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Pitragool W. Drug Use Review of Proton Pump Inhibitors in a General Hospital : Comparison Before and
After Intervention with Managerial Strategies. Thai Journal of Hospital Pharmacy 2014; 24(3): 123-37.

This study aimed to conduct drug use review of oral proton pump inhibitors (PPIs) for outpatients
of Samutsakhon Hospital, a general hospital, and compare the order pattern before and after intervention
with managerial strategies composed of adoption the policy to promote use of national list of essential medi-
cines, and guideline of prescribing PPIs developed by doctors. The study was started in 2010, data recorded in
HOSxP program of Hospital was collected retrospectively back to 2007. Then, random sampling 200 medical
charts of outpatients who were diagnosed with K20-K31 of ICD10 (i.e., disease of gastro-intestinal tract)
in 2009, followed by collecting the data of PPIs order and further recording into the self-developed record
form. All data were summed, analyzed, and proposed to the Pharmacy and Therapeutic Committee (PTC).
After PTC’s consideration, policy that promoted the use of national list of essential medicines was adopted
and announced in 2010. At the same time, doctors from various departments had developed guidelines to
prescribe PPIs. These were managerial strategies to intervene the order of PPIs. Data were reviewed again
from HOSxP program of Hospital until 2013. Data, collected from 2007 to 2013, revealed the increased use
of 4 oral PPIs included in hospital formulary (omeprazole which is in national list of essential medicines,
and esomeprazole, lansoprazole and pantoprazole which are not in national list of essential medicines). Data
in 2010 showed the ratio of use in percentage of essential drug (ED) PPIs and non-essential drug (NED)
PPIs was 91.1 : 8.9 and ratio of cost in percentage was 16.8 . 83.2. During 2011 - 2013, after the intervention
with managerial strategies, the use of all 4 oral PPIs was still increasing. But the order had been clearly
changed. The use of NED PPIs was decreased year by year with the ratio of use in percentage of ED PPIs and
NED PPIs in 2013 was 98.4 :1.6 and ratio of cost in percentage was 39.9 : 60.1.

It is concluded that drug use review in addition to the intervention with managerial strategies resulted
in the decreasing trend of the use of oral PPIs which were not in national list of essential medicines and the
use was more appropriate. Factors that help in leading to success were the participation of doctors in
developing the guideline, the policy adopted by the administrator and the continuous monitoring, auditing and

stimulating.
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List of Essential Medicines

UNK

Drug Use Review' tdunvzuaunis
‘numum‘ﬂ‘ﬁméﬁUmi‘nmw‘ﬂ’agaﬁdﬂs:mﬂ
waztSunmwns slFuinednsiuwwalitunis Tald

A A & Lo o g v

grmAnuInInlayly uwuﬁnuiiﬂ"uaqaﬂm
A ] U [l U & I U dl 1
nIaliassaudavslsvesondadunislaonnla
wnz o Teyaadsndrududszlosdlunis
ANITNAANVLUINIINTITEY G28NITIATIEH

gmmumi”\‘fbﬁm wazinL waldamaenIsunng

LN NIINLRZNNTLNUARIBAALNITNANTNLNEIT DS
MuRANIAINININA lawiadTudyang@nsy
ms e lwmiduldagiawan: ¥ Useanuuazd
Use™nsaw  ldnandunisldonienissnm
(therapeutic use) tWan13ilasnu (prophylactic
use) WIDULLAIALAN wmqvl,ﬂriau (empirical

A o A '
use) laglawzeninawiaanunlund @9 ulng)
A P o L e Aa
e ¢ wazilanuindwawiznguiiend

ANBIUTDINITUIIDEN LTI



Vol 24 No 3 September - December 2014

n’liﬂm’l’mmi‘lif&l’méju Proton Pump Inhibitor

125

Tulsanegruranaldurenids : wWSsuiaunawuaznas

o a Qs 1 a &) & 1
wTemanuriand unalnnielung g
L Suszuumsitenvesdsaing 1% aaafasnunan

adda =

Usrg3fdiawaiies  lasdaldlisnanisend
anudndulunsilosiuuazuiludym anmwes
o o oA A '
anlny drunszuInnIaaiensnlysel  was

a0 I R B
m3il uhnnnndeiietes® Sansznag
5T qmiﬂmmizﬂﬁumsﬁwmszuu PIAITIR
ldudsnsamzaunssunsnam iy Tonanuii

A . . oo e
AU NeRITInUA Il TudjadyFomanuis
FIRARAMUANIE ¥ N% N8 T3718A1587173
anuandulunistosnuuazudlyilyn RTEREY
Pp9aulng  2AARBINY DIWNITINIINITWANEY
LAY 11T qmﬁlﬂuﬂﬁ]qﬁu uwiNTayavas N
uimmmqumm a5 BNIRUIANTENTII
I 20w adldiAududazlaneuadall

m3ldmuentyduwanuiimdegiduanwiuen
Toglutsudszanm 2552 wudn Tsawsiuialu
“nanIgn I ains sldeuantyFen

- 2 A ' ®R v ' ¥
wandapaz 30 Saflyadn sflefauaz 63 vaseld

' % ] a @ & P
YA LL@:QW@?WQ:NLL%?T%N uwnnd I@]U

U 9

'
adada 1

iﬁﬂﬂﬂiﬂﬂuﬂﬂﬁ@%ﬂ’mﬁﬂLL‘V\I\?‘H’WMNQJaﬂ’m’]iGLG
1 3 5 duauuinde nguenaaludulwden o1
ﬂadﬁuiiﬂﬂiz(ﬂﬂWEu NENEIINWINLLTI NFNEN
aamTtlulKauaiionaanlunITinIzeImT wa
ngugnilasnunsimzdvadiniaiien

Proton Pump Inhibitors® (PPIs) Llungs
gnaamMsiduunaLaziionaanlunszinize s een
qw%u’%nmmaﬁqNﬁaﬂ‘mww:mms Nt
fuiamnansalunsziwizenms Svevsldluns
INBILHAIUATILNIZDIRITUAZAN L LAN U
Tsansalwadon unalunszwizermsiiaannisa
Helicobacter pylori {1a4un1INALNANIZINY

mmiﬁl,ﬁmnﬂmﬂfmﬂﬁju non-steroidal anti-

NIENABNIAILNAYNSNIIANTS

inflammatory drug (NSAIDs), nsfifingaann
fisund Zollinger-Ellison syndrome, LLacae
nsalunizinizemis Jagtufinnlungu PPIs 7
wieludszinalneag 5 viia ldun ome-
prazole, esomeprazole, lansoprazole, pantopra-
zole, rabeprazole I@UmLL@iaz"ﬁﬁ@ﬁqm FOIGRTOE
matfaemsldedse sfannsldofiuandas
i luengu PPIs wfiaiudszmu Gl ome-
prazole capsule Lﬁﬁff%ﬁ%’@@%ﬂﬂ%ﬁ'ﬁg%ﬂﬂ%é’ﬂ
WAITNR W6, 2556 2a9Usmnelng? D9 i
JeufamInamnandszin q“]Jﬂ’]WvL‘VIEIVLﬁT]EI\‘J’M

' = = 1 a 1
N luﬂauﬂi:mm 2552 ugammsmnmﬂm

ngu PPIs silasudsenmu nafiagludnfuss

£

uanﬁ'ry%mwé’nuﬁamamagﬂawanﬁi"ﬁ”ﬂﬁ
7 aﬂﬁ%’nmwmma"ﬁwwmsmaﬁa 580 @1
uIn lagnindeuas 90 madga@hmuﬁﬂﬁiwm
& ) v A o ' ay
nawiiung slfuuweniBunanuiemad
a Q a
T39ne1una NI 1A3WLINQY PPI Tua
Sudeemuluigfovedlsswenuna 4 ey s
ol femanuieT@ 1 918015 fo ome-
prazole UazeNUANUYTLIMENURITIA 3 31803
loun esomeprazole, lansoprazole LWae pan-
taprazole .MM 3daaumMzlsenmelulsswenuna
YN3 1ATWUIT esomeprazole THATUUIEN U
A = v A o A Aaa va
Fafluwewantybevanuvisridinnsliaa 20
AUALLINVBILTINLILIA yN3 Tastutlaudszann
2550-2553 Waziin13t wayn lansoprazole THha

o

Judsznwnu pantoprazole THATULUIZNIWLIN

o A

P a @
dTorlssnsrviainadunadonlunissnm
& a a |
vasuwndinudnlutloudszanm 2551 uaz 2552
ausnau MIAnsAdanuniunslfnguainsa
Wavanniilugnnduwa Idwaziiedywninislden

MudaUslt e wasdusNdeung G



aun anssulsawenuna (Jnalne)

126

A o

a@ﬂé’aaﬁumqwamaamﬁmuaaﬂmm Drug
Use Review® a:ﬁﬂﬁmmﬁaﬁagaﬁugmmi
IFonlulagduuazindayaaind1dluldlunns
o Twldmislgondulledaming o duedn uaz

naanssa bl

eGLEE 30

Lﬁaﬂumumﬂfmﬂéu PPIs s#aiu-
dyrmululssnenna yn3 1RILTHUALUNE Haw
WaTAINMIALAUNITAUNAENENNTIANT dan
msmusaulouny 9 Sumsldenluindeinan
WAITIA AT P9I lasil usw

YDILNN ﬁ;ﬂwﬂ*’ﬁ LazNIMNUAAaNBENIGaL DY

sluvuuazzaUIANTIY
Wunis@nwnuunauwlaznas (befores
after study) ﬂ’]i@ﬁLﬁumimuﬂaqﬂfﬂﬁ%’ﬂmi
I@ULﬁUfﬂ;&aﬁaum‘i‘l (retrospective review) 310
ﬁ(?lms°"\11°ﬁmélﬁl,m;§ﬁaﬂuaﬂ"uaﬂiawmma
yn3 wmﬁvlﬁ%'ummjw PPIs léun omeprazole,
esomeprazole, lansoprazole W82 pantoprazole
AILATIUUSEN 0L 2550-2553 WATNUNINLIT -
suﬁw;\?ﬂm‘[m;uﬁaam\agﬂm 200 TYULL
8 9% (random sampling) mﬂgﬂ’mﬁvlﬁ%'ummjw
AINEIUIW 4,125 swmiuLaauﬁquwaju 2552
Aanzddoyalanld AGGawsinwu asauiu
Touaz Lﬁammm%dqmmw ‘gﬂﬁi:lﬁuﬁwuﬁﬁ
L WOAMENIINNIILN  TNITULAZNIILIUAANG L
nmIeiiunndinagniniidanis Usznaudas
msmnuaulouny 9 Sunsldenluindeinan
WAITNE M FwImanInsnlasd N9
LmeTQ’J'ﬂ"E wazmMIMALAaMUagdaLfianas

136N L‘a%ﬂﬁ‘ﬂ%ﬂ 2553 VINNIINUNIHINYNITYN

17 150 InIINlsIweNLa

doan w aLluilszanm 2556 (U 2554-2556) Ui

LU’%UULﬁU'U‘ﬂ’a;ga‘ﬁaa%é’aﬁuﬁnﬁaums@hLﬁum‘s

4 a4 e
LA3DIN BN 1Y s Iy
L3980 M luaudde leun
w ~ v &) a = d'
1. wuudwiindeaa (Juuuuduiing

% &/ { U U U { U 1
wwmmmﬁal"ﬁnﬁumagagﬂmﬂ‘b’nm PPI udia

(2
A

Mudnaudis Tayadugiu nsiiadolia o
lungy PPIs funndidenld vweedld uwng
gl wazifamiinuannslfin

2. Tdsunss HOSxP 1Ju wawduay
LWOUWRLATH BTV aunwenLIe  anfleudy
wazlsanenuia wauilagel 1 AATIIARAY
T5owgnuna LRaWawIT2UY 13 wine 1943
U3z nEnw 3 Awnsnsin T Fuldasenalu
szau onflewnsly ldaufelsaweruagud 18
ﬂs:ma‘*ﬁagams%m"uaauwwﬁ waztayanis
Aadpvasie

=) U
3. L'J‘liittﬂil%ﬁdﬂ')il%'ﬂﬂ

A5ALRWINNIVY

1. ‘nmm%agaﬂ%mmmﬂ‘ﬁmmjw PPIs
A a ' o A o
nfegludyforlsawsiuia yns 1aslaols
Tsunsy HOSxP LLazLﬁuiagaelwﬁ’sﬂauﬂ‘izu’lm
2550-2553 lagtAuLaniIznT e PPIs o9
I A X °
JudTEnin mmun@ﬂwuan WU TZUIALRE
Fianzawm ltunmslfeundazsnonns

2. MunudayalTinagdisain 1Cp1o
Tavldswn  K20-K31 Gaiidulsanisvaanainiy
A3TWIZEIRITHAza L T 91nlYsunsy HOSxP
4‘ v a U Qs [-% 6
WaguuwalindTunmdae  uazainu uWus
itzmwﬁhmugﬂamﬁ'umﬂ"ﬁmmjué’aﬂdn

3. wzsziiougdienanndl 1cbio



Vol 24 No 3 September - December 2014

n’liﬂm’l’mmi‘h’fﬂ’lnéju Proton Pump Inhibitor

127

Tulsanegruranaldurenids : wWSsuiaunawuaznas

K20-K31 37%2% 200 a1/ fTialuidan figwiou
U 2552 lao ‘wuuwd 3z (random sampling)
A & @ o A o £
ialfiutayamunuuiuiinivauwduan Uszana
wazdlanzideyalutmidudeldfldud s
dl U U 1 1 dlﬂll U
gl TatelrluonndazInens swiasnn 9lg
1 (wu'a %3
NANUNNER 3l
4. WL ua"ﬁ’agaﬂ%Lﬂiwzﬁ'l@i”@iaﬂmzmm—
ML BNTTULRLNITUILA WIDNNLUTDL UaLus
WFanloune
5. AAATNHAANTANTANLAUNITHAIANT
AABABLEU1MITITEN AIUdT 2554-2556 Lag
wumwﬁagamﬂ*ﬁmLLaszLuaIﬁuﬂ%uwmﬂWili
nn 3-6 LAeuuaz JUMwTINMIlEEhL we

AUNITNAIILA “mniimm:miﬁﬁﬁ'ﬂnnﬂ

NaN13398

ﬂ%mmg’{ﬂw‘[‘mm\uaummi

gl 1 wudwgﬂ’mﬁvlﬁ%'umﬁﬁﬁlis'h
Uulsn2einasaainis NIZWILeIRT U
a1 7idn ueu luell 2550-2556 Fuualin g

g = U L a A o o
2u lagludl 2550 fidiheldTunaitedoauim

NIENABNIAILNAYNSNIIANTS

22,584 A39 WANLU 26,115 A9 LAY 24,935 A9
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vanue 88 atiu (Feusz 44.0) wazliUmingms
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EMARTTIENNINLIY omeprazole #0713 “vldlu
Isﬂmal,aummsmﬂﬁq@ 49 a1y (Fouar 50.0)
so9u1ldun esomeprazole 18 atiu (Sapaz
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wannit wud i lulFlulseitlaifedeeiy
nMadueTINNg @l pantoprazole 31
10 atyu (Feusz62.5) 5093 1AUA esomepra-
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(ED = essential drug, NED = non-essential drug)
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20 UaANINADIU MWW 20 AU (Fouar 20.4)
LAZIUIA 40 NUARNINGIU 91UI% 78 iU

(Fowaz 79.6) IUVBILIUANUYTLIMANULKRITG
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WU An3ld esomeprazole luwwia 20 Aadn3u

e

@a% U 10 Aty (3088 16.1), VWA 40
Fa8NTuEaIn 31N 50 LU (Ta8as 80.7) UAT

2U1Q 80 NAANTUADIW 1MW 2 Aty (Tauas

17 150 InIINlsIweNLa

a a A s
3.2), lansoprazole inmslEluauwa 30 Jadniu

@0 WU 7 AU (FDHRz 20.2) UATIUIA 60
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AANINGAIU TIUI 17 AU (308 70.8) LAY
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pantoprazole innsltluaura 40 Jadnuda
T IR 9 AU (F9u8T 56.3) WATUUIA 80
FadnTuealn wIn 7 ay (Fauar 43.7) 1Y

ALBLAMINATI 2

1319 1 Ysunmns slden proton pump inhibitorsAwuluisszidon 200 ady wunaulsad

A998 LazIILNTEN

Diagnosis Pantoprazole Lansoprazole Esomeprazole = Omeprazole 3N
Fmw (Fasaz) swm (Fauaz) wawn (Fawar) uwaw (3aaaz) umw (5asaz)

No Diagnosis 4 (25.0) 4 (16.7) 9 (14.5) 19 (19.4) 36 (18.0)
Gatrointestinal disease
Dyspepsia 1 (6.3) 2 (8.3) 9 (14.5) 24 (24.5) 36 (18.0)
Peptic Ulcer 0 (0.0) 3 (12.5) 3 (4.8) 9 (9.2) 15 (7.5)
Gastritis 0 (0.0) 1 (4.2) 3 (4.8) 9 (9.2) 13 (6.5)
GERD 1 (6.3) 1 (4.2) 3 (4.8) 4 (4.1) 9 (4.5)
Duodenal Ulcer 0 (0.0) 0 (0.0) 0 (0.0) 3 (3.1) 3 (1.5)
kit 2 (12.5) 7 (29.2) 18 (29.0) 49 (49.0) 76 (38.0)
Non-Gastrointestinal disease
Hypertension 2 (12.5) 0 (0.0) 15 (24.2) 18 (18.4) 35 (17.5)
Dyslipidemia 1 (6.3) 1 (4.2) 0 (0.0) 1 (1.0) 3 (1.5)
Ischemic Heart Disease 0 (0.0) 1 (4.2) 1 (1.6) 1 (1.0) 3 (1.5)
Diabetes Mellitus 1 (6.3) 1 (4.2) 6 (9.7) 2 (2.0) 10 (5.0)
Myalgia 0 (0.0) 1 (4.2) 8 (12.9) 8 (8.2) 17 (8.5)
Sciatic nerve injury 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5)
Arthritis 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5)
Dysphagia 0 (0.0) 1 (4.2) 3 (4.8) 0 (0.0) 4 (2.0)
Allergic rhinitis 1 (6.3) 2 (8.3) 0 (0.0) 0 (0.0) 3 (1.5)
Asthma 0 (0.0) 1 (4.2) 0 (0.0) 0 (0.0) 1 (0.5)
Vocal cord 0 (0.0) 3 (12.5) 0 (0.0) 0 (0.0) 3 (1.5)
Laryngitis 1 (6.3) 1 (4.2) 0 (0.0) 0 (0.0) 2 (1.0)
Lymphadenitis 1 (6.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5)
Neoplasm of Larynx 0 (0.0) 1 (4.2) 0 (0.0) 0 (0.0) 1 (0.5)
Otitis Media 0 (0.0) 0 (0.0) 1(1.6) 0 (0.0) 1 (0.5)
URI 0 (0.0) 0 (0.0) 1 (1.6) 0 (0.0) 1 (0.5)
Dystonia 1 (6.3) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5)
3N 10 (62.5) 13 (54.2) 35 (56.4) 30 (28.6) 88 (44.0)
SAMNIRUR 16 (100.0) 24 (100.0) 62 (100.0) 98 (100.0) 200 (100.0)
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10.

11.

Intensive care unit (ICU) patient plus one of thefollowing:

Coagulopathy (i.e., platelet count of < 50,000mm3, international normalized ratio 1.5,

or activatedpartial thromboplastin time of less than two timescontrol)

. Mechanical ventilation for >48 hours

. History of gastrointestinal ulceration or bleeding within one year of admission
. Glasgow coma score of < 10

. Thermal injury of > 35% of body surface area

. Partial hepatectomy

. Multiple trauma (injury severity score of > 16)

. Transplantation perioperatively in the ICU

. Spinal cord injury

Hepatic failure
two or more of the following risk factors:sepsis, ICU stay of greater than one week,
occultbleeding lasting at least six days, and high':2 dosecorticosteroids (> 250 mg/day

of hydrocortisone)
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Thammatinno V. Clinical Outcomes and Patients’ Satisfaction of Telephone-Based
Warfarin Management. Thai Journal of Hospital Pharmacy 2014; 24(3): 137-47.

The objectives of this study were to evaluate clinical outcomes and patient satisfaction of
Telephone-Based Warfarin Management. Patients who had the INR out of target and
unable to attend cardiothoracic surgery clinic, despite physician would like to monitor INR
closely, were included in the study and prospectively followed-up. INR of all study patients
were checked at nearby local hospital and reported by telephone call to pharmacist who
then adjusted the dose of warfarin and evaluated patients’ satisfaction. Data of patients, whose
INR were in target (2-3=0.2)were analysed by descriptive statistics and presented
as percentage. Patients’ satisfaction was evaluated and presented as mean +SD. The independent
sample t-test and one way analysis of variance was carried out to determine the difference in
patients’ satisfaction according to different sex, age, education level, and occupation.
The results of this study showed 64.44% of patients had INR in target. The average of
patients’ satisfaction score for overall aspect was 3.72+0.45, while the quality of pharmacy
service, the convenience for INR checking and telephone call for reporting, and the cost
of INR checking and transportation were 3.73+0.38, 3.69+0.39 and 3.45+0.55, respectively.
The difference in patients’ satisfaction according to different sex, age, education level and
occupation was not statistically significant.

It is concluded that most of the patients satistied pharmaceutical care offered as

the Telephone-Based Warfarin Management in the level “mostly satisty”.

NanITUSUIaN1eLn BnsIn waz 139

Key words: Pharmaceutical care, warfarin, Telephone-Based Warfarin Management, patients’

satisfaction

UNWY

g1 30 uenfiihanldteaiunigiy
\Rongaaulunaaaiiaoa (thromboembolism)
Jaidusnivdsznulungudunisudsdivesiien
08NqN3TAVI19N1ITMTeefaTen1suiedn
vadeafidesendedanfiuig  (Vitamin K-
dependent clotting factors) Hawhn13IN©I
WAL wazdinIIfaauNaNIINENG8AT Interna-
tional Normalized Ratio (INR) lawdn INR 1

. a \ @ )
LR NluLL(ﬂazﬂ’]’JzNﬂ?’]NLL@]ﬂ@]’]\TﬂuvLﬂ"ﬂuﬂu

uAaztausld wanINNNTAAMUNENIINHIAILAN
INR us2 g9dasfinsdaainansidnedss 98
nnsldunniiiiuaiugldae ldud ez
\RoasanAaUnd (bleeding) wazn1izawidan
9ad% (thromboembolism) BefiTasuwanyatg
Allnadenisnoy uaswassn vz ldun 13e
18 21vnslaglanzanrIndUsinadaniue
9 mufadAzeiueau 818 LWA WAZN1I2
yRRCTPEH)

WWININTETE1 SNSRI YT nTaw



aun anssulsawenuna (Jnalne)

140

uaztiaanudaeany 4 q@LLfiQ’ﬁwﬁaaﬁs:wmi
Jaminadsazilwgihofidn INR agluihwang®
ImsfeaunIsns Aa Msdeeudl INR m3
USurawasn s Suldmnen: ¥ nsIuEuns
e wazmsldannadthedeansanunsld
g1 TN
INNTANEINHIBUINDIT A5IRUTUS
g Yo dl s 6 s
n19n “rnssuuagae ldusnniniulas
W Bns  Wnsatlasnunsdnunssnenaa lulss
% [ a ) @
WoLaNT Y19l 7812159055 wasvinlw
T T SRy 7
aunwlunsinmgdthointu danu lunae
159IWEIU18390N159009AFRANINTHITUNT NS
YITWIINAUITRIN B 1231 TNAD wwng
WEILIR WAL aNT
wihwuIunawn answdihewen hon -
n330 ISIWeNunadinT lesaununieitdas -
M @3 1WITFRLAN a3 banaznIeen 315w
lavsnsldansnmuuziheduen miugihenld
JunIInEea881 warfarin (Drug Counseling
Program for Warfarin Therapy) %1@9uei@aw
Fu1ay w.a. 2545 lagaaaaduadinnsnisu &9
MM HWIIWIRIRYT wWodywiniieainms
11w ldud gihounameiar INR ag
uanithwine laslinmy wngiuide wis 1d
Q ldld aaa e 6 a I v
ium‘mﬂgmm‘gmmﬂummwhiu L e
o & eR o A A '
AINU WWNHIIADITNITAAANAT INR U89
dasad1elnda  vilddesianunogieliun
e = J Yo l ] a o ]
araineuiln wddihe ulngfipiisnuia
@1999970  uazditfgwidiudrlddne  vialwl
£AIN UM ILAUNNINNATINRAANNN TN LB
=1 = a o 1 =
Jeiimsfaniuwineun ladgwiainann  lasd
mﬂ%aﬂmamia@mu;Eﬂwﬁvlﬁ%'ums%'ﬂmﬁaal
6 a > 6 a %
NS UazMIUTUIMIa NSNS ulasn ns
NINTANADITNALAUNITAILGT W.a. 2554 I

GRREEIN wagdliin1sRaarunaansn1saain

17 150 InIINlsIweNLa

° = X AV v A
AT ﬁiwmwwawa’lwaagmw"lmummi
o . 2 0 8§ va Ao XX
a9nann 3 limialasanTIduian
agusz 9@

1. iNafaaunaawsnisadinlunislw
MILTLIANISLA "N TTNLALLN g laTUAIINE
o ¢ | a Aa A “ & o o
M881INTUNTNTRaUNIIINTANY I
rhonfia1 INR aguaniihwanssesnsinm G
WANGAINITAAANAY INR at19lndsa waigin
134 zarnidunisunaanniisaTiadasan a3
WlanaznIgen LSIweNuadI e

A o = o, AN o

2. e Maannafisnalavasgiiold

SUNITAEIAI881NTANT ULz NTRAAINNNY

Insawn

RUNNANT

International normalized ratio (INR)
fa @18aI uwes PT vesgiihda PT 1Und G

6 £ 9/3; J/ di &) 1

ssansewnelanlansdn iatdudrniasgin
wmIuSpuisuaf laandasd juanisfiens
Awld thasananalives tissue thromboplas-
tin 2UAMVLANA1INULAILALHBLEDNU VKA

Drug related problems (DRPs) Ao
Tymfaannsldon Fadwngnisainlidas

v a J L U [ ﬁl
mﬂmn@"uunugﬂw lagidunatitasannnis
o o & & da & Aa A
Tnmdoguandumansaininiiaiuaianiadl

o X d e 4.
Ton AeY% FI9LTUNIURANIINENNGDINT M3
a a‘l“ 1 v K d' a U 6 a
mwa:qaLuumﬁtymﬂm@mnmﬂﬂjmmswqiu
Wunan lasiisnoazduaaddt

No DRP ¢ihsfl INR aglugainsinm
uaz lddTywinganumsldoleg
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LL‘saﬁnﬂmQﬁWﬁuﬁﬁﬂﬁﬁjﬂamﬁ@manﬁa@aan
fsndudassunisinmarlulsanera  laud
\Reaaanlunaduenwis diwan o ziu
Wea laluwiea wial wnsilwiea (Judu
wWiannzsenseniisniudasimsltizanataiay
2 gfia Twiinndensenidestiedia uas

U

AMziRenaannyn i udia

141

HANIIUIUIANIGLA BNITN UaE

° =< DX av v o
N7 13VAINNIN a%waa E‘]J'J El'ﬂvlﬂﬁllﬂ'liiﬂ‘]ﬂ"l

Y &1 a aAa a o ¢
ﬂ'?ElEl']'l']iw'li%'ﬂ&lﬂ']i@lﬂ@]']&l‘n']d‘[ﬂiﬁwvl
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7 (11.67)

a1519 2 abtaslunisianzifeadaaiudn INR wazszoziiansana INR i addudiafowas u
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2 A39 (179 3)
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Drug interaction
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Drug-induced Lupus Erythematosus

a 6 a a a aa
Iningd saadndse 53, nu. (0 Insnediing*

UNWI

Systemic lupus erythematosus (SLE)
Lﬂuiiﬂﬁl,ﬁmnnm‘sﬁgﬁ@juﬁwaogﬂaU@iaéﬁu
LﬁaLﬁamaagﬁwLad (autoimmune disease) lag
flanuAaundnalu RUSHLEEREY Sunfadaau
Milla (innate immunity) waznleunuawie
(adaptive immunity) vihlfifAnnisaey ues
daiilaidevessnsniuauas finInszdu T-cell
sz B-cell Avnnitdnd (hyper-activation) i
ANuUNWsaslunNIANea immune complex LR
apoptotic cells LLazﬁmmunwimlumimqu
miil'uEly'amsﬁwmmaqizuuqﬁﬁuﬁ'u B9" it
\Aedunaednoudiasliarmiu aweslse’ 1@ -
msoived SLE lusnu Asia-pacific wu'ldszning
0.9-3.1 @@ 100,000 Audsll® MafiwuInden
wanusiafirniinenminge lupus erythema-

v s a wa 6
tosus ld laslulszing wizaiwini wugd@niand

*winaunen Ao unITy Isawmma?ﬁiw

Usznaneuioua: 5 vedgtae SLE Yanaa®

Drug-induced lupus erythematosus
(DIL) \Jundua1nsaans lupus erythematosus
ﬁLﬁcﬂ"fumé’amnﬁ@j’ﬂaU"l,@T%'umashwiaLﬁaaLLa:
mmiéf\‘mdwaazﬁ%u%é’amﬂﬂﬂq@l%mﬁ 3w
lagi@nisainiafia DIL lugas 1 Dusnvasy
taoiild procainamide 8¢ hydralazine Bailu
m‘ﬁ'ﬁmwmd‘mmo alunsifia DIL ag}iﬁ%”azm:
20 UAY 5-8 ANNAIAU 'auawﬁa%‘m:ﬁqﬁ'ﬁ—
n5alenndndt © DIL shusnaiuennisi edeen
w3 woudsit o

1. Drug-induced systemic lupus ery-
thematosus (drug-induced SLE) #8103
wasngieldenludeudrouu FILANAY
“Yanwauldandonarsd $95fedpusnainlsa
SLE 'léenn Antonov uazams® lal uwauuinig

lun193%99e drug-induced SLE 11a3a1574 1
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A199 1 UWININTIRARY drug-induced SLE (aauilasainian 1381989 8)

C™ v

#220
21MIL INNARRN

A o o A

LNgVaINY lupus a9
e al8 Sag pitale
SLE
mangalien
Lfamwnnin)
v A o a &
m3bAen 9 BBnaTa

NUBHNNKEE 181M133IUNLNNIATIINY antinuclear antibodies ®IaWaAT9 serology 7

Qﬂ’m‘lﬁ%fumﬁ 3 Bwuadud 3 Ua1rind 2 Ydauasianuainise adadinaeilunninagy
o Ak - o v laea Ao . -

213U AINENFEIUBEITIATMAINYAL (WaaTIINIRasLfiansiidh  nazndans

a a A v o o o i &
WUBINTI @GL“N@%L@NLNQVI,@?UU’]” J UL"il’lvl,‘iJ‘L‘lﬂ&JaﬂﬂN

a4
INAIIINY

81N AIN9ARNANYeY drug-induced

. Ak .
SLE ‘aulngazdduluszozinanaiginiionans
“Uaninasmgasn ud udasuinanaazlia
wiuna1el® u anti-nuclear antibody (ANA)
azaranldlasiafodzanm 4 Whou waswya

4 e

g 3y

8IN13% @9289 drug-induced SLE 2z
. v o o . .
Janwmezasiany SLE 7iiaduiad (idiopathic
SLE) gsualionmslainsuautamnuanltly
M33%aaey SLE @ufl American College of
Rheumatology mwua‘ lasainnsiaunnulu
drug-induced SLE #9u@n@n931n idiopathic
SLE 171/ letur 0

1. Uhada/gean, U (arthralgia/arthritis)
wulewIndszanmiagas 90 vavEie

2. daanaruiiie (myalgia) wulseunm
Jowar 50 V9Kt

3. [l

a. nzbafuaivizmoludnt U (sero-
P 1 ‘SI v ﬂ g 1 . d‘ v
sitis) 1% twanudaaant U (plurisy), oWy
waladnt U (peri-carditis)

a ni o . S A
aansaug fienawuld 1w sa8971 a9
tﬂl v A

(purpura), erythema nodosum, HulL ULEBA
ant u (vasculitis) NITHaNIanwmeASLaUNY

(urticarial vasculitis) Wazw#a hypersensitive

vasculitis 481N m*?'iwulug}’ﬂ’m SLE ud
wutasunlugihe drug-induced SLE i fiu
gﬂﬂl,'ga (malar rash), Wu329, AzRwnI L 4
(photosensitivity), unalwin, saslsn discoid
fifianeis, deunundssla, Raynaud’s pheno-
menon, saslsaluszuudsz 1 unasuazle
dudu® waamanakesfianisfinufiadnd
laun nm3asrawy ANA  nlnaiilu homo-
genous pattern WuLlszanmiouaz 90 VaIHilaw
drug-induced SLE , anti-histone antibodies
(wuSawaz 75-90 v895ilae drug-induced SLE)
WaTWU antibody ¢i@ single strand DNA (anti-
ssDNA) &9asstuniu SLE # ulwajidu anti-
body @@ double strand DNA (anti-dsDNA)*"
J3u e complement lunszu 18aaaziid1Und
dhsunneaanudTnausadidafeaiiliunm
a8y (mild cytopenia) wazn13dd erythrocyte
sedimentation rate w3a ESR tRwnauld * an
UANG1932134 drug-induced SLE uas idio-
pathic SLE 117D ;ﬂ"l,@i’éﬁms'm 2 uil
fis19uwinmliiie drug-induced SLE & 3
NENANIILIHNIAA (01379 3)

2. Drug induced subacute cutaneous
lupus erythematosus (drug-induced SCLE)

F91n138 @9'l361991n subacute cutaneous
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A998 2 1WBUINEUANULANGIIZWINY drug-induced SLE waz SLE fliiaduiay (aaudasann

N 17914989 1)

1Mk aefiszuuadsizasly wudesun
2INT8 AINRIRTES

erythematosus

¥ o oA

Nﬂ@]i's'ﬂﬂ’]dﬂuﬁﬂﬁ\l wINEN

waIKae)
U

Characteristic Drug-induced SLE
ﬁaaaﬁqﬁLﬁ@aﬁﬂﬂi ERHHely
8937 IULWA A9 T8 11
.. aE o
Clinical Course INNIATUANIRYALN
ANNIUKIIVBIBINT a’m’lsﬁnvl,ajgmlja

¥ A
39831 4N erythema nodosum,

sub-acute cutaneous lupus

® ANA (homogenous pattern)
e Antihistone (wu'ld3asaz 95 vaarile)
® Anti-dsDNA (nulatesnindesas 5

Idiopathic SLE

Ty

9: 1

X o o oz %

13939 nauLduasn

flaanaasud liuussaudaguusann
wu'ldyag

Hugdf " afnlumih seslsauuy discoid
Azl 9 unaluthn

® ANA (homogenous, speckled pattern)

@ Antihistone (wu'ld3asaz 50 289
Hihe)

® Anti-dsDNA (wu'ldsasazs50-70 184
Hihe)

@159 3 eNdeawivinldife SLE (drug-induced SLE)(@auilasannian 1381989 12)

Categories

Aa o =2 oA A
innfinangiumsdnsiiseiion a9

Tatawiwinliife drug-induced

SLE

aa ' o v a
gnndieawinanavinliiie drug-

induced SLE

aa a8 ' v
gNdNewnItiAnunaineias

1 avudwinliife drug-induced

hydralazine, procainamide, isoniazid, methyldopa, quinine,chlorpromazine

anticonvulsants, antithyroid drugs, D-penicillamine, beta-blockers,
sulfasalazine, thiazide diuretics

minocycline, valproic acid, IFN- alpha, interleukin (IL) 2, clobazam,
lamotrigine, infliximab, angiotensin converting enzyme inhibitors,

SLE ticlopidine, amiodarone, lipid lowering agents, gold salts, penicillin,

streptomycin, phenylbutazone, estrogens/oral contraceptives,

para-aminosalicylic acid, reserpine

dld
INNINLIY

IFN = Interferon

da XL .

lupus erythematosus 7NiNAYLLDI ?ulwrgﬁlz
o & o o 7 af

wulu 4-20 “Yarnaasulten’ wazazdawlu

o & o A @ . A p=

1-24 “devinaimgasn 37y weilagiaayazd

213883717 5.76 ”ﬂmﬁ%é’mq@mﬁtﬂu R
a e A o I 4' I

217136 AINIRINIDan s T uHwLa LT n9

39NN uAIAHIUNG (annular) wazHwLAIN

= . A d da

zina (papulosquamous)™  Nuztuuuduind

Nuunlaun target-like lesion aNBIAEARIL

erythema multiforme #3afuaNL “Wwioasnt u
fivsnaaen Tasfwwsitesfiausinmianis
7w w suea'ldun wasduun (upper back),
an (chest), upueuuan (dorsal arms) ez A%
71908 (lateral neck)™

Hamswasl fridnsfinuanufiaUnden
1u;§ﬂmmjuﬁvlﬁuri M3@379WL ANA, anti-Ro

antibody 1@% TINUTOBT 82 W 81 VI
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{ih8@a wa1eu % anti-La W8z anti-histone
antibody zwu'larasnin lasazwy anti-La
WAz anti-histone antibody Yauas 48 uaz 33
289518 ua1au’ @1 anti-Ro antibody 9@
Tulu s \Wounasngas udlugipunenedd
anti-Ro antibody 8193z@30gU4I1UNI1 6 T wav
9IM6 AINRINITIAIELER" BfifiTe9uin
“wNuSiunafa drug-induced SCLE ¢ 31
AIANIN 4

3. Drug-induced chronic cutaneous
lupus erythetmatosus (drug-induced CCLE)
wukasnit DIL zfiaduwin® laperfifisg
Jwiasfa fluorouracil derivatives (tegafur
wae uracil-tegafur), mmju anti-tissue necrotic

factor laun infliximab waz etanercept LLagN

151

a1msall 9anmslgen

ﬂ@\'&l angiotensin converting enzyme inhibitors
@un enalapril™'®®

21MIL A9789A YA UUNLAIVELLYA
Taamndawiwulu SLE (classic discoid
lesion) uUFImaN WA & Juaa (photosensi-
tive distribution) oA vuSimlunin s1ez24
unkan  #rsuesisazieonnin aaduid
Wug wog ansusduguuuniedunumade
snwmeAuwaNAE (lupus erythematosustu-
midus)’ &9 wlWQazNUaINIIAINAIINRIIN
va A . @ A
ldsusiu wnelwinednades 8 ifauuaz

' ak [ A =

amTzdan g frundinganidy wneld s
“Uansh "2
NANIIANWIRBILUUANT0 TNy ANA

Tawulszunmdoua: 66 veagas 1w antibody

A998 4 NINL9WINNLITaINY drug-induced SCLE (dauiasainiaon 13871984 12 uaz 15)

Categories

gANeuLiey 1. Griseofulvin, terbinafine
(high risk drug)

o b W N

Aa o
INUINLIUBDEY

=

(low risk drug)

© 00 N o o b~ W N

. Antidepressants (bupropion)
10. Antidiabetic drugs (glyburide)

. Calcium channel blockers (diltiazem, verapamil, nifedipine, nitrendipine)
. Beta-blockers (oxprenolol, acebutolol)

. Diuretics (hydrochlorothiazide, spironolactone)

. Chemotherapeutic agent (docetaxel)

. Angiotensin converting enzyme inhibitors (cilazapril, captopril)

. Chemotherapeutic agents (5-fluorouracil, capecitabine)

. Anti-secretory agents (omeprazole, lansoprazole, ranitidine)

. Antiepileptics (phenytoin, oxcarbazepine)

. Antimalarial drugs (hydroxychloroquine)

. Immunomodulators (etanercept, infliximab, efalizumab, interferon-alpha, leflunomide)
. Lipid lowering agents (pravastatin, simvastatin)

. Anti-inflammatory drugs (naproxen, piroxicam)

11. Antiarrhythmic agents (procainamide)

12. Benzodiazepines (tetrazepam, lormetazepam)
13. Platelet aggregation inhibitors (ticlopidine)
14. Estrogen receptor antagonists (tamoxifen)

15. Miscellaneous (D-penicillamine, insecticides)

87/naNEN
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@a extractable nuclear antigens (Anti-ENA),
anti-dsDNA 2za3729 bIN’ @1 ANA 2280899%
aralinglu 10 “Yaindsngamniu wung”
p . . . £

TIAMWUANAIITZRTN drug-induced lupus 19 3

FUA 10130 E']JVL@T@T\‘]@]’]?WG 5

713 19N y"ﬁﬂii&lIix‘]W gIU78

nalnn1stia DIL

81 10TV LA autoimmunity lanans
nalnyinlwensu @svas DIL nsnudazsiia
floamau asdnulasnalnluniafie DIL 5

1dasen39 6

A1 5 ANULANGIIENING drug-induced lupus 113 3 JUuDY (Aaudasannian 1361984 7)

Drug-induced SLE

70991 474 erythema no-

1ML @

MIRIA  dosum, ARl 9
AU L “wiiaaent U
(“{i‘l"ﬁﬁ@ urticarial-vasculitis
Wae necrotizing vasculitis)
LLGiVLEJWUﬁREﬂﬁLJGﬁIU%ﬁW
funuy discoid wualuin
WX329 waztingmant
Raynaud

ot a9 14 thandwile thede

Tuszuy Lﬁaﬁwﬂamauﬁaﬁuﬁﬂa

03028 ANt ULG LWL @9
NNITVUUTE N UNand
aulauaziaa

anuiaUnd Linuudenainizda, e

NIR B9 [RaauIuay InFaLAonan

Ufiians ¢ ESR ifin udlifiaims
THUT

ANURAUNA @329Wy ANA, LAz anti-

2893200 histone antibody u@ laiwy

nﬂﬁﬁw anti-extractable nuclear

antigen (anti-ENA) uaz
anti-dsDNA

Drug-induced SCLE
Hula9Ldu29 (annular

. ﬁl a =3
polycyclic) WBLOIN i@
(papulosquamous), ﬁmju
1Ina9 (vessiculobullous),
‘SI v .
WuAK1Y erythema multi-
forme, Aut “WiRa@aNL U

4@ necrotizing vasculitis

lanuanuiadnfvesszuy
arpznelu TaanL Unse
NNYaNL umauﬁaqﬁ'ﬂﬁ)

wazilaa

vl,;iwumsa@awaal,ﬁmﬁa@

=3 =)
LRSINAALND A

@773WU ANA, anti-Ro/
SSA uaz anti-La/SSB
laiwy anti-dsDNA "au
anti-cardiolipin antibodies
(anti-ACA), anti-beta2-
glycoprotein I uaz lupus
anticoagulant (LAC) 819

wulugtheuneng

Drug-induced CCLE
HULUHLAIYDULIATALIL
wmilaunwulu SLE (classic
discoid leision), duuunia
A v @ 4'
Yunuaaaansasint
auNwning wig e (lupus

erythematosustumidus)

lanuanuiauné

vl,;iwumsa@awaal,ﬁmﬁa@

=3 =)
LASINAALNDa

729U ANAWG LINU

anti-ENA laz anti-dsDNA
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nalamsiia DIL
Y@AVININIZUIBNNT positive selection TaTu unihsvasnauwinisved

1 o va v . g
T-cell lugan thymus ynlwdinns $19 auto-reactive cell aNnTn

TaPIINIILNA negative selection TiLilu Iuniizaswaniniay T-cell
' o 0 9 o § o
ludan thymus (#8331n30n% T-cell receptor signaling lAiing

v . ' ‘\I J
314 auto-reactive T-cell aanuin3aNeay thymus LNUUH
n1389 DNA methylation AR aseanaas lymphocyte function-
. . o v . . J
associated antigen-1 (LFA-1) vinl# T-cell & autoreactivity 810t
910 2 NITLIBMT Aa susdeanled DNA methyltransferase Uag N3
T@UININITUIWNTT phosphorylation vadLam sl protein kinase Cy
ﬁﬂvl,‘i_lm'mia(ﬂﬂﬁﬁﬂmumaa extracellular signal regulated kinase
(ERK) pathway Lazaan1ii a9eanvad taw kol DNA methyltransferase
Cross reactivity 321319 antibody ¢ia antigen Niiaa1n drug reactive
metabolite adducted macromolecule a2 self-protein
#719UNU aldehyde-containing signaling molecules ﬁﬂﬁﬁmim:ﬁu
AI J o v AI ¥ .
macrophageLwwmumlwwumiﬂizqu T-cell lunszuiums antigen
presentation
QU193 uptake apoptotic Laz necrotic cell lag macrophage inlw
a a a P o q o
M3 = w289 nucleosome Twnszu 1RaauaziAulan Avzvinla
§imM3 $19 anti-DNA antibodies
a g a & 2 g o 8 v oA
Asiia apoptosis WANIKINA cytotoxicity VaIeNyINIFAN nuclear-
antigen load
NILNANIIYINIUVBY signal transducer WAz transcription factor-6
(STAT-6) UWazaaM 3119189 STAT-4 MRN8
T-helper type-2 cytokine UazaaN1I91UBad T-helper type-1
. o l v . . l:l J
cytokine mvlﬂ”mi 373 auto-antibodies LWNUW
\wWasu u@avas cytokine lunszu 1iaa (cytokine shift) yilkaanis 319
T-helper type I cytokine 84uazt3dN1Inay wadda T-helper 2 cytokine

LAZLIINTT 379 auto-antibody

A998
Procainamide
hydroxylamine
(reactive metabolite
2849 procainamide)

Cyclosporin

Procainamide

Hydralazine

Minocycline

D-penicillamine,

isoniazid, hydralazine

Quinidine,

procainamide

Statins

Statins

TNF-a inhibitors,

statins
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b AINIIHINIITAaL 9 fumoluwainay
“Uandndangas wdndazmsldwuasaldiam
wapiien lugthe DIL ofla systemic lupus
W8z sub-acute cutaneous lupus 81391 U¢89
a5y systemic corticosteroids Twawaeils
$nen SLE lasnaly wield topical cortico-
steroids ﬂ?U@;vLﬁﬁu hydroxychloroquine "%
mﬂﬂgﬁ#juﬁmﬁcﬂﬁwﬁu thalidomide, azathio-
prine, cyclophosphamide Wa¢ mycophenolate
CRETTRPIRYE %uiumtﬁﬁgﬂ’mvlmau WoIRDNNT
ST’ annslaetda 1ANINUIIN@IY non-
steroidal anti-inflammatory drugs (NSAIDs)
Lwifﬁgﬂwﬁmmﬁav‘juﬂaml,a:l,ﬁaﬁmﬁﬂaé'ﬂl, ]
(pluropericarditis) w3afin1zdaant UL
(severe arthritis) fia9@adld systemic cortico-
steroids W1 2-10 ”ﬂmﬁﬁaiu@fﬂ’mﬁﬁm’sz
ladnt u (nephritis) analfnsfnwluzuuy
\derfiudufiiinaananae idiopathic SLE™

n3th DIL il chronic cutaneous lupus
1ansasnlagls topical corticosteroids AU
ANy hydroxychloroquine "% systemic steroids

waz thalidomide @773 °ﬁaavl.ﬂumtﬁﬁ;§ﬂm
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Toxicity of Digoxin

UNY @3 Y03, n.a. (10 BIN)*

UNUI

Digoxin tHwenndinsltuiuaiuin
Tap#nld %3y atrial fibrillation waz WIU
congestive heart failure lasnenfaainiueni
§129n133nILAY (narrow therapeutic drug)
waztilugniaiannu o9 (High Alert Drug; HAD)
N9 WIsaReAMzAN Nl uA s wauas e
R Aa v = A 'Y @ o v o a
H953ald F9a257LA mﬂﬁa:"lﬂmmwgﬁmnuww
a . . & £y A A Faq o
Neva9 digoxin TINNILNFURNBTINaUHA IR
ldudludszinalnyg  iaquninnsguainmn

drhoniieanuduinan digoxin

1A “BIanAN A3Vd9 digoxin'

nsaadaen  digoxin AdriLTunmaen

£ L .

qn3 (bioavailability) fuisiuamauztuuun “o-
o ¢ = A A a £
Aot lapgduvuifiavzddriilsameangnd
Jauar 60-80 vNIULLUBIUNBANITATUAZEN
a o o & AL A a Lo
2aLINNANLHITNANTIUTU IMmB BN NT IR LAY

val A o

70-85 mgﬂg}@%u‘lmﬂm “lan 21mnTiinade

garuirlunigadu LL@ivlajﬁwa@iaﬂ%mmmﬁgn
Qady winIiuLIznu digoxin wiawamsng
mnly_dazaadSanmnigadum

ansnszaeen  digoxin sunulysdule
wan wsasay 25 nzansea lldanszuulss
wna1e 30 il la @y ialReauad onf
USuNaININT=ne 475-500 aas waziiu @ u
lauas3fy lean body weight luaufiinaa
néuitaannazlidiinasnsnszansannninaud
891 UTNIQTNITNIZBALLN wuslu;j 1Nz
hyperthyroid LL@I%”N@MI%;‘T Un11e hypothy-
roid uazdnisvienuvaslaunnses saunslu
PRGN o wm@;ﬁﬁﬂﬁﬁi:é’umlmﬁa@ma
FTAULNTWNTING 0.5-2 wlunu/Aadas (M3
Savzaupnlwden sxvindlolwenldudrdszano
8-24 T2 lu9 Lﬁalv‘ﬁ”mmwﬁaomi@@%mm:mi
nznuallunan)

mswagw mwen Souay 13 va9i e

U azgnudsu mwlasnszuiunislalasiad

*1#1§7 EJ“IQJ’E]%.]IE\IEHLLE\]ZWH":JY]EJ’] NI 0338 fhoen Tn3Te Isweunadsng
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aan%m%’uuamaugm"ﬁ"ul,l,@ivl&i"fuﬁ'u CYP450
wasmaldon awen azldwaveladeanan
5 afa laun 3 beta-digoxigenin (unknown ac-
tivity), 3-keto-digoxigenin (unknown activity),
glucuronide and sulfate conjugates (unknown
activity), digoxigeninbisdigitoxoside (active
metabolite), digoxigeninmonodigitoxoside (ac-
tive metabolite) WONINLHULE digoxin £915%
substrate ¢ia P-glycopotein ATlg digoxin
v fidnasaniaiiy ¥sInuza89 P-glyco-
protein 39819 INAGDLN TAAUA @T8d digo-
xin &

15298 digoxin Qﬂm%'ﬂaaﬂiugﬂﬁvl&i
wWasuudamslafosss 50-70 wazmsvineen
1% “@ "auAU creatinine clearance lagwuin
UszanmIasay 30-35 a9 digoxin iy = w
lusemeazgnadasannniuwmalaluguilaiwaon
uwlas MIvIanegInIraswuLlImiauas 3-
5 unzudaaannung auar 6-8

Digoxin #f1a39%3a 1.5-2 Suluandnd
wazAudu 3.5-5 ’E'ulu;jﬁﬂ meldeen fedg
Favespnldduiunisrausssdenlnsend
MSUMITasIaendeiian wudh digoxin 14l

mﬁngn"uﬁ'@aanﬁm%%‘ hemodialysis, perito-
neal dialysis U6 1130U9A88NA283T hemofil-

tration, hemoperfusion

nalnnstnane>

= . . a £
NUaI81 digoxin Lﬂ(ﬂﬁ]?ﬂf}ﬂ‘ﬁl%ﬂﬂ‘i

Ce
Cee

+ + = g
g9 Na'/K* - ATPase @95:uU ATPase ﬁazgﬂ

@
o o

vedladinldua WGonanududu 4 uaz

fivdingrvashvandw 157

¢ a & A & A v
YI3nusvadtan i rianaziNuIniioseay
A A A a X o & Aa
wunAdoulmfonNudn aanu nenildue -
Woulwifanan (hypokalemia) waznnizidl
A A A 3 .
wunfiifoulwfaas (hypomagnesemia) a2
' a v [ a . . a J
3 Suldeannudufsann digoxin tiaanndu
ANBHENITIAANBUUUIAYUNAWLAZNIT
A A & o a % o A
AaREwUUGaT IR Tl nTzauldua Fuw
Twdea lunsdiiiiafsuuuBounan 1ain1s
fug9 Na'/K'-ATPase szauliua (Gouluifoa
ry ) A -
9z_JUUNN resting potential finass (Aaidu
Aauanad) vinlmsnnsze IWihaaas s2uN
P A & ' v A
U vagal tone LWNUH snalifia heart block
A 2 & o P o
Tyaraguuisisruialangadud (asystole) o
= =1 U = = = o a
JRmslEzauldua W@onluiiaaninioaas
Aa X A a A a o
nmytaafiavesgihoifefisuuuidouniu lag
L e Aa o A A '
wuhdthendszauldue Geulwiea sni 5.5
fafdainaud/aas azlidanma eTia_swn
WO bNIINRUNK Qﬂwﬁﬁmﬁmmuﬁa%’a N
szavuldua Bouluifen sazdunaduinniy
wnzlunnenfiszauldue Woulwdeaan digoxin
. e — S A
233UNU Na'/K'-ATPase bawindwdaziiln
Nm“wia;jﬂm“
wanani  G3dpruhaniiad fasen
Auen digoxin ’wnalndne e ladnmaniionin
v a a A '
TWiAan1az™s yqQavaInaaus (electrolytes
imbalance) w3aRUJATLIG 1WA WA A5NID
o o . . A a v a A
0 “paauen @3nu digoxin @9 9t SwlMAafe
. . a £ & o X Aa
N digoxin \AnAu Tmsdibvaihenile
au u lsevessruunaiuulafianioszuunis
el aewsasinsesdaaslan (hypothy-

roidism) Judu aziiuanuldansiiafizain
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wauLn nIulswenna (desnalng)

L Z
digoxin ¥1NVUAIL
£ v A . . £
ANIMILN AINeuay digoxin zaangnd
\flu positive inotropic N9danzwalatndua:
nzvirlasuinan lasnauad positive inotropic
a2 lu @ wlasasanusmaen
2ININNARRNVDINILNANHAIUNAY
910 digoxin 81N IVAINANANHAIUWARIIN
digoxin laun adwl” andsw Uaarias Ju wala
L@ud 1A heart block lasnneszauldua -
~ A = o , Ao o A A
Fouluifen adudine® 1dgvesnisifiafis
WouwauaiIguls uazldynwsanuuusiie
370 digoxin lelasass lasnluusrannsfis
o X -
azifiedunsly 30 wfl
21N1INARRNVBINIINAANHLIDIIIN

digoxin a1n13VaIMILAANIATIN digoxin

=

SNAIHDINIRILANTT daunRY 1Daa1WNT

T8Ny

U

adwl” U U nsNeAuiAaUnd
JUU3I9EWY dysrhythmias uaz heart block on
FLAUAN G TOUANAIITZNINABLALUNAULAS
3390 e nsifieRmsessazlawunia:
Tua (Bouluden 3

1 @ A il

guanadniy’ ludlngilom wums
iaRmdouwaunldlugdinnldiuen  digoxin
YINNT 2-3 TAANTN LauNUMITAANHULLLD R

U dl s a a a a ~

sl,u;dﬂ'mwvlmummu 10 #adnTy (40 Llaa9
BAUWIA 0.25 UAANIN)  RIULANANTLATUEN
& a A a o . o v a A '
ATIALIUTI s 2 Wadnsy azlivnliiians we
anfafinldludihonldsusvwmaninnin o
Jaansu/Alanty laswunisiiamsuduauly
U C‘ s a a a o g; a ~
;dﬂamvl,mummu 4 UanuaTaael (16 1d0

2aILNUUIA 0.25 UNANTN)

713 19N y"ﬁﬂiiNIix‘]W gIU78

Digitalis Fab Fragment (DS Fab) #3a Ovine
Digoxin Immune Fab®”’

DS Fab lugniifesdsznounanidu u
289 130AFwN (antibody) Afiuslomilu
AIINBINIEW LN Wiﬂéju cardiac glycoside
suldun digoxin, digitoxin w38 15RBdue 74
am wu@asoafanu ldunannida digoxin
Tudunziield $19 antibody fistiwizde digo-
xin lag antibody 7 fia'le azrhunszuIumstay
wazuan uanld 91 Fab Falu uteswes
antibody ﬁﬁqm widdn srenfdiuniu
(antigen) Waunin i’mﬁzqmzmﬂﬁ’m,azgﬂﬁﬁ@
aanmniwmsm&wﬂﬁﬁ%ﬁ W IR aA A
MUBua? laun DigiFab® waz Digibind®
‘U'ﬂmwmiaiﬂﬁazn@haﬁﬁagmfnwwz*’uaa Digi-
Fab® f‘fiaag’luﬁ'zﬁmmaﬂﬁwmmaﬁ‘%immﬂfu
LN ”ﬁwamﬁmeﬁﬁumaﬁqm udddandesfinan
FINULN

DigiFab® [Digoxin Immune Fab (ovine)]°
wn “rwdanusilugdng lyophilized Umaann
\To 289 digoxin-immune ovine immunoglo-
bulin ﬁ"l@i”mmﬁammzqmmwﬁﬁvlﬁ%'umsﬁ@
amgﬁuﬁ‘maa digoxin (digoxin dicarboxymetho-
xylamine) @sfilass $afi nsanszdulviia
minay waanenfidunule

Immunoglobulin ﬁvlé’a:gmhmsjaﬂﬁw
papain Lmzﬁﬂﬁu‘%qﬂ‘ﬁ(ﬁ’mmm%% chromato-
graphy B4 digoxinimmune Fab fldazfiug
lulana 46,000 @1ad% AW W1 LUNTIY
289 immunoglobulin i'lddo digoxin o

lua@s1 2w 40 HadNTUE9 immunoglobulin ¢a
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21 digoxin 0.5 URANI
L “sRRan s 1 waeaalsznaudie di-
goxin-specific immunoglobulin 40 Fa&nTw,
mannitol 75 JaANIN, waz sodium acetate v
o 6 a s {tdy 1 et = v
UWiWes wRanmi il 190w suazlvniinane
HOAAILYINUY AEWNITUITWITENABIRZANENIEN
Mawnandneannie miuae 4 Jaaas
£ ..
nalnmssangndued DigiFab® anainms
1 immunoglobulin { “Wwsvan 1N (affinity)
' . . ; & s
da digoxin lug3 109-1010 lum1s-1 Fa 3
N7 “UWIIANIWN digoxin Heaaa3unidu so-
dium pump Lﬁau‘%mimrﬁw;iwﬂ’m DigiFab®
92199y digoxin Miiluzld sz 1wilszney fab-
digoxin fldvzgnadnaanmylauazszuy reti-
culoendothelial szauslulRanazanas IHad
A o A A deg oo
ugavasnlunszu Reanulwilaibefidudaiy
o e A = a
1 “weana1 @s° dmsansluen 1 aas
a AV o . . v &
MG 16 Mo ldTy digoxin inenaaaiian
@1 1 JadnIW uaa w6 DigiFab® w3 Digi-
bind® w31 equimolar neutralizing dose
WU ALaasNan “raaum asaelTunas
a v A o A o e &
mansznsiianulnfiduenulunfanmying a9
i 0.3 Aa3/Alaniu uaz 0.4 Aas/Alaniy MU
.. e o @ i A& Aa
DigiFab® waz Digibind® eus1au A1a39%3a
& & & o w ..
29981119 89 fd 15 WAz 23 TALNd  WIU Digi
Fab® waz Digibind® auaau uazwuiilugnd

o ' A& Aa a X
ﬂ’]iﬂ’l\‘l’m"ua\‘ivl(ﬂ‘]_lﬂww\‘i ANATITINVLL NNV WL 14

10 Wi We linIzNUdaYINIATAIINIZANY

° o e

piliTanisld wmIugnldiy

v

Pauely >

=

digoxin awtiansiduduaeiiedia la

wwern il lunsdinidu mild case 81n1IN9

fivingrvashvandw 159

aatnfdudaisld w3y Digoxin Immune Fab

a aa [ g . . =S P
1. §ds29@n91d50 digoxin fsauraf
° v A aa o A wa
"o lihazaslaniagii@ing
2. 'lé5u digoxin asadsnluswia 10 Aa-
a s A 1 1 ' Aa A s A
ansuwlamnnniluglva, annndh 4 Safindu (w30
w1nndn 0.1 Aadnsu/Alansu) luldn wiens
l@susnauiszaueni steady-state u1nnd1 10
wlundu/Aadaas
Aaa & o . o A
3. NTMABITETY wazwuinszaueluifen
1 steady-state 1NN 6 WIluNIn/AaAAATIH
1 G ar a aAaa =3
dlng) wia 4 wiluniu/fiaddas lwén
4. 1AaIMINNARRNNL asanuduwie
284 digoxin LT severe ventricular arrhy-
thmias, progressive bradycardia, second or
third degree heart block 7'l "wrsaudlyld
@1y atropine fszauldua 1Foulwfaa ni

A aa A & A i A a a
5 uaaammmu@/a@]ﬂu@mg 38 6 UAR-

a

= a 6 a =3 = o a
ARIMLAEA/AATHALAN Lazin1saiunlvasainw
WuNeae1959057
NIIAIMMIBVWIALT® WUIAVDY digoxin
. A9 o £ o o a A
immune Fab Al7 2:Aunusn¥umevaInIsiaNe
AaaUNAUEIBGEDTI NNNIMINTILYSHeN
Y A o A A &
lasunsorzausnlmien lasnazuuaduvwias
mInglnnjuazidn
w17 IMIUE Ine
a A a Qs ' a
- YRS UNARLR lanTuUSN e
SUGIEY 400 RARNSULTINABALABAGAN  ILNA
MR BNANEN 400 WaFNTN
A A a Qs a
- NIMNHAIUNABLRZNIIUUSN LN

AL (230) = (USum digoxin 716t
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wauLn nIulswenna (desnalng)

) A a o L A A £
U (U8an3w) x ATdINeangnd) 7/ 0.5
- NGRS
Pw1aen (229) = (szauen digoxin lu
wea [wiluniu/Aadas] x wWiniinea [Alansu])
/100
o o (=3
WIAYT IATULAN
a a a a 1 a
- nymAmAsuwankaz linTudSunm
g1 13068 400 TaANTUTNRAEALREAAT  ILNa
amsuan lwnanudn 400 TadnTy
A a a s a
- NIMAHALUNABLRZNTIUUIN e
u1asn (¥39) = (Y3 digoxin
AV va A a o P A A £
a3y (Fadn3n) x drdisunmeangnd) 7 0.5
an & o
- NIUNEIDTI
tunninaIdasnii 20 Alansu
Pu1agn (Nadn3n) = 40 x (3zauen
digoxin lwldaa [wluniu/Aadaas] x wInkn
¢ [Alansu]) 7 100
funin@ININAT 20 Alansu
Pw1aen (229) = (szauen digoxin lu
1Haa [wilunsu/Aadaas] x uninas [Alansu])
/100
a £
wisme - addIanmeangnivas
~ 0 a = Q{
digoxin juuvuila = 0.8, dTIUIHIMBANOND
289 digoxin jduvuuadgs (lLifiTwiielu
dszindlng) = 1

6-7

N15UKRIIY°T azanswn DigiFab® ue

Aa

822AMUINARUTIAINNTE 4 TARAAT WN39
w9 anksenazasazlaanudutu 10 Jad-
= a aa d! ¥ = L% L ] v dl
ASN/0aRA0T TIATlEriud andelallald wesnn

A

ATALLAD Wll’liﬂLﬁ‘UvI,@T 4 %’QIN\‘]ﬁQMﬁﬂN 2-8

U

= o =) 1 v
PN RIS RIS ] LS Wllﬁiﬂuﬁvl,ﬂl,ﬁ]aﬁﬂ\‘i@]a@’)?_l
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Normal Saline Solution (NSS) 1al#ldaanu
WNTwlans 1 FaanTN/AaRNATREATNINIIReea
A o a a Y a aaAaa
waaaluaan 30 w1n nydbgihofiad §izen
TErIINITIAEN Tﬁwq@m SABIDIMSHNINTOUN
a lg/ k3 lll v [ e 3 dl v
Vednannnsnansuliorlnddrodasisind
A AAd o A A a
niudunsdigieiiaau muﬂumsm@ car-
diac arrest 1¥130USHITLILUY IV bolus e
" Y Qs v a § a l&‘
LRULARBITLIINATILA LN B AR

& o A o A v o &
nsusne ennoslidaly dasnvulu

gﬁﬁuﬁqm%nﬁ 2-8 BIFLTALTEY  ANWTLD

> 1 =
AIDLWNITMANBN
Hhemuey 60 pl
U538 : Lo 6 Laaunau fihosienmaniien

o

2w 9lwuunnSledTusn furosemide 40
F88NTN/I% way digoxin 0.25 FaANIN/AU
2 L@aunauNn ls9nenua gﬁwﬁmmsmﬁaﬂ Tag
mMsdsziiuanuinmst New York Heart Asso-
ciation (NYHA) a1nszau 1 ldszau 3 ualud
whuan SanndSnsunnsnanlsmenuianits

NN3@33339M8: bradycardia HR 35-40
a%3,u7, BP 100/60 Hadlwasisen daunia
16 114,73 NafwasUsen daawy crepitation
sound NMWENYFI~NTIANWY congestion

wAnglRe1 furosemide 40 un. IV
i 12z88n 1500 NaAAAT

EKG @337 1 Wy Atrial Fibrillation
(AF) rate 71 WazWyu Premature Ventricular
Contraction (PVC) 1-2 A%

EKG a3i71 2 Wu AF uaz complete

heart block
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mndieas Jwusn
Sodium [AaRlua/Aq7] 142
Potassium [Ja8lua/807] 4
Chloride [fadlua/aa3] 101
Bicarbonate [Jadlua/8a3] 24
Anion gap 17
Magnesium(J88n3u/10T8a7) 1.9
BUN (#ia&niu/1038a3)
Creatinine (§88n3u/10%58a7)
eGFR(ﬁaﬁﬁm/mﬁ/ﬁuﬁﬁm .73 @13WLNAT]
Total calcium (J88n3/10T807) 9.1
Phosphorus (I88n30/1a38a7) 2.8
Digoxin (wlun3u/Aafaas) 1.06
T, (lulasniu/ediasg) 3.07
TSH (lulasgiia/daddas) 18.44
Free T° (Wlansu/Aafaas) 1.1

Sufi as Sufi 2w Sui Juivn
138 138 138
37 3.8 3.5 4.2
98 97 99
29 25 25
11 16 14
2.2 1.8 3
15.4 16.2
0.93 1.05

88.91 76.78
0.73

d1dné (vi*bi’sUmuﬁi:qiumi’mﬁﬁuuu) sodium 135-145; potassium 3.5-5.1; chloride 95-107; bicarbonate 22-29;

anion gap 8-12; magnesium 1.6-2.6; BUN 6-20; creatinine 0.67-1.7; total calcium 8.6-10; phosphorus 2.5-4.5;

digoxin 0.8-2; T 5.1-14.1; TSH 0.27-4.20; Free T 2-4.4

o o =Y a v 1R

Aunziivasawdininegt: TWuUInwe
ogsunndliaiila daanuanuaulafianaen 24
Tlus Gaaiuszausn digoxin luiiaanniu

\@3pa DigiFab® uagslidadls uazinwanuains

a 3 a
FsabnItbAN®N
a R ::l’ & a 1 a a

nytdanuiidualadisrainisiian=an
digoxin WLUUL30TY TIanmwmzn1andinidnn
lanuannsAsan digoxin lauwAn3il brady-
cardia Waz heart block lasanwmeaining
\uiwan digoxin aziNg1T89INUNNILANN auto-

. . v dq/ o 1 Qs =1

maticity yasnfutianalasrununisi delayed
conduction 31NN digoxin Qﬂ"ﬁ'uaaﬂmavlm
Jowaz 50-70 lugdfilawdouudas wingied
mivinauzadlaliunwiasann digoxin azdagn

Juaanbaaud ;szﬁumﬁums%’nm Tunsdh

aneitliddadeld msumsld DigiFab® ifins
wasnmame s lasudladyni uqadian-
lavladfiaUnd amsdaarnadulnidimalauas
szauen digoxin lasimsinagdiweanainle-
wenuna e lwSuivhuesnswninenga

iilenn digoxin nmszuiuy lerun U
LWUUENTARTUIAAINUTI 0.25 RadnIu/Lda
LATA2INUTY 0.0625 UadAnTu/ila Fuuuy
PNUNBANLTEIANULTY 0.05 DaAniN/TaAaAS
LLazgﬂLLuumﬁ@]mmLLsa 0.25 AafnTu/Naffey

lunmesdjud 398lom Raanuasiatafonnig

81 (medication error) lotasa3s laglawizen

=

e Awudesfe uwnd 9p1 digoxin 0.0625
fadnsuduauia 0.25 Fadnsy Teilda Sinan
10 “rnsenvandudant ldanitwinasenunng

“rsudsenudoiu lasawaralddldlunis
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wauLn nIulswenna (desnalng)

TN UTAVUI 0.25 RadanTy LIRTUUTEMU
Juaz 1 asariiu (1umfi§ﬂam6ﬂmq@i'ﬁﬂh
10 U alfnama 0.0625 TaAnsuTuaz 2 A
WNAUNN 12 Tlu9)?

;Eﬂwluﬁvlﬁ‘ﬁlm digoxin 3edasiinda
auszauldue FouludoasdlndFaiios

nanzldua WWonludoaaazt usdaniIiia

O

Awan digoxin 16 wndtheiiszauldua 1Son

U

a &

lutaqitasnin 3.5 Na88AIINAUG/E0T AIudd
6 d' =1 s v ‘!‘lu a =
wwneNaduiwnslreNanaly wiaudlunay
Tdue onluiieaa oieuneanannit dadui
o o o o A = A &a
323990 INI LAWY B IR LTI T wN1 I T a oSN
u\manvl,ﬁ’h;jﬂ’sﬂﬁmwm"mﬁﬁ]zlﬁ@ﬁmwﬂ di-
. A ] U a v Qa d‘
goxin wiald mingihofidannaduaasinlad

a a o ' & a =
aaadNaln@ (@nﬂ?'] 60 AII/WIN SLuL@ﬂleq
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Digoxin Lﬂumﬁﬁmwm"'mmauazﬁ"ﬁw
mssneuay  nrzanuiuivfenafedud
anuuandsluifmdsunannasisoss s
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