disorders when =100
U/L?. In our analysis, outliers were identified, particularly in
empyema and malignant pleurisy. In fact, high ADA (mean
56.7 U/L) in empyema was misleading in distinguishing from
TPE. The results should thus be interpreted carefully.

In QFT®, the negative control value, or Nil, is measured as
the baseline IFN-y itself. The main cause of TPE is explained
as delayed-type allergic reaction toward M. tuberculosis. As
a result of Th1 reactions, IFN-y in pleural effusion has been
shown to be increased'”. Moreover, IFN-y has been reported
as significantly increased in TPE compared to non-TPE'D and
there were no constant tendencies in other etiologies to the
best of our knowledge. Among the NTM cases, high Nil
value was observed in case 1 but ADA was also increased.
Neither Nil nor ADA was increased in the remaining cases.
For the pleural effusion by NTM, further accumulation of
cases are required. Nil in pleural effusion barely correlated
with total protein, lactate dehydrogenase isozyme or lym-
phocyte percentage among total cells in pleural effusion and
possibly elevated independently, while existence of outliers
should be cared.

In general, measuring IFN-y itself requires outsourcing
test and takes cost and time. With the clinically spread QFT®
method, positive control values or stimulation of specific
antigens (ESAT-6 and CFP-10) were routinely performed but
measurement of Nil was sufficiently valuable to diagnose TPE.
In our analysis, standard centrifuge tubes were acceptable
and cultivation was not necessary when only measuring Nil.
These findings could lead to reduced expenses and promote
significantly faster diagnosis. In general, the rate of false-
positive results from the IGRA tended to increase with
patient age. This was because of decreased lymphocytes
and inactivation of the reaction to antigen stimulation'®.
Considering the correlation coefficient between age and Nil
was nearly null, diagnostic yield of Nil in pleural effusion
appeared barely affected by aging in this study and Nil was
implied to be minimally influenced by aging'®. Limitations of
this study were that no immunodeficient cases were included
and the number of cases examined by QFT®-Plus was low.
Further data should be collected from clinical settings in the
future.

CONCLUSION

Nil in pleural effusion as measured by QFT® showed
superior diagnostic yield of TPE. When we examine pleural
effusion on suspicion of TPE, Nil in pleural effusion could
help obtain the more precise diagnosis and facilitate earlier

treatment.
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Total eligible foreign-born active TB or LTBI patients registered
in 2016 or in 2017, left Japan during the course of treatment
n=2355 (all TB=297, LTBI=58) at 156 health centers

n=060 (all TB=47, LTBI=13) at 25 health centers

Excluded due to non-response

Total responded

n=295 (all TB=250, LTBI=45) at 131 health centers

- LTBI treatment not started (n=1)
- anti-TB treatment already completed before departure
(n=19: all TB=14, LTBI=5) at 4 health centers

Excluded due to being not eligible

Total enrolled

n=275 (all TB=236, LTBI=39) at 127 health centers

Fig. 1 Flow of the foreign-born active tuberculosis and latent tuberculosis infection
patients enrolled in the study registered from 2016 to 2017, Japan

TB: tuberculosis, LTBI: latent tuberculosis infection
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Table Profile of the foreign-born active tuberculosis and latent tuberculosis infection patients
enrolled in the study, n = 275, registered from 2016 to 2017, Japan

All, n (%)

All active TB, n (%) LTBI, n (%)

Number enrolled year of

275 (100%)

236 (100%)

39 (100%)

registration in 2016: 135 (49.1%) in 2016: 111 (47.0%) in 2016: 24 (61.5%)
in 2017: 140 (50.9%) in 2017: 125 (53.0%) in 2017: 15 (38.5%)
Gender
Males 155 (56.4%) 135 (57.2%) 20 (51.3%)
Females 120 (43.6%) 101 (47.8%) 19 (48.7%)

Age upon registration
(years)

Mean 30.4 (SD 11.0)
Median 27.0 (IQR 11)

Mean 30.1 (SD 11.0)
Median 27.0 (IQR 10)

Mean 32.2 (SD 11.2)
Median 31.0 (IQR 14)

Age category
< 20 years old
20-29 years old
30-39 years old

9 (3.3%)
159 (57.8%)
66 (24.0%)

7 3.0%)
142 (60.2%)
55 (23.3%)

2 (5.1%)
17 (43.6%)
11 (28.2%)

40-49 years old 21 (7.6%) 16 (6.8%) 5 (12.8%)
50= years old 20 (7.3%) 16 (6.8%) 4 (10.3%)
Destination countries China 64 (23.3%) Philippines 52 (22.0%) China 16 (41.0%)
Philippines 58 (21.1%) China 48 (20.3%) Philippines 6 (15.4%)
Vietnam 49 (17.8%) Vietnam 43 (18.2%) Vietnam 6 (15.4%)
Indonesia 44 (16.0%) Indonesia 40 (16.9%) Indonesia 4 (10.3%)
Myanmar 11 ( 4.0%) Myanmar 10 ( 4.2%) Thailand 2 (5.1%)
Thailand 10 ( 3.6%) Thailand 8 ( 3.4%) India 2(5.1%)
India 6 ( 2.2%) Nepal 5(2.1%) Others 3(7.7%)
Nepal 5( 1.8%) India 4(1.7%)
Others 28 (10.2%) Others 26 (11.0%)
Time intervals between the Median 10 Median 9 Median 15.5
immigration year and the (IQR 22)™ (IQR 22)*? (IQR 24.5)™
year of registration (months)
Time intervals between the Median 13 Median 12 Median 18
immigration year and the (IQR 26)™ (IQR 25)™ (IQR 25)7°

year of departure (months)

Patient category upon registration

1. Smear-positive pulmonary tuberculosis, new or relapsed: 70 (25.5%)
2. Smear-negative other bacteriologically-positive pulmonary tuberculosis: 75 (27.3%)

3. Bacteriologically-negative pulmonary tuberculosis: 36 (13.1%)

4. Extra-pulmonary tuberculosis: 55 (20.0%)
5. Latent tuberculosis infection: 39 (14.2%)

“168 cases were excluded due to unavailable data.
2 57 cases were excluded due to unavailable data.

11 cases were excluded due to unavailable data. The median time intervals between those among all TB cases and those among
LTBI cases indicated no statistical difference by Mann-Whitney test with z= —1.86 and P-value =0.063.

*470 cases were excluded due to unavailable data.
3 59 cases were excluded due to unavailable data.

“ 11 cases were excluded due to unavailable data. The median time intervals between those among all TB cases and those among
LTBI cases indicated no statistical difference by Mann-Whitney test with z=—1.79 and P-value=0.073.
TB: tuberculosis, LTBI: latent tuberculosis infection, SD: standard deviation, IQR: interquartile range
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Fig.2 What was the main reason for the foreign-born tuberculosis and latent tuberculosis
infection patients to leave Japan? (All cases, n=275)
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Fig. 3.1 How did you assess the understanding level of the
foreign-born tuberculosis and latent tuberculosis infection
patients about the certainty to continue anti-tuberculosis
treatment in Japan? (All cases, n=275)
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Fig. 3.2 How did you assess the understanding level of the
foreign-born tuberculosis and latent tuberculosis infection
patients about the tuberculosis health system (health insurance
system and medical expense public expenditure payment
system) in Japan? (All cases, n=275)
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Original Article

A SURVEY ON FOREIGN-BORN TUBERCULOSIS AND
LATENT TUBERCULOSIS INFECTION PATIENTS WHO TRANSFERRED-OUT
OF JAPAN DURING TREATMENT
— (1) Pre-departure Situation —

'Akihiro OHKADO, 'Lisa KAWATSU, >?Yuko HAMAGUCHI, ?Azusa YAMAGUCHI,
and *Kazuhiro UCHIMURA

Abstract [Objective] To provide primary data on the status
of foreign-born patients who started treatment for tuberculosis
(TB) or latent tuberculosis infection (LTBI) in Japan and left
Japan during treatment, further aiming to establish a cross-
border medical coordination mechanism to support the
continuation of treatment for patients.

[Methods] In 2016 and 2017, 355 foreign-born patients
notified as active TB or LTBI who reportedly left the country
during treatment were included in the survey. The items
collected were the basic information of the subjects and their
general condition before leaving Japan.

[Results] 275 patients were enrolled for analysis after
receiving responses from the public health centers. The largest
percentage of respondents (44.4%) included the staff at their
workplace as their principal consultants. Japanese language
comprehension was considered “poor” or “very poor by 50.5
% of the respondents, but medical interpreters supported less
than 5% of them. About half of the respondents answered
“undecided” or “uncertain’ about patients’ understanding of

the possibility of continuing TB treatment in Japan.

[Conclusion] It is necessary to improve the support
system by medical interpreters to make TB or LTBI patients
confident about the possibility of continuing treatment in
Japan and understand the Japanese TB health system well.

Key words: Tuberculosis, Treatment, Foreign-born, Patient

referral, Medical cooperation

"Department of Epidemiology and Clinical Research, Centre
for Japan Pre-Entry Tuberculosis Screening Quality Assess-
ment, Research Institute of Tuberculosis (RIT), Japan Anti-
Tuberculosis Association (JATA), 2Department of Epide-
miology and Clinical Research, RIT, JATA

Correspondence to: Akihiro Ohkado, Department of Epide-
miology and Clinical Research, Centre for Japan Pre-Entry
Tuberculosis Screening Quality Assessment, Research Institute
of Tuberculosis (RIT), Japan Anti-Tuberculosis Association
(JATA), 3—-1-24, Matsuyama, Kiyose-shi, Tokyo 204-—
8533 Japan. (E-mail: rit.epi.9305@jata.or.jp)

i (BR) 16 L%



Kekkaku Vol. 96, No. 7 : 203-208, 2021 203

WEITERRAZ DL 2 o 72l aa -7 4 )V A
JEGSRED 2 B

VIR FA Ak R 2amk BOK ERAR R
AL @ Rl BE R 0 RN B
2UTHE RERE

EY M aad A4V AKYEEE (COVID-19) @8y F 3 v 7 FIZHBWTCOVID-19 & k%D &
Yoo L2 2Bl REBR L 720 CHET %0 1 BIHIZ 80102 e B M ki < B RUK & F8 8k EFRICEEE %
%% L SARS-CoV-2 MR PU M A T ABE & 2 - 724, ABelEo il CT CTHikE#: % 5t 5 kikig

RO, BB B IRG 1 - AN PCR G TH 0 M P ~zmPE & 72 - 720 384iE 20 H HIZ COVID-19 D
TP &I S, FERORBANIR IR LR IAHE &2 8 A S 7z 2 I HIE 80 . COVID-19 & F84iE L
EORERE DS ORI TIIEL, MPe~ABEE o720 ABREOFRCTIC TS 5T A S &
O3 ) H T AEEE RO T2 OMiER O A28 b, PR EGE A BRI N Sk & %
B PCRRAEDS VTN O HIETH - 722 & B OB & IHHEE A %17\, F8E21 A HIZ COVID-19
D& HIBT S, AERIRBANIZIR & 72 o 720 BlifER% & COVID-19 O L&Y fIE L C b s 23 EUA
ENTEDY, COVID-19IZIEMAIY R A D B 5A41E, MG O Z ZBIC AN KD
LUl B TH 5

X—T7 =X iR, ooy A VR, kY, BEYuTiE, IGRAMAS

# g E B
20194EKIZIEE 2P B a7 1 )V R EGhE (COVID- HE B 80 KMo
1) BWRMICKE RNV FIv 7TV DL—hT, BEAERE DB aR&ECE L Lo TUMTF—E L,
R EREE TRASCOVID-19NEP S b 2 L12k D, WAFHEE @ 72 Lo RINIE @ 722 Lo
FERBE IS L TIRIREB O, IS d 2 EHRE O AR RB G LE R, 7A=Y A 4 1,
B, Z L THEBGOMEA R 2 L2 XD, 20204121 AR C e Lo
% OERHIE THBEZ T AERELWA LT 50, H BURIEE | BB L BREKE EFRICEEZZ L, MHERE

AREIRNOHE T D 20194 & 2020412 BV TH BRI T T2, FEIROWHE D Lo l272012385E 4 H
BEI2 14,400 A0 512,430 N & #)14% DK T 2 B HicMibE % %% L, SARS-CoV-2HUEMAIC CHTEDZ
THBY, FHEELY)BHSPITBAMEIKRE L o TW5BHY, Wiz 27z COBRMBETOBIE TICTHEREH L ko

xR L CCOVID-19 BHIHWMDO —@E - E->THY, TW7eHY, FE 8 H HICHFERZ HE, SEAIRE
Zeal, TONRYTF Iy 7 TIZBW T Y BT B A K K D FRD 72728, COVID-19 X heiim B e ABE & 72 - 72,
el 7z 2B 2R L 72D THET 5. FHX)FEH A%V Y (6.6mg/day), £7 bUTFV

v (CTRX 2g/q24h) % BG & 7% o 7%, ABEHE O CTH
A TWM DT Y AT ARER DM #EH% % 58 5 kR

IR BE EGSE N, IR - T LV F— R ENE HARSG © RS, LR A PRGN FE, T 489-8642 %
N V638530 160 (E-mail: infection-travel@tosei.or.jp)
(Received 3 Sep. 2021/ Accepted 22 Sep. 2021)
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WRRDIT0, VBN B % T S Wbk,
FEM BRI IERA D Bk & 7 o 7272, COVID-191
GO LI L LT, Wit R T % U PEIC
FEREA B 55 1295 H KRR & 72 o 720

ABEREBUE © RI36.6°C, I 165/82 mmHg, LH%L
59 [|l/45, WREL18 [E1/45, SpO2 95% (ZEINA) o IR
7 7 5 (Table 1) : LDH 204 IU/L, CRP 0.44 mg/dL, H
1%k 9,000/mm?, FRIMER 409X 10*/mm?, Hgb 10.8 g/dL, Ifil
B 39.1 X 104/ mmPs A 52 I I 55 X 5° 2 T 4l 1] o K
MWICHAET 230 # I A xR, WEHCT TIXRED
REIREMPMOR DT Y H T AR B LT,
FERIX &AL SOITEAE T DRk 2 8072 (Fig. 1o

ABRBEREM L B SO F X4 24 v & CTRX E#
Zkfi e L, HLfRIGROE A2 G S 278, 1B

Wl #596% %5 7 5 20214E11-12 7

BIROWRIC X 25 S NREEECTH - 72720, BE
M COVID- 19 DL E R b > THILGT 5 /i8k & L7z,
ZFOBRFBIEDLE 4R HIFREE SR, BREOW
HLROZIZOCTRXEHTL, 7F 2V b 10H
IO THT Lz EEAIRITMIKE UCTHif L7245,
COVID-19 3k & Wb 2 i o WA B L U, Zofl
AR O E % Bd 72720, FIED S H 20 H, &Y
TG B X ORI 2R AL & DMIEED 9 2T, COVID-19
& L CIE PCRA SRR 2R3\l & L, 545
TRANIRIR & 72 o 720

R3O HICHEEZIFAL, HMCTEEI L L
L, BFHESTE ool b2 T2, A V=2TY
F (ONH), V77> ¥Y ¥ (RFP), BX UL A7 aFx+
¥y (LVFX) X 20 0aH 2B L7, €DK, #

Table 1 Laboratory findings on admission (Patient 1)

TP 5.8 g/dl WBC

Alb 2.2 g/dl Eosinophil
T.bil 0.6 Basophil
UA 1.4 mg/dl Neutrophil
BUN 23 mg/dl Lymphocyte
Creatinine 0.35 mg/d/ Monocyte
AST 31 U/l RBC

ALT 20 U/l Hgb

LDH 204 U/l Hct

ALP 71 U/l PLT

y-GTP 20 U/

Na 142 mEq/l

K 4.1 mEq/I

CI 101 mEgq/!

FBS 151 mg/dl

CRP 0.44 mg/dl

9.0
0

0
93.6
44
2
409
10.8
345
39.1

X 10*/mm’ PT 10.6 sec

% PT% 112

% APTT 31 sec

% Fibrinogen 394 mg/dl

% D-dimer 3.29 pg/ml
% Feritin 199.6 ng/ml/
X10*/mm’ HbAlc 6.8 %

g/dl KL-6 661 U/ml

%

X 10*/mm’ T-SPOT borderline

(at previous hospital)

Fig. 1 Serial examinations of chest X-ray and computed tomography (Patient 1)
(a,b,c) Chest X-ray and CT on admission. (d) Chest X-ray on day 7 from admission (day 21 from onset of symptoms)
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IRH 47 H B ISR N & R CINHI TS %
CEPHH L2720, INH2AHE T VF I F (PZA) 12
WL, #BIRHEG2 545103 H HIZ 3 [l L 726
PR RETEDTRR SN2, BB ~NERE & 7 o
726

E OBl 2

e I O A g

BEAIE @ IREIHE, FMEE. 7LV VF— 1 &L,

AR BT 2 ANE3AES L,

WUIE e Lo BRIEIE - 72 Lo

KR RE - SN L 22 ISR BB DD -
72

BURIE © [AJE OB A COVID-19 DB % 213 /720,
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R & L CHEMEEZ LTwz, RROFRIE6
H £ IZHR L X 7172 SARS-CoV-2 PCR A TR & 72 o
7oo BHERD7-07] EfE & HEREE LTl %E JLTw
2, ETHHXDEHNRTSp0: 91%~NMET L7270
PRAERT & D UBENABREGE & %o 720

VB RBUE | RIR36.7°C, WRIASS /%5, IMLE 163/95
mmHg, FEUEC1511/45, SpO2 100% (7 = 2 — F 2L/
5o

M MA T L (Table 2) @ LDH 305 IU/L, CRP 7.35 mg/
dL, H Il 3k 6,500/mm?3, 7 Ifil £k 394 X 10*/mm?3, Hgb 11.9
g/dL, M/ 41.1X10Ymm?, JEBHME X M5 HE B X O
FCT TR 2, AilliZ FeAG i & Aol AR RS BT
DILHRT Y H T A xRz (Fig.2)o

ABEfeit - AR 2O H % COVID-19 & L T FaER

Table 2 Laboratory findings on admission (Patient 2)

TP 7.3 g/dl WBC

Alb 3.2 g/dl Eosinophil
T.bil 0.6 Basophil
BUN 0.65 mg/d/ Neutrophil
Creatinine 13.2 mg/dl Lymphocyte
AST 48 U/l Monocyte
ALT 17 U/l RBC

LDH 305 U/ Hgb

ALP 70 U/l Hct

Na 125 mEq/ PLT

K 3.9 mEq/l

CI 87 mEq/!

FBS 106 mg/dl

CRP 7.35 mg/dl

41.1 X10*/mm’

6.5 X10°/mm’ PT 113 sec

0 % PT% 102

0 % APTT 100.9 sec
86.0 % Fibrinogen 403 mg/di
92 % D-dimer 0.95 pg/ml
46 % Feritin 1378.5 ng/ml
394 X 10*/mm’ HbAlc 62 %
11.9 g/dl KL-6 375 U/mi
34 %

T-SPOT (day 10) positive

Fig. 2 Serial examinations of chest X-ray and computed tomography (Patient 2)
Upper: Chest images on admission. Lower: Chest images on day 12 from admission (day 19 from onset of symptoms)
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BABED D 2, VAFYELBLUOHES S AV
(6.6 mg/day) R L720 LATFT Y EIVIES5 HIERYS T
T L, AR o HHICIRBEREZRGPAN BRI o770
THERH AV BT Lz MMXMEMEES X UM%
ESUS b YGEMINCTDH o 72035, HBSES D FEIIILHEAT
LEMIREOIRT 2720, EHCT2HKRELL
LZh, EMioREMEgL Y77 A 3dGEEn Th -
7228, FEMHAR AR O S SCE RS % £ 9 consolidation @
HBLE, Wi0Z 5k i o022tz b7z (Fig. 2).
D7D A% By, APBESE 13 H BICWE R AL % hifT
L7c& 2 A, WEPUBR N SBIRMA I, W% WAL IR IR
BWAGNETdH o 7272 OMiFEE OB & 720 Hilin & 3255
Wb ENHPZAIXMHEY, [FH X D INH, RFP,
LVFX® 3 #| %A L, COVID-19Z W4 521 H H, &
BIRBRANIRIR & 7 5 720 201, IRBHSEIC TR %8
WMEIN%h»7272INH, RFP, =% ~ 7 b — ) (EB)
DIFINEEL, B RIFTHD I LR INT:
7280, HEEERBLE L7

Z =

COVID-19 F8HE R (2 16 B Pk Bl A A% As L& G L T 7z 2
BlEFRER L 720 W COVID-19DZWi 221725 &
IR DO EBEZ B SN TV BBITH Y, R L7227k
K BRIEYS R T ThH o722 L2 S IC LTl
P GBI S, R OMEE D S 5 2 &Y
TE7,

COVID-19 ® BB X 1, 20204 O it R OFEREEH O
13 20194F & Il L C21% 080 L 729, RAMIH O &
DO TRWERBTH BRI T 5 L 135 2124
W7z, COVID-I9NDEHEFR R EaOLEPITML, &
HDZHHER, COVID-19 DAL b DA DA%,
Oy 75y Il LB AOBNOREIREVER
EENTBHBY, WHOIRZ DCOVID-19D/3 Yy F I v 712
B B EHHMEROBL 2 EE L, RISHREDI50% KD
L7zt M3 1850 A&l 2, Rit%R i3 2012
ELNVIZETHREYT L ERE L TW5BY, COVID-19
&G DS R TR 2 B 72, REEZ O ER
EHELET 2 HB T A kI HES R 2k
A5, COVID-19 LB sn7z& LTd, COVID-19123k
WY 7 /N FE L O ORLRRZ R, 225, tree-in-bud sign
ek, WikEEE % 5O B ORIED D 5 5E 3 3k o
etk 2 ZR L, HEEE MO Z 35 2 & IHFE
LEZOND,

L BEDREGNE S W EAE (L % FRD 72 A2 5 7248, COVID-19
\RERDEBEL TV A HE DIHFENDFEE IOV TITW
{ODDOHEDD %o Gao HIFFERBHIZBIT S COVID-19
I, FECHR GO ZbIE 7 W ASCOVID-19 O EhE{L

W o6& 7 7 20214E11-12 A

VA7 D212 5N H B E LTEDY, Sarkar b
BHE AR T 5 BE I ZOWGEMEICA 2D 53 COVID-19
NN LH S 5 2 LT, COVID-19 DIELH R HIE
IEHDO ERICOEME LTV EHELTWBEY, $72,
COVID-19 & ili#&#% D Z W2 L T, Tadolini S 13#5% 12
AP L 7249610 COVID-19 DG % T & TV B0,
Z D D 53% 2 AERETEIE T D COVID-19 &G 05 1),
18.3% (&M —#ICMEE L LML TWize TNHDOEE
THIZ IR 2 CTHEERZ 2L TW2D1347.7% L »
BlrolzZ 2D, COVID-19 & LTl & 21 72B3 12
WiFiE D G LTV D 2E, BEbRIT L wE %
ZbNb,

7272—7iC, Tham & (& 4 BIOKB & COVID-19 D 3%
OB WE L TVRE905, WINHEFTHAENEZ L
TWALHEFHHETH Y, T 4 BHIIEE XS
HTCOVID-19\ZHAIY 25 ) F T AR Tl <, i
Wz ek fise L o 2N R B T A A L T»
22 EITMA, WINOF S RSN RS E R d A IR
DEBIINWZEh s, B0 A7 FHFIIHES T
Tz B RICO R d o/ 2D X ST, COVID-19
W S N BER L TR X B G B R CT R
HEOARTIEEL, MBICL D) A7 OF DD
HERDBWIHENTH 5,

ARFER 2 T, ABESIILIET BHHIEED ) 253
5L BRI H BRI TH - 72205, ATu4F
R X Y 2 HE ORGSR TH S A 72 il 0 223 o HBL
EHFR OB b2 RO TB Y, ZOBO T-SPOT AT
BECTH o720 AT UA FRIGHEBBED) A7 TH 5D
A%, COVID-19 2/} § % A7 0 4 FH5 0 A P B s
EoTWL I YY) AT, NYTF=TIZELTIEw
FTNOLEHM D720, HIsPEORERIRE) 2 7 12| L T
BSOS GIEFT Y A%\, 72720, BRI g
JEICHEAE L TV BEACOVID-19IRET S 2 L HIR
W2& ) CDAREMETHIRZSME T L, #EEANORIET DT
R Z & THEEM BRI & FRE L7z & v ) a5
R, 2704 F& ) X7 ORI TR 220 %
DT Y M2 IE LG 0 H 5720,
COVID-1912B1F %5 A 70 4 K% & 7z i ikl #l o fi
DS, BB~ FIEHALY R 7 & % 2Rk
ETERWVI,

WO RET e LTk vy —7xa
y HEEEERER (interferon-gamma release assay: IGRA) %%
B, REETIZAER] 1 TIZT-SPOT &M - @ H, 4
Blo CIEBmETH Y, HBEEREEIRE I N TV,
Petrone © I3 IGRA IZBJ L C, #54% & COVID-19 &Gt
BETHRBIFRMZRIEN ¢ 12X 2 REIRS KT LA
W E LTHEY, COVID-19DZW 215 T, <05 fiE
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B EOWRERTRMWIED SHBOFIE) A 7 HHE ST
B HEHITH L CTATa A FEORIENIN 2 £k 3 5 %A
AT AL, BROMEOIIEE Z M L 72 IGRA K
AL WIINEHTE 2R D %

L OHEBITIE, COVID-19 I & 5 FHIGDOHEFTIC
Mz, SECRABESMETLTBY, Mok ig
AN L#Y) 2 IRB OB Rl Z T SNk hro /ol L2 b
TI7) Ay FRUHESRET SN, 2nEH R
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BICHHNDITA FT4 2D TIRE BRI AL ED
FonTBY, RFoOMHERRELTH el L AR
PHE SN TV LY, —BHENOIFL AN T
LADHHMEETLH Y, REMEHICBI)28I7EH %
HIM OB S BE SN B 720, M HEBRENI TR 2
XDEHHOMHICE EDAZENET LVEEZL, A
JEBI 2 THEBNEHREE 21T 72,

AAEH) D COVID-19 1253 % W fEBRICBI L Tk, 1%
BIPEMIASEE DD 2 72 D FREIERAT T NG BIEL, 22D
J 3 X R A L 3 A AL LS & B W88 7% 7> COVID-19
WX B WGEEAL DO EERNT L L L W OIEE
WZHERE L7z BUAE, COVID-19 0 R il 3 i 135 A 55 18 44
DFF D TRAEIRE OBEEILHEL [FAEL S 10 0
B L, 220, EREPSZ72GHERL TV L5
ELTWw5, L2 LCOVID-19 O Jiig i X i Ml 5 1 <2
CTHT IR #E WM D3 Y 75 AR5, crazy-paving
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W38 43I07%220T7hy MIPREDLNLED -7,
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Em~19, Z L CTPCRMA T HAEBIES 610D %
A%, PCRIGHET O HEE T TORTIIFELS 100 %
B2 TREREZIOZLIIAVIED, 202 e RN
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Case Report

PULMONARY TUBERCULOSIS WITH CONCOMITANT CORONAVIRUS DISEASE:
A REPORT OF TWO CASES

"Yoshikazu MUTOH, >Tomonori SATO, 2Satoshi HAGIMOTO, >Takahiro KONDO,
2Yasuhiko YAMANO, ?Toshiaki MATSUDA, *Kensuke KATAOKA, >Tomoki KIMURA,
and >Yasuhiro KONDOH

Abstract We report two cases of coronavirus disease 2019
(COVID-19) with tuberculosis (TB) co-infection.

Case 1: An 80-year-old woman presented to her local
physician with the chief complaint of fatigue and fever for
several days. She tested positive for COVID-19 and was
admitted to a local hospital. Chest computed tomography
(CT) revealed ground-glass opacity and a patchy reticulo-
nodular pattern typical of TB. A sputum smear examination
was positive, which confirmed a TB co-infection. The patient
was then transferred to our hospital. After she had clinically
recovered from COVID-19, TB treatment was initiated after
she recovered from COVID-19.

Case 2: An 8l-year-old woman with COVID-19 from a
household transmission was admitted to our hospital. Chest
CT revealed multiple nodules and consolidation in her lungs.
Thereafter, she was started on corticosteroids. Persistent
fatigue and appetite loss led to a follow-up chest CT, reveal-

ing that some nodules had progressed bilaterally into cavities.

TB was diagnosed from a positive sputum smear and poly-
merase chain reaction test, prompting treatment.

Consequently, TB co-infections are increasingly being
reported in patients with COVID-19, and should be consid-
ered in the differential diagnosis in patients with COVID-19,
who present with atypical chest CT findings.

Key words: Pulmonary tuberculosis, COVID-19, Coinfection,
Infection control, IGRA
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BBEKEY PRI I A

HAR DR 2 gyt & OB THIRMIZE 525

— R LS —
LSNBPIGRARSE TR OBREE Rfm ReA I B
kI R kIl S

F—7—Z D EE, SHERAZ, ABRRRBEDS, HIVIEBESEG R, 2RI TER

U &I
(B FRIFR - ZNEPIREAR S )

AARIZBT DR OKE (End TB) %% 2 HHE, IR,
LTIV T7LOMBREYVEEL CTEZ LI LIETE R
Vo 20194E12, HARTH ISR ERE L LTRSS,
HO¥ (HBESHEEERER) 1$14460 AT, FIELD
LI3OAN (72%) WAL TwWb, 20 bAEETAD
FZDHEEE107% & 725 TIZWV DAY, 20~29 7% DFEH
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E % £ 72880 7 OB HEME - 70 —T v THE
HHEDLLEV, ZOYURYIATIE, TTT7VT - 1R
DOFREMEFOT) X 2 R L, VT4 AOFEMER D
5, WEHANES T2 AERIEES S, Byt
HIE ORI L ) ZEZRIEAD 25K SN EAD
BRI, FRFZMBOLRRL TS HIV AP
1%, BFrEEoBYc R OE) & SRR L HIMERSZ SIS
DWW, TNENTHRE WL E, BRBEEZRERL
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72h, EOBBORWELLY (Fig. 1)
BEEHREIHEL TS

KRR CEERML, BHEORWIA, HROTEE
Thobo BEORWIELIIHROH [THBEADEN] 1
Tk R% AFBD [HARDOTS (Directly Observed Treat-
ment, Short-course: EARARERERAFE [T LD, HHROE
BIEHICHZ TYEHEL T D, #EEEDOTR—b - 7
¥ 777 ¥ A132000 4 DL A E RAERT TR £ o 720 4
W, L v TR RS OTRBENGH %& BGE H — X
49 ¥ A A7 2 (National Epidemiological Surveillance
of Infectious Diseases: NESID) (2% 8%3 % DIIKE %57
THY, T—FWENEL 272 BbNbA, HIET
T RBIAIEREND L9127 >TE7 (Table 1) 970,
F 72 HAMDOTS DHEMET, M TOWHMPHIKET
—H L72B R ST OMREDTRE L 22 0, GHH 23K 1k
TETWS, L2 LABIEHERZENS , FEo
FETHITAEL B L TB Y, 2018FE DK OMENTIE,
90 1A TIIM DT DL T D 5 72513 53.9% & #}
BT ATVSD,

W o6& 7 7 20214E11-12 A

DOTS 132000 4F Hii #£ 12 Be INDOTS 3459 Bt THgh S 1,
ZOW%, TR TR L, MR, R
WM, A7 &AL, M DOTS ~NER L7z, #its
PRI & ABCRETE R T Cak—b - H T 7T
YANBMEN, BEOBRREBROIIEEE 3 ERFIZED,
B T CREDIREIREZHHRE L T b, ZOR
HIPHICIL, AEMEAIEYYE (latent TB infection: LTBI)
BHELIEINTVD, ZOBENB X OHUIEDOTS 0
WKEDEEB L MEBREE TR EALTEY, HAR
DOTS 3B R OMEE L 2 V), B LIZE KR
WCHWKL 720

AEEADE

AT, BEVHREREAELTC2OZBTHET
O % ZZ DI (patient’s delay), PIFZ0 5 Wik
EFETOWMEZWOEN (doctor’s delay) & L, £
EERLZZDOEFEROEN (total delay) & ED TV 58,
WHO TI3SER B HE 2 S BRFEMBICZZ T 2 £ TOHIH
% Patient delay & L, Z# 2 LI IEHRE 2T F
TOWIH % Health care system delay & L CH 1, Health
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(year)

*: old definition #: current definition

Fig. 1 Trends of incidence of TB of all forms and of pulmonary TB

Table 1 Treatment outcomes of newly notified pulmonary cases

2018 2011 2001
cases (%) cases (%) cases (%)

Cases 11,996 18,633 31,608

Cured 2,895 (24.1) 2919 (15.7) 5,468 (17.3)
Treatment completed 4964 (41.4) 7,283 (39.1) 3,887 (12.3)
Died 2,710 (22.6) 2,641 (14.2) 992 ( 3.1)
Treatment failure 4 (0.0 114 ( 0.6) 549 ( 1.7)
Lost to follow up 152 ( 1.3) 1,355 ( 7.3) 717 ( 2.3)
Transferred out 312 ( 2.6) 517 ( 2.8)

On treatment 920 ( 7.7) 1,745 ( 9.4)

Unknown 39 (0.3 2,056 (11.0) 16,734 (52.9)
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care system delay ® H'(Z Doctor delay 2V&$E S LT 59,
patient’s delay, doctor’s delay % Patient delay, Doctor delay &
AL TV, ['s] O, BESCEMZITICEMLZHET
bOTHR, L) EMEZ, WHOAURL T 5 X9 123
WL T2,

BEPEFREE 2359 501, ¥ bhoTTIE
LAV ARTH L2006 THY, ZHEBVIUDFET
O EHM %2 ORI ORI SN D BEORED
R, EEEEOZZo L3S (Mg, &),
WHET2HDEZ e D025 OENIRS Z & 25
HEINTW B0, EERICIE, B0, FHM
BHEINL, AIBTIE, WS, FIINEE L Twiz,

T OB DO W TIRERERHE DAL, %A
e WEORE L ZE ZBIIET v, REREERAE
EIEMAOEN L EPRE L LTHEIFHLNTNBH D,
ERiASEZ P HREREZHE M TN EETH L, W
PR EETH > THAT L S IMPREERITTRZ v
(Fig. 2) 728, MBI TMEZELBH 52
LIEHEETH %,

Health care system delay (21X, 2% LT 6281 HMK
Frzly, AR, PRz, H4E>» WU %%
O, AR EE L 2 5EHICED T TOMMIE F
o, B A 3 — VIRHEBBS R 2 A & XK % 5
BETHEHA, BAEZHEOT — 7T VITHPED Z &N
ENZTH LW ETH LN TE %,

WHO I3 Global TB Report 2020 {2 B8 W THEIZIL T 7
H O IR % 2817 T 5o #EA%HE B 2 2015 4E 20
520204 F TIZ20% I L 55, L) HEIHL, 2015
FEND2019FEFTIIINDAW 72T &, #f%IEE 2015
D 520204 £ TOMII35%IK L 5, L) BEICHL,
20154E 25 20194F F TOMIC 14% WM L7722 &, &L, H
BEEBURIZOW T EMRMICHERR L, &2 FTHEML2
% BARIIZ 3 LT b,

L2 L, BAECOVID-19/8Y 73 v 7 FC, %Y

Unknown 1%

No symptoms
23%

Respiratory
symptoms only
27%

Respiratory and
other symptoms
31%

Fig. 2 Prevalence of symptoms in newly notified pulmonary
TB patients, Japan, 2019
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E3HOTRRT A 72X BRKOBAT ORI ILIZ XY,
I BT ORI RIZ I TE B b DD, KEN
BRI, EHE~ V8T —RRRZHBOEN (ZHE
Z) POBREEAMNEN, T, REEEEIAWEE 2
DGPTSR ey, ZLOMBENAEL S EH
WIS Tnp9e, ZOENPIYRSNZIThEE L
DRI Z B N4 HDBENTA LT TLE Y, FHEICX
BALSOREFNIRIEDE U A ek DS Vo #ERE DR
W ENMCTHY, LTBIE L CTRE T CREDOIHID
BB, B EBAZMITAHILIITE RV,

A %=

PO BB DS EAD D H D05, SHE, R ML
WHHEE LTHWAS Z EPMTRELREANIIE LN TV S,

R LI b L LT, £ V=7 Y’ (isoniazid:
INH), V7 7 ¥ ¥ ¥ ¥ (rifampicin: RFP), ¥ Y+ I F
(pyrazinamide: PZA) BX U A LT M= A ¥ ¥ (strepto-
mycin: SM) %W LI % > 7 b—)b (ethambutol: EB) @
W 4 BEHITHRE L, AR CTIHEIBIZE S 1
FIHHBG 2 7 BB L 72 5 C OB RMR A O K22 At
DBEWETH - 7RI, %P OMEFY o B % INH,
REP 4 7 HHkHE LI T CTE& 219, 2018 4E DGR DI
TR AL SN2, FRETIPZAZEE
v 3 A G MG B & LTI Cwniz, &
HR3REN ) R, 50 LRAEEH L2
EOHHNTWDD, FEEOMFIZEEL TIE, Fin B
Re A FZE L CHEMNT 5. RN, HREEG
2 71 JI GBI i TR EE R I Ik T h UL, M o h#%
Z3INHERETRETHY, 72, BHEG, HBHHLK
RS S RESE (L ULZE, SRR AZ, HEAZ Mk Bl 58
FRMIHE L L), RER T2 S 0HE (HIV RS, B
PRI, BEMiZ &), SLEMHEN %2 & 725 Rtk aveE v
i (RIEREAT A FEROaEPY., ZofaEi
HH, PUESAZR &) TIE3AHEREL 9 A H I TIT)
ZENRTESL, E3NTW5h,

HIEES o IHH 0I5 BT, EBXEX T 7
T ¥4 ¥ (moxifloxacin: MFLX) {2, RFP% V) 7 7 XV
F > (rifapentine : RPT) Ji& Xz, #I 2 » H % INH,
RPT, PZA, MFLX & L, ] 2 /7 H % INH, RPT, MFLX
ET BIGEASKETRE S, 1ERD 6 7 HirEE O
WIELMEZRLY, 4%, KFIZBWTHEADKEH
TTHNBETHA9,

AREOREIER

PR ORIERIZZHTH 2o FRITHFRE ISR
BEHML L TR L VEWEH TH %,
PURAZ ARG HI T VW 5D 5 A& TR ED
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WA D A%, FHTHEA VS OILINH, RFP, PZAT
HDo HARMR T (Bl, HAKE - FERZIEDIRR
FEFR) WRERHRE, 2007 FIHEZHAME L LT
[DUEE M T O EENORIGIZOWT] Z/RLTw
%®, F 7K ERERE B2 (American Thoracic Society:
ATS) Tid, FEHFZELLTWHERE LT, 35mE,
5 R, IR, MER 3 A LA, b &b &R
FAEECZEEBEAEMHLAER, TVI—VERA,
R HIMLAE - K28, & MRERE Y £V A (Human
immunodeficiency virus infection: HIV) J&3%, 7 4 b A 1%
49 (B carrier & &, CHRIFF ST LN, 31t
# (N-acetyltransferase 2 (NAT2) Z4), HLA-DQB1*¥0201
ZEFTTND,

FHERE R S0 ¥ 4 FIIZFM BB, A9 - W
B, BERHDH D, INH, PZA AR ST 2w L
AR, RFPIZIAH ) ol 2w LIZREGIZ IR 2
ENZ v FFEEFRAMET L IREE PR 121, INH, RFP
WOV CTIEEICTHRG 2179

S EmEE

ARIRE G B SRR AT 19754 F CTHEBEL THB D,
Z ORHCLLRNC A < HATEE) 2 R I2AT > Tzt
DREZIEG L, £ ORGSR EG 0 RE TRt
L, x0T 2R S NNEEREZ AU TREEZ
FRELTEY, HBEREEEIERE ISRV,

EREEE OB, ZREBRORESICHL, &
WE 3% OB BOMBEED S <, B X 2 BIHM
EEEAPMIERAF L T 2ERH 0, T/, AR
ELMWIMEREE 2 &C, M THGMELZZ T 5N
W, SRR A L 72 ATE DI WA D B
FHEF IR L, BRMBESI T, IO T 25
LRI 72 2200 % A3 B AR I Cla 2 9B L 72
Wi & BRAE (Table 2) 0 Z D723, NAHHH 50
HETREZBRHINLGS, ~BHRoREL &b I8
THRARAZIT ) LEDPD 5,

EREREHICBOWTROMEE 25 DIEZ0FHTH
%0 20184E DGR B E DRI 15,5274 93,4724 (22.4%)
HHUFFIE Z S D IETE LT 727 507548 4.9%, 607
11.9%, 707%4820.2%, 807%1X35.7%, 90%fX53.9% & i
L3 213 ETEITE V. EHEOME T, BE

W o6& 7 7 20214E11-12 A

W ClEER B G HELS I EIE L DV EETH-
72

EE OFRBIREE, MWREOGE, BT, B
EOMESEHD» S, REHORHAZLRL, #58% R
U586, PZAR - Z M 7207 2 BHIC L CHELF 235
VDL mWimEE, HILEOMEK T 254 U % 253
WA DEEIZ L b 0D, TGO R B HRE
DART 5 & AN BB BED D B 20 IGHEEARFIC
EWZT 2L TR 2B N T E LV L) ICTRE T
H BN, BEICHIEREDTR T L7 R CREREICE - 72
EBI D DL VT EnD, FBEDOHERIIAEL 25 R
WO DD, JER T LI BE LIS 2
VDD 5,

EEE CIFICERE T RS IIRERRETH 5, R
)y, iRz 2L, BEOESLENOEEZ T
I, LA, EEXHEZWOZLIZL Y 2%\, EB,
T3 ay FEEGIETMEETRETH 5

EREREE

(1) FPWAa:

ik A% B EAEAE BN, #5R%IC K 2 IBEAERE 2 DRk %
AL L, PRS- ORI X o T S 7z iEpc
Mz, WEBETEAM 2 N A, WibIBRm 2 & Bl hgiG
& AT S NTHEB 2 & A, S DITRAELILTIMR S 1
T RELY - HODDLLTELZONTE T &
HEBAROBIEI &L ) BEFES WAL TBY, FR Y
BT LRI % o TED, HIENMRAKEE LD
B XA 2 R BEITELRITLIZ L LR
%o YR SREEDOPHENHTLIRTLE LT, P
BEEIIRE  (mean pulmonary arterial pressure: mPAP), Jifilfil
BHPT (pulmonary vascular resistance: PVR), {6 A R 1L
W& B FE  (mixed venous oxygen saturation: SvO2) & \»
I RBRBREGHE DS 28T H N T 52, Mk R EiE T
W&, I 2 A9 0 PR 2R IR R B & FER L
PaO: fifiZ> 5 mPAPM % HE5E % & LXMW T, KR
FMAEZE Z72 LT { TH mPAPED A 27205
ENZVEREINTWED, EIEEE#YE (long term
oxygen therapy; LTOT) {2 & - TmPAP KT 9 5% 2329,
AR NE D B\ ITTR A TR BERERE 2 X D Ao &
%0, MKRFEME - & B A A MAEDEAL D S G0 4E

Table 2 Number and percentage of newly notified pulmonary and non-cavitary TB

Patients Positive sputum

Other positive

Negative

without cavity smear (%) bacteriology (%) bacteriology (%) Total
20-69 757 (25.2) 1440 (47.9) 812 (27.0) 3009
70— 2203 (45.8) 2157 (44.9) 446 (. 9.3) 4806
Total 2960 (37.9) 3597 (46.0) 1258 (16.1) 7815
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PEALL, PHRARE %5, WA &ERE N Lol
R IMASPEIR ARG & %0 5 2 L3 % <, FrEl oMk
JEBIFEEZR CZ &S E % 5o

(2) Wi Bk ) > o)

R AR ) > 28l (Pyothorax-associated lymphoma:
PAL) & 1987 4F, IO luchi 12 & » TG S N5 B
TH o, BERWO 2% HREOIELE SN, AW
RV %, 20 4R DL RS LS ES 52 B ¥
INERIZEB 7 A v A 98 &g U IR B A O fpEA 4
A EAIHN, EELT 5 EHEM STV B25, P
AETH 59,

BUE, *AZTENIE I 0 Ko R BEAT B AR PR AL § 2 =
BAWTH B0 PukiBHEDIAR T TH o 72RO HE T
W&, MR S 92 B 1S B (16.3%) 1B PENR A
AL TW722, BUEREN LA HEORETID L) %
AR T & DREFNIHEIR L7z L b s A%, #ifghs
Flg L o TEMBRBRIEIC O RN 5722 D L)
ZRENTIE %S R MRS DMK E & %2512
BERT, K\ 25813, RN e
ALV H BN SR 2 1T ) LEDND S,

(3) BTN 7 2~V F IV 2 HE

P AEAT G 7 A OV F)V ZJE  (Chronic progressive
pulmonary aspergillosis: CPPA) (¥ i/ T 408 I GWIE T
Y, MREHEBEREZ A L T2 A5, BRIHTERR
IR L 35 2 LAL 0, R OB ZETIL R
ERANEZNED D V), FBHE DL I TIL CPPAJE
BIAEIINT % Z & AHER S T 20, il O 2 B I 5
LWV IEERTZ WA S5 2 & ACPPASIE VR ICH
HTH 5, FEHZMEPIERAE (pulmonary nontuberculous
mycobacterial infection: NTM-PD) & D& #E S E {2, 1§
IR L, CPPADTRIIARTH b, M%EE WD
AICPPAJEBI DR T G3 B hetEd & 0, HIFEMi#E
MEBZIWE 5, AT 5 EE 2 5720,
K O RZ W R HRE R Z SN TR 5 %\,

ERERETHEVNIC L

WEMZHIZCOVID-19/78 Y 73 v 7 L\ ) KA D%
YAIEDOBWBIZ L), BRI NDZREBHICEEL T
%o EGHER A LE S NAFR O RIEFTHEREATILTE S
T, ROV TH AT 2 IR LR AT fE & %
Bo WIRFL TV B E LwRRiE, HIEDOTSA S 61
W& bz b, BERBEORSREEIE Y, BHFOMa
WEEOHIR2FEF S, ABEICE T 2 EREIHERK S
HIETHbB, £77, FUFNEMOMESRTHRELIEY
—WHEREL, HHTHRLAY PRAY—F 7+ T
V) CIRIELEDSHE L W HEMEASH 03, PdhiZ & L
7o BT OB & BN S, AR LT EYSE R RIS
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FHIZT NI =P EEL I ENET L,

A ERBREFRENPUD TENTIE RS RV &,
i 2EREGIETH ), Bl LB ELTBIE L
TARRITHE LEGH T 2 /et ThbIFhThRT L v
)T &, FRE L7 oA REIRE 2T, zidtos L
7 TR FB AR (AR R 7 B 2 Bk LR E AV U A T RE T
Wb L, wEEmEC R EICRE L2 AE T
BEREHVERBETHL, LWnHIZETH5D,

MR R BN Z T 5 EGIETH % [T
BERETDHEVH)Z L] LIITA FIA4 VIHE) 21T
¥, Healthcare * ZXIEHTH T L, THAHIH,

e 3

Wiz B5 2 Wiz v, $596m H A - I
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HOW SHOULD WE THINK ABOUT THE TREATMENT OF TB?

Yuka SASAKI

Abstract The incidence of tuberculosis (TB) has been
greatly affected by social changes and economic conditions,
leading to the current situation. According to the World
Health Organization, delays in TB control during the
COVID-19 pandemic may increase the number of deaths
caused by the disease. This effect may be the consequence
of a higher number of TB cases, interruptions of medical
treatment, and the development of drug resistance.

In Japan, the incidence of TB remained high after World
War II. In 1964, when Tokyo hosted the Olympic games,
the rate of newly registered TB patients exceeded 100 per
100,000 population. Thereafter, the incidence of TB decreased
slowly. However, in 1997, the incidence rate began to rise
again, and a state of emergency was declared for TB as a
re-emerging infectious disease. Despite a marked decrease
observed in the following years, the current rate of decrease
has slowed again.

Host factors for the development of TB include conditions
conducive to disease outbreaks, such as aging, immuno-
suppression, and socially vulnerable populations. There is an
urgent need for prompt detection of TB to prevent severe
disease in patients.

As one of the measures available for combating TB, the
current standard treatment is a six-month course of anti-TB
drugs. However, the use of anti-TB drugs is associated with
high rates of side effects, especially liver damage. The Directly

Observed Treatment, Short-course (DOTS) is necessary to
support patients with TB in completing their treatment. Use
of the Japanese version of DOTS has improved treatment
outcomes in Japan, except for the mortality of older adult
patients with TB.

The number of patients with residual TB foci who devel-
oped respiratory failure has increased among those receiving
home oxygen therapy, leading to type II respiratory failure
and pulmonary circulatory disturbance. The number of patients
with respiratory failure decreased drastically in parallel with
decrease in the number of patients with TB. Among TB
patients, there is a high rate of TB-associated sequelae, which
underlie chronic pulmonary aspergillosis disease. Notably,
chronic pulmonary aspergillosis continues to occur in patients
even after active pulmonary TB is successfully cured.

TB will continue to affect individuals worldwide in the

future, and remains an important disease in Japan.

Key words: TB, Anti-tuberculous drugs, Side effects, Tuber-
culous sequalae
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Review Article

INCREASING IMPORTANCE OF TUBERCULOSIS-RELATED TRAINING FOR
MEDICAL PROFESSIONALS AT UNIVERSITY HOSPITAL
IN JAPAN WHERE THE INCIDENCE OF TUBERCULOSIS IS BECOMING LOW

Shin TAKAYANAGI

Abstract The number of people at high-risk for catching
tuberculosis (TB) is increasing due to the aging society, use
of steroid, HIV infection, and so on. TB is difficult to diagnose
unless medical staff (s) considers the possibility of TB infec-
tion. In most cases, differential diagnosis is not conducted,
because there are people who misunderstand as if TB is a
rare disease. To make sure medical staffs always suspect the
possibility of patient's having TB, continuous training related
to TB is necessary. People with 70 years and over account for
61.1% of new TB cases in 2019, and the incidence rate is
still high. The proportion of foreign-born people with TB was
10.7% in 2019 and due to this, screening test was initiated
for people coming from countries with high-TB incidence
as a countermeasure. There is a concern that the number of
medical staffs without experience of medical care for TB
would increase because the number of hospital beds is
decreasing nationwide. Chiba University Hospital is giving
medical professionals such as nurses and resident physicians

lectures on TB. Our intention is not to teach medical workers
to treat TB. The goal is to become able to suspect and
diagnose TB and refer to another clinical department (e.g.
respiratory medicine and infectious diseases); that is, the
lectures are the first responder trainings, and we aim to get
medical practitioners interested in TB. Continuing profes-
sional education is required based on regional characteristics.

Key words: Tuberculosis, Country with low incidence,

Education, Elderly people, Children, Foreign-born
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