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CENE e EBFARTEEA

EEROREERIE . BRI,

BEETEPRZIR, EfREAREEZER (ICAAFIEESRAMBEESZS (CASA) HEGEZRINRER
BEAREZFZERRXARFRR. SOMEER. hEUR! M. BB SEEFREFAPES
NEERIRS 18, BfFENRRANERINARS, ER—FRIRNIXEZHEDTRE, I
BERNINEFRNEIE, AMEHURAZFEAENFAZARMEIEININERH. Together

will be Stronger!

RRESHRIN !

President

Yantt: Shao

AR, Yanfu Shao, MD
Temple University

Public Relation

Hong Liu
XI4T, Hong Liu, MD
UC Davis School of Medicine

Secretary General

ShaoFend Zhou

J&/b A, ShaoFeng Zhou, MD
McGovern medical School

President

Cathy Xiging Cao-
5%, Cathy Xiging Cao MD, FASA
Medstar Washington Hospital Center

President-elect
Yong G. Peng

@B, Yong G. Peng, MD, PhD, FASA
University of Florida

Secretary General

Jolwm Zlhong
ff%8, John Zhong, MD
Southwestern Medical School Children’s Hospital
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2022 CASA President’s ZEf

EEE MD,  FASA

FENEESCARKESS (CASA) 2R, FEFRIIRIC, #iERE!

FAUR CASA HELEAFFF T, MBUSUER. BxWFAHEIER! TERIRER
WEE, TOoTMERT - RE—RITSRsERRIEEERE, REGTEE, REHIBGR
METERTRIARREEER | MRIRE AR RAR. MMk, M CASA HiRBIEERYE
TR, EiEARL, EREBNEZERESKNGE T, BIhENTELFS. FHEORSTH
DIFMBSSMEATICR, RIRSNT FESZ LMY, EBFSHBNSITERERNEF
ERMRSEEER. 2022 FEAISEETR, KESRIINDERLRRITK CASA, LR

SRBIFECHIRANZSEE, BXs5 CASA NSINES, Bk AT IEMRALS M
fERIHLIEB, £ CASA Z2BERRIMmA, Brdte, kiFgeE, BEEE, HEMR. BfEX
FMB—FMEEESTFRBEREARESFEARR, SHRNIE; BMEEAREERIYEEB
TATEREAYIRIRIF MRS EBREERFHERRER.

LR O CASA RIRIEEKREAIRIMN BIREZREIZRFHAN CASA EES, 5l
IS A IRS CASA FrAY S 5Tmk; RIRTARIR PSR IR R ARIZURIIN CASA
Executive Board, HE{EftiIAVINERSH—LEI7) CASA B E—E#. Tt 5RFEHE CASAE
&, IFERS CASA SNRHESKIT A RYFANSEN—NEAERISF S, BEEHR
—FES2HRRBEFARETEX. FIBRORBRRENEARFKRS, —ERORNFRE
ap. BLJLEFTE CASA Bulletin B{EBIESR. EmIFE CASA HERBARIEK. RESKERK
2 FEEMHRRILE, BRITFRMELNSISEZFEIF. BliE. T4, Bk, =E8. =2
=~ XIER. BEBESNRIIESKEENES, REIRSHMEIIRIIRIEE, THER
CASA Founding 2K EBBEITIERISSS, =879 CASA BTHIRNERIARIIER,
XJ CASA RUHBEIEINTCIB RIS ARICEE, tEHAIE CASA L RKITAIHERE, B
Bt FE R, SFERREENSEMIE=AF CASA SRESIMHHERE,

CASA i F 2002 HFl, ESEEXMIFEEL T —+FHE. CASA ASR(ITAHES
FEMNZECEMENSES, ASRIIBGMSNIABLRA8RITE, BARHASERMER
RFEAZHRINGIE. EEEASRLZEREE. EFREEFERHNMEEAZ MY T KERE. i)
RERRE, BiEARHR, T—SHERKABREZNERESRABEARTIER. BRENEEI A
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B9, BMENTASBEESHARZ BREIGIERERHE Y. BB T IEERES
BRFFIRIG ABUTZHEIR. ARGERFIBRIFEIBRIE, HAIEREENPSERKE, S/
EXRBEHANRES, KETFERERETRE, EEHSOHARFERESEEEEN
1RIBFE LT, FFIMRREIZRER/ CASA IR, RERSGERFH, BEE—MEkI
MrEI. EERPLMEEREBAVRTRME L0, #kE CASA BHEEER, IRFRIHRIN
SBBINaZBNGE, BEERRHEIIRRRARGE R FEaBIET. CASA BRI
SRAIFEIELL,. AREKFEARRIBER T, ENERNREREEHRLETEL. B MRk
MHFHERNR, BARBE—SHNEE2R,

B I EIA R American Born Chinese (ABC) MEEE4NNIAN CASA, ABC BRRFEE, E%
BEZ. =, YEEBEANXAELLENTHE, IR ARESEPHEEREIRER,
BB EENMER R 22 IHESCRY underrepresented model minority. HeEMEFEERS
M Ivy Leagues KFEE, FEHANEZRENESFRHZ, TERSYTF, WSO, TIEPIZET
%, |IGRFORIARE DB EHEE, ATRESIEE N ARNERED I ASA TERSHENZZETL L. W0
ANZIRILESHEBRBREERERRISERKR, ENSEERSHEBSAK, LLESH
FHEBEMEEEREIRFEE. ERk CEO, ASA FEEERH(NKHIEIEIR. ABC 2HBE6AIR
FIIARE CASA FBEHAT 2SN, EanEiBtIS5RARYEN. AEFE, LFIFEER
259, Bt CASA DLFLFIAET. /0. FEFELARS, |5| ABC EHEREERMEF
EImrfEsk LR, LEMIIAIERSHRS. 1ERAIBFEREFD, F CASA EFE—K+PBEE
EyapiSEIvAR

2022 FERATBESZRRIEERR, EHSFERBINRHR, AS5EEET CASA EaFHF
taEH—23RE leadership journey and professional development BYENZ{i 1 REIEZ HF0iH
#, BMNERBEBEREMBEENS]. EMEREOMER wellness FIEE S HOIRKRIAR
BIEFRE=1AH. BERMEERERNL Zoom (HIBIFEE: RRFINR) SRR, H—EFF
B5 ICAA R EfMEEESEADSIETE, . HEIFZ=mfIths Committee on
leadership and professional development; #ixf#, Fi#FIEE P R Committee on
Wellness; fRi&i. 2/\Rfiz Committee on Research and education, BiEARSEES
W8, MEOERIAEEEN. BEEARNERSSHIEIT, CASA RTEHNREEKX
TiEER. BERTEEFAEN, FIIELM ASA FSEIF 7 CASA IRNMNRER, EEFRZRS
M, VBRI CASA Academy, HIZE£ENESF MR, BirshBERTENFERAETF,
HEDNMR R IWRIRIKIRS, ESENT L, FFR, BXRGE CASA BHETER. W
RSN ERSZ OB TZERAFRTHAVOML,

B AR !
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2022 CASA EC Board (3B%E<) Members
Chinese American Society of Anesthesiology

President: Cathy Cao MD

President Elect: Yong G Peng, M.D., Ph.D

X Vice President: Jinlei Li, MD, Ph.D.

Secretary: John Wei Zhong, MD

Treasurer: Tina Leung, MD

Assistant Treasurer: Yongjian Lin, MD

Immediate Past President: Jeffrey Huang, MD
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2022 CASA Foundation Board (E£<) Members
Chinese American Society of Anesthesiologists Foundation

Chairman: Jeffrey Huang, MD

Chairman-Elect: Cathy Cao MD

Founding Chairman: Hong Wang, MD. PhD

Treasurer: Yunping Li, MD

Member At Large: Henry Liu, MD,

Immediate Past Chairman: Huang Jiapeng, MD, PhD
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EEECAKRBRENES SN
Chinese American Society of Anesthesiologists Foundation, Inc.

40-34 78 Street, EImhurst, NY 11373, USA
Email: Chineseasa@gmail.com
Phone: 617-816-9692

BEAL xxx [T,

47! EEARIEEEAMBEETESS (CASA Foundation, Inc.) EZHHEAISITE
F153| IRS HUEMIERRIZ T .

BT A EHR D BEIENEEEARBETESSAVEIFNSIE. SRBENsTEsE
NEESHAZMEBSHREENZ BIEEREFEIE, SEMERIRFIRANRME S, CASA
HEESRERIRSEAMBETT AN XFISUGES, (BHHmANS, FHESHAITT—HEE
EIFERIKSE, GRS EEFRNMS A BE.

BB ER RS (SRR, RISIEHIEXIE. MREFRE—EHE, B8
F%79 CASA ISR, HISMASRIER.

TBIRALSAYER FaREIIE, SRR I, BiISEHRSORES SMNIE(ER IR IF
DEHERR, BHEEERIEIRARIEFISFROHBER(IHFNIE. —BHEXIBH
BEEMNE, CASA EESBaRIE. HIISAERRSAEEL, S GaSmENANE
. AT NRREER.

JEEFE CASA SR IEREIE, BERII—EEM—PImHm 2T, BE—ERE
BERKAHFR, NEFRSEARBREFNIE. £EEFEER, NEFRFREINREE
i, NESNEARBLZSMERRE, BRBESMNEITIS! Eit, CASA EESRAEIE

7N
ERIpER YIRS !

CASA &S5t (S22 Pay to the order of: CASA Foundation)
Yunping Li

CASA Foundation, Inc.

57 Pleasant Street

West Newton, MA 02465

CASA Tl o

Cathy Cao, MD Jeffery Huang, MD Jiapeng Huang, MD
Yunping Li, MD Henry Liu, MD Hong Wang, MD
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REIFTEL)

2022 FFE—IREK SN
7% MD

2022 F 1 BNLHEE, CASA AR KEGELR 7 SFNE—RE LB GHAKRSRFE
F. FRlREIS RN CASA RUBGIKIALSAT B EFIOMAIRARISI, Committee BIIZOLET
K CASA Bulletin B9 RERIE, FHEERIARIT CASA FIFARREITIAR. tENE N ARBIERN
—FERKRE— R, FRSRABMNIAERNtHRABE.

B KMEKIRISKEINRE 7 BB EERNZF S ENE B EE Y K D AMHAISS
B, MRS5S AsA IEIESES TIFNMEF TR, SPSARSHEIARFIRRSS AsA #]
w75 P SRR INES TIE. EETFRIRENIENTE ASA F2 FHEN CASATRIR, RISKE
HEESHFHENERA. BRISRKESMAFKKRI IS SEREEIAN ASA TS
ZRR. FEERISKENES CASANRIR, S—EPLHENTRLIES CASA NEREER
E.

WHMKFRIBRE TR R R, FRTEERETRERRIEEED 2N, WS8eF]
ER IS ERRAIRF IS FHEENE. XIEEEE T EAZERFIHEIM(Mentor) LUEHE
CHIBAIK. BERIIRE] CASA IEFERKI—FRFINE Ligs), FESFRELSREFREER
RlERE., RREEREEFNRZ RN TFEWFEREEENEE X AAINF)SREREE
#2=i)ll, FFEZEZR oral board prep 1 mock interview, ZREIFIAIRY CASA BIERIREEFRELE
TR HMITIEERERIEZEFA, 'EHEFD CRNA/AA 1B, R EBE TERHIMAESIER, LA
NEHRBA. IMIEELINRESEEE,

MTFEEFRIERZRIER, SUERESETSZENRER. XIFRIERRAREE
MEERASREZ, BEXZENES TR 2020 FEENEK. AWilEE, BRBCiaBE
F—HEK, SNERBFTE—LERSEAFERE, MEBNERERFAERKEEE. FR9F
E2 T T ZRIREMER(E, IRRPBRARESEMEFRIBA, ST FmREARIbE.

ENINISERY 7 AEFRIE—RFD., BRAMSKEATNE 7 ek BEHHEIKEEERERY Pickle
Ball, EAALURKF 7 RIEEHEBRZZE, 7B NERNFE . cAsAtISTTEZz—/
HECEEE TR, SRt IBEE CAINAR. BUSIREIMMNAIBISIIELL, TEEOTF
TEL. WAMDZERESERIEBIEFEE/IMENZEF. XIFH:, MRTERRAME. XIER
FIEZ BRI, EEBREIE, BEEFEMER, ENESZENIREENEER, 75

10|60
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ZRASFAAREXIMKEESS. WTRESRTUAFEERE, AT BR2mAsFIEL.
FBRAAFERSNE, ARRNRY T EENERIESE. SRKERFRE T RFEIELFANMAM
Tl R EST RIRHENIARSRIESE, EIRAERETERIL Wellness Committee, KIKFIEEES
HIRLRILRIES.

— I HNTHISWIERESRIE TS TR, ARKIKASHBLRREESE FER.

- e

IRIRATIKSE, ROURSHHE 2022 FERY!

5. Ei5 MD CASA L AR EFS
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Tri-State CASA Members Celebrate Chinese New Year

Xiaoqi Liu

LA VESEER CASA ZELRKFKRAEERH Zoom &Eight, Tri-States CASA
SREEISEUESMNT 1 B 30 S L% E"ETESR". ASEIEEEIR, 19183
MENEEEHASS. 2H2H, k. 8F: BEMIRFIEERE AT NHE.

T OERRM EITHRSERIZR. BT WThINGE., BREEFNERINZE. B
Eitrr- iR RN, SREREMERBIITAI—&ZEEBIFEENSZ. =
I 3 /NEREAMARIMITE T, ARBMNKR, REETRAERE LA E.

AEEFRS. BEZNER!

{REEAH SRR FI5?
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SRR ERp
#5, MD

TSR (Malignant Hyperthermia, MH) 2—MERBABIGEENINARR. =08
TNPEREREARESH SR, EThEENNIRZRENSIRIYEE Ryanodine Z{REE
(RYR1) 5825, MH o FtHRE I, HIMERER, FRATEREA, BEAFREETLML. B
= B RIATAIROME—eT R ERURRERFEZSS R EF AL RIREE, ERAEN, BRBSETER
MaTEsY, —RIEFRISELUEEHIFEUESAINE, FEFIRS,

MREREARZSY), TERIERMEMEFZ (Halothane, Isoflurane, Sevoflurane and
Desflurane &) FIERMWHUAAZ (Succinylcholine) , EEEAT, EHSEKIRE
Ryanodine ZASHEEMKNAZ AT AN SERINAER, MERERRRNSEFRER
s, ERIGEEMEEE, BNk, AMELEAS. MEEASSEU ZNEESEIRE
[Ef8, EREXREIRM_SMAHR, HNEPS, (RME. SmME. CRKEFREELE
WNRME—FRFNETN, FEETBEELLT.

RERE RZSYERBRNAEHiLAR MH ISR AT 2B, 2R M IERIRIEMERS
RGPS HITRESHRIRRER. 98— FNRE RIS ERE MERE R 7ML
=, RlGFA—m2REEEMA MH ZEHEZII XL 30 JRESHEE (Harvey K
Rosenbaum, 2021) ,

W_ERMA, EMRFARIENZEESE ZERE MH BIRT8EM-0HEME. KL HERIHUE
AR RNEHNFMAEEXEER. SENEE MH ZRABHIFHZ B BEBA P S Tk
HNEEAEREE, 1IEFEHLEIF] MH BART caffeine halothane FIW4ER RIAE.

IfR X B RABFROE R BERIEARR. WEEHI MH (MERT, FREREAZSYINZENSE
F3, RN 100% O,, ¥k, ;157 Dantrolene-MH 45825 LINHI S E.ANFHIFSRERUE
EMANRENRES, REESFERUNEMSEHENR, WRR. ME. OF. FIRFXT
ETTRIRREL, LKL IEEEE RS TR R,

BMIEREIA MH BIEANS LK, BTFEKES Dantrolene f1—&RFIXTTESERTT
MH, BEIFRTEMN 75%FZBRI 5% £f. BEARERMEE MH NARILAERZFRE
BTGB, 185 MH BIE T RSEH—SBLARER.

Reference

Harvey K Rosenbaum, H. R. (2021). Malignant hyperthermia: Diagnosis and management of acute crisis. UpToDate.
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AHIGH

PEBIRSRLIEE

ZREPE E1E
JEE=RE FRER

TSRS IR ENS KAV B HE A
—HRETEX "R

20045 mHCR. I

>

2008£F summR-miskmE .
20006F T mEAHMHER ’

20156 B2 ERSSEME .

201 8£F #iEisrs, KpHR .

202005 EF-fEmm LS, SRR
BB 112 BHBRH MANERZE (IGFREEAN) , RRaRE
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SR, FRMESANBEREN COVID-19

=55 MD, FASA
Medstar Washington Hospital Center
Washington DC, USA

PSR, COVID-19 SSEREERIHA FRS— AR, —RR—IKAIERARRICRERARE
IROBERNARERIEE, JBERIIXNAREBNETENERAHERET. RITIZH
RIS E BB TEEH EIMERTTIFEEE.

2020 FY B IEERAHHEEIRESE (COVID-19) F—REEEIE, REEREHT
MERE, PRETHR. SERMESAMS (MHAUS) ITRERATIERE, ELHE
MH EEIEREEGEWEISMER: ICU K8, \EFiEBERER2Ia, IRIRGREIERRER
AUERME, &k 2021 ST 15R0, MH BIERE=222 —RIKRES COVID X, BXRERUSE
. RMEAFRTVERFRERRIENE. TRAN, SRSEERSRAEEENR
ERMIERAREFNEEX, BINFITREMESRALERFMA 2.5mg/kg —IRFNEREE
ROEABME, RIRMERZERS LIRFRFERHER. MHAUS B9 MH TRAGIEESIHET IR
&

RATRANRFT R ENMERBRARERE. KEKRR. &5 K. JUBi=h0, JLES
PR ERZINAE, BOIRMSEBEERERN., 2020 FHERXEEENMT] (Lancet) 2%
T LEGRE T e S EREEPRRALE TERSERE |, MEEAIHHEEZHON
e T —(UFKEERESGARERRER ER2FTERERIRG 2, BMoASFE LSS
B — M ENERERZ—.

X 88 & BEEHMWNARRLT BRI EHME, KMIEREREEE (CPK) 2
EFHEE 13,581 units/L. FEREAIIELE 100.20F, BEENE, MEIGHIE 94%H{ T 7 #Eil
RHIZER PCR 1238, SERFTSIAE. RERRE. 24 LETERSRERS ErvEsfliak:
JLEESBAERIRERNERE, EBERAMZEATEL. S5EESHSFIIENRSEERER
5. HIV, Ia/ms. EBV. CMV. I¥R5. B2RS, IMEERsEIARMI. BEEA
RSN ARRRYEURIEIB LT8R, COVID-19 R MES AR B ARHAT :

1. mEEENEERIARESEUESENERE;
2. BEWRSRA-EBEENRERMENMIERFXE, HMmREIRAR;
3. e ENSHREMRIEATRIA AR,

TESBRRRIIRARIE— AR A EBANRL B IS B Ri8, AMERLORIIEA

15|60
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PREINESEIRENEDR, WEIRINENSIERRAME, FHREL LI ARDS FIE
HWNRERIRE, P SFRE HIESIAEENEARREENRRE— Ak, XEFE
EINEZIX 250ML ISR NR, FFEENIERINE, FFURM (8-12h) MWANEF. CPK. JLETEA.
M, HIORERTLRRRE, HHFME. KERFLNLA. IBIFEiEzsREE R
HRERSBARERIIREM, BEMOINEE N IENEFERENGRS, FTETMEMEELES 8
HEBEE.

2019 FENEETIEEANS (MHAUS) 2R, T T AN EBNMABRIEETE
MERSBIR A SR EAEE N EIREBNIGRTE, SERETEX MH B
FREBINERIGR, B

ERBEHAMEREAERNRART, EERABEERARAINSTAH, FREEED
FIERFA?

IEEIEENENEHA? 5 MHBIXER? KERTRIANEhE?
MH Z Rt SR-SiEa-IEXAVESANAFZ [ERIXR?
REZLa WP LABIE EEF NERRITFENCRERS MH BXRIEHA?

BT MH [5, ROZ4 a2 DR IIR ARG SAKETE)? (HATRNEROZ AR RER LIS
HNiaTT?

BN ABEIE MH EAYBETEH THRIZINIG Z BIRER S A FREID ?

NEER T TR ESRENE— M EAREIZEAIERRARER. HP—FHE MH 3

RSN IS S EHEARESIARIRR. —LAEMERNS THEZESR. &5, E
REGRZFHEAAIZEIA MH RRAT LRI SREFZ5E AR MH ST2ERVIGARER, BRI

NREEESEEFA AR ESERMEGISMRE. EAEE, —LMMAmLIER
iafy MH RO e thRBR. RERERE:

1) ERZELBHESIRINESERIBR T, XEEIFRERNT TR MH FEREHESLERIE
EFREEMFAR, BEEZEIZE MH ZRE?

2) MEEEELIESER) MH SR E B AU E B AR EIMRBRK T TRIRE R EE T B ST
INY REAERREF R MH SREMERIERR4E?

3) XLBEMNZEHERFRZ, #1T MH SRMENERGIEZINAEC LB §T?

4) RXEANHLETESNEKRYE, BPAXEARSNIZSEAMIRIEESUmERAE
XERT? MR BNZERNASSRRANEHNR? XEARBNIZE R NEF R FERTE?

5) NIZHEFHATIERMES MH 18XRISH?

16 | 60
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ERIAERS

o | .
R AY= 7=

1) MH #1251 MH BYERRAR R ER ARSI — RS BmR AR EFIRFIFMIESE 4. 1F
ZRHIRERVRE TIBEFE, BIEZRMAE (EHI) SERMRsANE# (ERM) BHESE
MBS LMATEA T MH BRZYARRER MH, 8(& CHCT SCIUFSCRRM, iXELIRRREE T Es
AFSEMHIRR RIERER,T, WNEMER, WMARSEHIIARELYESE, R E=rIN
. HEAREEMERITT. XEAFBEEMFAR, BRIEARF 72h AHRTRIZNE
#l. BRINERSRFBAIAINAE MH e, XEIMSRFIAFTUA T B EHREAIIA
MpE, EEAEATL—EE MHEAFINESEZAE MH, XERBEEREHRERERNER A
FREREERER MH FERF 5,

2) MNREIGIE, FEmAREEIFsE, 250 MH 2R E RSN N RIZLEsirt aiE E
HNEFENAZEATENSEGLHER MH 4251E ¢, E&GiTS MH 8k RYR1 BiRERAXLN S
EHI 2 ERM 22889 20-30% K51,

3) ZABMNEFITIE, MH ERXHEIRAN, BLEBIIEERTLARRELTTN EHI 1 ERM
BEh MH ISR, HINIEREE T MH EERIIEE ROZE MRS BIER, ERERER
DITERBENN MH ZEMEIATRE, BENEIRGTLEXERSZ, H—ELElRES
CHCT et s 251w MH BURER 7. MH #ESIIERIIAREUTRZRS MH 181l
RIS X, B8 INT MH 2BE0NBK, XEEEEHERNRT:

a. RIZNEEEEER T IS EHAPTHEERIETE (BT —/F)

b. REZEVEERAERFEN CK ABBIIIEREE LR 5 ZLA L

c. EOBEFEF AR S RGERRRNRERERETES

d. BNABFRERENNEESTEIRIHESE, XLERTINEIEHEEPISFRNED
e. BN AR Rk At T eI e R EaSiaiES

f. CK I#{E>100,000 U/L

PAMD, ANREBENRBSBRE ALZN EHI 8 ERM, BRARFIAAXFINRARESNEES
MH ZEEEX. ISR ERSERASGEER SEMTIZs I =L, (FAOREEE
&, MRS EE, KE. BHIEREEETELARIERES N ATRBIBEERRL MH 25{1)
S, RPREER.

4) MH ZX(Mtt—HRER, MEFRAL EHI 1 ERM 92X MH 5=%E, RROZIRHIfb{iIRY
B, BEEYLSINEREAASIEE]. BEFEXEEEFE MH Z8ERS, FERESH
MBI EIR ARMBMIRY MH ZRETVR. (R MH BEEGSEIRESIENERINA R R NEE
S, BBARMIZLMBIN AR AEMSIERIRFIEsFHEE MH R, BRERSHE
MH 1 EHI NiEshEFE R 8, BESH MH BRBEFERE, LERBIIBMIIBIRESE, BIZUE
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SIRIEIRER, IvOKRE EHI 8 ERM, SEEZEAAIER MH SIRERIARAFFENBSRM °.

5) XF5 MH HBXEIEH, MiZEMZENEIEEARREFEREEKHMET 10, FHRBUAE.
IKAEINERIEREE, NRFAPFERIFRTAMZZEMEESBESE. RN EEEARS A=K
E: HYER. TOMBCIFE. e SNEETHEN. NZHMaER @S FAERRSEN
K7, NRIGKEAEE MH, ROZERREEMIZZIERAHK, XEME—Y MH $53%%5, Mk
FIEMPAERIERRUZGTT MH SR SR R ARBMRE. 2017 & FDA &7 Eagle 5]
B9 Ryanodex (FFERMERGRKFIELEIRY) FIF AT B IR IBIRE B KREZMIRAREEE.

Eagle HIZSATIERER, 58.3%HIRVATTARELEFST Ryanodex [55e2i¥4e 7 EHS MIsLEiE%,
miRB#EA Ryanodex BN EYIEMEIN—EERE 9.1%i%%. 2015 F 9 BEMEMRMBZEM
B AR ROIVATE B E P EDRER Ryanodex, 558588, Ryanodex B9 EHS jARIERLVESRANE
NKBTHER S ZEEHS. 20195 11 B, Eagle HIAEMBRIEEE 41 BFYATE
ZXF Ryanodex jaTy, BEEI FDA BHMBRIKN, SEEZHUE .

BlFEEERED. g, BMEREAETKEK. RiERACRE. MERRHR
(ECMO) MIOHHAIMERR. REFRFE] 38°C RIFREFILARItER.

LIRS RYR1 BU%5258 MH, ERM 8% EHI BRESERYEE, izt iRk
Ffh ERM #1 EHI B9ARERIAS [fEXiE. MNEAZCEZERRIIZMSH MH AREIRINXERE
&, BABEEEE MH SEE ERIRE ORISR, SHERAMS, TR, BE.
BRI EER TR 12, BER/INIERSH 3~v40Rk, —X100mg (FANER) |, SEEE
I RARIX AT B ROt EEE CK KRR, ASSFORS LEREapLiAiR.

70-80% HYZSRIEELANBRE (Exertional Rhabdomyolysis, ERM) SEMEEHAER. &ia
BEINEZREESAsRNEENERIRSIzsNiERE.

A. ERM MlIiRREE
1. &334 ERM EBE I I2bER

o (KB 72h, ERIOMRKNK

o TRBRIZELE 8h EEHR

o WEREHYATIIEXM ERM, EEESANEEREF
o WIRINEBET 40°C, BRNERETRE ERM

o ZEINEZE

o (FIRETRERSE ERMNES, BEHEm

o 72hj5EE CK FIMARER:

-CK< 5 FIEEELRMEEMNRE: Aafd—2iaE
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-8R 72h ENSFIESHWIEEER CK<5 ZIEFEE
-CK> 5 {SEEE LIRSS EMRERY 2 B: #EEER58
-CK>50 {SIEE{E (10,000U/L) : BXxk4 ERM EE7ELETT

2. IRFFE BEE XTI ERM BERNSTY

ZrK: RIRFFRERMNG, RIFZIAIRIGEY 6 NTA, =D 24h FINRIEEE
HEHFERREMA 2300 ml/h

NE ICU, RENEER MILREERY. EERPSHTESMRNEESEIE
FSENTE MRS

EETHERE R RENRE R A BEEFERETE 300mi/h RIBE
REVEATHIERGAIER S RS

HBRERS I ERM NES ., BEEMSH

MH SHHEHRETEB L ER AL B ER MR REULEERINERMK
IhiaT DIC B9/M3l,

B. ERM BEEFHSINASZ&RIER

ERM SRR A T A S ERNAETUENTFAES, RERETEEERERRAT
RGNS %,

RENREEFEE:

1.

TRt EARR IR IE

—FEMEEE

INERFHRIREIEIRHABIRRER (FTH. KR TEERASE
REERAEAIRARERRIBIET, Z &M EINEsl8EaTE
BRARERIRGLI, FRIRFFISEIE

o WMENEETRMES
2. MEERERES:
TR :

SR—AOHREEIREEN) | GERRHIET T/ EFER/REEFER
m&E— SOS Ikt

IEEEEIRESEIRRRER)IZ B2

EigE R NG IEMS SEIBRSENARNGINREE AEEEA. ER. RHMEmR.
REER) NES

19|60



Vol. 9, No 1, 2022

o IRERAATHEH, FFHRRIESEAIZ
o BAbiEEIRTRRK

o ERMENZTERGNEINRE

o MREBIGZERMIBESHEEHTE CPKIKF

XIBAEIENRRI* RN :

o [PhIEZSEEEE

o BRIEHRIBIZIARYE (Tarui %)

o EHHAEZXIS (McArdle %)

o TEREBDMERIENS TERIEE, thanEeR (ARRREREILR)

X8 RYR1-1BXH) ERM RY*MFEEEIN -

o BLERiRRIAMRIRDIEEIRES
o AEIRAMMFEEE AT
o REEHHBEREIRE

PUESEE iR SN S e

o BENMZFEIGRER

o izEfEl. 2. fERILERK

o ERBEERMIEIRIAEIRAMMEE XEFIsEs

o EEFESHRRERFSIEXIESOARIEASIERIE) (BRSNS, B8R, B
Ejﬁ};}b)‘bﬁ

o ITHASHRNARSIEXANEHITSMAVERESR (ECAST) FH—L2EN

MM SRIASIESE, REHI ERM NBEEAFIEER TARNREER, METEH
AR EM_ERSEEHSE FHANRRRN=EEXM | B (RYR1) RIZRMSI%HI ERM 55 20-
30%RIELH, XSEFBETIRER RYRT FBXAVSEXRIE, 25 MH X=HERENEFER, £/H MH
RSP E] LA U FRELFAN;A7 T 5 RYRT S8 KAY ERM, BEfEH ERM, EHS HAEEITEE
BB MH pI8E, FIIEZEORFAMNERE, URFEFANZRSES, ESTFHK
H#A0 MH 3%, BREER MH EAR], RIFBINEE, PhIERERESARE. 2018 F—1%
PHRIE— 36 £Hi5E MH LRYFEEE ATIERER TIRETIRARN M SRS S=RAT LSS

14
o
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FHMET FISHYIRER

A% MD
SBXEME) LEER AR
FatElE MD

EEEY AR A R RRER

FHHAR R — oAb/, FEAAZSEE (AT 5k
R BB AERINIARE(ER, T AIENAAHIER
RINEISZAR. FHRENERM_ER RYRT ZMER, B
IHINRMESE TN, RO TRSEFRE, 1518
S=shERML CRSERSS, EilsEE ESHRERRY
EENRTERE, MERXE-WEBEIERRL, RERFEM
BRI AEIEAIRERIHAT .

B8l FDA R EEN ERET SRR AT IR
Br, B omEs RRBIHESE. ATAHMESRE. = ROERS R, BE
ARES < AT AT TUEHAYIEMSGIE 2 . TERA 2, 4-“HERE (—FEEREaY" RIE
7") 3, FELAPE A VAR °F, SRXLEBRTRBEINRE,

FUIRSEEIAR RYR SAFE=AMIIA: RYRT (EEEFETERI) . RYR2 (FEEFE
FOHL) LAK RYR3 (EEFETAMM) . ryanodine RNIEEBRGRNME, AIICIRCEIER
FHMREIRERTLARSRE RYR3, HlY (FEMTHERSAN) RYR3 SHMMEARIERNIGREE
IFEEE, REFRKPRTFARAMM SRR TIHRE—/RIGEEE (Alzheimer's
Disease, AD) RIAIRSiaTr o FHLEIFEMER, IISERHIRNMTRISLILE= --Wei Lab SFET(F
PSRBT,

FREUSIE 20 SFRIEIGIE 7 A MBI E R T IE NS R AR TR A A A 6 Sl
270 T FERE(RIPVER, T AD 2HERIMEZERITIHRE, AD BE 8°0F0 AD REENM) Y A9K
i RYR ZAEREIEMBINERERRK. HETHEEFEERILSS B IEmEFEEREH

(amyloid B-protein, AB) mIEREE ", FINsitolEM4AIINEE 2, SEMMATREER 3 E
—RIIRIRNES, REERAINIIALES, Ft, Wei Lab iEBY¢ERET AD, HIE@EI M
1% RYR SARTBGEFIFT AT ESREHIE RYR N SA9E5RE, KEFRRS [REAI—FF! AD ABKAYHE
ZIRITHRIRREE, MNMSEANLIREERS.,
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BAKE (2010 F) HEERAHMET AD /NMNSAFEARIL, NEETT BT R
ABREINE, BRMIFBENXE/NEHITTAFEN 4. 2012 FR (FLURFFNEILT
BERT) FAE Wei Lab EXXIRETE 11 NREA#EMNETE (2-13 B&) |, 3XTG /NEXAKH
RUTERI DR FRARMHE, NERIFEICIZEENBRIRES . WEMEEALINERR TR
VRARSCIRAMASMSEIORIEER, WS SERT T FHARS AD Kikek AD i ThIRERIF(E
A, B8 B AR FEMEFBHRAYHERR 101 16, jF/ MR TTIRMIIBEAR S 178, IR AD KX
B XEZITEARIMEBRIRIC AD METhIZEE 0, MESTMEER AD /ME / KERIFEIIC
1ZiERBE 20,

BAXLBEAAFERIET A MRS AD RURIr IR, (BXLEAFH AD shIERERRRY
BRI R MGATT (K292 BiR) | RIGEEEMIRIREMEIR, RIsIERAmR, BliR
BINIRRISHIRI, EEERHIBHRIMREEERRIELES, (e — LK UEIHER R
EEMNE 2, MEZ, XEHRERNIGRECEKIBREETRARRAR. EEHAHN
AR AT FHRIaTT, XX T BRI EREIRARERIIZHT AD RIIRARIPIRFR, 21RYE
EEIRY.

NEORITEMIAIRR, £ (HRIRAZEFEZEMERFER) SAE Wei Lab
SHXFAFEMETEE 3XTG /MR (15-21 BiR) |, HTF 2015 FREZTHAARAI. =N
2, BAREFENTLUESLE S AD /NE KNG 6E10 BBRiFL, Tau ERtAERDIES,
BEFFE/NEINCIZEIRNEEEEER 2. IFERS/N\EN SR Tm (TE)\BED 24
MNEER) | MNREKEELRPIRIANMUNZIRT &R, T8 SFRERIEMEREE
X, WNERSNEE, WMIBETEEEAES. TERERLE 2, T2, AR (EEXEWE/IRIE
b=) 2 A7E Wei Lab I8 B—FEREN4--SXFAD INEREIR I T 2RB0S0E 24, ZFrLUSSR
5XFAD /N, 2ERIE AD XINFEXNZSIIEERIIEINE,. #HEME, BFE/NSE2 B
W (MR, BEINSEZATAZ 10-20 ) MEHBEEEMERETRNRERIEE, 6 Big
BF (RREEHE, BEIARENTAZ 20-30 %) SHMAREIICIZAEIEE 25, AT BIFHISE
FHEMEERTIER, HWREANRITRES/NEEXA MR R o3I aAtMar, HEE/N
5 6 B#dFN 11 BidRY (BeFHE, BEIANEHET AR 40-50 ) DBIXHXLE/NEMIERATAH
FIRIEFEN. SREI, GERe1 AD /NSRS, £ 6 BgIHRAR, MLk, BMFER
EiREE AD /N, SFFMWNETEZEICIZEENBRIEENE, EESEE/INRISEHEE
F 24, XAARIESE, ST AD NMUEBEEFTHER, FEGYREFRHENER, X
—EICTTRRES ARSI, B 7 AT AD jarr EERAmIRRIISERE Y, HERITEEX
— AR SHEREXAT R BFNIGR.

Wei Lab SWEIETHID FHBIEMTHRELHAR. T8 (THPELSAZE—MEER) &
AFIA AD i ARVESMSEET4ME (induced pluripotent stem cells, iPSC) JZR AD 2T
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MRBEARIMIDRE D UER, RS H/IHETRIRMZARIIER, SRAI AD TS
. EHZTRIDW. ROWHHEZTEERMAT SERNEEETSEHE TR, M
MIFBEXLBREBSLMIE ¢, XIFRAHMA BT HERESRMAERRAEITE
F. EEREEPHEXI X —HFRRIAR R HIRRIRIGE, ZAFIRIR 2018 F5£
EMEETEFSHERER,

FHMERTHRER SRR NBIRER, FHEMEFEMMFRATRERRIE 27, Bt Wei
Lab SRFKAIAFTS [EIFR T IUESLANR R A IS IR TR A (FR R E D FIVHE, EFEH—
SRR EHSYIES MKFRE, FERAZYIREEINRR MAPZSYLRERE, MimEER
YA ERNER, BOSBEWERNAE. BREE, KEAHEATINGERATIT—
MRIFROISEE, SEBIKETIAE, YIS EMMGREREHAKRMmER 222, BEit, £
T (EPREKXERFEFZGRWMERTER) FAE Wei Lab RilSRAESL5677508TT
AD /N, FRTHILHIBNEIHENR. ERAM, SORELHEL, RBLHERLIEHEE
IBINZSYIES MESHFRE, EEMERNKEIREES, BIFENEEA, XrEEIrEEs
AN LIRS BAFIE 0, FAESAARTHEAI, SEEEFHALELL, KBLRHE
FHHMERNIREES, BERORGIIRERR, XURERMMEELELERTEEHE
BZBEIMMFRE, BS5ZHENNE, SEAHMEaTE AD /NS EERHEIERIEST AT IR
BFRTER 24, FH, KX 10 MRRNEBAAHIRANXE/NERSMR-EFRIVER: &
REREFEERE (ERAZAREREEMNSEANNECHRN) , BRERTNESE

24

o

HAA0E, Bk EENETERIDEN RGOSR S, thirgk
£ AD ;AT SISO Z BFRR M —LeZE. RYR BO{ERIE#IIERATE AD AP EREEEREY,
FRAOAR B EZHIATERIENET RYR REX AD WARSAREER, HEH—SIRE
{EH{ A IR M NG = A BB AT R AT R
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Malignant hyperthermia (MH) manifests clinically as a
hypermetabolic crisis when an MH-susceptible (MHS) individual
IS exposed to a certain anesthetic trigger leading to a result of
calcium overload within the skeletal muscle cell that leads to
sustained muscular contraction and breakdown (rhabdomyolysis),
cellular hypermetabolism, anaerobic metabolism, acidosis, and
their sequelae.

The exact incidence of Malignant Hyperthermia is unknown,
but the incidence varies depending on the concentration of MH
families in a given geographic area. For example, high incidence
areas in the United States include Wisconsin, Nebraska, West Virginia and Michigan. MH cases
have been reported ranging from 1/5,000 — 1/100,000 anesthetics, which vary regionally and are
highest in children and young adults.

The prevalence of genetic change that predisposes to MH is much higher, where roughly one
in 2,000 patients harbor a genetic change that makes them susceptible to MH, and there are over
80 known genetic defects associated with MH. MH susceptibility is inherited with an autosomal
dominant inheritance pattern. This means that children and siblings of a patient with MH
susceptibility usually have a 50% chance of inheriting a gene defect for MH, and hence would
also be MH susceptible and may develop an MH reaction upon exposure to triggers. MH-
susceptible persons have a mutation that results in the presence of abnormal proteins in the
muscle cells of their body. Mutations encoding for abnormal Ryanodine receptors (RYRL1) or
Dihydropyridine (DHP) receptors have been found in a majority of MHS patients.

MH occurs in all ethnic groups in all parts of the world. Reactions occur more frequently in
males than females (2:1). Children under 19 years account for 45 to 52 percent of reported
events.

Estimates of mortality from MH have come from data derived from the National Inpatient
Sample, and from reports submitted to the North American Malignant Hyperthermia Registry
(NAMHR). Mortality from MH has declined significantly with the routine use of end-tidal
carbon dioxide (ETCO2) monitoring and availability of dantrolene, and is reported to be between
6 and 10 percent.

In an analysis of suspected MH reports submitted to Malignant Hyperthermia Association of
the United States (MHAUS) between 1987 and 2006, there were 84 cases of likely MH, and 8
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patients who died. Patients whose temperature was not monitored were at least twice as likely to
die. All deaths occurred in patients with a peak temperature of 38.9°C or higher.

Pathophysiology

Approximately 55 percent of MH cases in the United States and Canada have included the
administration of succinylcholine, either alone or in combination with potent volatile anesthetics
(i.e., desflurane, halothane, isoflurane, or sevoflurane). The risk may increase when
succinylcholine is used in combination with volatiles, but it is important to know that not
everyone who has a gene defect linked to MH develops the MH crisis upon each exposure to the
triggering anesthetics (thus a lack of a previous response cannot be ensure safe use of these
agents).

When these muscle cells are exposed to these anesthetic triggers, it causes an abnormal
release of calcium from the sarcoplasmic reticulum (a storage site for calcium) in the muscle cell,
which results in a sustained muscle contraction and thus an abnormal increase in metabolism and
heat production. The accelerated levels of aerobic and anaerobic metabolism produce carbon
dioxide and cellular acidosis, and deplete oxygen and adenosine triphosphate(ATP), the source
of cellular energy, and die, leading to rhabdomyolysis and releasing large amounts of potassium
into the bloodstream, causing hyperkalemia, exhibited by peaked T waves, QRS widening,
PVCs, followed by ventricular (cardiac) arrhythmias. The muscle pigment myoglobin is also
released from the muscle cells and may be toxic to the kidney. MH has also been linked to a rare
disorder of muscles including Central Core disease; King Denborough Syndrome (a rarer muscle
syndrome) and Multiminicore disease. But patients with muscle disorders, such as Duchenne
muscular dystrophy, should be carefully evaluated by their anesthesiologist prior to surgery
because patients with certain forms of muscular dystrophy may similarly develop life-threatening
disturbances and muscle destruction on exposure to the triggering agents for MH. The clinical
event may resemble MH in many ways, but is not considered “true”” MH.

Clinical Signs

Malignant Hyperthermia may occur at any time during anesthesia and in the early
postoperative period. The earliest signs are tachycardia, rise in end-tidal carbon dioxide
concentration despite increased minute ventilation, and muscle rigidity, especially following
succinylcholine administration. A change to anaerobic metabolism worsens acidosis with the
production of lactate, resulting in a mixed respiratory/metabolic acidosis and once energy stores
are depleted, rhabdomyolysis occurs and results in hyperkalemia and myoglobinuria.
Hyperthermia may occur early or may be delayed following the initial onset of symptoms. In
some cases, core body temperature rises as much as 1°C every few minutes. Left untreated,
these changes can cause cardiac arrest, kidney failure, blood coagulation problems (DIC),
internal hemorrhage, brain injury, liver failure, and may be fatal.

Pediatric patients with acute MH present somewhat differently at different ages. In a
retrospective analysis of data on patients under 18 years of age from the North American
Malignant Hyperthermia Registry (NAMHR), the most commonly observed physical findings in
all children were sinus tachycardia (73.1 percent), hypercarbia (68.6 percent), and rapid
temperature increase (48.5 percent).
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The youngest children (age 0 to 24 months) were half as likely to have muscle rigidity, but
had skin mottling more often than older children and also had higher peak lactic acid, and lower
peak CK levels.

Children age 25 months to 12 years had lower maximum ETCO; and carbon dioxide tension
(PaCO2) compared with the youngest and oldest age groups, but were over three times more
likely to have masseter spasm.

Children age 12 to 18 years had higher peak potassium levels, higher maximum
temperatures, were more likely to sweat, and took longer to reach their maximum ETCO: levels.

Laboratory findings that support the diagnosis of MH include a mixed metabolic and
respiratory acidosis, Hyperkalemia, Elevated creatine kinase (CK) and myoglobinuria, or
disseminated intravascular coagulation (DIC). Laboratory values used to confirm the diagnosis in
acute malignant hyperthermia include:

PaCO2 >60 mmHg during controlled ventilation; >65 mmHg during spontaneous ventilation

Serum potassium >6 mEg/L, in patients without renal failure

Avrterial pH <7.25

Base deficit >8 mEq/L

Creatine kinase* >20,000 units/L after administration of succinylcholine; >10,000 units/L
without administration of succinylcholine

Urine myoglobin* >60 mcg/L; Serum myoglobin* >170 mcg/L

* Creatine kinase and myoglobin levels peak at approximately 14 hours after an acute MH
event.

Diagnosis

During an acute event, diagnosis of MH is presumptive, based upon a presence of one or
more of the typical clinical manifestations associated with MH already discussed, without
another persuasive clinical explanation. More clinical features increase the likelihood of the
presumptive diagnosis and MH must be considered in all patients with clinical signs who have
received triggering agents, regardless of family history or prior uneventful anesthetics.

Of course, the anesthesiologist needs to also consider other common intra-operative issues
that include but are not limited to: insufficient anesthesia/analgesia, hypoventilation or
CO:2 rebreathing (e.g. exhausted CO2 absorber), increased CO2 absorption during
laparoscopy or Gl endoscopy, and iatrogenic overwarming. Other conditions in the
differential diagnosis to consider include: sepsis, anaphylaxis, anesthesia induced
rhabdomyolysis, thyrotoxicosis or thyroid storm, transfusion reaction, drugs of abuse (i.e.,
cocaine, ecstasy [MDMA], methamphetamine, "bath salts"), serotonin syndrome,
pheochromocytoma, neuroleptic malignant syndrome, following hypoxic brain injury or
hypothalamic injury, or Baclofen withdrawal.

Being Prepared for Malignant Hyperthermia

The supplies necessary to treat MH must be immediately available wherever general
anesthetic triggering agents i.e., volatile gases and succinylcholine) are used. The Inability to
initiate dantrolene when an MH crisis is identified, coupled with unavailability of dantrolene
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during transfer from the outpatient facility to a hospital and any subsequent delay in starting
dantrolene, increases the risk of patient injury or death.

The need for dantrolene to be immediately available in facilities that do not use volatile
anesthetics, and stock succinylcholine only for airway emergencies, is highly debated.

The European Malignant Hyperthermia Group guidelines recommend that dantrolene should
be available wherever volatile anesthetics or succinylcholine are used.

Management of a MH Crisis

Treatment for MH must be initiated immediately when there is rising end-tidal carbon
dioxide (ETCO2) despite compensatory increase in minute ventilation and one or more of the
other clinical signs of MH (i.e., hyperthermia, muscle rigidity [generalized or prolonged masseter
muscle rigidity), tachycardia, or electrocardiogram (ECG) changes consistent with hyperkalemia.

Steps include:

Immediately discontinue the triggering agents and increase fresh gas flow to greater than >10
liters/min to eliminate the anesthetic gas, replace the anesthesia circuit and reservoir bag, and
insert activated charcoal filters into inspiratory and expiratory limb of breathing circuit.

With intubated patients, increase FiO2 to 100 percent, and increase mechanical ventilation
rate to maximize ventilation and reduce ETCOZ2. If the patient is not intubated, place an
endotracheal tube and institute mechanical ventilation. DO NOT USE SUCCINYLCHOLINE if
paralysis is needed.

Call for help and the MH cart because additional personnel will be needed during an MH
crisis and all the necessary equipment, medications, and supplies needed to manage MH should
be found in that one treatment cart. Assistance in diagnosing and managing an MH crisis is
available from the Malignant Hyperthermia Association of the United States (MHAUS) hotline
at 1-800-644-9737 in the United States and 001-209-417-3722 outside the United States. An
acute management protocol can be found on the MHAUS website, at www.mhaus.org.

Notify the surgeon to halt the surgical procedure as soon as possible and alert him to
possibility of MH crisis and need to flood the field with cold fluids. If surgery must be
continued, maintain general anesthesia with intravenous non-triggering agents, such as propofol,
opioids, ketamine, or midazolam.

Administer dantrolene — Administer dantrolene as soon as the drug is reconstituted. Since
this is labor intensive with the older formulations of dantrolene, extra personnel should be
summoned to assist with mixing. Administer a loading dose of 2.5 mg/kg IV (intravenous; actual
body weight) rapidly through a large bore 1V if possible. Do not delay IV administration if
limited to small gauge IV access. For older formulations of dantrolene (Dantrium, Renovo,
generic dantrolene sodium), dilute each 20 mg vial with 60mL sterile water for injection. For a
70 kg patient, 175 mg (9 vials) will be required. For Ryanodex, dilute the 250 mg vial with 5
mL sterile water for injection. Administer subsequent doses of 1 mg/kg IV every five minutes
until the signs of acute MH start to resolve
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Signs that the acute MH crisis are resolving include: ETCO2 <50 mm and able to reduce
minute ventilation without recurrence of hypercarbia; resolution of rigidity if present; and
temperature no longer increasing. Up to 10mg/kg IV may be required in some patients.

Place necessary access for laboratory monitoring, cardiovascular support and treatments. An
arterial catheter should be placed to facilitate measurement of electrolytes, blood gases for
acid/base status, creatine kinase (CK), serum myoglobin, coagulation parameters, including
fibrinogen and platelet count.

Hyperkalemia treatment medications includes calcium chloride, insulin-glucose, and sodium
bicarbonate to prevent the development of life-threatening arrhythmias or cardiac arrest. In
patients who have received insulin, inhaled or nebulized albuterol may also be given. Treatment
should be initiated with the presence of an abnormal ECG waveforms (i.e., peaked T waves,
disappearance of P waves, QRS widening, ventricular arrhythmias), or patients with potassium
of >6mEq/L even in the absence of ECG abnormalities.

Metabolic acidosis can be treated with sodium bicarbonate (1 to 2mEqg/kg V) for base deficit
greater than 8mEq/L. Each 50mEq sodium bicarbonate results in production of 1 L carbon
dioxide. Therefore, bicarbonate should be administered over several minutes while maintaining
high minute ventilation.

Treat cardiac arrhythmias as per advanced cardiac life support (see "Advanced cardiac life
support (ACLS) in adults™). Arrhythmias usually respond to the treatment of acidosis,
hyperkalemia, and hyperthermia.

Avoid verapamil or diltiazem — Use of verapamil or diltiazem to treat arrhythmias or
hypertension is contraindicated during an MH crisis because of the possibility that it can worsen
hyperkalemia, myocardial depression, and hypotension when co-administered with dantrolene.

Initiate active cooling in patients with core temperatures >39°C, and discontinue cooling
when temperature decrease below 38°C. Uncover the patient and rapidly administer cool or cold
isotonic crystalloid (20 to 30 mL/kg 1V) for patients without signs of congestive heart failure. In
larger pediatric patients and adults, place ice packs at the neck, groins, or axillae; multiple ice
packs or cooling with a circulating water mattress can also be used. If further cooling is
necessary, consider cold saline lavage of open body cavities or via peritoneal catheter with help
from surgery.

Place a bladder catheter to monitor urine output, color, and volume, as well as to monitor for
myoglobinuria or hemoglobinuria. It is imperative to maintain urine output at 1 to 2 mL/kg/hour

If all treatment measures are not working, Extracorporeal membrane oxygenation (ECMO)
may be considered as a last resort for patients with persistent cardiac arrest unresponsive to the
treatments in the MH protocol.

If initial treatment is successful and all stabilizing indicators are present, one must be very
aware of recrudescence.

In an analysis of MH cases reported to the North American MH Registry (NAMHR),
recrudescence occurred in approximately 20 percent (63 of 308) of patients after successful
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treatment of an acute event. Signs of recrudescence included tachycardia, increasing minute
ventilation (doubling to tripling) to maintain ETCO., and increasing temperature. A time period
of two hours or more after the initial MH event was used to define recrudescence. Temperature
increase was defined as "an inappropriate temperature greater than 38.8°C in the perioperative
period or an inappropriately rapid increase in temperature in the anesthesiologist's judgment.”
Recrudescence was more likely in patients with increased muscle mass and those who
experienced a temperature increase during the initial episode. Patients with recrudescence were
more likely to develop postoperative organ failure.

Malignant Hyperthermia Cart and Dantrolene

There should be adequate supplies, equipment, medications, for the MH treatment cart and
therapy should be aimed at immediate administration of dantrolene, treatment of hyperkalemia,
hyperventilation, and cooling to a target core temperature of no more than 38°C.

The MH cart should include Dantrolene, sterile water, Sodium Bicarbonate (8.4%), Dextrose
(50%), Calcium Chloride (10%), Regular Insulin (refridgerated), Cold saline solution, Lidocaine,
syringes, intravenous catheters, disposable cold packs, pressure bags, monitoring equipment,
nursing supplies, and laboratory testing supplies.

The anesthesiologist should administer Dantrolene as soon as MH is suspected as it is the
only known treatment for MH. Evaluation of data reported to the North American Malignant
Hyperthermia Registry (NAMHR) indicate that the likelihood of an MH complication increased
1.6 times for every 30 minute delay between the first MH sign and the first dantrolene dose. All
patients who received dantrolene more than 50 minutes after the first clinical MH sign
experienced complications.

Therapeutic blood levels will be achieved after the initial bolus dose of 2.5 mg/kg IV. The
end-tidal carbon dioxide (ETCO2) will usually decrease as the dantrolene takes effect. In most
cases, dantrolene reverses the acute hypermetabolic process within minutes. The need to use
higher doses is uncommon, and the clinician should question the diagnosis if a response is not
seen after a total dose of 10 mg/kg. However, some patients, especially muscular males with
generalized rigidity, may require intravenous (IV) dantrolene doses >10 mg/kg during an acute
event.

The older conventional, now generic, formulation of Dantrolene is supplied as a lyophilized
powder in a 20 mg vial, containing sodium hydroxide to maintain pH of 9 to 10 and 3 g of
mannitol, which can cause fluid volume and electrolyte complications. Each 20 mg vial requires
mixing with 60 mL of sterile water for injection. This is why it is necessary to have several
personnel help in an MH crisis. The initial bolus of dantrolene in a 70 kg patient will require the
mixing and administration of nine vials of the conventional preparation.

The newer, hyperconcentrated formulation of dantrolene (Ryanodex) became available in
2014. 1tis supplied in 250 mg vials and only needs 5 ml of sterile water for reconstitution.
Ryanodex achieves dantrolene blood levels faster than the older formulation, but data on the
speed and efficacy of treatment and on the need to redose are lacking. Since the introduction of
Ryanodex into clinical practice, reports to the Malignant Hyperthermia Association of the United
States (MHAUS) hotline of its use to treat acute MH appear to indicate that it has efficacy and
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side effects (i.e., thrombophlebitis, weakness, nausea) comparable to the older generic versions
of dantrolene.

In most cases of likely MH, signs of hypermetabolism (i.e., hypercarbia) will begin to
decrease shortly after the initial bolus of dantrolene. Some patients will require additional doses
for signs of hypermetabolism to completely abate. MHAUS recommends redosing dantrolene (1
mg/kg following the initial 2.5 mg/kg bolus) as frequently as needed until the patient responds
with a decrease in ETCO2, decreased muscle rigidity, and/or lowered heart rate.

Dantrolene has no effect on cardiac or smooth muscle. Its most common local adverse
reaction is venous irritation or thrombosis at the site of administration due to its high pH; side
effects include nausea, malaise, lightheadedness, and mild to moderate muscle weakness.

Counseling after an MH crisis

Following recovery from a suspected acute MH event, testing for MH susceptibility should
be offered to the patient and family members. Evaluation and management for MH susceptibility
should be performed with necessary testing (i.e., genetic testing, halothane contracture muscle

biopsy).

Until necessary testing has been performed, patients should not have anesthesia with
triggering agents and avoid exercise in excessive heat, particularly with high humidity, as this
may trigger an event. They should wear a conspicuous identifier (i.e., MedicAlert bracelet)
indicating that they are MH susceptible, to inform medical providers in an emergency and should
inform family members of the possible MH episode. MHS is a genetic condition and blood
relatives at risk may need to be evaluated.

American and International resources and society guidelines should be offered to all MH
susceptible patients. These include, but not limited to, MHAUS, European Malignant
Hyperthermia Group (EMHG): Consensus guidelines on perioperative management of malignant
hyperthermia suspected or susceptible patients, Malignant Hyperthermia Group of Australia and
New Zealand (MHANZ): Malignant hyperthermia resource kit, and Japanese Society of
Anesthesiologists (JSA): Guideline for the management of malignant hyperthermia crisis, 2016.
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RYRI ¢.1021 RYRI c.6488 RYRI ¢.1209 C>G RYRI c.1589 G>A RYRI ¢.7063 C>T
G>A/C G>A
RYRI c.1840 C>T RYRI ¢.7048 RYRI c.1565 A>C RYRI ¢.7360 C>T RYRI1 ¢.7042_7044 del
G>A (GAG)
RYRI ¢.6502 G>A RYRI ¢.7282 RYRI ¢.6487 C>T RYRI c.14497 RYRI ¢.7354 C>T
G>A C>T
RYRI ¢.6617 C>G/T RYRI ¢.7361 RYRI ¢.7124 G>C RYRI ¢.14693 T>C RYRI ¢.11969 G>T
G>A
RYRI ¢.7300 G>A RYRI c.14477 RYRI ¢.7372 C>T RYRI ¢.7522 RYRI c.14545 G>A
C>T C>T/G
RYRI ¢.7373 G>A RYRI ¢.7007 RYRI ¢.7523 RYRI ¢.130 C>T RYRI ¢.7304 G>A
G>A G>A
RYRI ¢.14582 G>A RYRI c.1654 C>T RYRI c.14512 RYRI1 ¢.982 C>T RYRI ¢.1598 G>A
C>G
CACNALS ¢.520 RYRI ¢.1841G>T
C>T
CACNALS ¢.3257 RYRI1
c.14387A>G

RYRI1 ¢.1597 C>T

23 ZE&EPCR

%8 PCR A& BIE 6 1NME%: MH PCR Master Mix, MH PCR Buffer, MH Primer Mix
A/B/C/D/E. MH [BHEXIRR, Size 500 Plus, HA, MH PCR Master Mix B fi&. d NTP,
pc DNA &¥I. HS Taq BB&Ee. BSA. FHXNIRHZFEMN. BURCIGRIER, RERNECHI TR
Z: 4 5uL MH PCR Master Mix, 2ul MH Primer buffer, 1uL MH Primer Mix
A/B/C/D/E. 1uL %4k, MNZKECHIAL 10ul PCR AR, IBSERA Veriti 96-well HEIMY
(Applied Biosystems, California, USA) , & TFBIMRERS LA PCR RIGREYD: 95°C 59
i, 94°C 10 #b; 94°C30 %0, 61°C 1 38, 70°C 1 %8, 29 {MEIR; 60°CLHE 15 o8, 4°CIR
7.
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2.4 FBHEEBEKXRERDIE

25 PCREME, % 1 uL PCR 4, 0.25uL DNA Size Standard 500 (Applied
Biosystems, California, USA)INIAZ 8.75uL mEE 4 (Hi-Di)RELRh, AERAEE
Applied Biosystems 3500Dx ERE S E St (Applied Biosystems, California, USA) , X3 PCR
PRI TR, MR Fragment"DESA. (EEERT EAREKE (bp), E52ER
VAESFIEERA RS, SlES/9> 500 83BN (rfu) BY, SREIAZEMR. £
EBMEMIFED, KA ddH20 /EARRMEXTER.

2.5 J3iERIES AL

T ERSEN A A NOERE— R EARIEN . ()5 4R MERIE, HREBMNEERARHIEE
BAEBAETI; (2) PCR RMEFFIRRARMNM, BiE PCR BERIRMNATEFIEE, 51489
IREFIELBI. PCRE MR, B, ANTP, BEEFREMZEERNEESE. 3) BT iEAERA
DNA 1 pc DNA g95 4t & &7 Primer Mix 1, RIXIHERNAYS WIREFI TR, HRRIGKRIRA
PAEREARSIZAE. (4) RERH, LBHEXTRARIRRIIERE SR BT 14 pc DNA IE,
F0E PCR TFEIEITIER. FMMPEIEIHIEIRRIARIERIH, KREE DNA SBMERYF, 28
PCR ¥ 1&F1EMERR KB IH.

2.6 Sanger

X8 PCR EHEKZENUEIRT MH BBMEREEA, Bli@Id Sanger /A T30IE, BIATA
A, EXIB— SNP ARt —XIH 155 40, XA T PCRE1E, 5FIRY PCR P40 IRAEHE
EERRER KA NHIEIEW BRI, FF UNIQ-10 3 DNA REIGEFIE (EB8ETEMT
2) WBERSHHTREW. SAR{ER BigDye Direct Sanger Sequencing Kit (Thermo
Fisher) #17 PCR WF&RNL, {FRBSERIN/CEREXT PCR P4 T4, #E{0/ERY PCR =&
TR, EUFY (Applied Biosystems 3500Dx) i##4T Sanger . MIF4ESRES NCBI
BLAST i#17tbX393# (https:// blast.ncbi. nim. nih.gov) ,

SLIGEER

SRR _EIASLIOT5iERT 18 I EHIU MH ERMIEAREARHI TS E PCR BEEKH RS, W
EIEAH 11 A ZBERRT (NEIRIRTAAE ¢6617C>G/T, ¢.1654 C>T,
c487C>T, c.7048 G>A. c.6488 G>A. c.7361 G>A, c.14512 C>G. ¢.7304 G>A. c.7522
C>T. ¢.7522 C>G EHAFFIHEM c.7361 G>A, HESRWEBIRHI—IR), AREXTEIAR 1145
RBEAIHT Sanger MFIRIE, ER5cE—3. LARYR1 c487C>T (i CT =% 8) 1, 18
ZAL ARSI [#F0 PCR 7240147 Sanger s, ZRIE 1A, 1B, XJ5=Z5RLA
€.6617C>G/T HEEHITRIFIFARIRE (WE 2), XREZRT 26 FIREHFARA PCR E4H
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Bk BROMEHTREERSY, H 7 GIEEA MH ERENIEN, SRERZEE

(c.6617C>G/T), IPRBTFRRRE, FRE Sanger MFIRIE—E],

eSSl

g b e
G A A A& A G 6 T T T

100 10 1

c487C>T
T %

| fll /\
|| a
-ll I j \

1A: 3500Dx £ & PCR FE4HEEK S EROTEE

JAZXT 00D fag TAZXT MH40-A
32000 - 120 4 - ‘90 - ?40 - 4 390 360
28000
24000
20000
16000
12000 C. 487C>T
o J J l
4000
° J LJ L A - - o o —— ou - - — -
1840-C 4 -L Ool 7 O 7373 u B-2 B-5 B-8
7176 | |5204 moo 19639 10602 13568 10511
130.93 | 157.74 196.91 | 227.59 305.53  338.07 373.26
C1S-520-C 487-T | 7300-G| |14582-G|1597-C pecDNA
5713 3250 | 7604 10165 20307 3177
114.20 lﬁ 250 181.9 21545 242. 43 283.29
071 G 6502-G| C1S- 31570
243206 7345 23048
143.73 | [171.70 | 249.29

& 1B: 3500Dx Sanger JIFFEE
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BE
l o 1 l 1 I I o
D1 N |
MHEHE
B
H e MHEREuBETE
O o MHER AT

2: M BERIRREE. 3z M BEREHIT PCR BARKARDHT, BEPEILFER
MH B#E; BIARSEN, BAERLN, RelEzEswERGNEYE, TeRrFRwmE
2 MBEE.

&g

MH {EAIIRREREEREATENMEHAEZ—, RERFERTEER T, EBHRTF
IRREARERE, ELRAI. R2WfIiiRGIERHAERENXE. BABERET MH S
EFHY SNP (kM MH &8, (X8 50-70%MImFRERM, (BEMAHET, TLigaat)
MFEANREOIXE, RHASTZER, AL EMRSRERFT ISR, ARKITMER
REENhEEE. BEfR2 MHEM £, MESREHTERENFIRE ST, GEITiRs
T, EXPHEREARIFER, B/ —TRE S 200 NMEFISFHIOARTRE, 40 MH
REIFRETE T RYRT EHEzs2r, HAhLL ¢.1840C> T, ¢.6617C > T #1 ¢.6502G > A BIHISER
RS o, ASCUEIR 11 FIgElIRER MH SERAOEASE ZRER ST, ERTREIHET
107, 5 EAMARAELL, BRESZBRARS RYR1 TENSHIEREEEEES, BiE MH
DRANEPHITO FAENNES S XIFEAKER.

BEERE MH RIRRIRARENES, HoRESHRTERENM AR, BRENNERSER)
28, EEMNASRMISEIES, XEEMTRAXI MH fUEHEZHT. YT EEERRY
DRy, BRIREREER, trEESRREERE BBt S AR ST
KREZFHEERZEY), XNTFT KEE. EFMREFARBEEEARN.
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RE L YREEL, TRESNEEERSERATDERERAE. PEESEYRANSEMIHRADSESE
R, IWIEHEER. ItRAFEYFRIEFZT, PRl OEEEMEFMT, SEHRSEAXFHRL S FENSF
B, BEEENRSEREERATMR 8 F, EFAAKH TSRO FAN M. 2011 FRIEMEE/RESEEER
FESFISHT™R, E58H 5 NSEEFTRIKE NMPA Z3SHIHE. A3 sC1i8X 30 &F, CHEHEEHNB
NEEEFBRNAIKAER 29 I,
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RN S RE T SR AR TR AR AR SR
9TLRIER (2021 b)) #BiE [RESHER &EEERERTLIR
(2020 ki) EtEoH]

= MD

Xg& MD
PR RFERFARER

e PrEEE

TS (malignant hyperthermia, MH) 2—MEBZx% .
BEUR (BREARESHERENEERELN) IRRGEIE, Hil b

R E B MR\ RS A A (VB R (= =)
BREIES, RERERN, BEe. BB =

BEER, EEFLSESEER, ERUN. XE. BXSFS1E
R XIEIIEIZ MH SUSAIEA ARG, EIREREIE, Fi
ERNAIERILRIErRH ERIEHT.

-

RGN EME4E (European Malignant Hyperthermia )
Group, EMHG) IEEkBR/IESHTEESRMIE— AT HERARREHERILR: 2015 F£X
FRRMNARIER, ABESKKNEERETESRISINSEENITE FESHH
1. 2020 FRUMEERFER T M NEEIESRES AR PRI R RS, ZOEERR
B HEMIRRIEARIEBNAREBRE IIMAE, AN RRNMFEEZS SRR E A
HINEEFME, BEES 36 ARRIZBMER, 24 AT 1 /MNFAGERA 2, 2021 &, BRI
MERFHEHAR TN TR ZREESREENEFAREENLNESE, SEESUEN
TSRS REENEFARREEIRFIME T ELES (BiEFEREERTIESEINES) 3.

PHEEFLMEF SR BRMEFET 2018 FHIET (PEMARMESAERILRY, #id
TXEMEERMTRE. RRIE. BEFER. IRRERI. SHHIERIEEIRARNER, FR
EHEER, HETREANKGESRN, BETIRIEERM 4 HIWERE, B3R 2020
R, #NFET iR MH RIS ——FHRMREIN A, FoesE DinF XA REFHRIEICS
27

{ENERHNRISE, EMHG TMESAZUEZEEEAMEELIRER (2021 i) SEEERTY
TERAMMERBEEAAR, AXGETERNFMEERE, FAS5TEmSTEESRETRE
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R (2020 hiz) HEMEBDIRECEZDHT.
IEX

RE SR IMEACIERS, BankBTMENanHE, MEMSMEEEHEER
MNEERERERFAPEESR, SXEERLREIASN, MTHRHEENHUZREENE
FAEEE, XBEREWMLAE, % MH &1E.

EMHG R38R (2021 fR) EFUIMEXEAGHEFIEMNESHIRIRE, SEESUE
B e REENEFARERANRAME TR ES, SiEEREERITIEES
(Activated Charcoal Filters, ACF) BHES. REERENE, THSHABBESNIZZTMA
FIROMER, BHTFEIEES | RS AEBRIERMEMRESIRRERRMN, mEBIERANLEA
HEFERANESR, EHSSTFRANMEN R T ELFEEAEES, LRSS mNEETES
SEEEMEASYT, FEAREE.

BFEBEXEWARNBire—, HEHEESHHIANE MH ZREETE. EMHG AR

2, LIRSt EEERE MH BHRIER, (BXfrt, SFEEMBEESKEN: W
7B MH ZREEIRMHAMEL? RIBDABEIKRE, RIMAIEE MH SXLEE SR LAE
THECAR MH SUnERZRERISAIMIAZEESLIEENESE. 28R, THSRERE
BITFAZTEISA TR REIEIETF AR &S, IVRERDSIA% MH GHlAIRTREM. XIDSEke
ERSEHELRIEEIARIZAET, WTRUEENR MH ZREERIMENESTIEARLE
BHEW, BREBEIIMEOARETF AR, BBt ERER, SAREMRILEEFAL
&Rt EXDiERET, FIEENEREERS MH SURINBEERIRAN' MH ZREE", €3
BFERIEHRIESLN MH 82EE MH ZRUXBERIEE (EAN MH ZRBERIRRIIFER)TA, 5
MH BXIAREE, MURMASRRETEEE MH RESHES (ERERED), FTietiIn
MH KSR E EHRIESE.

X MESTHRER EMHG UTERSIIEZRARNEEFIHIER, IERSIFNE, R
HFRZHAT MH Z2HP0, BB TRILVNAREIMLR. (EREXFEXEERIRR]
(BELER 2020 5 7 B), MIBEHxIRRie. iEMEGESIT. IEBEHLEAImAERR. RO
FI. BAIURAR. RGtERA. LRz, EXREWN. HiERRA. EMHG FERZESN ERIFRA,

DR ERFLABRATGENE, T T,

BEEERIZ, EMHG HRISE (2021 hr) KA THRABREIEETER/NARRZEX
RER. AABREERARNER, AT ELIAHEANIRARREN I EERG, EfmELBSE
FREEDIMLE, FUFEECHEERFEEAROIIBER THIR— T TEEE, RE
IR —FBITRATRRIVEERARINRK 6. B RAREEZLHRASECHTELZ—, RIS
TRARTROME. ERIEZR—MATIERERSE, EENESRETRENERRN. ©F
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—MELREIRY. BFR. BFEER. EBEBEEELIHTIIARE, KMEERXR
MIAHE.

ATHEEFINBRRZERARRFER, RAETMESRI=FE/ MM BN S REEM S
=7, BiE 9 oHSEEEERFATNIER, N—RIIRAH TS N1 =T EE"E
"I=m2EE". —BIHKFLUA—ZUEHD!) KFM, %EHETEOMEFEE (366133 8
PUEHESSZENES) , AHBE— M ANMRIRIERF. PUEEDN 7 DHES, FTr
— N GERIFRE, T DI, —Eites, HT7IERREER—EItEER, 1§ DI<0.5 5EiER
ZHI—EDI<1.0 HTHR. BRTIIFRAATIRL, BAVINERRRIART LIRSS MITEFIT
8. RIEXEGAIFHGRNERIEEE, SIFNEAS—REREIERE T 22 0FH. &
IREET R EHTT, BEIEMRRIAENZIEARE(DI<0.5 5 DI fER[AREERS 15%LA L),
EESEES, JLURESRRER, LIRINS DI i FiFe.

PR wE, SUIWERRETRE, REVESHHER, BEUTKRENAERIFR, &
BT 15 ArE/MERR—EEERTEIN, FXHEFRE( 82 55)MHERE(@=3b=%Fc=
BT 0% RATESHRAENER, AT ELI AR AR IRARRENIIRNIeEE SFRIE
&, IHEAR, FrLNRERRNETHIRGE, BPAIHENSEATAREN . PUESET
93>7.9 #1 DI<0.5 FR7<58XE#F (GRADE 1c) , MPALESEFS>6.9 #1DI>0.5B<1.0 TR
REHESHHESR, SEUTEL:

1. 3¢ MH ZREEFBBEAMAET MH ROBEH THEFRIAZSAYEIERERAY. (1¢)

2. 8 MH ZREE (NN ERTTRAREE. (1a)

3. AR IRMTRA RS, SHEEFGFARRSEMITT MH EBEHELL, MH ZREE
TERBEREAFEEIEIMIET. (1c)

4. MH ZREETEARGEREE (PACV) EZINEETIFE. (1)

5. MH ZREE T ISR TIER, BRERERIEMESIFNRIAMRG, FBER
Er 225 mEEE. (1c)

6. 33F MH ZREE, FREHTRENAREBAGEMAREE. (1c)
7. GBI R, NSRRI, (1c)

8. FREFHLIAERT, ARERIPIREIES (T BUEIEE, fEFAEEE. WoSEE) AEaRN ERRIRZ SR
RYIRE. (1¢)

9. FREFHANIIFIR EERALLAZ /D 10L/min SAFTESRRERTRE (@S, SR
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a¥) . (1c)

10. IEREFIEFNERENNBER T, EVSESHIE, FRTWESE, REESEHITHS
ELUEE N 600 =F+, MRS 15 bpm,

1. HIRHFRAORRERLZSAT, FIERS IR ML SR EFRIRN BRI SRAVER. BN
RSN AT B . FERE IR AIRT B S, EERRIARIRE AFIEL.
(1¢)

12. R BT I BRIREE ROTIERS, A ARUSIER EREERERFER] <5ppm, BTRAT
I RRE R RTIE), (1¢)

13. WERMRISISRRT, FREFFIREIES (t BUEH., BREERAGERS) ARG ERRAR
ZERANRE, FTEMEL. EREERERTIESRZAINAHEY, FREREES. TR
HEE)>10 L min, st 90 &, iE&MERITIERR N EE B R SRR SEAIF S .

(1c)
14. AWE T EMERITIRRE, WIRMEIRARKECHKERE, SISHSREN >10L/min

p%Z 3L/min, (1c)

15. M EEMERITISES, (PR EIIRAKETIRS, BENMESERERDOILA
1L/min, (1¢)

16. EBNEEMENIREY, iSRS IEESMNRIFERL (1)

&b, EMHG HiRigm (2021 hR) 1E8SH5Z 0O BinEsSCIcit & mMEr, BELMIETH
hmA e SEI To it BRI EE HR 2 EE—— R T FuhRYERR.

MHAEERLIR (2020 i) EFEHAHE, FENCIMEERERH—LERRIEN, BT
5 MH RAEAERERE, KEaHEEL—KE MH BHISEHER, RERMAFIRTFHFHEER
HEGE. XWENEANGEMREEERZEERELEZEPREINF: EE8HE. AR
R, NBRIRE. WIHNEED. ARBENFIE). REMEIMELHEAEERRE, IEEHFC
12, 2020 EFrhRAFRISRHEE ¥ HE MBS ENF IS RIS IRVEEM.

KTFLMEMEE, 15akEY, —IER NEE MBI aI <2l MRMMEEE SR
B, RoEfafERRTReiA MH RERVEERZSY), H5IEHT MH ZREZEARILEFERNG
.

XTFMEETFSRERAE, PEERER (2020 i) tBERE: BT A SRNMERE S
IFIREES, WBFRMY, FERNERIE— R ERT R RN REZS I RREF L IFIRAL,

PR LEHRNARY 15 185755, EMHG HiRigRs (2021 f) E1918ERD, XTFMEFELX
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DR LMEXRARLS T REARRIEIN,
L RTFARIHA:

ERIEEENZE MH 2B, 1R EMHG i2iifgrmiE sRHUEER MH KR, MRERF
FARBEKFRERRNNG, FNEEEHERMRE, TiCEEHT TR MH 2RTIK. X
—HHEE S EE MH ERIME (RORENEZICRRAMRIELICR, RESEIHBRIER
TEEERE MH XIkG), B—75E, REAERPREME AL MH l9EXE, BPABENIRE
WA MH ZRE. ENEHM ZRAMET, BEEEREI—RAREREN, SUrErIRELT
By BB ESARESR. D8 MH SEESEEXNIRRIE, TR,
H— P RARBIHEFIEEUR TR, AR MH ZRHEAS,

FEERILR (2020 ) XHHERSERERE 7 MEFRIR(FAARRESE, NESMEEEE 55l
B RIERE R RN FERZSFIRINEERE, MiFMERREE % MH BB RSRIESE. R
BEXTEMEPIMEEHIABEREFACRERNESE. FEN, RESEER, HMLHEEY
MH St BREESREE. MEARRMFEELNEE. 5 MH BEBMSXAZNERNE
BAEXMERINGEFNES, BAFEAE MHIBRARE. IRAGIEAHRENZEIRSES

(LDH) % CK BEFS, BiIREZES.

2. XFARBIASA:

IRBIHEROIEN AT LIE MH ZREE 5|45 MH BXRIER. XEHRE, ARRIFX
LB F X MRS MU RS ATT B AU ER, EMHG HiRgR (2021 5R) A3 MH BE&A
AU R E R R EX A ET BRALER, BRIRES S ANERIRIRAL,

3. KT LIaz=IE:

X MH ZRBEHTRENMRUNFAIEERGTE. A, NREHEIRAERETS.
AR (EZEA0R) s AR SE . ARy LU EANER A Es S 4 e it B AR
E.

PETHRLR (2020 fr) REHFERED, NESREHITMS. BER. NLOEA. OIS
FE MRS RS RETD.

4. /9 MH ZREE R R T Fub

BTCEERR, IEARFTIEA MH BEAMEMREFINSREERSIKENANEE. REAFH
RELERE Sppm BARENR, XN EEBRIEEHZERETH. £ MH BEIIAKIEA
Ea, AN PTZREKFE(EIX 50ppm), BETEIZEEEXER, EEERKRS
FOHBEILZET, NVF Sppm BIGRMEFSREIRENRE. XN TFRDERTEREIREPRIER
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s, B NERNAETURS AR EBERTE T RL. BTiREREXEE
FIEBARS, M TIFutERERSR/ERE, ERNN., A—LEER T (BRI
MH ZREEHTESFA), JFEEREMEERMBE L FubnERNE, XA8eambitk. W
HERHIS R EEDE LB AN A AT o PR R R AR B R .

5. HERRIRERTE

£ MH ZRMARIBR T, FOESREF TR ResEr). EMHG HiRiERs (2021 k) AY
X—&DERTE MH ZREERIIMCHE LIFinEES. BRIRRISURERIRIERME
FRERSMREAE Sppm /D,

BRMMESHITS AT LSRG R B T BB 1 A I PREET BYRRER T{Fudb:
(i) ERMKREMIF R EREIR T AEE S
(if) TRIESISREE ST T/Fuh

ETEUACRREY TARUGRIBA. FREFIIRSENK, (VBT IMAMERIT B TEA SR TRk
R—MFIERE, BTARBEASRERIGIEMY SEB R A EREIR), Mt T
{RLAFF AR AREL SARMAR. S TIFAMNIZERHITFITL, RATREIFET. SN
FRIRREAAT, HIERAIRHR TZ AR AT IR A RRE S RATEIAER.

EMARREN R, RORESICERERt. FREURERT, NSRBI EES(T EES. fE3AE
B, CSEDMRGKERATTISHIRE.

EMHG HiRfgr (2021 hir) FUFREGH T BN ERE B BV E B R T RuarI S BRI ERY
XTWMITEEREIERER. 3 MH ZREEESMEARENAIRIEERE, HPaamhtEs
PRREY 10L/min RIFEE TESIELINR EEABESHESINRE FRESRE (min) .

FREFH LA IR BNE R R IN AIRT E) 9% AN RSERI R L BB RAES. SHRIRAHES
R E(11-18L/min) TEEZE] 10L/min B, SHIREN, Eitb, EMHG HiRigrg (2021
hR) SHEEFRIEEEE > 10L/min ETRAAIARNSRARE. MENAEZINARIERRES, &
PR (EERRIANIRE N FFTURTL").

6. M8 ACF /S RREE TRk

bR T RISREINRFMERINTTIE, 79 MH BEIEEMEE T{FIbRISE =ftREERiEt R
iRy (ACF), EtidigssfmaZ N LIruL, (BEFIREREPIRMMABRIEAERERZ). THE
FHERNEE 50 EATHRIEMRTIEES MBI LINE, 2. SFEMIHITE 2-3 DHHH
BREERSAORERFZE <Sppm, FHRIEESSMEASREPRFXMERE. BTFZPRERZ
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IizATAMAZEARER), EMHG Hi4EE (2021 ) iREEHIERMES ACF, {BINRATA,
EMHG &/ ACF 3 MH ZREE ER M LFuh, 1P BT IEIREERITIE=S, &
BRI R M RBEREIFER < Sppm, SHEAWUESI B N\EIRE. SRR RIERE
&, NAEWRSEAFSELME ACF, BXRE>10L/minES. =SE(FHEREY) 5%k 90
. ARERIFIRERT [, ERERE. TS558, EREakiE.

PR IFERIEIRA 90 #51, EMHG HiRigrg (2021 k) BN GER ACF BISRABST{E
bt EETEEEAER. £ ACF ROTNERIE RIS TERIFIRA AR O R E, BR&RK
REIEREA, (BN SEEEVEER ACF RIRRBUERES, IFEREARE: 5oh& ACF,
e, BERFRIFIRIARAEAR. EREELRISmPIRAIREERS, (ERERKRILIERLES
BRNCRIERE: ARRETRET, SETRENETRIEEERTAITFIRER, LU SIEHT
RORPIREIE, LARAEERIANAEERE), A AREE HFEREE. )

SHIE ACF HERIFIRIARANE R EERT, A/ DR SRR EM > 10 2 3L/min, B/ #is
SIERE, MRERIRIEERGFBER JUSERASFREENSIERE, ERE ACF IR
RSN KES, BEMFHSHSERERDITLRA 1L/min, £ENESRENIRET,
EMERT SRR ARIFENL, | RAYRBAR ACF & 12 /N\IIER—IX,

EMHG HiRfgr (2021 hR) LBHTHERSRBEIERIESRIER T, KT ESMEE T{rubd
RS, WNE 1 F:

i

EMHG M SR 7 RS EEARPERLRIER (2021 k) AIES R 7 EESM
B MH ZREERS, I BETARA", Btk MH RNAIXBEIEEIRER, BIEEEREAER
ACFRIIBIRT, A&ke. THANEBSMENESHEE LIRS, SLUEAENRE, SN HHSAER"
REEEE, UH—SSHTE, EHeRA DRI T —F, MERIFEEE, mrEpaE
MERERIIR (2020 fr) NEEARA T #LER 2020 FXFERMUSRRITRS. RwilE. BE
FRA. IBARRI. I2EFISRIERRRENR, FARIEFEER, e T REFIIRIGIESR
N, BRTRAFBIEEMEIS, BVEERSE MH BHIEMERT, ITiERNAFIHTRE
G, plRHIEE 7SSV EMERISIRNERYE, SWRER, RALSIGRAEL
Ef—HREmEmLRSE 5,
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ZFMEEAT RYR1 ZAERREZFLXRENRBBRE NG
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[EBA =42 ZBRIFE MD
IERARFE=ER R

EEEE, 14%, 58 160cm, K5 48kg. E'ISEH
fo. SEDISIR T, HAEE. 510 BRAR. BE 7 &
BT, SRS MIAEE, BEILIYEL, ©ois
B, ERWINE, 3 FATAESIL, FEREI R,
SR EMNAIERE, 248, RTINS, TR, T
MEERERASTE, 10 BRERNE, LIS, SEE
%, (VEERE. BEASERERRARATIERS, SARRS |
RS, §

BEFFERRE: BEENREAEHE, WrAHss, WIH, B, ARk
V-, {TERERETRAAREN. ARl A=/, EEESaRIURERE, FEOH
REEOERRETIHTERFA, BEEEERVERKEITIHTERMA. BE=HERIREER
B, BE%0. BRFER, KFEwaT.
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1. BEDFIMEMNL X AeE

ABHEE: FUERICIISHZEEE, WX LA IV &, SUN=fmANZELE, XYL LN IV
%, HREMUNMRNAESE. OE. NEREEE MR EXIRE. SSIENHKE: SRIEE
SR, PR SLHUEGRER : AAHEHEPIEESS, U ASIOR, PEINAEREDS
N, EERNBEFE; NADH-TR RERIAREWEESC, GMT B, PAS, JHLI O k&
FANSEYRN, REENTRRBTEREARS RIS, Bit | BEAREIES, RIUBBHHE
fgi2iE. Dystrophin /& (+), Myosin (+), LCA (-), MHC-1 (-). BBfR: BBoARLT4EHRE
HUEEST, BLTSLEMiEMT, EBDINALERIRTLEHSRINE, BMEAERRES, ZEARIE
THRAURRBREERSZ, BIAEK. BEARSEREENS RYRT £HE c.11120A>G,
c.12227C>T 8%, HEFERZHETERRT (BEEEXRMERKN). B 2 AEE RYRTE
ERRE. 2R AR, SRUNERE, IITFE2BMEE NMIIEREGFENEREA.
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EREBEERETMSH (MH) XGOS, TRERT 1 XESREYL, BRIFLE, FiRma
K. MESERITIRIAG, FEESK 10L/min (78 10min, AZ BP 125/75 mmHg. HR 100 %
/min_ SpO2 100%, &R 36.7°C, Allen i{3fAME, B MTAMNRIIKEFRIEENE. MHEE
BES: OREIKEEIAIREY 100mg, BERIREXRE, EAUTWMBRAIEER], RREIKE
SIEFSARE 20ug. PEERE 30mg, SEWEA ID 6.5mm RLSESE, EEFRIATIN
BS, BSE 475 mL, BSHRER 12 )%/min, RIFL 1: 2, %S5 BP 105/70 mmHg. HR
76 %/min, Sp0O2 100%, & 37.7°C, FIBKIIS ST~ PH 7.42, PaCO2 42mmHg, BE
1.5mmol/L, AEEKRARAR (TCEXK, BRRMKIRE 3~3.5ug/ml) RimZSARE (120
g/ml) 4ERFRRER, FEITFARS C3-T3 FEEINRR, #MESRERE. MEFFADE 621min, LI
1000mL, HiEEIFLI4MAE 400mL, [M3% 400mL, BKIIE 600mL, AR CK, CK-
MB. [MANLTEEIHEIEREE.,

BTFEEFANEKR, TWEFACTE, FEASEMRETE, EINGHTRMENRRE,
A MH SR, N ICU 845877, A ICURSBP 110/70mmHg. HR 67 J&/min, SpO2
100%, N8 36.0°C, MS43#r: PH 7.54, PaCO2 26.2mmHg, K+ 3.25mmol/L, Lac
1.8mmol/L, [FEIRH SIMV GEENIENR, #iSE 450mL, MIRSER 14 %/%, PS 5cmH20, EHi=
$Eg%, 90min [558E HR BFHE 140~160bpm, BP 120~130/70~80mmHg, [ETHINSLESR
BT, URRANRER, NRRHHEERR 394°C, siikMSo5H7w PH 7.236, PaCO2
52.3mmHg, K+ 4.38mmHg, Lac 5.7mmol/L, IHREERFNBIIATE, EREREHT
#, BP 125/75 mmHg. HR 87 )X/min, Sp02 100%, A% FFEZE 38.1°C, {B{Fakry
MExT. PURZANERERRD, ANANARIFEENREEINEREE. S&EM CK. MNIER. FRIL
BEZEH EF. RESE 1 KM CK &5 2458U/L, MANTIEARS 643.3ng/mL, FRIIEAR
= 147ng/mL, MH If/RiFED 63 13 2, JIFEEEERE MH, REERENBRR, RES
QbibE, RMIFRFERAREN, ENXKIE 2.5mg/kg (NDC 42023-123-06, #tE LOT 301039, B3%
HH 04/2020), #5512 0.25mg/kg/h, FER TEERR. ASILE. MER. WAREREITESSFS
7. BEEEETTEE 36.3~37.6°C, [ CK FFEZE 764 U/L, MANLIEHATEE 117.5
ng/mL, FRINIEETEE <21ng/mL, NG5 2 XEEEs:, NSHEE EEKE, BE8E5
EEIdF2h, BHEIANER, BLuNar, CK MNOEAHN FEEEXTE, EAES 3
X CK && 3051U/L, MALIERES 761.5ng/mL, RILIER <21ng/mL, EEIEER
THEMIREEREAE, ERHN, FLMKRERRECIEST. AEESERERR, E
e BEEFERMRERRE, TREH. BEFERRBHIAEMNER, [ CK NLER
ZIETPE, ARiE5 4 KM CK FEE 1572U/L, MNTEATESE 109.1ng/mL, RILEAT
b= <21ng/mL, [FII CK. FAEBEXR EF. NG5 5 KM CK &= 3143U/L, MALTEH
&= 156.9ng/mL, FRELIEH <21ng/mL. RERSEE NT-proBNP EF, & 856pg/mL,
ECG #Tk I"BEESIHEE, F=2aRx(ESHEiE, FEattiERgnE OV EREEOE, F
[ERFMERET MH B8, 2SSl ECG, RES 9 RN ERIRSEHEKE, REH
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10 REEHMER, FXHERERIFE. NE% 13 REEEE®ERE. KE5%E 17 RIRHSTE
B, RE% 22 Xk, BEEHEN KEIEFEKE, BMEEERIBERE, K% DIC,

i

RYR1 24mOAKAEMN 1 B=fEig={~ (RyR1) RIER '3, iZ2KEH 4 Mo FELN
560kDa FUNFELEFAIRERIUE R, BNIE EAE— FK506 £55%&H (FKBP) IFE 1,
RyR1 E—MEENGSHFRENEE, TEERIXERUEREAPEEER(ER. WBIHERMA,
RYR1 EERZESHIFEFARMHEZNRBIENRR 2, HSEmHEspNaE

(ERM). MH, FEHIMMESEAX 2, RYR1 EREXIFERBIAIARR SRS AH I
% (CCD). Zfu=im (MmD), H=-1HREIE (CRM). FizhlE (CNM) FuseXtE
NAFER ALY (CFTD) '3, HimRkFNZHF, AJFRIMA King Denborough £R&1iE. RYR1 15
NAAR-NBSEIE. FAHEFHIMERE, 1 BIAE—BUE SRR R IR LAR R A B4 AN,
13, BMERER RYR1T ERETES MH K CCD 8%, tBa]IF CRM, ERM FOMEAEYH
HAE 3, ERETNAE 3 MXE: N i NH/CCD1 X (35-614 (USER), hRinhd
NH/CCD2 X (2163-2458 fusmEHFR) 1 CimiJ NH/CCD3 X (4550-4940 f\i=&ER) '3, 1
X#0 2 Xz=%5 MH ZR4EX, M 3 XEEFRMALHERY CCD FREL 1, FeMHEIERY RYR1
HRERTENF MmD, CNM 7 CFTD '3, HZRZ{IRt989oHTFEA RYR1T ERFS .
IRRFM L, CCD BEREINKNETRIZNLBIER, FRAN. BRERIAROIESZ RE0
W, BREwRTHRABPE, SHEREERITENE, MH RERS; MmD BERETNSKS
KT, BHHIINRZR, HEESPZR, FIAMEBORZR, RINEHRITHBE, TRKRIR
SMIN, ERSEEFEINS, FhEahnfFattiE, FUEF MH; CRM BEERAHANKD
XF, SHWRINZER, £87 27085, SHEZXTEERSENSER, (NM BEFERE
FIRINZER, FRAREMW. #7055, HE LR TEMRIINMIZER, SHEPE. XTHE
MENEKEBINAIZ R ; CFTD BEERIRRRE, TFelHIH T 2085, FBIFRINFES.
mim AN 055, IRIMIAE. EADSERERERM '. RYRT EEEXIEMRESR, Ao E
FIRARFRRFER TS ARE, BRZitoEE. AIEERAEEREBAEEEE
X, EECUEIEEIREAREFER, BEFERREREGIHENRRME, HEEREE (R
TEREEEN) LVWOHESRARENTERN, H=BXNRRI, mitEELUIRATER
W, HARTECPRETE, MRREORETRE, RIZERATMZTED, BEr R
O8N, BTRSREAHE, BRIEEERSBER IR, SSIRKRER, BE)L
B, LAPHHAERNSE. SERTEARREER, FEFRINKEESNAZER, #68 MH &
IMEKRE, BINGESHBFEEEIKRIINMIZER, 1ZEE R MmD 63 MH aJgettX, (BRI
R MmD BEAEREARRMEE, BRERIHEEHTEND, OIS REAHEAR
EERATHNRFEEST™E, ELEENRES, MRANRFEDITTER, EREnHE
BUROHTSLEA.,
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MH 2—MEBRIRAMERFESFIAFIS AR ER SRS, BT RYRT BHEEERIR
B, (BT IFRRMEEEMEE 0, £950% MH SRBENAEQE =4, B MH
RAERIER D BEFTHURRSE 0. MARNEMESFISIRARIZE, BENNEEN, S5a
FERE EFr, AEXRERE ", “SHRNFENSFINEINSERIREEXE, #ims O
sIERFIFIR MRS . AR EWGEERAIZTTEMRIEIA, SEEFME. BERAEST
B, NIRBR. BUgERE. OEREESRRL. IWHIBEKRRISIRFEFE RYR1 AR
%, BEBXEMRE c.12227C>T 5 MH RERBX. AMEREA, HEIICHEXES, XBE
ERRPKIEE, FATREFRBELEGIMEFR, BNEFAEREERBENAE MH IRFRMKSE
WEERNT. REBENMTEBRIMESAE, BRIE MH InRFRRTS, J/LFsEN MH
2, BE MHIRRERATDABRRE. RIVEEER. RPN SRR AAHSINE, S
ERBRIRBAE, BRETFALRRE, BAPREETIRAERMESEHRIABER, H5
SEEIRNESHMESILMIREE R MH B9BHI+5FR, Michael R EABHRE—HIESRZENR
Hizsifak4E MH B3, SEEHRERERN, ESETIFAHKRSERERERBRE, F(1%F
FERCAALRAIEAER. £ MHRETH, RERNRERE, EREAAY, FNAMAH
M, BERFIEFET. AMIBEE ICUANME 13X, mIERESZN, SEHIEKE. Sk
FRIDAE. FILER. EBARERRE. SINREERE. OIHESRE. INESHTR, KRB, 1CU,
SRR, OMERESZXITIE, RaTEFE. BTPERFER, BIERERFHMAKRE
hERMET, EEERE MH E, FIRSEGE, RRNSEERELSE, ERESREEREER
SRR, NFRZSYIEAE), HTEE CK MOERAEEHIERTCE, HRPSI6E
RRTILIEATT. BRI, SONAAHWR, BERBLHNTE, E2ERXENNE. B
AIERR L5 MH liafrigfm e ERBSIRH R RN B, FTeiraqiar

(CRRT), (B¢ FIMEEIEANERSD F& 50000 LINHF/NDF, iF5T MRS 72
330~400D, FEXENAAMMRIIKIRER, RESAEASSEAOYAKER, EiFE
BESWRER, SRMEGERNEL. EBATA I MRRERN A IES SERTy
TERAME, BRIERINGTCRUBR GG 3 IS iRE.
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Opioid free Anesthesia

BT  ICRAEE

CASA 9% E1Tie a2 N EELRZIRAYEIN T 2/5/2022 19:30 £ Zoom {7, X—IK
AR EEFFZ" Opioid free anesthesia”,

REFERXEL. FETTHE. XUCE. SRR, L. E5F. FEENEERSFHRIIHERER
MEH. EEETRRSENLM FEYMEIERZR. RREE.

ARFTEROR RS SEEZRAKR, BEBAIBIMECHNEARE. MEEE(E
BRI AR5 BERRIE S REREE, R A SSARIEREE. SELURA
SERFRREK. EARBBINEERILEBENERERE, WMABSENRX D B RmAZ
¥, EEREEH opioid crisis FHEIIEENEAREL M.

BEEZRENA Opioid free REAAETHEIE, $HE ASA W EHBTUVEAREE
EHATHBERARRS. RS CDC AMIYEIRISRZERA Opioids RIITERER (&75755
IRETSRER) FHIBRETEARL 136 2. —FH 48006 AT ILREE HEMSM .

Three Waves of the Rise in Opioid Overdose Deaths

16 Any Opioid

Other Synthetic Opioids
(e.g., Tramadol or Fentanyl,
prescribed or illicitly manufactured)

Heroin

Commonly Prescribed Opioids
(Natural & Semi-Synthetic Opioids

Deaths per 100,000 population

O NWBABULVON

Wave 2: Rise in Heroin Wave 3: Rise in Synthetic
Overdose Deaths Opioid Overdose Deaths
Started in 2010 Started in 2013

SOURCE: National Vital Statistics System Mortality File.
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X4TfEHH: BB F Opioids B FREEES—ERTTHIEFEREN. BEEEEEEFAR
RTHARAREHERZE 5 Opioid, #N{alfEAIE Opioid Zjak/* A Opioid ZHH=EXRIE, i MATEHER
EIREF"E&{EA"IE Opioids 25#: ARISHEEFRIFEIE Opioid Z5¥EFERLIRAGHE
PACU BSAYBPESWIERFONYEN, B ARRIAR Gabapentin, Acetaminophen, R Ketamine,
Dexmedetomidine, Lidocaine FIfREREEERfKIEIE, &7/ \HI5#BKER Acetaminophen 75
EERHRNER. WIINIRRAREAFRE (Transl Perioper Pain Med) 2020; 7 (1) :
152-157 £, HEFEANERGZE. WBXE, K] EMNE(R (Transl Perioper Pain Med.

2020; 7(1): 152-157. PMID: 31712783) -

I EARERMEIESE ASA £iX_E53d Opioid free EFAPRIGKRIARER. RETT
FIIE Opioid free EXERLRARIAZIUTER: 1. KiSmEHERIREE, 2. WIREH LI
Ay 3ED. IR, COVID19 ZiEHAE, FSEBEFAME, (MRBIEEXF
N %R 64 (UFEEEF AHTANIL., 30 )9 Opioid free 4H, 34 L AENE A
75, QIE(FF opioid YE/XJBR4E. Opioid free BRI F Celecoxib 400mg I
Acetaminophen 1000mg, FEZi5ESA Ketamine 30mg #1 Dexmedetomidine 0.3mcg/kg IV
5, R4 Ketamine 0.3-0.5mg/kg/h #1 magnesium 10-20mg/kg/hIV & ELAR
Ketoralac 30mg &&BkFEZ4, SEMES Opioid HIFRERE SFI4ES AL BE LRI,
Opioid free tHEERGHEEREREK, TTRES AT Ketamine BIERAX, ME#E PACU (585
AE). IXITRAESR, WIRETMRSHBATIHEEXH, WIS EEEEERA Opioid free 25
MNFETREEFANENE, 08 Opioid AEHRIBE R E[E(EF Opioid free 75i%, HEIT
ZARFRA, BEBRI/ILE Opioid free SEMEMALINERRLEIZEXE]. t5IA JAMA
2021 FRINEIAA, Opioid Bt BlaHIFEZEREARHMEFEL(ER opioid 254, MR
EIMRIEEYSBE TR opioid LT FZRIKHIERER. (HINESE %, ZARKKRZERN
&ix. TEIIAA Opioid free"Be/5"259%), FABI, FAREIEHNARREXS FwEDEERE,
Af5 Opioid FEEFRRERBAEFM, il Opioid free +5BH, (BNIEEFAIENIE
FEXERZ %, XTI\ f#A Opioid free AY R [RIRT {3 FRAKED Ma N FH4ESARER R FEOGRY 8-
15herz, fBIAJ9fEF Opioid free Z9¥MCANEEIS T, fREBEDEEEIROIBESMERRAB X, &
ENRAA, 1E/RBEEES, (A Opioid free/Opioid sparing Z5¥RJ 88 M T B BERIFARIEREN
RITHEE. XWIFHTOSNANSENMEREREZELL, Opioid free BIARSIERENRIRE
WREMERLHEER.

P EEENBIRRFEARR#EA Opioid free AUBRBKUENAEE (MAC) . EIRRIEATEIR
ERERERRT, f{iHEFEEIES, BPLA Propofol (10mg/ml) 6ml /Ketamine (10mg/ml) 2ml
/Etomidate (2mg/ml) 2ml (6:2:2) RILLBIECAREVE SR IV #EET0EE. 98%mEBEIREKEM
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WERNTRE, LEAY, FRRERFNBEITFR, K5 85%HIHRERE PACU TLHIENESREF
BREHEES. EAXH Opioid free AALLHIEERT—LIREZMIRRIFEAR, fia
Vitrectomy s—LEARRIAREBLIRRA.

BETTHEENA T NIH BREIEEIR)LEE opioid crisis [E5HY The Helping to End
Addiction Long-term (HEAL) Initiative ETREMSIRRAZ. JLF NIH BrERFZATAIFC
MNFERNRESESES. WERMEM 2019 FIEXED, BRI EE R ETARIR
H. ARARBRIEERDZMG L BIARER. SEMNATEERESEN AR
RO R RERYI BT SRNXI T 2R 29IRRT. PETTHEEERTME T BSCI =3RS NIH Z=ERY HEAL
HRImME, £ZEZL— long noncoding RNA {E/9iBrskinfr g IRt . ik
N T RIS ERITRBBRUBME, ERIERTLI4ES 7-10 X, EaliRE EiF5d—Ik
B B FARBIIARNERELSHELERE . BTIKERAGEZEDRBalnKR LFERNE
MABIR-RENNL FDA #UERIEIARER, HIKBERABED HEEFRTRTREXTE
MAEEEIIEEHEREER, IHKESE.

FRFIERSKERRS NSAIDs FIEE%E, (FRITEFIGARAFIZRES, ARFTEXD, NSAIDs RIZ5
IEERNEI TR 2EIMEIASEMNEE (COX1, COX2) , MPRMNMRRFIRRRIEM, FER
K. BB, HERRIER. (B NSAID ZYItEEEKBBEREIER, fIAIsnBRREE, S
eE, MRRMINEEMNBREES, IMIEENMEEEEEAERILAYIRG TR . b
BE|TKEXHE. KEFEBMR, I5HER NSAIDs &), RaBHIZAEEEAFIBEREN
R8, [EFEEMPH] COX2 B NSAIDs Z3¥IfeBa iR, =254 NSAIDs FRBBEIEIIASS
HIMAYARESR, NSAIDs T EINRERFITEZEUA TREAREIIERSIER. XTERFA
J& NSAIDs Z3¥I33 BRERIFN, BRRFKRIERE (<2/E) . JWIEFER NSAIDs I8-mE
RORIAARBRE. RIESCEMRIE, INIARER Ketoralac IV 10mg ERIA ceiling"iREHERET
HEEWFRAARE. ERVANTRENS. RINEAR, HM, {ROFEFRMERNIER
NASAIDs, {BiXAIHREAILUE NASAIDs O a—MEANRREA AT AX L IHREZIRAIEALR

BIEREERIL Dexmedetomidine (DEX) RYERIES. DEX 2EEiEFMER02 5 LR
RAEZIK (02AR) Bz, IWAHEGERS. HE. IMHRREERFEES, BASFEFRID
HIFNEESD, EACEEREMY 6min, ELH 2 AT IRARAERD ICU, ffSHET EiA DEX AYA
R, EEER 100%0MIMHREER, Hith3AK DEX (AKX 30-60%, £9 10%AFHR
REMER DEX, FILZSIIHIR R I BUOEITEFNRIE, Rl 100%0ARRNEEAR, EF
SO RREAASIER. BRIASFINA: 1. Opioid free/sparing 254 DEX RYSESE(E
A, EPASE Opioid Z3¥Ez A& Hm 2. BREFEMAFAI 1 HSERROIRFATEE
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FA DEX IV i@ HEIIAERERER, FREFHRER, (EEREBLRIERIEE, WMASE
Fi DEX iR 2 H iR mie ER™eE, 30 RILL MG, SIMIAREI, EIROREFARS,
EMEMER propofol, Ketamine, lidocaine, morphine/remifentanil, inhalational
anesthetics, F{FH propofol, ketamine, lidocaine, inhalational anesthetics 1 DEX £##8
teER, mRBAREIIRAE], RISshE, BeRERRATHEER. MERE DEXESHEE
AY HR iR IEF0 BP BE(RMEXAIRRAFHIBIERINE. Bl DEX{F)3 Opioid free 1
sparing FFNIEK, 2. DEX Reh IV i@ HEFFATENGIER. X RAIRREsEF, 2016
FENRAI DEX ARMRERNAEEEATRESERE, HIIAKEHRT DEX IBRAEE.
(B EE— R AR MBS E R DEX 5 propofol fELL, & 90 RAISEL-HR
MEEREZFFTES, (B DEX HfEERY BP f1 HR BEHE. EfEEAEINE ICU fEAER
DEX, &R DEX 7 ICU BERERZ LY, FAFER DEX ATSRIEFH—SRIIER
HRABERETEIL. fthiAJ9 DEX B ER AT BEME AR FUURYAR A" 5T£"

= FARIE Mt TEZEEIMHEL Annals of Surgery RRIARATL, EEFARBEHEM
(EFM IR ELLAIRE, BYT/MIFARBEKERER Opioid Sk 20%LA L, X
FRBFARIANER Opioid free Z9WERIEME. XHEXEREMERASHITIA IV
Ketamine 0.5mg/kg, WIERFAKEK, 1455 IV ketamine 0.25mg/kg/h iiEiE, Ketamine
B[ B3R EIARERREXT Opioid Z¥FEKE. BLREKHERFER Suboxone
(buprenorphine/naloxone) FIFiaTT b 254K F 1R (Buprenorphine & Mu I 552K
HIERSEER) . BT eaERMEiEM Opioid ZRERMERE AR EERGIE+S /K
F, MXEBETER Ketamine $EFELUR/ Opioid FERE. (BN IEFEARFTFTEERR
bR Z=AVE B IR ketamine,

AHEISEIR, ZEEMIXIFPEHFIEERN lidocaine FUFERER RIFEFEHNBRAARET.

RE, BEBasKOAFRFEFANARKFAS, BRER, SRR, RS F ASASE
SFEIKID McGill Medical AJHRRATIRIEEE), FHALARBEERMIATIMRE.

T—RSWEETFSE 5/14. 2WNFTERESE Obesity mEIMIARPIERFIZ 2R
LMA, EXKEERS0.
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