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DIEEZ W real-time reverse transcriptase-polymerase
chain reaction (RT-PCR) #:i2X % AHlpdm Ftt%E b -
TAT o720 HEB 4 - TIZRBPEMRAETA V7V A
PURREETH - 7225, RT-PCR #£Tid AHlpdm. AH1
(ZFHitE)., AH3. B (€27 bYTHRH) OowiFhdlg
HTHo7ze Ll TNHDREFOABEREIZIE, B
HPUFRRAETA ¥ 7V U A Btk Bl o K855 H38
BAVTINVIVH A THo72Z LR, BUERLLA 2%
ARDS 7 EFEIEA ¥ 7V 2T A HHE R L
M ESEDORMNIERRDO IR B Eh s, wT
NLFA 7V VA (BB LBl 4
HinlE 27 ~ 83 (H Ui 505) 7T HME 5 fL Ktk 3 4o
4 B TLEEA 4 (multiple organ failure : MOF) %
GO L7 TR TRERETONTITRERZ, 16
TIHMREAYGFEHR (non-invasive positive pressure
ventilation : NPPV) % % L. 4 #i T Hpfe iy ML 8 8
%M (continuous hemodiafiltration : CHDF) %%, 3 #i
TR R FE L2218 (extracorporeal membrane
oxygenation : ECMO) 2%f7 & iz, Bl TH ki



Table 1
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Case list

Case

Virology Organ dysfunction *

Age y Clinical

Sex diagnosis  |paT|RT-| g Lung |Heart | Kidney | Liver | Coagulation

APACHE| Predicted | SOFA | .o
ICU | T score | mortality | score SOFA

Organ |Ventilator .
Steroids days, d| on on on

support | days, d Outcome

PCR admission |admission** | admission | ST
neumonia MV mPLS

1 [sym| puewmonis | .|+ OO o CHbF| 1 gl | u| s | msw | 7| 2| dad
MV

2 | 3UF | myocardis | - | + | O olo|o| o |G 4 non | 4 | 45| %% 18 | 2 | dead
ECMO

3| su/m | cxacerbationof |, )y o MY [ 7 e | 8 | B | 0% | 7 | 9 | alive
MV

4 | 51/M | myocarditis + O IABP 17 non 21 12 14.6% 6 10 alive
ECMO

encephalopathy,
36/M hepatic failure 1101010 O 10 ©

mPLS
CHDF 29 |1000mg/d| 29 15 21.0% 15 24 | dead
PEX X 3d**

6 | 3/F | pneumonia | + | + O NEY] 6 non | 8 15 210% 2 2 | alive
7 |50p | pneumonia | | _ o) o) o |dbr| HC g0 |33 | 786% 5| 16 | al
ARDS 300mg/d 0% alve
ECMO
8 |27/M | myocarditis | — | + O NPPV 0 non 3 6 6.7% 3 3 alive

APACHE : Acute Physiology and Chronic Health Evaluation, ARDS : acute respiratory distress syndrome, CHDF : continuous
hemodiafiltration, CHF : chronic heart failure, CNS : central nerve system, ECMO : extracorporeal membrane oxygenation, HC :
hydrocortisone, IABP : intra-aortic balloon pumping, mPLS : methylprednisolone, MV : mechanical ventilation, NPPV : non-invasive
positive pressure ventilation, RAT : rapid antigen tests, PEX : plasma exchange, RT-PCR : real-time reverse transcriptase-polymerase
chain reaction, SOFA : Sequential Organ Failure Assessment
*Organ dysfunction is defined as the presence of the following findings within 48 hours after admission ;

CNS : Glasgow coma scale<9 without sedation, Lung : pneumonia and/or acute lung injury/acute respiratory distress syndrome,
Heart : congestive heart failure, cardiogenic shock, acute exacerbation of chronic heart failure, or administration of dopamine>5.0ug/
kg/min and/or epinephrine, Kidney : serum creatinine>3.5mg/dL or urine volume<500mL/day, Liver : total-bilirubin>6.0mg/dL,
Coagulation : disseminated intravascular coagulation
**hased on APACHE 1I score on admission
*** followed by 40-60mg/day of prednisolone

FICNERORY LEFERS L. 3615 MOF ®

72DIZFETE L7z,
1. AMFRALEEBRELE24]

[ZE®I 6 : 34 &, Zid] (EBI No i Table 1 DIEBITE
FIZ—%%. DUFEER)

(a) The computed tomography results show diffuse
ground-glass opacities with patchy consolidations in
bilateral lungs.

BEAERE : mleili (BMI : 54.1). MPHEAERS: <,

TRAE %0k, FEEA, BEJECTHEL. 3 H HICIFIRA
BRI LR 222 Lz £ Y 7 VTV Fi%kD
ZW T Y BRI SN ICUICIE SNz WERCT
(Fig. 1) b #EEIRICEETLZTOATHMIZO

p—
H

(b) The bilateral ground-glass opacities persisted but
decreased in density, and the patchy consolidations
nearly disappeared.

Fig. 1 Chest computed tomography of case 6 on ICU day 1(a) and ICU day 2(b)
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AMERN) H 5 ZARBERE & —ERBER T 2 i 5 & 58
D7z, B THBERMEAMIL S, Bty
ANV AVEN % & W L 720

WEMR © BRI A A 5547 C pH 7.324. Pao2 1289
mmHg. Paco: 488mmHg (BEsE~ A 7 T 100 % %
10L/min W A) o & DMUAFEESFHE L Lo

ICU AZE#%D#E : 5%, NPPV (Fioz 04 ~ 05, PEEP
4 cmH20. ¥ HR— ME 4emH0) CTHAMBh % BB L
720 BRFILDOEACITTRD By o 7225, W% PR 5k 233
<L BRI RN QAR LN TIPS 4 BAG L 72,
BHIIPRAEDSHITT A2 BETE T, BE
M DA %2 ZE LT, 55 Lo ECMO EAH O
M — A% MRS B2 L bBEF SNz, ¥ =AY
B B EOBPHED Y A7 b ERL T, LE
BEIZ 137272512 ECMO 3 A 73] fE 2 AR 2 FE PR L 72
FOmEICEABIZ L, LarL. ZoBERILD
EALZRED T W X MEHE LR Y 7T AR
3% L ICU A% 7 H HIC AT ER 2 & BE C & 72

(AEB 7 : 50 A&, %4l

BEAERE © 545 3mi . MEWs (BMI : 311),

TR KB REIRTHEAE L 4 B H MR, 0% K]
AHBLL, 6 HHIZHIE X ) ARDS D& Wi TR
O FEREEHGE SN ICU I S N7z KRR O
74/50mmHg T& - 72,

WEMR © kBER$ TIZFHERERSE (AST 72 TU/L,
ALT 36 IU/L. LDH 441 IU/L. T-Bil 1.74mg/dL). &
FeREREE (BUN 19mg/dL, il 7 L 7 F =~ 1.32mg/
dL). M/IMGRA> (7.3%x10%ul). KeFEREE (PT-INR 167,
APTT 1672 %) & CRP &fi (19.656mg/dL) #2L T
W7z, ECMO & AR O BYARIMTE &7 A 55347 Tld. PEEP
20cmH20. Froz 1.0, H AR — FE 5 cmH0 O3 Ff
4. C pH 7.061, Pacoz 59.0lmmHg. Pao: 446mmHg T
Holze W X MEETIITEMOE AMEICHERE 2 EH
HERELTW,

ICUAE#DIEB (Fig. 2) : AZ Y4 H. veno-venous
ECMO (VV-ECMO) (FAEHIRBLM., bR E#IR% i)

ICU
admission
day ICU day 4 ICU day 10
CHDF
ECMO
>
Mechanical ventilation »
A
I’ ‘\
’ LY
S \ 298.6
s \
’
2,656f AN
. ,..-2-4.12 A — Urine (mL/day)
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Fig. 2 ICU course for case 7

Upon ICU admission, the patient exhibited diffuse massive bilateral airspace disease on chest radiography, and
presented with severe refractory hypoxemia of P/F ratio=44.6. Extracorporeal membrane oxygenation (ECMO)
was urgently commenced on the day of ICU admission. The patient showed a comparatively rapid improvement in
oxygenation and chest radiography findings and was successfully weaned from ECMO and mechanical ventilation
on ICU day 5 and ICU day 9, respectively. Continuous hemodiafiltration (CHDF) was performed from ICU day 2 to
ICU day 10 because of oliguria. The CRP and LDH levels peaked on ICU days 2-3 and declined rapidly thereafter.
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ZIEAL. NP % ke U7z N LWL a e
i¥ Froz 05, PEEP 12 ~ 15cmH20. & KW A EGENE
(PIP) 25cmHz0. WAL 12 [n] / 45 (AP S GE B IE)
F THRAI L 720 ECMO BIA# H X ) RFELIZR BT
# L. 4 HHIZIZWE X S5 RO b EW 2 dg %
BD7ze BEFALEEEPEL225 CHDF 2L, A
%5 HHIZ ECMO Z 8B L. 9 HEIC A TIP3 % B
L7ze RELMBEOWELRD7-0, AELMLHE
Fa a5V Y 300mg/day =5 L7z, B, CRP,
LDH fEIZAZE 2 ~3 HHZ Y =27 THER B L7,

2. BIEERIOCEHRICKDUEM  a v EERBELE
2 fEB]
(AE® 2 : 34 &%, %ki%]
BEGERE - FFicdiH s Lo
BURPE © Z2IR O & i CTHRE L. 24 H 4BEICHE
ek Sz RBERFIZIME 147/114mmHg & ARIIE X
RO Lo 72hS LIE 164bpm OHINR. W 2 56T
EWBGRAERT A a vy ZIRETH Y. BBl
I — (transthoracic echocardiography : TTE) L.
S RE X VRIE IR A SRR BN OV F AR (e sEBK
HE30%) LTwiz, BAaEBHRER T EBRICH
ER7E T TR BERLLA R OBWT T REIIRN NV —
V3 ¥ Y7 (intra-aortic balloon pumping : IABP) &
AR ICU I S 7,
WREFRR AR TN B RRRERE S (AST 48 TU/L,
ALT 38 IU/L.BUN 30mg/dL. {7 L 7 5= 1.32mg/
dL) & &EIifE (270mg/dL). SFLERMAE (6.2mmol/L)
2 FWLREET ¥ M= X (pH 7.206. Pacoz
334mmHg. HCO3 129mmol/L) % &, i CPK
fli1Z 199 TU/L EEELRIZEEFS2205 baR=>
T IR TH 5720 Moih X MG ECTHijfli 5 - i, L&
HCPESIRE T, M, aVr #E T ST EH 25072,
ICU AEZDZE : L8] X 0 251k FH W 2 4 %8
MInH#EEREL, F83 Y, F7% 3 % 11ug/kg/min
DOFEPEH- & 300mL/hr (2 M S C. DU 1%
140 ~ 150mmHg HIZHER STV 7225, 160 ~ 170bpm
BOMNRE IR ERED) > 3y 7 IREDSBIEL Tz, ICU
AZERY 5 R I 2ICIE AT L. ECMO 3# A i
B OE IR o 720 (DR Z BB L . veno-arterial
ECMO (VA-ECMO) (TFARHEIRBLML, KBRB)IR % 1)
ZEAL, #RICHLTCHDF 2, ¥/-AZ2HHIC

AT, 5285 $H1%

MBILZAZTEEE7O Yy ZITHLT—RR—3 V7%
BEE L7z L2 L3 LIl &EEMETEo 729 4400
~ 4,800mL/day ® ¥ z #kife L 7245 1+ % ECMO
MyEE2F 5 hd. MOF 34T L TAZ 4 HHIZIE
T L7z, JELHER O CPK f#i% 176995 TU/L. LDH fH
1% 1,089 TU/L T&H - 7=,

EBI 4 : 51 8. Bt

BEFERE © 1281 C B4

IRRE © FEECTHAE L 3 H B IS5V R 3 A% 1Y
Bl 6 HBIZHTE TEMEOH % & BEb M M Be Il ia% S
N7zo KBk, MFE 82/42mmHg T/ 1144 80bpm T
Hotzo WEH X HEETLEEILRKEBEDNH - 1
., DER L IEFEEEA7ZHY QRS WO HLK & i
FBFIEICIAHPHIC ST 15252072 TTE L. JLofRE
VIR T BE R B X/ SRR R 41% & OV F AP
KT LTz, BREEBIIRE R CRBIIRICA BRZ2 X
<L B ERDOZK T IABP EAKIZ ICU I
Iz,

BRI R RN - B AERE . CPK Wil (428 TU/L)
EABRMEORE L A2 K207,

ICUAZERDIEE : IABP & F/83 v 15 ~ 38ug/kg/
min, F7°% 3 ¥ 23ug/kg/min DFff5I2E D, I
faA M 1 80mmHg B CHREEMRFE I N TV, L
U AZE 2 HHITIZ A EERHE 23% . L AR ELIE 1570/
min/m? & OHEREREE2SEIT L. A= 3 H B3I
HAMAE 70mmHg ¥ TET. RED 02mL/kg/hr ¥
THWA L. ¥ - BReR B L 72720, BEESLG
e L TRERE TIC VA-ECMO (F K FHIR B L.
KEREIR LML) % BB L 72 ECMO BAYHIZIZESE
BRHE =13 TTE RI21Z 0% F TIKTF L7225, ZDH%K
iz L. ICU A% 15 HIZECMO %, 17 HHIC
IABP %, F7-19 HHIZ AL % 2l L
720 CPKAEIZABES HH® 934 IU/L % ¥'— 7 |Z# R
PR L7z,

3. BEFALEHIBETHREL. MOF D7=8IC
SELBFEDEFEE S 16

[FEBI 5 : 56 m. FBit]

BEFERE - B dise Lo

REE © ISR, PR, RRkRECREL. M4

HafEE & 0 BEWE SN ICUICINA SNz, ICU AZE

BE 1212 68/40mmHg, LH%L 160bpm D > 3 v 2
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BT, 334C OAIR, KLY E AR 2R 72,

BREMR  WE 2D FEW L IFRBEER o LA (AST
16355 TU/L. ALT 6,686 TU/L). CPK #fti (1,662 IU/
L), i (52mg/dL). 7 ¥ E=TEiDOER (4724
mol/L). &FFEDOMAE (PT-INR 1369). FLEEMED
B (105mmol/L) &4k e T ¥ F— 3 2 2 @872,
ICU AE#DOIER : BB ICKEHE LT BHEFAS
I 7NV UWREESE LT MEEHRE X FVT
Li=vurykE#: (lg/day % 3 HM) ZBBL. #
PEL LT L F=Var 40 ~ 60mg/day DF5-% fk
W L770 FFERBEEE R CPK fHIZ2FUIIR T L72AS #&
VL X 20mg/dL FTHANL. 9 Mo MmAEsciaiz
Lo T PT {HHEIEHEIE 0% K CTH o720 . F
HZ O RERE 5 2 320 TTE B BRHERIZ— K2
30% Al £ TIF L7245 Z Ok E R 2 e L
720 LU BV ANVIGEIEREO T UGBS, W
8 CT TR IAHREPH 2 KR 5 % 7R 2 B JAsH#E4T L
Bk & FIHAL L 720 A% 13 HENSIHALAF IS X 2 Hii
Py ay 7 TREL ARTEFEDOT ANV FN A
WAl % BD72Hs DR ED R RIIAHTH - 72,

% =

1. BE#%X. ARDS (2339 % ECMO

FEB 6 1SR A IV A RFER TH 5o HEIA
Y7V AR OBRT R A AT AR,
KEXLMR, %7 SR TH o 725, Wifgs
= PR EDOHL D RAHBIERED T, BIRRE T
BETMTLILIIRPETH oL EEINTVWE Y, F
7o FBIA 7V A A SIS BOR R~ AL 02
B AT ARDS OAHHC L D, EEFRAEICHS
SEG] % BRI RRD 72 2 95, FE LSRR k721
ST S T, Bl GBI R 2> 5 ECMO
BAADO Y —AZHATRENE, HMISHET S L
CHTHo7275 ICU TREELFMBIZD T HECTHIUL
RELEZTFAL L h o720 HIRIR VB R TR
L7225 HRehictrd® LT AT % Bl c & 72,

FEB) 7134 ¥ 7 Vv T Wi g GPF L 72 H%E ARDS
OB TH %o —MIZ. ARDS OIFIHRIEIC BT 2
ECMO OfriE-D i, MifriEiRs. open lung strategy.
FHBEIREDIR S, NO WA 7 &R kiBHR LB %O L
AF¥ 2 —TH%, ECMO ®EMAKM L BIGIZOVWTIT >
LU ZEBELND OBV, BEAT LA,
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EREZZDSEE T REE D H 5 ARDS T, ECMO 0%t
DR WIEFNZ W YRR B AT 5 & T 5|05
w9, ECMO 12 & % ARDS B DALY H LR L7
AR 25 SABRI X BURE R CUEAFRAE L2025, 2009 AR I2FE %R
&7z CESAR trial D#ERDHH. ECMO OFHEEA
DEIMEDPRIZENT VD Y,

WA 7V o AICEPEL 72 ARDS IS5 %
ECMO BADIEHEIZH, HARMICI X 22/
N2d DRV, BMEFLELHEY 2, A8
VY AH (AT xz—FV) ®ECMO ¥ ¥ —DfFER 9 T
(&, ECMO #EAHi® P/F o hJHiiE, £h2h 56
(interquartile range : IQR 48 ~ 63). 525 (IQR 38 ~ 60)
Tholzo F72. ECMO E AT N T [ o v g
flilx, #heh2 IQR1~5) H. 1 IQR05~7) H
L RINC ECMO %A SNIZEBI DL otz ThD
WEITBIT B ARDS UL 7 VT o AIZBUT
% ECMO FEBIDETHIZZNEN 21%. 7.7% & REFT
& %o F7z. Extracorporeal Life Support Organization
(ELSO) oHA Fo4 2k pb, Hllf 70>
¥ A OFEENFRAEEGHBTIE. Floz 10 TE—ZE
30cmH20 LI EOREEHET T P/F kb 80 A OIEF D
TR THIE80% &< 72 ECMO EAHTO AT
IFRZ 6 HUIN E 375 2 &8RSN T 5 7,

—HT ATV AILE D ARDS 1AL
T. ECMO EAMERENS L5 RESERITH ECMO
ZHATE IS, AR oZEM A i LzdeE Y 12Ut
THAFRMEONIEOHmEDH Y ¥, HARERG
WEF R - HAIREESSEGRHFAEY T, ICU
WCAZEL72HA 7 VT o A EEREDR A ARDS
JEFNCBWT, ECMO IZAEfFFEZWET A HE R L
72b oo, MEHFWABEEZRE TV RN,

L2l el 7 T, MR ERA S DG BE
D7z ORATAEImRD THERTH Y T L e h o7z, %
72v NO W AIZEBITEATEBMAMIZ7% <, 20ecmH20
@ PEEP & Fioz 10 DTN T TH P/F 446 L3
LWREZIMEZ 2L Cwiko, 7272512 ECMO
ZHA L7z, ICU AZK; APACHE 11 score 33 /5. F
HIFEL 786%. #&#MH max SOFA score 16 1 & i
D THEAETDH ). ECMO HEALIHZ W TH -
TetEZTW5,

ECMO B ADER I N5 X9 2o TEAED ARDS
K LT, MEERIE TV A% 5720 DO MAEL R



BRI O THEETH B2, HEIAL 7V U Al
FRICHERAD S CRB L, F72HE ARDS TH- T
bR EET RS CE L LA BET A L. Hi
WROKHELR B2 BEIZECMOEAZEBLTH B,
COBE. MBEESLL AN SN & 2 BH{IC
BIET 2 ONRBVEEZZ SN b,

2. BIERLOEHR IS 5 ECMO

BIERLUG 4 2 61 GEBI 2-4) 2 RERL 7 (Z oA,
FEB] 3+ 5 - 8 IH LB T 2 38072205, Wbk
WRIESRAIB A B S TEE L 72). 2 H1& BT VA-ECMO
ZEA LA 1B L.

MOF % #6392 BHERLL & Tld. ECMO Blgs o
EUE MOF OBALRLELT 2 3 v 7 bR TICE
52 EDMESNTND 0 A5, BV 28D Y,
EMP#%IET LAFFBHERLL R L ) RIFCTH D &L S
NTW2 W, Lo T, —#ICENERLL %13 MOF
ASHEAT S B BNC R A7 ECMO A X » TRk
23D I T O REYED D % o

—HT FRA IV U A AT B OB RERE
EOBREITHBIE . O ROIRE, SRR 2 &
WDTEHTHEN, TOLLFNHEEETH /22 &
MG ST VD 12, FKAa OREER L 72 BIERL LG 2% 2
FEBNL O EMZIT > TB 5T, OB ORET RIEA
7225, T s 2IEBIDOERIRIGIZIZIE & A m W A532
D BHNTzo FEG] 4 138D TR DAL BERE I A - 72
A5 AR 2 OO AR E S, IR R o
TEERMBh TR T E 2 L L ER] 2 1350490 &
DO RD R O3 GO 2 M5 & WP o U
Zil, ECMO BAR DR #7327 I ¥ IZHPiE
D¥avyrixE L, MOF 2547 L THEMB T L
7oo 72 & ZLERIEICHA S ETIC ECMO %38 A LRz L
LTh, BBIWETH-eEZONDL, TH L1
FIEALICRI S AT & LT &Sy £V 2R oA,
7 AV AHEBROIRIE, 3 KOS O HIBER B X % &5
A4 b A VMUEZR EDEHR SN, ZOERICEEN
FZHWROBG L RBEIN TS D A, FFER2Z 454
WA SN TWRVoOPBUIRTH 5,

3. MBS IJINIYAEESNICHTEIXTFOCNR
FEHOEIE
JEB 1 -7 3P ZE A (chronic obstructive

AT 5285 $H1%

pulmonary disease : COPD) 7Zz\» L&4E S & oo &k
MR L CERENAF LT L F= V' 1 ¥ §0mg/day.
b Fo I vy 300mg/day =5 Lize 72, 4l
SEFFAR G % A 9 BE & % 2 S NTHERI 5 1Sk LT A
FNTV F=vn y REREZITo 720 BERLO %
2 ARDS OB E LTOAT A RS Tb R b -
720 FEFN TG N TP BIEAG 98, RER] 5 13 & BT
ARNVFENAEGIEZ G L TICLTEBY, ZA7uA4
FIZ X 2 Sl A3 RE (2 S 2 5. 2 72T RETE D 75
ETERV, FflA 7V A KYETIE, ARDS
ZIZLHETHHEERBIIH L TATEA FEGHR
ABLNTWDEH, BRI THO 2R A% LR L7
B3 L, BRPIED ) A 7 2 B ek R X
NTBYEFEELEEST L 1419,

i

2009/2010 Fk~4> — X YR ICU ICINE S L7z
A 7V A BE8BIE, FRCHIEREA S
5 Bl & Hul i E L7ze ARDS R BIERL L S A 51
Ty BEREZPHS SN DD > 72— FH T, FWH%
YOS E BT Z ) 8R4 L 2% MOF
OHEREYZE L. ECMOEAIZXL > ThHm Liskho
TR D & o 720 Gt BN - JEERAEG BB
X5 ECMOBEADY A I ¥ 7RIS ik
SOITERL L. 723 5% REOMH & FrElinHE
HORBEN R EINL I E B L2\,

£
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Abstract

We herein report 8 consecutive cases of 2009 pandemic A/HINI1 influenza, admitted to our ICU between
October 2009 and February 2010. The ages of the patients ranged from 27 to 83 years (median, 50.5 years),
and 5 cases were male. Two cases were complicated with fulminant myocarditis, 2 cases were complicated
with pneumonia and/or acute respiratory distress syndrome, and 1 case was complicated with acute hepatic
failure and encephalopathy. Acute renal injury was frequent, and 4 cases developed multiple organ failure
(MOF). Tracheal intubation and mechanical ventilation were performed in 7 cases, and non-invasive positive
pressure ventilation was performed in one case. Continuous hemodiafiltration was performed in 4 cases due to
renal and/or hepatic failure. Extracorporeal membrane oxygenation (ECMO) was performed in 3 cases with
severe circulatory and/or respiratory failure due to fulminant myocarditis or ARDS. Two of them survived,
but 1 case died from rapidly progressive MOF due to severe circulatory failure and vascular hyper-
permeability. Clinical manifestations and severity of disease of these 8 cases were extremely varied
representing the diversity of clinical features of pandemic 2009 A/HIN1 influenza.
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