[ leyeHOYHaa HeOOCTaTOYHOCTL B aKyLLEPCTBE
N HE TONbKO.
Barnaa Bpayva MHTEHCUBHOWU Tepanun.

K.H; 3onotyxuH, Yda.




UTto 3TO Takoe?

NeyéHouYHan HeAOo0CTaTOYHOCTb — KOMMNAEKC
CMMMNTOMOB, XapaKTepPU3YIOLLMNCA HapyLwleHnem oaHON
MAN HECKONbKUX QPYHKUMMN NevyeHn, MnosaBAALWMNNCS
BCeACTBUE NOBPEXAEHUA €€ NAaPEHXNUMbI.
[TlopTOCMCTEMHAA MM NEeYEHOUYHAA SHUedaNoNaATUA —
3TO CMMNTOMOKOMMJIEKC HapyLUEeHUM LHC,
BO3HUKAOLWMN NP Ne4eHOYHOU He40CTaTOUYHOCTM!.



O 4yeM roBopsiT UHTEHCUBUCTDI. ...

e [laUMeHTbI C yCTaHOBIIEHHBIM 3aboneBaHMEM MevYeHn (LMPPO3oMm) B
TEPMUHANBLHOWN CTagum.....

e OcTpast Ha dOHE XPOHUYECKOU - NeYeHoYHass HeaoCTaTOYHOCTb:
e KpoBoTeueHne n3 BPB nuweBoaa,
e CenTnyecKknin LLOK,
e [loyeyHass HeOQOCTaTOYHOCTb,
o Tskenasa sHuedhanonartus,

e Bce BbllLenepeyncneHHoe.

e [laymeHTbl C OCTPOU NEYEHOYHOU HEQOCTATOYHOCTLIO.

e [TauneHTLI Nocne TpaHcnnaHTauum rneYeHu.
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[ IpUYMHBI OCTPOU NeYeHOYHOU HeOQOCTAaTOYHOCTH

Common causes of acute liver failure

M Paracetamol (39%)

M Indeterminant [17%)

M |diosyncratic drug reactions
(13%)

M |schaemic hepatitis (6%

M Hepatitis B [7%)

B Hepatitis A (4%)

B Autoimmune Hepatitis (4%)

B Wilsons disease (3%)

& Budd-Chiari syndrome (2%)

B HELLP syndrome [1%)

M Acute fatty liver of pregnancy
(1%)

B Metastatic cancer (1%)

& Other (2%)



B 5TOM }XM3HWM BCE KaK npexae

e[ OCNUTaAnNbHaA NeTasbHOCTb NAUNEHTOB C
LMPPO30M NMeyYyeHn He N3MeHUNach 3a
nocneaHue 20 ner.

e Hannymne aByx opraHHbIX OUCPYHKUN
YBENUYMBAET NeTaribHOCTb 40 55%,

e fOrga Kak Tpu u/unun donee opraHHbIX
ONCPYHKLUMN neTanbHOCTb MOBbLILWAKT NOYTY

no 100%.




Cirrhotic patients in the medical intensive care unit: Early
prognosis and long-term survival*

Critical Care Medicine. 38(11):2108-2116, NOV 2010
Vincent Das; Pierre-Yves Boelle; and 6 more
DOI: 101097/CCM.0b013e3181f3dea9
OLl,eHKa BbDKMBAEMOCTU NMaUMNEeHTOB.
- ICU - 59% 1 20%

- locnutanbHaga — 46% u 33%.
- NMonyrogoBas — 38% u 31%.

HesaBucumMmble NPeanKTopPbl NIETArbHOCTU HA 1 CYTKW:
e BO3PAcCT,
e aNbOyMMHEMUA,

e MEXOYHapOAHOE HopMann3oBaHHOE COOTHOLLEHME,
« SOFA.

HesaBucumble npegukTopbl NeTarnbHOCTU Ha 3 CYTKM:
« SOFA!l



Arcta Anaesthesiol Scand 2012; 56: 957-994

Printed in Singapore. All rights reserved

T i3 Anaesthesiol -:,: A Scandinavica Foundation
ACTA ANAESTHESIOLOGICA SCANDINAVICA

doi: 10.1111 /1.1399-6576. 2012 (02692 x

The outcome of critical illness in decompensated
alcoholic liver cirrhosis

M. Kavir, T. Strom, M. CarrssonN, B. DanLer-ErikseN and P. Tora

Department of Anesthesia and Intensive Care Medicine, Odense University Hospital, University of Southern Denmark, Odense, Denmark

e Tonbko BUBIJI - 90-gHeBHaa netanbHOCTb cocTaBnana 76%.

 [1pn BUBIJ1 + nHotponHasa Tepanuga - 90-gHeBHaA NeTanbHOCTb yBeENnu4nnach 4o
89%.

e [lpn BUBIJ1 + wuHoTponHas Tepanua + [13T - 90-gHeBHasa neTanbHOCTb
yBenmimnnacb 0o 93%.

e [1peankTopebl:
APACHE Il > 30,
SAPS 11 > 60,

SOFAatdayl1>1



Warren et al. Ann. Intensive Care (2017) 7:37

DOl 10.1186/513613-017-0257-6 W An nals of Intensive Care

RESEARCH Open Access
@ Crosshiark

Long-term outcome of patients
with liver cirrhosis admitted to a general
Intensive care unit

Alex Warren', Charlotte R. Soulsby', Alex Puxty?, Joseph Campbell', Martin Shaw?, Tara Quasim'~,
John Kinsella' and Joanne McPeake'?"

Age (mean £ 50, range)® 502112 474 £100 SBI1x11E 0020
Male gemdar () 50 (0] 374 4% 27 5508 0351
SIAD quintile 1101-2 111-2] 1{1-2] 0753
| ::IE-|:1'I'-.-|E|:I-::lnI i 56 (B6.7%) 3T 2% 25 1651 0% 0356
Alcohod-related disease (n) 70 (B3 3%} 36 (B3 ) 34 (B2 0% o3z
Ventllated on admission (n) 58 (69.0%) 30169 5% A8 158,35 0.E34
Readmission during sames hosplital stay® 16 {1909} 13 (30.2%) 37 3%] 0008
(U admission reason 04

Pneumonia 19 (F25%) 12 (37 2%) F N7

& haamorrhage 1141315} i 14,00 51220

ARDS & 19.5%] 419.3%) 4 (0.E%]

Segsls 7 (B3%] 2 (4.7%) 5123205

Encephalopativy 5 (006 3 (7 0% 2 {499

& pearforation 5 16.05%] 01055 50220

Trauma'burrs 5 (0% 3 (7.0%) 2 (4.9%)

Decompensated drivosts 4 [4.8%) 0 [0.0%) 4 {0LE]

Selures 4 14.8%] 3 (71054 1 (2 4%:]

Othee® T100717.9%) 5 [6%G] 5065

D redatiad 4 | 4.8%] 4[4 5%) oy

Pancreatitls 2|2 A%] 101225 100 2]
Length of ICL) stay 5 (1-128] 72-13 S{1-125) 0243
Sociem (mEq L 1;1 1360 (132.0-1408) 1383135014213} 133{131-14D0) 0055
Potassium (mEg L 1:- 3913545 39(36-43) 393545} Oaa
Urea (mmal | b 21141-128] 2114.1-11.8) 92149-14.1 o123
Lactate®™ (mmol | 1;- 191013-25) 1501.1-21) 24 (1.7-54] <O
Bilinsban® (prmod | b 455 (0E-10E3) 2B 11470 1 1A1-198) <0001
Creatinima® {umal | Ty 215157 3-1623) 1157-114} 131 {635-197) ozg
Whitte cell count (x 107 L7 1247 9-17 133 {Bd4—-17 4] FA5S106-1858) 0445
Albumin® {g L 1:1 20(17-26) 23 119-28) 181155-22) ooaz
T ratio® 15112-2.00 1411.1-1.7) 1.7 (15-25) OO
Matedet count® [ 10 I '_I 1055 (81 5-180.8) 133 (BB-315) o4 150.5-144) 000
PalloH0y, ratio (dPa) 217 {124-341]) 2E3(145-389] 18211 1.8-336) oo7o
Glasgowr ooma score 105 {3-15) 10(5-14) 11(3-15) 0E73
Ascives () 35 (d41.7%%) 14 |32 5%) 21 15712 OER3

Encephalopathy () 209 (34.5%) 13 (30.7%) 16 (3009 0337

[lpeAnKTOopbI:
1. Lactat,

2. Child-Pugh.
3. ABC



Haunbonee 4yacTble npuinHbl rocnutanusauum B OPUT:

» KpoBoTeueHune n3 BPB nuweBoaa,
e CenTnyecKknin LLOK,
e [loyeyHas HegoCTaTOYHOCTb,

o Tsakenasa sHuedpanonartus,

» Bce BhilLenepevncrneHHoe.

Hawnboree 4YacTble BOMpPOChH!:

« lomkeH nn a nHTyobupoBsaTb 3TOro nauneHta? HyxxHo nm ero 3abuparts 8 OPUT?
« Kakne uenesble 3Ha4YeHUA reMmoanHaMnKn y nauueHToB C rnopTanbHON
rmnepTeH3nen?

» K kakomy 3HayeHuto Hb HY>XXHO CTpeMUTbLCA?

* Y10 o3HavaeTr MHO y nauneHTtoB c [NH? Kak ncnpasutb Koaryrnonatuo?

« Korga yxe npuget cmeHa?

Intensive care of the patient with Liver disease. Dr Donal Ryan



AKTUBHbIe KOMNOHeHTbl PeMakcona

AHTAPHAA KUC/IOTA

aKTUBMpPYET CYKUMUHaTAernaporeHsHoe/CyKLMHaTOKCMAa3HOe OKUCIEHUE, CTUMYIUpYeT
U nopaepxunsaet cuHTes AT®. OnncaHHbIN PeHOMEH ABAAETCA Haubosiee SHeEPreTuYecKku
BbIFOAHbIM K/IEeTKE B YC/I0BMAX TMMNOKCUM U COOTBETCTBYET CTaAMAM ee aJanTauuu.

METUOHUH

«nevyeHOYHbIXU BEKTOp npenaparta», 70% ero matabonmnsmpyercsa B ne4YeHuU.

N3 meTMoHMHa noa aenctesmem pepmeHTa S-aaeH03nI-MEeTUOHUH-CMHTETAa3bl 0bpa3yeTcs

ero akTMBHaa ¢opma, S-afaeHoO3UAMETUOHUH (SAM), KOTOpPbI aKTUBHO Y4aCTBYET BO

BHYTPUKAETOYHbIX OBMOXMMUNYECKUX peaKLnax:

* cuHTe3 pochonnnunpos, yayylieHue cootHoweHmna dochonmnuabl/xonecrepumH

* YMEHbLUEeHUE OTI0XKEHUA HEUTPA/ZIbHOTO XUPa B NeYeHn

* CUHTE3 MYTaTUOHA — BaXKHEULLero KAeTo4YHOro aHTUOKCUAAHTA, aedpuumnutT KoToporo
BeZeT K nepekncHomy okucneHuto amnngos (MOJ1), n K rubenv renatountoB u
XO/1aHTMOLUTOB.

* CUHTE3 U 060pPOT TaypMHA, KOHBIOrALUA XKENUYHbIX KUCNOT C YBEIMYEHUEM UX
rmapoPUNbHOCTH

* [EeTOKCUKAUUA KEeNYHbIX KNCNOT U KCeHOOUOTUKOB

* MpoLeccbl pereHepauuu NneYeHwu | |
OCHOBHOE NMPEeUMYLLECTBO 3K30reHHOro MEeTMOHMHA HaA, 9K30reHHbIM S-ageHo3un-L-meTmoHMom
(apemeTMOHMHOM): METUOHUMH cnocobeH K MHAUBUAYNbHbIM NYTAM MeTabonnusma
U Npu n3bbiTKe /1erko BbIBOAUTCA C MOYOMU, BCAEACTBME 3TOr0 He noBbilaeTca obpasoBaHue
roMmoLMCTEMHA, U3BECTHOTO CBOMM Pa3pyLLUAOLLLMM BAUAHMEM HA CTEHKU COCYAO0B.



L_ - Digestive Diseases and Sciences

T Iaestive September 2007, Volume 52, |ssue 8, pp 2225-2228

I B8 Risk of Aspiration Pneumonia in Suspected Variceal
o :

—~+ o Hemorrhage: The Value of Prophylactic Endotracheal

Intubation Prior to Endoscopy

Puck acnupauyum y nayneHToB ¢ KpoBoTedyeHnem n3 BPB nuweBoga

cocTtaBnsieT 2.4-3.3% ana nauneHTtoB c [13 <Il. A nHTybauunsa Tpaxeu
«Ha BCAKUU crny4yan, BOPYr acnupHeT» conpsaXeHa C CyLweCTBEeHHbIM

PUCKOM pa3BUTUA acnmpaumMoOHHON MHEBMOHUMN.

Intubated Nonintubated
Variable 42 patients 47 episodes 20 patients 22 episodes P value
Aspiration, n (%) 7 (17%) 9 (19%) 0 (0%) 0 (0%) 0.01
Mortality, n (%) 9(21%) N/A 1 (5%) N/A NS

Length of stay (days; mean =+ N/A 82 +6 N/A 6.9 =7 NS



MHOY3NOHHAA Tepanus.....
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Morales et al. Hepatology 2003



TpaHcdy3noHHaa Tepanu4.....

214 naumeHTOB C KpoBoTeyeHnem us BPB nuwesoaa

OrpaHuyeHHasa TpaHcdysua Hb 70-90 r/n (n=109) CsoboaHas TpaHcdysua Hb 90-100 r/n (n=105)

30 P=0.04
LA 25

20 P=0.3

15 - M Transfusion Hb 7-9 (n=109)

M Transfusion Hb 9-10 (n =105)

10 -

5 _

O _

Treatment failure 6 week mortality

Colomo AASLD 2008



LleneBble 3Ha4YeHUs

[emoauHamuUKa:
* CncAl90-100 mmHg
e YCC <100 B MmuUH.

[emoTpaHchy3uUA:

e Hb ~ 80 r/n (Hct 24%) — B 3aBUCUMOCTU OT
KANMHNYECKOU KapTuHbl!!|

PaHHee Ha3Ha4YeHUe Ba30aKTUBHDbIX
npenapartos

» Revising consensus in portal hypertension: Report of the Baveno V consensus workshop on methodology of diagnosis and therapy in portal hypertensionJournal
of Hepatology 2010 vol. 53 ] 762-768



KoarynonaTtus

Mechanisms of Disease

The Coagulopathy of Chronic Liver Disease

Armando Tripodi, Ph.D., and Pier Mannuccio Mannucci, M.D.




1. TpomMboUUTHI

TpombouumorneHus:
- CHUXKEeHHoe obpa3oBaHMe TPoMbOoLUTOB B KOCTHOM Mo3re (J, TpombonosTuH),

- NoBbllLEeHHaA CEKBECTPAUNA TpON\6OLI,MTOB B Cce/ie3eHKe U

- YCKOPEHHOe pas3pyLlleHue,
-- VWF B Hopme unun 1.

2. KoarynsaymoHHbIM KOMMOHEHT remocTasa

1. CHuxceHue yposHel ll, VI, IX, X, V u Xl pakmopos = 1B u MHO.
2. CHuxceHue yposHAa npomeuHa C u S, ATIlll 8 couemaHuu ¢ NosbIWEHHbIM

yposHem «3HOOMenuanbHo20» pakmopa VIlI.
3. [lnumenbHaa 3nUMUHAUUA GKMUBUPOBAHHbIX (haKMOopos.

3. QHOoTENUN
1. He ¢pusuonozuyecKuli KhOBOMOK.

2. BocnaneHue.
3. CHuxceHue ypo8HA mMpombomoOoysuHa.

Coagulation in Liver Disease: A Guide for the Clinician
PATRICK G. NORTHUP and STEPHEN H. CALDWELL
CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2013;11:1064 —-1074



KpoBoTeyeHune nnm Tpomoos?

1. KnuHu4yeckaAa oueHKa,
2. JlabopamopHasa Oua2HOCMUKA,
3. Llenecoobpa3Hocme....




JTabopaTopHas AnarHocTuka

CmaHOapmMHbIU CKPUHUH2:

*OAK, - TpomboyumoneHusa: <150 8 84% u <75 8 51%,
*Koarynorpamma: - AMTB 8 Hopme,

['NB n MHO, - MHO 21,5

AMNTB, - QUbPUHO2€EeH CHUM(EH.

dubpuHoreH,

*Bpems cBepTbiBaHNA KPOBM.

Giannini, E. G., et al. (2010). "Incidence of bleeding following invasive
procedures in patients with thrombocytopenia and advanced liver disease."
Clin Gastroenterol Hepatol 8(10): 899-902; quiz €109




MHO nnn He MHO....

* MHO >1.5 He aBndetca npeauktopom KposoTedeHna LAME npwu
MHBA3WBHbIX BMellaTe/IbCTBax.
* TpaHcoy3ma 2 no3 C3l1 He umeeT HMKaKoro addpekta npn MHO 1,5-1,7.

Giannini, E. G., et al. (2010). "Incidence of bleeding following invasive procedures in patients
with thrombocytopenia and advanced liver disease.” Clin Gastroenterol Hepatol 8(10): 899-
902; quiz e109.

e Koppekuusa MHO c 3,0 ao 1,5 tpebyet B cpeagHem 2000 mn (10 go3 C3M).
* Tonbko 50% naunentos ¢ MHO 1,7 pearnpytotT Hopmanusaumem MHO.

* 40% PaKTOpPOB CBEPTbIBAHMA PA3PYLLAOTCA B NpoLecce 3aMoparKMBaHus,
Pa3MOpPaXKMBaAHMA N XPaHEHUA.

*Holland, L. L. and J. P. Brooks (2006). "Toward rational fresh frozen plasma transfusion: The
effect of plasma transfusion on coagulation test results." Am J Clin Pathol 126(1): 133-139.



TpomboanactomeTp n Tpomboanacrtorpad

Rotem Delta, (TEM Innovations, TEG 5000, (Haemonetics, CLUA)
fepmaHuA)



[ loyeyHasa HegoCTaTOYHOCTb

OCHOBHBIE MPUYUHBbI MOYEYHOW HEQOCTATOMHOCTU Y NAaUMEHTOB C
ne4yeHo4YHOU HeaOoCTaTOYHOCTbLIO
(CbIBOPOTOYHbLIN KpeaTuHuH> 1,5 mr/an (133 mr/n) Ha 2 namepeHus
nogpsa B tTedeHne 48 4acoB):

NHpekumn - 46%,
e [MNnoBoNnemua (ONypeTuKkn, KposoteveHue n 1.4.) — 32%,

e [enatopeHanbHbI cuHapom — 13%,

e [TapeHxnmartosHaga HedponaTtma - 41,9%.

OCTaﬂbele NnauneHTbl UMEJTU KOM6I/IH8LI,I/II-O NMPUYNH NN Pa3HbIX
COCTOAHUN

e Martin-LLahi et al,Gastroenterology 2011:140; 488-496




HRS - pathophysiology/natural history

Cirrhosis

Obstruction to portal flow

Portal hypertension

“

Activation of 1 Renal sensitivity
vasoconstrictor systems to vasoconstrictors

v v

Renal vasoconstriction

.. Abnormal renal
autoregulation

Wong et al, Gut
2011:60:702-709

eV
Cirrhotic
cardiomyopathy

HRS I —p HRS |
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Tspkenaqa sHuUemanonaTms

HE
Grade Clinical Assessments Neuropsychological Assessments HE Grade Determination

E No eyes open

\' E No motor response o0 Not applicable All 3 tests impaired
E No verbal response

E Somnolence

E Confusion Atleast 3 tests impaired:
11 E Disoriented to place 0 Mental control = 026 clinical or
E Bizarre behavior/ anger/rage neuropsychological

E Clonus/rigidity/ nystagmus/Babinsky

E Lethargy
E Loss oftime
I E Slurred speech
E Hyperactive reflexes
E Inappropriate behavior

Slow responses26

Anxiety?’

Amnesia of recent events?8
Simple computations??

Atleast 2 clinical and 3
neuropsychological
Impaired

O 0O o o

0 Complex computations?® : .
. P . P . Atleast 4 tests impaired:
| E Sleep disorder O Construction ability3° dlinical or
E Tremor 0 Shortened attention span3? .
, neuropsychological
0 Depression?’

Monday 21 January 13



Hepatic Encephalopathy as a Predictor of
Survival in Patients With End-Stage Liver Disease

Charmaine A. Stewart,’ Michael Malinchoc,?W. Ray Kim,' and Patrick S. Kamath'
'Division of Gastroenterology and Hepatology, Department of Internal Medicine and ?Division of
Biostatistics, Department of Health Sciences Research, Mayo Clinic, Rochester, MN

LIVER TRANSPLANTATION 13:1366-1371,2007

1.0
T 0.8 -
E Grade HE=1
@ 0.6 -
| ==
o
H fd] Teemee- | Grade HE=3
Q '-._ I
=1 | -
2 0.2- D (NS, - P _I_____
n Grace HE=2
ﬂ-ru ] | ] ] ¥ 1

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Years since admission

Figure 2. Kaplan-Meier plot of survival estimates of hospital-
ized patients with cirrhosis according to grade of hepatic
encephalopathy (HE).
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Puckn passutua

e /IHQeKumns

o KpoBOoTeueHune

e OKCTPEHHbIE BMELLATENLCTBA

e Bnoxumunyeckunm ancbanaHc

Monday 21 January 13



JleyeHne

e YcTpaHeHue npnynHbiIl!!

o AJeKkBaTHas HYTPUTUBHAA NOAOEPXKKA

e MeTabornunyeckas Tepanus




MeTabonunyeckas Tepanus

- AHTUrMnokcnyecknin apdekT;

AHTAPHAHA - JHeprusunpyloLlee nenucTeme;

KUCJIOTA - HenpsiMoe aHTUOKCUAAHTHOE AEUCTBUE;
- MapakpuHHOe AeincTBME Ha NEPULIUTI.

- O6pa3zoBaHue S-apeHo3unMeTuoHuHa (SAMJ;

M ETM 0 H M H - NMoppepxxaHue nyna BocctaHoBNeHHoro rnytatuoHa (GSH);

- 06e3BpexxmBaHMe TOKCUYHbIX MeTaboNnTOB IeKapCTBEHHbIX BELLEeCTB;
- Cunte3 pochonunupos.

- BoccTaHoBUTeNnbHbie BUOCUHTE3bI B COCTaBe AernaporeHas;
- [leToKcMKaumna KCeHobMOTUKOB B NeYeHu;

HUKOTUHAMWUL - JHepreTu4yeckuin obMeH;

- PenapatuBHble npouecchl.

- YBenuyeHue obwero nyna nypMHoOBbIX HYKN1€0TUAO0B;
UHO3UH - Obpa3zoBaHne MakKpo3proB U BTOPUYHbIX MECCEHAKEPOB;
- Hebonbwoe nopasneHmne akTUBHOCTU KCAHTUHOKCMAA3bI;
- YMeHbLlleHne nNpoayKumum BbICOKOAKTUBHbIX $opM U coeaguHeHun O,

NOJIMMOHHBIN } . y
PACTBOP Oﬁ'beM 3aBucuMmoe getTokcumuupyruiee aencreune.

BbipaxxeHHOe BAUsSiHWE Ha NPosB/IeHNe TOKCeMUU, xonecTasa u LnMTonnaa.
Markmm aHTUaenpeccMBHbIM U aHTUACTEHUYECKNU 3P PEeKTbI.

YHMBepcanbHbIA renaToTPoNHbIA NpenapaT ANs NPUMEHEHUS NPU Pa3fInyHbIX NOPaXKEeHUNAX
neyeHu Kak B nevyebHbix, Tak u B nevyebHo-NpoduNakTUYeCcKMx cxemax.




MeTUOHNHOBBLIN LNKN

T

Methionine
(MET) S-Adenosyl-Methionine
(SAMe)

Homocysteine :
(HCY) S-Adenosyl-Homocysteine

(SHCY)

.




OKcTpakopnoparbHble METOAbl AETOKCUKALIUN

=
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Bloodpump
210 (170-500) ml/min

/‘l‘\ CE N
~——] ~———1_, Dialysate
= £ Outflow
1 2 4
Dialysate
Inflow
- +— 500 (300-800) ml/min
:1’/: ——
P | O™
atients central venous \Q/

double lumen catheter
Albuminpump

200 (100-250) ml/min

1. MARS Flux

2. lon Exchange Resin Column (IE 250)

3. Activated Charcoal Column (AC 250)
Conventional Dialysis Column (DiaFlux)

Randomized Controlled Study of Extracorporeal
Albumin Dialysis for Hepatic Encephalopathy in
Advanced Cirrhosis

Tarekl. Hassanein,' Fermming Tofteng?ZRobertS. Brown, Jr.,3 Brendan McGuire,* Patrick Lynch,>Ravindra Mehta,! Fin

S. Larsen?Jeff Gombein®Jan Stange/ and Andres T. Blei®
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bnazodapto 3a sHumaHue!!!
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