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Abstract
When patients with cirrhosis developed

esophageal varices, risk of esophageal or gas-
trointestinal variceal hemorrhage was increasing
and result in higher mortality. Non-selective
beta-blockers (NSBBs) are the medlications of
choice to reduce portal blood pressure and
prevent esophageal or gastrointestinal variceal
hemorrhage. However, the use of NSBBs in cir-
rhotic patients with refractory ascites, which is
a common complication, may lead to hypo-
tension, hyponatremia, hepatorenal syndrome,
or worsening ascitic manifestation. Therefore, it

is crucial to properly select NSBBs in refractory
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Use of Nonselective Beta Blockers
in Patients with Refractory Ascites
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ascites to prevent esophageal or gastrointesti-
nal variceal hemorrhage with consideration in

terms of efficacy and safety for patients.

Keyword: refractory ascites; cirrhosis; proprano-

lol; carvedilol; nadolol

Citation:
Mingpun W, Dilokpattanamongkol P, Meanwatthana
J. Use of nonselective beta blockers in patients with

refractory ascites Thai J Hosp Pharm. 2022;32(2):155-68.

ngUszasAlangAnssungsuazlasundiannissiuunay

1. W laneSan1neIneyan Ui inauauIsanIsSnw

2. lananmslgeingu nonselective beta-blockers (NSBBs) wagnstunalnniseengnsveseniil

NARDANNIENDIUUN N UANDIBNITS NN

3. swiwseanianuaranuUaendevesnisidenngu NSBBs lugUlsnnigvisanuilineauaues

ADANTSNW

4. MsvEngviseanuuIneTtungy NSBBs TugUlsnigvisanunlineuauesssienissnula

unu

ANV (ascites) LAAIINNTATALUDY
dsnatesiidudesios  Wunzunsndeundn
Tulsasuuds (cirrhosis) fivsuanisernisvaslsasiu
udafugas Ussanadosay 50 vesfielsaduudad
TenmatAnnsiaudunngiesnulanieglu 10 U2
99 Judessnulnenisdrdaleedldmisenin 2
nSusou waznislienduliaans'® eansnsins
E@u33n wardeaiunisiinnnzunsngeuuaalsa
wounulueuianfio nsendouuaiiSevesinluteos

194 (spontaneous bacterial peritonitis) Lazn17

Taneanlsadiunds  (hepatorenal syndrome)™
wonanll  mngUleiinsimunvedlsaugaaui

vy refractory ascites fi9 Anzioanuiiliney
aussenIsINvIMENVEeRnA TR 1T IALE
wdaninsinsiesiiasyuietn  (abdominal
paracentesis)' ¢18nI1N1550ATINVOIHUIY
anasdoiiosdosay 50 91 6 HOUNAININATIINY
Ay refractory ascites’

fiadl mnguaslsaduudainnng refrac-
tory ascites Wagn1IzldonoonluNAANDINITIN
dudenvenunan (variceal bleeding) iiasainay

156 Mingpun W, Dilokpattanamongkol P, Meanwatthana J



’maﬁl,ﬂé’sumsukﬁwmma
U7 32 atu? 2 w.a. - .. 2565:155-168

é’uqﬂwaamé‘awﬁﬁu%nmﬁu (portal hyperten-
sion) w¥oufu flhenguiasdenusniudedisy
nsesriunsiAn variceal bleeding feengui
fgviTatunisiauresiifuuduuldsume
(non-selective beta blockers, NSBBs) a¢14ls
Anunudn n1slesu propranolol Tuanae refrac-
tory ascites  ©19HAAAINITINTTOATIRN UL
nauil esmnenaansnsniawiuvesiila dwa
Twsulafinansias Seflnansesuszuu sympa-
thetic
slAnnsfivesiuarleie

La¥I¥UU  renin-angiotensin-aldosterone
Jutumerili
1% refractory ascites ugag'® otk wuamane-
Udalutagiudsuusinisdnuguaeifianig
refractory ascites 1lsa1sanMsvgRemIeliiEy
Ms3nwdesngu NSBBs Tufftheiiinng refrac-
tory ascites MNUTEANTAMILAZTANNUADANYUDS
fhousiazsne  Faunarudagndnidsusyaninm
wazAuUaandevansldeingy NSBBs lukiae
ﬂejmf

WYISEITINY A TYIUVDIN1IE refractory ascites

T,iﬂéfuufﬁqLﬁmnﬂLﬁal,?iaéfugﬂﬁwa’]mmmﬁ
Sniauuazade collagen 7iRaUnd Aelidniioide
fibrous WMUTwadaRy dwaliAnussiiusanis
Ivaveadenuinnmasaidenmillnaitngiu (por-
tal vein) figsnnninussiunasnidonsilngiith
LH9AINEIUETDIAA (inferior vena cava) L3N
Azl portal hypertension vaziieafuiiode
Fuifannisadeans nitric oxide efignivensnaen
Foafiu  uaziiunisaseansiifigrsviavasniden
Ao prostaglandins, endothelins tag angioten-
sin vilAnnsuenaenidenneludy Fedadaasy
TAnn1a portal hypertension dssioun 31918
wfinnsuiuilietosuaniiodofieogdrafes
FURURAR nitric oxide LileweneNanne portal

hypertension  @ualAlAANITVE B UADALEDATY

nsldennguniignsUanunisvihnuvesiisuusuuulddineg

TudUhenneviesnuilineuaussianissnm

suMelarvasadenisizntsly  lnglanizas
U3atostios n1sueevasnidentiisisniedna
Tenusulafinandias Jediualunszdunisviay
UDITEUU  sympathetic Wags¥UU renin-angio-
tensin-aldosterone  AoliAnnsAIvaRNAouAz
¥ wavifinnsuniivesvaondontisianie sy
feftle awes Al wasndwdle uddmSunaee
Bosunduresiesiufinainnisensi osn
Naues nitric oxide Tnniu dendslualuiisy
waveluzluresineeemingy  Lsauraudends
didu Uszneutueadiuiignihaneludtaslsasy
wis Feilinmsadiedayiuanas Tuaaaussienly
Tumaenden (oncotic pressure) dawaliAnn1ss
yoanananoonuiluteier  nieufunmshvesi
WIRDIRINATVLIEAINADALAEALASIUYDINBY T
yhlAnnmeesudut® fguil 1
Tutesvezsufurenioany  n1ssnw
gaausailanienisanausunadaneulnes
171 2 n¥usetu wazn1sli spironolactone 31914
Rsanlisiuny furosemide v3alaifla Taeilidh
wnensinen Ao Wieliivtindanasiuas 0.5
Alansu™”  wigngveunuvewtislinauaues
AONISNYINENT1AUILLTININANANE refractory
ascites Favauondemssniuluvedlsasuudaiiug-
av  legszezanvinevadlsadundvziianisviiany
YoaadsuInnty Suin portal hypertension way
ﬂizﬁuﬁzuu sympathetic WLagseUU renin-angio-
tensin-aldosterone lusgAuasan wiinn135nw
pensaialeReulitesni 2 nSuReTy wagns
151’%%8’16014’161@0%@& spironolactone/furosemide
W wedsldanunsasnenseiuanuiuadeniely
napaldenuadllla  wardinisuasivesvianalden
e Fsaenisnsesumiaela liAansAmes
duasndointy  Suililinovaussonissnm
e’ wenandl SenavhliAnnsunsndousu

Ae Loun refractory ascites, seaulaipesluidon

N3l daus, ey Aaniauusag, Wudeg duiauw 157



Use of Nonselective Beta Blockers
in Patients with Refractory Ascites

Thai Journal of Hospital Pharmacy
Vol 32 No 2 May - Aug 2022:155-168

AnuiuluraealdenmNuTINRUAINT
ussfunaBALanA g MIEAINAIUANTDIEI

(portal hypertension)

WALNSE519 nitric oxide

ASVLYNABALABATITIINELAT AR BRD BT 8Ty
1AELRNITATIUSINYDIN D

ANUsUlainaninaa

N3EAUNITINUYBITLUY sympathetic Wagszuy

renin-angiotensin-aldosterone

v

v

Hyperdynamic circulation

N13AVDINADLAZUN

v

NaRALaeaNeinITNnAG

Y19917U

JUT 1 nalnmsiinaneviosny (FanUaianniana1seadmsneias 2)

6‘1;’1, hepatorenal syndrome Lazn1sideain
Tneflenuueeniig refractory ascites figrdl
1. finedAuainnislinevaussents
Snwlaenisarialelpenliiesnin 2 nSunedu
aN1lAsUITUINgaves  spironolactone/furo-
semide @@ 400/160 faansusioiy lnanshineu
AuaIaNISNY Jamaneds
1.1 dwinsasoiuliidsuulas  vieth
ninAIanalasnd1 0.5 Alansy  sawAuinISU
loneuneslagnetounin 78 Nadluaneiu ey
1asU  spironolactone/furosemide YUING R
400/160 fadnsuneiy w3a
1.2 1 AnAITLNINY auINNTIY 817U

© 158

Uaeny loun hepatic encephalopathy, sgéiu
creatinine TULADANINNIN 2 TAANSUADLATANT LAY
sepulefedluldantiosnin 120 Hadluasoans
%38
= sg a 1 @ [
2. UNNMZUIAUBYIITIALIINAIRNN  abdo-

minal paracentesis

g1ngu NSBBs Tulsaduuds
PETMIMTEINNTSNBINIY portal hy-
pertension e Mslviengy NSBBs lngeniuug—
Bl lunsilostunisiiia variceal bleeding A%
w3 (primary prophylaxis) A® propranolol, nado-
lol wag carvedilol @un1stasiunisiin variceal

Mingpun W, Dilokpattanamongkol P, Meanwatthana J



’maﬁl,ﬂé’sumsukﬁwmma
U7 32 atu? 2 w.a. - .. 2565:155-168

bleeding A (secondary prophylaxis) fig propra-
nolol wae nadolol® Inenalnniseenguiveseing
NSBBs f®

1. ffufs beta-1 receptor fitfala vilius-
nsifendseonanilaneull (cardiac output)
anas

2. §ud beta-2 receptor 71 portal vein ¥
Tinasnidonunas

Faannalnniseengnsiiseinaannisina
vaadoningiasionarsiu  wazanusaiuly por-
tal vein vhlanusaananusuluvaendensid
UTnasvu Laztlesiunisiia variceal bleeding 16 ®°
dm3u carvedilol Hudusiifnalnnmseengridiii
WWiu9n81 propranolol wag nadolol Ag ﬁqm%‘é’ué’@
alpha-1 receptor yilvivaondonluduveiad 393
naaaLssuly portal vein lodnaae’

Tuszezduduvedsaduude  fnsiiutuves
wsenuly portal vein Wiedntaevinliniusiswes
AINUAUIZIIN portal vein Lag inferior vena cava
(hepatic venous pressure gradient; HVPG) dif1ag
i 5-10 fladumsuson Jeviilviengu NSBBs Laid
Uszavdnmlulsasundeszozdu’  Fasnannlulse
Fuudasveeiildanunsavaeld  (decompensated
cirrhosis) i1 NSBBs HuszAnSamlunisiasiu
A5AA  variceal bleeding Tupdausn annsiin
AMmgvipanulazanndediala a1nnsan HVPG
1NNINFeEay 20 WIeNINNIT 12 Hedwasusen
wwINevU UAtutagudauwusiinlvien NSBBs d1-
w3utlostunisiin variceal bleeding wazifiosands
14if35%man HVPG wuuldineliAanislasuuiniiu
(non-invasive method) Falanvuadinuneuss
n133nwAedNIINITRuYeI s nAITegly
%29 55-60 ASareuTiununsTar HVPG!

dlouin portal hypertension %u Tuszug
decompensated cirrhosis Azin15UN8aRALEDA
Th9ene  Sfinaanauiilafinueasneniy  way

nsldennguniignsUanunisvihnuvesiisuusuuulddineg

TudUhenneviesnuilineuaussianissnm

MIAAANSNIEAUSEUL  sympathetic  wAgsyUU
renin-angiotensin-aldosterone Lfte$nw1sziuay
filadislinedl faen1sifia cardiac output, WiNNS
MAFTeMARAEeATIINIY  Wavann1sneadils
Weiudsuasinluvaoniden dslusveyil msldsu
g1ngu NSBBs iiluaan cardiac output léifleaidn
o Wl medsnuwseiuanuiuaienigly
aenlanLAd (mean arterial pressure) ¢ wonan
il nsanasves cardiac output nMslATUENGY
NSBBs avlulfinansedussuy  sympathetic  uay
3¥UU renin-angiotensin-aldosterone fsnnduly
suhlfnmefeauLdamnmsiweundeuasii
wailuszozgavinevelsnduuds (end-stage
cirrhosis) WU AINTEAUTTUU sympathetic Lay
32UV renin-angiotensin-aldosterone ﬁ?uagﬂuizﬁu
gann usdslianunsadnuseiuanusuedsnely
aeadoanaalila vl refractory ascites,
ﬁzﬁUIG?JLaEJﬂuLﬁaﬂﬁ’l, hepatorenal syndrome
waxdeinld fedu nslésueingy NSBBs Tee1a
Mlvnnzananugaslagainnisanaswey  cardiac
output
MINAANTANINAITUU TR TA Ul Uv 9
Tsadtunded 3 spey (3UA 2) wudn eangu NSBBs 3
Uszavsnmlunistesiunisiie variceal bleeding
wazandnIINSEeTInAN variceal bleeding 14
LQW’lﬂwﬁﬂ’Jﬂizazﬁ 2 decompensated cirrhosis
Wity dumaresengy NSBBs lussewi3uduiy
wudn ldfiusgavsamdestunisiiadudenvend
UTNAMILAUIT  wazlilinanesnn1ssendin
diunavetengy NSBBs luszezgavinevessadiu

W9y 9195NaanTNIINISTERTIN LA

AANURANINTYIAUAIENSYRIINEN NSBBS

AunsldenlugUaelsafuuis
Fuaslsaduudelinishansvonieibosy

binsafedayliuuazniswwnuedduenanas @

N3l daus, ey Aaniauusag, Wudeg duiauw 159



Use of Nonselective Beta Blockers Thai Journal of Hospital Pharmacy
in Patients with Refractory Ascites Vol 32 No 2 May - Aug 2022:155-168

4 A131197UYa9 SNS 1Ay RAAS

Cardiac output
NSBBs -~~~

MAP
NSBBs

—_————
—_——
-_—
—_
—_
-

NSBBs . TTmeel
SVR

—_—
—_——
——
—_—
—_—
——
———
—_—
——_—
——
—_——
—_—

———
_—
-
—_

Mortality

nsaduluvaslsadunda >
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Tsaduuds (early cirrhosis) (decompensated cirrhosis) (end-stage cirrhosis)
fnwazuageinsveddsa - dvdslulidudenven « variceal bleeding . \Ain variceal bleeding %
fusnamaiuems - ascites - 1in hepatic encephalopathy $
« hepatic encephalopathy » refractory ascites
- seiulmienludons
« hepatorenal syndrome
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fig®  BP = blood pressure NSBBs = non selective beta blockers
MAP = mean arterial pressure RAAS = renin-angiotensin-aldosterone system
SNS = sympathetic nervous system SVR = systemic vascular resistance
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B
C
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(FAady + ATBLUNLINTFIY)
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sesulUsiuveauiludasias,
ASURDLATARNS
NANTSANYINEN

(primary outcome)

AU 9

(prospective cohort)
8 (1-47)

Refractory ascites (77)
60.9 + 12.2

Propranolol

113 + 46

20
57

188 x4

65 (54-79)
103 (91-119)

73 (55-89)

2.6 (0.4-4.7)
1.1 (0.09-2.5)

ﬂ&jmmﬁ%’um propranolol
flenmasendinil 1 agj'ﬁ'
Sowar 19 (95% Cl; 9-29)
owtsurudilallezuen
Sowaz 64 (95% Cl; 52-76),
p-value < 0.0001]

9.9 (3-20)
Refractory ascites (10)

59.1 + 10.7

Propranolol

132 + 46

177+ 4.4

65+5
108 £ 6

n13l4 propranolol 8199
MIARLALEE0Y para-
centesis-induced circula—-

tory dysfunction

nauuszrnslunisfinundl
uutiey

(retrospective cohort)
10 (2-71)
Refractory ascites (36)

55%

Propranolol

48.9%

23

83

116.5

lafiruunnenawes Kap-
lan-Meier survival curves
izu’iwﬂe‘jumﬁ%’u propra-
nolol (18 i#eu) waznguitls]
165U propranolol (11 fiow)
(p-value = 0.93, log- rank
test)

Cl = confidence interval

MELD = Model For End-Stage Liver Disease

NSBBs = non-selective beta blockers
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918 (U, Aadey = ANdgauuiInggIv)
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B
C

AZLLY MELD
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Anusuladinvairdusi, Jadunsusen
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WARENT

nan13An®Ian (primary outcome)

msﬁﬂw’m’mLM@lﬂMWN@LLUUE’I@uMé’&
28
Mildly decom-

pensated cirrhosis

Severely decom-

pensated cirrhosis

(3,075) (644)
56 + 10 56 + 10
Propranolol
97 (77-145) 96 (67-129)

TungugUag mildly decompensated
cirrhosis Wag severely decompensated
cirrhosis #ilé¥uen propranolol aaA31Y
eslun1sidedin HR 0.7 (95% CI; 0.6-0.9)
waz HR 0.6 (95% Cl; 0.4-0.9) Wlawfieuiu
nauilallasugnudiiy Faazmlugioe
#il#i5u propranolol < 160 fiadn3usieTu
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36
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57 (51-64)*

Propranolol

380
134
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Tugfthelsaduuda Child-Pugh B 76
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Cl = confidence interval

MELD = Model For End-Stage Liver Disease

* syyduaniougnu

HR = hazard ratio

NSBBs = non-selective beta blockers

** Mildly decompensated cirrhosis fia §U1e71in15911 paracentesis 1119 <4 A3Y;

severely decompensated cirrhosis fig {U38#1iin13¥1 paracentesis 11viaviun >4 ATY
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mM3detinla Sovay 43
dauiuﬂﬁj'm‘ﬁl severe asci-
tes N5LA5U carvedilol
Lifnaiusnsnsdedin

AINUTUKTIVDY ascites
wudlagldnisanesed

Ascites (307) ; refractory
ascites Sauay 54

58 + 10

Propranolol, nadolol,

carvedilol

Propranolol 40 fadn3u
fOU

Nadolol 20 fiadnsusaiu

Carvedilol 12.5 fiadn3u
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HUnenine refractory ascites way/visemsfnidenuaiiiseveaiiludes fiansamengvieanyuIng1 NSBBs
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v aa . = a & N a H '
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Viosilaifindnguresniag circulatory dysfunction

Q’ﬂwﬁﬁmn refractory ascites Aleisusn NSBBs
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(esophageal variceal band ligation, trans-

jugular intrahepatic portosystemic shunt)
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NSBBs = nonselective beta blockers

166

Mingpun W, Dilokpattanamongkol P, Meanwatthana J



’Jﬁﬁ’]’imgsﬂﬂﬁﬂiﬁv\lﬁ’m’la
U7 32 atu? 2 w.a. - .. 2565:155-168

unasy

ANY refractory ascites ﬁLﬁﬂiuiwzqwﬁw
YoIlsARULTIIENIINTEAUIZUY  sympathetic uaz
J¥UU renin-angiotensin-aldosterone  agluszdiu
genn usdslianunsadnussiuanusuednely
vaoadoauatlild fatu nsléuenau NSBBs i
Naan cardiac output ﬁ?ua’lﬁ]ﬁ’flﬁm’w refractory

ascites  wUAIMIDLESTINGG  WELilPIINNAYDIE

neu NSBBs #ilnasionisidedinlugUie refractory
ascites 31NNWITeNAdTntudslitaay Jagdu
LM ssnwlauugilvivgaeingy NSBBs Tu

LONENT91984

1. Runyon BA, AASLD. Introduction to the revised
American association for the study of liver diseases
practice guideline management of adult patients
with ascites due to cirrhosis 2012. Hepatology.
2013;57(4):1651-3.

2. DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG,
Posey LM, eds. Pharmacotherapy: a pathophysio-
logic approach. 9" ed. New york: MrGraw-Hill Edu-
cation; 2014.

3. Adebayo D, Neong SF, Wong F. Refractory ascites in
liver cirrhosis. Am J Gastroenterol. 2019;114(1):40-7.

4. Gines P, Cardenas A, Arroyo V, Rodes J. Manage-
ment of cirrhosis and ascites. N Engl J Med. 2004;
350(16):1646-54.

5. Moreau R, Delegue P, Pessione F, Hillaire S, Durand
F, Lebrec D, et al. Clinical characteristics and out-
come of patients with cirrhosis and refractory asci-
tes. Liver Int. 2004;24(5):457-64.

6. Serste T, Melot C, Francoz C, Durand F, Rautou PE,
Valla D, et al. Deleterious effects of beta-blockers
on survival in patients with cirrhosis and refractory
ascites. Hepatology. 2010;52(3):1017-22.

7. Salerno F, Guevara M, Bernardi M, Moreau R, Wong
F, Angeli P, et al. Refractory ascites: pathogenesis,

definition and therapy of a severe complication in

nsldennguniignsUanunisvihnuvesiisuusuuulddineg

TudUhenneviesnuilineuaussianissnm

fUae refractory ascites Lﬁlaﬂﬂwlﬁﬂ circulatory
dysfunction wazsziansususiivawnemienisld
gndu NSBBs ungslunmesiosu ey Tugiuy
UPAININWNISWINE  AITdenyln wwInen uay
AuAlunsUIvse e ngs NSBBs Tiivsnzan
blee-
ding luafsusnuaznadudlugihelsaduuds $2u

ANUYRUILYVINTUBINUNSIAR  variceal

AUNSAAMIUALAULATR SEAU creatinine Tuldan
wazseaulameuludonsenInen1side1nsaUs ULy
mummmjm NSBBs Iui{ﬂ’m refractory ascites e

LY

W52 39n154AR circulatory dysfunction

patients with cirrhosis. Liver Int. 2010;30(7):937-47.

8. Garcia-Tsao G, Abraldes JG, Berzigotti A, Bosch J.
Portal hypertensive bleeding in cirrhosis: risk strati-
fication, diagnosis, and management: 2016 practice
guidance by the American association for the study
of liver diseases. Hepatology. 2017;65(1):310-35.

9. Ge PS, Runyon BA. The changing role of beta-
blocker therapy in patients with cirrhosis. J Hepatol.
2014;60(3):643-53.

10.Krag A, Wiest R, Albillos A, Gluud LL. The window
hypothesis:  haemodynamic and non-haemody-
namic effects of beta-blockers improve survival of
patients with cirrhosis during a window in the di-
sease. Gut. 2012;61(7):967-9.

11. Moctezuma-Velazquez C, Kalainy S, Abraldes JG.
Beta-blockers in patients with advanced liver disease:
has the dust settled? Liver Transpl. 2017;23(8):1058-
69.

12. Pena MA, Horga JF, Zapater P. Variations of pharma-
cokinetics of drugs in patients with cirrhosis. Expert
Rev Clin Pharmacol. 2016;9(3):441-58.

13.Maharaj S, Seegobin K, Perez-Downes J, Bajric B,
Chang S, Reddy P. Severe carvedilol toxicity without
overdose - caution in cirrhosis. Clin Hypertens. 2017;
23:25.

14.Bossen L, Krag A, Vilstrup H, Watson H, Jepsen P.

N3l daus, ey Aaniauusag, Wudeg duiauw 167



Use of Nonselective Beta Blockers
in Patients with Refractory Ascites

15.

16.

17.

18.

19.

20.

© 168 °

Nonselective beta-blockers do not affect mortality
in cirrhosis patients with ascites: post Hoc analysis
of three randomized controlled trials with 1198
patients. Hepatology. 2016;63(6):1968-76.

Onali S, Kalafateli M, Majumdar A, Westbrook
R, O’Beirne J, Leandro G, et al. Non-selective
beta-blockers are not associated with increased
mortality in cirrhotic patients with ascites. Liver Int.
2017;37(9):1334-44.

Bhutta AQ, Garcia-Tsao G, Reddy KR, Tandon P,
Wong F, O’Leary JG, et al. Beta-blockers in hospi-
talised patients with cirrhosis and ascites: mortality
and factors determining discontinuation and reinitia-
tion. Aliment Pharmacol Ther. 2018;47(1):78-85.
Bang UC, Benfield T, Hyldstrup L, Jensen JE, Bendtsen
F. Effect of propranolol on survival in patients with
decompensated cirrhosis: a nationwide study based
Danish patient registers. Liver Int. 2016;36(9):1304-
12.

Kalambokis GN, Christodoulou D, Baltayiannis G,
Christou L. Propranolol use beyond 6 months
increases mortality in patients with Child-Pugh C
cirrhosis and ascites. Hepatology. 2016;64(5):1806-8.
Sinha R, Lockman KA, Mallawaarachchi N, Robertson
M, Plevris JN, Hayes PC. Carvedilol use is associated
with improved survival in patients with liver cirrhosis
and ascites. J Hepatol. 2017;67(1):40-6.

Tergast TL, Kimmann M, Laser H, Gerbel S, Manns

21.

22.

23.

Thai Journal of Hospital Pharmacy
Vol 32 No 2 May - Aug 2022:155-168

MP, Cornberg M, et al. Systemic arterial blood pres-
sure determines the therapeutic window of non-se-
lective beta blockers in decompensated cirrhosis.
Aliment Pharmacol Ther. 2019;50(6):696-706.

Serste T, Francoz C, Durand F, Rautou PE, Melot C,
Valla D, et al. Beta-blockers cause paracentesis-in-
duced circulatory dysfunction in patients with cir-
rhosis and refractory ascites: a cross-over study. J
Hepatol. 2011;55(4):794-9.

Chirapongsathorn S, Valentin N, Alahdab F, Krit-
tanawong C, Erwin PJ, Murad MH, et al. Nonselective
beta-blockers and survival in patients with cirrhosis
and ascites: a systematic review and meta-analysis.
Clin Gastroenterol Hepatol. 2016;14(8):1096-104.€9.
doi: 10.1016/j.cgh.2016.01.012.

Wong RJ, Robinson A, Ginzberg D, Gomes C, Liu B,
Bhuket T. Assessing the safety of beta-blocker the-
rapy in cirrhosis patients with ascites: a meta-analy-

sis. Liver Int. 2019;39(6):1080-8.

24.Robins A, Bowden A, Watson W, Smith F, Gelson W,

25.

Griffiths W. Beta-blockers in cirrhosis patients with
refractory ascites. Hepatology. 2014;59(5):2054-5.

Biggins SW, Angeli P, Garcia-Tsao G, Gines P, Ling SC,
Nadim MK; et al. Diagnosis, evaluation, and manage-
ment of ascites, spontaneous bacterial peritonitis
and hepatorenal syndrome: 2021 practice guidance
by the American association for the study of liver

diseases. Hepatology. 2021;74(2):1014-48.

Mingpun W, Dilokpattanamongkol P, Meanwatthana J



NFESNFUNSIUITINEIUNE
U 32 aUud 2 n.A. - d.0. 2565

ATus

ﬂ']iLﬁ‘UﬁSﬂNﬂﬂ’lﬂﬁﬂﬂ'ﬁﬁﬂ‘l"ﬂﬁiaLﬁﬂﬂﬁl']ﬂU‘iﬂﬂ'3']3»6‘6']ﬂ']311!'3'15ﬁ'liLﬂ5‘Uﬂ353J15\1Wﬂ'lU'la
ussalusndnvesaunundsnssulsmeiuia (Useinealng)

anunsaasAsaNITNeT: https://www.thaihp.ore
vhugnansaluiuuunadeuiiefivasaumheinnsinvisdeidlewesunmndunisided biiuld
VRN @us‘]ﬂﬁﬁﬂwmalﬁm anLndunssy www.ccpe pharmacycouncilorg lngszyiauiluusznouinin
waz siaruAldUINanLadunss (mMnvinudisiaiulaile Tiaasedmiidivesquinsinudeiomna
LWNETANENS AN LASYNTIN)

r—)ua’msﬁnuwdaldaJmJlnéamans’ )
Center for Continuing Pharmaceutical Education &% cail Conter cepe@pharmacycouncil.org

RSN s:uumsAnuidaitioinuindumans

LELLIIE . PR
nsandayallaidigs:uu

JaUiAulauszniAyal

- tanvilutlsznays

fAug
SWarTY

misds:gu3ainis

© wannsibifiskasnuannsaasmsdinuuasusainwlddTu ludanundanssy

unA2IUITINS
1d1ds:uu

aadalsi

ntulmdldluiide  “unenudvnis’  wazdendeanidunanidu  “auaundunssulsanenuna
Uszwdlneg)” wsanundaEesunanulutasmAum

Hniisn unANUIYINS

INYIAUIST aanaundnsmisonmma (ssmd’ v | drdum idauunam ANSIHELHI A ~ AU

JauAunaUs:maAya]

gounAul HuaeAn Junsusal JunHuag
Aug

[ RN R I - S . PR It e o CAP. L L = 4R~ ncea e m mErE

Wenuunauivinudents Tidilluseazldeavesunanng Fuiussnudy “Suviuuunagay” ¥
dawawihdiuled Wnadudanaaiterdngnisviuuunegeusiely

I{_}l andisaounAu ISuMIUUNO&au

yuagdnwmaudnuldgniesesar 70 Julu FeagldfumheAnnisAnudeidasasunay Gedayads
namilaggnasdngssuugudeyavesanindunssy  shuannsnnseaeuazuLuheRnnsAnwraiies
it mnpoumouldldasumannast iuaansadnavhuuuneseuresunauilédnauntiasging
LN

© 169 °



