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BO, g, BCG D35 % 1T 72\ QuantiFERON TB-2G Negative QFT 0 87 8 95
. Indeterminate 0 34 5 39

(QFT) ORAMEBIIC B BANHEATEH ST B, ndetorminate

‘a | N L Total 8 131 23 162
AU S0 BOE E RN L 7R O re ’ (sensitivity 100% ; specificity 89.7%)
JETeAME F U % ¢ b AT ST wWab, Inoue T, et al: Nephrol Dial Transpl, 2009.
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Table 4 Comparison of specificity between T-SPOT.TB and QFT-3G
T-SPOT.TB?
Positive Border Negative Total
Positive 0 0 i
Border 0 14 14
Xrell
QFT-36 Negative 0 96 96
Total 0 110 1t
Cut-off:
1. 0.1 1U/m/ below: negative, From 0.1 IU/m/ to 0.35 1U/m/: border
More than 0.35 IU/m¢: positive
2. Less than 4 SFC: negative, 5-7 SFC: border, More than 8 SFC: positive
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¥ (QFT) ORI iRt L Bk Ch B & *&7@
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JEPMLTF T 5 LM s NTWBYY, F /2, QFT D PSENT
A5 b A 0B HEBE 13 QFT DA ST 2 MiT ¥
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DPMAL R RHTE & DM SHE L i34 5w

M % 1

IGRAs # I3 AR FE CDC A A K54~ (2010) 12
BT, WERINGEICB AT — ik AR En L
RSN TV B DS, HIVIEERH O FIRILIESS T BTG
M3 5RKET A KI5 4 2T, LTBIOBHO /-1
IGRAs F/20E Yy X0V o7 ) VAR 9T 5 2 & EHSIR L
TnbH4,

Wit &, HIVIEGEH 10790 (D HAERIGHEH LA o
WIPERIE R OB ARSI+ T4 7210
TB-2G (LL'F QFT-2G) MAOZ Mgz, & <IZCD4
Btk v oSERjEE (CD4*) Wik H LTHRE L7

NS E S B R LR O 2B RE NI vd,
CD4" 50/ L PA L ORETIEH T 6 B 5 41T QFT-2G
Bt (BSAT-6 % 7213 CFP-104%0.35 IU/mL L 1) CR&JE
13 83%, BFSLE09% Tdy o 7z CD4AY 50 3450 DT 1)
REATEBIATSO L BL EOREE I L TH IS o 72 (p
<0.0001) o F 7z, CDA* 28500 A4 Cid stk > b o —

CRT AL VY =720 Yy DJUSEIZCDA A %
WIEE L DT LTz (p=0.0001), HIVEERFICH
WTCDAYAY50 L L7 SIEQFT D IRIE - FESSITin &
WA BN, THTHHIVIEERAIIBWTEA V=T
oy 70>)5i»'x‘::'l'f AT 95 HICIRETRETHA D,

B, PR E AL 22 IV Ji"&f%s HICBIT 5D
QFT-2G D% Lou\ﬂizm%‘ 5O & GO THNT
INFET3IARDHE (Table) " "205H b, Im{l-.?.%ici 56~
1% TdH b,

WM % 2

20104FICQFT-2G b RAT LA 4+ VT 4 721 @
TB I— ) F (LUF QFT-3G) < X 2 #4580 L5 OB
&I QFT-2G 0 83.0% & Il LT 92.6% & v 2 &8
Wﬁénfw&”

Whoe 2 Cud, SENGEIG4E 32 % SF BRI QFT-3G 12 & B 4%
M@xﬂﬂ%#m}m(um)%ﬁ@W%%uomf
e 5 72002, BRI EESZ LB shTtn

I U CQFT3G At % 41 » 720 72721, LTBI
fifE 322 @ gold standard 172\ 2 &, QFT-3G #4345
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Table Results of QuantiFERON®-TB Gold (QFT-2G)
among active TB patients with HIV infection in Japan

Study fflafionz(}’l Fujita® Nagai”
survey
Number of pts. n=19 n=9 n=13
Interpretation
Negative 37% 22% 0%
Doubtful positive 5 L1 15
Positive 63 56 77
Indeterminate 5 11 8
CD4" <50 of total cases NA 23 38

NA: not available

WM ABURE R TR E W) B S R TH 5.

(1) ik

SFGUE HIV &S 4200 (U374« 3400/ 8 B, 1354500
48+ 155K, CDABD 5 4iid 6~1131/uL), EHBH 15
Bl (B 13026, AR 6TEI0M), AT uA R
SFOEEITIRE T 2700 (Uh/ D 9 /188, XA
G6LEISHR) D3 TN —TTHbB, BTN it
G, @B, Bk, RS & R 7,

(2) K%k

OHIV IEHH BRI R & B s hTw

VIR 2P TIZQFT-3GIRA D&Y, Bith#lix 261 (5
%), WP (BERRE) Bl 2 41 (5%) HWREATIE 2
Bl (5%) THotzo BikdHILVIFHMERTAD 485 b
3B 2O QFTIRA (QFT-2G) XM TH - 70 33,
WikSH F 72 I LTBI D WBRHE 2 47T AW 3 Bl TN T
W72 S, QFT-3GIE XTI T » 7o HEEIEI 3 61
ZBWT, QFT-3G I TH -7,

@ENT I T BRI IR IR & B s v
W ISP QFT-3G M & 47 - 7ok UL, B Pkpilig 3 B
(20%), TR (BEBE) B0 340 (20%), H@EAT]
W OBITH -7z MBI 3BT BWT, 2 HliL QFT-
3GKE, | EUSH e B TH o 7

QIR BTN v F A D
% {1240 (44%) C, A5 A Fid256 (93%) (oHh,
1P 41%) AV FLEEe— b2, 118 (41%) 2%
DAL SeREEPPRFDHe - S T iz,

RRIR I i n ) 4 m& L ..,Hh BTV 274
IZ QFT-3G IR A % 47 o 7= A5 4L, BatEshix 240 (7%), H
AU (BEg:) Bl iz% (7%) PRI 460 (15
%) ToHo7ze FiIEM 2PN B T, 1 HlIE QFT-3G
Bk, 1Bt B Cch o7,

KR > 7SR 500 Al TLE bt~ b o — vl
L% AN LT A (Fig), W v 288k & btk a >
MO = ADSFT L BRI L 2 WA AE L 7o

(3) #%
OHIVIERH 4O QFT-3G A TIE, W S H
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suppressive therapy (n=27)
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TeOPZAREDLTLVEX 2 A L T 55056 Mld - 72
FERIT, @RS TIEOT%E 2 BE L, LVEX
FHEAL TV,
BRARPICAFEELCLVEX 2R L0331 5
(9.4%) T, TOFEMEEHMH% Table 3127RT D9
B A AR B AR I T EECLVRX 2 R L 720
226 PG, LVEX fE MBI EORERIC LS b
DAT2351 (88.5%), FERITERIIC L2 D536 (11.5
%) Tdh o7z, BITEAHOWNRIE, FBEES 06, X\
TREB S BNE L, BIERIC X Dk L2gERic b o
THEEIN W, BHREEO ) HEERIRHTHIAL
MEEECTLVEX Z A L4 3B BRI L 2 EE
2B, WHICLBEEN2HTHo7,

%8B, EEO3 BT, OEWER O E R EEA

Table 1 Characteristics of the patients with tuberculosis admitted to Tokyo National Hospital in 2005

Initial treatment Retreatment
Standard Tx ~ Non-standard Tx Standard Tx Non-standard Tx
Number 269 33 25 4
" Mean age=SD 57.7+219 72.4+13.3 6941169 758+6.4
Sex (male/female) 195/74 26/7 16/9 4/0
Pulmonary TB 264 33 24 4
Cavity formation (-+/-) 148/116 18/15 11/13 3/1
Smear/Culture
(+7+) - 224 29 19 4
(—/+) 29 3 3 0
(+/—) 4 0 1 0
(—/) 7 1 1 0
Extra pulmonary TB 5 0 1 0

Tx: therapy TB: tuberculosis
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Patients with tuberculosis
n=355

Exclusion n=24
Early death n=12
Early transfer to another hospital n=1
Under treatment n=11

Objects in this study

n=331
Initial treatment Retreatment
n=302 n=29
Standard regimen Non-standard regimen Standard regimen Non-standard regimen
n=269 n=33 n=25 n=4
HRZE(S) HRE(S) LVFX+ LVFX— HRZE(S) HRE(S) LVEX+ LVFX—
n=154 n=115 n=14 n=19 n=11 n=14 n=3 n=1
Change NC Change NC Change NC Change NC Change NC
n=39 n=115 n=43 n=72 n=7 n=12 n=4 n=7 n=5 n=9
LVEX— LVFX— LVEX— LVFX— LVEX—
n=26 n=30 n=6 n=2 n=3
LVFX+ LVFX + LVEX+ LVFX+ LVFX+
n=13 n=13 n=1 n=2 n=2

Fig. 1 Course of the treatment for patients with tuberculosis admitted to Tokyo National Hospital in 2005
[the patients who were used LVFX.
H: isoniazid, R: rifampicin, Z: pyrazinamide, E: ethambutol, S: streptomycin, LVFX: levofloxacin, NC: no change

Table 2 The reason of using LVFX as primary regimen

Initial treatment Retreatment
n=14 n=3 .
Optic disorder 8 (57.1%) ’
Liver function disorder 6 (429 )
Resistance / possibility for resistance 3 (100%)

Table 3 The causes of alteration to the drugs including LVFX from regimen without LVFX

Initial treatment Retreatment
Standard Tx Non-standard Tx Standard Tx
n=26 n=1| n=4
Adverse reaction 23 (88.5%) 1 (100%) 2 (50.0%)
Liver function disorder 10 1
Dermmatosis 5 2
Optic disorder 1
Renal function disorder 2
Numbness 2
Fever up i
Low number of platelets 1
Vomitting 1
Resistance 3 (11.5%) . 2 (50.0%)
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s RBHL LTORM 148, @F < TOHH
PR L RICHBOREHEL L b ICHBT 126,
QMM X 2EEFRIZ s BITH 72, ML &h
725 B0 HERIIZING 2 & UERREE 3 fT, #
% HINH & RFPO AN X BEBEA O 1 5ITdh - 72
fod 2 BUIRTEE & 1 INH R EB DM H 5 & g
SN, HECORECEMER L LB L

LEO 31 5T LVEX O BRI I B R S e A
o720 LVFX OBIRAWEIE, #0EEH 27 B ClX kB ks
2 AR 3B, 2~ 4 BERMH B, 4~ 8 BRMH
78, 8BY LS HTH o7z, FIEH 4 BITIZiEHRE
T 2 BRI 1B, 4~8BARMAT M, 8 BBt
2PICLVEX BB S LT/ (Table 4),

WHEBEHRLVEX ORHER O 72012851k ic k- 7=
Blid 7o 720

(3) BEEEEibER (FREE) ok

BRIERFCHB LW ERRE260000 9 b, HBERNE
57 AMERBIETE L ARG HEERBER 28 5
BITMGITIC X B35 bE % RS L7z (Fig. 2).
B ol s RS 160, WEEGHO TR L
7140, BEAOBEHAHE U BAITH 5, EEEHEBERD
BB EILERIE, HRZE(S) 4 M BEABE (PZA+) T3 %

Wt 86k o5 201149 A

B E9%24%, 47 AH98.1%, 5% A B 100% T - 7=,
HRE(S) 3#IER® (PZA—) TIX3 » A H929%, 47
HE98.2%, 57BHB100% CThore MEEETLVEX
AL OBEINEZ 701X 2248) (HRZE(S) TG
1150, HRE(S) TR 161) <, HilsRiE 3B E
68.2%, 4 7 A B 955%, 5 7 B B 100% TH - 7=, B
OO & B L <H 1 P ABERES 498
1212 95% LA B REEME L, 5 B I3 100% BBikik L
2o MBFEBETLVFX AL Ao 2B 458 (B&
TEREE AT o 723981, ZDfth6 #1) TORBMILZEIL 3
# A E80.0%, 4%7BH978%, 57 AB100%TH- 7,
COBETRIREOFERIZ o0 77, WHEEET
LVFX 2R U B2 L AR CLVEX 28 L&
PolB4asBlECIIAELLSAABEITERER
TEYILRICEEEZ IR D 2D o7 (Fisher's test) o 3
51T, ZOFHIR R 0228 BIIZ BV T20104E 9 B BAE,
BEEMIIRD Tz,

Fig 2IC B A B EBEBLVEX A L 728226 &
LVEX % I L2 o 2 BE4S B DF B2 DV T Table 5
VR PIYER (P ERERZ) XTE 267560
+20.55%, BB ASPITS5851211 8 Th o oo B
IHIE T 148 (63.6%), BB T26H (57.8%) Th o7

Table 4 The interval between the time the patients with tubercurosis started the
treatment without LVEX and the time they started to have treatment with LVEX

Tnterval (weeks) lnixiarll l=rc2a’;mcnl Rcu:iu;)cnt
~2W 3 (11.1%) 1 (25.0%)
2~4W 9 (333 ) 0(0 )
4~8W 7 (25.9 ) 1 (250 )
SW~ 8 (29.6 ) 2 (500 )

%
100

80

60

40

20

Bacilli negative conversion rate

Y — . . .
M 2M  3M M

M

—&— Standard regimen (PZA +)
n=105

- 4@ - Standard regimen (PZA—)
n=56

—&— Change of primary regimen (LVFX+)
n=22

---%-- Change of primary regimen (LVFX—)
n=45

Fig. 2 Negative conversion rates in sputum culture positive tuberculosis patient (n=228)
with (n=67) and without (n=161) alteration of standard regimen.

PZA: pyrazinamide
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Table 5 The background of the tuberculosis patients with alteration of standard regimen in Fig. 2

LVEX+ LVFX— P value*

Number 22 45
Mean age =SD 56.04+20.5 58.5%21.1 ns.
Sex (male/female) 16/6 33/12 n.s.
Cavity formation (+/—) 14/8 26/19 ns.
Smear .

- 1 ( 4.5%) 5 (11.1%) n.s.

1+ 5227 ) 17 378 ) n.s.

2+ 5 (227 ) 7 (156 ) n.s.

3+ 11 (500 ) 16 356 ) n.s.
Key drugs used after changing primary regimen

H+R 11 (50.0%) 39 (86.7%) p<0.001

R only 5227 ) 0(0 ) n.s.

H only 6 (273 ) 4 (89 ) n.s.
Death without using any key drugs 2 ( 4.4%) n.s.

*For comparison of the LVFX- group: x*test

ABRBOERBRFRECIILVEX 2 BH LB TRSE
HFEiE 2+, 3+) X168 (727%), LVEX 2R L%
oo BETIE23M 511%) Thol. RHEEEHK
LVEX Z M L7z 22 BICI3 M B BRI 1T 28T
INH® L { IZRFP D key drug B S hTwi-, MFE
BRLVFEX 2 BH L 2o 2B TLEAPILEO F B
L7222 B2 B 7 a3 PN B AR IZIZINH & L { & RFP
PR SN T, RFPERIILVEX MR C168 (72.7
%), LVEXZHBLTWRWETIII9H (86.7%) Th
o720 MAEBEHEAAICING, RFPOFEFIEH T
SO LVEX HR#E T 11/ (50.0%) L, LVEX
EERL2d o280 5398 (86.7%) Thoiz (p<
0.001) o

% &

Fluoroquinolone 5& AN X FEAN T M4, & QS HIW
HRAZE (MDR-TB) OB B CEBEMICLEDHE
ALl oTOBM, ATS I, EHEIAMICE L C first-line
drugs & L TINH, RFP, PZA, EB, SM % F\*, second-line
drugs ¥ 72 13 fluoroquinolone @ 4/ i& MDR-TB & % W I
first-line drugs DA C & 2 VSISO AERT 5 X 5 1%
LTwa? bAETD [HEEROEE] 0REL—
2008 £ DT, BIIRFANTT X 12 WIHE B OTAE
L BE A L C Auoroquinolone D fF A # 3R L C v 299,
EBCHROBS T L, MDR-TB ORBEOBOHL & F
first-line drugs THVZIEFH P ICBIERIASHEL L 7235 & o4,
BHELTHER SN T2,

Fluoroguinolone 2 first-line drug T % EB & &%)
WHbHIEY, SHICEOREEEICOWTRPES% L
THMMERD D v v ) B2 d B9, ZILs Ol
K fluoroquinolone ZHMIHEIR L L T4 ARAE LT
HERbNb,

LVEX DREIWER & L CHIERATIICH 523, SEHSR
DBFTIREER DL DICLVEX & ik L 2fid % »
oo EFRBEEICELTIE, YETOERRIHRE
{6 BASAIFIZINH, RFP, SM, EB, PZAD SH DO H %
BAEEIMCIT Y AF ATIT->THE Y, W It
PRBD LNTIFEOH, MOFEHOBZWERE 2T L
TWwh, £D2®, LVEX O UNTH o /=09 L
IBRFART L b oz, T <1 HU Lok
Wb L REEDN, #HBEBEL LCLVEX 2 8HL
725 BITIILVEX D b DD 2 d o 72,

Fluoroquinolone {2 81} 5 AR COF AR OB
AOREERTITLhTBY, LVFEXEF 70 d ¥
(OFLX) #MDR-TBIZX} L THI LB 2 58 % £7-3 &
W) ZEFUANORRENTz, SHSI, SHHEM
R DOBFICBIT 5 OFLX & LVEX DA A2 SFH L T
V3%, Chan & &, MDR-TB &2 3 > T fluoroquino-
lone DA FRICHE T AMIBFTHL EHELT
WA LA Lads, Pk L L <o fuoroquino-
lone DBMFIERSB LV E VI ME YL H 2,

PLED X512, SHMMEREEIIEWCIZEE 4 7 fluoro-
quinolone D DMEASE TV 573, FEE#E A7
1% ML 725 B Cfluoroquinolone 4 i L 7= B O MEE L,
ONONPFRELENEL 2V,

SHEbIvbiid, 57D EEREEZ -0 RELER
228 G CHIBE AL A BRE Lz RPCRAFEELC
LVEX Z 8 L 7Bl o BIVERT IR, $38 e ik i,
LVEX BG I 7 K IH 0B R idH 4 THh - 720 LVEX
RSB0, MIBEERIT ) 2, MoORMEE2ZHRET
B ERIEH OWE, BIRHEEIEA, SR X 0 MW
B3, SLVEX NOBEYHCEIIRSEE T3 V5
X 1 BIOARTH o720 PZAIC X 5 JFHERERE S 2 JWT L
BB TRIRIEIRAT » Tl v, ML L CLVEX
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R LR, LVEX 2B T RRERE P o Fs
ML LAHETO S 7B oOBEEBIC STl
LRICEIRD NG d otz TMBOMFEERDER
BOWRE L CLVFX 2 5[ LB Cld 2251281, LVFX
EERAETEFEOISSREE A LRIz (3
APk FRE LA 202RL) LIHIZEBT, B
FICIEINH & L < I RFP D key drug i3 ST iz,
LVEX ORI LT, $53RE DERS 2 2Rk
BOHE LD b AREXREFRBEOEEIFEL T
oo MFEETLVEX A L-BICZZBIRHE
+, 3+) BEWERICH o HEBEOEWEE TR
TERDRED S NGE, FHICEREHREEL S5/
DICEBREFNEFEOTAAEEORER L REHEEL LT
LVEXZEHL Tt EL S, YLXY, MEEESE
ICLVEX 28 LB Cid, RIS  EEENE W
Wmichsol, SOWCRAFEETCLVEX 2HALTY
TR WEE L B L Tkey drag Td 5 INH & RFP D %
BACELERAFEBIIS VIS b oT, Btk
RIIEPRVIERS, WHEETOLVEXOERIZAE
HAThbIEFRBINLLEL LN,

REHEFR CTOBFREIIONWT, PZAZMA- 4R 6 »
AEHREPZARMA 2\ 0 ) BIBRR T HROBEHREE 3
FBITENETN16% L 2.0% Th o7z L HEIESR
F& (BTS) 3 LW, RBTHMELHMPZAZMA
726 RBBETOEREL32%ThozW EHMELT
Wh, bivbiid, STAUEHREOREBZIEZ -1Z
HEIRFECRIMA L7 WA 228 BUIC BV T 20104 9 AR
HETBIFLZDS, BPrOEBEECLVEX 2H L
2B b EHFRMIZ 1 HL Bd R od,

BHESR TG L W EBEG T, RWHFEEFITY
4 A B BICIEERERERRECE 0 1 7 AERLTH
CHBERESBOhsZE, 72, MAEEETLVRX %
R L 7T 5 28 B LVRX % 8RR etk %
OB IELEH LB L ASCHErD L L EbR
bo SHITIHERGR SFE2EALRHE, BRALE
DTV, FELVEXEEBEEE L LTEREShTw
S, B EREETMDR-TB & U 1340 AW B 7 35/ A%
ROENTLEIBEICWBELRERNTH D, 4%, BAT
DREBEIARIZ B W CLVEX AL B IS LB T &
BLIChHIENEING,

] ]

IR M BT B LVEX ORI W0 A 99 T 1 302
Bl ar Bl (13.6%), WHEBEBRTIE20 R 75 (24.1%)
ThHh, EETEBIEF480 (145%) THoi B
HEEIECTRIA L 2240 [ 06 260 B P AL 5 2 Wi CLVFX %
FER L7226 IO O LA, ATEOMERIC X

Wik 86 B oH 201149 B

% b DH 2361 (88.5%), FHWMEICL S L DA36 (115
%) Tholze TDHH 5N AU LEBEREORBL B
72228 BI DB BMALE OB T, BB ROMBEN T
§, MHFEE TLVEX & & RIEERIE ok
MEEERL-BL, BBIORMHEL LTLVEX
A LB OEBELERICEIRD T o 1.
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EVALUATION OF TUBERCULOSIS TREATMENT INCLUDING LEVOFLOXACIN (LVEX)
IN CASES WHO COULD NOT CONTINUE STANDARD REGIMEN

1.2Makiko KUNOGI, *Yoshiko KAWABE, 'Junko SUZUKI, "Masahiro SHIMADA,
+4Yugo KANEKO, Yoshinori MATSUI, 'Masahiro KAWASHIMA, 'Nobuharu OHSHIMA,
'Haruyuki ARIGA, 'Kimihiko MASUDA, 'Hironori MATSU], !Atsuhisa TAMURA,
"Hideaki NAGALI, 'Shinobu AKAGAWA, 'Naohiro NAGAYAMA, 'Emiko TOYOTA,
14K azuko MACHIDA, and 'Yutsuki NAKAJIMA

Abstract [Objective] The purpose of this study was to
evaluate tuberculosis treatment including levofloxacin (LVFX)
and to investigate the effectiveness of changing drug regimens
at our hospital.

[Subjects and Methods] A retrospective study was con-
ducted on 331 patients with tuberculosis admitted to Tokyo
National Hospital in 2005. Out of these 331 patients, LVFX
was used in 48 (14.5%), 41 of which were initial-treatment
cases. We studied why and how LVFX was used and compared
bacteriological negative conversion rates between the initial-
treatment cases in which the initial standard regimen was
changed to regimens including LVFX, and those in which the
initial standard regimen was either maintained throughout or
modified with drugs other than LVFX. Sputum cultures were
examined with Mycobacteria Growth Indicator Tube System
(BACTEC MGIT 960).

[Results] LVFX was used in 41 (13.6%) of 302 initial-
treatment cases and in 7 (24.1%) of 29 retreatment cases. Out
of the 269 initial-treatment cases starting with the standard
regimen, LVFX was later used in 26 cases (3.7%). The rea-
sons for using LVFX were adverse reaction to antituberculosis
drugs in 23 cases (88.5%) and resistance to antituberculosis
drugs in 3 cases (11.5%).

We investigated the bacteriological conversion rate in 228
patients who could be followed up for more than five months.
The conversion rates in 105 cases under the standard regimen
including PZA (PZA+) were 92.4% in three months, 98.1%
in four months, and 100% in five months. The rates in 56 cases
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under the standard regimen without PZA (PZA—) were 92.9
%, 98.2% and 100%, respectively. The rates of 22 cases under
the initial regimen modified with LVFX (LVFX +) were 68.2
9%.,95.5% and 100%, respectively. In 45 cases under the initial
regimen modified with drugs other than LVEX (LVFX—), the
rates were 80.0%, 97.8% and 100%, respectively.

[Conclusion] This study showed that LVFX was an effective
drug in terms of the bacteriological conversion rate, without
adverse reaction. LVFX is not approved as an antituberculosis
drug in Japan, but it is often used in cases of MDR-TB or in
situations in which the patients cannot continue treatment with
the standard regimen. We hope that LVEX will be approved as
an antituberculosis drug as soon as possible in Japan.

Key words : Tuberculosis, Levofloxacin, Antituberculosis
drugs, Bacilli negative conversion rate, Change of regimen
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w A% MR 5 D ia B Ik 2 2 L7z 1 61

SR RE URIE 5 'Rl ERA el BT
FRO—& 'HT £ OHR KX AE B2
KB fRA '#E 2Z B OB 'R B
R ' 'EN BEA Uk EE FRIRoR
TBEERT  EW W PR &M

BE RN R, S - GRS TREMRAE 2 SR s, WKRHBEREKRETH-
7eds, ) Y RREAOBMETADA 27 UL &WEliZ AL, MEQFTHMTH S Z &2 okt
Bige & U S dze ME NV — VU, I 4 A (INH, RFP, EB, PZA) 12X A iA%E%E BIIG 8
, BICHARRERN Y (RREUR) LHBIL 7. Lo LRWMIG I8 BIRICTIRESSB L, 41
EEMEAMBLL, ZEMRAKERIED SN OREAB L B odz. B EFEY VS RER OB
WP T, WP T WS E T L2 & Z ARSI 2 58 0 Bt/ MNENIRE 4 320, o
PR A & ) AT VRS S 7z, FUASREEBIAAEE D MIIRIEARIT X 2 RM UM J & YT L,
ML Lo MK N L —PRIEBRARIEE 220§, BERIFTHS,

F—T—X NS, WEEAL, WK

##

MR IR RIS BV T B E R B R
DECRBTH L, PRI L 50RmMBE, HH
BB S 2B Th b, SEDbhbhiE
AR ORISR LinmpiG s, s ikeE
TR, FEOER, WHEALC X B o
REBWL 1 PIEBRL 720, HFOXMNERE
BOTHRET 5o

]

iE By

iS5, etk W3k BUTH.
BT

BRAERE © SEBRNRNGSE (S1/R), 7ok B A A R
(527%), WA (547%)0

FIRHE | W gER Lo

BUWEE | P20 4 12 AR\ O LB S % 48
# 3N (Fig. 1a), BIEEIC T clarithromycin 400 mg/day 14
BIQSA S 7z, Sk 2orEBET. TR2

ES5ACoORBMEERBESHRL, BEZS LS
5, Wil 45 DB WC T levofloxacin (LVFX) 500 mg/day
ZTAMRL7ze LrL, Bk S SI1c8mL 2720 (Fig.
1b-1) 10 BBICREABE L 720 MOHE F L — T HSHafT &
N, TOEBOMWECT (Fig. 1b-2) TRAEMRA & 3R
- BERRE O MBI & 5250, 2 M b SRR o 35 R N
DB RO &N o HIATHBRE RSB
B oS, VUV SEREENL, TP5.5mg/dl, LDH 1012 U/l &
B, adenosine deaminase (ADA) B (92.71U/L) %
R L, M QuantiFERON®-TB I— N F (QFT) BT
o720 WHEMMEAOREVIITe AYkE 1 HEBEAA
Bed&ieoizs

W <, WAGET CICEERLTBY, BRREDLR
R CTH o 720 WEDOHRER R 5 BRI
Mol J¢ & W S, HLREEIE 4 #isoniazid (INH), rifam-
picin (RFP), ethambutol (EB), pyrazinamide (PZA) IZ X
LIRS NIz HEFRL L, BBRE %7275,
PURIERIIGH 18 B X 0 38 C ok L ElgAsiBiL,
MEy 7 A EEMORKIEE»RD O 20
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(Fig. 1c-1), BREE2BARL o lze ZORETERE
WCTHET Sh G RK OB EEERE, 2RFHEs
HHL 2,

ABEWEHATHE . BR163 cm, AES8kg, ME 114/
80 mmHg, NkiEs6MEl/5 %, MFUkE14 /5%, 4iR37.3C,
FAEY) VNS, OFEE. WRERART
TREG R DA, T IR, TUBICIRIEZ Lo

ABEHEMA B #E (Table) | CRP 8.03 mg/d! & %3 TS

i

WY 86 BB 2011E7 8

DOREERD,

Lk 2 MABRRCT (FB2247 A, Fg. 1c2) : &
kA, BERMGIEILE, TEROFREZED L. WiFHE
BB L,ThV,

ABEERARE | EMRESERIMIT L2 L 25, BAKIZES
BB MY TADA 99.6 TUL & B fl, Mk QFTIZ L&A
W interferony (IFN-y) 10.0 IU/ml/, culture filirate protein
10 (CFP10) HUBE B IFN-y MH1X6241U/mITH b,

Fig. 1 (a) Chest CT on 2008 showed multiple small nodular shadows in the upper lobe of the right lung.
(b) Chest X-ray (b-1) on admission to another hospital (May 2010) showed right pleural effusion.
Chest CT (b-2) showed the same findings. In addition, left pleura was slightly thickened, indicating the
beginning of inflammation on the left pleura («-). Multiple small nodular shadows that were found in the
chest CT on 2008 changed into subpleural linear shadow. (b-3)

(c) Chest X-ray (c-1) on second admission to our hospital (July 2010) showed left pleural effusion. Ri ght
pleural effusion was steadily decreased. Chest CT (c-2) at the same time showed left pleural effusion and
that pleural thickening progressed. No new lesion of Jung field was detected.
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YEREHO L FBIECTH o 22550, WRKFERE BRIk
- BB PCR - BRI TRCEYETH o7 (Table)o
R DR bz, HEEBMOZDE 35
B R AT EE T RESE & MAT L7z (248 7 Mh R rh e i
Ly rru—F), ETREIIEMREE —5E%, B
R 2R RBRRc—-BicatBRRE L ED
7z (Fig. 2)o Mak% {00 m/BEEL, WBE R L — 2 2%
BL7. BREREREDR S OERRELBER L THER
WRET L AL o5, Bk (£), HEKBEPCRIBGHE,
EHETH o, LX), EUbEBHRELLS
L7278, MussIEmmi 2 BB oxulEschh, B
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Table Laboratory findings on second admission

Hematology Blood Chemistry
WBC (/ 1) 4400 TP (g/dl)
Neu (%) 75 Alb (g/d!)
Mon (%) 6.9 AST (1U/1)
Lym (%) 15.8 ALT (QU/)
Eos (%) 2.3 LDH (1U/I)
Hb (g/dl) 13.0 CK (1U/l)
Plt (/ul) 32.9X10* ALP (IU/I)
ESR (mm/hr) 57 y-GTP (1U/1)
T-Bil (mg/dl)
Serology BUN (mg/dl)
1gG (mg/d/) 1739 Cre (mg/d/)
1gM (mg/d/) 58 Na (mEq/l)
1gE (JU/m/) 111 K (mEqg/l)
CRP (mg/d!l) 8.03 BNP (pg/m/)
B-D glucan (pg/ml)  <6.0 '
HBs-Ag (—)
HCV-Ab (=)
HIV-Ab (=)
QFT TB-3G (+)

Thoracentesis (left effusion)

7.6 Gravity 1.038
4.0 Protein (g/d/) 5.7
24 LDH (1U/H 669
16 CEA (ng/ml) 1.8
198 ADA (IU/L) 99.6
95 Cells
232 RBC (1+)
35 Neu (%)
0.67 Lym 2+)
13.6 His (1+)
0.63 QFT TB-3G (+)
136 TB (smear) ()
4.0 TB (culture) (—)
8.4 TB (PCR) (—)
Pleural biopsy, left
TB (smear) (+)
TB (culture) (+)
TB (PCR) (+)

Fig.2 Medical thoracoscopy was performed on the third admission day. White, eminent lesions
were observed diffusely on the left parietal pleura. The smear and culture of biopsy sample from

that lesion were positive for tuberculosis.
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Case Report

A CASE OF TUBERCULOUS PLEURISY DEVELOPING CONTRALATERAL EFFUSION
: DURING ANTI-TUBERCULOSIS CHEMOTHERAPY

Takashi ISHII, 'Yoshinori MATSUI, 'Naohiro NAGAYAMA, 'Naoko HIGAXI,
'Kazuya TONE, 'Kei KUSAKA, 'Mami SENOO, 'Haruyuki ARIGA
!Nobuharu OHSHIMA, 'Kimihiko MASUDA, 'Hirotoshi MATSU], !Shinji TERAMOTO,
TAkira YAMANE, 'Atsuhisa TAMURA, 'Hideaki NAGAI, 'Shinobu AKAGAWA,
"Emiko TOYOTA, 'Shunsuke SHOJI, and *Yutsuki NAKAJIMA

Abstract A 55-year-old woman was admitted to our hospital
because of chest pain, fever, and right plevral effusion that
was exudative and lymphocyte-dominant with a high level of
adenosine deaminase (ADA). Since her blood QuantiFERON-
TB®3G test (QFT) was positive, she was diagnosed with
tuberculous pleurisy. After initiation of anti-tuberculosis
chemotherapy with isoniazid, rifampicin, ethambutol, and
pyrazinamide, her symptoms improved. Later, liquid culture
of the pleural effusion tumned positive for Mycobacterium
tuberculosis. On the 18th day of treatment, her chest X-ray and
computed tomography exhibited pleural effusion in a moderate
amount in the left thorax, with subsiding pleural effusion in the
right thorax. Thoracocentesis demonstrated that the left thorax
effusion was also exudative and lymphocyte-dominant, with
clevated QFT response and high ADA concentration, suggest-
ing tuberculous pleurisy. Mycobacterium tuberculosis was
detected in the culture of a left pleural biopsy specimen
obtained by thoracoscopy. We assumed that the left pleural
cffusion was due to paradoxical worsening because (1) on
admission no effusion or lung parenchymal lesion was detected
in the left hemithorax, (2) on the 14th day of treatment she was
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afebrile without pleural effusion on both sides, and (3) the
bacilli were sensitive to the drugs she had been taking regularly.
We performed drainage of the left effusion and continued the
same anti-tuberculosis drugs, which led to the elimination of
all her symptoms and of the pleural effusion on both sides. In
conclusion, paradoxical worsening should be included in the
differential diagnosis when contralateral pleural effusion is
detected during the treatment of tuberculosis.

Key words: Tuberculous pleurisy, Paradoxical worsening,
Contralateral pleural effusion
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Distinct Clinical Features in Nontuberculous Mycobacterial
Disease with or without Latent Tuberculosis Infection

Umme Ruman Siddigi,' Haorile Chagan-Yasutan,' Chie Nakajima, Hiroki Saitoh,'
Yugo Ashino,' Osamu Usami,' Beata Shiratori,' Motoki Usuzawa,’

Yasuhiko Suzuki’ and Toshio Hattori'

'Division of Emerging Infectious Discases, Graduate School of Medicine, Tohoku University, Sendai, Japan
Department of Global Epidemiology, Research Centre for Zoonosis Control, Hokkaido University, Sapporo,

Japan

Nontuberculous mycobacteria (NTM) diseases are in the face of a progressive increase even in
immune-competent subjects, and the clinical features of NTM diseases are heterogenous. The decision to
institute treatment of the patients should be made after a period of follow up, because therapy is often
prolonged, and frequently ineffective. The reasons why some patients develop severe NTM diseases are’
not clear. Here we observed the involvement of latent tuberculosis infection (LTBI) in clinical and laboratory
features of NTM diseases. We evaluated various tuberculosis-related inflammatory markers including
osteopontin (OPN), pentraxin-3 (PTX-3), and soluble IL-2 receptor (sIL-2R) in NTM infected patients with or
without LTBI. Eight NTM and 5 tuberculosis (TB) patients, and 5 healthy subjects were enrolled.
Polymerase Chain Reaction (PCR) analysis confirmed the absence of tuberculosis specific gene (RD1
region), among clinical isolates from NTM patients. Interferon-y (IFN-y) release assay (IGRA) using Early
Secreted Antigenic Target-6 (ESAT-6) and CFP-10, the RD1-encoded protein, was employed for
determining LTBI. IGRA was positive in 4/8 NTM (NTM with LTBI, 50%) and 5/5 TB patients. Only 2 of 4
NTM with LTBI were under chemotherapy among all NTM patients, and others were followed up. The
plasma levels of OPN, PTX3 and sIL-2R were significantly higher in NTM patients with LTBI than in those
without LTBI (P < 0.05). The two patients under therapy showed the highest OPN levels that persisted after
treatment. The increased inflammatory levels in NTM patients with LTBI indicate enhanced inflammatory
reaction. Extensive therapy may be necessary in such patients.

Keywords: interferon-y release assay; nontuberculous mycobacterial disease; latent tuberculosis infection;

osteopontin; pentraxin-3

Tohoku J. Exp. Med., 2012, 226 (4), 000-000. © 2012 Tohoku University Medical Press

Infection caused by nontuberculous mycobacterium
(NTM), especially by Mycobacterium avium complex
(MAC), has been increasing in both immunocompromised
and immunocompetent individuals in Japan and worldwide
(Prince et al. 1989). MAC may cause progressive lung dis-
eases leading to morbidity and mortality in previously
healthy patients as well as in patients with pre-existing lung
diseases and immunodeficiency (Griffith et al. 2007).
Recently, it was reported that progressive lung disease due
to MAC is associated with specific variable number of tan-
dem repeat (VNTR) genotypes (Kikuchi et al. 2009) or with
the clinical features of cavity formation (Ito et al. 2012).
Lung disease due to NTM occurs commonly in structural
lung diseases, such as chronic obstructive pulmonary dis-
ease (COPD), bronchiectasis, cystic fibrosis, pneumoconio-
sis, prior tuberculosis, pulmonary alveolar proteinosis, and

esophageal motility disorders (Griffith et al. 2007). The
detection of both Mycobacterium tuberculosis (MTB) and
NTM by PCR in a patient was reported in Japan (Takeda et
al. 2008) and most patients with MTB and MAC co-infec-
tion reported in USA were foreigners (Khan et al. 2010).
NTM infection in Japan is frequently observed in elderly
people, and elderly people are more frequently latently
infected with MTB (LTBI) than young people in Japan and
the Philippines (Siddiqi et al. in press), as confirmed by
IFN-y release assay (IGRA) and in Thailand, as confirmed
by anti-tuberculous glycolipid (TBGL) assay (Siddiqi et al.
2012). Recently, several studies in different countries
showed that the incidence of TB infections examined by
IGRA (in most of the cases IGRA ELISA was used) was
very low in NTM patients in MTB non-endemic countries
(Van Leeuwen et al. 2007; Adams et al. 2008). In contrast,
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significant percentages of NTM were positive by IGRA in
Taiwan and Korea (Wang et al. 2007; Ra et al. 2011).
Given the variety of clinical courses of NTM, the effect of
LTBI on the clinical and/or laboratory features of NTM
should be evaluated. _

It is well known that CD4 cells and Thl-mediated sig-
naling molecules and their pathways are important in the
defense against NTM infection (Griffith et al. 2007).
Recently, it was found that osteopontin (OPN), a pro-
inflammatory cytokine secreted by a wide variety of cells
including T cells and macrophages and elevated in tubercu-
losis, is linked with CD4 T helper (Th1) cell lineage stimu-
lation and was reported to regulate Mycobacterium avium
in cattle (Karcher et al. 2008). It was also claimed that
OPN expression correlates with effective immune and
inflammatory responses in MAC-infected individuals (Nau
et al. 2000). We also measured pentraxin-3 (PTX-3), which
is associated with the acute-phase response and involved in
innate immunity. PTX-3 is produced from mononuclear
phagocytes, dendritic cells, and endothelial cells in response
to inflammatory signals. PTX3 binds with high affinity to
the complement and activates the classical pathway of com-
plement and facilitates pathogen recognition by macro-
phages. (Garlanda et al. 2005; Inforzato et al. 2012). The
plasma PTX-3 level, which was reported to reflect the
degree of inflammation in MTB infection (Azzuri et al.
2005), can be highly expressed in vitro on human PBMCs
and monocytes stimulated with lipoarabinomannan (LAM)
(Vouret-Craviari et al. 1997).

The current study was designed to compare various
serological markers that are associated with TB, including
OPN, PTX-3, leptin and soluble 1L-2 receptor (sIL-2R), in
NTM patients with or without LTBI to characterize their
status.

Materials and Methods

Study population

All the patients that participated in this study were receiving
care at Tohoku University Hospital between January 2008 and July
2010. We enrolled 9 paticnts (N1-9) who met the 2007 American
Thoracic Socicty (ATS) microbiological criteria for pulmonary NTM
diseases (Griffith et al. 2007). Six patients diagnosed as active TB
(T1-6) were served as disease controls (Table 1). Among them, 2
patients (N7, T3) were withdrawn themselves from the study. NTM
and MTB were confirmed from the site of infection by culture. In
addition to culture, we repeatedly tested the samples from patients by
PCR (Roche amplicon), and MTB was never detected in the NTM
group. All the patients were assessed for clinical features, medical
history including prior tuberculosis discase, treatment history and
chest CT scan finding. Individuals with HIV/AIDS infection or who
were receiving immunosuppressive therapy were excluded from the
study. Five healthy volunteers who were without any symptoms rele-
vant 10 active tuberculosis were enrolled as negative controls. The
study was approved by the Ethics Committee of Tohoku University
Hospital (2007-136; 2007-257). We obtained written informed con-
sent from all the participants. All work was conducted in accordance
with the Helsinki declaration. Plasma was obtained [rom EDTA-
containing blood by centrifugation and was aliquoted to cryotubes
and stored at —80°C for future use. Simultaneously, PBMCs were
isolated over Ficoll-Paque Plus gradient and suspended in RPMI
1,640 supplemented with 2 mM L-glutamine, penicillin (100 U/ml),
gentamycin (5 ug/ml) and 10% heat-inactivated FCS (Sigma) for fur-
ther assay.

All the laboratory data including blood cell counts, erythrocyte
scdimentation rate (ESR), C-reactive protein (CRP) and s1.-2R were
measured at Tohoku University Hospital.

RDI PCR analysis

Mycobacterial isolates from 6 NTM patients. were kindly pro-
vided by the central research laboratory of TUH. DNA was extracted
from the clinical isolates as described previously (Nakajima et al.

Table 1. Patients profile and result of IFN- y release assay (IGRA).

Paticnts ID Gender Age (yr) Diagnosis Mycobacteria Duration of illness IGRA
NI M 79 NTM M. avium 5 yrs negative
N2 F 76 NTM M. avium 5 yrs positive
N3 F 62 NTM M. avium, 6 months negative

M. intracellulare,

M. fortuitum
N4 I 83 NT™M M. avium 7 years negative
NS F 68 NTM M. avium 7 yrs positive
N6 M 43 NTM M. abscesus 6 months positive
N8 M 61 NTM M. avium ' 13 yrs negative
N9 F 76 NTM M. intracellulare 3 yrs positive
T1 F 78 ETB M. tuberculosis 2 months positive
12 F 71 ETB M. mberculosis 1 month positive
T4 M 65 ETB M. tuberculosis 1 month positive
TS ¥ 32 ETB M. tuberculosis I month positive
T6 I 57 P M. tiberculosis Imonth positive

NTM, non-tuberculosis mycobacterium; 1B, extra-pulmonary tuberculosis, P'I'B, pulmonary tuberculosis.
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2010). Briefly, glass beads (0.1 mm), the mycobacteria sample (500
ubin TE buffer) and 500 u1 Chloroform were put in a 2 ml microcen-
trifuge tube for and oscillated by a minibeadbeater, at 4,800 rpm for 2
min. The aqueous phase was collected immediately upon centrifuga-
tion. DNA was isolated by 80% cthanol precipitation, dissolved in
50-u1 sterile distilled water and stored in —20°C until assay. DNA
samples were amplified for the RD1 region (150 bp) by PCR analysis
using the same primers described previously (Parsons et al. 2002).
DNA from the H37RV strain of M. wuberculosis was used as a posi-
tive control. PCR was performed with 5 ul DNA samples in a total
volume of 50 pl of PCR mix, 5 ul 10 x bufler, 4 ! of 2.5 nM dNTP,
1 ul of Taq DNA polymerase and 0.2 ut of each primer (50 pmol/ul).
The mixture was denatured at 95°C for 5 min and cycled for 45 times
at 94°C for 30 s than 62°C for 45 s and 68°C for 45 s followed by a
final 10-min extension at 68°C. The PCR product was visualized by
UV transilumination of cthidine bromide staining after separation by
2% gel electrophoresis.

IFN-y release assay (IGRA)

The assay was performed as described previously (Guio et al.
2010). Freshly isolated peripheral blood mononuclear cells (2.5 x 10°
per well) were cultured on plates precoated with antibody against
IFN-y (IGRA ELISPOT. Oxford Immunotech, Oxford UK). After 16
hours stimulation of the cells with Early Secreted Antigenic Target-6
(ESAT-6) and CFP-10, the spots were developed according to the
manufacturer’s instructions. Spot-forming units (SFUs) were counted
with an automated ELISPOT reader (KS ELISPOT Carl Zeiss
Microlmaging-Germany). Only when the negative control well con-
tained 5 SFUs or less, we subtracted this value from the SFUs
counted in the wells of cells stimulated with MTB-specific antigens.
Wells containing 5 SFUs or more were taken as positive as previously
described.

Inflammatory markers

Anti-TBGL, antibody which recognizes glycolipid (maily treha-
lose 6,6'-dimycolate) of MTB and NTMs was meausered as described
(Mizusawa et al. 2008). The plasma OPN concentrations were deter-
mined using Human OPN Elisa kit (Immuno-Biological Laboratories,
Takasaki, Japan) as described (Chagan-Yasutan et al. 2009). and the

plasma PTX-3 levels were measured in special reference laboratory
(SRL, Hachiouji, Japan) (Peri et al. 2000). Values were expressed as
ng/ml. Plasma levels of leptin were measured as described (Siddiqi
ctal. 2012).

Statistical analysis

Data were entered into a Microsoft Excel spreadshect and then
copied into Statcel2 software (OMS, Tokyo, Japan) for statistical
analysis. Continuous data were compared between groups by Mann
Whitney U test and significance was considered a p value < 0.05.

Results

Subjects

Profiles of the patients are listed in Table 1. The NTM
patients (43 to 83 years old (y.o.)) were infected predomi-
nantly by M. avium complex (Table 1) and mostly had pul-
monary involvement except N6, who had extra-pulmonary
involvement (nasal granulomatosis). The duration of illness
was variable, ranging from 2 to 148 months. None of them
were infected with M. marinum, M. szulgai or M. kansasi,
which are known to possess the RD1 region. All the TB
patients included in this study (32 to 78 y.0.) had extra-pul-
monary disease except T6 (pulmonary TB). All 5 healthy
volunteers (25 to 60 y.0.) were apparently healthy without
any TB-related symptoms.

Verification of absence of RDI region and M. tuberculosis
strains

Absence of the RD1 region in the DNA samples from
the clinical strains of the 6 NTM patients (N1-N6) was con-
firmed by PCR analysis. No positive band was observed at
the 150 bp position for the RD1 region in any of the clinical
isolates (Fig. 1).

IGRA and association with the clinical condition
All healthy controls except one were negative for
IGRA. Four of 8 NTM patients and all TB patients were

R N1 N2 N3 H

H N4 N5 N6

Fig. 1. PCR amplification of RD1 region using DNA obtained from mycobacteria isolated from NTM patients.
Arrows indicate the positive bands at 150 bp. NI to N6, (DNA from 6 N'TM patients): H, DNA from Mbycobacterium

tuberculosis (H37RV); M, Marker: R, reagent only.
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