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Abstract
Background: Most of the prescribing

errors were found in the discharge process. A
computer program was utilized as a tool for
pharmacist to do medication reconciliation (MR)
before discharging patients. The program will
print prescription containing medications to be
continued at home.

Objectives: To study the outcomes of MR
at discharge process by using computer program
and to compare medication errors (ME) from
the discharge prescriptions that were printed
from the program with those from handwritten
prescriptions.

Method: The research was a quasi-ex-
perimental design. Data were prospectively
collected from discharge prescriptions for the
patients in medical wards over a three-month
period during official hours. The data were ana-
lyzed by descriptive statistics and inferential
statistics (Chi-square test, Fisher’s exact test,
and t-test).

Results: The total number of discharge
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prescriptions was 2,428/14,338 (prescriptions/
items). This included handwritten prescriptions
totaling 2,367/13,890 (prescriptions/items) and
prescriptions that were printed from the pro-
cgram totaling 61/448 (prescriptions/items). ME
were observed in 139/150 (prescriptions/items)
(5.7/1.0 percent), all of which were from hand-
written prescriptions but no errors were found in
printed prescriptions, the difference was statis-
tically significant (p-value < 0.05). ME that were
found and corrected were dosage too high,
dosage too low, inappropriate route of admi-
nistration, incorrect quantity of medication, and
unnecessary drug therapy at the incidence of
32.0%, 19.3%, 18.7%, 10.7% and 9.4%, respec-
tively.

Conclusion: MR at discharge process by
using the computer program is able to prevent
ME, and the discharge prescriptions for home
medication that printed from the program were
observed to have less ME than those of the

handwritten prescriptions.

Keyword: medication reconciliation; medica-
tion reconciliation program; medication errors;

prescribing errors
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Abstract

Voriconazole-induced central nervous sys-
tem (CNS) toxicity is a common adverse drug
reaction (ADR). It is associated with voriconazole
plasma level higher than normal trough con-
centrations and other factors decreasing elimi-
nation of voriconazole. This CNS toxicity can
be prevented by prescribing the recommended
dose of voriconazole, on weight-based dosing.
monitoring liver function test, and monitoring
therapeutic drug level of voriconazole. Reduc-
tion or discontinuation of voriconazole could
alleviate this ADR. In addition, the co-precipita-
ting factor of voriconazole-induced CNS toxicity
should be resolved. This is a case study of a
40-years old woman with B-cell acute lympho-
blastic leukemia (B-ALL) developing confusion,
disorganized speech symptoms, and hallucina-
tions after three days of oral administration of
voriconazole at 200 mg every 12 hours (4.7 mg/
kg) for treatment of invasive pulmonary asper-
gillosis. Voriconazole-induced CNS toxicity was
diagnosed and pharmacist was consulted. On
reviewing the physical examination, the labo-
ratory tests, and the medication history, there
were evidences of a little bit higher blood level

of voriconazole than recommended level and
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abnormal liver function test. These led to high
blood level of voriconazole and induced CNS
toxicity.

This report indicates the importance of
preventing voriconazole-induced CNS toxicity.
Pharmacist can play role in this prevention by
screening high-risk patients, reviewing adminis-
tered dose, and co-administered drugs, iden-
tifying drug interactions, consulting to monitor
liver function test and therapeutic drug level,
assessing for causes and co-precipitating factors

leading to voriconazole-induced CNS toxicity.
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Abstract

Carbon monoxide is originated from
incomplete combustion of carbon-containing
fuel. It is found in smoke from fires, industry
with running machine or engine, and automo-
bile exhaust fumes. This gas is colorless, odor-
less, and non-irritating. Therefore, patients who
exposed to carbon monoxide were unable to
detect this poisoning exposure by themselves.
The mechanism of carbon monoxide toxicity is
the binding of carbon monoxide to hemoglo-
bin at higher affinity (approximately 200-250
times) than oxygen, resulting in carboxyhemo-
globin and less hemoglobin binding to oxy-
gen. The oxygen carrying capacity of red blood
cells is diminished and consequently causes
a decrease in oxygen delivery to peripheral
tissue that leads to tissue hypoxia. The com-
mon symptoms of toxicity are headache and
dizziness. Other symptoms are nausea, fatigue,
confusion and flu-like symptoms. The diagno-

sis of carbon monoxide poisoning is based on
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symptoms and history of exposure. The general
management is to bring patients from environ-
ment of exposure to fresh air, remove carbon
monoxide-contaminated clothes and change to
new one, administer 100% oxygen, and closely
supportive care. In some patients, hyperbaric

oxygen therapy may be useful.
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CO = carbon monoxide
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Etelcalcetide: A New Option for Secondary Hyperparathyroidism
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Abstract
Etelcalcetide, a new-generation intrave-

nous calcimimetic agent, is indicated for the
treatment of secondary hyperparathyroidism in
patient with end-stage renal disease who is on
hemodialysis. It showed a statistically significant
reduction of parathyroid hormone compared
with placebo or cinacalcet, an old calcimimetic
agent. Side effects frequently observed are
a decrease in serum calcium, muscle spasm,
diarrhea, nausea, and vomiting. Being an intra-
venous dosage form, etelcalcetide may be an
alternative option for patients with secondary
hyperparathyroidism, who are non-adherent to

oral drug therapy.

Keyword: etelcalcetide; secondary hyperpara-
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TgUszasAgangAnssungsuaslisundeainnissuunany

1. @u13aesuneneISaITInewazn1ssnivnzsesiuunTinTesfgwuuRsgila

2. annsnesuelayannduinguasnaansnendinvesedmannadindla

3. ansathanuinunanuanUszgndldlunisusvianandunssule

uni

Azgailuunisinsesigawuuiieni (sec-
ondary hyperparathyroidism) Dunmsdinule
Tufthelsalamededs  Tnsanzdinelsalnizess
szoggainefldsunsreniden  nzeesluunin
Insossgauuuyiegll Aenneiseuminsesdls
waziiunsvdssesluumsinseesuiniy Wune
fiAnnmNuAnUnAvesaNnaLIsIRazn s nTug
Uhelsalameds (chronic kidney disease-mineral
and bone disorder; CKD-MBD)

A1z CKD-MBD Junmeunsndouiinuves
TufthelsalaFessfeatesiuamufiaunfesszdy
wpaldes Weansda sesluunislnsess Inndiudlu
\80n LazIzeu fibroblast growth factor-23 (FGF-
23) %qﬁNasiaﬂizmumiwéfmLﬂgauﬂizgﬂ (bone
turnover)  Lagmatinuealfsunnnznauuanlas
$19N5¢AN (extraskeletal calcification) dwalviiin
nsazauvowaadenlunisvaondon  (vascular
calcification) AmgfnaFuRnULTeATiANg
vauvesla (glomerular filtration rate; GFR) oy
71 40 fiaddnssewit eswinnisvhanuvewiae
19 (nephrons) flanas annistueeneanada vin
msavauvomearlesaludondiuty  dwansedu
nsndsgesluunisiivsess way FGF-23 vl
Aamsdudadoundu (negative feedback) amn1s
ganduuazifiunisiuesniloanesafivioln g
a9 FGF-23 fnnifuludsnansedumsaine uaz
wdgesluunsinsesdiseunisinsesdlnensy
uammm’f FGF-23 Ssflnaannisadna calcitriol 7
ln ihlinsgeduneaion uazvloavesaiiniaiu

g1nsanas dwalninisnszunisvaigesluuni-

238

silvsessisoumsinsesdunniu®®  indunme
gosluumslnsessigeuuuyiegd dauandlugui 1

lun1izgesluunsiinseunganuunie )l
U3 calcium-sensing receptor (CaSR) Wag vita-
min D receptor (VDR) anas vilisionnislnsosa
Lausanevaussnenaaideuay calcitriol 1o
pehavnyay dwalfAnnsulsiufiaTuvenyad
WnIoea uazlinnaunlngesals (parathy-
roid hyperplasia) #1131

N195NBIABYIAINTUNIIZTDST LIUNITI-
Insevsganuuygilutlagtu fedldsnw 2 ngu
wian louA calcitriol viseauRusvedIndiuA (vita-
min D analogs) LLazﬁnﬂEju calcimimetics

gy calcimimetics 7ildSuNsTunsdou
Jwelulszmealne & 2 19015 oA cinacalcet
sURUUTUUTENU Ly etelcalcetide JURUUAALN
naonLana1’

NMUMIUMITNEINIIFasIuUNI N TR UY
NRBNNA9Y cinacalcet

Cinacalcet \Jugngu calcimimetics fausn
filgsunisenfAninesdnisomsuazen Ussine
anfgolin oongvsdufiu CaSR teiuaanula
YDAAGENDATE (onized calcium, iCa) waNwad
yilfannisadrauaznsndagosluumlnsosd’
cinacalcet LHugluguuuuiussmu vueildiEu
fu 30 Tadndy fudssutues 1 A%y aunsoudia
YNARIUTVUINGIEAAD 180 HadnTusioTu’

TufthelsalniFessrorgareilésunsieon
Heauazilnnizgesluunisinsesdawuunfsni
seaulunansissussainnudym vascular calci-

Saicheua P, Keatsathit T



’Jﬁﬁ’]imﬁlﬂjﬂﬁﬂiﬁw&’m’la
U7 31 atu? 3 n.9.-6.A. 2564:237-250

T Yuaanvadwais

l aandunaawain

madenindlunisshwaneeesiuumainsesdaauuiend

'3

Danmading

a

U
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Tugnnaziintsvinauveslaanas

- fusanoanaianas

- ghauaadlnseananas

FGF-23 = fibroblast growth factor 23

5UN 1 nalnmsiinnnzaeasluumsivnsesdgmieilugUislaneizess

fication 91NA1SANEIUDY Raggi P tazAmuy’ Anwn
Nan1siia vascular calcification laedana Agat-
ston score Wag calcium volume score Iuﬂﬁjm
AF3u cinacalcet Smfuindud  Aunguiilésu
RMFANELR WuInguiléisu cnacalcet ady
INAUAT Agatston score \fisTuan baseline 'l
Aafunguilldiuianyiniiug (p-value = 0.073)
widl calcium volume score Lﬂ'wﬁumﬂ baseline
Yoway 22 tosninguiildsuiangdnmiuang cal-
cium volume score Lﬁmﬁumﬂ baseline 508ay 30
(p-value = 0.009) asUnanisnwdslaidaaulunis
1% cinacalcet Lﬁmhﬂammil,ﬁ@ vascular calcifica-
tion Welsufunsshendednfiud enafitladei
Mmlinan1sanwlddaan 1wy anusiudelunissu
Usgnue

98n13AnT post-hoc analysis 1w§ﬂwﬁ1ﬁ
ANUSINIeluNTSUUTEM U URINISANEIRINGT
Wisuiflsunguitlésu cinacalcet $amfviniufdy
nauildFulanzinndud wuin Agatston score Lt
Fuan baseline ¥oay 17.8 way 31.3 AU

(p-value = 0.02)" usegrglsimunuin cinacal-

NIVUN @B, SeyTni Inwanngd

cet liannsnanarandsddunsne wiernuides
TumsiAnlsarilauazviaonidenlugtieenidond
finnggesluumninsesdguuunieniissauuiu
nangiaguLsa’t

f9U3i71 cinacalcet 9giluszansamlung
angosluuniinsesdlufUisnenideniiiniig
gosluunsinsosdgeuuuniegd usidesain
cinacalcet 1fugngunuuTulsEmIulaziUefled
Sumsrenidendnilenguiuuiudsemudiuiuan
Fodunnususielumsldendaduddnlfiinne
M33nwFiR 9NMsANWIYes Gincherman E uag

2 Fnwianusiudlelunislt cinacalcet law

ARY'
Tarandnsnssugnnieglu 1 U nuiiliiesSosas
29 Mnsuenegesiaiiies loglilmanainnisniiens,
N135UEIUANINNATIUALINTUNIUFUB I TVRY
cinacalcet  viigUleinusmdalumsidenties
WaENISANWITDY Lee A Uavanz” wugthenln
' = [V ~ 1% =
Ausuileadlunisly cinacalcet wigssosay 28 i
¥ | Mg v ] = Y =y
Athdnlilianusiuiielunisldentefosas
49 satlunsiengu calcmimetics vilaluainilsy

a ¥ A o = 1d A
WUvgIAAaealdena1 Jsoratdumadenlunis
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Snwiffihevenideniiianzeesluumslnsesdas
wuunRsnifilslviausdielunissulssuen

unanuifingussasdlunsinauedaya
MAUNFYINGT Nan13AnyImMeadln saudsenshd
WeUszarvad etelcalcetide

Hoyaily™
"lﬂjlamﬁiy,: etelcalcetide
Fomaad: N-acetyl-D-cysteinyl-S-(L-cys-
teine disulfide)-D-alanyl-D-arginyl-D-arginyl-D-
arginyl-D-alanyl-D-argininamide, hydrochloride
gasluana: CH,N,,0,5, XHCL
gnTLATIATUARIRIUN 2
sULUUB": etelcalcetide fidmelulse-

) v

welne  Uundndaeiluguwuvansazanedmsud

o

WraRAaenA1 YuInANULIe 2.5 Jadnsu/0.5
1aaans, 5 Naaniu/1 1addns way 10 Naaniu/
2 faddns TWeveniséin Parsabiv™ waalae
Patheon Manufacturing Services LLC, USA U339
1ng Amgen Manufacturing Limited, USA ﬁﬁumﬂﬂu

Tudszwalnelag USEn waulau Usewelng) 31n
lay Zuellig Pharma Ltd.

M. N M. N M

Cl

N
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AENUANISNTYNAAEAS
nalnn1seanguns 1
engvislasnsduiu CasR My G-protein
couple receptor fnaannisas1aLasndsgesluy
wislnsegnanaeunisnseyn lagdiu  D-cys-
teine w89 etelcalcetide Juiumeanusy disul-
fide covalent AUAILIUY cysteine 482 U499 CaSR
FauRnnsnsedu CaSR™" dumisiieangyduansng
910 cinacalcet %&Lﬁumlﬁﬂuﬂﬁju calcimimetics
1ny etelcalcetide dunU CaSR UsLiel extracellu-
lar @1U cinacalcet JUAU CaSR USIIeY transmem-
brane (U7 3) Ssfinanandeing iuansnaiu'®
NAYDINFUNAAENS
Uszansniwlunisanssavgas luunis
Insoed unaides Woanasa uaz FGF-23"
nsAnwndunarianstuenaiainsgunin
7 32 au woadu gildsuevasn (placebo) uaz
etelcalcetide 0.5, 2, 5 waz 10 aanTu wuaIN190
anszavsesluunlvsesnsovas 3.5, 21.7, 55.4,
69.0 LAz 72.6 AUaINU Inda1n1sansyaugasluu
W NTsANaIINtATUET 30 WIT WANEISAIN

o w

nauilagmasnegeliudAyneada  (p-value

m m m
M M M
b\ o b\ o b\ o DJ\N o
Poheph it
M
N'J\N

5UN 2 gnslasea3naned etelcalcetide™
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< 0.01 dwfvruwen 0.5 Haansu waz p-value
< 0.0001 dusuruIAen 2, 5 ag 10 Taaniw)
NaRBIEAU iCa luwanaun wui etelcalce-
tide VU1ABN 2, 5 waz 10 Jaansu dnaanszau iCa
wanensegnalivedfynadfdedisuiuenvaen
(p-value < 0.05) IneufuTLInen us etelcalcetide
0.5 fiadnsu dnaan iCa LiuanAsAveaDN
nanoszAuneanesaludonliunnaieaine,
waenagiltdudAynsadalunnuune
nasle FGF-23 Wui19u1n etelcalcetide 5
waz 10 dadnsu dnaanszau FGF-23 Lans19aInen
naeneg 9lNYERYN1I9EnA (p-value < 0.05)
waseszAuIniufluien (serum 1,25(0H)
vitamin D) WU etelcalcitide nnAmussliing
AOTTAUIMAUALULG DA
AuantANIsndvaauAans -S>
TuffthelsalaEosazeranineilaunsen
Heonilnaulamandvaumansves  etelcalce-
tide tJunuuidunss (linear pharmacokinetics)
Onset of action: etelcalcetide ansysu

F05UUNSMTeEn A8ty 30 WININaIAINANg

madenindlunisshwaneeesiuumainsesdaauuiend

'3

Danmading

a

U

UIMTYIMINABATDAAM

N19NSERABEY: ANNTANYINANTVIAU-
aninud  ludthelselaEosissozgareilasy
nsneniden azdinsnszaneen etelcalcetide 1Uu
WUU 3-compartment model’® U311m5N13n52318
g1Uszanal 796 dns enduiudayiiuludenlaed
dndniilaianansoduiulusiu (fraction unbound
ratio) i 0.53

nsiAsuaNIWeN: etelcalcetide lairunis
Wasuanmelneteules] CYPA50 usignivdsuanin
Tudeslveglusuuuuiiainlng conjugate fusay-
fuluden laogUuuuiide area under the con-
centration-time curve (AUC) u1nnin etelcal-
cetide ﬁL“ﬁJu parent compound 89 5 i

N1593087: etelcalcetide gniusanniela-
anzluftheidnshenvedaund udfiaelsela
Fossszzaiieiildunsonien etelcalcetide
awgndusenmsmstlenidenserdoslaifienls
AIN1593M8 (clearance value) Wiy 7.66 8n5ma
Falus Tewulutheonden (dialysate) Usvana
Jowar 60 lulaanezievar 3.2 uarlugaanse
Jeuay 4.5

Calcium-sensing receptor

B

00w —

Etelcalcetide

Cinac alc/e(/

)
T

']
- — [ ]
Calcium

- -

o -

U 3 nalnnnseangmizves etelcalcetide™
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A1AS9TAN: 18.4-20 TladmSuheauama
willAnAsatin 3-4 Jlugthelsalasesisvegaaing
Aldsunsneniden Jenansalvienduavias 3 A%

Ujnaensendneen’

Etelcalcetide lifinasansvitauvesioulel
CYP450 wie P-glycoprotein Falyfinafueniiudey
anmlngtoules] CYPA50 videeniignuudssiuls-
LUSUMY P-glycoprotein

ASANEINISARLEN

N15ANEIUSZANSAINVBY etelcalcetide
wW3sugunueIvasn

Zhu Y wagaue Tul a.a. 20207 vin1sAne
WUUNITILATIZNRAUIU (meta-analysis) @Anw
Usz@nSnneues etelcalcetide tigufivgnasn
990 & n3Anwidu randomized controlled trial
(RCT) lneman1s@nwinan (primary outcome) Ag
dadugUaeifisesluuniinsesdanasinnin
Yovaz 30 91 baseline wazftheifisesluuni-
Tnseadsnit 300 AnnSusiefiadans nan1sane
WU etelcalcetide U39] primary outcome W
asdlduinninnguitldeivasn lasfidraruides
AW (relative risk: RR) 8.64 (95% Cl, 6.66-11.19;
p-value < 0.00001) e 11.80 (95% Cl, 8.15-17.08;
p-value < 0.00001) MUE1AU S18azLdYA baseline
characteristic wae NanISANEILARTIUANT ST 1

A1sANEILUSEULNgUUSSANTATNYD Y
etelcalcetide U cinacalcet

Block GA wazamg Tul a.a. 2017% vinng
Anwlufuaslsaladesilldsunisenidentn
JUudu 683 au vimsAnwuy head to
head, double-blind RCT nnauilsyiugesluuni-
slnsesruInnIn 500 WlnnSusedadans wiadu
nauTlAsy etelcalcetide 340 AU WABTUFY 5
findnsu 3 adwiodnin (vunegegn 15 daaniu
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3 adatedand) nauildsy cnacalcet 343 au
YU FudY 30 Hadndusotu (vuinegean
180 #adnsu) g primary endpoint TNag U8
fifiszsugesluunislvsesdanasuinnindevas
30 \lewflauann baseline 1in wu3nUszansam
etelcalcetide lailsinaenin cinacalcet InggUae
nau etelcalcetide 1Nl primary endpoint
Jouay 68.2 ua¥nqu cinacalcet Soway 57.7
(p-value = 0.004) @1 secondary endpoint AKa
JUaeiilszfugesluunisilnsesdanauinnin
fovay 50 Wieawieuann baseline wuinUszanznm
etelcalcetide hilarioandn cinacalcet HUaengy
etelcalcetide LUna91 secondary endpoint Segay
52.4 warngy cinacalcet Sowar 40.2 (p-value =
0.001) usigflhediflsysu FGF-23 anasnnninfevas
30 910 baseline iy Sevar 74.4 wag 57.5 Tungy
etelcalcetide Way cinacalcet MuaIAU (p-value <
0.0001) dumathafsinui fhertsaoinguldsy
HaT9LAENINE BiuanAsAuREsittdAnyIena

Palmer SC wagmmg 1ud a.A. 2020%
NIN1IULUY  systematic review Wag network
meta-analysis  LilafAnwUsEANSAMYBILINGM
calcimimetics lawn cinacalcet, evocalcet (Ll
Jmudrelulszinelneg) ey etelcalcetide Tu
n135nwIn1EsesluunIsIiNIeedgLuUnAv gl
52U 36 MaAnwATizUuuUASedy RCT waz
quasi-RCT wWiguiigusenitamsldengu calcimi-
metics (wiafen wdeldsuiunsinudy) fuen
semsdulunga caldmimetics ayusvoimiua
g1vaen wIBNIIIRAReNNTvsesn luktlelse
ndedirufefihetgndnela Yawa primary out-
come e sedvgasluunslnsosdiianasieseiu
Whmnewasmsioweadenludendt dw addi-
tional outcome ABIANANITAADINITUINLALIF 9|
liud eduld ewdou wmnsallifiadszasdvie
Feuse dnMsidedInnnyname  8nsINISIEe
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A15197 1 Baseline characteristic wag KANSANYILUUNNTUATIEHBANIU VOe Zhu Y wagauy™

ANsAnEY  Etelcalcetide 31w Baseline gasluu  s¥aziian RR [95% ClI]" RR [95% CI]*
wneway  gUle winlnsesd  Anniuwa
(519)  (Wlanfusediaddns)  (Fumvi)
Bell 11: 5 Jadnsy l: 34 11: 662+442 q 3.50[0.89, 13.87]  6.00 [0.83, 43.13]
(2015) 12: 10 §aansy C: 34 12: 765+481 8.00 [2.10, 30.55]  14.00 [2.02, 97.08]
C1: 6194310
C2: 6024239
Fukagawa 2.5-25 fiadnsu l: 78 |: 536.2+245.7 12 14.81 [5.66, 38.75] 45.41 [6.42, 321.09]
(2017) (ALnaY 7.8 C 77 C: 568.1+354.1
Jaansy)
Block 5-15 aansy l: 254 l: 849+520 26 8.95[5.91, 13.57]  9.69 [5.63, 16.70]
(2017-A) (ALa8y 7.1 C: 254 C: 820+386
Jadnsy)
Block 5-15 Jadnsy l: 255 l: 845+464 26 7.83[5.36,11.44]  11.56 [6.57, 20.32]
(2017-B) (GRILREES C: 260 C: 8524552
Jadnsy)
Total l: 621 8.64 [6.66, 11.19F° 11.80 [8.15, 17.08]*
C: 625

| = intervention (Ngufl@suen etelcalcetide), C = control (Nguflasuvaen)

" dndugUrendsesluunsinsesdanasnnnirfesay 30 910 baseline

¥ Q’ﬂ’gﬁﬁaaﬁuumﬂlma&éﬁm’h 300 Alnnsusadaaans
€ Heterogenecity: y°=3.17, df=4 (p-value = 0.53); I’ = 0%
" Heterogenecity: y’=2.81, df=4 (p-value = 0.59); I* = 0%

FAnanlsanaoadeniila amziilaaumal way
gn5INSIARNTEYNTIN Nan1sAn¥IMUIIEINGH cal-
cimimetics  wnviiainaangesluunisinsegdis
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Abstract
Amisulpride is a benzamide derivative

which categorized as second generation anti-
psychotics that selectively blocks dopamine 2
and dopamine 3 receptors. The clinical effi-
cacy of amisulpride to treat schizophrenia is
superior to the first generation antipsychotics
as well as non-inferior to the second genera-
tion antipsychotics. The recommended doses of
amisulpride in schizophrenia patients with posi-
tive symptoms are higher than that of negative
symptoms (400-800 and 50-300 mg/day, respec-
tively). In terms of safety, the most common side
effects of amisulpride are extrapyramidal symjp-
toms and hyperprolactinemia, however the side
effects are considered lower when compared
to haloperidol and risperidone. Few metabolic
side effect is found and the effects of adre-
nergic, cholinergic, and histamine blocking are
still not reported. Moreover, the QT prolonga-
tion associated with cardiac sudden death from
amisulpride overdose was reported. Therefore,
the risk assessment should be performed prior
to starting amisulpride, and closely monitoring

after using medication.
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T53man (schizophrenia) Wulsaiadma
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LaRYIlIATAANIENUNINY I 15-30 U (339
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oA @1n15asiia (delusion) @1n1sUsvamuasy
(hallucination) AURAUNAYEIAINA (disorga-
nized speech) ANURAUNAYBINGANSSH (disorga-
nized behavior) LagAaRinUnfveInsiadelm
LU catatonia Tngeinissuuanisfinuldves
LouA 9Invasiia wagensUsTamviaeu

2. NANEINIIAUAU (negative symptoms)
WU wates viAunsEResesu v luiddnd
ANNEY NTLARDENVNDTTNIAaNANN 1§o75unl
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Tngonisiuauiidnnulaves loua nisuansosn
NNOITUAITNANAY VIAAIUNTZADIDTUY
1 1 @ v aa 1 cl' v
wingalsinudsdisn 2 ngueinisinulalug
Urelsndnam Aie ndueINsinuN13An (cognitive
symptoms) 19U @usuazanudeas lasnsadn
legnsaummauNg ANNEINNTAtUNITIANIT Andu
19 MeuHuanas LagnaueINIIuesual (affective
symptom) WU FuAs1 Innfna wevia 1193717
lagngueIn1seuesualinnusiuAungueInis
14 1 1 =3 M Y 1 a
wuinuazay  wiegalsianuliladungueinisy
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ddildlunsitedelse
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AnNINTINglsAIRANAIL Diagnostic
and Statistical Manual of Mental Disorders, Fifth
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Wussegnau 1 weou (nedesdiennisiute 1-3
pgeley 1 91A19)

1. 91N1TNaINA
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A egtlosuy 1 heu uagluszuzeinisih (pro-
dromal) #3835z 1N1SNRaLNGe (residual) 919N
WERNIZEINITAUAY 15001715MUTD A BE19llas
2 81019

D. lsmImo15ual (schizoaffective) waglsm
a15uala0aia (bipolar disorder) nialsaZuLad
(major depressive disorder) fiflorn1svneingau
My (psychotic features) Azgnitiadeuenaanain
Tsail

E. o nsaedlulaiinainnissneiniee ns
THansianiin wionnzlsndu
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Retestulsadmanifuegnann fo Wugnssu way
ANURAUNRvDIENSTILAL T uELDS

sruvasTaaiiluaussiiiisadosiulsa
Inan’>’

Tsadmandanuduius fuarsdeuszam
vanewia lnsianng dopamine filseduiiinunfias
naviliAnlsAInLnveaui lagluaniizun@ dopa-

g15nwlsAIRAYN: riidalnsn

mine Y9 UNIU pathway nan Tuszuulszamaiu
nana st

- Mesolimbic tract & dopamine W&9N
ventral tegmental area (VTA) lunszdusasu
dopamine D, 91 limbic system Ha8puALo753a]
LagngAnssy warilleofinnsvienn dopamine ﬁgq
HaUnG  dawavinlmine1n1siuuiIn 1wy Masin
Ueanuanu

- Mesocortical tract & dopamine W&IN
VTA lunsedusasu dopamine D, 7 prefrontal
cortex  themuANeTNailarnsous  uaviled
M3¥9u dopamine 7isninund dswariildin
9IN130UaY WU 1So1sual wendd Laziinayvinlilie
o1MsFuiARTRAUNR 19y aunBanadugas sl
A1UN30ANLABE NANMINHLNS

- Nigrostriatal tract & dopamine W&IN

Y A

substantia nigra lUnsedudidafu D way D 9

q
a

striatum HremuAuMsiadeulmvesiny uay
dlofin1sviheu dopamine fisnasinund deavivli
LWINDINTT extrapyramidal symptoms (EPS)

- Tuberoinfundibular tract & dopamine
#8390 hypothalamus lunseusiu D, 7 pitu-
itary gland finaannisndsgesluy prolactin Uag
dlofin1sviheu dopamine fisnasinund deavivli
Annands prolactin fiuntu wasviliiAnny
hyperprolactinemia auunla

M59191uves dopamine i mesocortical
tract, nigrostriatal tract wag tuberoinfundibular
tract AERANUAUNUSAUIZAU serotonin NEIAB
mnflssiu serotonin fige alunsefufiu SHT
(5-hydroxytryptamine 2A) i dopaminergic neu-
ron @&l dopamine §in15udsanamILIN

faifu Tugfthedaan iaainmeieu dopa-
mine ﬁgﬂﬂmﬂﬂaﬂl mesolimbic tract @wwalifiin
an15uun Twaedl mesocortical tract s
¥197u dopamine fianas Jsdurusiuseiu sero-
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8ININUVIN MUY UWagaun1s3AntuEeInnT

WhnanekazuuInanisinelsadamnn >’
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nmssnwlsedsanuualeidu 3 sver loun
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desnluudazszerilonnts  ArmsuLSITiuanng
fu Taonssnwudseenidu 2 suuuuiddy o
nssnulaglilden (non-pharmacotherapy) ag
ms$nwlagldfen (pharmacotherapy) Fadasfiuns
Shwmanlugthelsndnnm

g1dulsndIaan’>

Tutlgduensulsadannm widlilu 2 ndu fe

1. p1ulsadaaniudl 1/ nquian (first
generation/conventional antipsychotics) aan
quisdudesasu D, fasesdu limbic Wuwndn vihls
vssmeInsauuIntan  wadluszansainlunis

UITMIeIMsauaulates  laeanuaunsalunig
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Sudastasy D, vosslunguiifinnuuandiatu &
wandlumsad 1 uaﬂafmﬁaﬂuﬂduﬁé’qamwa
Fudaiignsusy 9 W adrenergic, cholinergic,
histamine TAWANA1AUME EIHARBNATINALIAIN
msldendiuansaiy

2. v1dmilsndnnnud 2/ ngalv (second
generation/atypical antipsychotics) aaﬂqw%‘é’ug’q
#%u D, flanedin limbic Wwuieafuendulse
Inaniudt 1/ nga wilianuusdlunssudsiady
Dzﬁﬁfmfh5ﬂﬁgaawiuaajuﬁé’ﬁqm%u&ﬁa%’u5—HT2A
Viauaaa’au mesocortical tract, nigrostriatal tract
wag tuberoinfundibular tract vil#sgAu dopa-
mine Wik deravilifussimennisiiuau dunis
3Am anpudedlunisiin EPS wavn1e prolactin
Tudengunudwu  Jududefivessrimilsndaam
naslvsidlowSeuifiouiunguim useenalsfinuen
Aulsadnunnnguinivaiesen1siinatiufeans
Frusunuedniinmingiin 1wy dwiingdadia
seiulalaamesoaludongs wwnu 1fleaainen
ﬁqméﬁﬂ%ﬁé’ﬂ&ﬁﬁﬂ 5-HT _ (5-hydroxytryp-
tamine 2C) uag histamine H 7 hypothalamus
dmalififinenueenemns wasviliindadia
Snvnadaiiquisdudeiasu muscarinic M, Augivad
vosfugeu dwmartiliAnnizhededugiu

azfidalnse (amisulpride) \duelunguen
fulsadnamguit 2 IesueysiAluvaneussmearilan
Tudeusldsnwlsmdany’ dwsululszimalnele
SuousfAlvidmineluiudl 26 §uau w.A.2550%

M990 1 udnsseauAuLsIveeiulsadauanguil 1/ nduin lunisdudeinsu dopamine D

AN TIVRLET TUNITETUEIRITU D

I8N

5AUge (high potency)
seAUUIUNAN (intermediate potency)

sefusn (low potency)

haloperidol, fluphenazine, flupentixol
trifluoperazine, perphenazine

chlorpromazine, levomepromazine, thioridazine
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amisulpride #inalnniseengnsniaudunizee
#1%U dopamine Wiiesaeaiien Sauansnsannaln
miaaﬂqwéﬁmmmﬁm‘bﬂ%mqu’uﬁ 2 figtuiasta
$US5-HT uwav D Jundn lnenisAnwmienadnny
$1891UUsEANS AMNLarANUaRAABAINATIT e
at luunemnudlaglidoya amisulpride Tunissnw
15AARLAN

Hayan3luvase amisulpride®*?

"?J'amﬁzy,: amisulpride
Fonaad: 4-amino-N-[(1-ethylpyrrolidin-2-yl)
methyl]-5-ethylsulfonyl-2-methoxybenzamide
gslaana: C H NOS
Taseaframandl: aunusves benzamide Aauan3
Tusuit 1
nanfasiduuuuRsinglussmelne:  5ULUY
gudaindouilan Turuinaunss 100 way 400
fiadnsu/da f¥onside Solian® dnsiviielag
U3t wluil-anufia (Usemelng) s
naYNaAEanS> 2

#15u dopamine WJuidmanenilsiidfaly
nseengvsvesedlsadnnm Taefasu dopa-
mine wiadu 2 ngulng) (O, D, family) Uszneu
fe 5 subtypes (0-D)" Faandluansed 2 wag
Wui1 subtypes AifiAnnuduiusiulsainnm fie
subtypes D, D, uaw D, mniinsdudaiadu D, i
post-synaptic UStaad prefrontal cortex azannI13as

g15nwlsAIRAYN: riidalnsn

nszkaUsEaIn dopamine (dopamine neurotrans-
mission) YliAREINITALAULATANURAUNRAIU
n133An vauzfinsdudainu D, 7i pre-synaptic
UsI prefrontal cortex IRTETARETITSR dopamine
FAUTINBINIAUAULAZMUNTIAALA drmSunis
Fudashsu D, 7 post-synaptic U3kIas mesolimbic
rann1saInTzalszam dopamine UL meso-
limbic 16 F98UsTmeIn1sauuIn'
Amisulpride fignsnandainen fio eangws
zaslumsudenu D, uaz D, (11NA1TAN
ABUDNNBERINAADY (ex Vivo) WUTIBIIUAIY
Jumzee D, 1IN D, 2 W)’ wazlufinasrafisu
D, D, wa D, Tneusnaauosfissu D, uaz D, gn
Fudauiuune Tag amisulpride w98 (50-
300 faandu/) sxdudssiu D, D, 7i presynap-
tic U3as prefrontal cortex vilifiunsudsans
doUszam dopamine FI83NEIINIHIUAY VY
flonluruings (400-800 Tadn3u/fw) wdudai
3u D, D, 7 postsynaptic U3vaas limbic 1Jun1s
annsdanszualszam dopamine (SUA 2) ¥
$AE19INTANULIN WAL AINdiANYeuTu
fUsh¥u dopamine #iuskias limbic way cortical
11AN91 motor striatum YlARUAISIARAIE EPS

Taiwuin amisulpride fauaiunsalunisiu
fUfI5U adrenergic, cholinergic, histamine ay
serotonin  ¥lsilaimunadnadiesainnsdudaiadu
Fanann wu prusulafinmausiUasudseiun 99
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:a amisulg‘rida AuAgd (400-800 Hadnia/iu)
usfiiadu D2, Ds i postsynaptic
dauasufinisdinsumlazain dopamine
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D1 Family D2 Family

D D D D

1 5] 2 )

Signal

transduction

UStauwuuIn

¥
SRty
A151197U

- G stimulatory sites coupled - G inhibitory sites coupled

- N3 adenylyl cyclase (Wil CAMP) - Sy adenylyl cyclase (@n CAMP)
= ﬂiséju potassium channels

- U89 calcium channels

substantia nigra,  hypothalamus, substantia nigra,  nucleus accum-
caudate/putamen, hippocampus ventral tegmen-  bens,

striatum, tal area, frontal cortex,
nucleus accum-— striatum, olfactory bulb
bens, nucleus accum-  (wuluszuuuse-
frontal cortex, bens, AVdlIunand
olfactory bulb olfactory bulb Lvh‘lfu)

memory, decision making, locomotion, cognition,
attention, cognition, attention, sleep, impulse control,
impulse control, attention memory, learning attention, sleep

locomotion

substantia nigra,
hypothalamus,
hippocampus,
amysgdala,
frontal cortex
(wutlawannlu
Seuulsyam
dunan)
cognition,
impulse control,

attention, sleep
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uaﬂmﬂqw%‘muﬂé’ﬁwmmm amisulpride
fiapana1n1saiusig 9 vedlsadanan Smuii
amisulpride  fignidhuduad1 osmneiluwuin
manansnifisansdevszam  dopamine  fiuTiand
mesolimbic Hreanensiddylugielsaduiai

17-18

WU ANEAUBUA  Adgawsaelatt Anvians

7 WU

Anwludninnaotwes Abbas A uagmus’
amisulpride fiauanansalun1sdudesigu 5-HT
(5-hydroxytryptamine 7) @avinliidlgnssuduies

Tawiunu

WndvIaUAIENS
n13gaguen’

Amisulpride gnaaTulaRanmusuems o
ATUszanSasosas 48 Tneguuuunsgaduendu
WU biphasic szeznaiondiaudidugegaluden
(time to maximum plasma concentration, Tmax)
ol 1 uay 34 s aAU wazwue WSS
aslulewnsngs (Aidududszneuioray 68) o
anANUdudugIgauassEaveluden  (maximum
plasma concentration, Cmax), szeznaionilag
L%’uﬁﬁuqqqﬂiulﬁam ey area under the concentra-
tion-time curve (AUC) agnsiitiednAgy

nsnseaeent

Amisulpride #Ar1uaruisalunisduiu
wanaunlUsiudssinufesay 17 wagdusuingms
N3¥318 A 5.8 ns/Alansu

mMawAsuannen

Amisulpride gniUABuandiFUsenITU
N13 oxidation, hydroxylation Wag N-deethylation
Iaunveladiilifgrdmanduine 2 viia Taen
liignivasuaninsetoules] cytochrome Pa50

n15vInen’"

Amisulpride  gndueanniataaniziluman

lnusesaz 50 eglusunliidsuudas de1 renal

g15nwlsAIRAYN: riidalnsn

clearance agj5EniNg 17-20 803/l wazdaneda
FAnlunsvdneUszanm 12-20 Flu

szavenlulaen

5gAU amisulpride Tuiden dAnudulys
5¥MINNYARAEY (inter-individual variability) 1ng
Padeiifisnenuindwanosedveludon fo e
wazeny wunlumAnIuazEatene eilseau ami-
sulpride lwidengs  Liesaindsnsinisidned
MnInaudsEaIngdy wuenunNETUSYes
Asmevauemdsannsldefussaueludend
Uszanad 200 wlunsu/dlagans wagminauise
psinseaunludenls dauugiilinsiainseau
amisulpride Twden fleUszidunanissneiain
gunendildsuvtelefionatnafedy Tnosesuen
Tuideadmuny Ae 100-320 wilunSu/Aaaans

NSANYINIARTN

MsfnwveRdiinues amisulpride fidfey
Tughudszansamuasarudasnste Sl

1. nsAnuINIeAalnUIeULBUIERING
amisulpride Augndilsadaunangud 1

1.1 The Amisulpride Study Group @
W.A. 2543)”

Carriere P uazany AnwlUTouLisulsy-
AnSnnuazANUannABTEINg amisulpride Way
haloperidol lunguethedmaniiianassuiuas
Tsadnensual fiflszevnatlunisnueinis 1-6 e
Tuteeny 18-45 Y jUnuumsfinuw iy multicenter
double blind randomized parallel ﬁﬂ‘tﬂﬂuéﬂw
$1uam 199 ey uvadu 2 ngu Ao nguAldu ami-
sulpride wu19 400-1,200 Hadndu/Au 91uU 94
AU uazngudils haloperidol vun 10-30 fadn3u/
Fu 4191 105 A Wuszezim 4 wou Inguszacd
wanveIN1sine Ao TnAn1siUAsuRUaes
AzLUU Brief Psychiatric Rating Scale (BPRS) i
szpzna1 4 wewlTeudisutunowsulden (nns
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YNAFDUNWADALUY non-inferiority)
NansAnIszeziaa 4 1few wui lungu
#il#¥u amisulpride fUszansamlunisdnuily
soeninguildsu haloperidol Tnemudadenis
anasvesnziuy BPRS Tunguilléi$u amisulpride
g9nInguitldsu haloperidol egaiidedifayms
a0f (-27.3, -21.9 @uaeu p-value < 0.001) 8n
fislunguennisdiuau wuingudildsu amisul-
pride finnsmauaussfanisinuiinduniings
#il#5u haloperidol TagAnadsn1sanasasnzuy
Positive and Negative Syndrome Scale (PANSS)
yosnguemsimuay Tunguitlé¥u amisulpride g9
ninauilésu haloperidol aesiitfudfgynieadia
(-10.5, -7.2 @ua1duU p-value = 0.01) wazlusu
muvaendy AledAziuuINTUsHdY Sim-
pson-Angus Score (SAS) @dldsuiiu EPS Tungu

a1 |

a5y haloperidol fiAngeninlunaudlasu amisul-

[

pride ag13litBdAYN19ERR (0.32, 0.02 MUAIRY
p-value < 0.001)

1.2 MsAnEe1ILATIZHRANIU (meta ana-
lysis) @ w.f. 2552)%

Leuchet S wagAty NA1SANWIIATITRDNA-
WuUTguigulsEansam nad1ufgs uazAmnn
in serdiednulsedananiy 2 AU Ju 1 luns
ShwlspimanuIeauinunifiisades Tnedn
Lé‘aﬂmuaﬁaﬁaﬁugmmu randomized controlled
trial wazdingUszasdAnan fle Anwiusydnsam
Tnesunadlasunissnemeenaulsadanm Lo
SaannazuuuiiudounUawes PANSS %S BPRS
naelAsuen (1enseinulsnIanaviu 1 uaggy 2
finisAnusuenansenads 23)

NANSAN® WURIWIUNNSANTIRURNLLN ]
sulouife 150 nsfnw1 S9rurugdiaefonun
21,533 Ay mqm?iaﬁuaapﬁﬂw 36.2+7.1 U syogiian
waglunisendulsa 11.8+7.7 ¥ wazdananluns
Uszifiugthendsnnldfueiinuinndign Ao ¥
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RAMUENINMIBWINAY 12 dUanvi (5e8ay 81)
uUsEANSNNIAeTIUIUNNTSNYY WUSIE9UY

U

g1iUlsndniangy 2 fuseansSnnAndngu 1 agadl
HedAyN19ada (p-value < 0.05) 71U 4 518013
A9 amisulpride, clozapine, olanzapine Way ris—
peridone lag amisulpride HuUsz@ansawlunis
$WTIDINIAIULIN AUAY  waEduAdTiand
FowSeudisuiuendulsadaamiu 1

AuANNlaenieaInnIssnw  lunquendiiu
1SATFALANTU 2 NNTIUNITNUTIEUAITAR EPS
Woun1181 haloperidol ag1sddsd1AYNIADA
(pvalue < 0.05) wregalsfmudowseuiieuly
naudlésy amisulpride Auendmilsadmangu 1
%ila low potency WuUINTIWUNSIAA EPS laiuan
sinaiu (p-value = 1.000) Snviedamunniztmiing
ﬁLﬁwﬁﬂuﬂdumﬁ% amisulpride qam"] haloperi-
dol eg1efiledAyn9ana (p-value = 0.012) ualy
uansaiflesieuiugrdlsadnnmiu 1 via low
potency (p-value = 0.881)

sunuAmTIn  nusenuanzlungudils
U amisulpride A mTInAAnIIdleIUToufUe
Aulsadnnangy 1 egralideddgmn1eada (p-value
< 0.030)

2. n1sAnYINIIAATNUIBULBUTENING
amisulpride flugn@ulsndnnngy 2

2.1 The SOLIANOL Study Group (U
W.A. 2545)*

Martin S wazAuy AnwiUTsueuUsEans-
ANUAZANNYADAABIEWINN amisulpride Way
olanzapine lutasszazlsamizu Tufthedanni
flony 18-65 U sUnuunsdnyndu multinational
double blind randomized control trial @nw1lbug
theduau 377 au uwadu 2 ngu Ae nquitldsu
amisulpride Yu19 200-800 HadnTu/Iu 31U 189
AL WaZNANTLH3Y olanzapine Yunn 5-20 fadn3u/
Tu w188 au szezlian 2 1heu IngusyasAvan
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204n157n1 Ao TnAN1sWAsuLUaUBIAT LY
BPRS fiszeziian 2 WeuSoudieuiunousulden
(NMINAFDUNNEDAUUU non-inferiority test NAUA
95% confidence interval (Cl) ¥94AIULANEANDIN
¥4 2 neal Fosdengeaationndt 5)
wamsAnIfiszeziaa 2 Weu wuiilungu
¢ amisulpride  fuszansanlunisdnunll
Founinguiilésu olanzapine (95% CI AN
FN9vD3ALAAIN1TAAAITBIALILLL BPRS T 2 g
fio 4.02-1.54) TngAadun1sanasvednzLul BPRS
Iuﬂﬁjuméf% amisulpride uaz haloperidol @
17.6+13.9 4@z 16.3+13.4 mud s uwazidiofiansan
frulszansamainuuunageudy  1dun PANSS,
Clinical Global Impression (CGI) Wag Montgomery
and Asberg Depression Rating Scale (MADRS)
wuhezuuiliiuandneiuluie 2 ngu Tuduan
Uaondy wuiidthera 2 ngu fio1ns EPS Taiun

A1efuegeiivedrAgnieadd unegslsAiniuny

'
P

senumindidutulungy olanzapine gen
nay amisulpride agelidadAgneata (p-value
< 0.0001) IngAnadstmingfifiutu fo 2.7+3.9
wag 0.9+3.2 Alansu Mmua1siy
2.2 The AMIRIS Study Group @ w.f.
2545)”
Sechter D wagAny AnwiUSeuimeuUseans-
A aaaendy uazAnuannsalunsivhi
nedanuiazn1sUszneueInseninanguila sy
amisulpride Az risperidone Tugthedmamidets
(szaznanisiliulsnegiades 2 U) 91y 18-65 U 3U
wuumsAnwndy multicenter double blind ran-
domized control trial @nwilugUiediuau 309 Au
wiady 2 naw fe nguillésu amisulpride vuA
400-800 Tadn$i/u $1uu 152 AU waznguiilasy
risperidone YuUM 4-10 HadnTu/Iu 91U 157 AU
JpevlIan 6 Weu TnqUsrasAnanveIn1sAny Ao
FasmaiAsunyasuesngiuy PANSS fiszezina

g15nwlsAIRAYN: riidalnsn

6 eulTeudisusunewsulden (nsvedeums
adAWuy non-inferiority test A1vuUA 90% Cl U943
ATIALANAN9INT 2 Nay FasdiAnasantiosndn 8)

nansAnIfiszeziaa 6 Weu wuiilungu
7ilésu amisulpride flussAngawlunissnuld
Founinguiléisu risperidone (90% CI AMLAN
NUDIANLRAENTANABIAYLLY  PANSS Y1 2
ndu fe -5.6, 4.0) lagAadunsanaeIATLLY
PANSS 1unejm7ﬁﬁ%’u amisulpride Wag risperidone
fia 322+ 239 war 31.4+21.0 muddu uawile
F95QNFUUTZAVEA NN AZLULWUUNAREUT 9
Ifun BPRS (Msidsuundasasuuuannnitdosas
50), CGI (@nsfiRRusduIniaundian) wudn
lunguilléi$u amisulpride fi¥ovazvasduudiie

a

fflaguuusituanasivszduuinniinguilsd
3U risperidone ®gsltydRYN19ERRA  (p-value
< 0.05)

A1uANUaoadBUszIiuaIn SAS, Barnes
Akathisia Scale (BAS) wag Abnormal Involuntary
Movement Scale (AIMS) wuidaugiea 2
nau 31 EPS ldunnsnafueeelifeddgvnsadia

Fruauaunsalunsimdi i ey
n1sUsENaUeITN Uselliuain Social and Occu-
pational Functioning Assessment Scale (SOFAS)
n&ald3uen  wusnnufieRlsnnismeuauss
faway 50 \lewTeudleufuteeulduen Tuia 2
nauliuanseiuegadidudAgynieads (Sevay 33
uag 23 Iuﬂﬁjuméf% amisulpride wag risperidone
AUAY, p-value = 0.097)

3. n1sAnEINIeAddnUSIULBUTERINg
amisulpride nugnasn (ATLAS Trial, U w.a.
2561)*

Howard R wazauy vin1sAnenUsed@nsnin
YB3 amisulpride ‘Lu;ﬁﬂaa%mﬂmsaz late onset
(81811nA/AAU 60 U uazdlazuuu BPRS
UINAI/WNAY 30) JULUUAIIY8 randomized
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double blind placebo controlled trial Anwilu
AUaedmandiuan 101 au tneswdadu 3 nqu e
nau 1 lasu amisulpride 100 fladinsu/3u seeziian
24 FUa9t 13U 92 A, naw 2 1esu amisulpride
100 fiadn3u/Su szeznan 12 dUn anilesy
gvaendn 12 dUAv 911U 32 AU waznad 3 Lo
Susmaenszezaan 12 §Unsk antulasu amisul
pride 100 faansu/du Bn 12 dUant 99U 31 AU
Tneinguszasdndn fe Yamsdsundasnzuuy
909 BPRS 7idUaih 12 uaz 24 wWisuiisufuneu
Guildfen

Y v

wan1sAnwInudn  fiisanidefiongiade
802469 U Ineruadsveinisildeuulainzuy
999 BPRS 7 12 &UamidleSeuiieufudeusy
9o Tunguitlel amisulpride fdnganinguitlaen
NNy NUNYEAYN19EDA (11.9+1.3 uag 4.2+ 1.0
AUAINY, p-value = 0.002) wazidlefiansand 24
&anvi wuin Tunguitlel amisulpride firindsves
nswasuUasrzLuLYes BPRS Mifintusiensou
deufudunii 12 10y 1.121.6 usinuilungud
finswasuan amisulpride Wuewiaen fie1nns
yapdiindiugas iosanAiedeveanisildeuulad
ATWULTEY BPRS anasludunvidi 24 wWisuidieu
FudUasia 12 pyNLtpdAYNads  (5.2+2.0,
p-value = 0.024) uaziilefiasanradnaiesninnis
Tt wudilunauitlé3u amisulpride laiuansngann

o w

prvaonogNNBd A NINADA
Fougly™?

S lsnInaNYIUtalREUNAULazISDSY N9
WUUNGNBINITATUUIN BINTTATUAU KALDINTITHUY
auduenisudnvedlse (predominate negative
symptom)
YUINAZISNT LT >
AUaElsAIANVTINGNEINITAULIN YUIAEN
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fuuzi1 @o 400-800 fadn3u/fu uarlunguenns
fuauunseieinisaruauidueinisudnveslsa
YuneTiLuzi fis 50-300 fadnsu/u
USuruingimiunisnevauesveUigly
wiasne Inevuinenasanliiv 1,200 dadnsu/u
wurilAsuUsEmueneue s wazlunsal
fi¥ulszmuenannndn 400 fadndu/Au wuzili
wansdudsemuendu 2 afey

n3ldenlugilenguiiee

n1sldenlugy qefifinnsineruvedla
unwsae

wugtliusuauin amisulpride m1ung
Fauvedlaiosan amisulpride FJuoanmslady
#an laeia158u19nAT creatinine clearance (CrCl)

be
he

. CrCl 30 - 60 fadans/ui wugulvian
PUNAIAIAZIATININTUIAL U
« CrCl 10 - 30 fadans/u1y wugulvan
vungaanae 1 Ty 3 9nvuineugiin
. CrCl Younin 10 dedans/ud luiuugdnlv
1901 1esandslifidoyafidaau
n1s1de1lugdy qefifinnsineruvesdiv
UNNIS'
Lifiduuzilunisususwnen esain ami-
sulpride gnivAsuanmiisulion

nsldenlungansassn >

Uayani1sly  amisulpride Tundadensssil
e Tngnungramsaniusnle  Lagwuseeu
nsnwsiafin1saldsu  amisulpride  Tuwas
Toswad 3 fenudedunisianadiadeninns
lasuen Wy EPS nszaunsedy 398U sudengu

2021 ps@Enunludninnasdd

91N1500ULINAINADA
195U amisulpride WUSIBIURANTZNUADNITLATEY
LATWAIUNVBIAIDUIUATTA WelUNUS189UNISLARA

Mgy (teratogenic)”
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spuumsianguetnuaudssdimiunis
14lundafensssues Australian Drug Evaluation
Committee (ADEC) 3@ amisulpride oglungy
pregnancy category C¥ ugsagnslsinnulutonans
Sfuelauusi il lundgadensssd Buudfionsan
uduiuhiisslemiduiunnudesdiornnsiniu

nsldenlusnsanliuuyns'>*?>

dosmnmudeyatn amisulpride ogfluti
ﬁuaﬂﬁjﬁﬁ@qﬁ%’uﬂizmum uaziilefiansane relative
infant dose (RID) %38 Weight-adjusted Percent-
age of Maternal Dosage WU11 amisulpride 31
RID $owaz 6.1-10.7 Falagvialueniifien RID 11nni
Jaway 10 9naglu level of concern Famuneau
28,29

mﬂ%&nuiummﬂwumummammivmma
wiognslshmulwenarsiiueuanadeya  uld

A. All-cause discontinuation

OR [95% Crl)

| Amisulpride & 0.42[0.32,0.57] |
Olanzapine - 0.46[0.41,0.52]
Clozapine ——— = 0.46[0.32,0.65]
Paliperidone —— 0.48[0.39,0.58]
Risperidone —a— 0.53[0.46,0.60]
Aripiprazole i 0.61[0.51,0.72]
Quetiapine i 0.61[0.52,0.71]
Chlorpr i 0.65[0.50,0.84]
0.69(0.41,1.07]
Asenapine | 0.69[0.54,0.86]
lloperidone —.— 0.69[0.56,0.84]
Ziprasidone —_—— 0.72[0.59,0.86]
Lurasidone —_— 0.77[0.61,0.96]
Sertindale ] 0.78[0.61,0.98]
Haloperidol — . 0.80[0.71,0.90]

Q a5 1 1.5

More discontinuation with placebo More discontinuation with drug

C. Extrapyramidal symptoms (EPS)

OR [95% Crl)
Cl i 0.20[0.12,0.62]
Sertindole a1 0.81[0.47,1.30]
Olanzapine . 1.00[0.73,1.33]
Quetiapine — 1.01[0.68,1.44]
Aripiprazole —a— 1.20[0.73,1.85]
lloperidone 1 1.58(0.55,3.65]

| Amisulpride . 1.6000.88,2.65] |
Ziprasidone w1 1.61(1.05,2.37]
Asenapine —_—— 1.66[0.85,2.93]
Paliperidone [ 1.81[1.17,2.69)
Risperidone - 2.09[1.54,2.78]
Lurasidone - 2.46[1.55,3.72]
Chlorpromazine - 2.65[2.65,4.76)
Zotepine ———&—  3.01[1.38,5.77]
Haloperidol B 4.76(3.70,6.04]

0.10

1.00 10.00
More EPS with placebo More EPS with drug

U
Y

' a s
033UN HUszaAvy

g15nwlsAIRAYN: riidalnsn

amisulpride lusnsanlviugyns

21n15ldiNeUsEaIARInen
ansldfislszasiann amisulpride Finuld
Usen @nnnindesay 10) M EPS wazdinuls
Uae (Sowaz 1-10) laun hyperprolactinemia ueu
laivau Imndea nsgaunsene’?
1NN15ANYIIATIERD AN UINIWITe T
sUlLUU randomized control trial 314U 212 A3
Anwn o9 Leucht S wavauz™ TunmsilSeudieu
AUlaenfeveIeulsAdnnay 15 s19n1siigy
fugviaen HansAnwTiddy dauanduguil 3 3
Wi Snuiftheifemeaiannynaive Tungu
SowSeuifisudunguemasn

amisulpride e

WanasauUSsuWisunuendn 14 519015 LAY

B. Weight gain

SMD [95% Crl]

Haloperidol +—®— 0.09[0.00,0.17]
Ziprasidone —®——1 0.10[-0.02,0.22]
Lurasidone +—&— 0.10[-0.02,0.21]
Aripiprazale —a— 0.17[0.05,0.28
| Amisulpride [E—— 0.20[0.05,0.25] |
Asenapine T.23[0.07,0.39]
Paliperidone —— 0.38[0.27,0.48]
Risperidone Fom 0.42[0.33,0.50]
Quetiapine — 0.43[0.34,0.53]
sertindole ] 0.53[0.38,0.68]
Chlopromazine i 0.55[0.34,0.76]
lloperidone —— 0.62[0.49,0.74]
Clozapine ————8&—— 0.65[0.31,0.99]
Zotepine ———®—  (.71[0.47,0.96]
Olanzapine —— 0.74[0.67,0.81]
-0.50 0.00 0.50 1.00 150

More weight gain with placebo

D. QTc prolongation

More weight gain with drug

SMD [85% Crl)

Lurasidone ——&——

-0.10[-0.21,0.01]

Aripiprazole +——®%—1 0.01[-0.13,0.15]
Paliperidone——— w5 0.05[-0.18,0.26]
Haloperidal om 0.11[0.03,0.19]
Quetiapine — . 0.17[0.06,0.29]
Olanzapine —.— 0.22[0.11,0.31]
Risperidone e —— 0.25[0.15,0.36]

i 0.30[-0.04,0.65]
lloperidone . 0.34[0.22,0.46]
Ziprasidobie  om 0.41[0.31,0.51]

| Amisulpride —— — N1 RO R 1 |
Aerindioi —=—8.90[0.76,1.02]
0.5 0 05 1

More QTc prolangation with placeba Maore QTc prolongation with drug

3 Forest plot ¥4 effect size dusunsissuiisuanulasnneseninesulsadanniueasn®

261



Amisulpride: Medication for Schizophrenia

“ﬁﬁjﬂ anshifieUsyasdfidnfyues amisulpride
NUIRTWIULINATIEIMEDN AD EPS LAallkanea
AMnemaoNogNNUBdANNETR Lazdelliunluy
wulddendlowIeuiieusueniifuandisud
Su D, s risperidone, paliperidone uag
haloperidol  auddu  daunmzdmdniunuia
Tungu amisulpride SidMuangUasfinuannnings
gmaenegelitdifn  wilwwildunuldiesdle
WIsuiguiu olanzapine

QT prolongation \JupinslufisUssasdiiny
Ielunguiléisu amisulpride genindlo3euidiou
funguevaenegnaiitddyyseda deldn Odd
ratios (95% Credible intervals (Crl)) TndlAgenu
mﬁﬁﬂ'nw,?imqq’tuﬂﬁl,ﬁm QT prolongation Lu
Ziprasidone

Tunsdnwilinunisdnudeuaves ami
sulpride slon1suiin prolactin luiden wiagnu
sreauenislifisuszasAiluefidudssu D,
Ju 1y risperidone, haloperidol wangnelsiny
PINNsFnvImeeaindu 9 wuiifiseanunisdi
Fuwes prolactin lwden @1nndn 25 wilundu/
finddns) Tufthedosay 259 uazniafiutuves
prolactin lwdansaufiueinisniepddnlugdie
Soway 8.2°

Unae15eunaneen
fundvaaudans't?

Amisulpride  afldignivasuanmenetoules]
cytochrome Pa50 ilenifinaanifmioaivie
Fudinisvieaes cytochrome P450 lsliinasie
5¥0U amisulpride Tuiden

nslgen3mAv lithium %39 clozapine A5l
NINTIARAMIUTTAVITUEDR WIDFILNADINITVIY
Aos idlesnszdu amisulpride fwunltiudigeda
o910 lithium wa clozapine Fudanszuiums

YINL19DNNM AR UUBYITU 2

262

Thai Journal of Hospital Pharmacy
Vol 31 No 3 Sep-Dec 2021:251-267

AULNFYNAAERS

giiviulisauiu amisulpride (contraindica-
tion) tesannuserunslisuesiuiu uddms
diuSeang? viaiinennistadssinnslden 4

[

N

=De

- Levodopa dlosannisld amisulpride 593
fu levodopa hlin1seanguites levodopa an
awFeorailionislsadnnnuganiiosaneteen
quisE iy

- 15N WINIEITlAAURATIIENEY la e
Ill, bepridil, cisapride, sultopride, thioridazine,
methadone, halofantrine, pentamidine, sparflo—
xacin Wesnldsuiu amisulpride WinALLEe
n15AA QT prolongation W@y torsade de pointes

dovinuly'

- fUhediuiievieusidiudsznousing 9 Tu
NARAL

- faeiifilosonuasAnivanmnaneesluy
orolactin 1ty anziilesenvoseylfaues

- E:\Tﬂ’wﬁﬁmw phaeochromocytoma

- FapidnmshauveslaunnsosogisuLse
(CrClL o8nin 10 Jaddns/uii)

- FERSUUsEILEN levodopa Wagendili
audeslunisiin QT proloneation way torsade
de pointes MuITRUATH15ENIN9E

- gUrgsA YRS

- ftheinengtesndn 15 U
ALUZUINTS5 LY amisulpride®

nAtuzdlunsltelsadnnnues Ameri-
can Psychiatric Association (APAY* U w.A. 2563
e British Association for Psychopharmacology
(BAP)” U w.p. 2562 HAuannasIiunafe o1
Aulsadnanynsrgnsiiuszansamdmsusnwm
Tsedman  usednslsmulalfiduney  (algorithm
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approach) Tunisidenesmulsadnnnusazys1enis
otetalau  Liesanluilagtiutouadsdanuvain
“a1g¥esguluLuunNsAnvIUTEANSAINLazAIY
Uaonfevesen lifin1sAnuiuuu head to head 7
Wiguiguseninedulsadnnnlaasunnsienis
fadumaidensdlsaiannliiioudazau s
Foafinnsaniadesing o iy iiedensidulsa
Inniliimnzanfudiheudaseunndige

Jaeiidesfinnsaunlunisdensidiulse
oo un deyafiugnuesithe Wy 91n1amdn
vodlsadman thwiinda AmetesufoRng donue
aN1sEY Anusalialunisiulseniue  was
foyatiugrudnuen Wy indvsaumani UATen
JENINY JULUUREASIN 578 Snvatateides
UsgiRmssnweeihnvesitie  fewduuuinig
fddglunsidonsimdannia  mnguaelile
finsmeuaueufudid  nsdenenazuugiiliden
gfifinalnniseangsiiuandnsine iy el
Uszansnmainnislaen

M3Su amisulpride #919041INDINTITNAN
vaalspInnnveaiiie lngeinisanuuinizldvuin
Budufigeszanas 400-800 fadnsu/iu usdmsy
oM sFuavaglFnendisnuszana 50-300 Sad-
nSuAu Tneenannsasnelunmzideunduas
sravemsael  IneRnmuussAnsninmdannnisy
g1egtioy 4-6 FUnW TnenuiteIn1seuuIniEy
nevaueanely 1 dUawivdminGuen useensls
ARunuN1sAeUALDIRE 19ANYTAINAIa1NLTHYN
Na18dUA MY ULAEIAUDINITATUAUKASAIUNIS
30

lunsalgUaelasunisuseiiuinesuinnm
Galadlimalunssnu  wagasdeusnld amisul-
pride wuzt 33 cross tapering é’fmamiugﬂﬁ 4
TaeliSu amisulpride Tuawindud wavuuvug
grautevmadmunelussesa 1-2 da uag

NsngAeIAUlIATRANaY  AALuzdINITARILIN

' a s
033UN HUszaAvy
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radlusreznaiuansety tetestunnzaouen
mﬂqw%‘é’ugﬁa%’u adrenergic, cholinergic wag his-
tamine fimeluraseudarsens uagmndosnis
wen amisulpride @nansavenentaniely 1 dav
Lﬁaamﬂaﬂﬁﬁqm%‘é’ugﬁa%’u adrenergic, choliner-

gic kay histamine™

anUsny

PINNITNUNIUITIUNTTY Wuadelafinng
AnwiuToudieulseaniainuazainulasnde
WUV head to head T2#379 amisulpride fAusnau
LsAImnnynsants wiognelsimunuin amisul-
pride  fuwilifuuszaniamlunsshwilsadsani
mileninerdulsedmaniuil 1 warlsisoninile
Wisuidleuifuendulsadanniud 2 fidludisszes
Tsafisunagsyarennisasi snedaiiusyansnnm
Tuns¥nwnenmsdiuanuaziuay Tagnunis
ANAIYBIAZLUY BPRS Way PANSS nadlasunissne
dlefeufurasneuldsuenuinniidesay 50 uax
TUUATANBINUTIBIIUNITADUAUDIAIEE1DE19
swdanely 2 Weu warfmusienuusednsam
Yo buNTINYIlsAIAnluLaene  wilduuimnen
mnddefisuivnnaeuupinlunguitaena

AuAUlaendyaInnTiten Aasigila
1 amisulpride  danuvasadelunisldenas wu
FIYNUNITNYALIINBINTS LU sEasAaInnISTY
Pty ININUTIBIUNSIAA EPS wazn1iy prolac-
tin ludengs nnalnmssenguidiudasiy D, il
nigrostriatal tract Wag tuberoinfundibular tract
audu  usegslsinunulddesnindleieudu
mﬁé’ué’%ﬁ’;%’u D, 1Auss 1w haloperidol, risperi-
done, paliperidone ﬁﬂﬁu’qmé’ahiﬁqw%‘é’uégaﬁﬁu
adrenergic, cholinergic uag histamine @wwayvinli
AnenishifisUszasdannnisiudasasusng
ooy samdanuoInshiisUszasAmuLuLuaan
oy urogslsinunus1e91u QT prolongation 161
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Aripiprazole
Brexiprazole Amisulpride
Cariprazine
! !
L] 1 1
T B
*
\
. Amisulpride

auraeniimsng

aurngiiwnng

Amisulpride

Amisulpride

* gnansola Benzodiazepine vssumenms waulindu nszaunszane Tudas cross tapering 1a

Y I

JUN 4 F10e1935 cross-tapering nendulsadaunndudu amisulpride®

d' a = Y} =
WeawFeuieuduevasn Taenuanudsdluauin

a ' a a o [y v O ' a 1% .
817N1NNI1 800 Hadnsu/Ju Ay newduly ami-
sulpride Apsiin1sUszIliuAmuERIN15AA QT pro-
longation 1y Usedlsaala nsldeduniinag
\@89 QT prolongation T LazUsziliufinmaal
I [ v
Wuszuznaslden

YUIAELIVDY amisulpride NwUzTIUANAIIIU

MUeININANYRIRTIEY  Tnge1n1sanuuINkuzi
YUIRYT 400-800 Hadn3u/Au 91N1IAIUAULULUN
YUIALT 50-300 Hadn3u/Iu vunegegalidiiu
1,200 fIadnsu/du wara u1saLRNvUInelRn

© 264 °

wumewtmanglaegesaniiniely 1 dai

PNLAFTIAUAIERITVIYT amisulpride WU
elsigniudsuaninlasieulssl cytochrome PA50
Fedu TidesseTansldenfufuefifiauautfsuds
wiawileatnisiauveseulesl cytochrome
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Abstract
Treatment of allergic rhinitis and rhinosi-

nusitis can be divided into non-pharmacologi-
cal and pharmacological treatment. Allergic
Rhinitis and its Impact on Asthma (ARIA) guide-
line and European Position Paper on Rhinosi-
nusitis and Nasal Polyps (EPOS) guideline
recommended that both types of treatment
should be administered concomitantly for
synergistic effect. However, nasal irrigation with
saline is one of the most widely used treat-
ments. In fact, saline nasal irrigation is con-
sidered as pharmacological treatment. It has
benefits of reducing nasal discomfort, retaining
moisture, and reducing nasal inflammation. Cur-
rent studies on the effectiveness of nasal irriga-
tion with isotonic saline solution (0.9% sodium
chloride solution), and with hypertonic saline
solution (> 0.9% sodium chloride solution) were
conducted in children and adults. The effective-
ness of hypertonic saline solution (SS) was more
and statistically significant over isotonic SS in
relieving nasal discharge and congestion. Hyper-
tonic SS has been shown to increase mucocil-

iary clearance activity of cilia and ciliary beat
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frequency, and prevent mucus congestion in
the sinuses. Apart from that, its osmotic pres-
sure is higher than isotonic SS, making it to be
more effective in reducing nasal edema, as it
can drain more water from the swelling tissue
in the nasal cavity. The most common adverse
effects of using hypertonic saline nasal irrigation
include nasal irritation, burning sensation, and
nose bleeding. In conclusion, hypertonic saline
nasal irrigation should be recommended only
when there is a need to improve the effective-

ness of treatment and the quality of life.

Keyword: allergic rhinitis; rhinosinusitis; hyper-

tonic nasal saline solution; saline; nasal irrigation
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Hypertonic Saline Nasal Irrigation in the Treatment of
Allergic Rhinitis and Rhinosinusitis
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Abstract

COVID-19 infected patients typically
present with vital organ impairments including
kidney impairment. Therefore, renal function
assessment should be concerned when anti-
COVID-19 drugs are prescribed. This review was
aimed to gather the pharmacokinetic studies,
case reports, clinical studies and physicoche-
mical properties of drug used in the COVID-19
infection and recommend drug dosing regimens
in patients with renal impairment and recei-
ving intermittent and continuous renal replace-
ment therapy. A literature search was per-
formed using PubMed. All selected publications
focused on anti-COVID-19 drugs were ¢athered
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uagton uagdnsldindususimisend “cardio-
plegia” sausag lagialumausasidusenausae
IumaiFenmatutiugs tleldnganisiiuveaiale
i ldeaeunnevinsa 189l 189 venvnid lu
dssusiRnandidssznevdu 9 fvieunies
nannilavlavayinmsiisn taeTiamsEemeY
Gz/ama”nuﬁ%ifi’aZwmzﬁ’ﬂ@wqwzm”ugéagzyﬁéé”QWJ/?
idea il lensuuvieulemunimensins
WIFALA UA5D  ARNIIZUNTATOUNIENAINITHIFA
ila IneanudetlagU cardioplegia gniim)
oonuIMANYAIIgNT Tautsznauiuanaeiuly
wﬁbfuﬁgu Ao del Nido cardioplegia Fodldod Ao
ausanganinduveialauasuntenduiile
walalgurunegananuseeziiainisannuaslvua
nskeais  leendsnslsaneruiadunuimlunis

wa ila A1sAlendiie ansanudas

sﬁaﬁaﬂiiumsﬁﬂmﬁmﬁaq 2003-1-000-009-12-2564
$runu 2.0 wiheRansfnwseiies

Jufisuses : 1 Suneu 2564

iuﬁwmmsg 1 30 WPRANEY 2565

Tanid Wiriyatharakij, B.Sc. in Pharm.
Pharmacy Department, Faculty of Medicine Ramathi-
bodi Hospital, Mahidol University

e-mail: tanid.wiriya@gmail.com

Abstract

Cardiac surgery, one of the treatments for
cardiovascular disease, is used to correct heart
pathology. The surgery is divided into closed
heart surgery and open heart surgery. The open
heart surgery can be more coverage on cor-
recting pathology and treating heart diseases,
compared to the closed heart surgery. However,
the open heart surgery involves the extracor-
poreal circuit through a heart-lung machine
as a replacement of body heart and lung. In
addition, a pharmaceutical solution known as
cardioplegia is needed. This pharmaceutical
solution mainly contains high concentration of
potassium, aims to stop heart contraction so
that the surgeon can perform the surgery easier.
Other components in cardioplegia are used
to protect cardiac muscle during surgery, limit
myocardial damage during cardiac arrest and
lack of blood supply, return heart to normal
function after the cardiac surgery, and reduce
surgical complications. From past to present,

the cardioplegia has been developed in many
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Modified del Nido Cardioplegia

WnSengnsISUsIUTIAIINGe 19U del Nido car-
dioplegia (ina 1lp AITATONAINE) MINKANNMUTN TS
msislumseSnesimnmds fuslulssneg
IngazludaiudseznovuesienslugnsdIsu us
arseldarsdunawnuldiiewiulemanindifeen
UGNATRE]

Ad1Agy: del Nido cardioplegia; modified del
Nido cardioplegia; lactated Ringer’s solution; N5
Hginitala

N135971989UNAIN:

51in T[ers11Ae. 1na la ashlendiiy gasdnuuas. 13-
asundunssulsameuna. 2564;31(3):293-304.
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formulations with different components. The
del Nido cardioplegia is one of them that has
the advantage of stopping heart contraction
and protecting cardiac muscle throughout the
duration of surgery and providing a good surgi-
cal outcome. Hospital pharmacists have role in
compounding sterile solution such as del Nido
cardioplegia that meets standard of practice.
In Thailand, although some components in the
original formulation are not available, but other
substance can be substituted so that patients

have opportunity to access medicines.

Keyword: del Nido cardioplegia; modified del
Nido cardioplegia; lactated Ringer’s solution;
cardiac surgery
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Tnguszasaanginssungauazlasundeainnisaruunadny

1. 93U1EANNMINLaEAINEIAYTBY cardiopulmonary bypass fun1sIdaRlawuullala

a3urenalnnIsiAanauemlauIady wazwuwmeanistosiule

2
3. 95UNELUIAAURY cardioplegia wazduUsZNOUBY del Nido cardioplegia 161
q

psUwEIulTENaU AWTeN wazUszanduanislyd modified del Nido cardioplegia 161

unin

lsaiilauagviaeaiien (cardiovascular dis-
eases, CVDs) \uaivnnismesdudu 1 lan 291
Joyavesesanisewnslelan (World Health Organi-
zation w¥e WHO) Tull aa. 2016 Tuszansiade
N1 17.9 SunusedideTinnlsalaazvaon
Fon dsRnidufenay 31 vesammnismeaun’
dnsudseinelny IUoyaroineensman Swaziuy
NY- dnNUUAANTENINEEITUEY SEYIN NAY

lsaszuuluaisulaiin (disease of the circulatory
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system) Wuamansnesuiu 2 vesdszannsing
Tugal w.e. 2558 Uil w.e. 25622 [useailes
naulsausiuanidesonynuin dmsunisinuilse
wlauaznaondoniivainnaieisaausnisldenay
fansendiaala (cardiac surgery) lneiigausvasd
Lﬁ'amimﬁmm'iu,azLﬁuiamamﬁam%ﬁmmﬁ—
e’
NSRRI (cardiac surgery)
asuasarladunisunmduuuianis i)
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Aun1ssnenlsamlanazvasaiaen laani15u1Rn
ansadisunlunersaninussilauasvasaiden
flaglndila Tsavinlauaznasaideniiannsaldnig
Hdnsnwle wusmunsiudalsalady 2 Yseuan
laun

1. lsmmlannisuaniiila (congenital heart
disease) yneds Tsawalaiduandausiniaen
fimuin1sfiiaundssuimanogluasss  sauv
mnuRnUnAveaonideniidinieg  dwalviiaanm
Haunfmuan 1wy lsadudenlaiu (patent
ductus arteriosus %138 PDA) Tsantisrusilaesuy
%1 (atrial septal defect 3o ASD) Tsansdarutale
WORGaREe (ventricular septal defect %39 VSD)

2. Tsailafiintunmends (acquired heart
disease) nweds lsalafilunendilneiivila
fanmunfnoudiinun  anvgvedlsainiingin
MsPnie MssnEy nsdenann wazmslesu
valu 1Y lsavaendeniiilalalsuns (coronary
artery disease %39 CAD)

“58 ngeanidu 2 35 Town

WBnHnila

1. nsudailanuula (closed heart
surgery) Mu189 nseadaalafinszyianig
meuenvosiila luvaigsinin siladsimiifigu
Sadenludssdiusine 9 veeamemuund s
Inalsuvesdennuludiilavazlen drulvg
Wannan1fnn1ut19ninen (anterolateral 3o
posterolateral thoracostomy) T#lunsingindils
dudiou srevnansndady Wy msdagndy
patent ductus arteriosus (PDA) Fodnsandausn
dedeunnadnien w.ea. 2496 tuilunsindnila
afausnluuszndlng’

2. msudnialauuuide (open heart
surgery) nnede nsrnFalafilusasradady
wlaldanunsaviauldauund  Sududeddinios
wilauagUaadion (heart-lung machine) vhuthil
uwuilauaglenvazivlavgadu  daounnd

wa ila A1sAlendiie ansanudas

annsasaaiunesannlavaan Widnladne laidl
Benuvhuusnadinaga (operative field) Tneil
ofozddaay 9 wu aues In du l3udesluides
sghadfisane dwlvgasdaunarndaianatamiien
(median sternotomy) Iﬂaﬁﬂﬂ'ﬁz@ﬂ sternum T
waftanansmuen ntuldiadesdiodrensegn
stemum  lsiuenaindu  uddadaderuiilaio
vnsedasoly Tulsewndalne nsudaialawuu
Wasufunisldiadesilonavleniiouiniunss
wsnidleuil 28 ganan wa. 2502 Tnerdunisinga
Tspaulawaludaiy (pulmonary valve steno-
sis)°

Fausd we. 2564 Hudumn 18Tinssaus
gdANISHIRRIT LA le AU ANAAULNNENTIBNLAS
Usewelng (The Society of Thoracic Surgeons of
Thailand)’ wuin nmsendavilafivuldiufiutu T
10T .. 2562 Snumsedinlananun 16,421
afs wludssiamvedlsarlaldifulsavlafinng
wirile 3,141 A% @aududosay 19) uavlsavilai
AT 13,280 afs (Renduderay 81) Minuus
AU ASHAERITIe WUl Wunisindailanuy
Unsau 1,614 ads @adudesay 10) wazidunns
rndinvlanuudnsuauiiauds 14798 a%s @n
JuSesayr 90) Tnedsnsedarlavuudaanunsa
To5nwnlsamalalavainranewiin

Cardiopulmonary bypass (CPB)
WladAguesnsisamlatuule Ao 2w
1n19v11 cardiopulmonary bypass %ﬂL“ﬁJugULLUU
nsluaieuldonn1euens NIy (extracorporeal
circuit) vndiilnaiswdenwasuaniudeufig
wnuilakazvon  TnerhuadesiilanazUandion
finquszasdiiielvidasunndanansanoaiiunes
anmlataauuazunlemuiaun@la Undeseivay
ddliiidonludoseginiivme  waranaiz
wnsndauneaaiendugannizunandsingn’
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Modified del Nido Cardioplegia

Wann13vn  cardiopulmonary bypass #1¢
wipsilauagUonifion (Uil 1) Gutuidled-
thehsumsidaila (muneae 1) ldviedmsu
oA (venous cannula) WdeAA1 (deoxyge-
nated blood) Anuasntdennilig (superior vena
cava Way inferior vena cava) wsoWilatesuu
(nght atrium) 20tie (Muneay 2) winAull
7i reservoir (muneia 4) nefivalafesiifidnuae
Ju pump (Munela 3) mwumquamaamwmﬂ
fianLiten (oxygenator) (Maneay 5) deilnauand?
Tunsiineondiaunazduasusulaoanlenaunany
Judenuns (oxygenated blood) lagazdl gas

blender (BuneLay 6) YntnNnauiiveandaulu
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Usiaifivinzay wasdl heat exchanger (Mu18LaY
7) dwthitusugungiineadeslinzan antdy
darusngea (filter) (Manelaw 8) Magyihwthiien
JuounArg 9 newinduidgrasaiionuaslvey
(@wlnedu ascending aorta) ’unavied sy
Hoauns (arterial cannula) ey lumsuiiouiss
o¥ezmn9 9 vossnngsely lnelidnmnaluladiila
JurSuiingeuniuny

wagnsaan  (perfusionist)

3w lawasUaniey

Cardioplegia
wiUkuUNTsIalgUAEnN 8 uENTINNTY
WesagunzelidasLwngua L AUNeSanIw

To myocardium

Cardioplegia solution

Patient undergoing
cardiac surgery

1L 0

Heat exchanger

A!A

Cardloplegla

Sucker/vent Pump

Reservoir

F\lter

Heart-lung machine

Oxygenator & heat exchange o

—

g‘d‘f’i 1 Cardiopulmonary bypass

(5Ua1nuniSeu Binla Book 504 insasuanuaziilamieudmiutin@nwiunmg (Introduction to Cardiopul-

monary bypass for Medical students) lnglasuayaInan un.nidiaun aaeind nelvidaerans Ao

WWNYANEAST UNINENFUAIVAIUATUNS)®
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wazvinsiidaiilalalasnss wanindansiaiem
UUsENIs WU dlenaianesenie (air embo-
lism) vaugrdaLdaialafiindaduey saufanis
iinazidulumisanueinaiuinmnialadinistu
i uasideniilnadeuddussuuasildituiluns
idilinszdnedn dadu wnvhlilangauuls
Fasunndazansanidauilanesaninladiounas
wslngunnty’
indaymdnsduiundanannisiilinla
vgadunousdn  Taglunsh  cardiopulmo-
nary bypass Wup3osiilawazeniiion (g‘dﬁ 1)
srflosiuszneufiddaduasesaefidondn “car
dioplegia” (A7 cardio wu8de ala (heart) A1
71 plegia e sunm (paralysis)® Fafldau
Usznaumndn iud potassium tilevilsivilaveasiu
vizadusumatiasn neae 11) Sdnmalulad
lawaznswendulsuinveuniunuszuulids
cardioplegia (cardioplegia delivery system) lag
muquﬁﬁmwmﬂwa U3uns eaundl dndiu uay
na1't (@1afin1swen cardioplegia [AULEDAUNS
drufiruannUenifiey) ee  cardioplegia 4%
Inanuviedmiulngs cardioplegia (cardioplegia
cannula) %aaamﬁﬂ’ﬂﬂé’a aortic root %38 coronary
ostia Lﬁ@iﬁvﬁ’lmﬂ coronary artery (58N ante-
grade cardioplegia) uagsadond1lugy coronary
sinus Liielifaudvnig coronary vein (38091 re—
trograde cardioplegia) Tnerewsuli cardioplegia
Tuasunmdazsmviududonundvg  (ortic
cross clamp) iiedarunislnadewdenldlvly
dosvihlarumie coronary artery 91ntaRasuly
cardioplegia®’ LﬁaﬁﬂwqmLé}’u?jm,’%'uﬁ']ﬂflish@]’m
Tngaziviodviugaidensenainuinuiindnuay

SEUNELEanNEBNANle (MuNeaY 9 war 10) &d
NAMAUSUEIAAUIIANNEDN  YIUNTIALAAUNA
YU Faswnndusadiunesaninlalaunsaazdniay

HNRALA LAURAUNRYaIIlaluan1ziluLs s u

510 1382519109

wa ila A1sAlendiie ansanudas

auiuly anlonanisiianesenid annissunIu
a1nn1sdusnvesilanazidendiluaiisudiluy
sy’ eehslsnnu nmsfindanilewilavinden 14
SusenBaulifisane e1viliAnnsuIndy way
9INTUNTNGOUAN 9 NENSINTHIFALS

Ischemic-reperfusion injury

anudemesenauibenlafatudionduy
dowilaviaden (schemia) v1meondauliiold
Tunsadradundany (ATP) Fwilhwadnamile
Wlafesaimdnu (ATP) densyurunisiilalld
20NTLAU (anaerobic glycolysis) WMANITALANYD
YOURLINNTLUVIUNTTAINAIBEN lactic acid YNl
waddanudunsmnntu (acidosis) nsgdulusiu
Na™-H" exchanger uvuiawea 9u H" 99n waniu
Na* 191 uana1nil 1UsAu Na'-K' ATPase Uuilaead
Falpeunfvimindidu Na* een waniu K @1 3ms
Faufianaslunnsfiviandsnu  (ATP)  dawals
\Aannsavanwes sodium meluwadndwideile
Mmliwaaianisuin (cellular edema) Usuneu
sodium  Auiaduvinlilusiu Na'-Ca® exchanger
vuRwadvhalufiamansadiudan dude du Na'
pon waniu Ca® Wh wenend Wiy plasma
membrane Ca®* ATPase (PMCA) UuRIwaa Lay
1UsAU sarcoendoplasmic reticulum Ca” ATPase
(SERCA) Uuia sarcoplasmic reticulum (SR) a9
yeuitanadlunnisfivinndsanu (ATP) viliannis
U calcium 88nuUBNWAd WaYaANSINUNaY cal-
cium g sarcoplasmic reticulum AUAWU &4
nalhinnsazauves calcium meluwadnduile
#la'2 wenand meluwadndrudenleduinns
AvauvDy reactive oxygen species (ROS) nelu
mitochondria dneg*

vuefinsld  cardioplegia  Fufldunauves
potassium lutSunauas viliseAuves potassium
meuenwadndmiionlafisdy dwalitilangs
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Modified del Nido Cardioplegia

Wi (depolarized arrest) annnsiidngliwesde
Viuwaabuveiin (resting membrane potential) &
Aty mieathls sodium channel Y anns
\in action potential LA sodium channel wag
calcium channel Usaufignvieathlmetudle
dngliihweadoriuwadifingstu vhlHd sodium
uaz calcium Inaindwadndnudelawufu>*

MendinHdeiila nszladenngIundu
dndundletila  (reperfusion) itelsialanduin
auldnuund Tnefivsuna calcium avaunigly
wadndnuideiladinsduinnugs  shlvindaile
wlanansuadunniuly  (hyper-contracture)
dsalinduilemlafanmsuindy  eadadym
slasuindong Flavgeads ndunidemlednia
naanifelamennunn vas?t reactive oxygen
species (ROS) naneiueyyadase (free radicals) f
Jusniladeniiiadremudemedewadnduile

10,13

ke

Cardioplegia solution

d13azany cardioplegia 7if potassium Wu
dulsznauiieesafen  onaLigsnesan1Sinl
slavgaudu oannislindsny uazdosons
we wilsiiteamelunsundeandaiioila sty
d15azane cardioplegia ludagdudsdasisenau
Fawdaulseneudy q fAddrudrdnlunisuntes
nanidernla (myocardial protection) ed71n
arandemeresnduideiilavusiilangasiuias
Lifidonudes wasilitlanduunvhauldny
Unfimenaenisiidaudnasa  daduninsgiunis
’adinlauvuidealudagiuiinsgsinneldaniog
vlangaduainnislyd cardioplegia Faudiuisng
Anulaonduuazausalylaase s

Taeihluanunsawus cardioplegia solution
o 2 Uszian Ae®

1. Crystalloid cardioplegia Usznoung
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potassium AU udaus 1040 fadsedaaud
noans d@ulngilansusu pH Wy bicarbonate) &
Faguuvundnfasiluiomaiauazinioniuedly
Tsanenua dvsitdruuszneuadneansinluead
(intracellular type) LasTiduUsEneundeasi
uanaa (extracellular type)

2. Blood cardioplegia \ugunuuiivilan
Tdfiuegraunsvany dgasdrfvunnung 1daunn
#1931 crystalloid cardioplegia Ao AzABINAIU
909 crystalloid dsadwlvgjUseneusae potassium
AMUTNTUEY Wna Ui uEenveE U18aIN
inesUanuazinlanion eldlunsganisifuues
viala nnelugesdiduenaiduuszneudu 9 a
AN L&

Wil AuANURY cardioplegia solution i
Taun'

1. vinliialangaduluviinatediagig
51037 tleannisldndeauy

2. Unflosnduiforala annisuiniguves
wadnaunierla

3. mlagunsanaunihaulaiduuninieg
NaINISHIARIILA

4. fenudufiven daudsznousag g fen
A3aiin (half-life) du TilfeliAnnadesessuuves
39A"8

5. duvimiadesefuilunsridn

Asundesndruiemilesnidunisdaeld
Samsuimduresndiotileanas sveviaan
winsnwiiluvethedngeanas  sINsiAnn1e
UNINLOUANN 9 ANAY LAYTRIINITANLANAT UBNITN
/NslE cardioplegia #d3 N1FARRAMQNTIANTY
(hypothermia) fignansataeundleandaiiotilald
\esangungianasdwalninudesnisly
PONTLAUVDIDIBILAN 9 nelusieniganasniuld
fae seduguugiifldlunmsihdaasiudusseria

wazaududeulunisHdn lne35angaumnaiiil
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v
Y

MNsangUuNiRiNIg (surface cooling) nN1san
qmwgﬁ%amﬁaﬂ (blood cooling %38 core cooling)
nsangauuiiveiila (topical cooling) saulufi
N15U1 cardioplegia Numpediauliioan

R

del Nido Cardioplegia
Tmsiliilangaiuvaeiinisdidaila
Imen1sld cardioplegia Fausznoude potassium
Unaigs Safunsangamgll {3 AMeLasyinli
wilangarulaegnesingy win1sld potassium &
Nalde (negative effect) fio vhliwadnaunierla
WM depolarization WNNTELANVDY sodium Lag
calcium melumadndunionila dufu nslians
fi polarize \Bevwadnduilerlanaransiiduds
nsavauves caldum mghuwadnduiforilads
faiantoldsvey potassium 16 sauden15in
cardioplegia mauﬁ’uLﬁaml,ﬁa’g’mqﬂizam‘iuﬂ'ﬁﬁw
A990NTLIULALNAINY mdwiﬂumwaaﬁuayu
LazwIARlUN1THAILY cardioplegia @nsing 9 Tu
Hagtu  Fsflanuvarnvaneislunivesudoauag
USinamasdiudsenaulugnsiniu™

wa ila A1sAlendiie ansanudas

del Nido cardioplegia lasun1sAnAuLaY
Waulae Pedro Jose del Nido Aasunneiilaay
N15299n2710 University of Pittsburgh Tutiamaisse
7 1990 Fuusngaldiumsridaiilalugioesing
Boston Children’s Hospital fausid a.d. 1994 qu
nsevial . 2003 Tafinsldfunssinnsilalug-
Ve lngleidnsat>

del Nido cardioplegia Juansazanedidl
Snunizadpansinuenwad (extracellular fluid)
Usznausediu crystalloid fidesilunauiuiden
fldsunmaiueeniounds  (dranndudensin
ssuulvaligudenniguonsienie) lusnsidi 4
do 1 fifed Fo Usinamildrensiaunsavganis
dureshlaasundesndmiilemilalduiunin 90
it dawalfvenenainislddn ansiuuadives
151941 annissuniy wastfiudsEansninnis
ddin v Tutlagoudslifinasguisnisld del
Nido cardioplegia ety 3&%ua§diﬁ’umiﬁm?m1%aq
Faownns uslpevhluvunaiiuuzi fo 20 fiaddns/
Alansu (U3aasaean 1,000 Taddns Tufihedith
wifnnnng 50 Alandy FulU)™® Tuduwes crys-
talloid fldudsznaufismsnad 1

a1519fi 1 druuszneuves del Nido cardioplegia (crystalloid)

daudsznau

311035 (Hadans)

Plasma-Lyte A®

Sodium bicarbonate 8.4% (1 mEg/mL)
Mannitol 20%

Magnesium sulfate 50%

Lidocaine 1%

Potassium chloride 2 mEg/mL

U3u105574

1,000
13
16.3

il

13

13
1,059.3

mEg/mL = milliequivalent per milliliter

510 1382519109
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Modified del Nido Cardioplegia

Plasma-Lyte A®

Plasma-Lyte A® Lﬁuawsazawﬁugmmaa del
Nido cardioplegia fid@1uusynouvesdianinslas
ﬂéj’mﬁjua’lﬁﬂf’mam%é (extracellular fluid) A%
duduvesdidninsladnewdudiulszneudu o uas
A1 pH Fauandlumsedl 2 Plasma-Lyte A® 18uans
azanefUT AN calcdum wignvneudiilonamin
futudenfildsunsfveandiounds  @uwndu
WWonanszuuluaivuldennieusnienie) il
219U calcium luuSinandnifes Fananiden
voutheildlunsthdseendiaunagndsny  uii
Usuad calcium Tu cardioplegia fnanau3unu
calcium favazaunsluadnduiienila s
calcium  Usunandndestundulinadnssianinile
Fleufunsildd calcium g1

Potassium chloride

A% potassium 1uL§aﬂ§jﬂ (hyperkalemia)
grldiduisnsmludiesinliialavegadudmiuld
Tumsrdaiila  Wosnsilsivilavegasiuldesng
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590157 nelugns del Nido cardioplegia HUSuna
potassium 24 mEq/L (lenauiuldonvetitae) 34
Wvswedtagsihliiilavgausiu  wilflesann potas-
sium viliilangaiuainnis depolarization ¥as
wadndnilele vhldAnnnsazanwes sodium
wee calcium Meluwadnduiorle dwmalviile
Hushdn sad luans del Nido cardioplegia 34
drulszneudu 9 Wisandaidesingnn>'

Magnesium sulfate

nsviauresndnilerleduiusfudiunm
394 calcium meluwadnduiela mniinis
grauved calcium 2w5UNIUNITAANEAVB IR
vrlstlaiansundunasiiusndn sy nsla
magnesium Fadu calcium channel blocker 33vh
wihiigudsnsazawves calcium meluwadndny
iawilauavaelrwalaiudl gy

Lidocaine

Lidocaine Tngvilugnldifiesnwiniagiala

WURATIME (antiarrhythmic) @ansaiis refracto—

a519i 2 eaFUszneulu Plasma-Lyte A® wWisuiisuifu lactated Ringer’s solution

duusznau

Plasma-Lyte A®

Lactated Ringer’s

Sodium (mEgy/L)
Potassium (mEg/L)
Magnesium (mEg/L)
Calcium (mEgyL)
Chloride (mEg/L)
Acetate (mEg/L)
Lactate (mEg/L)
Gluconate (mEg/L)
Osmolarity (mOsm/L)

pH

140 130

2 4

3 .

- 2.7
98 109
27 -

- 217
23 =
294 273
7.4 6.0-7.5

mEg/L = milliequivalent per liter; mOsm/L = milliosmole per liter
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ry period vouwadndaiiowsle avsidu sodium
channel blocker sannsazauves sodium @9
finaduiioswerisannsazauves calcium nnely
wadndilerila mwdsanansn polarize Hovu
wadndmilewilald ouniiieandeidoves po-
tassium usiagelsfniu msuandsanisld del Nido
cardioplegia WngUaediUseIRUN lidocaine'™'>'*
Sodium bicarbonate
Prsveznaiilangady  ndandevilalal
palteandiaulunmsdunuidundanu  (aerobic
metabolism) ldnasn dau nsadrmdsnulagls
TpendLau (anaerobic glycolysis) Jsdiunumanagy
Lwimmﬁﬂgﬂé’ugﬂmw%mm hydrogen ion azail
wnfiuly fat sodium bicarbonate 3yt
Juasazane buffer 9edndu hydrogen ion uay
Pesneseau pH Aeluleaa >
Mannitol
Tunvund wadndwiderleannsadanis

fuauyadasy (free radical) MinTulaies weily

suziindaidelangayineu wuluifiedei
nalndananiazgniuda dedu mannitol Fadiunum
Tumssndueyyadaseiiinannisuiaiivsesnd
domlavaeiilangadiu vonand wadnduile
wlafiviaduiinisazauves sodium vliAnnTs
121 mannitol %qamamﬂ’aﬂu hyperosmotic ¥
FpanemsuIvesadnduLierlalg s
\HenvaUaeg
Foavesgthefhianldnauiudin  aystal-
loid w89 del Nido cardioplegia lau121AsEUY
Twadewdonnieueniisnie dadudesiildsunis
FLDONTIIULAT W LTNYILATNYINITHTUYDS
néafievla  Simernsuinduluanziihle
adenndes Tuduvsufindenunsdedinmudu
Tuveuouleyl carbonic anhydrase @1 wyIgds
13 bicarbonate Tun1sandu hydrogen ion Aali

Watduansuaulneanlamwaziin>*

wa ila A1sAlendiie ansanudas

Modified del Nido Cardioplegia (Lactated
Ringer’s-based del Nido Cardioplegia)
desnnluvssmalnelifansazarsfugu
9819 Plasma-Lyte A® dadudiuusznoundnues
del Nido cardioplegia 3siaudndudomauny
feansazanevnadondu witdmusznauaes del
Nido cardioplegia gnesnuuuinliusean cal-
cium LFAINALUEUNIUDY Pedro Jose del Nido
aunsalt lactated Ringer’s solution vaunila
(W3uiisuasAUsenauves Plasma-Lyte A® lay
lactated Ringer’s solution #5137l 2) uiiiile
HaufuldenngUisuavilianudutuves cal-
cium geningaskaiin uwidsadinadndinden
ANUNIVIFAANANTNTION NMAINAALAERNS
AMSLANYFNENILIINEIVIATINIBUA  UWINYIEY
uia 3ald3Eunsidawlalagld modified del
Nido cardioplegia Fausznause lactated Rin-
ger’s solution Luasaraneiugiu fdaudnisting
Tsaalafinisusddaluaudenisidnlsailadid

EN

ANMNATUTULDY WU TANUUaBnN WAL lANaaNG

=b.

Hudumela awnsaldveauny Plasma-Lyte A®
Huasaraeiiugulugrsaaiuld! venaind &
1in51¢ modified del Nido cardioplegia Wiguriu
blood cardioplegia qmmmgflumaﬂiqwmmﬂu
ssndilaluglug) wud §hedlésu modified
del Nido cardioplegia Sfndtsinsdannuadse
#1la (cardiac biomarker 1% troponin-T) Fauans
Seernsuimduresndnienila Amzunsndeu
#1939 suludessegiainisinulunedUiedngs
wazlulsmeuasnindledieutu blood cardio-
plegia®

NuNane dhawndunssy ladunuimddalu
N19LA3YUEITaa18 modified del Nido cardiople-
gia Ineflosdusznouuandlumsed 3 AuansgIu
nsnTensUTEnde” lnefidiniouldinada
UsiAannidle (aseptic technique) wisunneld
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lainar air flow nely cleanroom Tneiiduneunis
WIsNa1azaty modified del Nido cardioplegia
el

1. @y sodium bicarbonate 8.4% (1 mEg/
mL) U3ums 13 Jaddns aslu lactated Ringer’s
solution 1,000 fadans (1 van) e lwmdniu

2. AU mannitol 20% Y3105 16.3 1adans
el

3. A1 magnesium sulfate 50% Usuns 4
fadans weilimaniu

4. i lidocaine 1% USuas 13 Ladans Luen
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Ty
5. @3 potassium chloride 2 mEg/mL U3-
17915 13 Jaaans e lidniu

o

6. AnaanszyUSunuansdrdy Jeudd de

a

v ax & o 3 v & =
AL I8NI1TILNUINYN (Lﬂ‘USLUQLEJu YUK 2-8

9 Y
¥

DIANLYALTYE) TUNAS o haz Junestanau (gnie—

'
a

Tu 28 Tundawsew)” fregaainuanaiagui

7. nsalguINn 1 VRlmsuwseuTra e

o
Y

YUNDULSIN
79l TUaA255ealunsmseNaIsazany mo—
dified del Nido cardioplegia A®

a3797t 3 drulszneuves modified del Nido cardioplegia (crystalloid)

d2uusznau

U3u1ns (ladans)

Lactated Ringer’s

Sodium bicarbonate 8.4% (1 mEg/mL)
Mannitol 20%

Magnesium sulfate 50%

Lidocaine 1%

Potassium chloride 2 mEg/mL

U3u195594

1,000
13
16.3

13
13
1,059.3

mEg/mL = milliequivalent per milliliter

Modified del Nido Cardioplegia

dadile

Ailsznayl

Lactated Ringer's

Sodium bicarbonate 1 mEg/ml
Mannitol 20%

Magnesium sulfate 50%
Lidocaine 1%

Potassium chloride 2 mEg/ml

Usnmssan

#1U5U Cardiac Perfusion

1000 ml
13 ml
16.3 ml

1059.3 ml

HN wagilog

4 ml
13 ml
13 ml ST

ansldnau

[ o @ 9 1 &
l.ﬂ‘LI‘l‘LlQLEI'I.J W H LT b9

WNAAINIERADARDAAN

gﬂ‘ﬁ 2 $1ee19aa1n modified del Nido cardioplegia
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1. nsdldnysznouiléluniswden modi-
fied del Nido cardioplegia flidnuwazsidunouya
Wi @I lELNUNTO9 (membrane filter) UuA 5
lupsou  ensenduuifiotadintuserinensin
waunaumle

2. \flesmnudnfusigavhesidnuayadei
29 lactated Ringer’s solution 1,000 lad@ns ¢
tfu FedesfinsDnaanszydoyasne 4 Wasudu
Wiawsnamuwansne Jestupinunainindeunisen
(medication error) annsvduldlignaes

unasy
AsHngamlalulssmalnedwulldui iy
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Index to Volume 31

The index to volume 31 is a subject index in alphabetical order

Index

A calcium volume score p.239
Abnormal Involuntary Movement Scale p.259 carbamazepine p.126
acquired heart disease p.295 carbon monoxide p.229-236
activated charcoal p.77, 84, 86 carboxyhemoglobin p.231, 232
agaric mushroom p.74 cardiac surgery p.294
Agatston score p.239 cardioplegia p.296
AIMS p.259 cardiopulmonary bypass p.295, 296
alcoholic ketoacidosis p.19 CaSR p.238, 240
allergic rhinitis p.129, 269 central venous line p.63
amanitin p.76 Cerezyme® p.102
amatoxin p.76, 77 CGl p.259
amino acid p.64 CHILD p.180
amisulpride p.251-265 CHILD syndrome p.178
amitriptyline p.126 chloroquine p.25
antisecretory drugs p.89 chronic kidney disease p.238
apixaban p.205 cinacalcet p.238, 239
ARIA Guidelines p.130, 132 CKD-MBD p.238
Ascomycota p.74 Clinical Global Impression p.259
asphyxiants p.230 closed heart surgery p.295
atorvastatin p.188 CNS toxicity p.222
azelastine p.128-138 CO p.229-236

codeine p.124
B coma score p.21
Barnes Akathisia Scale p.259 congenital heart disease p.295
BAS p.259 coprine p.80
Basidiomycota p.74 coronavirus disease 2019 p.49
blood cardioplegia p.298 COVID-19 p.49, 53, 142, 279
BPRS p.257 CRS p.50
Brief Psychiatric Rating Scale p.257 crystalloid cardioplegia p.298

cyclooxygenase p.121
C cyclopeptide p.76
calcimimetics p.238 cytokine release syndrome p.50
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D

dabigatran p.205
decontamination p.233

del Nido cardioplegia p.299, 300
Delphi 7 p.213
dexamethasone p.287
dextrose p.64

direct oral anticoagulants p.198
disinfectant p.14, 15

disulfiram like effect p.80
DMARDs p.50

DOAC p.198, 200, 205
dopamine p.253, 255
drug-related problems p.214
DSM-5 p.252

DVT p.205

E

edoxaban p.202, 205

ELBW infants p.62

electrolyte p.64

Flonza® p.4

EPS p.258, 261, 263

etelcalcetide p.240-248
extemporaneous preparations p.2
extracorporeal circuit p.295
extraskeletal calcification p.238
extremely low birth weight infants p.62

extremely preterm p.62

F
fatty liver disease p.160
favipiravir p.141-153, 282
fentanyl p.123

FGF-23 p.238

fibroblast growth factor-23 p.238

fluticasone p.128-138
foam cells p.161
Fournier’s gangrene p.d45

fungi p.74

G

G6PD p.31, 32

GABA p.19

gabapentin p.125
Gaucher’s disease p.100
gilled mushroom p.74
GIR p.64
glucocerebrosidase p.101, 105
glucocerebroside p.101
glucose p.64

glucose infusion rate p.64
glucose transporter 9 p.36
GLUT9 p.36, 40
glutamate p.254
gyromitrin p.78, 79

H

haloperidol p.257, 258, 259, 262

Helicobacter pylori p.89
heparin p.67, 198, 205
H/K*-ATPase p.90

HMG-CoA p.179

HMG-CoA reductase p.186

H. pylori p.89

hyperbaric oxygen p.233, 234
hyperparathyroidism p.238
hyperprolactinemia p.261
hypertonic p.270

hypertonic saline nasal irrigation p.268-276

hyperuricemia p.36
hypoxia p.19

:?Q
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I

ibotenic acid p.80

IL-6 p.50

imiglucerase p.99-115
inflammatory cytokine storm p.50
insulin resistance p.36
interleukin-6 p.50

isotonic p.270, 272

itraconazole p.202

K

keratolytic p.184
ketoconazole p.186, 202
Kozenis® p.26

L

lactated Ringer’s solution p.301
laminar air flow p.69

LBW infants p.62

levodopa p.262

lidocaine p.300

linoleic acid p.66

lipid p.65

lipid peroxidation p.161
lipoprotein lipase p.67
lopinavir/ritonavir p.285
lovastatin p.188

low birth weight infants p.62

M

MADRS p.259
magnesium sulfate p.300
mannitol p.301

mast cell stabilizer p.129
MCT p.272

MCT score p.274
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medication errors p.210

medication reconciliation p.210, 212
metabolic acidosis p.19, 232
methadone p.123

Milk thistle p.78

mineral p.66

moderate to late preterm p.62

modified del Nido cardioplegia p.301

Montgomery and Asberg Depression Rating

Scale p.259
morphine p.123
mucociliary clearance time p.272
muscarine p.79, 80
muscimol p.80

mushroom p.74

N

NAC p.78

N-acetylcysteine p.78, 84, 86

NAFLD p.160, 165

Na'-H" exchanger p.297

nasal symptom score p.273, 274

NASH p.165

negative symptoms p.252

neuropathic p.120

nitrogen balance p.64

NOAC p.198

nociceptive p.120

non-alcoholic fatty liver disease p.160

non-alcoholic steatohepatitis p.165

non-selective COX inhibitors p.122

non-steroidal anti-inflammatory
drugs p.121

non-vitamin K antagonist oral
anticoagulants p.198

NSAIDs p.122
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0]

olanzapine p.258, 259, 262
open heart surgery p.295
Ora-Plus® p.4

Ora-Sweet® p.4

order of mixing p.69
orellanine p.82

orellinine p.82

oxidative stress p.161, 165

P

Pain Management Index p.118
PANSS p.258

paracetamol p.121
parathyroid hyperplasia p.238
parenteral nutrition p.61, 63
Parsabiv p.244

Pascal p.213

P-CAB p.90

PE p.205

peripheral venous line p.63
phalloidin p.76

phallotoxin p.76

Plasma-Lyte A® p.300
Plasmodium spp. p.24

PMI p.118

PN p.63

Positive and Negative Syndrome Scale p.258
positive symptoms p.252
potassium chloride p.300
Potassium Competitive Acid Blockers p.90
pravastatin p.188

pregabalin p.125

preterm infants p.62
primaquine p.25

Prions p.15

pro-inflammatory cytokine p.51
prolactin p.254, 262, 263

psilocin p.81

psilocybin p.81

pulmonary arterial hypertension p.3

purine p.36

Q
QT prolongation p.262

R

rate of glucose oxidation p.64
remdesivir p.283

renal replacement therapy p.280
retinal toxicity p.31

RGO p.64

rhinosinusitis p.269

risperidone p.258, 259, 262
rivaroxaban p.205

rosuvastatin p.188

S

saccharin clearance test p.272
sac fungi p.74

SARS-CoV-2 p.142

SAS p.258

SBECD p.284
schizophrenia p.252

SCT p.272

SGLT2 p.36, 39

SGLT2 inhibitors p.35-45
Sidegra® p.4, 8

sieving coefficient p.288
sildenafil p.2, 3

silibinin p.78, 84, 86
Simpson-Angus Score p.258

:?Q
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simvastatin p.188 U
URAT1 p.36, 37, 40

urate anion transporter 1 p.36

Social and Occupational Functioning

Assessment Scale p.259

sodium bicarbonate p.272, 301 uric acid p.36
sodium chloride p.272
sodium glucose co-transporter 2 p.36, 39 \Y

SOFAS p.259
starter TPN p.68
statin p.177-192

vascular calcification p.238, 239
venous thromboembolism p.198

very low birth weight infants p.62

steatosis p.165
sulfobutylether-beta-cyclodextrin p.284

T
tafenoquine p.24, 25
tocilizumab p.49-58
tocopherols p.160
tocotrienols p.160
topical statins p.178
torsade de pointes p.262
tramadol p.124
trehalose p.82
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very preterm p.62

Viagra® p.4, 8

virotoxin p.76

visual analogue scale p.130
vitamin p.66

vitamin E p.159-173
vitamin K antagonists p.202
VLBW infants p.62
vonoprazan p.88-95
voriconazole p.221-227
vortex keratopathy p.31
VTE p.198, 205









