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ABSTRACT
Tacrolimus, despite being a highly effective immunosuppressant used to prevent allograft rejection in

liver transplantation, has a narrow therapeutic index with a high level of pharmacokinetic variability. Therefore,
therapeutic drug monitoring of tacrolimus is essential in order to warrant any intervention required to optimize
the tacrolimus doses and the therapeutic drug levels. By reporting the tacrolimus regimens and the result of
the therapeutic drug monitoring of tacrolimus during the first 6 months after liver transplantation in Thai
patients, this study aims to develop and improve the pharmaceutical care processes, including the better
therapeutic drug monitoring in liver transplant patients. The descriptive retrospective study is based on the

data collected over the past 12 years 3 months from liver transplant patients at Ramathibodi Hospital. The data
indicates that immediate-release tacrolimus, together with mycophenolate mofetil and prednisolone,
constituted the main immunosuppressive regimen prescribed in these Thai liver transplant patients. The
average initial tacrolimus dose was 3.16 mgsday (0.05 mg/kgrday) which mostly started at the second day after

the operation, and then the tacrolimus doses would be carefully adjusted according to the trough tacrolimus
levels to achieve the tacrolimus target levels in each transplantation period. A total of 2,298 trough tacrolimus

levels from 61 recipients receiving oral immediate-release tacrolimus were analyzed. Furthermore, the study
shows that there was 14.32 - 24.82 « of tacrolimus levels in therapeutic ranges. The highest coefficient of
variation @CV) of trough tacrolimus levels was 56.79% which was found during the first 7 days following the
liver transplantation. The coefficient of variation subsequently declined after 3 months of the transplantation.

The therapeutic drug monitoring of tacrolimus is therefore crucial to providing the optimal individual
tacrolimus doses and to maintaining therapeutic target levels, especially during the first 6 months post-

transplantation in which the patients are at high risk of graft rejection due to unstable clinical manifestations
and unsteady tacrolimus levels.
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- tacrolimus (Prograf®) + mycophenolate mofetil + prednisolone 61 (100)
seuen tacrolimus mgaluidennuszaziaa (uilunsu/dadans)

- MevdensiBuen tacrolimus Yuuwsn 24 Falak 571 + 5.97

- Yuit 8 MendansiEusiuen tacrolimus 7.56 + 2.31

tacrolimus 31nN1sANKIGaUNAT nuIUledandie
fudau 2 Mednludomynen tacrolimus 49517

\19991n lasuen tacrolimus dfveriinugiizen
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fluconazole ¥aSUUTEN1U wag clotrimazole

troche @adinavinlviseAuen tacrolimus AgAgIT
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o893 5 Tuusn Tnoseduengeaunitund
Uszanal 3 i wasdiflheugnanedudiuau 3 s1o7
LNNEABINTUIAAIUIAYN tacrolimus aeuszael
Zovay 50 lutasiildSuensindesn fluconazole wiln
Suuszynu s fluconazole L CYP3AG inhibitor
dananinlyin1svdnen tacrolimus 8anains1enela

anas JuilviseAuen tacrolimus luldengsiy

aAUTMENaNISANEN
31NN TIUTINTayadounddluguiedgndie

sudunan 12 Y 3 Weu Tdeiildsumsindalandie

Tuamsem J.et al.

sunuuthdulmildasluida OLT) $1uau 61 58 Fs
$nnufthedldunsindaugnareduwuy OLT Tu
HUredngvedlsmeiuiasuisuiidainuaennaes
fuaniunisainisugnaneduvesusenelneluyia
WA, 2559 fa wa. 2563 Asronudnwugiedlved
§unisUgnanefusawiiodu 431 918 dauluaidu
n13UgnaneRuaINguIIAe TeIranssniy (donor

after brain death) 91u47u 411 519 (588ay 95.4)2

v
o A W Y

el geldfinnsrndnugnaneduludivganduiaead
m (living donor) Tulsangrunasiundud 1iesann

TudunaUNIARNTOIEUIINAGY NUTHUTDEHBINTG

= a Y . & v ' Y
AN 3 NANITRRRINTEAUYT tacrolimus IULa@ﬂ“UQQQUQSUQﬂOWEJWU

HANSANYINAYNTEEZIANNENEINTUGNEERY

A15AARINSZAULN tacrolimus

Sufl0-7

Sufi 8 -30 | Sufi31-90 | Sudi 91 - 180

52AU81 tacrolimus Argaidmvane*

Wlunsu/daaans)

6-7 5-6

3¥AUYI tacrolimus A
wWlunsu/daaans),

Aady + dudeauuinsgiu

731 +£4.15

7.50 £3.48 7.46 + 3.52 6.59 + 2.81

ANFUUsEANSAMUAULUSVRITEAUEN
tacrolimus ﬁf’]'sjﬂ (coefficient of variation;

V), Wasidus

56.79

46.41 47.24 42.66

AUNITAANINTTAVLT tacrolimus Aga,

A9

238

879 903 278

IIUIUATIVBITLAVE tacrolimus Bgj

Tudnadmunenissne, ase (Seeas)

34 (14.28)

152 (17.29) 160 (17.71) 67 (24.10)

INUIUATIVBITZAVL tacrolimus dEA"

gt uanenisinen, AsY Geeay)

115 (48.32)

429 (48.81) 310 (34.33) 69 (24.82)

IUIUATIVBITTAVL tacrolimus dEFe

gt uanenissnen, AsY Geway)

89 (20.17)

298 (33.90) 433 (47.95) 142 (51.08)

* 8B NN ITOUAFULUG NI AOUSUNERanIIINeIVIATIMIZUR WA, 2563

Thai Bull Pharm Sci. 2023;18(1):57-69

|65]



Tuamsem J. et al.

Usedlvuallivanrandeenaliieamenanisusanm
TiungSuusanaduglveg dmsunisugnateduain
Y a Ada O | w ' v &
AusnaddintusnuldlunsidnUgnanesdudn
AsAMUAYUIAET tacrolimus Badusnsivl
nsshwuau weliszAueregludiandmungeram
Teenn 19910 eianulukUsmandyaaudnans
seninayanauazngluyanags Feinlianuduiug
SEMINVUINYILALHANITSNYIYINADNITRIU YT
LUUE11213 n15ARRINSEAUYT tacrolimus TuLAan
o U Vo U U = o I3 4‘ v U
dmsugUheUgnaneduisdianudndu weliseduen
tacrolimus 8glu¥9n155nw1 anenishifisdseasd

Y

21NYT AIUUATANYILUURKUNS I INATANTUT

Y

a a

fiduraeloiiieldsuen tacrolimus fifluszdndanm
wazfinuaondeBatu Tnslawizdas 6 Wouusn
mevdanmsUgnanesiuiiedunisiigiaedsdonnisma
pddnlsined uazfins@nuieuniifissnuinsgdu
81 tacrolimus #ANUAULUTGILAZRANNAABNASNS
nadiinlugthedgnareduluiisszesiadingn
wuukNuNstde1nan AN Y9 induction
phase ludtredanaedunalng nudnluseninemis
H1AnUgnanediuazlasuen methylprednisolone 1114
waeAlFenm13Iuiuen tacrolimus ¥iauusenulu
Judnunnevdnisugnaneduiluvdn {Uaeildy
nsUsguhinsvhauvedaunnsesnaunsiidn
Ugndnedu §Uiazlasuen methylprednisolone
N1IMaBALFeAAT $IUAUET basiliximab N800
\doadluiuivinsindaugnanedu uaziud 4
aendinisUgnateduiieszasnisiiuduleen
tacrolimus Lilea1ngndnafivdeoln Lagagiarsan
B3l tacrolimus mendslarhauity
wuuuHuNsldeINANANAUYIe maintenance
phase Aa tacrolimus aefigusuuindvfueiduen
dinuaUga 2 AUKse Ao 0.5 uaz 1 Jadnsu UIms

glagsulsenuemn 12 9Ilue newe mnsegeon
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1 $alus wiendsomisegetiey 2 4alus sauiu
mycophenolate mofetil Wag prednisolone nasn 6
Waumevainsugnanesu annsAnw gUaednlvgy
1#%Uen tacrolimus ¥HATUUSENIUASILSNNENES
ﬂﬁﬂ@ﬂmaﬁuﬁzuwﬁ'uﬁaad (post-operative day 2)
Tneunmednisuen tacrolimus TWIUwsSn 7o 2 uay 4
fladndusetu fsvuinen tacrolimus wwAsLSUGY
Andu 3.16 Taansuratu (0.05 dadnsuseilansy
Ao Tu) 91NN15ANBITnUIIvUINe tacrolimus
SuduiidesniunenBuduiinugthanuuamienis
InwnaUTEImAYIZAIN 2 111 (Vu1aen 0.1 - 0.15
fladnsusaflanduretu)® anntuunndasfiansan
WUIAE" tacrolimus WivanzaufugUlisusaz iy
Tne@an1useAuen tacrolimus Ananluldenuas

fsaUsvrninewielissdveluiienoglugie

'
=~

Wivnne waziarsaundadenisndindu 9 Nlnane
LAFYAUAIANTVD YT tacrolimus SIUAY LU A7
glulnadu (hemoglobin) wagszaudagiunanua

o

(total bilirubin) Tngvngthedfisefuslilnadu ie
seAudagDuiunifiutu agdenariilinisvdng,
tacrolimus 98nN31NTNLANST danavintisyavenly
Fongatuld? n1sUsuIuInen tacrolimus vaeiie
Ugndnesudy fiuunmduazindunsazyinmnsaniu
iefiarsanvuingilimngauiueinisnianain
W18 NIN1IHIAR hazilaungseauen
tacrolimus vo4EUlgUgnaneduianizsne 910
M5ANYINUIIVUIALY tacrolimus u Fufigfthenduy
U1 (4.31x 2.23 Tadnusedu) dvwmenlndifeaiv
YA tacrolimus & Fuil 8 mevdeiigiieEulesy
g1 (4.85 = 1.80 TadnFusioTu) FsA1nirvuiInen
tacrolimus & ufl 8 wansvuIne Al iue
tacrolimus a4 @n17zAL7 (steady state) Fauduszau
grludenflnangaufugae sadarunsnaiuie

o

Tadunafinailanigdeyaindyaaumiansvesn
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tacrolimus fiefiAasiinlugiheugnageieazer
Tutag 2- 36 42lue Feaduayuiissdven
tacrolimus azihganzasiinendslasuedeiies
ostfen 7 Jutuly dedunannnsdnuiiaiadng
Uselomisionisinnsanananudlunisinmussiuen
tacrolimus Mendsiuil 8 1udululed Fsarniney
PIWANWITNAANTEUNNG agNe1UIa TudeAldany
Tumsanainsssueifnageaddlufioeiiennis
nanAtnAsinendansHIde

ofinnsanuuinen tacrolimus nsdifftasuen
nudluyae 1 heuusn ihmaneseauen tacrolimus
saplutstiargeian Tnefidmnedtedostuniain
amwURiasiiu fafurunen tacrolimus lutaniieu
wsnIaflvunagenindrsandumendsnisugnanesi
nmsAnsugfuAduyszanianuiuulsves
sEAUB1 tacrolimus A1garoNadws1anaTn Rayar
M wazauzs1suaNIiuLUsaeluyanavesseiu
&1 tacrolimus fgaludenlutaeiuil 8 fs (et 6
aendanisugnanedu nuiingugUaeiiiag
duvszavdanuanufundsuessduen tacrolimus
gaeglutnegs (96CV > 40) fmsiinnnzunsndou
NesEUUlsEan svuuiilakasvasaden ngle
auunnses SndudesinwdilunedUieingnge
N1 wazdidnssentinveiie uagdnsisenveddu
Ugnanedt 1 Tindinguigiaeiifien %cy Tugash
(%CV<a0)!* ilofiansandduyussAndanuiuuys
193587 UB" tacrolimus dnanlunisdnwdnuing
AgeEnluYe 7 Tuusnaendinisugnanediu (%CV
Wiy 56.79) Lilesarniiurasusniiunmdindsudu
umeliinizaniussaveluiden wazsilugas
Mendansingeeinisnisndidnenadilingd
sufsfuignaredainanuldliifuidesinadenis
v¥nen tacrolimus ¢ udlun1sAnunddilinusenu

AzunIndounilanvgainerlugUlsugnatediu Tu
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nadenilefiielgnaieduiieininisaainasi
wd suaeiitaeldsuasiiuindy asduneldndn
FuszAvinusiuuusvosseuen tacrolimus wan
azanas IngArduuszansanuiuuusvossedue
tacrolimus axdiANAnan u Brfoudl 3 - 6 neud
nsUgnanefiu (%CV Wity 42.66) Fedun1siana
seAuen tacrolimus lugUaeugnaieiuseiagnses
fiuszdnsnm avnaueniainezanunsativanAIy
Fuudsesiven tacrolimus Tudeald
ilefAnnuseduen tacrolimus Anganaen
N1sANYINUIITEAUEA tacrolimus Az 0gluyaq
Wmsngnmissnwmuuuimanisouaddiedgnatesiu
voslsmeunasmsuisesay 14.32 - 24.82 1ileth
ToYARINANININNITUNTINAUIIBIUNTTBATINVBA
FrasuazduUgnane a Lieud 6 mendanisugnang
#u Fawuin guasUgnaneduynsiesendinuay il
azufiassulussesian 6 Weu Fuduiindanadi
TunsAnunifeutidiseduen tacrolimus saniteg

wentindmungaziidndruigenitseaveeglugie

U

o

e wagUhedgnanesuidinisnsnsendinuag
gns1senveteiizeyluseiugs 3919na13ladn
HagnsveIn1sUgnatedulienainsanie s seay
&1 tacrolimus faelviegluaanisnwmuniimng
YosuumaNTIguaitawity wisdidaduddndu 4
flonvdsnadenadnivasiugnanede 1wy engues
HUhe TsAUsedndiTin ANUTULTIVRdlsARULANYY
HUhe Anzunsndeunerainsgnanedu 3ens
Ufuvuinen tacrolimus lisgdvenaguanyie
\Whssnensinwnuuiewnzselunsaigiiemas
AnLdeguuse visooglutisfiasdoinaziinanzufias
iy dadunisidinanisifefiuivauiuaziaue
Usudsuszuunisquanisldennagiiduiuvesiiiae
Ugnesutuannsaasuldded (1) auslianaaui

lunsfnmuseauen tacrolimus fanadluyieiui 8
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dudulunmendeUaeldsue suitsaenndosiuan
A3ITINVLILN tacrolimus (2) AnwiAruduiyusnigly
YAAAYBITEAUYT tacrolimus A1anluyieiun 8 fa
= - 9 ' o P ' )
MUN 6 NENAIN1TUgNDNERUTDINUIBUYNDI18AY
winthuwuanguiUienuaiusUsneluynnags
(%CV>40) %3861 (%CV<40) viialdardanaiandu
a4 A a e ¢ A
w3oolunisinnineinisldfiaUseasd wien1ae
UfaseTeazsald (3) Wauinisfnwimdadenia
aatinndaudAydeanadnsveinisugnaiedu
wanLniloaNsLAuYn tacrolimus L¥U 01y 15A
U527 ANSYINNUTRIAU ATV ILYR U
a ' Y . g ¥ 7
91adNasasEAULT tacrolimus vJusu
agslsfimin n1s3deididunis@neuuy
foundanndeyaseduen tacrolimus fgaiingiada
ngUlgugnateduiisunisinuluununguagly

wazgU18uanvadlsang1uIaTINsuATivedin

v
v A va o

il fAdeldanunsaszyaansulsenueivediae
uanladALIuTI019iNafoANURULUTURITE AU
tacrolimus fanlé Lazn1TIdedarianisiinsiey
dnsnavesladenienatin 1wy AINISTINUTDIRU AN
Sllnaduitenmiinaseseiuen tacrolimus lutiaan
A9 9 uazsEEzAaINISANWTITRR Senarilalyl
aunsaaguradnsentinvestisuardulanane
a a1 19 e luldlunsivisuiieutuna
nsfnwdudnssendinvesiheugniedudu 4
1§ fefunsineideuuuludronh wiefinsinana
seivelussosaanfionumiy swduiuteyalade
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Ugnaesiulamssdu
agunansAnen
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