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Table 1 Progress of an outbreak of extremely drug-resistant pulmonary tuberculosis in a hemodialysis facility.
2007 2008 2009 2010 2011

| | | | |

1 1 1 1 |
TR = z

ase Jun.2006 Jun.2007  Oct.2007 Jun.2009
51yo,M recurrence diagnosis of  surgical
XDR-TB resection

Case 2 f ----------------- f )l

42 yo,F Nov.2007 Oct.2008 Dec.2008 Oct.2010
QFT (+) cough treatment
------------------------------------------ > )
Case 3 1< ! Apr.2010 l g
32yo,F Nov.2007 Feb.2009  ¢ough, abnormal ~ May 2010
’ QFT (—) QFT (+) shadow treatment
Case 4 S prormmm e Ay > K——=
42 yo, F Nov.2007 Feb.2009 Jul.2010 Jan.2011 Mar.2011
QFT (—) QFT (%) QFT (+) abnormal shadow treatment
Case 5 ﬁ ----------- t -------------------------- i -------- > lK:
39 yo, M Jun.2008 Feb.2009 Jul.2010 Feb.2011 Mar.2011
’ abnormal shadow (—) QFT (%) abnormal shadow QFT (+) treatment
Case 6 g --------------------------------------- X:
52yo,F Feb.2009 May 2011
’ QFT (—) QFT (+)/abnormal shadow — treatment

Case 7 f ----------------

Nov.2007

57 yo,M
QFT (—)

e D

Jun.2011 Jul.2011
QFT (- )/abnormal shadow treatment

The dotted line indicates the duration of observation and the solid line indicates the period of treatment.
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Fig. 1 Chest radiograph (a) and chest CT (b) in June 2006 on admission showed consolidation with a cavity in the
upper lobe of the right lung. Chest radiography (c) performed in September 2006 and chest CT (d) performed in October
2006 showed that the consolidation and cavity in the upper lobe of the right lung had improved.

i
:
#

Fig. 2 Chest radiography (a) and chest CT (b) (c)
performed in June 2007 following recurrence during
treatment showed slight enlargement of the cavity
in the upper lobe of the right lung.
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Table 2 Results of drug susceptibility testings using the Welpack S test (Nihon BCG Inc, Tokyo, Japan)

INH RFP SM EB KM TH EVM PAS CS LVFX PZA Date of
pg/ml 1 40 10 2.5 20 20 20 0.5 30 1 1000 test

Case 1 first S S S S S S S S S

Case 1 second S R R S S S S S S S

Case 1 third R R R R R R R R S R 1+ Oct. 2007
Case 2 R R R R R R R R S R S (Apr. 2009:R) Dec. 2008
Case 3 R R R R R R R R S R No data May 2010
Case 4 R R R R R R R R S R R Apr. 2011
Case 5 Smear negative, Culture negative

Case 6 R R R R R R R R S R R May 2011
Case 7 R R R R R R R R S R R July 2011

The drug resistance of tuberculosis germs isolated from six patients was very similar.
INH: isoniazid, RFP: rifampicin, SM: streptomycin, EB: ethambutol, KM: kanamycin, TH: ethionamide,
EVM: enviomycin, PAS: para-amino salicylic acid, CS: cycloserine, PZA: pyrazinamide, LVFX: levofloxacin

Table 3 The mutations of the genes isolated from the tuberculosis
germs detected using a Line Probe Assay

RFP INH INH SM EMB FQ
gene  rpoB katG inhA rrs embB gyrA

mutation mutation mutation mutation mutation mutation
Case 4 (+) (+) (=) (+) (=) (+)
Case 6 (+) (+) (—) (+) (=) (+)
Case 7 (+) () (—) () (—) (+)

The mutations of the genes isolated from the tuberculosis germs of three patients were consistent.
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Case Report

OUTBREAK OF EXTENSIVELY DRUG-RESISTANT PULMONARY
TUBERCULOSIS IN A HEMODIALYSIS FACILITY

"Hiromi KOBAYASHI, 'Koutaro KOYANAGI, 'Osamu KATO, and >Toshiyuki OE

Abstract We experienced an outbreak of extensively drug-
resistant pulmonary tuberculosis (XDR-TB) in a hemodialysis
facility. The primary case involved a 51-year-old male hemo-
dialysis patient, with a history of treatment for Mycobacterium
tuberculosis infection seven years previously. There was no
drug resistance, and the patient completely recovered after
undergoing treatment with isoniazid (INH), rifampicin (RFP)
and ethambutol (EB). He was admitted to another hospital due
to a recurrence of pulmonary tuberculosis in June 2006. At
first, he was treated with HRS [INH, RFP and streptomycin
(SM)]; however, the drug regimen was changed to INH,
EB, levofloxacin (LVFX) and kanamycin (KM) in August fol-
lowing the results of a drug susceptibility test. Although the
patient was receiving outpatient tuberculous therapy, he was
readmitted in June 2007 due to relapse and conversion of a
sputum culture to positive status. Additionally, the XDR-TB
organism was identified. Following these events, five staff
members of the hemodialysis facility and a member of the
patient’s family were diagnosed with XDR-TB infection.

The staffs who were infected with XDR-TB had worked in
the same dialysis room, drug resistance was found in all cases
and drug resistant gene mutations were found in three cases;
therefore, we considered this to be an outbreak. As XDR-TB

infection was suspected in all cases, no patients took drugs to
treat latent tuberculosis infection (LTBI). Regarding the causes
of the outbreak, the first is the delay of four months in making
a diagnosis of re-exacerbation of tuberculosis. Second, in Case
2, the patient developed laryngeal and tracheobronchial tuber-
culosis after first being diagnosed with asthma, and the tuber-
culosis diagnosis was delayed. Third, the sputum smear of
Case 2 was strongly positive.

There is only one previously reported outbreak of XDR-TB
in Japan; therefore, we consider this outbreak to be educational.
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