266 isasgudmsdnmunnemansadiin lswennawszning

7 25 atu@i 3 n.a. - no. 2551

& A
UNANNNUIT

N113Ad maaﬂu@'ﬂw Autoimmune hemolytic anemias

d'Ql | ] (74 U [*74 d' (<74 =
nsumsiaamlalaglsiasesoauaziinlaiou

Abstract

INFIN IHFIAU W.0.*
-7 = d
INDS IBIAUT WU H*

Anesthetic management in autoimmune hemolytic anemic patients undergoing

cardiovascular surgery with cardiopulmonary bypass

Methajit Methawasin M.D.*
Petch Wacharasinthu M.D.**

*  Department of Anesthesia Prapokklao Hospital ,Chanthaburi Province, Thailand
**  Department of Anesthesia Chula University Bangkok, Thailand
J Prapokklao Hosp Clin Med Educat Center 2008; 25:266-274

15@ autoimmune hemolytic anemia 1ag cold
reactive proteins 1uamgiendelifailym
MAYITY MInnAzABULASMITMEMIVINAITEN
uasegnguuslugiheazithiumsidarlalae
1%1#509 cardiopulmonary bypass m3id1lagMs
andiulsa mswsenfiheneuridanasns3inm

i an A a 1 X = oA o &
p8gNgNITINBIAANNIZININFOUTURINANNINTY
GRANGN
Autoimmune hemolytic anemia (AIHA)
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antibodies wulatios udaznuiiu microspherocytes
T blood smear uag 3nniesaz 95 veerihe
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Cold reactive antibodies
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1. Cold agglutinin disease (CAD) %350
Cold agglutinin syndrome (CAS)

Wungulngvesdilae cold reactive
antibodies W13AAINIAAIIN antibody Fia
IgM duAvisadifiaideauashldiiadfasen
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finflernsgaizess wagfimamiSulusiggmmn
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2. Paroxysmal cold hemoglobinuria
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antibody %1l¢ IgG (Donath -Landsteiner antibody)
%qazﬁmmumdwmﬂﬂ@:u cold agglutinins A®
antibody TunduiilviAauUAATen hemolysis Juuse
dmmaiia agglutination agnuldieswsaliguns
wadifiaidenuassinliisaiuf 1gG fgamai
i udiRamaanamevesadiiegninligamni
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hemoglobinuria HaINN&NFAAUANNLTU MIATI
nevelfianisidrldauniag intravascular
hemolysis UUUIRGUWAUUAZIUUT  ATNUFUA
Tu serum ldnn free hemoglobin myingly
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98l5AMNESH cold reactive proteins 9
ﬁmﬂaw‘lmmﬂu antibodies ugiegnansazen
figamgfisnudia agelutination melusumenie
melinsesvetiaies CPB uddelifatiamlaly
dnvazad18AY cold reactive antibodies ‘ﬁﬂa'nm
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Cold reactive proteins i RNRRERR
fuifiaidealusgamgiivingean Sond thermal
amplitude gampigegaiiansainljasenldiden
1 critical temperature Fammainianuuans
Auudindsiinves protein lufiheoudazan @
thermal amplitude #iihiilfefivonaudidama
AANNLAZANNFUUIIWDANA cold reactive proteins
fiansailfaseldigamgiisegadndifsedy
gauvinAme UadalsnfiBeguuse mwed antibody
titer 1ANNAAYTOANNTULIVBILIATENIIA

thermal amplitude
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Cardiopulmonary bypass (CPB)
B P 4 -
hasesennmhnuaniaguesnsuLa
d J 1 =) dy
msvsulaeonlsdunulen nazdaldenlliaea
pirzanqunuiily lagideamanvaoaiion
ﬁﬂﬂaj inferior ¢ superior vena cava wlvan
giAsedrl oxygenator udlvanduiingiihe
NMeviaenldenuadlneg aorta WioraoALABALAY
femoral 1AgUIIAUINAIATET YULINATHIHA
wihlaglfia3es CPB agimimiumsangarigives
Tumedthe ieaamslfeandiauveteioizeine
198NN IBARANDY BRWLM 0 YITNURDAIZI
pongrulddyy lasmhlizangamgiasmlszino
30 e9PEAlEYd asuMIEIdalsarlauamidia
PNFUANITOMIHIANUS I aortic arch ©198AM
= =S . .
NN 20 vAnsalsed (deep hypothermic circu-
latory arrest )
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YuzmmMsmAanaz]y cardioplegia #1iua3
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Wlangaidu yadszasdiiesivandimnumsls
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10 cardioplegia azgamIviduasia 4-10 s
aEed BI9zanlsinanslseantauvedsad
3 A’ o/ . d‘o ) Y
aamiiermlanazantSinal potassium N91Tludeg
18lumsmlddilangadiu - msli cardioplegia
dansalwldaeans 35usnAe antegrade WU aortic
root , coronary ostia LagdnI5AD retrograde K1Y
coronary sinus @13azany cardioplegia Hdoq
ﬂizmmiwqjqﬁa crystalloid cardioplegia &g blood
. . d! A A Id 1
cardioplegia #aH1aoMIUFINEN
slu@:ﬂm AIHAs ﬂq'uﬁﬁ warm reactive
antibodies ainanuilvnzlaiaanousdald
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o av v ad a 1 1 A d'd
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NavAIavATUIALaNDIA thrombosis 1AAAIY
hemolysis #aZ1HIOAME nephritis My @13
angamnivenly (4 sxdusaiBad) Neeisns
T¥esavane cardioplegia ugidu wazmsliiuda
ldsouglavaiziida e19mnliiAa agglutination
A . 2 . o 6 v
1590 thrombosis Meluviasnaidea coronaries M1
iamsgaduIazMIMevesadnamlionlan
FEHINUALHAIMNTHIAN

add’ = d' v o/ U v

INaINTANAAIALIAMZINIAFOUAINAN IR
Ao msmurdarilalaglildiases CPB 5o

. U @ an A& Aa
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Preoperative evaluation and
management
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N13M379AANT09 cold agglutinin ﬁauyizﬁﬁaq
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(20 eeFIBAIBYE) uazMINAdoY agglutination
lu saline figavgil 10 esdnsaifed uazly
albumin 71 20 esFBaIFod manulaTen
agglutination @A84d4MIIY serum protein
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mmanda’
fihefazidsumssidailalagldiados
CPB ludaniu Sanjay Gandhi Postgraduate
institute of Medical Sciences Uszinaduidy azld
SUNMINTINAANTENNT cold agglutinin ABUATS
Hidannelasmandsuvesfihemnveananiy
5% cell suspension Turiaeanaass 3 viaen uad
ihhifRsefigamnf 4 esenisaifoa 22 e
IBaIBYE nag 37 aadsaied muaay ithdang
M3I1AA agglutination waaﬂmamﬁﬁﬂﬂﬁﬁ%m
agglutination 3zgmhsn@eINLazNUAIeAY
cell suspension @ia'lﬂﬁmﬁa%’ﬂm antibody titer
fiheilésumsifedehil cold reactive
antibodies 1§71 AIslasUMsSaEfeanySina
autoantibodies Tusrmedeunissiifa ean
Uifseizifafuiadeauaduszwhehda 1dun
MISNEIAIY steroid ¥IOMISABNAIEID plasma-
pheresis ($reaa3inar IgM Tudihe CAS uali
annsaanfiina IgG Tudihe PCHY) HOANINIAL
arsldsumsanaiianfiudiiedumlsalungy
lymphoprolipherative diseases Tiﬂam‘%’ﬂvh%'ﬁ 130
%’ﬂmuﬂfszﬁ'@m{]ffs'mwsnﬁmﬁmﬁ)ndJu’mmmmms
%19 autoantibodies $18 Fmslma¥amaning
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adld ethalsimueniinsanideumssdniliiy
sueenlnevlufihenfszdy titer Aoudigs ud
MMIATIAAMUIUANIAT titer IZAAA

Intraoperative evaluation and

management
msrdamlalagld CPB lugihe cold
reactive antibodies dzfosmilidedesdiunaiag
diunsnaemsilosiumsiin agglutination Tuszuy
a. . % _a . X & 4
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Y X o A ' o A Aan A
nsuilemlanaidensewinmfa B9iI5nN

=) ¥ aga ! o/ 1
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aniiu nmamumuunanuuazNsnuithely
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1. Normothermic CPB (37 asdsalsed)

118599 CPB Tumsediamilounsaifihe
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vziinslfeonBlunguvgi 37 ovdusalded
wnnnduliegamgiian edwlsimadgneaudims
Fuaznadidaihwelavesdsmsil =

2. Mild hypothermia

1#1a3939 CPB lagangamigisnni 37 24
wardoa ualiliisndn critical temperature Lwa
ﬂmﬂumsmmﬂgmawm antibodies Fiianuides
deminnoeniauveuiiofievesniiizusn’

3. Total washout technique

Ming-Chung Lee a5 EJﬂuI}:J:ﬂiEJL?mIi A cold
agglutinins NSumsiidaudly ventricular
septal defect &asihaangihe CAS mllifiesan
ISl . aaa
A1 thermal amplitude gauazwulgnsen
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agglutination Vlmmmqfuﬁqu 37 DFBAIBYE 1D
Ms3Ae MMsagIaeamNIrNAanNNTNMeY
N venous cannula 88NN a1 lWasazane
Ringer g§uit1g#1118m19 aortic cannula 1WeBEAN
eandurdeluvasaiden 9ANUIAS venous

Y o d’ d! ¥ 2 1
cannula 1$1/1299359091A509 CPB 315 1800wy
I . . v v d’ Q‘ o o
O 11l prime fluid udl¥IATOIENINIU AN
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Ngamgi 4 ovduBaIFEd engaila sering
Fdnmmsangamiiiisnaznsadn 30 oam
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waiea msridassulinuang hemolysis
aaon 6 1Weuiinsnfamurihe”

4. Routine hypothermic CPB

Roger A.Moore 1m3dAn¥ngueilae non-
specific cold agglutinins (non-anti-I, non-anti-i)
fifien antibody ftiter i fien thermal amplitude ¢
Tuzegamgfion naghifiermamandiin nquiihe
fifidneazdinanithnlszmasdnlvgvesiihelia
cold agglutinins Tagmn1snsiadina free
hemoglobin luilaanzuazidenvedihenFoy
wenfudihelnd Tugnneu szvinuazkdn
I#16309 CPB latTrangamafimunind namsdnm
TdwuanuuandegiliodAgvesal free
hemoglobin 3gvitheiadesndu uazaqlhy
ﬂ’JEJﬂq'N nonspecific cold agglutinins ﬁﬁé’ﬂymz
aanandndu amnsadiumsiidailalagls
CPB Tagmmyangamgilaidieudihelnd'

penlsimu dilngmsangamgiieme
nazisvedaies CPB inlideliAniigmen
UfA561904 cold antibodies 1ii8a91n F29v04
thermal amplitude Y84 antibodies ﬁﬂvlﬁq\iﬁﬁ 30
sernsalFod usznuilymaananldesnitlusy
AOUMSTIN cardioplegia n‘jmmﬂ cardioplegia
wdosangamniiasds 4 esnisaifea Suinazih
Qmﬁqﬁ‘ﬁﬂéiwﬁ)wm thermal amplitude

NAMINVNINUNANN LA BNUHE |
uMsURUATUASTIN cardioplegia nagilosiu
Suanedeisadndiionly lugihe cold
antibodies #1835 MuANGhaTU

1. Warm crystalloid cardioplegia

1% warm crystalloid cardioplegia L‘ﬁ’e}%zfﬁd
isadialdonuavesdiie sonnnrasaiien
coronary Ao UWAIMNAIY cold crystalloid L)
cold blood CPG lamdioulugiheln@® wenan
f:'u JW Hoffman Jr §9l% warm crystalloid car-
dioplegia a1 cold cardioplegia ﬁa@f’luwaaﬂ
188 coronary neUlaes aortic cross clamp A28™

2. Warm blood CPG

vumMsanwls warm blood cardioplegia
Tneliinonedseiiios wy antegrade AvADA
{GoAuad coronaries Ungulieastderiiouuy
retrograde #1U coronary sinus’ mantjﬂ%‘%%slﬁzﬂu
S’ 1angul$IEHLY antegrade udh
AOMEMIIVUUL retrograde®

3. Cold crystalloid cardioplegia

James H.Diaz 1aue35msl# cold crystalloid
cardioplegia $aud dose usn iedainidennn
naeALaen coronaries UAIMNAIBNTIH cold
crystalloid %58 cold blood cardioplegia aoll!

éluwjﬂw cold antibodies M3I¥ cardiople-
gia 1ag35 retrograde Hdofni1n15l#lasis
antegrade ﬁasﬁ'waﬂﬂmﬁﬂﬂﬁﬁ%’m agglutination
NAMINEANAUITZNIN cardioplegia NUITOAVDI
thefilnandudilamaviaeaideniilals coronaries
(non coronary collateral vessels) @u crystalloid
cardioplegia #lsiflideniludmnanidednn blood
cardioplegia mdﬁmﬂ MaIna agglutination Il
A7 blood cardioplegia @ud blood cardiople-
gia ldTuanuiisnnnniuiiesmniieadlszney
voudiaiden e1ns uazszuy buffer MndiAseiy
dnmzafmnnaihimu dmdeduasieidovesms
1% cold waz warm cardioplegia fuansafiy e
M3l% cold cardioplegia ansnsavhlvivilavigaidiu
naziloaiudunnesesadgnduiionlilnsanns
IFoontimuveusadldann luvaideniifidoste
M3AnAA3eI1AY autoantibodiesl@mnnndn warm
cardioplegia

4. Non cardioplegic fibrillatory arrest

15359 1¥iAa ventricular fibrillation Lﬁ’ﬂ
ﬁﬂﬁﬁﬂﬁmqmﬁmmumﬂ%’ cardioplegia Sue
Boettcher Meauanudisaveamslizilugihe
fansumsehda CABG Tneril ilangaidudae
Ay fibrillation WMAY 91 WAl AsuILgN
defibrillate naanauaAUMNUARLA Taelitianag
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Adarsh Subrahmanyam Koppula $1891U
ANNAI59909M 51435 intermittent fibrillatory
arrest Tuéﬂw cold agglutinins ‘ﬁm%’umiﬁhéfﬂ
CABG uennniidananinmaiinnisi non-
cardioplegic fibrillatory arrest ‘5 Lﬂu'?%ﬁiidw 81118
Southern Railway Headquarters % L‘ﬂuﬂizﬁﬂumj
thefniihsumssida CABG @e®

ag19lsAmINITAsAananealiainisa
Hoansunnesesadgndmiionlaldane ewn
iwadiegludnnsg fibrillation azinsldndanu
innntusadiegluanng asystole Jailiidesio
A4NNZNABINTIIULAZOUATIINDIBAA |ANIANT

Unexpected cases

fthesununilshiineiissiavedlsa cold
active antibodies ey MsarUsziiumllnng
wosfuamslinuanuialad  uaitadelalu
serdnemsiide dulvgiunisnudjasen
agglutination luriaealden coronaries 301103
999 blood cardioplegia ﬁtﬁﬂmﬂ cardioplegia ﬁi‘é\i
flgamnfimuaniusadiinideaunweadihe 1
dnulfAsen agglutination Haz¥I® hemolysis
lumeasveiaios CPB figorinfugiaens
systemic edblldFumsudluininfienifaiiom
msgadumeluvasaidon dnmanaiden uaz
msmeveusadndmiierlauazeTuizsmeiga
mesznianasndansida lusadszimad
1e0UKIY cold reactive antibodies :1MIUHN
ldlgsumsiteseandeunazifnilagmszning
tmshdarilafll$ia3es CPB

ifianeunznnmaljiauasudluilgmly
luduvesmsmuaugam)ivesiume wagms
udlwsenfivuluszuy cardioplegia  TneTums
muaugamnivesumeinfiumaniadeduie
nimnasdenmedindnasimsfingamgives
ssunligetianil 37 ssrsaidea’ viionazdum
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AN 37 saMwaIBed udgand critical tempera-
ture'® %ﬂﬁ?ﬁmﬁﬂmm critical temperature 1@l
seninedansgmdfiheldlszslosinnni3s
u3n

dmmsudlefianlussuy cardioplegia i
fiauelivaniaeensld cardioplegia ag1#35
ventricular fibrillation unu'™ uaz‘i%mstﬂé‘aum
1% cold crystalloid cardioplegia ﬁ'qquﬁﬁ’w ugilai
@‘i’m'j’] critical temperaturewvmmﬂﬁff cardioplegia
il 4 sswaidod

Sue Boettcher ldananasmmaangaumai
Tuszuua995v09 blood cardioplegia (%Q%:ﬁﬁmﬁ
fudeanndiheinnanfuasazme crystalloid i
w3eNld) Aeumsangungiieme iwssdn
wulfaserdadadnieludaisvesisasainan
wamaudlvldiudeufivsihnangamnisume
iiondnidssnmsanazneumelunasaideniiiig
MeoggUuTa"

uaﬂmﬂf‘: Mohammad Bashar Izzat e
F1891UNIWY embolization meluviasaiden
coronaries MEWAINAMIIN cold blood cardiople-
gia 1gihe uaglammsudilamlasmmgams
i cardioplegia "N antegrade LLasz?i' guIn 1M
retrograde WU coronary sinus Tnedafvosmsli
cardioplegia M9 retrograde Elu@:ﬂaﬂﬂ’cjuﬁ Ao
A1N130FLANALNOUITDADDNNNUYINYDINADA
189A coronaries 1ﬁﬁ1uaaﬂ1ﬂ§j aortic root Uag
gnmialag vent 18 (mdmniunzneuzgaiia
Tagszu suction lagazlithideadenanllsuay
idealussuuveaiases CPB)™

Deep hypothermic circulatory arrest
mseaalsamnlestiauazlsaluoneine
Yyouvaanaldenundlvaileaani (aortic arch)
~ o & A v = A
fanuandunzdesmgamslvaisnyeadonlu
INMEEIATN (deep hypothermic circulatory
arrest) Winlidagunndasnsammsrdaladise
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Msnganslnalenazmlaenygan1smnanges
1309 CPB $1amninfumsangamnivessime
1AL NITANDYNIN (18-20 BIFIBAITUE) Fwzan
adluszdushahmashdailomnly etlosiums
IANBUNTBABYNDIVITYBITNMY
JW Hoffman Jr laneanunsdlfihelsa cold
agelutinins Msr3umsshdanasaideaila aorta
Me3D deep hypothermic circulatory arrest 515!»1&3'
theliingl@sumsitienslsa cold agglutinins anAsy
wamnndunafuise agelutination luval
blood cardioplegia 1Mgrihe anzMIrda
Tivigamsangamgisumedihe waziingamai
YOIINNYUALIZUY cardioplegia slﬁ’qq%umﬁ
sefuInni1 20 esAusaided new e
crystalloid cardioplegia Lﬁmﬁi’fﬂﬂ%ﬁmﬁaﬂﬁ
anaznouluriaonldon coronaries WAIIIAAT
Sranlinumnnazneuiigamniiginh 20 e
isaiad marhdaldaitiude W lasmhmaangamni
fihvas adlilihaiisedu 20 esrwaidoa
Mmmangarladudie warm blood cardioplegia
(20 amEaIByd) HAMMIMYATZUUMIUIIBY
Tadiauiu 23 Wil 52WINAITHIAALIAAAE
hemolysis ﬁmnwﬂlé’mﬂ hemoglobinuria dalu
Frnduhdaanamumahauinlniveddadlsl
TUU ﬁﬂaﬂﬂiiﬁé’nﬂdnﬁmmLém@iaﬁ'@ﬂﬁﬁ“ﬁm
agglutination uazanMidesdesunnefivziiatuiio
mamnmmmammmﬁlﬁmﬂﬂ pgalshanuihe
nefiananduihuldlasunamnnzmsndon’
wennnilafefinefumsmuaugamniine
ssuumislnaiouvesiumelasieies CPB az
JTUUWA0ALADA coronaries 1a® cardioplegia ¢4
ndn aitilfedugiidesmilidasindrovasild
m’%laq CPB slutzj:ﬂ’m cold reactive proteins laua
Tugithefliismshdauunlfiases CPB
Tnliangamalivenesuasiwmedihe asail
famsSavnzdugamgisumenniuaugde &
TduAmsguansazmeiiaglimmasaidead msls

anuovguungiediafiivulvi nmsaiugu
gamgivewiearidalieglussdunimngay nag
wanidesmsldhuiainaseumlaiionnen
miiAamanaznouvesdonlurasaiaen Aorta
Y o g ¥ =) Y A A
- anihudedviiden aslidenverihe
o A
193 (autologous blood) HAEWYININWANLIALINTT
Ti1aeannKu391A( allogenic blood) Hasmniden
naguina sznanalanistlesiuidiaideauaaunn
910 complement-3d Llazamﬂizéjﬁlﬁﬁﬂ hemolysis
lTan1nduanasduiany complement uag
antibodies 911139AYDIRVINA 1WIDMNAHANN
o g A v Yo A Y a A v &
Mlungdedldsuideanndiina msdenldii
washed-RBC
- lunsdindesmsangamgiivesnliadlay
liangaungiivesinanies n1sl¥szun venous
cannulae WU bicaval ggaeldanansausniila
99NNNITLVUNUIBUIABAYITNME AR
- 1% vent suiluguasaifivhwihfiade
1A394 suction gaszneidenfiogmeluiosiily e
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