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WA LIERIASRECHRE Sz, Z0/BAF
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BIF-BWTIE 5 B 16 BICHIMEME O 2w BN
DOBEIFHR SN, FRA ¥ 7 VT FOmRE
HARMIIZEHEA V7V L RBETH Y, 38T
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WD Bl 4 v TN UWHEBE Y Mok
DA TN FA LB SNz EF 1 OHBER
FRETHHA 7V F A (HIND) LREESR
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~Table 1 Clinical data on six cases with respiratory complications
History - . Cl‘inii:zil Days ’ SpOzon’ - Antivi- Treat- Outg? e ’Hospn'~
No. Age/ Complica- and ﬁﬁffgécfﬁ}e symptoms ozfgginto (?3 P; (II%F; 2&) TI?IIS‘; H;St()l' ratLed;;fg ment for respira- taliza-
=% Gender tion comorbid- o . (/ul) £ 2y complica-  tory tion
it admission admission admis- dL} mL) room (TBLB) ment tons sym (days)
¥ sion ' air (%) (days) g)mg ¥
1 25/M asthma  childhood - None fever 2 8700 59 3178 98 “nd. 5 mPSL  Resolved 6
i attack . . asthma . - - 38C), - e L . ' .
' (last attack wheezing,
at 15 years dyspnea
old) i )
2 23/F asthma childhood ~ None fever 3 7600 23 1536 87 nd 5 PSL Resolved 6
attack  asthma . (3847T.), : : . .
‘ (last attack wheéezing,
at 18 years dyspnea,
old) headeche
3 55/F asthma Churg- PSL fever 5 6900 804 70 97 nd 5 mPSL Resolved 15
attack Strauss 125mg/ (38T,
viral pneu- syndrome, day sore
monia cerebral throat,
(supected) infarction. ) wheezing . )
4 76/M ashma asthma, antileukot- fever * 3 10900 183 306 92  alveolitis 10 mPSL, . Resolved 62
" attack diabetes riene, (3887TC ), : and antibacte- except
viral pneu- mellitus, theophil-  dyspnea, organiz- rial drugs for cough
monia chronic line, ICS/ wheezing, ing
(supected) heart LABA,  cough pneumo-
failure ) .nig o
5 68/F bacterial bronchiec- None fever 22 4800 253 36 9 nd 5 antibacte- Resolved 13
pneumo-  tasis, 37C) rial drugs
nia broncholi-
thiasis, acti-
nomycosis
6 58/M bacterial AIDS, HAART fever, 5 11000 145 nd 9% nd. 5  antibacte- Resolved 19
pneumo-  pneumo- chest pain rial drugs
nia cystic : o
poeumonia

PSL: prednisolone, mPSL: methy! prednisolone

ICS/LABA: inhaled corticosteroid/long-acting beta-2 agonist
HAART: highly active antiretroviral therapy

n.d.: not done ’ Co

Note: None of the 6 subjects died

FEP 3 18 55 ARAHET, 45 ROK, 72 THUMENE & AT
FEASHEBLL, ZEME R MBI AR A T BIR
B EEFBBMEA SN, WEN - M %AD Y Churg-

Strauss JEFERE & BWF X M7=, prednisolone (PSL) 50 -

mg DRIRAD S L, 4 1CHK L 125mg THIR
WEMEZELTW ., SEARS B X ) EEFD
D, ABEIHIC LEEROBINICTROL 7 = 2 RH
WEEAMF s N BEFBLZEIAL YTV
FMB B F vy MICTABY WHIEZ L wheeze
RFBILA. 4 Y7 VB L UREXMEREC
LD R L K ABRE 2o 7. ARREIIERBLAE B
TSP 2iRkGEEBOTHEEOHEML LT
B2 RIMEER A & steroid RUEB X U814 ¥ 7 V= ¥k
#t & LT oseltamivir WIRZ BAME L7245, ABR3 HE
WBRD AU H o AEBESBEL (Fig la, b),
IR IR BEASEAL L 7=, Churg-Strauss &R I ELIM
RELTWZ bR, WMEFREICH L T steroid 2%
SLTwiicbMb ST IME L2 L v ) i, s
FTRHEME 2RO ozl b, FERBMRELR

FRERT TR Th o2 2 b, BN

FRE234F 3 200

U RERTERREZVbOO, &ML E
BEBEETHVSEORY TS ARER LWL
REBWETH o722 Lh AP LBEE,
FREC Y A VAN Se & # 2 Ao, PPREREEAE L
DR L HEBRIEE MAT T & b o . steroid %
WL, oseltamivir # kBT AT L0 X b, Wikd
X UTRILARRE DT 3 & R 72,

FER] 413 76 B E. JEEEREBICHRM, A2 &
BmHEIBE 2P Y, SEE T inhaled corticosteroid/long-

_acting beta-2 agonist (ICS/LABA) WA, #ileukot-
" riene 3%, theophylline IR, insulin % T - Tw

7=, A2 HRiA SIS 3 1 3 E T steroid S & h
5B MEA R VIO M EAAR L % o 72, R
DR <, BURREEE LGS A I L. SEEE RO
m4y7pmvﬁ%%%%%vb%mﬁLtk:5
ABYE o ABRKWESEMEES X UM CT
TN S R 2 BEBERYD, 4 Y IANIVF
A, EET B, B RO AL BEL .
TSR LT B2 MIBGERA & steroid AIAT V>,
4 ¥ 7N FIH LT oseltamivir D INAR, Mgk
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Fig. 1-a Chest X-ray of case 3 on hospital day 3
showing opacity and consolidation in the left pe-

~ ripheral lung,

Fig. I-b Chest CT of case 3 on hospital day 3
showing patchy opacity in left upper and lower
and right upper lobes.

W U BER S EZHB L. L, FHIRRE
AR A CERL, ABR7HBCEG LSMEFICAY S
S AHRADIz (Fig 2-a, b). MERIEGET, B
P DI FEAE 2 R0 3, FEBMELRTHRED
TRTRETH ), BBEUHEL LY A4 VA%
Btodz, Y LTI methyl prednisolone lg/$iv
AFREE 7 A W A5 LT oseltamivir @ 5 H
R oBEMES 24T\, steroid 138 E L LCPSL 60
mg 2HHIEL Twol, INODOEFBICL Y AT
WHRTHERHTLZ L2 H®Hm L. steroid 78IV A ff
EROKEXMAERTIIREL L BHLHEL R0,
diffuse alveolar daniage PFFRIZRDSLNLh o 7o,
Z OIERNIEE 62 75 HICIBHLBRE & 22 o 72,
ZREOHE MR 2% AP LIESN 2 B (GEBI 5,
6) Y, vwIndsRIZT neuraminidase FHEH IS

EDA YT VE Y FHERE LRI LT, BT

Fig. 2-a Chest X-ray of case 4 exacerbation (hos-
pital day 7) showing opacity and consolidation in
all lung lobes. i

Fig. 2-b Chest CT of case 4 exacerbation (hospi-
tal day 7) showing bilateral patchy opacity.

FAEE LTI IERECHIRIE L REXMHA, Actino-
mycosis DEEAEDH Y, 1 HIE HIV Bglowf LTHt
HIV # # (highly active antiretroviral therapy:
HAART) WiATHOERTH o7z, THEF & b IEHESH
SEREEIEHB L b o728, S8, BN, IRt
T, FFRMMROBEITNTRETHL L X
D HIE PR g & BT L, ABPC/SBT 51 X 1 42

ETERMEREL.

GBEOSEE A 7 LT 9 L0k

M1 560 ROFKD > b, RIS BRI 300
R (BERIK 100 EREEL) 250 2FETHY, 18
PEIPUL 23R B OE R AIEE IS W NRRHE 2w,

BAEEMEE 5855 H2F
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Fig. 3 NHO Tokyo National Hospital influenza A cases
18 : : ‘ -
B 18 F | @ 2006-2007
2] e
8 14 - EE 2007-2008
= 12 £ 2008-2009
! @ 20095-2010
% 10 )
. 8
6
4
2
0 E -
~19 ~20 ~39 ~49 ~59 ~69 ~79 ~85 ~909
Age (years)
‘ ,Table 2 Seasonal hospitalization with kinﬂuehz’a A
. Reasons of Hospitalization
’ e Pulmonary
Season -~ Age Hospitalizations i . .
g Cases " . , failure due to  Secondary Viral "
(year) {meanSD) due to influenza (%) Ai&gﬁ;‘ﬂ COPD or . bacterial pneumonia Chest pain lﬁ?naiﬁ re
“tuberculosis pneumonia  (supected) cardiac latu
sequelae )
2006-07 56 530+208 6 (10.7) 3 2 0 0 1 0
2007-08 16 46,3194 3 (188) 0 2 1 0 0 0
2008-09 33 483+ 206 5 (15.2) 4 0 0 0 0 1
2009-10 62 349+193 . . 6 (97) 2 . 0 2. 2 0 0
Total 167 ) 20 (120 9 4 3 2 1 1

Fig. 3l0#E 4 Y —AvicBlis i ¥ 7 v ¥
B OEHA % RT A5, 2009~2010 ££TId 60 &KL
EAA L, 40 RRIEA S K, B 2ICHIEDOEDR
BAF Bl o Tz, Table 218K 4 ¥ =XV IC#

WrEnig w7 VEYFRBECOVTOFLOERL
. R 2009~2010 45 b S22 o 7277, 2006~

2007 FEDEIWXEVEDLD D, BRoTEHEVWERE
2o lz. 2009~2010 4E D ABRREMO Y — A ¥
AR LAER o MEERFRIEC X2 AR
Y AEDETR SN, 2009~2010 E 5 IS o
BTk 7V, 2009~2010 EIZBD NIz A VA
PO EE B LEME, oy —Xr TdiR
b o7z, ;
: Z =

FROEH DD BRBTEINHE L w7 VY
A (HINL) &2 ESNERNIIES 1 OATH D
A, 6 BlIEVERD 20004 9 H~12 BOEFITH Y,
W ike D [ ST R YERT SE T B 1B R~ & — TR
EhPORA VI NVIYFARBLEALFHETH-

t@?,ﬁ%%ﬂ4>7leﬁA(mm)&%i.

bz v :
6 Bl 4 FIATRSEIEZ SE0E L v HTA ¥ 7
NE TR EOBERTS 2 LA RS LTE

SER234 3 A20H

Y, HEA 7N I L B ARBEOPTI/NE
D 29%, BAD 27% \ZHMER L LTOMELZRD
T WIMEDND AHY, DYPETII/ARICB W TE
BA IV LR YEHBA 27 N B
ERREASBRLSTVWEOMENDH VY, TRET
ST A A BT LA T g - IR B R T
n, T o TEUALMUEPRERERZEL, B
RSB O, BIRREL EDHS L TRE
RBHIRDSB - AEEASEC BE LT AT HEED
FEENTWAEY, RACOWTIEHYREDOBEDY —
Ay e, MEREICLIAZARPSVWEEERL L
Mol LALaHFS, R 2 T/hEmEaoE
D BPBUERREL TE ) REROWRETH -7
W Arb LT, 4 YTV Y PSR RN 5
ERELTEY, AL 7V FRBEAMIBWT
LMBEREZHRLL TV H 5.

LEGEA VI NIV FICBWTR LS WAIESE L
THigszIFeh, A Vv IV VFTLVAEDLD
12k B A4V AR A & oo MBS AR
LRTWD, MBEEMSIESEEA, v 7 bz FICR
BLABBED /4 alBRoND LT 2RE"R
T A ¥ 7 VT I L2 FB O 25% KR
SIBEFLHENDY, AUEL L CERSLE
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Thb. FEA 7NV FTIISY, TRENEE
figiad v e Ebh T, ERFERENDIC
DIIBEEN A EELIC S35 2 L 2B L /2.
ICUWKART 2 &) REEFOS H 20~30% SR
HHBEER A TH o7z &I HIEER RO A6
BELSPTVWHEL LT, 4 YT VIFT 4 VRN
fE SEXLEOBREZERENMBELT MED
BLRErIBEEINLBFIRA VI N T4V
2 O neuraminidase {FPE A3, 5 EMIL~ DI JERE
DEEPBALBIET BBV SBHEA v T VT Y
FIEBWTHANTW S, SHEOBRE TIE RN
PERiZe % 2 BICRRD 7245, 1 BIASSAS STIRIRIE % 2608

RECED, 102 HIVBREERRECK->TE

D, BEERBLMEEM RO CHE LD
Ezohiz.
BRETIEY A VAR E BbE 2 EMN % 2 IR

L2, il e 4 v I vy Fo L VAR BB LY

biF Tz, EERAOHSLER oh, W
A WA RE B AR, YA NVAY S b OB
KHBOLREThole. LPLAFL, K508
W SR T A N AKRS R BebE BIEHI TH
7z. ' '

B SWIC I IE, FHIES YT VT Y FICB VLT
T A VAN SRR TEBERE T A LY 2 F VIR
MHIFELAFIS WERE L T2 -7, JEEiln
BTHLLDPOTRHIEL TVBHEMELTWAY, ##
B BB B BEEA V. SREOBF ALY -ALT
b A VAN Je % B bt BB Bedr o 7z, SBED
2P E D EBEB L LTHEZH L, steroid DR

RHAF(To TWE. WA N AEHEOREICT LIV

¥—& L TORiER steroid DIEFHEDH o TV EHTH
BEEDH L. L LiDs, SEOHEA 70y
P4 VAR, ERERIED receptor 2213 T2 <, T
SOERE i B _E R MU O receptor 12 B AL, B
BORKERTAIFHA VINZ Y FEIZER LB X

ETHEREENTVEY, ZOENFTA VAR

EFERILPTVEDELXLNE, v A VA
OEEFHRE LTk, REDSREAY 75 ABE,
SEXMEEAO Y 75 X REIEMITH L,
W 2 Bl FRORELEL: (Fig 1, 2).

ABE o724 ¥ 7 VT Y FORERS A HHE IR
S B0 D L 68% IZRD SN L OWE L H Y,
A Y7V PR CIEM B ERRE ATHEL
LCOMRIERRL) RELE LR

LB NSRBI R V20, FIBA YT VT R
FHCHBADA v I VI v FREDHRDBETH -
72, ZD720% L O/RRECEROBEHEOBHITED
NIRBERKECERY, BHEAS v IV v FE

DHRRBEYNSVERTH- 7. HlA 71T

CFOEROTATHEAH L TRA S 285

Aol EiLb ZTOHT, vA4NLAEKEED

R 2 B U7EPNIR ISR o 7. FTliA > 7

NI UFIIRCERD DL, BEREAAESIRVET
b, 74 VAR OEMIRBEDN Y — XY
TR L7z &AW, FBIA U7 sty
BA Y TINI O FERZDERERE LTS EEDR
7. ,

Sff, BTROTATS THFRENDE, BALY
LTEDL ) 2% RIZTH S oM WERRGEE
BURETHAH. 4 v 7V FICH L TRIELN
BEAE, TRMEMEER%, YA VARIiEZ s
PRt L AR A ST S, FENZT 2 F >
PRI SN S,

X @
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Six Adult Cases of Respiratory Comphca‘mons Caused by Pandemic 2009
Influenza A (HIND) Compared to Seasonal Influenza

Yu MIKAMI, Haruyuki ARIGA, Nobuharu OHSHIMA & Hideaki NAGAI
Department of Respiratory Medicine, National Hospital Organization Tokyo National Hospital

The first case in Japan of 2009 pandemic influenza A (HIN1) was reported in May, with pediatric hospi-
talization exceeding that of adult‘s.k We evaluated six adults hospitalized for 2009 HIN1 respiratory complica-
tions and compared the pandemic to seasonal influenza. Hospitalization was due to aggravated asthma in
four of the six, two of whom had simultaneous pneumonia probably virus-caused, and two cases of bacterial
pneumonia. Among the three seasons examined, the number of adults increased slightly but the hospitaliza-
tion rate was low in 2009-2010. Respiratory complications such as viral pneumonia were not seen outside of
2000-2010. Attention should therefore be paid to respiratory complications in adults with pandemic 2009 in-
fluenza A (HIN1) virus.
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Summary Objective: The quantitative interferon (IFN)-gamma in response to Mycobacte-
rium tuberculosis-specific antigens declines in tuberculosis patients after starting treatment,

however, in some cases remains high despite clinical improvements. Our aim was to evaluate
clinical parameters associated with remaining QuantiFERON-TB Gold (QFT-G) positive after
treatment.

Methods: A prospective cohort study of 101 culture-positive, positive QFT-G, HIV-uninfected
patients with pulmonary tuberculosis, QFT-G was performed at diagnosis, at the end of inten-
sive phase, at tréatment completion, and 5—7 months post-treatment completion.

Results: There were 80 patients with complete results, 34 (43%) remaining QFT-G positive and
46 (58%) reverting to QFT-G negative at the 57 month post-treatment time point. There was
a significant decline in IFN-gamma levels in response to both CFP-10 and ESAT-6 with tubercu-
losis treatment. Multivariate analysis revealed significant associations between IFN-gamma
levels detected before treatment and remaining QFT-G positive post-treatment after adjust-
ment for smear status, presence of cavitation, and positive sputum culture two months after
starting treatment.

Conclusions: Quantitative QFT-G responses drop significantly in active tuberculosis patients
undergoing treatment, with almost 60% becoming test negative. Reversion to a negative

Abbreviations: CFP, culture filtrate protein; DOT, directly observed therapy; ESAT, early secreted antigen target; HIV, human immunode-
ficiency virus; IFN, interferon; IGRA, interferon-gamma release assay; LTBI, latent tuberculosis infection; PCR, polymerase chain reaction;
QFT, QuantiFERON; QFT-G-, QuantiFERON TB Gold; TST, tuberculin skin test.

* Corresponding author. Department of Internal Medicine 2, Oita University, Faculty of Medicine, 1-1 Ida1gaoka Hasama machi, Yufu, Oita
879-5593, Japan. Tel.: 481 97 549 4411; fax: 481 97 549 4245,

E-mail addressess: komiyakh1@oita-u.ac.jp (K. Komiya), arigah-in@tokyo-hosp. Jp (H. Ariga), hnagai-in@tokyo-hosp.jp

(H. Nagai), krsmgm@gmail.com (A. Kurashlma), shoji-in@tokyo-hosp.jp (S. Shoji), hishii@oita-u.ac.jp (H. Ishii), nakajima-in@
tokyo-hosp.jp (Y. Nakajima). ' )
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0163-4453/536 © 2011 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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QFT-G result was closely associated with the magnitude of the IFN-gamma response prior to
treatment and increasing age.
© 2011 The British Infection Association. Published by Elsevier Ltd. AU rights reserved.

Introduction

Interferon (IFN)-gamma release assays (IGRAs) are approved
as diagnostics for Mycobacterium tuberculosis infection in
many countries.™? It has also been reported that these assays
have usefulness for monitoring disease activity, post-treat-
ment, in patients with either latent tuberculosis infection
(LTBI)3‘7 or active tuberculosis.®? Although there are several
reports demonstrating that overall IGRA positive rates and
quantitative IFN-gamma levels significantly decrease with
treatment,>*®® we have occasionally encountered patients
with active tuberculosis whose IGRA results remain positive
results and with high IFN-gamma levels in spite of clinicalim-
provement.'? Reasons for these clinical discrepancies have
not fully been evaluated. There is insufficient evidence to
determine whether severity of tuberculosis itself affects
IFN-gamma responses, and whether those patients remaining
IGRAs positive after treatment completion are more likely to
suffer disease relapse, as has been demonstrated for positive
sputum culture resultsat 2 months, " or the presence of cav-
ity on chest radiograph at the endof treatment. "

We conducted a prospective observational study to
evaluate which test and clinical parameters were associ-
ated with remaining QuantiFERON-TB Gold (QFT-G) positive
in active pulmonary tuberculosis patients undergomg
treatment.

Materials and methods

This was a cohort study approved by the ethics committee

of the National Hospital Organization, Tokyo National

Hospital (Tokyo, Japan). Patients were prospectively re-

cruited between June 2004 and November 2008 at National

Hospital Organization, Tokyo National Hospital. All patuents
provided written informed consent.

Adult inpatients or outpatients with pulmonary tuber-
culosis, confirmed by positive culture and/or polymerase
chain reaction (PCR) for M. tuberculosis from sputum or
bronchoalveolar lavage, were recruited. Patients with hu-
man immunodeficiency virus (HIV) positive, receiving im-
munosuppressive therapy, malignancies, multi- resistant
tuberculosis, and bedridden state were excluded. In addi-
tion to these criteria, the present study required eligible
patients to have a positive QFT-G.result before or within
2 weeks of treatment commencement. Culture and drug
susceptibility testing were performed for at least one spu-
tum specimen before treatment or during the intensive
treatment phase. Chest radiograph findings were evalu-
ated before treatment, at the end of the intensive phase,
and at treatment completion. Baseline smear positive pa-
tients underwent repeat sputum smear examination at
completion of the intensive phase, and all of the patients
were tested by sputum culture 2 months after starting
treatment. Six-month intensive chemotherapy was pre-
ferred as a treatment regimen, using three or four drugs

individualiz_ed for each patient. Patients with high risk
for hepatotoxicity due to pyradinamide were prescribed
a 9-month regimen of rifampicin and isoniazid, with ethan-

“butol, especially during the first 2 months. Directly ob-

served therapy (DOT) was the .standard treatment
delivery mode under the national tubercutosis programme.
QFT-G was performed at the end of the intensive treat-
ment phase, just after completion of treatment, and 5—7

. months post-treatment completion. Final reversion judg-

ments, remaining positive or reverting to negative result,
were determined on the basis of the last QFT-G result, ob-
tained 5—7 months after treatment completion.

-QFT-G test

The ‘QFT-G test was performed according to the recom-
mendations of the manufacturer (Cellestis, Ltd, Carnegie,
Victoria, Australia). The test was positive if the IFN-gamma
measured in response to M. tuberculosis-specific antigens
minus the negative control was 0.35 U/mL or more, and in-
determinate if the positive control minus negative control
was less than 0.5 IU/mL and the individual did not respond
to the M. tuberculosis-specific antigens.

Statistical analysis

Statistical analyses were performed using the PASW statis-
tics 18.0 software package (IBM SPSS, Tokyo, Japan).
Statistical significance was defined by a p value < 0.05
for all analyses. Continuous variables were tested for nor-
mality using the Shapiro—Wilk test, and compared using
the Student’s t-test or Mann—Whitney test distribution.
Friedman’ exact was performed to compare [FN-gamma
levels over time in response to culture filtrate protein
(CFP)-10 and early secreted antigen target (ESAT)-6. The
Kruskal—Wallis test was used to compare positivity of
QFT-G among 4 groups according to pre-treatment maxi-
mum IFN-gamma level in response to CFP-10 or ESAT-6.
Dunn comparison as post-hoc was applied when multiple
comparisons were done. The chi-square test was applied
for comparing categorical variables, unless one of the cat-
egories had fewer than 20 observations, in which case, the

- Fisher’s exact test was applied. For statistically different

findings between remaining QFT-G positive and reversion
to QFT-G negative, we used multiple- logistic regression
analysis to-.compare relevant outcomes.

Results

A total of 101 patients were recruited into the present

“study. All patients received DOT, with 57 (71%) patients

completed treatment in 6 months, 17 (21%) in 9 months,
and 6 (8%) in 12 months. None of the patients died. Four
patients permanently defaulted treatment and 17 failed to
return for testing at either the completion of treatment or
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5—7 months after completion of treatment time points.
Thus, complete study results were available for 80 patients

- (Fig. 1). :
Patient characteristics

Baseline characteristics and the results of clinical exami-
nations of the 80 patients, stratified according to the last
QFT-G result, are shown in Table 1. Thirty three of the 34
patients remaining QFT-G positive 5—7 months after the
completion of treatment were also positive results at the
end of treatment time point. The one other patient, who

relapsed six months after completion of the six-month reg- -

imen, had temporary reversion to negative at the end.of
completion time point. The only measured parameter
that was statistically different between the group remain-
ing positive and the group reverting to negative QFT-G

was the pre-treatment IFN-gamma level in response to spe- -

cific antigens. There were no significant differences be-
tween these two groups in sputum smear status, cavity on
chest radiograph, or positive sputum culture two months
after starting of treatment.

Subjects recruited

- n=101
4 patients who permanently
3 defaulted treatment
Baseline
n?97,
v

End of intensive phase
n=97

8 patients who failed to
return for testing

Treatment completion
- n=89 ’

9 patients who failed to
return for testing

5 to 7 months post-
treatment completion
n=80

Figure 1 This chart outlines the flow of participants through

the course of the study, and the number of subjects at each as-
say time point.

QFT-G results

The IFN-gamma levels determined by QFT-G before treat-
ment, at the end of intensive phase, at the time of treatment

. completion, and 5—7 months after the treatment comple-

tion are shown in Fig. 2A and B for CFP-10 and ESAT-6 respec-
tively. IFN-gamma levels in response to-both CFP-10 and
ESAT-6 decreased significantly after starting treatment;
however, there were no significant differences between
the levels at the time of treatment completion and 5-7
months after the treatment completion.

Factors predictive for QFT-G remaining positive

Table 2 shows the results of non~adjusted’ and adjusted

models of multiple logistic-regression analyses, of mea-

sured parameters and remaining QFT pqsitivé after treat-
ment. Both univariate and multivariate analyses showed
that higher pre-treatment IFN-gamma levels of CFP-10 or

ESAT-6 were independent predictors of remaining QFT-G

positive. No significant association were found for gender,
BMI, initial sputum smear status, treatment period, positive
sputum culture 2 months after starting treatment,or cavity
on chest radiograph. :

Course of positive rates of QFT-G accdrding to pre-
treatment IFN-gamma levels .

Patients were stratified into four subgroups based on their

‘maximal level of IFN-gamma response to CFP-10 or ESAT-6 at

the initial testing point (0.35—1.04 1U/mL, 1.05-2.02 IU/mL,
2.03-3.60 IU/mL and >3.61 lU/mL). As shown in Fig. 3, the
rate of QFT-G positive results decreased after treatment com-
mencement in all four subgroups. Positivity in patients with

. high pre-treatment levels of IFN-gamma (more than 3.61 1U/

ml.), remained high (more than 70%) even at 5—7 months after
treatment completion. This. was significantly different
(p = 0.027) from the rate for patients with low pre-treatment

* levels of IFN-gamma (less than 1.05 IU/mL), where less than

40% remained positive at the end of the intensive phase of
treatment and only 15% at treatment completion.

Discussion

This study demonstrated that the predominant measured
factor that was associated with QFT-G results remaining
positive after treatment was pre-treatment levels of IFN-
gamma, as measured by the test. Increasing age was also
associated by multivariate analysis. The severity of disease,
as estimated sputum smear positivity, presence of cavita-
tion on chest radiograph, or positive sputum culture results
2 months after starting treatment, were not associated.
Our results were similar to those of previous reports, in
which IFN-gamma levels have significantly decreased with
tuberculosis treatment.*®? Chee and colleagues showed
that mean IFN-gamma levels significantly decreased during
the early phase of treatment, but did not alter significantly
between treatment completion and six months after treat-

‘ment completion.? In addition, using the T-SPOT®-TB assay

in tuberculosis contacts, it was reported that the number of

-IFN-gamma producing T-cells in response to CFP-10 but not
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to ESAT-6 significantly fell with LTBI treatment,? whereas

significant declines had been shown in T-cell response to
both ESAT-6 and CFP-10 in patients with active tuberculosis.®
These findings are consistent with those in the present study.
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g - . P< 001
&7 1
8215
=g}
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&% 1.0-
o 0.
EG
&
7 0.5+ A
e
e . B
0.0 = S (- ; I
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2 35~ B
2 .
§ 304 T P< 001
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B 9 -
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g5 1.6-
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& 1.0+ : : :
=z . .
= 0.5+ I 1
0.0 1) L L) E]
Pre- End of Treatment 5o 7 months
treatment intensive  completion  post-treatmant
phase ) completion )

Fzgure 2 The IFN-gamma levels determmed by QFT-G before
treatment, at the end of intensive phase, at the time of treat-
ment completion, and 5—7 months after the treatment com-
pletion in Fig. 2A for CFP-10 and Fig. 2B for ESAT-6.

* In this study, remaining QFT-G positive 5~7 months after
completion of treatment was related to the pre-treatment
IFN-gamma levels, but not to sputum smear status, cavity
on chest radiograph, and positive culture status two months
after treatment initiation. These latter findings suggest
that reverting to a negative QFT-G result after treatment is
not associated with the severity of disease at diagnosis.
However, there is no clear definition of severity of tuber-
culosis and sputum status and presence of cavities by chest

-radiograph may not be accurate markers.

Another explanation for our results may be related to
the efficacy of treatment regimens. Although not reaching
significance (p = 0.104; Table 2) there was a strong trend
(OR 1.523) for patients who had received longer treatment
regimens to become QFT-G negative as compared with
shorter regimens. If we assume that maintenance of a posi-
tive QFT-G response is related to continual presence of an-
tigen in vivo, and thus ongoing infection,™ this argues for
the use of nine month (or longer) treatment regimens
rather than those of six month if eradication of infection
was the goal of treatment. Since there is no "gold stan-
dard” for proving eradication of infection, the goal of treat-
ment may be prevention of recurrence in addition to
reversion to negative in smear and culture of bacilli. This
is supported to some extent by our finding that the one pa-
tient who relapsed in our study completed the short-course
(6-month) regimen. This possibility might also be supported
by our finding of a significant association between increas-
ing age and remaining positive by QFT-G after treatment, as
a combination of treatment and the immune response of
a patient are likely both related to eradication of infection
and immune responses to wane with increasing age. The
depression of immune responses with increasing age may
be associated with impairment of ability to kill bacilli,
but not with a decline in the ability to produce IFN-gamma.

One of the greatest interests in using IGRAs for monitor-

_ing disease activities is whether IGRA can be used to predict

relapses. We found no significant difference in relapse
frequencies between those remaining positive and those
reverting to negative, however the mean observational
period in our study was short, about 3 years, and we only
identified one case of relapse. Thus, we have no evidence to
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support the suggestion that patients remaining QFT-G after
completxon of treatment are associated with an increased
risk of relapse. The one patient who relapsed was QFT-G
negative at the completion of therapy (6-month) but
became positive by .the 5—7 month post-treatment time
point, prior to exacerbations in clinical symptoms, chest
imaging and sputum smear status. In this context, monitor-
ing for increasing QFT-G results in treated individuals might
be important in evaluating the risk of disease relapse.

Another possible application for IGRAs is supported by

our findings — monitoring responses after the initiation of
treatment as an indicator of drug susceptibility. In our
study, the patients demonstrated a decline in QFT-G
responses with treatment. Presumably this is an indication
that the M. tuberculosis strains infecting these patients
were susceptible to the respective drugs regimens being
used for each patient. This could be especially useful in sit-
uations where rapid susceptibility. testing is unavailable or
impossible (i.e. culture negative pattents), and warrants
- further evaluation.

This study has several limitations. First, the present study
required eligible patients to have a positive QFT-G result
before or within 2 weeks of treatment commencement. We

IFN-y level,

<
»
0
o
. \ Pre
%

— . CFP-10 o ESAT-8
§ 70 \\ .\ aut/)rrm.)
260 et —om361
:E, 50 \ - @ 2,03-3.60
= \\ e 1.05-2.02
n? 40 edee 0.35-1.04
4, \ .
- 30 e
P=.027 ., T
20 o
*Gevervevarennsa @
10
0
Pre- End of Treatment 5 to 7 months
treatment intensive  completion post-treatment
phase completion
- Figure 3 The rate of QFT-G positive results decreased after

treatment commencement in each subgroup based on their
maximal level of IFN-gamma response to CFP-10 or ESAT-6 at
the initial testing point (0.35—1.04 IU/mL, 1. 05-2.02 IU/mL,
2.03-3.60 IU/mL and >3.61 1U/mL).

did not evaluate the kinetics of QFT-G response with
treatment in those who were test negative at the time of
diagnosis. Second, our study adopted negative acid-fast

‘bacilli smear and culture not but QFT-G as the indicator

for successful of anti-TB therapy. Finally, this study was
limited by study of a small population at a single center. The
rate of relapse to active tuberculosis after standard therapy
is reported to be very low,'® and was so in our study.

In conclusion, we found that QFT-G results remaining
positive after completion of treatment were related to high
pre-treatment IFN-gamma levels and increasing age, but
not to other clinical parameters regarded as relapse risk
factors. Larger long-term observational studies are re- |
quired to ascertain if maintenance of a positive IGRAs
result are related to relapse risk.
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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 kthickened 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- -3y

(c) Chest X-ray (c-1) on’ second admission to our hospital (July 2010) showed k,ft pl(,ural effusion. Right
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 lung field was detected.
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Table Laboratofy findings on second admission

Hematology Blood Chemistry Thoracentesis (left effusion)
WBC (ful) 4400 TP (g/dl) 7.6 Gravity 1.038
Neu (%) 75 _ Alb (g/dly 40 Protein (g/dl) = = 5.7
Mon (%) 69 AST U/ 24 LDHQU/E - - 669
Lym (%) 15.8 ALT U/ 16 CEA (ng/ml) 1.8
Eos (%) 2.3 LDH (1U/l) 198 ADA (IU/L) 99.6
Hb (g/dl) 13.0 CK U/l 95 Cells
Ple(/ul) 32.9X 104 ALP qU/) 232 RBC a4+
ESR (mm/hr) .57 y-GTP.(IU/) 35 Neu ()
) T-Bil (mg/dl) 0.67 - Lym @2+)
Serology BUN (mg/dl) 13.6 His o+
1gG (mg/dl) 1739 Cre (mg/dl) . 0.63 QFT TB-3G (+)
IsM (mg/di) 58 Na (mEq/l) 136 . TB (smear) )
IgE (1U/ml) S 111 K (mEqg/l) 40 - - TB(culture) - - (—)
" CRP (mg/dl) 8.03 BNP (pg/mi) "84 TB (PCR) (—)
B-D glucan (pg/m!) <6.0
HBs-Ag (—) Pleural biopsy, left
HCV-Ab ’ (—) TB (smear) +)
HIV-Ab () TB (culture) (+)
QFT TB-3G () TB (PCR) (+)

- Fig. 2 Medical thoracoscopy was performed on the third adm‘isAsion 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

‘Takashx ISHIIL, 'Yoshinori MATSUI, 'Naohiro NAGAYAMA 'Naoko HIGAKI,
iKazuya TONE, 'Kei KUSAKA, 'Mami SENOO, 'Haruyuki ARIGA
!Nobuharu OHSHIMA, 'Kimihiko MASUDA, 'Hirotoshi MATSUI, 'Shinji TERAMOTO,
1Akira YAMANE, 'Atsuhisa TAMURA, 'Hideaki NAGAI, 'Shinobu AKAGAWA,
Emiko TOYOTA, 'Shunsuke SHOJI, and 2Yutsuki NAKAJTMA

Abstract- A 55-year-old woman was admitted to our hospital
because of chest pain, fever, and right pleural effusion that
was exudd_tive and lymphocyte-dominant ‘with 2 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 turmed 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
elevated 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
effusion was due to paradoxical worsening because (1) on
admission no effusion or lung pm‘@néhymal lesion was detected
in the left hemithof&x, 2) én the 14th day of treatment she was

afebrile without pleural effusion on both sides, and (3) the
bacilli were sensitive to the dmgs she had been taking regularly.
We performed drainage of the left effusion and continued the
same anti-tuberculosis dmgs, 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 wberculosis.

Key words: Tuberculous pleurisy, Paradoxical worsening,
Contralateral pleufal effusion
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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 ageSD 57.7+£219 724+£133 69.41+16.9 75864
Sex (male/female) 195/74 ©26/7 16/9 - 4/0
Pulmonary TB 264 33 24 v 4.
Cavity formation (/=) 148/116 18/15 11/13 . 3/1
Smear/Culture
(+/+) - 224 29 19 4
(—/+) - L 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 taberculosis
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=33]
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— HRZE(S) HRE(S) LVFX—
n=154 n=115 n=19 | | n=Il n=14 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=3 in=9
LVFX— LVFX— LVFX— LVFX— LVFX—
n=26 n=30 n=6 n=2 n=3

Fig. 1 Course of the treatment for patients with tuberculosis admitted to T okyo National Hospltal in 2005

the patients who were used LVFX.
H: isoniazid, R: rifampicin, Z: pyrazinamide, E: ethambutol, S: streptomycin, LVFX: lcvoﬂoxacm 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 o 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
‘ o n=26 ~ n=1 n=4
Adverse reaction 23 (88.5%) 1 (100%) 2 (50.0%)
Liver function disorder : 10 1 o
Dermatosis : ) 5 ’ 2
Optic disorder 1- '
Renal function disorder 2
Numbness 2
Fever up 1
Low number of platelets 1
Vomitting . 1

Resistance : © 3 (11.5%) ' 2 (50.0%)




