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HREES XM FAMIBITIE FBEA U INZ U FOBRBKEEFREDS, TR 16F L 1TH
ROSERR 19 EEIA b F A0 IC ABE L7 BE OBKT —F OWE LTV, &R OE

FRIBE~DERE{To T,
A. BB 2004 | mEMIE | 29 0 o [o |17 |46
NREFATREELTVWAE b HONLEFIDEF - B e | 20 0 o [o |12 |32
REREEITH 2 &tk > T, & h H5N1 flOigHE 2005 | mois |61 |20 |o [8 |5 |98
- POEAER L. ENREER CTORKARSICHE ez |19 |13 o |5 [2 |4
Z. RABIERBEBBRENIFRA TN Y 2006 | B | 0 55 |18 [13 |3 |15
DR IBHEE - THREZET D, ik | o 45 0|8 [3 |7
2007 | =M% | 8 42 |25 |5 |o |86
B. HIREFIE e |5 37 |9 |3 |o |59
2N A DESLIBYEBHIRRBEIZ 2004 — 2005 FiZA 2008 | o | 5 e la |3 lo |2
BzL7z 29 Bllz DV T, RUVSZ = ARBEIC 2008 I AfE . I o 11 1s o |
L7= 3 fild H5N1 EFI DR R B DEREELHELZ, A o Lzme Tioe Vimo 1o 1o |25 | om0
ARHSIE, HANL OFREG, T AV AT ORI
e |52 |15 |20 |20 |17 |28

DOIEBREFRGEL, BBOWEE TREZITo7,
(R EE~DELE)
BEOEAERORBECHMHICEELLVIIELE
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2003 B E EERFEERA L 7N PR T I
v 7 b, 2008 G TH H5N1 BEDEFIE LT
D&, FTEOBY Th5,

g [ EH | R A T |} & | GF
I Ve v IHE|A
+ K7
VA B k
g
7
2003 | mHI% | 3 0 o |1 |0 |4
ey |3 0 o |t |o |4

Total number of cases includes number of deaths.

WHO reports only laboratory-confirmed cases.

All dates refer to onset of illness.
http://www.who.int/csr/disease/avian_influenza/country/cases_tab
le_2008_04_30/en/index.html
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(14~67 &%)
]l 5 &=14:15
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ERELIIREATREC L | 62%
DRB & DM
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RIENHEE 21%
9 50 100(%)
FE (38CHLE 83%
R 48%
I 35%
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M4 7%
A Bk T 6.4X103+4.29X 103
B | (3.3x103 LAF) 8/29 #
] (10x 103 LA E)  7/29 #
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'] 117294
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VFEDEKRTH S,
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L, MERREEIMADOEREE LHBEL TV
X THO. MROEITE FRREEESHEL
T B LBRbNB,

BT —# & LT, ABmERED~EM, /MR
W~ & —F LRWVAS R R 23 B
EF3230EIDIEFRHATH- T,

GOT. GPT. v UL E Ml LR L REEE S
EFT500 31%H o1,
SREFITHiRKETHL TN,
HLIXARD SIZ X 2R A2, £EITBEARE.
FREE2HEL. Wb ZEBRAL2E2ETD
HOBFERD LT,

LA 73 2004 ££~2005 40> NIITD (2 APz L7= 29
GIOBRKRHIFETH D,

IRETHEINTWAERERDOTH (BOEE 60
~T0%) (Zbb~_% &, ARERIT 20~30% & &V, &
ZONHEHIT. BIENOEREA (iv AL 2H|
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THBHEWZ EBERO LN, Thix, koR
FEGIRZNZ EBRRBLTWS & B, &EHN
HBEICRD LEFRLRWVWEWNWS ZEE2BKRLTWS,
DEYD, BRBBTEHEICRD LIV, B
MIBEPHEBEL TWEEEBZONDHRH DL ST,
L2 L, FRoOHE (Fik) Ti Oseltamivir @
PRIREN TR, BHIIBENEACTREAETER
[

—ROBER R L LT, BY - RIET B L 2HDSE
WEE, %, HARL L), FRREEE, ik, #icH
{LBER, FFEEEREZE L. 2R ICEITT56IR
%< BRR TR TRARLRER L VXD,

2. 2008 EFEAD 3FITHNT
NI =2 AEBE(N ) A F)IC 2007 EEEFR K TR 2008 4E 3



AFETIRABR LR 3 BIOBEEREYF  BIRT — 4 2
HLU., TEOLICE DRI,

RIEBEIIOTRL 20~30 ROBFFE . (EFRMEIH
YEDEmHEE(Cased3 ZBRALBbID, NEDEAD
SR AEF TOHE (incubation time) iz DVWNTid. ARk
WCEBE -BE Tho/cd | KADPLOERIIF I TH-
Too LU, BENOIEEMEIC DWW THK A TE/ Casel
X 3 B CLLERERTHY, FEC LI Case2, 3 X, 7T~12
BERMATH-T,

ABtEE, Casel IZRIEL THODEIRIAER T2 h,

FETHATEBMOFHI L RDEEEMEITD LB,

Case2, 3 IZHEE T ARDS T, EHRIGERERG T Db,

BRI T AL TEVOIRIB TH 2, TDTE
b, BERABELO RN EHREPEETHDHT
&L EREEMRICH L THMOIDEFIIRELETD
TEDFRIFREND,

Case |4 [t%| H¥E | BEM,D | RO EFRNE Bid
| B LERRALE | EEE #%
Ed) !

Case |30 % B2 38
1 M pEE

N2

EIEMA ¥ T 71 300mg/H | @18

Case |22|% | B¥ 128
2 HLAEME

IEREAT oA N

B BT

A L IEk 28

ARDS [# 2 7/ 300mg/H | BT

Case (275
3 HLAEME
IEREATFaA K
PMX fu#i#b
A TRk 25

ARDS {# 2 7/V 300mg/B | BT

% PMX: immobilized polymyxin B
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WHO 1Z#E SN2 EFIE 6. X hF A Tik 2003
FEDr b 2005 FF TO H5N1 BEDOHLEZE— wave,
2007 4E 2008 FE &%~ wave L FEEZ L 3%, £h
FROEFIFIIE— wave 23 90 Fl, 5 wave # 13
BlLid, REFREIEOND 29 6], 3FIERY,

MY OEFBEPIBET A Z EREEKLL VD,

H5N1 8F DL, RHZEERTANVAERE | i
RIZHH T B R HIEEBEFECEERRA I TCHDHILEN
HEZIND,

EE~O H5N1 ICxtT2HEL2HEL. FH2H -
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3. o
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SEMEREE

EFEREM N YA INT U FRROIBEIA R4 DORE

syiEmFgeE L £ BEvERERtESS—

EHEREERE 2 —k

MERE

LTl T LT 5D,

b FEFRRIERA V7T YPIEIRIC OV T AR R TBRRIIMESL L TV RV H O
D. THETEL DBEBICELTO, 165 - BBRAETNARVICEBIhTWD, ZThbZRE
L. J@H up-to-date L. ESTEBEEREL ¥ — BR&KEREY ¥ — (DCC) »oiEHERE

A, BIEBEM

IE TIITORERIE - MR - BRIZOWTOHE
BENEL, N0 DHEREIEKH RIS T, BEM]
WA, TPRARRYIE, VA N ARBYER & DM
B RMAOEETSAZ LT, BR. BEREEEICL
> TH2 up dated IBEIEDOHTA RIA VERELT
WE, R—LR—UR Y TEREFERS—RDOGT %I
BRTEHLIRHBTREL TV,

B. ®HREF5IE

ERADA TN FBLOEREEN A7z
FOIEEECET 5D EH 4. PUBMED, OVID,
EMBASE, SCOUP 72& D F —F_R—RATOH IR
FTUEL . SHLIZERBRIC OV TH TR BRFES
ICTHEBRONELRTTH, ZNODOEREBKN R RS
WETHLEIC AR REOKHFENFELEMBLT
BREBEDNAEFRELRET 2, HLEICISC THAMNR
BEL BARPEES, BRTUVAX —ESREHE
22 BIUBRALBBEOEREFERCEMRRLL
DEHEEZMA T, IBFEOZYHERFLIOZA T, HAF
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BHRELF—) DR =L = THEREBLZIT,

(http:/iwww.dce.jp/dis _center/aboutdce.htm])
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Z< DRFITHRIICHRERREIN TV DR, Bk
ETCRENZRLO L LTWHO THERLTWAE b
H5N1 IEHEX Y BREOLO L LTEZ LR, TN b

EEEHDHLUTOWMITRS,
% World Health Organization.Clinical management of human infection with
avian influenza A(H5N 1)virus,

http://www.who.int/csr/resources/publications/en/index.htmi
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oA NAK 7 2 TP EBIR

EFFA T 74 ENIBRHATH D P

nEME CAP(community-acquired pneumonia
MRRHRICHT DY v 7 e (B
BRENEHE) 2 MEDEREGRESE
W UCBSAL 2—3 BFEATT 5. TRIRIK

BERTE,

€337 PRI L E =2 — L7205 90%% 4
BT 5B h=a—TFHBWEIERATAIT

[ as

IPPV ARDS izt L. BHBEAT~ETHD,
DBIER K HHEE L e, B—F
BEE, BELTOIHRERL BRI
RIBAEERRBFFR T2

(Invasive positive

pressure ventilation)

NPPV(Non-invasive positive pressure

ventilation)iZgE i} = F R BV

EARAT oA K | ARDS AHFORMEIC X 2 kR & F%
DHLO
#l) RAOEES., " Foa—Fy v

200mg/B . 50mg 9> 6 Bl

(NSAIDs)

NRIGEEE-N (Tr7xF3IV) 2%

A& 2V IEARFEE UTHRBRICER
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ZOFRA AP ORBIE, THET SN
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KRR LB RBLEELONTVS, BEIIREL
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26

RERRADME TSR,

BAVINZ U PFREHRS NV PFIZLBE
5 - BUERIRICE B £ TOIRIBIT T B IR FRERIE T,
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HA L INZ U THRBENANRI ) —=TF5HT
LEZBEIETD, bLIDEL ) REAIROTHZ L
AHENE, HHOEREZ—POHEDILD . 150
L LV ERICHDBIIHRBTEDLILDLEL TV D,

B. HAEHE _
EEMBE BV in vitro EBRE~ T X BBV in
vivo EBR%1T9, ERATHIALA VIV T A VR
i, EL EDLR TS EREKA 71 AfPuerto
Rico/8/34 (A/PR/8/34, HIND)Z W5, ZDOHKiI~<Y
ZZHHL S TBY BRICE V=R EHRTZ LR
kB, E-4 X BHBKaE MDCK MRk b g LR
EHEEZ T, ZO0 invivo t in vitro DIERRERR %
Pk LTERAZ Y —=2 T %175, £F invivo®k
TA 7N A )V AR, BEE. #E~%
BWT, 27 V—=v7&AlERES L, 14 AHBE
BTV U AQEFREBRNT 5, 2 br— L LTE
FE2HBEELRWHEHLEBEL T Yy ARITEEEDN
BOLNIZEANCOWVWTE HIZHMBRREE1T O, B
BIZiL, BN~ O ZOEEORL, REER PO D
DANAYBEEZDZ A2 —DHERBETFELTND K
Rl E5ROT A NV AEREIL RARREREIZ X 525 Bk
TTRARET D, AV3EAIL, REXWETECA
WHRTWVAIREXWMEBEERART A F
budenoside), A7 LA ¥ —FK(Z aE /) /BT R
L), REIEBEEBRED R EEFEL TN D,
i) [REXWEIEFEMEART 24 N budenoside) 5
2oV T(E 1)
Budenoside & & ; 0.5microG .
PBS/day
JANVAE ; LD50 @ 5 fZ&
BEHME ; OV A /L AHHE 2 BRI 53 3 B A

~T7 A N RBERERTB

QU AN AEEHE 2B (D 5V % 3 A
~UANVAEREER 14 BET
@UANAEELEA

~UANVRERE® 14 BET
WS VANV AERY BICIIERRE T2V,
i) I7VAX—K(I el VI8 R UL ERE
HHBREPHBER >V TIRBAERNT TH B,
(BRI~ DELRE)

5microG/50microlL

ARERIELERER Y ¥ — TS EREE
ZRE2DABEHFTERINI,

Schedule of Influenza virus challenge with steroid

Flu inoculation
day-14 day-7 day0 day? day14
Virus
group1 (+)
group2 (+)
group3 +
group4 ()
group5 == (PBS) (+)

-18kg

Flu virus; 50 uf of PR8 (5x LDS0, 5 dilution) sAnza—tnR%- AR, 0.5mg-1mg/day/chid(5y0)
steroid; /S Za—HPXF5E R A, 0.5mg2mL, pH4-~5) Body weight of mouse; 16-18g
- 2ul/50u (25 ditution with P8S, pH~7)

- 20ul50u (2.5 dihution with PBS, pH~6) 0.50g~1ug(2ui-4uYdayfmouse
Admin.; once/day 3 - S 2ui~20ulidayimouse
Mouse; BALB/c, 3 mice/group (W)
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C. HIERR

REFEMFE Bz in vitro ERE~ T RAE W in
vivo ERELH Liff=, 4 7 x4 A/PR/8/34
EAF L., ZOKEEMIE MDCK [\ THEY
ERITZE, EEEEMREAVWEVANRELS
—DREERTTF— 7T vtA T{To7, £7- A/PR/8/34
BE <7 A(BALB/ICEBREGR S, <V XA TD 50%
HEEEZREL, REXMEIEEERART oA
budenoside) i DV Tk, EAIR L BER U5
DOTIVANAEEIOBZRETIIRTORT Y ARRT
L7(X2), Zop, EFEHRELTWignay bo—
NERBERR LN R T,

f steroid administrati urvival of mice wi i

1208 - - - e
.

0050 % ® W —e .
© [0 04) -2wks - Oday 2ul
' \ ¢ {80 2wk - Oday 20

(+) -2wks - 2wks 2ul

| \ 0 -dvks - 2wks 20
\ | {4 (#) Vday - 2wks 2
\ \ ~0—(+) 1day - 2wks 20
40% ! ] \ \

o | () ~2wks - 2wks 2ul
20%

@
[=3
-

% survival
-
=3
E

— (=) ~2wks -~ 2whs 200
() -2wks - 2wks PBS)

o : . 2 : ) N

days postinfection

X 2




D. B#

27 V== VEEDO—DTh DRE X BIARE
(BAAT A K budenoside)iZ >\ Tk, §FETD &L
TARAVINT U HRITENL S THD, LAL
SEIER VAN AERBRE o WEENRE LGN
Boe COBBRBIVANZAEELZEO U THET LEM
»H5, SEEar be—nE LTPBS DATH-T27
B, ZOVANVZAEPEDPENPTIHAETH 12, =
D5, A VIV U FHROEREINLTND
Oseltamivir(f§f4 # I 7V ¥ ay ba—aicd
ZRELT, BEYRYANREBELRI LR TR
2BV,

E. ##

INETIXERBERNPS, PRELREDOT AV
AEFEOBF AL, REXWMRIGEERART AL F
budenoside) DHiA > TN U FEBIIRR TE 2 h

277,

F. BFFEERE
1. FRXEX
iz,

2. FERERK
Bl L,

G. MM EHEOHE - BEFERR (FEZET)
1. BTG
Bz,

2. ERHERH
iz L,

3. Fo#
iz L,

28



bl

&

5

HERROFITICEAT 5 —EX

43
EERAL WXZA b4 sELE0 | B OB 4 | WRM4A | MR | HRE | SV
mEEL
FRER | B5) & AT | REEHF EM7 S~ | EFER | HR 2007 | 46-51
—BERBO LA ZEREA
5
BRERA BXEA MVA REREE E5 _R—= H R AE
Goto M, Shimbo T,|Influence of loxoprofen use| Intern Med. 46 1179-1186 2007
et al. on recovery from- naturally
acquired upper respiratory
tract infections: a
randomized controlled trial
Liem NT, Nakajima|H5N1-infected cells in lung| Jpn J Infect Dis 61 157-160 2008
N, Phat LP, Sato Y, |with diffuse - alveolar
Thach HN, Hung|damage in exudative phase
PV, San LT, Katano{from a fatal case in Vietnam
H, Kumasaka T, Oka
T, Kawachi S,
Matsushita T, Sata
T, Kudo K, Suzuki
K.
)il Z E hOEA TN Y K BERETUAINR | 358 55 | 439—446 | 2007 £
YAE DG IRHE A . (AAREBERY AV
A¥2
BB Z HwRA T F AR BERIRE 52% 1% | 64—68 2008
EREEBEDOME N (EF#E)

29




INTERNAL & MEDICINE

0O ORIGINAL ARTICLE O

Influence of Loxoprofen Use on Recovery from Naturally
Acquired Upper Respiratory Tract Infections:
A Randomized Controlled Trial

Masashi Goto', Takashi Kawamura', Takuro Shimbo?, Osamu Takahashi®, Masahiko Ando’,
Koichi Miyaki*, Takahiko Nohara’, Hidetsuna Watanabe®, Isamu Suzuki’, Mitsuru Aono' and
for the Great Cold Investigators-II

Abstract

Objective: To investigate whether loxoprofen, one of the nonsteroidal anti-inflammatory drugs, prolongs
the recovery process of naturally acquired upper respiratory tract infections (URTIs) in the clinical setting. .
Methods: A double-blind, randomized, placebo-controlled trial was conducted in 23 outpatient facilities in
Japan. Patients aged 18 through 65 years suffering from URTIs were randomly assigned to receive loxopro-
fen or its placebo. The primary outcome was duration of illness in days.

Results: A total of 174 patients were available for the analyses. Duration of illness was 8.94 + 3.20 days in
the loxoprofen group compared to 8.39 + 3.39 days in the placebo group (P=.19). The number of days with
limited daily activities was fewer in the loxoprofen group than in the placebo group (2.12 + 2.05 days vs.
2.68 + 2.54 days, P=.17). Although severe symptoms were less frequent on days 1, 2, and 3 in the loxopro-
fen group (27%, 33%, and 29%, respectively) than in the placebo group (32%, 39%, and 37%, respectively),
symptoms were more frequent on days 6 through 12 in the loxoprofen group (difference, 5-13%). Adverse

events were more common in the loxoprofen group (9.5% vs. 1.1%, P=.051).

Conclusion:
dency to delay.

Loxoprofen did not significantly modify the recovery process of URTIs except for a slight ten-

Key words: common cold, non-steroidal anti-inflammatory agents, loxoprofen

(DOI: 10.2169/internalmedicine.46.6334)

Introduction

Upper respiratory tract infections (URTIs) are the most
frequent acute illness throughout the industrialized world.
(1) Although it is associated with an enormous economic
burden both in lost productivity and in- expenditures for
treatment (2), the most appropriate means of management
has not yet been thoroughly established. Usage of nonsteroi-
dal anti-inflammatory drugs (NSAIDs) remains controver-
sial. Although NSAIDs would improve acute URTI symp-

toms such as fever and various types of pain, they could ad-
versely affect the healing stage because they suppress the in-
flammatory reaction which serves to repair infection-induced
acute tissue injury (3).

There have been two types of study populations used to
evaluate the effectiveness of NSAID treatments for URTIs.
One is experimentally infected subjects and the other is
naturally infected ones. Studies of the former type yielded
conflicting results. Stanley et al (4) and Graham et al (3) re-
ported that the period of viral shedding increased and im-
mune responses were suppressed by use of NSAIDs.
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Mogabgab and Pollock (5), Hsia et al (6) and Sperber et al,
(7, 8) meanwhile, denied influences of NSAIDs on viral
shedding. Studies of naturally occurring URTIs (9-12), how-
ever, have uniformly focused on the severity of acute symp-
toms such as nasal discharge, fever, and headache, and little
attention has been paid to the duration of illness. Only one
study using acetaminophen which has poor anti-
inflammatory activity (13) evaluated the duration of symp-
toms among young children with fever of presumed viral
origin (14).

Loxoprofen is a 2-arylpropionic acid anti-inflammatory
agent with analgesic and antipyretic properties. It is a pro-
drug which hardly causes any gastrointestinal problems, and
is widely used in Japan. This randomized controlled trial
(RCT) was aimed to investigate whether or not loxoprofen
prolongs the recovery process of naturally acquired URTIs.

Methods

A double-blind, randomized, placebo-controlled trial was
conducted in 23 outpatient facilities including 11 university
student health centers, outpatient departments of five univer-
sity hospitals and two community hospitals, and five private
practices during two consecutive winter seasons: from De-
cember 1 through March 31, in both 2002-2003 and 2003-
2004.

Study participants

Patients aged 18 through 65 years who exhibited symp-
toms or signs in both nose (rhinorrhea, nasal congestion,
sneezing, or snuffling) and pharynx (sore throat or pharyn-
geal redness), and visited physicians within 48 hours after
symptom onset were enrolled in the study.

Patients who were clinically thought to suffer from influ-
enza, pneumonia of any cause, [B-streptococcus tonsillitis,
and other bacterial infections were excluded. Patients with
serious or confusing underlying diseases including bronchial
asthma, peptic ulcer, diabetes mellitus, and allergic rhinitis
were also excluded from the study as well as immunocom-
promised or pregnant persons. Patients who were currently
using antibiotics, systemic corticosteroids, immunosuppres-
sants, or anticoagulants, and those who had taken NSAIDs
or Chinese herbal medicines as cold remedies within 12
hours were ineligible for the study. Written informed con-
sent was obtained from all participants.

Intervention

Each participant was randomly assigned to one of the two
treatment arms, intervention and control, by self-drawing a
sealed opaque envelope in the physician’s sight. Randomiza-
tion was based on simple computer-generated random digits
and the correspondence between the digits and the group as-
signment was held in the central, secured location by a third
party independent of the investigators until data collection
was completed. Thus, allocation was concealed and masked
from both patients and physicians.

Patients in the intervention group were to take loxoprofen
sodium (60 mg/tablet) and those in the control group were
to take a placebo which was quite similar to active loxopro-
fen in shape and taste. In addition to loxoprofen or its pla-
cebo, an antihistamine, mequitazine (3 mg/tablet), were also
prescribed for both group members. As a rule, participants
were to take one tablet of each drug twice a day for at most
seven days. They were allowed to increase the daily dose of
drugs up to three tablets per day for each drug or decrease
and even discontinue them depending on their symptoms.
Participants were forbidden to take any other drugs during
the study period. However, when they revisited the doctor
due to persistence or progression of symptoms, they were
allowed to be prescribed other drugs depending on their
complaints.

Follow-up

All subjects were requested to fill in the prescribed form
(URTI diary) every day from the onset of illness. This form
included various URTI complaints such as nasal symptoms
(rhinorrhea and sneezing), pharyngeal symptoms (soreness
and scratchiness), bronchial symptoms (cough and phlegm)
and general symptoms (feverishness, arthralgia, and mal-
aise). Each symptom was classified into four grades, i.e.,
“none,” “mild,” “moderate,” and “severe,” according to the
Jackson method (15). “Mild” was defined as when a subject
was unaware of the symptom when he/she was busy with
something; “moderate” as when one always felt discomfort;
and “severe” as when one experienced difficulties in daily
life. When a patient felt feverish, he/she was to measure
body temperature and record the highest value of the day.
Restriction of daily activities was also graded as “none,’
“partly restricted,” “considerably restricted,” and “absent
from duty.” General physical condition was rated on a one-
to-ten scale: from 1 (extremely bad) through 10 (extremely
good). Adverse events were asked in an open-ended manner.
When remedies other than the study drugs were given to the
study patients, physicians were to describe the prescription
in the URTI diary.

Participants were required to revisit physicians one week
later or after recovery to return the URTI diary and unused
drugs. If a patient did not make the second office-visit, his/
her physician telephoned to remind him/her.

Statistical analysis

Baseline (at the initial office visit and randomization)
characteristics and outcome measures were compared be-
tween two groups using Student’s t-test for continuous vari-
ables, and Pearson’s chi-square test for categorical variables.
When the severity of symptoms was evaluated, each symp-
tom' grade was replaced by numerical scores, i.e., “none” as
0, “mild” as 1, “moderate” as 2, and “severe’™ as 3, and Wil-
coxon rank sum test was applied. Proportions of rare events
were assessed by Fisher's exact test. Daily changes in ill-
ness were compared by fitting repeated binary responses to
a generalized linear model (16), where treatment group, day
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y

Patients available for the

analyses (n=84)

Patients available for the

analyses (n=90)

Figure 1. Flowchart of the study.

of illness, and interaction between group and day of illness
were included.

The primary outcome measure of this study was the inter-
val in days from the onset of any URTI symptom to the dis-
appearance of all URTI symptoms. The secondary outcomes
were severity of URTI symptoms, including general physical
condition and performance in daily activities. A power cal-
culation indicated that a sample of 85 per group was neces-
sary to detect a difference in duration of illness between 7
and 8.5 days (7), where power was set at 90%; 2-sided P-
value, .05; and standard deviation, 3.0.

Statistical analyses were performed using Stata8.0 (Stata
Corporation, College Station, TX, 2003) for univariate
analysis and linear regression analysis, and SAS9.1 (SAS
Institute, Cary, NC, 2004) for multivariate longitudinal
analysis. P values were calculated controlling for possible
confounding factors when needed, and the threshold level of
.05 was considered statistically significant. All analyses were

1

on an intention-to-treat basis. This study protocol was ap-
proved by the Ethics Committee of Kyoto University Fac-
ulty of Medicine (No. 404, October 29, 2002).

Results

Figure 1 is the flow chart of this study. A total of 189 pa-
tients were randomly assigned to loxoprofen (n=88) and pla-
cebo (n=101) groups. Of the 189 participants, six (two in
loxoprofen group and four in placebo group) withdrew from
the study, because two patients (one in loxoprofen and an-
other in placebo) did not complete the diary, three patients
(one in loxoprofen and the others in placebo) did not return
the diary, and one patient (placebo) decided not to continue
the study after the allocation. We excluded nine more par-
ticipants (two in loxoprofen and seven in placebo) from
analyses, because influenza or acute sinusitis were diag-
nosed after allocation (one in loxoprofen and three in pla-
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Table 1. Baseline Characteristics of Participants in Loxoprofen and Placebo Groups
Loxoprofen Placebo
No. of patients 84 90
Age (years) 29.3+125 276+114
Sex (proportion of men, %) 65.5 65.6
Proportion of smokers (%) 32.8 26.1
Severity of symptoms (scored 0 to 3) *
Headache 0.71+£0.83 0.78 £ 0.89
Rhinorrhea 1.50+£0.88 1.67£0.94
Nasal congestion 1.19+0.94 1.35+0.98
Sneezing 0.70+0.72 0.73x0.79
Sore throat 1.51+0.84 1.562+0.95
Scratchiness 1.42 + 0.91 1.38 £ 0.91
Hoarseness 0.86 £ 0.92 0.82+0.90
Cough 115+ 0.95 1.02+1.00
Phlegm 0.86 £ 0.93 0.73+0.86
Arthralgia/myalgia 0.61+0.86 0.57£0.88
Chilliness 0.65+0.86 0.87 £0.89
Feverishness 0.93+0.80 1.12+0.90
General malaise 1.07 £ 0.90 1.20 £ 0.99
Restriction of daily activities (scored 0 to 3) | 0.67 + 0.84 0.851 0.92
General physical condition (1-to-10 scale) - 470+ 1.84 499+1.85
Body temperature (°C) 36.9 £+ 0.59 36.8+0.70

* "None” was replaced by 0, “mild” by 1, "moderate™ by 2, and "severe” by 3.
+ "None" was replaced by 0, "partly restricted” by 1, "considerably restricted” by 2, and "absent from one's duty” by 3.

Tahle 2. Symptoms, Use of Drugs, and Adverse Events in Loxoprofen and Placebo Groups
P-values
Loxoprofen Placebo Univariate Multivariate
analysis analysis*
No. of patients 84 90
Duration of iliness (days) 8.94 +3.20 8.39 +3.39 0.18 0.19
Duration of symptoms (days)
Headache 2.65+2.92 2.77 £ 3.08 0.93 0.63
Rhinorrhea 6.73+3.78 6.78 £ 3.66 0.93 0.55
Nasal congestion 571+3.70 589 +4.04 0.83 0.86
Sneezing 3374312 2561271 0.072 0.096
Sore throat 5.46 £ 3.27 5.00 £3.12 0.28 0.28
Scratchiness 5.39+342 5.11+£3.39 0.64 0.77
Hoarseness 3.89+337 3.54+3.31 0.47 0.35
Cough 5.61+4.10 4.99+4.03 0.28 0.31
Phiegm 4.80+3.76 402+3.73 0.14 0.16
Arthralgia/myalgia 1.76 £ 2.41 1.97 £ 2.67 0.88 0.34
Chilliness 2121259 2401+ 2.50 0.34 0.37
Feverishness 292+270 2.96 +2.30 0.59 0.70
General r 3.58 + 2.93 3.56 £ 2.89 0.94 0.92
Total symptom score during diseased period 76.4 £45.6 75.1 +48.0 0.85 0.78
Duration of restriction of daily activities (days) 2.12+2.05 2.68+2.54 0.17 0.17
Average score of general physical condition (1-to-10 scale) 6.35 % 1.38 6.55 + 1.32 0.26 0.39
Maximum body temperature (°C) 37.2+0.79 37.2+0.75 0.37 0.68
Consumption of study drugs: Loxoprofen / Placebo (tablets) 11.0 £ 5.01 9.85 + 4.87 0.12 0.14
Consumption of mequitazine (tablets) 10.1 £ 5.85 9.99 + 5.01 0.79 0.71
Proportion of patients to whom other drugs were prescribed (%) 10.7 18.9 0.14 0.11
Proportion of patients with adverse events (%) 9.5 1.1 0.015 0.051

*Adjusted for age, sex, smoking, type of the facilities, region, and the year when the patient was included.

cebo), antibiotics or Chinese herbs were used just before the
initial visit (one in loxoprofen and two in placebo), record-
ing of the diary was inappropriate (one patient in placebo),
and the initial visit was 6 days after the onset (one patient
in placebo). Therefore, the remaining 174 patients (84 in
loxoprofen and 90 in placebo) were available for the :analy-
ses. Table 1 shows the baseline characteristics of the. study

patients. There was no significant difference in age, sex, and
severity in symptoms at randomization between the groups.
Table 2 summarizes the symptoms. Duration of illness,
the number of days from the onset to the complete disap-
pearance of URTI symptoms, was 8.94 x 3.20 days in the
loxoprofen group compared with 8.39 + 3.39 days in the
placebo group (P=.19). While sneezing and productive
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Figure 2. Changes in frequency of overall symptoms according to severity and day of illness.

cough tended to continue longer, days with limited daily ac-
tivities were fewer in the loxoprofen group than in the pla-
cebo group (2.12 = 2.05 days vs. 2.68 + 2.54 days, P=.17).
Total symptom scores during the diseased period were then
almost identical between the two treatment groups (76.4 %
45.6 in the loxoprofen group vs. 75.1 + 48.0 in the placebo
group, P=.78).

Figure 2 demonstrates the changes in frequency of overall
symptoms according to severity and day of illness.. Severe
symptoms of any kind were less frequent on days 1, 2, and
3 in the loxoprofen group (27%, 33%, and 29%, respec-
tively) than in the placebo group (32%, 39%, and 37%, re-
spectively) even though statistically insignificant (P=.49, .45,
and .26, respectively). Symptoms regardless of grade were,
however, more frequent on days 6 through 12 in the loxo-
. profen group than in the placebo group (difference, 5-13%;
P=.10-.46).

Change in frequency of each symptom with the day of ill-
ness was examined by the generalized linear model. Moder-
ate or severe sneezing was more frequent in the recovery
phase of illness, after day 3, in the loxoprofen group than in
the placebo group (P=.011), whereas moderate or severe
headache, severe arthralgia, and severe chills were less fre-
quent (P=.001, .006, and .018, respectively) in the acute
phase of illness, days 1 through day 3.

The number of loxoprofen tablets taken during illness was
greater than that of placebo tablets (11.0 £ 5.0 tablets vs.
9.9 + 4.9 tablets, P=.14; Table 2), although the consumption
of mequitazine was similar in both groups (10.1 + 5.9 tab-
lets vs. 10.0 + 5.0 tablets, P=.71). However, other drugs
were less likely to be prescribed in the loxoprofen group
than in the placebo group (10.7% vs. 18.9%, P=.11). Drugs
additionally prescribed included acetaminophen (five in
loxoprofen and six in placebo), other antihistamines (six in
loxoprofen and 10 in placebo), and antitussives (two in
loxoprofen and six in placebo). Some NSAIDs were pre-
scribed for two cases of the placebo group. Most of those

1

drugs were taken after day 8; otherwise, they were used
within 2 days of the first visit. )

Eight patients in the loxoprofen group (9.5%) complained
of several kinds of adverse events including drowsiness (in
three) and thirst (in two) during the follow-up period, which
was higher than the one patient in the placebo group (1.1%)
with drowsiness (P=.051, Table 2).

Discussion

This randomized placebo-controlled trial suggested that
use of loxoprofen may slow down the recovery from URTIs
(by approximately 13 hours) instead of providing some alle-
viation for severe symptoms and improved performance in
daily activities, even though most of the effects were statisti-
cally insignificant. It also demonstrated that loxoprofen
could increase adverse events.

Several studies on experimentally infected subjects sug-
gested that the period of viral shedding increased by use of
NSAIDs (3, 4). These findings are consistent with the theo-
retical inference from the fact that NSAIDs suppress bio-
logical responses essential to eradicate pathogens (13). Stud-
ies of naturally occurring URTIs (9-12), however, did not
examine the duration of URTI symptoms. An RCT showed
that acetaminophen which has little anti-inflammatory activ-
ity (13) did not change the duration of fever and other
symptoms (14). Thus, this is the first RCT that examined
how an NSAID would affect the recovery process of natu-
rally acquired URTIs in clinical settings. Although loxopro-
fen is not available in most western countries, these findings
are still worthwhile due to the frequent use of similar
NSAIDs for uncomplicated URTI patients throughout the
world.

The loxoprofen-induced clinical effects were smaller than
expected. We performed the sample size calculation based
on a study of an experimental infection model. In naturally
acquired URTIs, there might be a wide variation in their na-
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ture and clinical profiles. Another presumable reason is the
relatively low dose of loxoprofen used in this study. Al-
though three tablets of loxoprofen had been used daily in
the phase-III clinical trial for the Government approval (17),
we set the standard dose at two tablets daily in this study to
reduce adverse events. This restriction could attenuate the
difference of the effects. A study with larger sample size
and heavier dosing might yield definite results. However, the
present findings should help clinicians and patients make
clinical decisions. Then, further studies are not necessarily
required from the ethical point of view.

Several patients in the loxoprofen group complained of
adverse events during the follow-up period as compared
with only one in the placebo group. Most complaints, how-
ever, were deemed to be mequitazine induced. There may be
some synergistic effects between mequitazine with loxopro-
fen, although to our knowledge, no report has been made on
the pharmacokinetic or pharmacodynamic interaction be-
tween co-administered loxoprofen and mequitazine. In any
case, clinicians should pay attention to the negative side of
the drugs.

Other drugs such as antihistamines and antitussives were
prescribed more frequently among the placebo patients than
the loxoprofen patients. This fact may be attributed to a
lower frequency of symptoms on day 6 through day 12 in
the placebo group. However, most of the drugs additionally
prescribed were taken after day 8 or just after the initial
visit. Therefore, the influence of additional medications
would be minimal on day 6 through day 8.

The present study has some admitted limitations. First, all
of the outcomes measured were solely based on the patients’
self-report, and no objective markers were used except for
body temperature. However, their uncertainty was equal in
both treatment groups because of the blindness, and compa-
rability was ensured. Second, other diseases such as influ-
enza and some bacterial infections were not completely
ruled out, because diagnosis of URTIs was made only by
subjective symptoms and physical findings. Since complete
diagnosis is costly and even influenza and P-hemolytic
streptococcus infections are self-limited in healthy people,
symptom/sign-based diagnosis would be acceptable in com-
munity healthcare settings. Third, generalizability of our re-

sults was somewhat limited by the strict inclusion/exclusion
criteria. Drug effects on patients who develop URTIs two
days before or earlier and those with underlying diseases are
unknown. In addition, our results are not applicable to chil-
dren and elderly patients.

In conclusion, loxoprofen, one of the NSAIDs, did not
significantly modify the recovery process from URTIs
among naturally infected patients except for a slight ten-
dency to delay complete recovery.
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SUMMARY: Necropsied lung tissues of three fatal cases with avian influenza A virus (H5N1) infection in
Vietnam were analyzed to detect HSN1 virus-infected cells. Formalin-fixed and paraffin-embedded lung tissue
sections showed typical histological features of diffuse alveolar damage (DAD) in all cases. Immunohisto-
chemistry for the influenza A virus nucleoprotein antigen revealed positive signals of bronchiolar and alveolar
epithelial cells in only one patient, who exhibited DAD with an exudative phase and died on the 6th day after onset.
However, no signal was detected in the other two cases of DAD with a proliferative phase. These patients died on
day 16 and day 17 after onset, respectively. HSN1 virus antigens were detected predominantly in epithelial cells in
terminal bronchioles and in alveoli, i.e., type I and type II alveolar pneumocytes, and in alveolar macrophages.
The pathogenesis of exudative DAD caused by H5N1 infection is discussed.

Highly pathogenic avian influenza A HSN1 virus (H5N1)
infection has been reported to cause severe respiratory dis-
ease. In 1997, HSN1 was first isolated in Hong Kong from
tracheal aspirates of a 3-year-old boy with a fatal respira-
tory illness (1-3). In 2003, human disease associated with
HS5NI1 re-emerged (4). Since then, the number of confirmed
fatal human H5N1-infected cases has increased and now
totals approximately 200 cases. These cases occurred, pre-
dominantly, in Vietnam, Thailand, and Indonesia (5-9). The
histopathological data for H5N1 virus infection in humans
were, however, limited (3,4,6,8,10-12), and the pathogenesis
of the disease remains unclear. Examination of ex vivo
infected lung tissues showed that influenza A virus nucleo-
protein (InfA-NP) was detected in pneumocytes and in alveo-
lar macrophages (13). Also the pattern of viral attachment in
human respiratory tract sections showed that HSN1 attached
to the apical cell membrane of bronchiolar cells, type II
pneumocytes and alveolar macrophages (14,15). The post-
mortem study of H5N1-infected patients has recently been
published for the first time (16).

In the present study, we describe the histopathological
findings from three fatal cases of H5N1 infection from the
National Hospital of Pediatrics in Hanoi, Vietnam. The detailed
clinical findings of Case 1 and Case 2 have been described
previously (5). On admission, all patients presented with
fever, cough, and dyspnea, and H5N1 virus was detected in
tracheal fluids by reverse-transcriptase polymerase chain
reaction (RT-PCR) before death occurred. The duration of
the disease in Case 1, 6 days, was much shorter than in the
other two cases (Table 1). Small pieces of lung tissues in the
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lower respiratory tract were necropsied and histological
and immunohistochemical examinations were carried out on
formalin-fixed and paraffin-embedded lung tissues.

The hematoxylin and eosin-stained lung sections of Case 1
demonstrated typical histological features of diffuse alveolar
damage (DAD) with an exudative phase (Fig. 1a). Eosinophilic
hyaline membrane was found on alveolar ducts and on alveoli.
The alveolar space was filled with proteinaceous exudates
containing erythrocytes, macrophages, and cell debris. The
alveolar septa were thickened by edema with mild inflamma-
tory infiltration, consisting of lymphocytes and macrophages.
In Cases 2 and 3, hyaline membrane formation was focally
found, and the proliferation of fibroblasts in the interstitial
space was marked in comparison to Case 1. Mild interstitial
inflammation and proliferation of type II pneumocytes with
bizarre and cuboidal features were observed (Fig. 1c), indi-
cating that Cases 2 and 3 were in the proliferative (repair)
phase of DAD. Squamous cell metaplasia in the bronchiolar
epithelium was also observed (Fig. 1d). Focal accumulation
of neutrophils in the alveolar space was found in Case 3,
suggesting pulmonary bacterial infection. These histological
features were similar to those reported previously in fatal
human H5N1 influenza A virus-infected cases (4,8,10,11).

To detect the influenza A virus antigen, the sections were
immunostained with an avidin-biotin complex immuno-
peroxidase method (LSAB2 kitHRP/DAB; Dako Cytomation,
Copenhagen, Denmark) using a mouse monoclonal antibody
against InfA-NP (17). Positive signals for InfA-NP were de-
tected in 6 of 6 blocks of lung tissue from Case 1, whereas they
were not found in those from Case 2 or 3. The signals were
found mainly in alveolar epithelial cells and in interstitial cells
(Fig. 1b). The many positive cells were interpreted as type Il
pneumocytes and/or alveolar macrophages, but the positive
cell presented in the inset in Fig. 1b was considered to be a
type I pneumocyte based on its histological location and
morphology. HSN1-RNA was also detected by real-time RT-



Table 1. Histopathological findings in the lung of H5N1 fatal cases in Vietnam

Immunohistochemistry for

Days from RT-PCR for HSN1 .
Case Age (y) onset to Histology in lung sections RT-PCR for HSNI (paraffin-embedded Ian-NP antigen and
Sex (tracheal fluids) . co-localization with cell
death sections of lung) .
marker proteins
DAD with an exudative phase, Positive for InfA-NP antigen,
" 12/F 6 Hyaline membrane formation Positive Positive and colocalized with AE1/AE3,
Hemmorhagic necrosis EMA, SPA, SPD, CD68, CD34
22 /M 17 DAD with a proliferative (repair) phase " . . .
Hyaline rembrane formation Positive Negative Negative for InfA-NP antigen
DAD with a proliferative (repair) phase
3 4M 16 Hyaline membrane formation Positive Negative Negative for InfA-NP antigen

Microabscess

" Patient 1 in Ref (5).
: Patient 2 in Ref (5).

M, male; F, female; DAD, diffuse alveolar damage; InfA-NP, influenza virus A nucleoprotein; EMA, epithelial membrane antigén; SPA, surfactant

protein A; SPD, surfactant protein D.

Table 2. Antibodies used for double immunofluorescence staining

Antigen Antibody type Stained celis Source
cytokeratin (AE1/AE3) mouse monoclonal  epithelial cell of bronchiole Dako
epithelial membrane antigen (EMA)  mouse monoclonal  epithelial cell Dako
surfactant apoprotein A (SPA) mouse monoclonal type II alveolar pneumocyte Dako
surfactant apoprotein D (SPD) rabbit polyclonal type II alveolar pneumocyte Chemicon?
CD68 (KP1) mouse monoclonal  alveolar macrophage Dako
CD68 (PG-M1) mouse monoclonal alveolar macrophage Dako
CD34 mouse monoclonal  endothelial cell Immunotech?

influenza A virus nucleoprotein

influenza A virus nucleoprotein rabbit polyclonal

mouse monoclonal

in-house Ref. (17)
in-house Ref. (17)

influenza A virus infected cell
influenza A virus infected cell

: Chemicon, Temecula, Calif., USA.
2: Immunotech, Marseille, France.

Fig. 1. Hematoxylin and eosin stainings and immunohistochemistry for influenza virus A nucleoprotein (InfA-NP) in Case 1.
(a) Hyaline membrane formation is observed on the alveolar walls. In the interstitial space, edema and mild inflammatory cell
infiltrates are observed (Case 1). (b) InfA-NP antigens are detected in alveolar epithelial cells and in the interstitial space. InfA-
NP-positive, type I pneumocyte is indicated in the inset. (c) Mild interstitial inflammation and proliferation of type Il pneumocytes
with bizarre and cuboidal features were observed (Case 3). (d) Squamous cell metaplasia in the bronchiolar epithelium was also

observed (Case 2). Scale bar = 100 pm.

PCR in paraffin-embedded lung sections from Case 1 only (18).
In DAD with a proliferative phase, as in Cases 2 and 3, viral
antigens and nucleic acids were not detected.

To characterize virus-infected cells, confocal laser scanning
microscopy was used to visualize double immunofluorescence
staining for InfA-NP and for cell-type specific marker pro-
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teins of epithelial cells, macrophages, and endothelial cells.
The antibodies used are shown in Table 2. Alexa Fluor 568-
conjugated anti-mouse or anti-rabbit IgG (Molecular Probes,
Eugene, Oreg., USA) and Alexa Fluor 488-conjugated anti-
rabbit or anti-mouse IgG (Molecular Probes) were used as
secondary antibodies. InfA-NP signals were detected most



