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The Outcomes of Pharmaceutical Care Development for Pulmonary Tuberculosis Patients
at Pong Hospital, Phayao Province.
(Received: July 10,2026 ; Revised: July 11,2026 ; Accepted: July 14,2026)

< o ey ]
WY duiy

Penkhae Sunanta’

UnAnea
n1sfinwnidiinguszasdiiiefnwinavesnisimuinisusviandunssulufireialsaven Wunsideda

Ufuinisiiasevinaneunasnas naudieg1s taun gUigtalsavaniiiirsunisinunlulsaneiuials ndanisimmn

'
a

YUV 58I Tui 24 wquniew 2568 - 23 figuieu 2569 (13 weuliudeyauiniszdeu Tinszvideyanadnslagly
affBaUToudiou 19a0R Fisher exact test Tumsi3suiilounadndidanmam namsdnwiwut fidhsiunisideds
doanquilauanvaruaUsnsuandaiuegsltudAynieata loun gesershuiinlse (p=0.024) lngngunaass
siavun (Favay 100.0) $3ugnsen 2HRZE/AHR vauziingueunuldfugmsendananidesay 81.8, 1388888198103
$nw1 (p<0.001) WunguAUANFBIENERasNIgsisienas 51.5 mnniinguvaassinuiiiosienas 9.1 uaznnsds
7379 NAT2 genotype (p<0.001) Ssngunnandldiunmsdmageieiesas 455 vaugiingumunulaiunisdingaaiiios
fovay 3.0 dmsuUiuunisiulsemuelifinnuunnssiuednfitudAyneeadis (p=0.574) Imyﬁqaamfjuﬁmmmu
wakariignAvasgua (DOT) 1uman sLua"Jummwaﬁwéqmﬁw&JLﬁa?:uqmms%’ﬂm nwuhnguvnaeadidnsmadianissne
(Treatment success rate) gefia¥osaz 97.0 uazlsififideTinias vauziinguauauilsnsnaduionisinwesas 87.9
wazdifidedindosas 12.1 ad19lshniu nan1snaaeunIsadAlunmsmvemadnsnisinwinuilaidanuuanaiiu

U

agaildyddnyneaii (p=0.358) uaglinugensnvdumamssvinenagluniasingy

1Y

AdAsy: Nsusuandnssy, Yymannmslden, NAT2 genotype, dnsiuadianissny
Abstract

This study aimed to investicate the effects of pharmaceutical care development in patients with
pulmonary tuberculosis. It was an action research analyzing pre- and post-intervention outcomes. The sample
size consisted of pulmonary tuberculosis patients admitted to Pong Hospital after the system development,
between May 24, 2025, and June 23, 2026 (13 months). Data was collected from medical records. Outcome
data were analyzed using comparative descriptive statistics, and Fisher's exact test was utilized to compare
qualitative outcomes. The results revealed that while participating in the study, participants in both groups
exhibited some characteristics that were significantly different. These included anti-tuberculosis drug regimens
(p=0.024), where all patients in the experimental group (100.0%) received the 2HRZE/4HR regimen while 81.8%
of those in the control group received the same regimen; treatment duration extension (p<0.001), where the
control group required treatment extension up to 51.5%, which was higher than the experimental group at only
9.1%; and NAT2 genotype testing (p<0.001), in which the experimental group received testing up to 45.5% while
the control group received it at only 3.0%. For medication adherence patterns, no statistically significant

difference was found (p=0.574), with both groups primarily utilizing self-preparation of medications and being
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supervised by relatives (DOT). Regarding the final treatment outcomes at the end of treatment, the experimental

group achieved a treatment success rate as high as 97.0% with zero mortality, whereas the control group had a

treatment success rate of 87.9% and a mortality rate of 12.1%. However, the statistical analysis for the overall

treatment outcomes showed no statistically significant difference (p=0.358), and no patients experienced

treatment failure or default in either group.

Keywords: Pharmaceutical care, Drug-related problems, NAT2 genotype, Treatment success rate
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$nwnFeuaz 97.0 wileningualuauiisni
nadnsanissnwiosar 87.9 uiazlivanmiy
upnsnsnaifegadaiay iesannvuwiangs
fregneiidndn udludeszuinineiuagadin
sUnuunIsQualungunaaesaInnsaensEay
Snsmaduianissnuligely wozandniing
AeTaalndugudld Fadunadndidauand
#2119UAINTTUUNIIATIA NAT2 genotype uay
M3AIUANSEEE A NWTTUSEANE AW

3. 9M31N19L88T M (Motality rate)
NUIINFUAIUANT RTINS TInTouay 12.1
Tuvauzfingumaaedlufifidedinias (Fovas 0.0)
wiin1snagaunisaifazlaunudedidg (p=
0.114) fsfiorailosunanuuianguiaegnaiilal




Weane wilunrspdtdniedinaansiiniiy
memam%’mu A0AAADINUNITANEIVD
F1tuns’ Vliu“U’J'] fhefalsasiniinnuidsssie
nsdeTindiiudumniinnsunsndou Wy A
Fusmauainnisiden wienisilsasaudug
e UNUIMTRINVBINITUTUIAN LA FUNTTY
TunisiszdeoinislaisuszasAaineinas
Sunsisesenineen Saduladedfyiivae
JoaruldligreAnnzunsndouigunsaay
PuansnsINsdsTInale

4. dNFINTVYIYILYLLIAINITINGT NGy
AIUANIINTVLIETEEELIAINITINYIENN Soeas
51.5 luvaugiingunaassdinsveteseeznains
Snwiles Sosay 9.1 wana1veelvedAgynIg
and (p<0.001) wandlmfiuINnN1suSUIAMLNE
n3sudesnlunguneaes awnsaandndiugUae
ﬁé’faqgﬂﬁmwzL’gmms%’ﬂmaaié’aﬂwﬁ’mLf\]u
faiileanannguaunuiiguaeildsugnsen
n1980n3u (2HRE/THR waz 9RZE) saudadl
;:Jﬂw%am Isoniazid (8@ 3.0) %aqmm
wahisndudeddszezinalunissnuuiunia
gn9IATFIU (2HRZE/AHR) ogudn Tuvazdings
nAa8slAsuUgnTeNNINTIIU 6 Lﬂauﬂi‘UVlﬂi’lEJ
($o8az 100.0) wazldiluseTRnosn uenanil
naunAaeIdilasun15dIngIa NAT2 genotype
gendinquadvauedeidedidgni1eais
(p<0.001) Fansdsmsrasiugnasuiias el
nMssnwkaztadunsnsuanusilunisiiany

81 Isoniazid Yo U8LAaE IR NI

aunsausvruIne laegnanunray Uaeiunig
Aasusniauaine @uduaunamdnidemen
PILATVIIBLIAINITINGN) LATAANITANTZAUE
Tuidensiausneildlénals donndesiu
nsineludszsmalnedinuin Ussvansined

dadiudidu NAT2 vllndesaatgendn (Slow

acetylators) Aoud19gs Faidesienisazan
A9 NBAULANNIILAUDNLAVINNYINANDEHIY
Isoniazid®® MsfigUaslungunaasdldiunisds
RII9ANNTEY NAT2 diplotype ABUNIDIZNIN
n1ssnw ! Jedagrindenssanduinunneg
30U uILIne lde AR oI USRI LLNUD
d%uveegUlgianigsny (Personalized
Medicine) 1A uvine9l dosduni1siine1nns
PraAssuusafivi lvidoamgaendansn nie
Jeafuseivedniulvaudssdumaiuazdos
dgnssurumsinwidn? desalvigaglésuen
oo I Adherence i uazanusndugn
N33 lAdN5aRIUNTIUANINTFIY 6 Lhou
g lifoaeneseesIaIn1ssne

5. §ns1dyn1a1nnaslden (DRPs) 7
wilold efansandywiainnislden wuin
NITUIUNITUTUIAMIUAFVATTUTINAIUSD
gnszauANNUaenievashelregelidudAy
lnenqunaassanunsauiledamn DRPs MAntu
ladSansudauiosaz 100.0 lunniade
Tnganiznisdnnislemldeiuauin (Supra-
therapeutic dosage) wagUaymaulusmiioly
135191 (Non-compliance) é?fﬂl,mﬂ&mmﬂﬂﬁju
AruANoEnsdaIy adwstuansliifuiumum
N9 TIaZNITUNINULYINILAFYNTTLDE
iuriedt lifissusvisanninudssdeeainen
9INThlNUTEIALAaZ NSO UATNSETEWIN
g1 widadutideduindeudifyiitieduasy
auattauelun1sniuen (Adherence) au
ﬁwlﬂgﬁ'é’miwmaﬁ%%ﬁ]mi%’ﬂmﬁqaﬁu A0AAADY
fusiBumsfinewves a3 wazivs1nsel® 7
NUINSAAMULATEUAY DRPs agraidussuy
Inondunstieensgauanulalunisasiany
wnnsaflafiasrasdldfdaluuenaint §n
nsunladamanulisiuiielunislaen (Non-



compliance) lad5athusesivosidudlungy
yeaesiiu fanuddedsdwionisaugulsa
Faaeandostun1sAnuves audh uazany '
wag Ynun wazann$nid'® Aszyinnisuseidiy
Adherence AuAtUAUNTITWALY DRPs LY U
91N13919LABIINIMAENTIRAINTWAN U
a84lnddn Wunalnndnfivaednasungingsu
n3fugegeainate danaanngAnsIunTg
ngnuInsadufue1alaedataian wasds
naanslaensilionsiaudnsalunissnw
Ay
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Forauanusiildainnisinade

1. At URUUMSIAWINTUSUIALNEY
A55U 48U N1sUsTLIuAINLEEId 29T
Telepharmacy wazn1stdnszdsleyua DRPs
wuulnd®e lussylilukwinianisuisanu
(SOP) wosmainiailsa tieandamgiaelaily
AusNilelun1ssnen (Non-compliance) uag
Husnsanudndalunissne

2. AIFAsIeTEUUNSasiadayanarnis
Uszaruaufisndissrminaunnduasnduns
dlandunsnsranusunsisenseningen (Drug
Interactions) fAULSASIN WIBATIINULUILLUATS
Anfiusiesu tilelinsusuasugnsenie
uneniinulasnfowaziiuiieil Seazaae

U9 UN1IZUNINEOUTULITILALANTATINIG
@etdnlulssmeunale

3. Lﬁaamﬂmimaa%u NAT2 genotype
FAWAUNITUSUIBNIAAFVNTTUANNITOAADAT)
N159878528817a10155091 LaztiuUesdu
Yaynnrsldeiuauin (Supra-therapeutic
dosage) laagnalugusssu lsameuiadanag
advayubiinisdansadu NAT2 diplotype 1lu
1M1 (Routine practice) lugUeTalsasng
Tyainnsneg

Foauauuzlun1sisendesely

1. arsvesrunnguiaognslilvg du
ware1INATUIFULUUNSANYILUUdU LA
nqualvuAuluvateaud (Multicenter
Randomized Controlled Trial) L@ fing1114
N13e0iA (Statistical Power) lun1snaaoudiuus
Mesnsmadnian1sinw (Treatment success
rate) M598I0 (Mortality rate) uag 6951
waauneasuduavluioudl 2 SsnsAnuil
nausegvesazdlivuwmdniiuly

2. AI5ANSANYIAUNULALAIIUANAT
(Cost-effectiveness analysis) 40401541 luLAS
N19919738U NAT2 390AUNITUTUIANILAED
nssuBegnuly WleIeuiiisugindunuildly
11595998 ULALLIA1VBIYARINT TAIUANAT
Wigslaifloifisuiuyadiiuszvdaldainnisan
HNTINITUOULTINYIVIALAZNITANTZEZLIAINTS
Snwveaiie

LBNE15D19D9
1. novTaulsa NsuAIUANLSA NIENTNETITUEY. wannsmuanTulsauszwalve we. 2564 [Bunesiial. 2567

[Wfadle 17 weadniew 2567 1. wWdslaain:

https://ddc.moph.go.th/uploads/publish/1253220220330064337.pdf
2. noeTaulsn nsuAuANlsA NIENTIAITITUEY. daIuNTakasNanIsAIuuAIUANTulse vesUsemalneg Tn.e.
2562-2566. [Bunasiinl. 2567 [dndadle 17 waeRnieu 2567 1. wWhdslaan:



https://www.tbthailand.org/download/Manual/aga1unisaliasnan1saiiueu %20TB%200%2062%20-
%2066.pdf

3. nsiwa eihedduns. mafaunssuumsusuvianandunssuludUlsTulse sunereuesedu Jamindanys.
Nsasainmaitogun Bumedidnl. 2566 [infadle 17 waaineu 2567 ;5(1):38-54. 1idldan:
https://he02.tci-thaijo.org/index.php/MDHJ/article/view/262332

4. nus BMTING. waveInIsUsUIamAndnssusenudsaveinsinvtieiaulsal 2562 sunewude Janin
uns [Bumediinl. 2563, hiaile 17 waadngu 2567]. Whisldann:
https://thaidj.org/index.php/jpph/article/view/10704

5. fansnu A1, AT wedug. naveansliusuianandnssuludiasfalsavonvedlsimeruiaauia
Wz 03A7 17 Sminanssans. Msasindunssailng 2561;10(2): 345-56.

6. Cohen J. (1977). Statistical power for the behavioral sciences. 2nded. New York: Academic Press.

7. Burns, N., & Groove, S. K. (2009). The practice of nursing research: appraisal, synthesis, and generation of
evidence. St. Louis: Saunders Elsevier.

8. Gupta, KK, Attri, J.P., Singh, A., Kaur, H. & Kaur, G. (2016). Basic concepts for sample size calculation: Critical
step for any clinical trials!l. Saudi Journal of Anesthesia, 10, 328-331.

9. g11fun$ iy, Jaduiifianuduiusiunsidedinvesithefalsalulsmenunadond. Nnsanstogdnsunmd.
2563;40(1):97-107. Available from: https://thaidj.org/index.php/CMJ/article/view/8860/9194

10. dgtiulsAnTisen NsuNIsLmE. wuamnIn1slinansIatu NAT2 WeuSurunenduialse lsoniazid wawmse
AesAnszumaianszidnegin. Lunys: NTUNITWNNE NTENTNEITITUEY; 2567. Available from:
https://spd.moph.go.th/wp-content/uploads/2024/07/5.8-2-NAT2-Version-newlong.pdf

11. n9ANIAERTNITUNTE NTENTNEBITAEY. N1505I98U NAT2 (NAT2 diplotype) tlonsldenegnaasasdelu
Auhedaulsn. uumys: nsudnemaninisunmg; 2568 [cited 2026 Jul 3]. Available from:
https://kmis.dmsc.moph.go.th/th/news/3/detail/15112

12. Wattanapokayakit S, Sawaengdee W, Kunhapan P, Prakongsup P, Kasamatsu A, Imsanguan W, et al. NAT2
rapid acetylator phenotype and increased risk of tuberculosis retreatment: A TB cohort study in
Northern Thailand. Int J Infect Dis. 2025;141:108123. Available from:
https://doi.org/10.1016/].ijid.2025.108123

13. 099 nsaidies, ivsnsal daygue. wadwsvesmsusuamandunssudagnuagtietalsaussiniiaeluse
Yeymannisldenazuanissned. Msensndvaansdani. 2566;19(3):45-56. Available from:
https://he01.tci-thaijo.org/index.php/TJPP/article/view/262469

14. audf arssnutiuv, anefing qvizshw, uag ssa 35lndns. (2565). navesnsusvamandunssulugUaeialse
Yaaitlallrausiiolunisldenlussezidudu. 1nsansundvaanisany, 18(2), 65-78. https://he01.tci-
thaijo.org/index.php/TJPP/article/view/258262

15. Inun wgluassa, anind Tnuauds. mamann’m‘u?mamqmé’%msmiammﬁ’lL%mmmi%'msmjﬂa&Ji’zuliﬂﬂam.
NIEANTANTTUGULALINIAIANTNTUNNE. 2564;4(1):89-102. Available from:
https://thaidj.org/index.php/jpph/article/view/10704



