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TABLE III. Diagnosis and Severity Score of Patients With Lower Respiratory Tract Infection Associated With Rhinovirus

Severity score <10 (mild-moderate)

Severity score >10 (severe)

No. % No. %
<11 Months Bronchitis 2 20.0 0 0
Bronchiolitis 0 0 2 40.0
Bronchiolitis + Pneumonia 3 30.0 1 20.0
Pneumonia 5 50.0 2 40.0
Total 10 5
> 11 Months Bronchitis 0 0 0 0
Bronchiolitis 1 5.5 0 0
Bronchiolitis + Pneumonia 3 16.7 5 50.0
Pneumonia 14 7.7 5 50.0
Total 18 10

Co-infections with respiratory syncytial virus, influenza, human metapneumovirus, and parainfluenza-3 virus were excluded.

RV, rhinovirus.
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Fig. 4. Correlation of the severity score with age in the patients (a) <11 months, (b) >11 months of
age. There was a significant negative correlation in the patients <11 months of age.

viral proliferation in the lower respiratory tract was
responsible for the development of increased disease
severity in these older children. Although there was a
significant positive correlation between the viral load
and the disease severity among children >11 months
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of age, this study did not take into consideration that
the detection of RV RNA does not necessarily indicate
infectious virus production. RVs are frequently
detected in symptom-free individuals [Wright et al.,
2007]. In addition, it was not determined if a specific
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Fig. 5. Correlation of the viral load with the severity score in the patients (a) <11 months, (b) >11
months of age. There was a significant positive correlation in the patients >11 months of age.
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Fig. 6. Correlation of the viral load with age in the patients (a) <11 months, (b) >11 months of age.
There was no significant correlation for either age group.
TABLE IV. Clinical Data of Patients Infected With Rhinovirus Who Were Classified With Severe Disease
Days of Severity

Age and gender Diagnosis hospitalization score Oxygen  Steroid GA (weeks) BBW (g)
1 mo male Pneumonia 14 20 + 38 2634
2 mo male Pneumonia 10 19 -+ + 40 3048
3 mo male Bronchiolitis 7 19 + + 37 2982
6 mo female Bronchiolitis + Pneumonia 8 23 + + 36 2382
7 mo male Bronchiolitis 4 13 + + 40 2948
11 mo male Bronchiolitis + Pneumonia 8 19 + + 34 2094
12 mo female Pneumonia 7 20 28 682
13 mo male Pneumonia 5 10 + + 38 3026
14 mo male Bronchiolitis + Pneumonia 7 10 + 40 3152
18 mo female Bronchiolitis + Pneumonia 6 18 + 41 3166
28 mo male Pneumonia 4 18 + 40 3106
28 mo male Bronchiolitis + Pneumonia 4 14 + 38 3409
33 mo male Pneumonia 8 14 38 2776
38 mo male Bronchiolitis + Pneumonia 5 15 38 3066
40 mo male Pneumonia 4 10 42 3306

mo, months; GA, gestational age; BBW, birth body weight.

RV species, RV-A, RV-B, or RV-C, was associated with
increased disease severity, because the primer pair
and probe for RV that were used in this study were
designed to detect all three species.

RV infections usually have a mild course. However,
this study and previous studies have shown that RV
infections can be associated with severe symptoms
[Louie et al., 2009; van Piggelen et al., 2010]. Further-
more, some studies have suggested that infants with
RV who wheeze may be at greater risk for subsequent
asthma [Lemanske, 2002; Kotaniemi-Syrjdnen et al.,
2003; Gern, 2010]. Since the correlations among RV
infection, increased disease severity and development
of childhood asthma have not been clarified, addition-
al basic and clinical research on the immune response
to RV infection should be undertaken. Specifically, the
mechanisms involved in the development of disease
severity and the asthma associated with RV infections
require elucidation. It is hoped that these investiga-
tions will lead to novel therapeutic and prevention
strategies.

J. Med. Virol. DOI 10.1002/jmv

In conclusion, the available data on the severity of
disease in patients infected with RV is insufficient.
RV infections may be associated with the development
of asthma, and additional research on RV infections is
warranted.

ACKNOWLEDGMENTS

We thank Honzumi K and Tanji M for their
technical help. We also thank the staff of the pediatric
unit of the Soma General Hospital for assisting in
sample collection.

REFERENCES

Aberle JH, Aberle SW, Dworzak MN, Mandl CW, Rebhandl W,
Vollnhofer G, Kundi M, Popow-Kraupp T. 1999. Reduced
interferon-gamma expression in peripheral blood mononuclear
cells of infants with severe respiratory syncytial virus disease.
Am J Respir Crit Care Med 160:1263-1268.

Aramburo A, van Schaik S, Louie J, Boston E, Messenger S, Wright
C, Lawrence Drew W. 2011. Role of real-time reverse transcrip-
tion polymerase chain reaction for detection of respiratory

- 543 -



Rhinovirus Load and Disease Severity

viruses in critically ill children with respiratory disease: Is it
time for a change in algorithm? Pediatr Crit Care Med 12:
160-165.

Cheuk DK, Tang IW, Chan KH, Woo PC, Peiris MdJ, Chiu SS. 2007.
Rhinovirus infection in hospitalized children in Hong Kong: A
prospective study. Pediatr Infect Dis J 26:995-1000.

Chung JY, Han TH, Kim SW, Hwang ES. 2007. Respiratory picorna-
virus infections in Korean children with lower respiratory tract
infections. Scand J Infect Dis 39:250-254.

DeVincenzo JP. 2004. Natural infection of infants with respiratory
syncytial virus subgroups A and B: A study of frequency, disease
severity, and viral load. Pediatr Res 56:914-917.

DeVincenzo JP, EI Saleeby CM, Bush AdJ. 2005. Respiratory syncy-
tial virus load predicts disease severity in previously healthy
infants. J Infect Dis 191:1861-1868.

Drosten C, Ginther S, Preiser W, van der Werf S, Brodt HR,
Rabenau H, Panning M, Kolesnikova L, Fouchier RA, Berger A,
Burquiere AM, Cinatl J, Eickmann M, Escriou N, Grywna K,
Kramme S, Manuquerra JC, Miiller S, Rickerts V, Stiirmer M,
Vieth S, Klenk HD, Osterhaus AD, Schmitz H, Doerr HW. 2003.
Identification of a novel coronavirus in patients with severe acute
respiratory syndrome. N Engl J Med 348:1967-1976.

Ebihara T, Endo R, Kikuta H, Ishiguro N, Ishiko H, Hara M,
Takahashi Y, Kobayashi K. 2004. Human metapneumovirus
infection in Japanese children. J Clin Microbiol 421:126-132.

Fodha I, Vabret A, Ghedira L, Seboui H, Chouchane S, Dewar J,
Gueddiche N, Trabelsi A, Boujaafar N, Freymuth F. 2007.
Respiratory syncytial virus in hospitalized infants: Association
between viral load, virus subgroup, and disease severity. J Med
Virol 79:1951-1958.

Gern JE, Martin MS, Anklam KA, Shen K, Roberg KA, Carlson-
Dakes KT, Adler K, Gilbertson-White S, Hamilton R, Shult PA,
Kirk CJ, Da Silva DF, Sund SA, Kosorok MR, Lemanske RF Jr.
2002. Relationships among specific viral pathogens, virus-
induced interleukin-8, and respiratory symptoms in infancy.
Pediatr Allergy Immunol 13:386-393.

Gern JE. 2010. The ABCs of rhinoviruses, wheezing, and asthma.
J Virol 84:7418-7426.

Goodman DM. 2007. In: Bronchitis, Kliegman RM, Behrman RE,
editors. Nelson textbook of pediatrics. 18th edition. Philadelphia:
Saunders, pp 1777-1778.

Hamano-Hasegawa K, Morozumi M, Nakayama E, Chiba N,
Murayama SY, Takayanagi R, Iwata S, Sunakawa K, Ubukata
K. 2008. Comprehensive detection of causative pathogens using
real-time PCR to diagnose pediatric community-acquired
pneumonia. J Infect Chemother 14:424-432.

Hayden FG. 2004. Rhinovirus and the lower respiratory tract. Rev
Med Virol 14:17-31.

Houben ML, Coenjaerts FE, Rossen JW, Belderbos ME, Hofland
RW, Kimpen JL, Bont L. 2010. Disease severity and viral load
are correlated in infants with primary respiratory syncytial virus
infection in the community. J Med Virol 82:1266-1271.

Hu A, Colella M, Tam JS, Rappaport R, Cheng SM. 2003. Simulta-
neous detection, subgrouping, and quantitation of respiratory
syncytial virus A and B by real-time PCR. J Clin Microbiol
41:149-154.

Iwane MK, Prill MM, Lu X, Miller EK, Edwards KM, Hall CB,
Griffin MR, Staat MA, Anderson LJ, Williams JV, Weinberg GA,
Ali A, Szilagyi PG, Zhu Y, Erdman DD. 2011. Human rhinovirus
species associated with hospitalizations for acute respiratory ill-
ness in young US children. J Infect Dis 204:1702-1710.

Jackson DJ, Gangnon RE, Evans MD, Roberg KA, Anderson EL,
Pappas TE, Printz MC, Lee WM, Shult PA, Reisdorf E, Carlson-
Dakes KT, Salazar LP, DaSilva DF, Tisler CJ, Gern JE,
Lemanske RF Jr. 2008. Wheezing rhinovirus illness in early life
predict asthma development in high risk children. Am J Respir
Crit Care Med 178:667-672.

Jartti T, Lehtinen P, Vanto T, Hartiala J, Vuorinen T, M#keld MJ,
Ruuskanen 0. 2006. Evaluation of the efficacy of prednisolone in
early wheezing induced by rhinovirus or respiratory syncytial vi-
rus. Pediatr Infect Dis J 25:482-488.

Juvén T, Mertsola J, Waris M, Leinonen M, Meurman O, Roivainen
M, Eskola J, Saikku P, Ruuskanen O. 2000. Etiology of commu-
nity-acquired pneumonia in 254 hospitalized children. Pediatr
Infect Dis J 19:293-298.

Kaplan NM, Dove W, Abd-Eldayem SA, Abu-Zeid AF, Shamoon HE,
Hart CA. 2008. Molecular epidemiology and disease severity of

1141

respiratory syncytial virus in relation to other potential patho-
gens in children hospitalized with acute respiratory infection in
Jordan. J Med Virol 80:168-174.

Kotaniemi-Syrjanen A, Vainionpdd R, Reijonen TM, Waris M,
Korhonen K, Korppi M. 2003. Rhinovirus-induced wheezing in
infancy—the first sign of childhood asthma? J Allergy Clin Immu-
nol 111:66-71.

Korppi M, Kotaniemi-Syrjdnen A, Waris M, Vainionpédi R, Reijonen
TM. 2004. Rhinovirus-associated wheezing in infancy comparison
with respiratory syncytial virus bronchiolitis. Pediatr Infect
Dis J 23:995-999.

Lemanske RF Jr. 2002. The childhood origins of asthma (COAST)
study. Pediatr Allergy Immunol 13:38-43.

Lemanske RF Jr, Jackson DJ, Gangnon RE, Evans MD, 1i Z, Shult
PA, Kirk CJ, Reisdorf E, Roberg KA, Anderson EL, Carlson-
Dakes KT, Adler KdJ, Gilbertson-White S, Pappas TE, DaSilva
DF, Tisler CJ, Gern JE. 2005. Rhinovirus illnesses during infan-
cy predict subsequent childhood wheezing. J Allergy Clin Immu-
nol 116:571-577.

Louie JK, Roy-Burman A, Guardia-Labar L, Boston EJ, Kiang D,
Padilla T, Yagi S, Messenger S, Petru AM, Glaser CA, Schnurr
DP. 2009. Rhinovirus associated with severe lower respiratory
tract infections in children. Pediatr Infect Dis J 28:337-339.

McFadden ER Jr, Pichurko BM, Bowman HF, Ingenito E, Burns S,
Dowling N, Solway J. 1985. Thermal mapping of the air ways in
humans. J Appl Physiol 58:564—570.

Meceintosh K. 2007. In: Respiratory syncytial virus. Kliegman RM,
Behrman RE, editors. Nelson textbook of pediatrics. 18th edition.
Philadelphia: Saunders, pp 1388-1390.

Message SD, Laza-stanca V, Mallia P, Parker HL, Zhu J, Kebadze
T, Contoli M, Sanderson G, Kon OM, Papi A, Jeffery PK, Stanciu
LA, Johnston SL. 2008. Rhinovirus-induced lower respiratory
illness is increased in asthma and related to virus load and
Th1/2 cytokine and IL-10 production. Proc Natl Acad Sci USA
105:13562-135617.

Miller EK, Williams JV, Gebretsadik T, Carroll KN, Dupont WD,
Mohamed YA, Morin LL, Heil L, Minton PA, Woodward K, Liu
Z, Hartert TV. 2011. Host and viral factors associated with
severity of human rhinovirus-associated infant respiratory tract
illness. J Allergy Clin Immunol 127:883-891.

Openshaw PdJ, Tregoning JS. 2005. Immune responses and disease

enhancement during respiratory syncytial virus infection. Clin
Microbiol Rev 18:541-555.

Palmenberg AC, Rathe JA, Liggett SB. 2010. Analysis of the
complete genome sequences of human rhinovirus. J Allergy Clin
Immunol 125:1190-1199.

Papadopoulos NG, Bates PJ, Bardin PG, Papi A, Leir SH, Fraenkel
DJ, Meyer J, Lackie PM, Sanderson G, Holgate ST, Johnston SL.
2000. Rhinoviruses infect the lower airways. J Infect Dis
181:1875~-1884.

Papadopoulos NG, Moustaki M, Tsolia M, Bossios A, Astra E,
Prezerakou A, Gourgiotis D, Kafetzis D. 2002. Association of
rhinovirus infection with increased disease severity in acute
bronchiolitis. Am J Respir Crit Care Med 165:1285-1289.

Renzi PM, Turgeon JP, Marcotte JE, Drblik SP, Bérubé D, Gagnon
MF, Spier S. 1999. Reduced interferon-gamma production in
infants with bronchiolitis and asthma. Am J Respir Crit Care
Med 159:1417-1422.

Scheltinga SA, Templeton KE, Beersma MFC, Claas ECJ. 2005.
Diagnosis of human metapneumovirus and rhinovirus in
patients with respiratory tract infections by an internally con-
trolled multiplex real-time RNA PCR. J Clin Virol 33:306-311.

Schroth MK, Grimm E, Frindt P, Galagan DM, Konno SI, Love R,
Gern JE. 1999. Rhinovirus replication causes RANTES produc-
tion in primary bronchial epithelial cells. Am J Respir Cell Mol
Biol 20:1220-1228.

Sectish TC, Prober CG. 2007. In: Pneumonia, Kliegman RM,
Behrman RE, editors. Nelson textbook of pediatrics. 18th edition.
Philadelphia: Saunders, pp 1795-1800.

Singh AM, Moore PE, Gern JE, Lemanske RF Jr, Hartert TV. 2007.
Bronchiolitis to asthma: A review and call for studies of gene-
virus interactions in asthma causation. Am J Respir Crit Care
Med 175:108-119.

van Schaik SM, Tristram DA, Nagpal IS, Hintz KM, Welliver RC
2nd, Welliver RC. 1999. Increased production of IFN-gamma and
cysteinyl leukotrienes in virus-induced wheezing. J Allergy Clin
Immunol 103:630-636.

J. Med. Virol. DOI 10.1002/jmv

—544—



1142

van Piggelen RO, van Loon AM, Krediet TG, Verboon-Maciolek MA.
2010. Human rhinovirus causes severe infection in preterm
infants. Pediatr Infect Dis J 29:364-365.

Venter M, Lassauniére R, Kresfelder TL, Westerberg Y, Visser A,
2011. Contribution of common and recently described respiratory
viruses to annual hospitalizations in children in South Africa.
J Med Virol 83:1458-1468.

Watts KD, Goodman DM. 2007. In: Wheezing in infants: Bronchioli-
tis, Kliegman RM, Behrman RE, editors. Nelson textbook of pedi-
atrics. 18th edition. Philadelphia: Saunders, pp 1773-1777.

J. Med. Virol. DOI 10.1002/jmv

—545—-

Takeyama et al.

Watzinger F, Suda M, Preuner S, Baumgartinger R, Ebner K,
Baskova L, Niesters HG, Lawitschka A, Lion T. 2004. Real-time
quantitative PCR assays for detection and monitoring of patho-
genic human viruses in immunosuppressed pediatric patients.
J Clin Microbiol 42:5189-5198.

Wright PF, Deatly AM, Karron RA, Belshe RB, Shi JR, Gruber WC,
Zhu Y, Randolph VB. 2007. Comparison of results of detection of
rhinovirus by PCR and viral culture in human nasal wash
specimens from subjects with and without clinical symptoms of
respiratory illness. J Clin Microbiol 45:2126-2129.



o C3 2 Carag Cass c

BER AN AZOEEMS

1. 8L 72 )V O YOBEKRMISE

»»»»»»»

PR ISR L e R e e e S G S S e e S S

Summary

009 EBICHO THEASNFA L 7T P EEAE<BICSERICEHRL, D
DNEEBNTOAERFUTE A2, FEA V7 LI FOBROBSESHEA > T
TUFICHRB U CEESHENZVWETHS, FBS NI OTFICBIT 28 EMED
AHEEZOPEVY, BHREAVIIIVFCLIMELHFERRCEEZ5NTS
Y, B GED) fOBSICLTRER SR, LES->T, Eiilks 7T ok
BRI & AEOBEAST &5, —F, BREBROSHERESEEA > ILT VTS
LBELTHLOMCES, ATREEEZVELTAENGZL., BEMAORELITEE
TV RBHEIET B4 W AR T, BEUAHE ELREEYPEEL-ALRESD
HRAHSEEE - PEE AL, BRICEEEELIETNS, LEN>T, YL
AEE, MR (ERES), BAURERENSREORLICAD. FAREICHLTE
EEAORBERETA L LL> THPARRERERYCHIT A LHBETHS.

A T7NIUYICKBERERMR

| mE oA BEEORELY MOUBR,
(EEERE)

127

—546—



Bk A VREDQEHEN S

HEA TN Y

2000 &£, A F Y a~IRICIEE BB VAT VIR E i Bhin R R EA U,
2009465 H 15 HIC BAEMRES | FIEMMER SN, 6 B 11 B2 WHO B4 v oz
YHONRYTFI w JEEE Ui,

WA 7N Y ORI, BROBEE, ¥, WERE BH - B BRR HESTH
h, BHEHEAS 7NV FEBRHLTOEY, THE & OHELSERNEGES v o vy
WWHARTENESNTiN S,

EREME, BEPRBRE BERORE, BREN CoRHHERE, HHRESET LokRE
ERAETLE, BR BEESZELSLEENEN, - {EREREFINVEEER
BOTHEREMHARERS N D, BMIEBTAMES UTERERKLSERERS T oL 5
B, IhsERPMIERET 5,

VB TN DR

A VTN UFTANRTIEHA P NA OFRRERICY I JBERSEC D, HEZEEN
ET5, oy, ARCEOTVANWVARAELEBETAZLILES, ChEdilic, ThiET
EFOMRTHRAT ULV ANVAERE > BUIVERLZE T 2B HEROH LRy 1
JVARE MIBRET A EMB B, TOTSNVRDE N TOSRGLBEBEEEIES TS L, K

B #8A Y7 IT ok 2 ERiRERaEs 334
2009 12 B 10 HETICHASNER B CHMEINAEFES oA P FIC L DEERAEER
DEHBNTE, 5~ 10 BOEANZWNVERTHS,

(BANREZA 2000 F 12 B 19 AHEOREL USIE)

128

—547 -



1. Hls 7 by ORERNEE

B2 #HEA NI TICLDERHAES 84 £
2009 F 12 B 19 BETRLANNREERICRESNATEAS V7N I U HF LS EERMRES
DEHS . B 1 OEERRERRICE ~ 10 mOENSZ L,
(BA&pEEES 2000 F 12 B 19 HREOHREL YSIA)

EAMNEEL BB DRFT OV F L v 7) 23EBITI LK S,

LD UDHEA TNV T ANARBEFENCLD 7 /HAEOHA L NAZHTS
fodh, THHEHEA N v F EIFENRTN S, A VT VY T EE O 4
YOI oY ERBUTEERLEPAERECEBEMEZ L, &, SRUTO/NRSIEME
mLTns,

RIBFA >V TRHUTO 4 >OFRBHEE SN T 5, 7DD, O MECIZEED
MIZEREENCET T 28, @ SIRS(EGHEAFERIGTEBEED 2 5 hypovolemic shock WAL,
DALEETH, @ BEMAPEMICETL, WERAEETIE, @ LK EROHE
ENBLIURETHBETH S,

20094 12 B 19 HE TR ERNABSLSTHE AN BEMEEBLFIcEL TS (B
1) EEBHATER S~ W0 ESPLT, PRELENAIFTH S, WEOHEND 5 RICmBHR
e RBHO2BEGH B, o {BENEL, SESMD TORBRIETS 26 b BEEHE
ERTWB, HEA VIV VY NERRB T TREARNERESI MEAREShTH S
(E2), EEMAESERBIC ~ BLSWHEAK S 3, TOhAPERBEESORED & B
TIHRICEREAGHE STV 2, EEHPERESD» ST 2EANENL 2, 17
NI UFREOT I b FITHMRITE.T%TH Y, FEBA V7V PR EBMNE (8 %)
EREBBRAD SN T, £, NEERBICHEZRI UTORERD 37% S ERIC
FHoh, ChHESEHEA V7NV VP TRBEDONEVERTH 3,

129

—548 -



BEERY A WA BOHEEMD

E3 #EA 7T UTFCLDEERE
(A) BEHEBHRORBL Y MM UBE, ETH
BIIBBEARED5,
(B)%ﬂ%%ﬁ&Q%%CTEEJET%ﬁ%@K
SR ERY
(C)%§24%ﬁ%®ﬁ%vyb&>3§ R
TERBLCOBEESIRT S, ELETERELRDS.
(EEERH)
(Ch o —EE p25 518)

B - SRR EEERE (ARDS)

A 7Nz oI LB EREME T, RARERNTERICTFRRENE/LL, Sp0.(8
HETME) MMET T 2EASET D, EGNETFTREEBMNRFTH 2, SR EALR
THEEET A EELERTRBEER (ARDS) 22 UREMLE 0,

SADIIER LV MV EES BOJIE CT 332 OB LR LR EEEHRE Uiz 9
REROFBEROEET, REZEEHTETHECERHERERL T, 208, R&K
BALEBCRPRELELGY, BEPSSMEFICIAL(E3 C. ARDS &8I L, 7/
B ALFRRESEREE T U2, 100%BRICEZATHRATL PaO, 60 FIETH D,
¥ ix ECMO (extracorporeal membrane oxygenation) OZA F#5 Uiz, b, BRI X
DIERF V-V L BRMREAHOREER - &l A, BRIFOREREONT (F4),

IOXSRERARDS KHT A EEE LTNRA v 7 b v W EREMS ARDS O 2R
WREEIH T, SpO.H RBRLUT T, SR -RERTER - REPREO - LRRESER

130

—549 -



1. BBl oA Y OBRENGE

\'ix}i fyti ,}p,!{ j{’g‘m“a, 1{“!_{&5‘&;’\!

K4 %&4/7»1/ﬁ ;%Mﬁ
(A) REBOFENRCTEE, SEOLERELARESD. (B) BEBOMEMAE. 2REICERER
BERDD,
(EERE)
(h =~ p26 B8B)

DEIBERARERBOBEIE LT 5, WM RERERESBREC L LB 0 ED, B
BRIEER & DFEA 7V v P SEbN 5 BETPREEL LU HERE, TORBTHR
R T %,

Foo OREUIOEFITHE, BRI, SERTMICBT B T4V ZESEBNIZE
, WANABTEREILBNT, LDWELTHWEILERTEOTHD, T4 VAL
XA MBEEsERORE TS5 EELONE, £, RAOBBRICELTLHE ¥ 7V
T FTANVABMIE LB THEL ThE 2 EBERAS I TH 5,

WA v 7NV v FEILOWTHEEE THE A v 7 v P KB EEMZ R L TER TS
5EQIEF VRO, HEA Y7V P X BEEME - ARDS OFEED Y A L 2
B TH B DERIEREL UTHERTRETH B,

HEA TNV U TREEOFNZ L, HEEPRESEELLPT, £, KE
HERIZAELEE T Y —7EEIL, S8 HESE KTREZELRIBE5LE
Ve EERMHTERCLIVERMEREL, [E 7 74—t L Dl SN B ERERE
FOERKGAERET B &5, BRKETS (plastic bronchitis) EFEENS, Licdi-T,
BRATECE TR & 6725 54 R ENERE S CHEAFE L, ENERTE S IRERY
CHESHREREERS 5, SETRIBEEEFRHEBEUESRAE B AT REEE LS
U, WiREBFECBD2NERHBY,

131

—550—



B AV ABOEERD

PO/FIOs lintubaﬁon l Extubation

800 — - 41
- 40 .
600 , 0
POFIO2 -39 §
& B
400 - prone ~ 38 ?’3
positioning . =
200 - ) S
L 26 L

0 T ; T T T T T 35

172 3 2" s 6 7 8 9 10 11 12 13 14 15 (M)

5 ARDSZ&EBAOENEA LV INI VYD IREERIOEBRE
EEETEEASNRHARRE, SEREOAH ARDS EBH LAREGITEE LA, BB, 6mlkg
DB TIFRREBB LU A 7 NI O FEOBEET POSFO [IHEL, BETEL,
ARDS : 2R EBaEER, SiMV . REINB/RMBREBRES
PO, : BBENIE, FiO.: MABEST

(BBE )

LERRIAL NI YN

WA TNy FICKBRIEICHT BREA A P4 iR 0N, BEHA Vv
VYL ARNELRBRRELCEELONTING, Zokd, 2000F I BuREzShicAf v I
T UYREN 1 FI A4 VKB U TEHBXREEITI Y, 28I JCS (Japan Coma Scale)
WY EBICEHBCTHET, U ABERIISCHREEL E2R DL EFBEEALT
Bo MHICREEDORZ LERL SO & LT, MEMREICE T 5, UF A ESREGREOFEKE,
B MRIBAIC B 2 TI MREEG TERESE, T2 - FLAIR - ItERAE S THESR
RERENSF SN THAE,

B5ik, BAELTHS 6 AT LhASERL, ERESNEBELULHEA v oy
FHEE (T VhAERID 0 2 ROEFTH 5, ALk, B CTRECRBEEOFELF D
BMRIBETRHOMAEEETR Ao, UL, NERETRERESRERIREED,
Eh, BRFRY v F CHREELNHOMFE TS b, HFB1 v TIbx VP REE S B Ui

BRI TERERETL, 25RBoEH LTS CEHERTH B, FRERETHLEDS
5EFE, ME - BROFESERERLL S, FENRELLUTE, Bi1 » 7V PE, A5
TV R=Vavsb gk, Arver/nad ) vREBERS T ONEMN, FhABERNE

132

—551 -



1. ¥ Y I v v FOBEGSEE

R UCHBERZ T EF v RARB SR T 0, FBREEE Ui, WERREE, mEsn
Wik, Voo R VR TUF o EVIIREEERERSY, SEEREEEMLE
SHNEFICHLTRALNTN S, L, EACESKTFROBEIAEMEICBOTRE
HEOFMZEETS 3,

B UIC
&, A TN P ORBKRESFNEEN I VBN S LB, HEs T

YYEEMOBITIC L DEFAO A A = X LDFBHEh, BRSFEH - HEENEILENh S C
&:%Eﬁﬁ Lzt

(Bl #0155 - #IR KR)

x #

D HHEARRFRBFEE ARDS (4 P74 VENERS (S EFE ALI/ARDSBEOLLDHOA
4 FZ 4 2005.

) WEEWED  NRA 7T oHFEREZ « ARDS QRN B BEk 113 (10) : 1501-1508, 2009.

3) ZEEHE, BEREHEA v VD REEFRE A VIV U EREES A PS5 A

133

—552 -






