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International studies have confirmed the efficacy of pharmaceutical care in the treatment of hepatitis C; however,
data within the Thai context remain limited. Objective: This study aimed to compare the sustained virological response at
12 weeks (SVR12) between the pharmaceutical care (PC) group and the control group, and to evaluate, within the PC group,
medication adherence, drug-related problems (DRPs), and safety. Methods: A quasi-experimental study with a historical
control group was conducted among hepatitis C patients receiving direct-acting antivirals (DAAs) at the Hepatitis Clinic,
Mukdahan Hospital. Patients were divided into a historical control group receiving standard care (1 August 2023 - 31 July
2024) and a PC group receiving pharmacist-delivered care (1 October 2024 - 30 September 2025), which comprised
medication history review, patient education, assessment of medication adherence using the Medication Adherence Scale
for Thais (MAST), identification and management of drug interactions, DRP management, and monitoring of adverse drug
events (ADEs). Results: The PC group (n = 74) had an SVR12 rate of 98.65% compared with 97.18% in the control group (n
= 71) (risk difference, 1.47%; 95% Cl, -4.79 to 8.44). After adjusting for sex and baseline white blood cell count using
multivariable logistic regression, SVR12 did not differ significantly between groups (adjusted OR, 2.25; 95% Cl, 0.18-28.37; p
= 0.532). The PC group demonstrated medication adherence (median MAST score = 40; IOR = 0; range, 35-40). Fifteen DRPs
were identified in 14 patients (18.92%); all pharmacist interventions were accepted, and all DRPs were resolved. No severe
ADEs (Grade 3-5) were observed. Conclusion: The SVR12 rate did not differ significantly between the PC and control groups.
Within the PC group, patients demonstrated medication adherence, drug-related problems were fully resolved, and no

severe adverse events were observed. However, these outcomes were not compared with the control group.

Keywords: Pharmaceutical care, Hepatitis C, Direct-acting antivirals (DAAs), Sustained Virological Response at 12 weeks
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- Detectable (220 1U/mL) 5(62.50) 1(16.67)
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Alanine aminotransferase (ALT) (U/L) 63.00 [70.00] 63.00 [61.00] 0.644¢
Total bilirubin (mg/dL) 0.83 [0.56] 0.67 [0.40] 0.157°

Nilgan P.

2ypgaulagldaia Chi-square Tests ° vnaoulasldadf Independent t-test (mean + SD) “nnaaulaeldadf Fisher's exact Test ¢
nageulagldadia Mann-Whitney U test (median [IQR]) © fU3g 1 s1e019illsausedrdalaunnit 1 1sa flsasaudug wu lsaanudu
Taings lsnlvduluidenas lseiilauaznaendon (Judu ¢ Tinsgianzlunguitienfinsiaderovledsauwingu, TLD: Tenofovir

disoproxil fumarate / Lamivudine / Dolutegravir
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ATUNAENEN1IAFEN WU NENUTUIAMANFUNTIY
f8ns1n155nwImeiail 12 dUasi (SVR12) gendinng
AuAy (Foeay 98.65 way 97.18 audau) Andurasianiy
o4 (Risk difference) $o8az 1.47 (95% Cl: -4.79-8.44) Tag

Wi edtAsginaad @ Multivariable logistic regression Lii®

ASANWINATINITUSUIaMLn§uNssuaaUsEaNSAmAsShwmeed b SaRusniauduiinludl

(Direct-Acting Antivirals: DAAs) ludUeliFaduaniaud lsaneunaynaims
Anwa Janigyay
AvAudnsnavestadesuniudunanazandnibianyn
15uAU (Baseline WBC) wu1 Anuuansnsianatudidedfgy
111980/ (adjusted odds ratio = 2.25; 95% Cl: 0.18-28.37; p

=0.532) (iwamﬁaﬂéﬁ’amiwﬁ 2)

A15199 2 HAVBINITUSUIAMIANFVNITURBONTINITS N8N 12 dUA (SVR12)

o SVR12, Risk Unadjusted Adjusted OR Adjusted
U2y (Factors) Difference, %
n (%) . OR (95% Cl) (95% CI)° p-value
(95% CI)
AslAsUNIsUIUIAMIS
NHYNTIY
Lildsu (n = 71) 69 0 1.00 1.00
(97.18) (Reference) (Reference) (Reference)
165U (n = 74) 73 1.47 2.12 2.25 0.532
(98.65) (-4.79 - 8.44) (0.19 - 23.87) (0.18 - 28.37)
WA
7N (N = 69) 67 0 1.00 1.00
(97.10) (Reference) (Reference) (Reference)
18 (n = 76) 75 1.58 2.24 2.46 0.478
(98.68) (-4.56 - 8.73) (0.20 - 25.25) (0.21 - 29.63)
Baseline WBC - - 1.21 1.14 0.646
(0.68 - 2.15) (0.66 - 1.95)

e ° naaeulagldadia Multivariable logistic regression (Usulladasuniu: ine uazan Baseline WBC), ® 95% CI A1u3numels

Newcombe's hybrid score method

o

AuausIndelunislden wuin JUieliandsegiu

AZLUY MAST aaﬂfﬁ" 40 Azluu (IQR = 0; range: 35-40) 1y

A1519% 3 AviuuauTilelunisiden (MAST) (n = 74)

{Uae 60 318 (Sevay 81.1) lamzuuuiin Jadnegluszdud

ANusIilpluNSiteN (5188LL98ARIANTIN 3)

fauds Median [IQR] *

Q1,Q3

Range nsulana

AZLLUUTIN MAST 40 [0] 40, 40

35-40 fausiuiiolunnslden ©

weme: * edeulagldada Shapiro-Wilk test (p < 0.05) fes1sarudngdsegnu; IQR = 0 fiesan {Uaedosar 81.1 loazuuwiy, ®

(3 A oA ' & v
WnaeinsuUana > 34 agiuu feandanusaiielunislden

v

audgniainnisladen wutgmainnisldeisdu
15 wgn1sal lufUae 14 918 (Seway 18.92) lagavnmani
wuvseiian laun dunsisenseninenainnsld Omeprazole

S2AU SOF/VEL wazauaalaiad oulun15usnIsen dslnl’EJ’]

Copyright © by Isan Journal of Pharmaceutical Sciences (IJPS)

o A oAy

Woaninida) ludndiuiivindu Ae Seuas 6.76 (@unna 5
wignsed) Meil Jymianualasunsdanislagiaduns &
Toiauakurlasun1seeus U NN LAz UL wagaunIn

unletymladuSaviaonun Gosas 100) (azidonnnnsen 4)
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asadt 4 Jymannnsldeuasnisdanisiaendens
MWW 39wazvas N138AUTY
n133AN5laY
anngvasdeym (C) Wan13al KUan . WAZHAANS
wnawns (1)
(n)® (n=74) (A&O)
C1. mstaanlden
C1.3 9UNIN381358171981 (Omeprazole) 5 6.76 11.4,13.4 Al.1,01.1
C1.3 dunsnIeNTEningen (Carvedilol) 1 1.35 1.4 Al.1,01.1
C3. N15LE2NVUINYT
C3.2 ‘IJUWWEJ’IQQﬂ’JI’ILﬂEIJ“VTM’WﬁE’m 1 1.35 11.3,13.2 Al.1,01.1
C7. MearungiAnssugiae
7.4 maveuldies 1 1.35 2.1 AL1,O1.1
C7.6 Mssiusnwenldwangay 1 1.35 2.1 Al.1,01.1
7.8 auamaadeu (dentosninide) 5 6.76 12.1 AL1,01.1
7.8 avwaaaadeu (Wewnninida) 1 1.35 2.1 Al.1,01.1
g saiiiwuian 15
sagUrsiinutlymn 14 18.92
VUBLAN: AATIZRRNLNNI PCNE VO.1, ® §Uae 1 sige1anudgunnndt 1 awve, 11.3: lawsuiuzuuimienisudludgmseunnd,
I1.4: USnwruuwanien1ssnssauduunmeg, 12.1: nslidusnvidueunyUae, 13.2: WasuuInen, 13.4: Wasuislden, AL1:
JoausnuzlazunisvensunazihlUuuR, 01.1: Jamlesunsuiludnse
AuauUasnds wugUuanisaline nisallafia sEAUANNT UL RETIUIUNATY (Grade 1-2) Taeluny
UsvasiaInen (ADEs) Tauvisdu 56 wnn1sal Tnewnnsaldl wnsallaifisUssasdlusefugunss (Grade 3-5) lawugted
wuuesiian 3 susiuusn liun en1seeunds (fevay 17.86) o1 suLsRufead1sumsinululsaneiuia deseinis
wiuvies danluteaias (Sesar 16.07) uagisdeudsve (ay fnwwieneudainmifnvidesainivgmanilifisssasd

az 10.71) auanu Favanisallifiassasddiulvgogly N8 (S1882B8ARIANTIN 5)

M135197 5 gURn1salmnnisallifieUszasdainen (ADEs) auseAuAINLTULSS

Grade Grade Grade
wansallaiauseasAanen 1 2 3-5 e

n (%) n (%) n (%) n (%)
gounde (Fatigue) 8(14.29)  2(3.57) 0(0.00) 10 (17.86)
U1nfiswe (Headache) 3 (5.36) 0 (0.00) 0 (0.00) 3 (5.36)
Aauld (Nausea) 1(1.79)  1(1.79  0(0.00) 2 (3.57)
91N15AU (Pruritus) 2 (3.57) 1(1.79) 0 (0.00) 3 (5.36)
Uanndunile (Myalgia) 4710 1(1L79  0(0.00)  5(8.93)
uoulinay (Insomnia) 0 (0.00) 1(1.79) 0 (0.00) 1(1.79)
RIS (Dry skin) 1(1.79) 0 (0.00) 0 (0.00) 1(1.79)

_harmaceutical Sciences (1JPS) 9
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ASANWINATINITUSUIaMLn§uNssuaaUsEaNSAmAsShwmeed b SaRusniauduiinludl

(Direct-Acting Antivirals: DAAs) ludUeliFaduaniaud lsaneunaynaims

Anwa Janigyay

M13197 5 gURn1salvanisalliiielszadainen (ADEs) muszduAINTULSS (70)

wansallaiaseasAanen

Grade Grade Grade
PRl
1 2 3-5
n (%) n (%) n (%) n (%)

Vioadey (Diarrhea)

U1av193 / Wauviad (Abdominal pain)
wiuvies danlugoaias (Flatulence)
8uATYE (Dizziness)

32984 / $39uU (Somnolence)

Vioan (Constipation)

RavtapanRnUn (Skin hyperpigmentation)
148 9 e 9 (Fever)

Uaazuse (Urinary frequency)
91159138 (Paresthesia)

ASLAUT1ae (Gait disturbance)

8(14.29) 1(1.79) 0 (0.00)

2(3.57) 1(1.79) 0 (0.00) 3 (5.36)
1(1.79) 2(3.57) 0 (0.00) 3 (5.36)
9 (16.07)
4(7.14) 2(3.57) 0 (0.00) 6(10.71)
1(1.79) 0 (0.00) 0 (0.00) 1(1.79)
4(7.14) 0 (0.00) 0 (0.00) 4(7.14)
1(1.79) 0 (0.00) 0 (0.00) 1(1.79)
1(1.79) 0 (0.00) 0 (0.00) 1(1.79)
1(1.79) 0 (0.00) 0 (0.00) 1(1.79)

1(1.79) 0 (0.00) 0 (0.00) 1(1.79)

1(1.79) 0 (0.00) 0 (0.00) 1(1.79)

FINIIUUANIAINIANA (Total) ®

56 (100)

wnewn: ° §Uie 1 eoranumgnisallifislssasdlasnnndt 1 913, Useidiuadnuguunsnninmel CTCAE v6.0

afUsLazaTUNAN1IIY

Frunadnsnisedin nsfnwil ldwuanuuansng
sdnafitfuddyneadfvessnnmssnvimenad 12 &ann
(SVR12) 51714 U V1AM UAdUNITULALNG UATUAY
nanina1e19esulelaandedianisaia 2 Ysznis laun
yuranguieg iTuTldRnIAd Il damaliigs
naday (Statistical power) anasuazifi uloniaiinaay

P '

AaRLAd aUTTAT @9 (Type Il error) NA12AD AMULANAIS
sEnInnguenalegaswdnsd@nuiil dmdmaaeuliiies
NONILATIINY UBNIINT FHIINIIINYINBUVINVBINIAD
naufiaslndiAsnaudneninyesnsinu (Segay 97.18
waz 98.65) @anndasnulsngnisal “Ceiling effect” nu
1811999 Andrade N 1A 0 il oNATWE VDY @B INGY
=) a a v o Y o
Wiguisuiamgelnainau viligrunammeaeulunisnsia

WUANUUANFA1ITILYI 39581 19NgUaRaS (Andrade, 2021)
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Imaé”m']mi%’ﬂ‘mmmnmﬁqqg?aLwiéfu’tuﬂgqamﬂa:mﬂuwamﬂ
UszAvBamuasendulifandu DAAs (SOF/VEL) ddlfidunis
Fnw1959u lnedsenudninsinemeungwinni
T98az 95 (World Health Organization, 2025) @ ¢ mmﬁ
NAR19ANULE BaTi nuiisedepas 1.47 Jeuenanlifiaaiy
unnensegsiitedAynisaifudi ludsnddndsierduainy
wane 199 Journid naueialy danananisiud sundas
nan1s¥nwtusy winanisdnud Suudldululuieni
Wertunsfneves Al wazany 518997101503 UaNIe
Wn&UnIIuTIeLRY SVR12 (Ali et al, 2019) WHAIINLANG S
893 UkUUNIIANYT Taglanizn1sidng uaiunudaunas
(Historical control group) Tun 5@ nwn i WigunugUiuy
Randomized controlled trial Aa8AIUAIUANVBIVUIANGY
Fr0819 vilEn1sUsEIuALABNARDIVB AT NS ST

@09N5ANWLTINNR



Auausuilelunislden duieiiadisegunsuuy
MAST 7 40 Azuwuu (IQR = 0; range: 35-40) Ine¥osay 81.1
Ifazuudy egslsfnm esanlififeyaIeuiiouain
nauauAy Jakiaunsoagulainnsusuiamandunssuyinli
arudaniielunisléendiniu uenand wuuta MAST 1y
wuvasuauiligUiessanunginssunisldervesmules
(Self-report) § 99198 uualifusisarugandwgAnssuasa
(Social desirability bias) A1 IQR 71U 0 Fae19azioud
fodrfnvouniesleuazoninnan

v

Fudgniannnislder Jynii nuuesi galu
nsAnwnil e SunsA3ENIENINe Omeprazole AU SOFVEL
nalnuesdunsisendangnd Ae Proton pump inhibitors Ky
A1 pH Tunszlnizems dwalit Velpatasvir azangladovas
wazsziueludenanas (Yotharak and Boonlue, 2023) 11t
WU Uald$u Omeprazole Heanunmeuadsldsaniu
La¥aINNIEDEanNIATUYTEIUIMT oo fuag fouwdi
Fansdindslivsnglunessdou uagasanuldannisdn
Usziinsldenlaenduns indwnsdanistaewuzdilvig e
SUUsEN1U SOF/VEL ay Omeprazole #13A W08 14U DY
a §7lus TaglgUassuusemiu SOFVEL Turrauduay
Omeprazole Tut 1916 u Faanursoudladgmldvnie
uenand muanuasmadeulunisldenosniniunmdds
Tnglsidila wdansasranuainnsdnusefRsswinenisinany
wauazldlrmuuzie el domuununsinuniigndes
HaRINa1IdenAdeItyU Huang wazame 7inuindunsisen
sewiawazanuaataindoulunisldonduanmaudnues
DRPs ludUrglisadudniauiuasidnsiniseensutoauouuy
Sovay 97.1 (Huang et al,, 2024) HanNSANENT 2RI
Yymannislderusdldamnsansaanuladannismuniu
nyszlpuliisseufel uadssordunisdnuszinnislaen
lnensaangUae Faduunumiindensanunsaduiunis
ILANINNTQUAR N A LA

A1uANlasnde wnn1sallURaUsEatd e
fannfinuaglusedu Grade 1-2 liiwy Grade 3-5 91075l
wuvoedian fie seuds (Fouay 17.86) uiuvies flasluves
Wos (Feway 16.07) uariadoudsue (fovaz 10.71) 39
donAdasiu Jacobson warAmy 5189118 MIRINEIINY

IsjeelugUaedilé¥uen SOF/VEL (Jacobson et al, 2023) Tu
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msquagtisndunslslimuusindiaonousuldenugile
Usgdiiiae ineatuemishifisussasdiinuvssuaziiody
91M5UnA TFeerMsfimIsvgneazNuLNIETuT LAy
oftheanmumuida indunsazdnaiunarUssiuauTuuse
vosormsfiiniu nioulviruuzihnisdanadosiu dail
lanunisngagsieauedlunquuivianiundinssy egals
Anu lalanunsaeSureanuduiusszninanisusunaniunds
nysufuasdasnsevesUaelidosanlifiveyaanngs
AIUAL

nsfnwil dfedriaunsdsenis I (1) msldnga
AuAudeUMAs (Historical control) Faiiudeyanuasyisian
Aunguunsnugs 8138 Y2385UnUA1ULIa1 (Temporal
confounding) AiruAulalaianysal usfuuimenissnwiuas
inasinsidedulugianardenanlildivasunvas uazls
muRuadesumuinudisnisaaeunsadfudfam (2)
inasinisdmeaniildianznauunsnues TunsAnuwil wui
JUheiignAnesndisinusidsnaniniduguasngufeads
Boudwidoftheiifyfiniveuny dsliannsolinisuiuia
mundunssuseyanald ervviiliiAneafininnsdndennegy
f28814 (Selection bias) (3) n1sauuntdeyniannnaslten
(DRPs) kagnN133ATEAUANNTULITIVRIMANITAl b U s aad
31n81 (ADEs) Afiunislaeundunseideiiiesauaes ully
WNE9IUIATFIU PCNE V9.1 Wy CTCAE v6.0 AMldfiu 39919
fienueanaindeuainnasfiavesuszdiuld wag (@) vun
nausegsTiTUTmlFawnIidunll fsorethlugany
AanALAdauTiadiaes (Type Il error) fafioAusnedneiy uaz
(5) waansauaNTmilslunisiaen Jgymainnislaen wag
wansallifisUszasdane Wuteyadilsainnisianandegn
Tneundnsiamelunguuiviamandunssuviiu esnn
ngumuaudeundafunsmumudeyaanivszfoudaai
msthufindeyadingn dafu Sddannsmiiauenaiouiioy
sewinsanenguludauusmandlsd nsdnuilueuianans
Wanduguiuunsideidmeassuuuguidngualuay
(Randorized controlled trial) Tunguusznsaualug iy
waginsanliiifusziiunnnivi sinuiensavaouni
undeievesnsiuuntymainnsldeuasmsusziiiuany
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