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ABSTRACT

The primary objective of this study was to estimate the incidences of adverse
drug events (ADEs) identified by 2 methods, trigger tools and intensive chart review (gold
standard method). The secondary objectives were: (1) to compare the incidences of preventable
ADEs (pADEs) identified by trigger tools and chart review; (2) to determine potential ADEs
identified by each of the two methods; (3) to measure the positive predictive value (PPV) and
negative predictive value (NPV) of trigger tools; and (4) to calculate the sensitivity and specificity
of trigger tools against chart review for identification of ADEs.

The study included 400 electrical medical closed charts of patients admitted into
medical wards from 1 January 2009 - 1 June 2009 of Songklanagarind Hospital, Hat Yai,
Thailand. The pilot intra-rater reliability study was assessed using 30 trigger-positive charts. Data
collection of the same charts was repeated 2 months apart. Of all triggers and ADEs assessed in
the pilot study, the kappa of 1 and 100% agreement were reported.

The study identified overall 87 ADEs form 53 charts [13.2% admission (95% CI,
10.1-17.0), incidence 23.9/1000 patient-days (95% CI 21.0-27.1)]. Chart review method identified
78 ADEs form 52 charts [13.0% admission (95% CI 9.9-16.7), incidence 21.4/1000 patient-days
(95% CI 18.6-24.4)]. Trigger tools method identified 46 ADEs from 28 charts
[7.0% admission (95% CI 4.7-10.0), incidence 12.6/1000 patient-days (95% CI 10.5-15.0)].

Thirteen preventable ADEs were found in 9 charts [2.2% admission (95% CI
1.0- 4.2), incidence 3.6/1000 patient-days (95% CI 2.5-5.0)]. All pADEs were identified by chart
review, while only 4 ADEs from 4 charts [1.0% admission (95% CI 0.3-2.5) incidence 1.1/1000

patient-days (95% CI 0.5-2.0)] were identified by trigger tools method.

(6)



Chart review method identified 18 potential ADEs form 16 charts [4.0%
admission (95% CI 2.3-6.4), incidence 4.9/1000 patient-days (95% CI 3.6-6.5)], none was
identified by trigger tools method.

The most common ADE was hypoglycemia (18 events, 20.7%). antineoplastic
drugs was the most common ADE-causing drug that resulted in 31 events, 35.6%. Patients
prescribed more than 4 drug items were at significantly increased risk for developing ADEs
[OR 12.44 (95% CI 1.69-91.63, p = 0.013)]. Of 87 ADEs found, 48 events (55.2%) resulted in
temporary harm and required medical intervention.

Trigger tools method identified 129 trigger alerts and 46 positive ADEs (PPV
35.7%). The average percentages of sensitivity, specificity, and NPV of triggers were 86.1%,
37.5% and 89.4%, respectively.

This study demonstrated that the trigger tools method can identified
approximately a half of ADEs. Triggers may alert pharmacist performing a target chart review to
identify ADEs, which is much less labor-intensive than routine chart review. Use of a set of
triggers in several settings may give rise to different ADE incidences. Definitions of triggers thus

should be continually revised to improve the performance of triggers.
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HavzinTanmuazuuuTINi 1d §
AZUUUIIN 29 AzuuY wueds “1suluueu » (definite 1150 certainly)
ATUUUTIN  5-8 AZUUY 111899 “U19z]y”  (probable)

AZUUUIIN 14 AZUUY WNeDe “0192]1% ”  (possible)

ATUUUIIN < 0 Azuuu vunede “141n1s 7 (doubtful ¥ unlikely)

51902108AY0Y Naranjo’s algorithm UAAIAIAITINN 2



Aaen 2.2 Naranjo’s algorithmm]

10

Do not
Question Yes | No Score
know

1. Are there previous conclusive reports on this reaction? +1 0 0

2. Did the adverse event appear after the suspected drug | +2 -1 0
was administered?

3. Did the adverse reaction improve when the drug was | +1 0 0
discontinued or a specific antagonist was administered?

4. Did the adverse reaction reappear when the drug was | +2 -1 0
readministered?

5. Are there alternative causes (other than the drug) that | -1 +2 0
could on their own have caused the reaction?

6. Did the reaction reappear when a placebo was given? -1 +1 0

7. Was the drug detected in the blood (or other fluids) in | +1 0 0
concentrations known to be toxic?

8. Was the reaction more severe when the dose was | +1 0 0
increased or less severe when the dose was decreased?

9. Did the patient have a similar reaction to the same or similar | +1 0 0
drugs in any previous exposure?

10. Was the adverse event confirmed by any objective | 0 0

+

evidence?
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a d
222 msdszfivmamsellaiiialszasno1nensal drug induced liver injury
gold standard Tumsdsziiiu drug induced liver injury A1¥luauisede
.. 1A as Ay 1 v o o . v A A
expert opinion meﬂﬂi]”lﬂ’J‘ﬁublllQﬂﬁ]ﬂT]”llﬂu3Jm5§1u (not standardized) HAZHUFINITON
Y H
valsziiiug 189109 (limit  reproducibility) 199171 algorithm 1% lun15s2iiiu drug
induced liver injury Ao Roussel Uclaf Causality Assessment Model (RUCAM) (1a¢ Maria &
Victorino Scale (M & V) 51gazidoaaaiainstei 2.3
4 a . o y = a
H9991nM5U5210U drug induced liver injury 1agld RUCAM Tnsisziiiu
Y 3| a 1w
wenamuanyuzaANNduNyaeA (hepatocellular, cholestatic 130 mixed pattern) Tuszezan

= °

A A 9 dycu [ A A Y a a [ 09)1
Msulrer venvntdsunmsietad@esnazonnlsswunnsanlunsdsziu aeiu

[14]

Vagiiu RUCAM Tagniiwmn 1 lun1s1siduseanin expert  opinion' &3 RUCAM 1zl

[ <3| o 2 Y 1 Y Ay v ] ' =

aﬂymztﬂwgﬂmmu uﬂ131ﬁﬂztguu1ugtﬂa$ma ﬂxgtuuﬁauw”lﬂﬂzagiu%aq 993 14 Glumﬁ
A Ay Yo 2[15]

mJaNaiwwmimmﬂﬂmuumuﬂﬂmu

ATUUUTIN  >8 ALLUU HU18DY highly probable

ACLUUUIIN 68 ATLIUNY WNWEIS\‘] probable

AZLUUUIIN 35 AU WNWEIS\‘] possible

ASUUUIIY 13 ASHUY Wll”lflﬁﬂ unlikely

AZUUUIIN < 0 AZUUU Wll”lflﬁﬂ excluded
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Criteria RUCAM (or CIOMS) M&V
Enzyme pattern Hepatocellular Cholestatic or mixed
Exposure Initial Subsequent pts Initial Subsequent pts Initial Subsequent pts
Time from drug 5-80 1-16 +2 5-80 1-80 +2 4-b6 1-66 +3
start (d) <G or >80 =16 +1 <G or >890 =90 +1 <4 or >56 >56 +1
Time from drug <15 <15 +1 <30 <30 +1 0-7 0-7 +3
stop (d) 8-15 8-15 0
=15 =15 =3
Difference between peak Difference between peak
Course ALT and ULN value AP f(or bilirubin) and ULN Time decrease to <2 x ULN
After drug stop Decrease =50% in 8 d +3 Decrease >50% in +2 Cholestatic or
<180 days Hepatocellular
Decrease =50% in 30 d +2 Decrease <50% in +1 <60 days +3 <180 days +3
<180 days
Decrease =50% in >30 d 0 Persistence or increase 0 =60 days 0 =180 days 0
Decrease «<50% in >30 d -2 or no info.
Risk factor Ethanol: yes +1 Ethanol or pregnancy: yes +1
Ethanol: no 0 Ethanol or pregnancy: no 0
Age >B66 +1 >56 +1
<bb 0 <bb 0
Other drugs None or no info 0 None or no info 0
Drug with suggestive timing -1 Drug with suggestive timing -1
Known hepatotoxin with -2 Known hepatotoxin with -2
suggestive timing suggestive timing
Drug with other evidence for -3 Drug with other evidence for -3
a role {e.g., + rechallenge) a role le.g., + rechallenge)
Competing All Group 1* & IIt ruled out +2 All Group 1* & It ruled out +2 HAV, HBV, HCV, CMV, EBV; alcohal;
causes All of Group | ruled out +1 All of Group | ruled out +1 pancreaticobiliary or other liver
4-5 of Group | ruled out 0 4-5 of Group | ruled out 0 diseases, shock, pregnancy
<4 of Group | rulgd out -2 <4 of Group | ru\e:d out -2 Complete axclusion 43
Non-drug cause highly -3 Non-drug cause highly -3 : z
Partial exclusion 0
probable probable 3 .
Possible alternative cause -1
Probable alternative cause -3
Previous Reaction in product label +2 Reaction in product label +2 Pravious report published?
information Reaction published; no label +1 Reaction published; no label +1
Reaction unknown ] Reaction unknown ] Yes +2
Mo {drug on market <5 year) 0
Mo (drug on market =5 year) -3
Rechallenge Positive +3 Positive +3 Positive +3
Compatible +1 Compatible +1 Negative or not done 0
Negative -2 Negative -2
Not done or not interpretable 0 Not done or not interpretable 0
Extrahepatic Rash, fever, arthralgias, eosinophilia
involvement (=>6%), cytopenia

=4 of the above
2-3 of the above

1 of the above
MNone of the above

+3
+2
+1
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9
1. msldeniubimunzaniunnznaatinvedie
2. vu1nY1 (dose), malien (route), AU (frequency) VoI suITHIsen lu
Y
mzaunUey in wienglsnvesdihe
Y " Yo a 1 A ) [ Ao d Y a
3. dihelidlasumsAamuszaveludeadmsvoniniudesdaniy
A 12 Y a vua Ao &
w30 lulimsasiameealfuiamsnsuiu
9 Yo A va Y A a o 1 1
4. Aheldsvenniidsziauioniomenainmsaenanuiney
1R 4 9 A A A a aan '
5. 91Ms3 WiNalszasdninms Isnimneniosnnmsinal §aserszninge
(drug interaction)
Y =1 o A = I a
6. Hiheuszduenniaendannuiluny
Y 1R ¢ A A & oA ]
7. mgmsel lilseasnaneiineniesnnanu lusiuie lunslden
Y0110 (mwiznsaidilouen)

' ¢ e N T A
8. L‘Viﬂﬂﬁmﬂb\m\iﬂig?Nﬂi]”lﬂfﬂ‘ﬂLﬂEJ’Jmi’NﬂiJﬂ’J”I‘JJﬂa”IﬂLﬂaﬂu‘Vle

2.5 M3 trigger tools MFlumMarl{iia

251 msilszgnald trigger tools Tumarlszina

Tl a.a. 2007 1HI 1@00n “The Global Trigger Tool for Measuring Adverse
Events” Lﬁ'm‘ﬂu@'ﬁ@/ummNt’?m%“u“l%’“lumiﬁ’uwuwsgﬂﬁnﬂﬁﬁ@ﬂiza@ﬁiuﬂwﬁgggaﬁ”ﬂyw
Ao f¥5oms triggers wiimsdanguiilu 6 du awdnvazmwIzIeINIQIANTe
wiea 18un maguadilieitaly (care module) M319e (medication module) M3rEa
(surgical module) mi@,ua@'ﬂw?ﬂm (intensive care module) NITYUANITAALNITN
(perinatal module) Lmzmi@,uaﬁﬂaﬂqmﬁu (emergency department module) Iﬂﬂﬁmﬁq’u
numunyszieuvediliei1@TunsimitgeennnTsaneadoundiesraon
10 nyszidlou ae 2 dla W trigeer Hinualunasafoula Seiinsasvaeum
ANFURUT T rigger  wazimansal lszaed wazihideyadldlUwannszuy
u?nmﬁammﬂaaﬂﬁwmé’ﬂaEJ $1902100AVDITYFI1ONT triggers 1UUAAZATU LAAIAT
a15197 2.47
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Cares Module Triggers Medication Module Triggers

C1 | Transfusion or use of blood products M1 | Clostridium difficile positive culture
C2 | Any code or arrest M2 | PTT > 100 seconds

C3 | Dialysis M3 | INR greater than 6

C4 | Positive blood culture M5 | Rising BUN or serum creatinine

C5 | X-ray or Doppler studies for emboli > 2 times baseline

C6 | Abrupt drop of >25% in Hb or hematocrit M6 | Vitamin K administration

C7 | Patient fall M7 | Benadryl (Diphenhydramine) use
C8 | Pressure ulcers M9 | Narcan (Naloxone) use

C9 | Readmission within 30 days M10 | Anti-emetic use
C10 | Restraint use MI11 | Over-sedation/hypotension
C11 | Health care-associated infection of any kind M12 | Abrupt medication stop
C12 | In-hospital stroke MI13 | Other
C13 | Transfer to higher level of care Intensive Care Module Triggers
C14 | Any procedure complication I1 Pneumonia onset
C15 | Other 12 Readmission to intensive care

Surgical Module Triggers I3 In-unit procedure

S1 | Return to surgery 14 Intubation/reintubation

S2 | Change in procedure Perinatal Module Triggers

S3 | Admission to intensive care post-op P1 Apgar score less than 7 at 5 minutes
S4 | Intubation/reintubation/BiPap in PACU P2 Maternal/neonatal transport/transfer
S5 | X-ray intra-op or in PACU P3 Magnesium sulfate or terbutaline use
S6 | Intra-op or post-op death P4 3rd- or 4th-degree lacerations

S7 | Mechanical ventilation > 24 hours post-op P5 | Induction of delivery

S8 | Intra-op epinephrine or norepinephrine Emergency Department Module Triggers
S9 | Post-op troponin level greater than 1.5 ng/ml El Readmission to ED within 48 hours
S10 | Change of anesthetic during surgery E2 | Time in ED greater than 6 hours
S11 | Consult requested in PACU

S12 | Pathology report normal or unrelated to diagnosis

S13 | Insertion of arterial or central venous line during surgery

S14 | Operative time greater than 6 hours

S15 | Removal/injury or repair of organ
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252 M3t trigger tools 315 ludszimelne
aonfuiatazsusesnunmIsaneiuia ldduasulduaaz Tsane1uia
o v . 9 Y va 4 o 1R 4
1IMANN3909 Global Trigger Tools M1 lumsdumigiamasiveungnisal liftelszasd

i]”lﬂfl”ll!i’]ﬂlﬁﬁi’]il”lﬂﬂ”liﬁEJ\i”l‘l!TﬂEJﬁlTﬂi‘li] 51902108AYDITIONTS trigger MASNTITUIUNIT

HIOATIINY trigger UAAIAIA1T1IN 2.5

[10]

A151991 2.5 519M15 trigger LAZNTLUIUMIIBDATIINY trigger

Trigger

ATTUIUMSIIOND triggers

Clostridium difficile

positive stool

lufiheimdwiomelasuediugadnraiods 8199zn

I 1R Jd A >~ . dy
m@msmﬂmmﬂixmﬂ ADNITNNY toxin NUYD C. difficile

PTT > 100 seconds

A6 1450 heparin 9231191 prolonged PTT 1#dunmangu

A A a 1A a d? =) ]
YDINITULADADDNINDNIITUNIN ADE mmluma"lu

vy @ a A A Y =
INR > 6 THAummang wvesnsiideneeniednauledndi  ADE
a d? A ]
inavunse Ty
v Y . . A J A o \ -
Glucose < 50 mg/dl Tnunumsld insulin wesramiraminigmsiiens

Y

LAZOINTUAAIVDIN1IZUINART 15U f’]”lﬂTi\‘]"]Q"?ll AdU a0
£ o Y Y g’ o A
FaunIzmINAIeN1T Iniiaa laen1ssudsemunseniavaea

A [
ODAA

BUN/serum creatinine

v Y
VAU > 2 1911994

.
a 1 A

T A d' J Y a A ] A a
‘V]‘]_I‘V]’J‘Ll’ﬂllEﬂTIﬂi’JGLWLﬂﬂWH@]i’)]l@]Wi’O]hJ NIDNANAUYIADU

A d 1 a

1 A 4 A = '
(FU Tmll@msamwmnmnJuammJmmmwummmmmms

U

baseline inalane
. . Y A ya a A 1 Y
Vitamin K 1M 1IN K 1N0A0UaUDIAD prolonged INR Tinuniu
WIMANFIUVOINTIIA0ADDN 1HU A1 hematocrit NAAAY AT
nudealuganse Msiaenoon luN19AL01115 hemorrhagic
A A A A
stroke hematomas H39N1TULADADONDU )
a 1 3 M { o ] 4
Diphenhydramine Ansadumsdelfiesauienmsuiense’li fesnn

~ o qY A ] o 3 .
pveimsdlmneyieliueunay 11u pre-operative, pre-

procedure medication #3otiouADINTHRANGYNIA
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M151971 2.5 318M15 trigger LAYNTZVIUNTIIOATIVNY trigger (710)

ATLUIUMTIIOND triggers

Trigger
. Q y . . Y ) A
Flumazenil Lﬂuﬁlmﬂﬂﬂ‘ﬁ benzodiazepine drugs ©11 hypotension ¥3®
marked, prolonged sedation 89013 19 benzodiazepine
= =
UAANDNN1TN ADE
Y A Y @ dy 9 1A Y . a A [}
Naloxone mumﬂ«vmmu ﬂu‘ﬁTﬂNﬂﬁﬁl‘ﬂ narcotics mwumﬂm@"lu

Anti-emetics

A ¥ 2 3 v & A A
mmmau”lfduazmmaummmﬂuwaawmmwmmmma
Y a 9y Y = 91 v 1w A
s IMeunuIuIa ﬂ”licl"’lffﬂuﬂﬂ”lﬁlflu‘luEJTJ'JEJWENWWM‘WSB
Y d‘ Yo A o o Y a 1 a 4 (=
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Y dy A ]
1¥o1vig ﬂ”lﬁ/\hﬁdﬁﬂ”lw H39N133111H1000n1N 15INE1VIA

#oarzanoonlil

Oversedation/hypotension

MIMANIUYDINITINFY Nunutuinuions i dyanudn
1A . &£ A 9 [ Y ' Y
3 hypotension FuneIesnumsIienaeuilszam ewn

A Y tigl’ A 1 Y a =
e wieenarendmiloniold nmislieuiuvuialaell

A Y a . 1 [ P (=
yaananeie 1iAe  sedation lisanedlumanisain luia

Uszaed

Abrupt medication stop

A 1A

o o q ¥ v 1 v o v P
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F4 v
10NIT ﬂizﬁlﬁJ HA National Forum “Lean & Seamless Healthcare” A34 10
5EUIeTUR 10-13 Tway WA, 2552 aonjunaniuaziusesnunInlsaneiuialatinig
UL triggers dm5unis IFeunanan Global Trigger Tools 5100ZDUALTAIAIAITI

2.6

MI19N 2.6 5193 trigger HALATLUIUNISIIOATIINY trigger IWLLANDIN Global Trigger

[6]
Tools

Trigger

ATTUIUMSIIOND triggers

Antidiarrhea, N3 T4
Vancomycin 130

Metronidazole

NUNIUIFILITOUIND fglj UN1 antibiotic-caused infections of
C. difficile D1 1NUMIATIIN C. difficile uanugiledl

9 =S o w Yo ag a 1
P1N1TNDUNY uazmm”lmmnﬂg‘muzwmwuﬂ IGEIENERN

] a SN 1R J
lﬂ%%Lﬂﬂlfﬁiﬂﬂ1§ﬂ![13JW\‘l‘1J3$ﬁ\‘lﬂﬂ1ﬂfﬂ

Sodium polystyrene

sulfonate

= 4 Y1 = . =
NUNIUNIBISIVYU ﬂ1W‘Ul§‘iJ’JEJ§JﬂTJ$ hyperkalemia 1uﬂumw

o w

o v a 4
Mdelasy potassium supplement LLEANINDIVICINANENITU

Tinlszasfain

WBC < 3,000 cell/pl

= v VYA o 1 o Yy da

nuNIUNFsZew Mwundiiel WBC ar3awununs e

37897UN1540A neutropenia EAIIF1280191A ADE n15iian
4

UnAves WBC nounis Ierazildnmsdssiiundudiaiu

81 WBC @1 uagiheli1a1de e naaeinlildine ADE

Platelet count

< 50,000 cell/pl

w‘umun%ﬁm‘ﬁﬂu Lﬁaﬁ'ummamﬁa%aﬂ LB hematoma,

stroke, hemorrhage 49917 blood transfusion 5}1W‘Uﬂl1é}ﬂ’wﬁ
o = o v ' Yy  Aa

platelet €1 LlﬁgllﬂTi?Nl‘H platelet ‘i’JﬁJﬂTiGlfIfEﬂﬂiJﬂElﬂuﬂTi

19 thrombocytopenia 11eA33181/280191A ADE 81 platelet A1

uafile1i1d14en1a uaaeinlildina ADE

Digoxin level > 2 ng/ml

V]UTI’JHL'J‘B?&L‘]?EJU Lwdaﬁ}ummmmﬁﬂwm digoxin toxicity
(U arrhythmia, bradycardia, nausea, vomiting, anorexia, vision
4 9 = @ J 1 Y o . .
change ﬂ”IW‘]J’J”II%jﬂ’JEJiJ@”Iﬂ”ISﬂQﬂa”I’JS’JlJf‘l‘]_lizﬂ‘]_l digoxin level

1gan1 therapeutic range Uana3141) 28019100 ADE

Rash

v d

A Y aA Y ~ A o
L?J@WTJF;!?J”JEJEJNH AZADINUNMIUNIVISLUVIUNDVIANUTUNUD

FEUINRNUAULT W52 UN1TINa ADE
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2.6 MIBNFIIN

2.6.1 anaelumailszina

Classen uazauz" TdwWause umamﬁama:ﬁﬂaz%aﬂm%’auamm
Tiqwmmaiummﬂmmmmim"lquﬂi a3p91ne1 11 T5ame111a LDS CNL‘]J‘L!IN‘WEJ”IU”IE]
WHANIEEULIA 520 Aes MsAnEilsznoudas 2 Tilsunsy do Tusunsuusndami
mamumtm&Nmw.u‘Ufmﬂﬂﬁ]mm@mwnJummmuLLUUW@immmuqmmﬁm wudlums
tﬂmmTﬂﬂméffay,a°nNTﬂiuﬂiuc??wﬁﬂ“lumiﬂiaﬂ%’agauazmmmﬁuﬁumi"lﬁﬁ]m
ﬂamﬁama{mﬂm?mﬁadmmﬂ@hq q voeTsanerna wazTsunsui 2 Lﬂmwuums
A3297100 TUlA (automated detection method) Tﬂeﬂ% signal W30 trigger 1199819 Fa3TVY
ABUNUNDT VU UARIIIBT trigger NAVY wmmﬂuumﬁmmam“lmmﬂa%mﬂaumwa
ATIVABUANNTUWUTTLHI trigger ﬂ‘UmﬁLﬂﬂm&ﬂﬂﬁ‘mVlNWQﬂiwﬁiﬂ‘ﬂﬁﬂﬂuulﬂmﬂfﬂﬁ
NUNIUNFIID U

wamsAnEInaoaszeznat 18 wou ludthennsefidisumssnudalu
Tsanenanui aunsaaanudiie 36,653 510 nutignse luialszaenainer Taeld
uuu 521U Naranjo  31U2U 731 mmmim Tudile 648 319 Aaudnst 1.67%
AMgUIsIvuAMIl sl szasdnneniing uaaadanei 2.7

A R ¢ (18]
M19190 2.7 mmquuswmme}msmlluwaﬂizmmnﬂm

SN 1R J
ANUFULTA iamsal a5z aarIne, n (%)
laiguuse @unsonme ldeq) 30 (4.1)
suusathunan (@esldsumssnuunuan) 600 (82.1)

Y @ @ =1 A
JULLIN (@If]\‘]ﬁﬂ‘HW@l'JGlUIiQW81U1ﬁu1umu 1io

9 Yo [T A 1 aa 101 (138)
ﬁ@ivlﬂﬁﬂﬂﬁiﬂHHWfJ‘lf’Jﬁl“lf’M)

FINNINUA 731 (100.0)
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NAFNT Uae WEJTU1ﬁ°lfli18\‘ﬂul!‘U‘Uﬁ1Jﬂiiﬂ‘ﬂNIﬂﬁl!ﬂiNﬂfJNW’]Lﬂ@i 92 L‘Vi@]ﬂﬁﬂl ae ﬂu‘W‘U
TagseuuNITATIITLOA TUNA 631 L‘]ri@]ﬂ”liﬂ! Tagluyaese EJWL’Ja”ILﬂEJ’Jﬂu‘U@Qﬂ”IiﬁﬂBHJﬂﬁ
51mmuuummamsmauaﬂmmqumammsmmm 9 mwmsm uaﬂﬁ]muwammﬂm
LLﬁﬂQGLWL‘WLl’J”IW']J’JEJTILﬂﬂLTW]ﬂ”Iiﬂ!llﬂJWQTJi ﬁﬂﬂi]”lﬂfﬂllﬂ”lma8%11!’31!518ﬂ”|38”| Uag mmaa
iwEIwL’JQWVIiﬂ‘]eﬂGlHIiQWEITU1ﬁﬁJ1ﬂﬂ’]Wjﬂ’lﬁlﬂl’lulﬂﬂlﬁﬂﬂ1ﬁml’lh1ﬁ|\iﬂﬁwﬁﬂﬂ“lﬂﬂﬁﬂﬂﬁlﬂu

9

HodAYNada (P < 0.05)

signal W30 trigeer Arualullsunsuszuumsasteiusaluiaiannse
Sunmamsal ldfadszaasnnenldves uaasdimsnd 2.8 udesralsiammsinyves
Classen Llag AL ”lu“lmmm sens1t1v1ty, specificity ‘Wi@ positive predictive value amy ‘Uﬂallfn
mﬂumm@mmm@lmim"lquﬂi 23 1ARIRIATIT 2.9

o

519N 2.8 519015 trigger NMNHUA TN TU5UNTUTZVUMIATINTUOR TUITA 1azAUDVDY

[l 4 {
gl lialszasdaneniing”

Trigger gl luialseaafanen, n (%)*
Diphenhydramine hydrochloride 239 (32.7)
Digoxin level 70 (9.6)
Naloxone hydrochloride 63 (8.6)
Phytonadione 51 (7.0)
Antidiarrhea 49 (6.7)
Gentamicin sulfate level 21 (2.8)
Lidocaine level 19 (2.5)
Leukopenia 15 (2.0)
Thrombocytopenia 13 (1.8)
Theophylline level 12 (1.6)
Sodium polystyrene sulfonate 9 (1.2)

A s I o N = 7o ¢
* ﬂﬂlﬂ@ilcﬁuﬂlﬂﬂﬂﬂ1ﬂ%1u3ulﬁﬂﬂ15ﬂlubJW\ﬂJi%ﬁ\?ﬂVl\‘]ﬁiJﬂ 731 NI
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nQuYN AR, (%)
Analgesic 227 (31.0)
Anti-infectives 171 (23.3)
Cardiovascular agents 142 (19.4)
Anticoagulants 68 (9.3)
Psychotherapeutic 18 (2.4)
Immunosuppressive 17 (2.3)
Spasmolytic 15 (2.0)
Antineoplastic 15 (2.0)
Anticonvulsant 14 (1.9)
Gastrointestinal 13 (1.8)
Electrolyte supplements 9 (1.2)
Diuretics 9 (1.2)
Other 13 (1.7)

a J 2 J A o u’/’ = S 1 R s
* Aa 95 IFUANIVIINTIUIUTIINTOINIHUA 733 919019 Tﬂﬂmmmsmlluwaﬂimmm

AN drug-interaction 1 flj f® midazolam hydrochloride 1i¥ morphine sulfate
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Tha wazame” 1ddnumlseuReumsdunungasal luielszasdaine
335 Ao (1) stimulated Voluntary reporting method (2) chart review method g (3) computer
alert systems ﬂﬂiel”lli!ﬂﬂ?]fl‘i/]iﬂH”I?I’J@EJGLuTNWEJ”m”Ia Brigham and Women’s hospltal
Tﬂﬂ@]ﬂ@nll‘ﬂ\i‘ﬁllﬂ 21 964 patient-days Nﬂﬂ”liﬁﬂkl"lW‘]JL‘Vi@]ﬂ”limuliJW\iﬂi ﬁ\‘]ﬂﬁ]”lﬂfJ”IVIﬂLlW‘]J
"I,ﬂﬁ]”lﬂi’JEJ”NLl@le 'Jﬁ 11‘1/]\11(?11@ 617 L‘W@]ﬂ”ﬁﬂl R Lils bt L@ﬂﬂ“’l]@\uﬁ@]ﬂ15m"lﬂw\1ﬂi ﬁ\?f’ﬁnﬂfﬂ‘ﬂ
ﬂuWUVlﬂ‘MﬂlmawTﬁ l!ﬁﬂﬂiuﬁWiN‘ﬂ 2.10

4 { ] s { 1 a
M5190 2.10 ANvdveagMIal liiszasdanendum 1danuaazis”

- 4 e e d e 59 1 uag | 35N 2 vay
IFMIAVAY PN WN2 | A5N3 N o
N 3 N 3
4 1R 4
mamaal luislseasnnnen, 23 398 275 3 76
n (%) 4) (65) (45) (1) (12)

Tuga9 8 §UA1iusnveIn 13ANY positive predictive value IDAY 17% g
RMsAnYINY I8 diphenhydramine 1lﬂi] umiumﬂmﬂu pre—medication ElJ’f]xi'ﬂﬁGl‘I’ifﬂ
paclitaxel 8¢ blood transfusion ‘i’JﬁJﬂQ‘UNﬂ‘i\Hﬂuﬂ1ﬁ\‘lﬂ151‘]581@’6m’6\‘] m%ammmau‘lﬁu
vou trigger 11 <1851 dlphenhydramlne uaz 1145 diphenhydramine Tuso1 7 Sufirmun
waz 'l 1d5y pachtaxel %30 blood transfusion msflu 1 IUNAIUNY WUN pos1t1ve predlctlve
value !ﬂﬂﬂ!‘WlIGUHL']JLl 23% ‘llﬁf"]\i 8 E‘T']Jﬂ”l‘ﬁﬁﬂ‘ﬂ”lﬂ G]Nﬁflﬂ L'OEJWIJBQ trigger TIW‘].ITJ@EJTJ?JVN
positive predictive value Tugie 8 dlaiusn Llﬁ’ﬂﬂ‘lu{mﬁ\ﬁ/] 2.11 amsummmm
g3 al liaszaadaneenaulsznnuaz AU waraaluaedi 2.12
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Al 1 v M v o (
M3197 2.11 370015 trigger, ANNDNATIVNY trigger, ANWDT trigger TOANADINUHANIT ]

1R J .. .. [9]
linelszasnane waz positive predictive value

Frequency of Frequency of ADEs | o ppy
Trigger

positive triggers (N) (A) (A/N)
Nephrotoxin and rise in creatinine 375 65 17
Prednisone 375 65 17
Diphenhydramine 300 42 14
Allergy entered 113 21 19
Hydrocortisone 154 16 10
Prednisone and diphenhydramine 111 14 13
Dextrose 50% 100 27 27
Sodium polystyrene sulfate 92 11 12
Oral metronidazole or vancomycin 87 14 16
Serum potassium > 6.5 mmol/L 66 8 12
Serum digoxin > 1.7 ng/mL 61 14 23
Vitamin K and previous warfarin 60 17 28
Serum vancomycin > 50 mg/L 54 10 19
Triamcinolone and beta-blocker 51 5 10
Others 683 161 23
Total 2,620 450 17

~ a =) s 9]
13190 2.12 ﬂ’J”IiJﬂ"]J@QMGJﬂ”ISmﬂlﬂJWQ‘]Jiz?Nﬂi]”IﬂEnLLEJﬂG]13J1J§$Lm/lua$ﬂ’s”m§umﬂ

an Ay Stimulated ) Computer alert
ANMITAUAY Chart review
voluntary report systems
Lmﬂ1im’"’lﬂﬁqﬂixmﬁmﬂmﬁ
Tiiansaflesiulananua, n (%) 14 (3) 289 (64) 205 (45)
GARREAIVERTITER 9 (3) 196 (68) 121 (48)
9INITTULITI 5(3) 93 (57) 84 (52)
maﬂﬂﬁmﬂlﬁﬁqﬂizﬁqﬁmﬂmﬁ
ansoileaiuldinanue, n (%) 9 (5) 109 (66) 70 (42)
91015 lgUIT 3 (6) 33 (69) 15(31)

DINITTULLI 6 (5 76 (65) 55(47)
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113 .. 2003 TH™ dlszgadudnmsvesszuuneuiunesuiudiouves
Classen  wazamzunldlaglideaianimalulad Hn3mvua trigeer $11491 24 519013
]y triggerﬁmﬁauﬁunﬂisqwmma 23 519m5 wagil 1 wigger Mudazlsawenia
amnsafmuaiiudy 1§ il fummgmsal lufialszamnine luTsmemavina
A19 9 VOl ITIMAANTTOINTN IIUIUTIKNA 86 UK 910 4 NguTsaneuIa

1 o []
HANIANEIABDATZEZIIAT 18 1ADU NUMEIWITOAUNUNANITE LI
o o { o W o
Uszasfanela 720 mamisal 910 2,837 nwszibeu Ald1dans 1915119 268,796 YU
a g .. N 1R J =
At 24.9% admission LAY 2.68 11AN15Al LN 52ANA/1,000 VUM 5109021D0AUDI
(= 4 d' 1 1 d'
gl lulszasdaneninuluudazngu Isanenauaasluaisieh 2.13

H ] 4 { 1 1
M3190 2.13 gl luialszasdnneniinuluudazngulsanenna™”

ngu U UM UM U %admission | ADEs/1000
Tsanenna | n¥siiey | ADEs YUIUEN VUIUE
1 30 664 139 53,256 22.4 2.6
2 9 1,040 274 110,562 24.2 2.5
3 23 823 222 87,316 23.6 2.5
4 18 310 85 17,662 29.3 4.8
39U 86 2,837 720 268,796 24.9 2.7

mIutanguiinsanawdnsuzvelsaneniauazszeznafis 3w AnE

ﬂ’cjiJ 1 primarily community hospitals

ﬂij U 2 large academic centers and community hospitals that participated in the IHI redesign
ﬂij U 3 non-participating academic and community hospitals

ﬂf]:ll 4 academic and community hospitals with a higher proportion of pediatric hospitals
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1 { a 4 1
Tsaweruralungui 2 18Tmsdseidiunnuguussvouranisel T

g g o {
ﬂizmﬂﬂmmmmﬂmmmm NCC MERP index 'B'WEIagL?]EJﬂLLﬁﬂQﬂQﬁWiNﬁ 2.14

M5190 2.14 ANWTULTIVOUHANTT AL I N52A9AINGIMN NN VDI NCC  MERP index

TuTsanerunangui 2"

S 1R 4
AU 1igNIel lNaszaad n, (%)
A v ) Al Y Yo @
louasedinsaediedsa lasunmsine (category E) 219 (79.9)
iouasiedaasinaediie desldusulsaneiuia 34 (12.4)

A9 1 d?’
%39A0I08 159N81VI1AUIUYY (category F)

1At uUAT18017370H1178 (category G) 3(1.1)
v = u’d’ 9 Y o A ' aSa

BUATIBTULTIDITUABIIHMITNYUNDYIETIA (category H) 13 (4.7)
ﬁﬂﬁﬁﬂ’mlﬁﬂ%ﬁﬁ (category I) 5(1.8)

v

a J 2 J A o 1R J v 4
ﬂﬂlﬂ@ilcﬁum‘ﬂ8Uﬂ1ﬂﬂ1u3ulﬁﬂﬂ15mﬂlﬂ‘1ﬁ|ﬂﬂi$?Nﬂ‘VN‘ViiJﬂ 274 1Wan1TU

Tsanenunalunguil 1 uaznqui 2 lAudasdoyannudveuaas trigger 9
A t4 1R J A A Y Y A ) o
WU uazANNIveUnaNITel liivlszasaneansodudula ertwdiulan

positive predictive value AUTOUTAIAIAT N 2.15
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Al 1] 1 v v o (
M13197 2.15 370013 trigger, AUDNATIINY trigger, ANUDN trigger TOANADINY 1HANTT ]

liialszaadainen uag positive predictive value o4 15anealungui 1 uay

ngui 2"
Trigger Frequency of Frequency of | %PPV
positive triggers (N) ADEs (A) (A/N)

Diphenhydramine 248 38 15.3
Vitamin K 50 10 20.0
Flumazenil 13 10 76.9
Droperidol 916 64 6.9
Naloxone 81 19 23.5
Antidiarrheals 53 13 24.5
Sodium polystyrene 35 7 20.0
PTT > 100 seconds 45 13 28.9
INR >6 8 4 50.0
WBC < 3000 x 10/l 48 21 43.8
Serum glucose < 50 mg/dl 9 3 333
Rising serum creatinine 35 6 17.1
C. difficile positive stool 10 4 40.0
Digoxin level > 2 ng/ml 4 1 25.0
Lidocaine level > 5 ng/ml 0 0 -
Gentamicin or tobramycin levels

45 10 22.2
peak >10 yg/ml, trough >2 pg/ml
Amikacin levels : 0 0
peak > 30 pg/ml, trough > 10 pg/ml
Vancomycin level > 26 pg/ml 0 0 -
Theophylline level > 20 pg/ml 2 0 0
Oversedation, lethargy, falls 9 3 33.3
Rash drug related 176 53 30.1
Abrupt medication stop 248 86 34.7
Transfer to higher level of care 71 32 45.1
Customized to individual institution 80 18 22.5
Total 2,187 415 18.9
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Szekendi  wazamz™ dldrniwialnanisieslfiams Temsdald

antidote 11 'iwmiamummmmm ety trigger ma“lﬁnﬁlumiﬂumm@mim"lqu

Uszasdiinavazdihosnmeglulsmonnaeniluudazalszinn Ao medication related

AEs, clinical management failure, nosocromial infection, surgical related AEs, procedure

related AEs, improper positioning, patient non—compliance Qg ’é’u g Anu11u academic medical

center YUIA 725 1AYY GlumJaawiwmmmmmiiﬂyﬂuTﬁﬂwmmam”lumﬂm 48 T4

wazdasnuioglulsaneruiavay sRTimsnunIunys oy aﬂgauwﬂaaﬂaﬂiuﬁ@qw1@@

#0IAaDA HOIRNIAY amﬁ‘uwﬂamﬂﬂ% AnBUANIY wﬂaamﬂyﬂu intensive care unit 198
tnggervﬂﬂumsﬁﬂymllﬂmmﬂmsmmmﬁmﬂsimm MsAny1iTes

masz‘uumaﬂmauﬂammmmﬂ‘wu trigger @EJ”I\‘]L!@EJ 1 trigger UM
= o A = dyd
nuMunyseidou lngneuauasngwns Lmlu@\‘]il”lﬂbluﬂ”liﬁﬂieﬂi!lll,'ﬂTViiJ”IEJ‘lLlﬂ”IiV]‘lJV]'JLl
= A v o = A 9 . a
300 nﬂmzmﬂuimwznan P9U ANUUNYISIVYIUNUDYNNUDY 2 triggers  ITWIITUN
o3| o w & a a
numwiuarauusn Gﬁ\‘]LLU’J‘VI1\1ﬂ”li'Wil”Iiil!”llﬁ’f)ﬂ%ﬂ%?ﬂl?%i%tﬁﬂﬂéﬁﬂﬂﬂﬁTﬂ Harvard
. . o = A a Y 1 N 1 R
Medical Practice Study Tﬂ&l%mmiwumunﬁmzmmmﬂﬁzmuummmqmim%wq
1 Y ]
Jd a . [l @
152 99A1192INAN  medical management G?\'iﬂ%“ﬂ‘iﬁﬂ'Jut’J‘]fﬁ%L‘ﬁﬁluﬂﬁﬂﬂﬁm%ﬂﬂﬂ%ﬁﬂﬁW

v o J

' . o R s a & R s
ANMUAUNUTIZNIN trigger NUMANIS Al il seasninady uazimgnisel liNelszaed
A A a d? 1 9y 9 . Y] 09/’ a 1 4 1R
ou q Mnatuuaz luausoAUNDAI trigger tools MAININTUUITNIITAIUNANITAL LIS

S A 4 [ [l % 09)1 [
Uszasanmnaduainsaiosduldvse luamsotlesnuld Tasliazuuudans 14  uag
v 9
Uszitiuanugunssinaduluszay A1 @1y NCC MERP index WaMIANMINUIEINITO

Y v [

ATIVNY trigger NINUA 6,318 triggers  FINAITIADNNUNIUNFTLITOUNUANIIUIU 493

. Y R N Y = o A
trigger mmmﬂumm@;mim"luwaﬂixmﬂ'lﬂ 39% F1YALLDYALTAIANNITINN 2.16
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919N 2.16 319015 trigger, ANUDNATIINY trigger, AITUDVOA trigger NATIVADY,

s 3 oA R s s 2d A
L']J’E)ﬁl“]fuﬁ‘ﬂﬁ33§]WULW9]‘ﬂ13m]13JWQTJ3$ﬁQﬂ L!ﬂ‘éﬁlﬂi’)il“ﬂﬂﬁﬂ@]ﬁ?ﬂ?‘lﬂﬂ'ﬂﬂ

A ' . [21
amanaouluuaag rigger

0]

Trigger Frequency | Frequency (%) | Frequency | n (%) with
of positive of trigger (%) with error,

triggers reviewed AE no harm

Dalteparin
13 5(38) 1(20) 2 (40)

(exclude dose 5,000 units daily)
Enoxaparin
(exclude dose 30 mg twice daily, 319 30 (9) 6 (20) 8(27)
40 mg daily)
Warfarin
(exclude doses 5 mg and under) 21 17¢8) 429 212
Sodium polystyrene 78 20 (26) 5(25) 4 (20)
Phytonadione (exclude dose 1 mg) 247 27(11) 9 (33) 0
Flumazenil 11 3(27) 1 (33) 0
Naloxone 123 22 (18) 6 (27) 1(5)
Protamine 5 2 (40) 0 0
Glucose < 50 or > 350 335 46 (14) 26 (57) 13 (28)
Creatinine change of > 0.5 mg/dl 3,527 138 (4) 33 (24) 3(2)
INR >5 155 26 (17) 25 (96) 1(4)
PTT > 100 s 321 39(12) 23 (59) 8(21)
Digoxin > 2 pg/ml 41 9(22) 5(56) 4 (44)
Amikacin > 10 yg/ml 65 7(11) 1(14) 2(29)
Gentamicin > 2 pg/ml 116 10 (9) 1(10) 3 (30)
Tobramycin > 2 pg/ml 106 11 (10) 109 109
Vancomycin > 15 pyg/ml 120 16 (13) 1(6) 5(31)
Phenytoin free level > 2 pg/ml 84 9(11) 2(22) 4 (44)
Positive blood cultures 337 39 (12) 37 (95) 2(5)
Fresh frozen plasma 105 17 (16) 1(6) 1(6)
Total 6,318 493 (8) 192 (39) 64 (13)




% with AE

% with error

29

a o . A Y S 1R 4
ARINTIUIU triggers NNUNIULAIMUIMAM 8L Tl T2d9A x 100%
ANIINIIUIU triggers  NWUANUADIALAABULNIUADIIUIY trigger

Y
AFIVTOUNIHNA x 100%

= g v Y 1= s A A
11!ﬂ13ﬁﬂ15|11! ﬁ1ﬂ1§ﬂﬂ1!W1LW@]‘ﬂ”liﬂ!llﬁJWQﬂizﬁﬂﬂﬂiﬂﬂ’JnJﬂa1ﬂlﬂa'01!

t4 ~ = S 1R <
NP1 462 1HANITA 10 243 NYITSIUIU s”|aazmaﬂmmm&;mim"lmwaﬂizmmmzﬁmm

AANAAABUN G INNUUTAIAINITIN 2.17

4 ] s
mmaumwmmgmsm%w&ﬂsxmﬂ‘nwu

HAAINIATINN 2.18

a = 1R J A
13190 2.17 imﬁ&@ﬂﬂﬂl@ilﬁﬂﬂﬁﬂﬂhﬂ\iﬂi%ﬁiﬂl!ﬁ$ﬂ31uﬂﬁ1ﬂlﬂaf]‘Ll“VINEﬂ

[20]

Uszinndihe Swmgnsal, (%)
migmisiinaneudihodinlulsemena 70 (15.2)
mgmsainavazdiesnelulsamenuia 392 (84.8)

mgmsal el syesd 254 (55.0)

- flosiuld 163 (35.3)

- demnsatleanu’la 91 (19.7)
ANUAMIAIRAUNINN 138(29.9)

3 462 (100.0)

d‘ 1R s
719190 2.18 ﬂ'J"IllEulliﬂmﬂﬂlﬁﬂﬂ”limﬂlﬂw\iﬂiﬁﬁ?Nﬂi]”lﬂfﬂ

[20]

A
AITHTULIN A9, (%)

e

PR Yo o o Y Yo o A v
Wﬂ'Jflllﬂ5U@u@518%3ﬂ313@@@1ﬂ5ﬂfﬂiﬁﬂH1 NIvAD

g 392 (84.8)

IduouTlsanennna niedvsoag Isane1uiauIuiy

o 1

Y9 Yo o
mlidihelasusuasienns 18 (3.8)
o Y Y 9 Yo [ A 1 aa
mlidihededlasumssnyuiiesiesia 46 (10.0)
g @ ) 1 A
Wuduaseanilddihodedie 6(1.3)

33U

462 (100.0)
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A a S 1R I A dg’ Y [
Wennsuurgmsal islseasaimatuvudieinelulsanenuiauas
o 9 1 A kY 9 . o 4 A Y 4
aunsatlosiuldnuin dudulaein rigger $1u2u 101 manisal uazduauldein non
. o ¢ X J S 1R s @ 4 @
trigger 91U 62 11IAMITBl Fanquueuram el liiwlszasnnamisatlosiulduands

A137197 2.19

H 1 S 1 s @ a 1 o
3197 2.19 nguveumamsal luialszasanannsatlosnuld navazdiesnulu

Tsanenuna™”

nquveanamsal lifadszaadiannsadeatu’ld n (%)
Medication related AEs 46 (28)
Clinical management failure 45 (28)
Nosocromial infection 40 (25)
Surgery related AEs 8 (5
Procedure related AEs 7(4)
Improper positioning 32
Patient non-compliance 3(2)
Other 11 (7)
Total 163 (100)




31

2,62 adgluilszmalng

dy o 1 Au A o S Aa o 1
TuvaefiTudsemalnede lulianuidoinedny rigger tools ANUWIHBLNT

]
o

a A R J = a .
MLWHQﬂSﬂlﬁﬂBHJ’OQIiQWEJﬁJ1@E‘I':T”ILHaiﬁWU%u%ﬁuﬂ&luﬂ”ﬁﬂixﬂﬂJ HA National Forum
k4 H H
“Lean & Seamless Healthcare” A53% 10 5¢13193uf 10-13 Tuian 2552 Tasfviua trigger
o A v qy . . A g N 1= s
UIU 2 F19N1T3AD INR > 6 wagnsaely vitamin K LW@?‘IUW”ILWGJﬂ”Iiﬂl%JWQﬂi%ﬁQﬂ
o a 4 .
over anti-coagulation 91087 warfarin ‘V]”Iﬂ”liﬁﬂislﬂﬂﬂﬂ”lﬂ%ix‘]_l‘l_lﬂ@llw’Jmﬂi(computerlzed
. Y DX A o ~ o o Ay P
screening) ﬂ‘l!‘ﬁ”lﬁjﬂi]ﬂ‘l/m INR > 6 UAZMMINUNIUNYISIUIUIBUNAIUNDAUWUNANITA
(=] 4 d’i . a'a Ya a o = z 1A a =3
"I,iJWQﬂS%ﬁQﬂLW@WU trigger wagMsdeldIniu K MM ITANYIGILAADUNYUIBU 2551 D9
A o =2 o A ) [ = SN 1 R
IADUANNINUSD 2552 WANITANHILTAIAIATITINN 2.20 ’c’fTﬁﬁ’U31ﬂaglﬂﬁlﬂﬂl@\‘llﬁﬂﬂ1§ﬂﬂu‘1ﬁ|i

4 { [ {
152 @IANNEINNY LEAAINIAI519N 2.21

A19191 2.20 ANUDNATIINY trigger, AMUDNNWY clinical bleeding 8% positive predictive
6]

value '
nssifioudt | nwssifleui INR>6 | dheiing %PPV
Usznnfile WU INR > 6 wasfimadald | clinical bleeding
(N) vitamin K (A) (A/N)
Aiheuen 21 3 6 28.6
ATy 31 12 17 54.8
3 52 15 23 44.2

a 2 N 1R I A 6]
M990 2.21 i'lflagl@ﬂﬂell@\uﬁﬂﬂ'ﬁmubJW\ﬁJigﬁ\jﬂﬁ]']ﬂﬂ'IﬂWU

mamam""’lﬂﬁqﬂizmﬁﬁwu A1l2e, n (%)*

A a

oABDN I UNIUAUDINT 8 (34.8)
woavenlumaauilaaing 6 (26.1)
SRIGE 8 (34.8)
ioavona sy 6 (26.1)

A A

NIZLAADONDU 1(4.3)
anemia 13 (56.5)

S I I U { A .. . o
* losidudanaioandilieiina clinical bleeding §112U 23 519
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trigger tools 1BVAVIT chart review 3MNNFIZITOUABUNUADS NYNTUNNTIMUIBRONIN

T5ane111a (closed chart) Iagridannandaluszitienuisitedsznoudie 9 wiade 1aun

3.1 UDUWANITIVY
32 dszansuazngudlndig
4 an [ A Y 1
33 INUNUAZITNITAADDNAIDE
o [ A [ [ 9 ] =
33.0 e lumsaaaenaIegatngnIsAny
332 MU IUMIAAE0NEI981900N1INNTANY
34 MSMUIUVUIAAI0E
3.5 AFMIGUAIPEN
o A a 9 =
3.6 MUUN ¥ IUNTANY
3.7 ABAUNUMITING
3.7.1 @aadyaal (trigger)
3.7.2 MIANYINITOUNDN intra-rater reliability
9 (= 4 9 an .
373 msfunuramIel liielszaadane1daeis chart review
'l [ 4
374 msAunumgmsal liielszaenaner Tagld igger tools
< 9
3.7.5 Msnudoya
= 3
37.6 MIANHUAY
d’ A d' 9 aw
3.8 1AT09NeN 1% U5V
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3.1 VoUIUANISIVEY

wa 3 R s v . R
ﬁ1@ﬂﬂﬂ15mﬂlﬂilﬁﬂﬂ13ﬂlubJW\?“lJﬁZﬁ\‘lﬂﬁnﬂEﬂ Iﬂ‘ilfnﬁal“lf trigger tools 3

E] q

o o

Sruadadadyanasuan 11 510m5  Heufu3s chart review  WigianIsalveungnsal

o9

]
[ =

P I o Y wa @ A =
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a
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MeUNUIT chart review Hiagiszasfses Ao (1) mglansalvounanisal luielszaed
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nneriatlosduld 2) wigidnsainnuaaamasunisernidnenimlunisneliina
OUNTY u@iéﬂw"laj”lﬁ'%ué”umw (potential adverse drug events) (3) ¥i1 positive predictive
value UYOILARY tigger (4) i1 sensitivity, specificity 8% negative predictive value U®J trigger
A o = ' v ll A = a s v R o ]
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T3aWe111a (closed chart) voedilrefiiilsziasnulunediheergsnssuae 1 01gsnssu
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4.1 M3Any 1T ouNWeN intra-rater reliability
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42 WaMIANHUAY
42.1 Yoyanalivesnguaiedis
) 4 S 1 R 4
422 guamIsiveunansal ielszasfane
= (= 14
423 TwazidaveounamsIal Witalszasnnne
A (= 4
424 oiluaumgueungnisel lifalszasdonne
(= 4
425 aMUTUUTIVRIMAMIAl ISz asAnne
a A . 9 (= 14
42.6 UszANEMWUL trigger tools lumsAumumamsal luialseasdaine
4.2.6.1 positive predictive value (PPV)
4.2.6.2 negative predictive value (NPV), sensitivity, specificity

o Aa 1 A a SN 1 R J
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4.1 M3AnENIPUNOM intra-rater reliability
M3ANY11I1T0UNON intra-rater reliability INAIDHNIIUIU 30 FTLTOU
& . S 1R s & a . .
PIATIVNY trigger mma{]mim"lquﬂszmﬂﬁnnmmmmﬁ chart review LY trigger tools
{ o : 1 o 1 2,’ . 4
swunan lauaziidiszeznariedy 2 @eu HamIARYINLIN trigger LASIHANITNU

= S A a v
lidiaszaeqanny Ta1 kappa = 1 IANuaeAndod 100%
42 WaMIANHUAN

42.1 Yoyanaliveangudiedns
1w ] o ~ a g @ . [~
NYUAIDENTIUIN 400  1IBITU (AATY 3,027 AU-TU (patient-days)) 1]
NAIY 236 NFTLDOU (59.0%) LAZINANQY 164 NFILITOU (41.0%) 9IYDAY + ANLHULY
=S a o a2 o o A A A dy
MAIgI 56.4 = 1891 Wedv 16-951 Ty (13a) nan AL INNGAAD 1H1030N (COO — D4])
1 k4
uaz Tsnvesszuu lvaiouTaa (100 —199) F5MWNULAIT 48.5% VBT 1IUAIDE 1IN IHNA
Pymilym (T5n) 59w Ainunnigene anuauTadage linsuauneg Agugll) 110) wu
27.3% wumnndwudaniae nvnuriai lidesiisduagau (E11) wu 21.0%
Y ' v Y
SusemIndumisuinsnsunsunamamsal iialszaiganenss
130 UAURAY £ ANTIUVUNIAITIU 10.1 + 6.3 519015 UFeFIU 8.0 319N13 1Az IQR 5-14
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szoznanfiesnlulsawenaaunsznunamignmsel luielszasnnne
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FanunaedndmIvginamgmsal luialszasdawasusnidsumssnuluTsmenua
Y Y
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dls DA, n =400

IWAKIE : WA YA, AW (%) 236 (59.0) : 164 (41.0)

18, Aunae (ﬁin‘ﬁ'mmummgm) [Wee] (1)) 56.4 (18.9) [16-95]

flayn (T3m) wdn (ICD 10), AW (%)

- Lﬁy’m@ﬂ (C00-D48) 98 (24.5)

- Tsavesszuylvadeulatia (100-199) 96 (24.0)

- T3nv9932UUED0IMT (KO0-K93) 33(8.3)

- Tsndnidouas Tsnsamnalsn (A00-B99) 31(7.8)

- Tsnvesszuuvitele (J00-J99) 31 (7.8)

~ 91m3 eIMsuEad tazANNARUNARNUMINNITATIIN 24 (6.0)
adtinuazmetel§iiams 4185 uun3ila (Roo-R99)

- Tsavesszuundwiiie Tnsssanaziiiodomeaiy 21(5.3)
(M00-M99)

- Timmqszuuﬁ‘uﬁuﬁuazswuﬂaﬁnz (N00-N99) 21(5.3)

- Buq 45 (11.3)

flayn (T3m) 323 10 Suduusn (ICD 10), AW (%)

- anwauladage binswawng Wyugi) (110) 109 (27.3)

- wnwriai lidesitadugdu E11) 84 (21.0)

- lameidesa (N18) 46 (11.5)

- Taria (D649) 40 (10.0)

- aneReundu (N17) 32 (8.0)

- Fusniay T nuidess (B1819) 31 (7.8)

- aleduman 150) 26 (6.5)

- fulwarauazduLYe (K74) 26 (6.5)

- oz lviiuludeagunu (E785) 24 (6.0)

- waﬁmmmmaﬂswaamﬁmﬁmm (1698) 21(5.3)
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M1 4.1 Foyanllvesdaedis (de)

awals AEDA, n = 400

U ] ]
$IUIUTIMTAWAGUAITUMTTABIIUNTENI00NDIN
R o 10.5 (6.6) [9.0] {6-13}
T5awenuna, AN (ANDBIUUNIAITIU) [AT5e511], {IQR}

v [ F
UIUTIIMINAIAITVATUMTSIBIIUNA ADEs ASIUIA,
Lo . 10.1 (6.3) [8.0] {5-14}
Aundy (AUdouUUNIATIIN) [AN5e91U] , {IQR}

[

szoznanin lulsaneruna, Aunde (AUDAVUNIATTIU)
e 9.1 (9.4) [6.0] {4-10}
[AU58511], {IQR}

EX)

5eeenaNs N lu I5ane1UIaaUNIENUNA ADEs A5LL50,
VoA A Ve 7.5(7.3) [4.0] {2-12}
Anndae (Andeuuunnggv) [MUsesiu] , {IQR}

] 2
52o2a NN U 15 IneaNIMmuAINNNNFIZID oY

3,027
(patient-days)
[ E4
TUIUAIEITYIUNATIINY (AF9) 129
TIUIU (%) NFILDIUNATIVNUAIFIT YDy 19 87 (21.8)

422 eliamsaiveuvigmseal hifsszasAainen
wumgmsalliftaszasdneiaiue 87 mamsel 90 53 nysieu
[13.2% admission (95% CI 10.1-17.0), g1iAin15al 23.9/1000 patient-days (95% CI 21.0-27.1)]
dennsammamal lifsszaednneiidununnudaz3snudn 53 chart review d1130
Funungmsallifialszasdnne ldunniigade 78 mansel 910 52 nysidion [13.0%
admission (95% CI 9.9-16.7), Qﬁ’am’iﬂl{ 21.4/1000 patient-days (95% CI 18.6-24.4)] AMTUIT
trigger tools ENITAAUNLIMANITAL INNILT2 AR 1007 46 MaMsal 910 28 N¥THITon
[7.0% admission (95% CI 4.7-10.0), Qﬁamiﬂf 12.6/1000 patient-days (95% CI 10.5-15.0)]
TUaZIBUALTAIRINTIN 4.2
“lumi?iﬂmﬁywmm;mmﬂﬁﬁqﬂizmﬁmﬂmﬁmmiaﬂmﬁu"l?f 19U 13
11QNIT8l 910 9 N¥sEibon [2.2% admission (95% CI 1.0 - 4.2), 91ian158] 3.6/1000 patient-
days (95% CI 2.5-5.0)] 33 chart review aunsavuvgmsal biftalssasdanneriiause

@ 9 9/3 ) v ad . N 1 R s Y
Hounuld 1énanua d115U3T migger tools  @NIOMUNANITAl lTielszaennIne1d
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4 11i9nT8 9110 4 N¥IUITOU [1.0% admission (95% CI 0.3-2.5), 9iiANTTal 1.1/1000 patient-

days (95% CI 0.5-2.0)] 5100Z108ALAAIAINITINN 4.2 1AL 4.3

° L4 ..
WU potential ADEs 91U 18 IHANITAU 910 16 N¥seU [4.0% admission

(95% CI 2.3 - 6.4), 91iAN1581 4.9/ 1000 patient-days (95% CI 3.6-6.5)] 1AMsaINaMUAR LWL

Y ]
T chart review MU 192D 8ALTAIAINITIN 4.2 LA 4.4

a A wa ¢ N 1= ¢ andA g
M1319N 4.2 ﬂ’ﬂllﬂL!ﬁngUQﬂWiﬂﬂlﬂﬂlﬁﬂﬂWiﬂluliJW\ﬂJi%ﬁ\?ﬂﬁnﬂEJ'l LINATMNITNTUAU

. Trigger Chart WY 39U
fuls v »
tools review N4 2 35 2179
UIUNYIDIUNNY ADEs 28(7.0) | 52(13.0) | 26(6.5) | 53(13.2)
’E]Eh\‘lﬂ@&l 1 L‘Viﬂﬂﬁﬂf*, n (%) [95% CI] [4.7-10.0] [9.9-16.7] [4.3-9.4] [10.1-17.0]
4(1.0) 9(2.2) 4(1.0) 9(2.2)
- Preventable ADEs
[0.3-2.5] [1.0-4.2] [0.3-2.5] [1.0-4.2]
26 (6.5) 48 (12.0) 24 (6.0) 49 (12.2)
- Non- preventable ADEs
[4.3-9.4] [9.0-15.6] [3.9-8.8] [9.2-15.9]
TUIUNYTDIUNNY Potential ADEs 0 (0.0) 16 (4.0) 0 (0.0) 16 (4.0)
98131100 1 1¥ANTal, n (%) [95% CI] -] [2.3-6.4] [-] [2.3-6.4]
14U ADEs ﬁ‘WU, n (incidence rate)** | 46 (12.6) 78 (21.4) 37(10.2) 87 (23.9)
[95% CI] [10.5-15.0] | [18.6-24.4] | [8.3-12.4] [21.0-27.1]
- 97UIU Preventable ADEs ‘ﬁW‘U, n 4(1.1) 13 (3.6) 4(1.1) 13 (3.6)
(incidence rate) [95% CI] [0.5-2.0] [2.5-5.0] [0.5-2.0] [2.5-5.0]
- UM Non-preventable ADEs ‘ﬁW‘U, 42 (11.5) 65 (17.9) 33(9.1) 74 (20.3)
n (incidence rate) [95% CI] [9.5-13.8] | [15.4-20.7] | [7.3-11.2] | [17.6-23.2]
914U Potential ADEs ﬁ‘W‘U, n 0 (0.0) 18 (4.9) 0(0.0) 18 (4.9)
(incidence rate)** [95% CI] [-] [3.6-6.5] [-] [3.6-6.5]

o 1 4 % 1
* ATUIUIIN 400 DTN UAAZIFTLDIUDIVNY ADEs "I,??]}Tiﬂ”lfllﬁﬂﬂ"lim cdﬁumaz

4 a < o3|
manssioln Idvinnsaudulaeislanld naze191iu preventable ADEs %30 non-

preventable ADEs ala

** incidence rate per 1000 patient-days
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13210m (category) ANUD (%)*
9 u’a’ [} [ aa 9
1. ﬂ15(1615811!1!]'IJJLW?J”I%ﬁ?Jﬂ‘]JﬂTchﬂ”NﬂaLlﬂGU'ENEJTJ’JEJ 3(3.4)
Y A a
2. YUIRY1 (dose), n1al9ien (route), AIND (frequency) YDINITUINIT 5(5.7)
Y .
1 liangaunuey 1hniin wieae lsavesdihe
PV [l Yo a @ A o [ ~ o I 9
3. @ﬂaﬂvluhlﬂi‘umm@1@nuizmJElﬂmaaﬂﬁmﬁﬂﬂmmlﬂuﬂm
Aa A 12 Y Aa vAa Ao 3 (34)
[202120MN ‘H‘iahluumimaimN‘lfimﬂ;]wmﬁmnﬂu
91 Yo PR wa Y A a [ 1 1
4. Z\}ll'JflllﬂﬁllEl”lTlll']Jﬁg’J@]LLW81W§@Lﬂ8lﬂﬂ91ﬂ1§ﬂ\1ﬂaT']ﬂJ1ﬂ@u 0
(= 4 9 dl d' d‘ a aaa
5. 91ﬂ”|513JW\T]J5$ﬁ\?ﬂil1ﬂﬂ”lﬁi‘]ffl”l‘ﬂLﬂfJ’JLuﬂQil”lﬂﬂ”lilﬂﬂllf‘]ﬂﬁfl”l 0
TN (drug interaction)
VR =\ [ A = 3 a
6. AelszaueNLUenDInNNTuNY 0
SN 1 R 4 A A A o A
7. lfl"ifﬂﬂ’lﬁﬂ!ubJW\‘]ﬂﬁgﬁ\‘]ﬂ{ﬂ'IﬂElTVILﬂEJ'JLH’ENﬂ‘Uﬂ'JHJﬂaWﬂLﬂa’f]uvn\ifﬂ 1(1.1)
FIR [l Yo a @ A o [ ~ o I 9
8. @ﬂaﬂvluhlﬂi‘umm@1@nuizmJElﬂmaaﬂﬁmﬁﬂﬂmmlﬂuﬂm
a A (= Y a va Ao v o
aaau 3o lilinsasrameneslgiamsnduiu saudu e1ms 1(1.1)
1R 4 9 A A A a Aaaa 1
lllJWQll33ﬁ\1ﬂ§]1ﬂﬂ151%81‘ﬂlﬂﬂjlu@\?ﬂ1ﬂﬂ1§mﬂﬂgﬂiﬂ1§$ﬁ31\181
F
FIUNINUA 13 (14.9)

2
%

o 1R s 4
* ﬂ”ll!’JﬂH]”lﬂm@!ﬂ”l'imﬂlﬂJWQ']JizﬁQﬂVNWJJﬂ &7 1ian1sal

M13197 4.4 T UNAUDY potential ADEs

AUNAVDN potential ADEs

5191581, n (%)

TusimsuUsuvuaenludileni

maﬁwmmm‘l@mwim

Ceftazidime 3 (16.7), Piperacillin/Tazobactam 2 (11.1),
Tramadol 2 (11.1), Cefazolin 1 (5.6), Ertapenem 1

(5.6), Co-trimoxazole 1 (5.6), Vancomycin 1 (5.6)

LN GETAEFA R ANIR!

Norfloxacin-Zinc sulphate 3 (16.7)*,

Ciprofloxacin-Zinc sulphate 1 (5.6)*

msdalFeunuvina

Amoxicillin 1 (5.6)

Ve Lz e

Warfarin 1 (5.6)**

daenlufilenidormls

Fondaparinux 1 (5.6)***

Y
FAINNINUA

18 (100)

]
[

= a ] v Y ] o Y = . 4 9
*FUNTUIMITNV NN UUDYNIN 2 GU'JT?J\T w% Z\}lhflll coagulopathy 911 warfarin LLW‘WEJ?N‘IGHEJ”I

Tuvinaiay  *** é’ﬂ’mﬁ creatinine clearance < 30 ml/min
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J
423 Twazdeaveurgmselhifalsyasoinen
Y 1R % ~ A A . ¢
L“Viﬁ]ﬂ”liﬂl"I,?J‘W\T'ljigﬁﬂﬂﬁnﬂfﬂ‘ﬂwu%ﬂﬂﬂEIﬂ f1® hypoglycemia (18 WA,
4
20.7%) 599291170 neutropenia (14 WANITAU, 16.1%) Clostridium  difficile  associated
4 4
diarrhea (12 1¥1N138, 13.8%) t1ag thrombocytopenia (10 (1§)N1TY, 11.5%)
=2 dy 1R J . A = Y Y
Tumsaneniinumansal hiielszasd hypoglycemia 1niiga Feaoandoany
9 q'/ [ L] d'd 1 A a d' 19 d! a a A o =
ﬂl@igjﬂﬂjllﬂmﬂﬂﬁ'J@EJTQTlﬂJﬂﬂluﬁ1 (Iiﬂ) 33U A HJ”IW'J”II!%H@VI"I,N@]@QWQ@‘H%QH 3Jil11!’31!€1\1ﬂ\‘1

~ dyw S 1R J A a A o w A
84 1NFILLUYU (21.0%) ‘Ll'f)ﬂﬁnﬂ‘l!EJQW?JLW@JﬂTimllﬁJWQTJi%ﬁQﬂﬁ]”lﬂfJ”ITlLﬂﬂil”lﬂfl”lLﬂiJ']J”l']Jﬂ o

Yy Y
v A A

neutropenia 1A% thrombocytopenia ABUY 4G NatiloaINNguaIo1elumsany iy
@ 4 % 1 < 1 1 1 {
(T3q) wan fe esen welsznenldredienzisanguais q gade 24.5% Taedilenniien
= . Ay . ! Y
Mﬂiyﬁ1 thrombocytopenia Nﬂi}l}ﬁﬁ neutropenia 3INAIY
a an v 1 R I A =
WINWIITUINTUIDTNITAUNN W'U'NL“VH{!ﬂﬁﬂ!ulﬂJW\ﬁJi%ﬁ\iﬂ‘ﬂWﬂEﬂ‘ﬂW‘UiﬂﬂﬂQ’ﬂ
an . = . o o S 1R J A A
91N7IT chart review A9 hypoglycemia ﬁWﬁiUmﬂﬂﬁﬂlUlllWQﬂigﬁ\‘lﬂinﬂﬁncﬂW‘Uiﬂﬂ“ﬂ’q@ﬁnﬂﬂﬁ
14 trigger tool Ao neutropenia
R s = v g . e
Wiﬁ!ﬂﬁﬂlUlllWQﬂigﬁ\‘lﬂ%WﬂﬁlTﬂﬁWﬂJﬁﬂﬂUW'ﬂtlﬂ%Wﬂ chart review l,L@IvliJ?fUJTiﬂ
kY 9 . 1 SN 1R J o 1 o 3 aa
ﬂuW’UVlWiﬂﬂ trigger tools W‘U’Nm‘fﬂﬂﬁﬂ!vlll‘W\‘]‘iJi%ﬁ\iﬂﬂ\‘lﬂﬁTJﬂJﬂ%glﬂufﬂﬂﬁllﬁﬂ\‘lﬂNﬂQUﬂ
! .. . .. . 3| o o L4
1Y thrombophlebitis, chill, rash, severe nausea vomiting, bradycardia dudy dns VIWANIT
1 4 { 1 1
liifiadseaafnnenaTaAUNINA trigger tools WNNI chart review 1ALA neutropenia,
Clostridium difficile associated diarrhea 1@1¢ thrombocytopenia
HoN15aUseANTAINVO trigger  tools WUINHINITONN trigger  related
adverse drug events Ao hypoglycemia, neutropenia, Clostridium  difficile associated diarrhea,

. .. .. . s ) ¢
thrombocytopenia, purpura, serum creatinine rising, anemia H9& transaminitis Ulﬂ 46 N1

J @ {
10 61 AN (75.4%) FIADUALTAIAIAITINN 4.5



d‘ ~ 4 = 4 1 a Aan A Y
M1319N 4.5 ﬂ’J”I?JﬂGIJi’J\TLWGJ‘fﬂiﬂ!llllW\‘]ﬂ58'ﬁ\iﬂil”lﬂfﬂlmaz%uﬂllﬂﬂﬂ”lllj‘ﬁﬂiiﬁﬁﬂu
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] v o
AMUDVBIANUFUNUTAY

IMIAUAY, n (%)

FIAYDIUNANTAL Trigger
= . Naranjo’s algorithm, n (%) 2 Trigger | Chart Ny 33U
i)z arad fny . N i
possible | probable | certain tools review | 217%F 2%
_ 2 16 5 18 5 18
Hypoglycemia 0 T3
(2.3) (18.4) (5.7) (20.7) 5.7 (20.7)
6 8 14 13 13 14
Neutropenia 0 T8
(6.9) (9.2) (16.1) (14.9) | (14.9) (16.1)
Clostridium difficile 3 8 1 6 12 10 10 12
associated diarrhea (3.4) (9.2) (1.1) (13.8) (11.5) | (11.5) (13.8)
Thrombocytopenia 4 (4.6) 6(6.9) 0 T9 10 44.6) | 44.6) | 10(11.5)
Purpura 1(1.1) 2(2.3) 0 TI, T2 | 2(23) | 33B4) |223) | 334
Serum creatinine rising 0 2(2.3) 0 T7 1(1.1) | 223) | 1(0.D 2(2.3)
Anemia 0 1(1.1) 0 T2 1(1.1) 1(1.1) [ 1(1.D 1(1.1)
Transaminitis 0 1(1.1) 0 T11 1(1.1) 1(1.1) [ 1(1.D 1(1.1)
Thrombophlebitis 1(1.1) 2(2.3) 2(2.3) - 0 5(5.7) 0 5(5.7)
Chill 0 4 (4.6) 0 - 0 4 (4.6) 0 4 (4.6)
Rash 2(2.3) 0 1(1.1) - 0 3(3.4) 0 3(3.4)
Hyperglycemic crisis 0 2(2.3) 1(1.1) - 0 3(3.4) 0 3(3.4)
Severe nausea vomiting 0 1(1.1) 1(1.1) - 0 2(2.3) 0 2(2.3)
Hematuria 1(1.1) 1(1.1) 0 - 0 2(2.3) 0 2(2.3)
Hyperkalemia 0 2(2.3) 0 - 0 2(2.3) 0 2(2.3)
Bradycardia 0 1(1.1) 0 - 0 1(1.1) 0 1(1.1)
Mucositis 0 1(1.1) 0 - 0 1(1.1) 0 1(1.1)
Face edema 0 1(1.1) 0 - 0 1(1.1) 0 1(1.1)
Anaphylaxis 0 1(1.1) 0 - 0 1(1.1) 0 1(1.1)
Atrial tachycardia with
0 1(1.1) 0 - 0 1(1.1) 0 1(1.1)
block
2 18 47 22 46 78 37 87
FIUTNNUA -
(20.7) (54.0) (25.3) (52.9) (89.7) | (42.5) (100)
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Y ¢
424 oniflummgueavinmseilifialszasdainn
A a ' A JY 1R s 1 J A
Wonnsanngueiiuaungueungmsal liielszasd wunguenilu
A A J . . IS L4 &
AUNAUINNGAND 811UNGW antineoplastic drugs WU UA WA 31 1AMl (35.6%) Feenlu
' Y 1 ] o a S v s ] [ ll I
nguildmIngagirldinamanisel lidsdszaedn ldawisatlosdin’ld ed1elsnammin
d o [ o ] o
yaanInumsunndiinmaihse i uazamnsoasonumamsal liialseaen luszozusn 9
9 Y] ~ o 9 4 1R (IR 1 o A dgl
wag I msdamsimungaw agilfimgmeel lualszasd hivanngszaunguusdu
o) @ 1 A 3 S 1R s o v
dmsungueniillugunavoungmsal liNelszasdfinuunludwudam
Y 1 1 . B Y v, . . . I
1&un m“luﬂaqu hypoglycemic drugs ¥9'lAun insulin - uaY glibenclamide W‘]JL‘]JM@’”IM&{] 18
J A a = 1 1 dy < 4 1R
MANIl (20.7%) teNITANTwazBeanyI o lunguiiilud e urgnisal 1
7 o ¢ N s o &
dszasanamisotlosiuld 6 mamssl nmgnisel liwslszasanilesnuldnamua 13
4 a g @ 1 <3 1 a .
migmsal viieamilu 462% ndeyadenariuaalfiiuiminusw1sen hypoglycemic drugs
1 9 A 4 S 1 R 4 Y
peNYNABIINZ AN Az NIDangUAMsalveuramaal ia)szasdane 14
1 A g S 12 7 S o w A Y
ngueniiluaumqguoargmsal nszasannuiudbun 3 1dun e1lu
! e . A . N 1R A a 1 dy
I antibiotics LLA1E/ 1130 antifungal drugs L‘H&i]m’imhliJWQﬂizﬁﬂﬂmﬂﬂmﬂﬁlﬂuﬂ’quu WUNN
{ ' % t4 ) [
nea18un Clostridium  difficile associated diarrhea  HIWU 12 MAN50l (13.8%) A5
S0 1 v 1 IS J1 1 s ] @ 4 I
mamsal liiglsgasaaenarafumamsal liialszasan bisnunsodleeduld iesnidlu
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a ] J
Bilama el ez ass

NYUY/INIMIEAUNS), n (%)

(N=87)

Anaphylaxis

Human albumin 1 (1.1)

Anemia

Antiplatelet/Anticoagulant drugs 1 (1.1)

Atrial tachycardia with block

Digoxin 1 (1.1)

Bradycardia

Amiodarone 1 (1.1)

Chill

Antibiotics/Antifungal drugs 2 (2.3), Antineoplastic drugs
2(2.3)

Clostridium difficile associated

diarrhea

Antibiotics/ Antifungal drugs 12 (13.8)

Face edema

Tramadol 1 (1.1)

Hematuria Antiplatelet/Anticoagulant drugs 2 (2.3)

Hyperkalemia KCl elixir 2 (2.3)

Hyperglycemia Steroids 3 (3.4)

Hypoglycemia Hypoglycemic drugs 18 (20.7)

Mucositis Antineoplastic drugs 1 (1.1)

Neutropenia Antineoplastic drugs 13 (14.9), Anticonvulsant 1 (1.1)

Purpura Antiplatelet/Anticoagulant drugs 3 (3.4)

Rach Antibiotics/Antifungal 1 drugs (1.1), Anticonvulsant 1 (1.1),
as

Antineoplastic drugs 1 (1.1)

Serum creatinine rising

Antibiotics/ Antifungal drugs 2 (2.3)

Severe N/V Digoxin 2 (2.3)

Thrombocytopenia Antineoplastic drugs 10 (11.5)
Thrombophlebitis Antineoplastic drugs 4 (4.6), Omeprazole 1 (1.1)
Transaminitis Mesalazine 1 (1.1)
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R 7 A A . o ¢
mansal linelszasadiulvgiwufe hypoglycemia  $1u2u 13 11amsal (14.9%) uag
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Clostridium difficile associated diarrhea 91UIU 12 1HAN1TA (13.8%)
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A 9 1 dgl 4 4
uouT5aNI11a1ToA090g 15INGIVIAUIUTY WU 38 1HANITal (43.7%) Taoiign1sol
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lusseasdanlnginuae neutropenia $1UIU 13 11191581 (14.9%) 18 thrombocytopenia

$1wu 10 gmsal (11.5%)
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o 4
NUIUKANITA, n (%) [N=87]

Trigger tools Chart review WU 2 35 5942 7%
AITHTULLI
Non- Non- Non- Non-
pADEs pADEs pADEs pADEs
pADEs pADEs pADEs pADEs
suaseFIns1IRedT oAl 1L | 17(195) | 7(8.0) | 39(44.8) | 1(1.1) | 15 (17.2) | 7(80) | 41(47.1)
Y o A Y Y
au@mammn@m@ﬂwmﬂwuau
“ v , 2 3(3.4) 25(28.7) 6 (6.9) 25(28.7) 3 (34 18 (20.7) 6 (6.9) 32(36.8)
TiQWEJﬁﬂﬂ‘Vii’E]G]’EN’E]QT?QWEJ"I‘]J”IQH"I‘L!GUM
@ Al
ﬂuﬁﬁﬂﬂ”ﬂiﬁﬂlﬁﬂﬁﬂ - - - - - - - -
@ = 05/’ 9 Y [
’E)‘l!@l’ﬂil?l!!t’ix‘lﬂxﬁli!ﬁ’E]\‘]Gl,“ri'ﬂﬁﬁﬂ‘]eﬂ
4 4 s - - - 1(L.D - - - 1(1.1)
LNDFIYBIN
VR a2 Aa
RRIGEERT - - - - - - - -

pADEs = Preventable adversed drug events
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4.2.6 Uszansmnves trigger tools “lumsﬂmnmq!mmﬂuwaﬂszmﬂmnm

A~ . = A ' = Ay 12
BDUNITATIINY trigger Tunyszideu nJum‘uaﬂ’nm%zumcﬂmimﬂqu
Y

Jd Aa 1
Usgaaanaty uav

[

s Y A ] o (=1 4
Qmm/mmumq]msmua'Jmﬁmzwuma"luwmw;msm"lqumzmﬂ

3]
[V qu’ av dyd FU=Y a A . d‘ a
aariuluauy fJ“L!i]\TllﬂiJﬂ”liﬁ”lﬂigﬁﬂ‘ﬁﬂ”l‘WelJﬂﬂ trigger tools (WANVITMIANUHNISTUUDING
W

A 1

wonlddasdyanannazii

4.2.6.1 Positive predictive value (PPV)

E4
=1

.. .. & A A Y I =X °
Positive predictive value Wudsnuaaslidudinnuansa lunsiiue
M 1 ¢ A . = v . o o
mamsal N5z aenanet Wony igger TunsAnEIL AUNY triggers NInuA 129 ATY
o Y d o o [] 4
lu 87 nwszibou 21.8%) o riggers  UanudNWUSAUmMamsal ldielszasnnine
o 4 { 1 ] [
U 46 11IANTAL WU %PPV 1988 35.7% Tagadlugia0 — 100%  318az0eaudaIn

A
A1TNN 4.8

4.2.6.2 Negative predictive value (NPV), Sensitivity, Specificity
A 1 o [ n 9 = [ o 1R 4
deldwuddsdynn  hildwueddldmamanisal liwelszasanine
& . L. & A A Y3 = "o o
mmllﬂ %9 negative predictive value WudsinaaIfiudanusiudvesnsiuienaay
9 o L. G 1A = A YA a Y 1R %
M5V sensitivity dzidumiuaasdelomaiginamignisal linalseaannne1nzgnasim
v 1w . . o3| 1A = Ay 1 a Y 1R J
wusdIdyIw 1az specificity xfuminaasdelomang lumamignisel luiese aed
1Nz lugnasanuddsdyn i d1m5y rigger 1A A25928A1 PPV, NPV, sensitivity 1182
specificity ﬁq\i
Y ]
TumsANEIENY % NPV, %sensitivity 1ag %specificity a8 86.1%, 37.5%

1A 89.4% AUAIAL 510AZIDUALFAIAINITIN 4.8



A15197 4.8 PPV, NPV, sensitivity 118¢ specificity ¥99510015 trigger NH1HUATUMTANY

Frequency Frequency Frequency Frequency
of positive | of positive | of negative | of negative % %
% PPV | % NPV
Trigger trigger and | trigger and | trigger and | trigger and Sensitivity | Specificity
[a/(atb)] | [d/(ct+d)]
positive non- ADEs positive non- ADEs [a/(a+c)] [d/(b+d)]

ADEs (a) (b) ADEs (¢) (d)
TI-PTT > 100 3117 1wt 1850 Heparin 1 11 0 1 8.3 100 100 8.3
T2-INR > 6 Tudihofi 185061 Warfarin 2 0 0 11 100 100 100 100
T3-Glucose <50 mg/dl Tugtheii 185 uen 5 0 13 59 100 81.9 27.8 100

insulin, sulfonylurea

T4-Digoxin level >2 ng/ml 0 0 2 3 - 60.0 - 100
T5-Theophylline level > 20 Pg/ml 0 0 0 0 - - - -
T6-Metronidazole H3® oral vancomycin 12 14 N/A N/A 46.2 N/A N/A N/A
T7-Serum creatinine rising 1 0 0 19 100 100 100 100
T8-WBC count < 3,000 I 14 13 N/A N/A 51.9 N/A N/A N/A
T9-Platelet count < 50,000 I’ 10 10 N/A N/A 50 N/A N/A N/A
T10-Delirium 0 10 N/A N/A 0 N/A N/A N/A
T11-ALT >3 x ULN %30 ALP >2 x ULN 1 25 N/A N/A 3.8 N/A N/A N/A
5L 46 83 15 93 35.7 86.1 37.5 89.4

T1n=13, T2 n= 13, T3 n=77, T4 n=5, TS n= 0, T6 n= 26, T7 n=20, T8 n=27, T9 n= 20, T10 n= 10, T11 n= 26

*AAN TI-TS, T7 N/A = lifidoya

LS
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ﬂ”liﬁﬂﬂ”luW‘]J”JWjﬂ”Jfﬁ/]llﬂi‘].lfl”llﬂﬂﬂ'ﬂ 4 318919 ﬂzlliﬂﬂ1ﬁmﬂl‘ﬁ@]‘ﬂ15m1NWQﬂ§$ﬁQﬂﬂ1ﬂ81
L 2 aa _ A @ oA
MY Taglinn adjusted odds ratio (OR) 12.44 (95% CI 1.69 —91.63, p= 0.013) WonlSeuney

v Y

vithen 185001 < 4 510m3
A a A [ A A dgl ' Y a
WoNMIANANUTVDITZEzNNIT N U T anena ML (NGUo1993
Ao szeznasnu lulsanennna < 3 5u) wun szeznaimssnululsameiunamnni 3 Ju
{ 1 a 4 ] 4
lanudesnomanamgnsel elszaennnganad (OR = 040, 95% CI 0.22 — 0.73, P =
3 dy d' [] Y o [ 9 = 1 ~
0.003) NeHvIvIIEININNIuFILTNVRIMSS 1A Tu Tsanenadieiiens linah
A [ d? IR = ~ <3 U dg’
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Y] 3 1 1 1 d‘ 9 9 o Y] 1 1 Y] =
Tu eomilu 2 ngudas WU Wedunsumssnu lulsanenasg luyie 3-6 Ju szl Tema
a o 1 4 1 [ H @ 1
lumsinamgmsal liislszassnnerdesniinguiiiszeznarinululsaneruiaunni
6 U
o (% % 9 1 12 1 A a o
dmsvilasemeduerguazing wu lifinadeanudoslumsinamignisal

1R J = @ A
Vlll‘W\ﬁJigﬁ\iﬂﬁnﬂﬂ'l FYDLIDYUA LTAAIANNITINN 4.8

d‘ o Aa 1 A a N 1R J
M11319N 4.9 ‘ﬂﬁ]%ﬁmllWEWIﬂﬂﬂWﬂJlﬁﬁlﬂﬁluﬂ1ilﬂﬂlﬁﬂﬂ13ﬂ!thW\ﬂJﬁgﬂ'\‘lﬂﬁnﬂfﬂ

s Odd ratio (95% confidence interval) p-value

UIUTIWMMTN > 4 18T 12.44 (1.69—91.63) 0.013
srazna1nssnuilulsaneruia

(NguoNdene <3 3u)

>3 U 0.40 (0.22—-0.73) 0.003
>3 -6 0.26 (0.11—0.60) 0.002
>6 U 0.52 (0.27-0.98) 0.045

19> 601 1.00 (0.99—1.01) 0.656

UATTR 1.02 (0.57—1.84) 0.935
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o w 4 = s
100 | 1amsal 510821089 NN
A 1R 4
A | ldWedszesd GRITRELY
PJoaru'ld
4
1-3 | Hypoglycemia |- fileiwivnu  vndsziadiheuennuind | - nisldeniiu
4
hypoglycemia Na1UATI WA fasting blood sugar Tz au
[ S o 3’ o
(FBS) a1 40 mg/dl unndaivgagiantiigia | AUN122N14
luiden ADNNYO
o g1 1 o 1
- 2 dlaisow dihesnelulsaneruiadae | dihe
acute lymphoblastic leukemia W& FBS 1INy
126 mg/dl (diet control) WM& l%e
metformin (500) 1 x 2 pc L8 glibenclamide (5)
1 x2ac awilsziany dilelasue 2 dose
a . uszl Y A '
INA hypoglycemia 3 f734 Tupewdnila nou
{ J < [
89 LAYABUDINITLIN (HANITIAILTEAD
Y Y
Wimadaretivazifamansal 50 mg/dl,
50 mg/dl 1ag 39 mg/dl)
. Y1 . Sy q
4 Chill - Ejﬂ?&l cryptococcal meningitis unwnddeleen | - YUY, N

amphotericinB 50 mg werl i SDW 500 ml IV

infusion 2 h uazld pre-medication JIUNY
Y

asineums 1ven dilelions chill  vmz

Yo o & Y Y

185ven 1.5 ¥y, unndisrdwud lvermsaie
. g [ <

pethidine 25 mg IV wazaasasuidr lumslde

= . . o 2 {

WU IV infusion 4 h (Basuiarlumsldenn

uuz1ne 4-6 ¥ 1) =

e, anud
VYDINTUTHIS
81 luivuag
AUNVOEY
g‘ 9 A
1Mn YT
RRFARLEEE

A1he
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4 ] J { 1Y 1
MmN 1  waziBeareargmIet liilszadnneiamnsotesiuld de)

infusion in 24 h ﬁjﬂ’)ﬁllﬁﬂ severe nausea
vomiting N8990 185181 digoxin dose 73
) = Y Yo
(111 8 ¥2Tue 30 wfi nden 1dsuen dose
4
usn) vazdulilinisniziaseaven digoxin
auuziinsiaseaueIfe 12-24 sy,
Mevidasulde)™
d (v I
uwndSuns sty digoxin (0.25) 1 x 2 pe
1 day then 1/2x 1 pc 39311 amiodarone (200)
I x3 pclday then2x 3 pc liisimsanauia
[ . . & Y a
7¢AVYT digoxin G]N@‘]J’Jﬂl,ﬂﬂ severe  nausea
Y
vomiting 9nNATIHAIINUTUET 5 U 1150 6 Tu
Y
¥a99ININADINITATINTN NauRAAnITal
do w o

HWNYTFINTEAVYT W digoxin level 1.83 ng/ml
. . .
Falinnumiu'ly1dne1n13 severe

nausca

vomiting {1N1NY1 digoxin

am aTol ERCGEIGIL) e
i | il ad Hoanuld
5 Severe nausea Pill‘ﬂﬂtl tachycardia relate cardiomyopathy uwng | - I%J 12814145
vomiting Sudaldien digoxin (025)1x 3 pe 3WFD | MsAaaIusEY
amiodarone 150 mg IV load then 900 mg IV grludendinsy

td'o 3 9
gINI NI udog
a A (=
faan wselud
N15ATIINIA
9 a va A
ol fiianisn
o &
iy

(=4

- 919 liia
o

152 @9A91AN15

¥ tneiioq

Al gnsen

TN
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4 ] J { 1Y 1
MmN 1  waziBeareargmIet liilszadnneiamnsotesiuld de)

¢
mMeanisal

Tiwalszerad

=S
JYasiayn

sa
DUNN
GRERFRY

ioaru'ld

Purpura

é}ﬂ’JEJ atrial fibrillation 14351 warfarin 3 mg x hs
Y] o o 4 o a 4 o
JUBINT-TUAIT (Higas1TueInaduaz i
(% 4 1 1
TUNT) VYUIABIIIW 15 mgweek A1INR Y
Tug92.42 - 3.30 manthvane
Y1 [ Y .
A1reu13nu1luTsane1u1aa 28 congestive
heart failure 14 10 31 1Aa NSTEMI ‘Eumﬁ
4 q'/ (%
unndaaliien enoxaparin 60 mg sc q 12 h U
4 [ a 4 [ 4
1813 2 dose tazidIUO1NAd 1 dose (Sutans
Ao 1d5ue warfarin awalnd)

o o A @ Y . "o
unndimrdusunavu e warfarin - Iniiu
Y
duns drldddaridu dilaeiinisngaen

. = [ A [ a Jd 1
warfarin 1184 1 Tu Avngasriue1iad Tag'la
=\ v o 1 2 [ Y o .
imsdedanl INR ¥ara391n 185081 wafarin
(Wed 1 dose z’jﬂamﬁﬂ purpura YHUIA 3 x 4 cm. —

' 1 ’ v
YU 7 x 7 cm. UAWYUWIATUTNNY LUNNYTF

1210 TUADN WA INR 6.34

-Aiaeladld
FUNITAANIN

sTavelly

Hyperkalemia

é}ﬂ’JEJ hypokalemia W@ serum potassium 2.88
mmol/l  (MUNA 3.5- 5.1 mmol/) UNNITAL

Y

#38 KCl elixir 30 ml oral q 2 h x 2 dose

v
v A

o

IUN 2 WA serum potassium 3.78 mmol/l UWN O
o W Y .. [ 1 A
?H?NTHEH KClI elixir 30 ml iUﬂizﬂWH@]’ﬂluﬁN
Tuiun 2.4 Taglufimsdeausedven 1ile
a = u’/’ [ Y o [ ~
mmuaﬂmwaﬂmuanum 4 WA serum

¢ ®
potassium 5.39 mmol/l U a9l kalimate

Lﬁ’f)el‘]l‘]_l potassium 20NININNY

-Aiaelald
FUNITAANIN

sTave1ly

TN159329N19
Y Aa va
noslgiians

Asuilu
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4 ] J { 1Y 1
MmN 1  waziBeareargmIet liilszadnneiamnsotesiuld de)

¢
NI

Tiwalszerad

=
7180L08A

sa
OUNNTINITD

foaru'ld

Anemia

- Ié}‘ﬂ’JEl deep vein thrombosis with atrial
fibrillation 1931 warfarin (3) 1x1pc EERIGN
vazusapad lulsane1uia usnsuNNNY

I o W ]
coagulopathy — uwWnduAIdIvigae uazln
vitamin k 10 mg IV
[l =) M @ 9 1 a

- aaumnnauamasnau e lvuluvuaau

A1INR NOUITUE 1.64 1ad910 1asue 4 Ju
[ A I~ R A o M [

A1 INR ualu 4.63  unngasiadelsuan
I v o P P v A
VAe U 1 x 1 pc TUTUNT-ANT 161109910

[ 1 I [ o T [ 1

Tuaeuuduiungia diedaldsuerdedn

[ 1 A I~ 1 [

2 SuarINR iy 761 dewalidilaoll

hemoglobin aAad 2 g/dl azdeelasuideaiie

Y
uf luo1ns

9

- YUIAL, NN
~

g1, AND VoI
MIuTn1sen
MUIZANAUDIEY
09’ - d
1N 1Io
REFARGREE

Athe

Serum
creatinine

rising

- I?:f)‘ﬂ’JEJ end stage renal disease 112 peritonitis
unnddoud1danis19o1 vancomycin 1 g IV
infusion in 2 h q 5 day Aol vancomycin 1 g
IV infusionin2 h q 12 h q 5 day ﬁjﬂ?ﬂqﬁ}%UﬂW
2 dose 1 serum creatinine Lﬁmﬂﬂ 8.78 mg/dl

11 16.97 mg/dl

4 1R
- ansal e
o
Useaanainen
44 4
Mngoany
ANUAAIAIADDY

NN
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4 ] J { 1Y 1
MmN 1  waziBeareargmIet liilszadnneiamnsotesiuld de)

Do

=D.

¢
NI

liwalszerad

=S
JYasiayn

Ia
OUNNTINITD

Hoanu'ld

10

Hyperkalemia

Pillﬂ’JEl hypokalemia 1 serum potassium 2.81
1 a o
mmol/l (mﬂﬂﬂ 3.5- 5.1 mmol/l) LLNNYTNY
F4
@28 KCl elixir 30 ml oral #as91n1iudilaeds
= . = usz' =2 Ao o Y
11172 hypokalemia dNWa18A59 V9UA 1T 1%
81 KCl elixir 30 ml x 3 pc 9109 3 U 1ay
F4
AAATY serum potassium 1NAFA HAIIANU
o w QY 1 v '
unndimaaldenalanin Taeluseona serum
potassium ﬁﬁﬂ%1ﬂéﬂ?81ﬁ§ﬂ1ﬂl dose 1u
o A . A g
IUN 4 WA serum  potassium ity 6.60

o 4 v
mmol/l  unndAald kalimate® 1WoVU

potassium ©0NINT NG FINAUNITATI

aaulihile

- fiae 14145
NSAANINTEAU
A

g1luitdaoan
o u d’
AR R REL
o I

$11dudoa
a A (=
faau vselud
N15ATIINIY
9 a vAa d'
novlQiianisn

suilu

11

Hypoglycemia

U J o
d1)20 DKA  unnd5nu18e regular  insulin

infusion USuvnAnaIzFImaluden
fﬁhﬁﬂiﬁﬁ1?§1%u1ﬂﬂ1ﬁWQQﬂi$M1ﬂ!OJ
unit/kg/h uwwﬁﬁﬁwéawqaﬂuﬁaizﬁuﬁaﬁwa
m13ﬂa1&§5741ngﬂ1(uuzﬁwTﬁﬂ%umu1ﬂﬂ1
iosnuITL

11990 0.02-0.05 unit/kg/h

Y
W1a1a0glusI3 150200  mg/dl A11159
A < . . = Jya o A
Waewily insulin AAlARIMIUNOHI89IN
9 [
Az DKA wazAtheauisasvlsgniu
v
911115 18)™ nasaniiu 1 ww. diheiia
Y Y
hypoglycemia waszaviImaIzlaiein 35
S Y 9 [ 9
mg/dl WA 1 N15TNBIAIY 50% dextrose

50 ml IV push 3aunVUSUa15In

- VUYL, NN

%81,  aud
VDINITUITHIT
81 iz ay
v
AUy 1IN
A
W30n132 150

wof1le
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4 ] J { 1Y 1
MmN 1  waziBeareargmIet liilszadnneiamnsotesiuld de)

o w 4 = P
a1y | gl yaziden AN
A 122 4
A | lieszaen 1130
Hoariuld
F
12-13 | Hypoglycemia | - Aihemnnuuaz laneisess Snu1die NPH 8 | - vu1ag1, 119

unit sc hs 3duiiaaluden 90-120 mg%
vauzinu1lulsaneru1aiining sepsis  induced
hyperglycemia ‘i%ﬁ"iﬂi‘mm YULINADING 407
mg/dl  unNEINNITAMIAIY regular  insulin
infusion  J3uvuIAeIAITEEIIAa luAon
3aufns st veeaIgailszan 0.05
unit/kg/h mmnsTﬁﬁwﬁwqmuﬁawaizﬁm‘%ma
mizdanuiin 86 mg/dl  (uuzthlidSuvuaen
MA® 0.02-0.05 unitke/h  Hazin¥IsTHAIA
131981091 150-200 me/dl naznlaowsin insulin
saldimfuilediheannsasulsemuenis
1) 2 yidannifu 2 . A1le1na hypoglycemia
waszduhmamizdaisiia 60 mg/dl UNNdAoq
1¥n35nE1A28 50% dextrose 25 ml IV push
SaufumsSuansi

o W

UNNIUM AT VSR insulin - IUNTENIAIVAY

e

@ 14

52AUNINIAAIY mixtard  USVVUIAGIAINTZAL
v

Y
v o 1 <
mmaalmﬁaﬂ AUTCAVUINIANBDUDINTIULLAS

1 o] []
AOUAAYT mixtard 1MAD 76 mg/dl  uwnd sl

dalSvvurae slddilaena hypoglycemia
= =\ @ < [
aoudn Taolio1n1sandu ueunauilgnoin

’q ¥ o v g4 J
L!WﬂEﬂ‘ﬁﬂ1§iﬂ‘]&l1ﬂ'§ﬂﬂ151ﬁﬂuu1ﬂ31u 50 ml

1%en, A0d
YDINTUITHII
o1 Tz ay
A u o 1 g
Y

o 9 A
111N 3o
Az lsnved

A1e
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Trigger 1 1:  PTT> 100 3w TudiheN 185001 heparin
I
activated  partial  thromboplastin time (aPTT w3e PTT) fuwana
9y a va 9 A 2 2 . . . .
waqﬂgmms“lﬂumiﬂizmummmﬂﬂmm intrinsic  coagulation pathway, common
9 a [ . J ad a A[26]
pathway g 1¥1uUMsAAAMIUNANITTNEIUDY heparin A1UNAAD 20-30 U
y v . v . v S 9w
M35y 1a814d heparin 92 191 1uvUIA 80 unitkg IV bolus Has N lY
IV infusion 1uuM1A 18 univkg/hour tazAAAINAT PTT 00 6 §I1u3  leeliszAy PTT
e e 110N 1.5-2.3 191190971 control”’  M5USVYUIAEIVOY heparin  LEAIA
1 ) [l 9
M5190 2 §1M5VANY bleeding disorder DU 9 F9019zdNa A1 PTT 8101UTY LAAIA
4
M0 3

@519 2 M3USVYUIAE heparin @A PTT

A1 PTT M35 VYUIAYT heparin
PTT <35 U0 (<12 VDA control) 80 unit’kg TV bolus, increase infusion
4 unit/kg/hour

PTT 35-45 3119 (1.2-1.5 [NIVDIAT control) 40 unit’kg IV bolus, increase infusion

2 unit/kg/hour

PTT 46-70 311 (>1.5-23 UDIA control) no change

PTT 71-90 3114 (>2.3-3 UDIA control) decrease infusion 2 unit/kg/hour

PTT >90 U1 >3 MUDIA control) hold infusion for 1 hour, decrease

infusion 3 unit/kg/hour
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q‘ 9 a va A =2 A a a oA 1 [28]
199N 3 Naﬂ”ﬁ@]iiﬁ]‘iﬂﬁﬁﬂﬂﬂj‘]ﬂﬁﬂ"ﬁ NudaIdInNIzifonoonHalnATIAAI d

- o UMY
FHAVDIANUAAYNA 2 A BT PT PTT TT
NARLIDA
inherited
- Von Willebrand’s disease normal
normal long normal normal
or long
- factor VIII (Hemophilia A),
factor IX (Hemophilia B) N30 normal normal normal long normal
factor XI deficiency
- factor V, X H30 prothrombin
normal normal long long normal
deficiency
- factor VII deficiency normal normal long normal | normal
acquired
- thrombocytopenia decreased long normal normal | normal
- vitamin K deficiency normal
normal normal long normal
or long
- chronic liver disease normal
normal or
or
moderately | normal long long
slightly
decreased
long
- acute, massive hepatic necrosis | decreased long long long long
- massive intravascular clotting decreased long long long long
- lupus anticoagulant normal or
normal normal slightly long normal
long
- factor VIII antibody normal normal normal long normal
- factor V antibody normal normal long long normal
- heparin normal
normal normal long long

or long
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Trigger 12: INR >6 “Lu@'ﬂwﬁ"l?fﬁ"um warfarin
I 1 Aa va 1
International normalized ratio (INR) 1fumimiedesdfianisnldlunis
Usgiliuman1s§ny1v09e1 warfarin UNUA1 PT ratio 1H0I91ANT1F PT ratio Wninailaym

[ Y [ H
910 control PT U0du@azUsininamendmiunagouniuaigiuaniu lunsainldsve

]

. A A a o Y A ' [28 o
warfarin LAZUA1 INR V]Q‘Qlﬂullﬂ ’e)”ﬁn/l”lbl‘lfimaﬂﬂﬂﬂﬂmuiﬁﬂ”lﬂ 7¢AU INR Lﬂ1ﬁu18‘1u

T3a019 o uaaeaeasian 42

M4 5eau INR ithuunelulsaaig o

indication targeted INR
atrial fibrillation 2.5, range 2-3
acute myocardial infarction, high risk 2.5, range 2-3
deep vein thrombosis 2.5, range 2-3
unprovoked deep vein thrombosis 2.5, range 2-3 (after 3 month, 1.5-1.9)
pulmonary embolism 2.5, range 2-3
unprovoked pulmonary embolism 2.5, range 2-3 (after 3 month, 1.5-1.9)
spontaneous superficial vein thrombosis 2.5, range 2-3
acute upper-extremity deep vein thrombosis 2.5, range 2-3
prevention of venous thromboembolism, high risk 2.5, range 2-3
mitral valve prolapsed with atrial fibrillation, 2.5, range 2-3

systemic embolism or recurrent transient ischemic

attacks despite aspirin therapy

rheumatic mitral valve disease and normal sinus 2.5, range 2-3

rhythm with the left atrial diamter > 55 mm

rheumatic mitral valve disease with/without atrial 2.5, range 2-3
fibrillation, previous systemic embolism or left atrial

thrombus

rheumatic mitral valve disease with AF and have 3, range 2.5-3.5

systemic embolism or left atrial thrombus while

receiving VKAs at a therapeutic INR




M4 szeu INR ihvwelulsadig g (de)

90

indication

targeted INR

bileaflet or a Medtronic Hall tilting disk
mechanical valve in the aortic position, normal sinus

rhythm and without left atrial enlargement

2.5, range 2-3

bileaflet or tilting disk mechanical valve in the mitral

position

3, range 2.5-3.5

caged ball or caged disk valve

3, range 2.5-3.5

mechanical heart valves and additional risk factors for

thromboembolism

3, range 2.5-3.5

mechanical prosthetic heart valves and systemic

embolism despite a therapeutic INR

3, range 2.5-3.5 (previous target 2.5)

3.5, range 3-4 (previous target 3)

bioprosthetic valve in the mitral position

2.5, range 2-3

bioprosthetic valves and history of systemic 2.5, range 2-3
embolism
lupus inhibitor (no other risk factors) 2.5, range 2-3

lupus inhibitor and recurrent thromboembolism

3, range 2.5-3.5
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v v v Y [
Trigger 13:  glucose < 50 mg/dl TudihenIdsvennitisienuildinaihmaludoad
v Y 9
3201 glucose W30 fasting blood sugar (FBS) “lué’ﬁﬁmqﬁum 7Y4uld fien
a 4 @ g‘ o ' Y] 3’
Unafe 70-100 mg/dl™ eszauthaalu@eadini 45-50 mg/dl dalunnzihaluion
o . [l < [ g‘ A A o ) Y a A A
1 (hypoglycemia) 8814 15 uszavthaaluaeanaadiasauiildinaenisuanensod
MsnpuaueINNaIIIenldsunlasazuanaisnuluudazyana  Tage1n1suaaaves
3’ o ' I 1
anzihamaludeadaldilu 2 Uszan®™ 1dun
. Y U 0'1 . . [ q'/ a [ . d'i
- autonomic symptoms Taun Tadu (palpitation), AIFU (tremor), INNNIIA (anxiety), (11D
200 (sweating), M2 (hunger)
- neuroglycopanic symptoms 1&un ‘Wf]aﬂ’i suasuudas (behavioral changes), quau
(confusion), DOUINAY (fatigue), ¥ (seizure), q ﬂgla N3 ij FnA (loss of consciousness)
=\ A A oy o o ) Yy A Aa
MINNDIMITULIIHI oA TMad U una U1z IidedIa

A~ o q¥a o A s _[30]
EleJﬁENW‘WﬂT‘iLﬂﬂWWﬁML’dﬂﬂm

v
wutes laun insulin, sraaiiaialuden ngu sulfonylureas
2
3 @ 1
wuluuanse 1dun
. =\ 3 a 1 o Y v . .
- pentamidine: TN UNYAD beta cell a1 ININITHAIVDY insulin
- quinine: INANTZAUNITHAT insulin
= dy M 9 1
Tumsanuitinumsdaldenaniz insulin taze11ungu sulfonylureas

) 1 Y [
aungau 9 Mihldinannzihnaludead ludlng™

1. critical illnesses
4 Y~ o { o 4 1 4
- hepatic insufficiency: tiloannduiiueiorznldlumsdunsied glucose Tusranme 1o
o o 1 1 [ 4
Imshauvesduunnses dawalidunies glucose 1danas
- renal  insufficiency: (H®IINEMITIINIUYeL lauANT0saanalnsTueenveg
insulin 1danaq
- cardiac failure: lins1una gy
. 3’ A o I Y . =
- sepsis: ©1M3111918 110001919921 UANIZUNINFOUVD sepsis  1ABUAUKADIN
[ 1 = o o 1 (= A A dy A o
waedede iy Imsduasied lusenme liieaneiilesniniiiden liinesiduanas

a v 4 A a A Yo 1A 2 9
Nﬂﬁal‘lf glucose WINUU Wiﬂlﬂﬂ‘iﬂﬂﬂWi‘ﬂEjﬂﬂﬂvlﬂﬁUGWTﬂihbJLWEJ\‘]W@ Lﬂu@u
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2. endocrine deficiencies
Y . . . . . A o Sy 1 ve
- lﬂﬂ?&l primary adrenal insufficiency (Addison’s disease) ¥13® hypopituitarism 1385
9 v
MFINYI i’JiJﬁUflfﬂ’Jg’ﬂﬂfﬂ‘ﬁTﬁﬂﬁlilgflfﬂﬂﬁuﬁﬂ\i%ﬂ\‘lﬂTJ%ﬁ1ﬂ1ﬁ1ulaﬂﬂﬁ1qﬁl
3. non-beta cell tumors
4. endogenous hyperinsulinism
- insulinoma (beta-cell tumor)
- TsannednuaNuHALNATY beta-cell DU 9
5. postprandial hypoglycemia
. . A .
- reactive hypoglycemia Tu EJ‘IJ’JEJ gastric surgery

YAy Yo ' o c:
- F;jTI"I,ﬂS‘LI ethanol i’JllﬂiJﬂﬂi’]"l‘Vi"liLﬂuizEJ%L’JEH‘L!”I‘L!

Trigger 4: digoxin level >2 ng/ml
L e g - . . _ _ '
digoxin %ﬂ!ﬂuﬁﬂﬂ’qu cardiac glycoside it therapeutic plasma concentration 8¢
] ] 1< U
Tusa9 0.5-1.5 ng/ml taz il toxic plasma concentration > 2 ng/ml[m ﬂfJNGLﬂﬂﬁnlélﬂ’JEJ
TUNA digoxin toxicity 18u therapeutic drug level Tagmmziieiinnig hypokalemia
1182 hypomagnesemia . seeznanmmizanlumsmgiaszavenludoanorasnineiniu
4
distribution phase fatl
- acute overdose: #19¢H1U distribution phase #a491a5YszM U AN 24 FaTue ua
] <3 @ @ A [ [ o A A o
i’]fJN]liﬂ@nllﬁ”liﬂiﬂﬁl”lz'Jﬂigﬂﬂﬂ”liumﬂﬂﬁaﬂﬁ]”lﬂ'iiJ']J'i%‘V]”l‘LlEﬂ 1-2 GH”JI?N INDIUYU
M35 IA5Y digoxin AUYMIA uardAamuiaszdveuiedssiiulszaniamlumsanms
= A o (32]
AABNUASINNNITUUDONUDIYN
. o o A 1o ' o o a ada Y Y
- therapeutic dose: H]”I%’Jﬂﬁgﬂﬂf]"l‘iflnﬂ”lllmﬁ"lﬂ’ﬂ 4 GH’JT?NWﬂ\‘]ﬁ]”lﬂﬂ'iﬁTiTﬂEl'J‘ﬁﬂmsU”llﬁu

[24, 32]

A o A A 1o ' o A A o
15313121201 Wﬁ@cﬂma']vlwﬁ'lﬂj'l 6-8 615'3111\1 (FYsIANUUITTUAD 12-24 “]5']111\1)

na9nuIMsen laedssulsemu’™
2INTNHUVUINIUNAY (acute poisoning) UNNAINMTTUYTEMIU AU

W1 12092109 extracardiac symptoms M1elu 1-2 1 Tuanasainfulsemue wagazisn
| . o Y [ 1 ] <
1 cardiac symptoms Uszu1a1 6 2 Tuarasnsvlsemuer oimsadiuIngaziilu
bradydysrhythmias Tag life-threatening dysrhythmias Wnaznanelu 24 $aTue™

a dgl’ [ . . . v A P Ay Yo . . A
DINIIWHLVULIDI (chronic poisoning) uﬂmﬂiu@ﬂwﬂmum digoxin IW®

[ a Y . A a A o w
M35y 1Ag019921A991nN15 1% maintenance dose Awnmull, msndsuglnuugasdrsy
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A A Ay 9 a aaa ' . . A < 1
Wi@iﬂﬁﬂuﬂﬁ@ﬂ’lﬂﬂWﬁﬂ’l, LﬂﬂﬂgﬂiﬂWizﬁﬂ’l\‘mW (drug interaction), Iiﬂﬁi@ﬂ13$!%Uﬂ38

U A a . . { @ <
ﬁﬂ?ﬂﬂxliulﬂﬂ extracardiac symptoms 130 dysrhythmias Nszeznavaieiurewiudu

o d o o 1 ] [~ . . .
dlanivasnnsudsemue oimsdiuInaazilu tachydydysrhythmias 1ag life-threatening

. a 9 1 [
dysrhythmias ﬁnﬂiﬂlﬂﬂhlﬂ“l{!ﬂ“]f’)\il’mﬁlf]\‘]ﬂﬁiﬂ‘]eﬂ

2IM3VD digoxin toxicity UTAIAIU

[32]

v
A[33]

. . [32]
1. cardiac disturbances

2. gastrointestinal symptoms 1dun

nonspecific: disphoresis, lightheadedness, pallor, palpitation, shortness of breath, syncope
bradydysrhythmias: first-degree AV block, sinus bradycardia, sinus arrest or exit block,
Mobitz I second-degree AV block (Wenckebach), asystole

tachydysrhythmias: ventricular premature beats, atrial premature beats, junctional
tachycardia, ventricular tachycardia, ventricular fibrillation, fascicular tachycardia

both: atrial fibrillation or flutter with a slow ventricular rate or third-degree AV
block, nonconducted atrial premature beats, paroxysmal atrial tachycardia with second
or third-degree AV block, wandering atrial pacemaker, junctional tachycardia with
fixed or variable exit block, bidirectional ventricular tachycardia

uncommon: increase congestive heart failure, mesenteric ischemia

1[32,33]

anorexia

nausea/ vomiting

diarrhea

abdominal pain

intestinal ischemia/infarction

9 1
3. central nervous system Ulﬂuﬂm]

visual disturbances (blurred/yellow vision)
headache

weakness

dizziness

apathy

confusion

mental disturbances (anxiety, depression, delirium, hallucination)
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[32,33]

- gynecomastia (IﬂﬂlﬂWWzlﬁf NV spironolactone)

- thrombocytopenia

- hyperkalemia (acute overdose)

MIIUInaLEN 150

1 Y
A1 digoxin toxicity @0911MIIHIRELENINEAUMADU ) AT

1. cardiotoxicity

1.1

diseases/ disorder

- cardiomyopathy

- CNS hemorrhage/ ischemia

- congestive heart failure

- electrolyte abnormalities

- myocardial ischemia/ infarction
- myocarditis

- pericarditis

- pheochromocytoma

- pre-excitation syndrome

- thyroid dysfunction

1.2 drug/ chemical

- bradydysrhythmias:
alpha-adrenergic receptor agonists, antidysrhythmics, baclofen, beta-adrenergic
receptor agonists, bradydysrhythmias, calcium-channel blockers, cholinergic agonists,
cholinesterase inhibitors, clonidine, guanabenz, imidazoline decongestants, nicotine

- tachydysrhythmias:
amantidine, antidysrhythmics, antihistamines, antimalarials, baclofen, cyclic
antidepressants, fluoride, metals, local anesthetics, meperidine, neuroleptics,

propoxyphene, sympathomimetics



2. visual disturbances
2.1 diseases/ disorder
- cataracts
- cerebrovascular disease
- corneal disease or injury
- diabetes
- glaucoma
- macula degeneration
- migraine
- optic neuritis
- retinal detachment
- vasculitis
- vitreous hemorrhage
2.2 drug/ chemical

- antimalarials
- carbon monoxide
- ergot alkaloids
- ethambutal
- metals
- methanol
- quinine
- salicylates
- tamoxifen

- topical irritants
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Trigger f5: theophylline level > 20 pg/ml
. S ! . ' 1% ]
theophylline  11luenlunqu methylxanthine o8 lugdunveFulsenu diu
= A . . [ . . = .
gﬂgmmmﬂ A9 animophylline el ethylene diamine salt # theophylline content Uszua
80% f1 therapeutic plasma concentration Y8381 theophylline ﬂéiuﬂhﬂ 10-20 pg/ml azil
toxic plasma concentration > 20 pg/ml™ sreznarmmizanlumsmiziaszaveluion
A v a a A
NOTITUNANYAD
- acute overdose: W1z 3ATzAUN TWROATUALAZAAMINYN 1-2 F21 T 1O NITUINTEAY
A P [32]
ﬂ?iulaﬂﬂLWNﬂluﬁiﬂﬂﬂﬂﬂ
. o [ A Aq Y . . . =
- therapeutic dose: 19123aszAaveNIA 1A 9 TuyneN1¥e1VY intravenous infusion 150
2 #2Tus vasnnlden Tasmssusemu®
YRl ~ Yo a = [ @ = A 9
Qﬂaﬂ‘w"lm‘ummummmmmawwau (acute overdose) Nﬂ%gll’fﬂfnﬁﬂﬁu[lﬁ
a . . = o (4 Yo = A
198U 1AL sinus tachycardia lasaziioinsnielu 1 1 luanasnnldasuelaenisfianso
Fudsgmuelugduuy immediate-release  dosage form  waziioinisaiglu 2-4 FaTuq
11915V 5emue Iugiun sustained-release dosage form  1Un153A vital signs LW
1 k4 1
widened pulse pressure LAzl MINNUUVO respiratory rate #9153 widened pulse pressure
v g . . - A @ A =3 =
il early sign U8 theophylline toxicity maizﬂwﬂma@@qﬂm 90-100 pg/ml ILUNIIE
life-threatening  toxicity 1&un generalized tonic-clonic  seizure, status epilepticus,
4 1 v
supraventricular 1l@¥ ventricular tachydysrhythmias 1®N91#191M5OU 9 No1zNY 1A 11
acute overdose f© hypokalemia, hyperglycemia Ii6i¥ metabolic acidosis™”
4 H
21IMINBUVUTOS (chronic toxicity) mmﬂﬂmﬂé’ﬂ’mﬁ'lﬁ'%um theophylline
{ ] a 1w 1< @ : 1 1
Tuvnan limunzauaadeiuiluszezinainalsdu, liver disease FITINAADAT metabolized
H Y
1, 1NAUYNT8152191981 (drug interaction), NITUIUNINAIHATUTINIMTADONVOIE
1 A Yo a A =\ . .
i’]Tﬂ”li!,m%ﬂ”lﬂ15uﬁ@l\‘ﬁ]$iqull'i\?ﬂ'Nﬂim"l@]ﬁJfl”llﬂuelJu”lﬂ Ej']J?]EJﬁ]%iJ cardiac dysrhythmia (8%
seizure ﬁi%ﬁlﬂEJ”Ii‘l!Lﬁ'f)ﬂ@hﬂ'j”lﬂ”lillﬁgﬂﬂ”llﬁuleUTQ ﬁ1ﬁ§ﬂ@1ﬂ1§‘ﬂNiﬁ’.ﬁﬂ‘]ﬂ/ﬂ\uauﬂ”lﬁ”li‘ﬁ
a3 9 A A A v ' Y 2
INYILANUDY AD maa‘umsuaxﬂaullﬁiﬂawmm 50% ‘Uﬂ\‘lﬁjﬂ]ﬂ uﬂﬂﬁnﬂu]lll'WUﬂ"I’J%
A Y ]
hypokalemia 18% metabolic acidosis 14 chronic toxicity N91191992119931IAA ML NUABET
SIGN Pj‘ﬂ gkl (tolerance)m]
ﬁﬂ?ﬂﬁqﬁgﬂ acute overdose 1YL 14T therapeutic dose W NUDIMITUAA
IBUALIND acute overdose 1@ life-threatening toxicity @ 1301AA laNszave ludoaganii

. <3
therapeutic level eaantios™



97

! [] P a -4
MmN s manTel I sz aadne199ziialiuay theophylline level™

theophylline serum level adverse drug event
(Mg/ml)
15-25 GI upset, diarrhea, nausea, repeated vomiting, abdominal

pain, nervousness, headache, insomnia, agitation,

dizziness, muscle cramp, tremor

25-35 tachycardia

> 35 ventricular tachycardia, seizure

S 1 1o & @
vineme 1. mgsel ez ass lisuiludesasandoan serum level™”
. . a d? 12 Y 1R s A
2. A1 arrrythmia 118 seizure 01992tnAUU Tag luTiigmsol lielseadqon o

s2d2e""

M3IUIneLenIin

1 Y
711 theophylline toxicity ApaRINIIHIRBUINIINAUNADU ) At

1. toxin mediated

- salicylates

- iron

- beta-adrenergic agonists

- alpha-adrenergic agonists

- cocaine

- metals: arsenic, thallium

- mercury salts

- status epilepticus initiators: isoniazid, amoxapine, bupropion, lindane, cicutoxin
2. non-toxin mediated

severe asthma

- sepsis
- diabetic/ alcoholic ketoacidosis

- hypoglycemia

CNS infection/ subarachnoid hemorrhage
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Trigger f16:  metronidazole 3® oral vancomycin
an ' T o Y Q
EJ”I‘]J;]%’J‘L!%I@EJL%W”I%ﬂQ?J broad spectrum antibiotics mldunsiateves
4
normal colonic flora @4Mal¥imsduInveuse Clostridium difficile wazaslfiinaeINg
Yy A oA 4 g9 &2 a Yo o = o ¢
NOUTYIN toxins NUBDTINWNUYU G]f\iﬁ”liJ”lSﬂLﬂﬂ@”lﬂ”lillﬂﬁQLm'J‘LlLL'iﬂﬁ]Llﬂ\i 6-8 dUarinasnn
A2 g9 = a v Y Yo ) A 9 v o ¥
nsulFe 11!‘].|”I\1ﬂ5i1!@ﬁ]§]$Lﬂﬂ‘ﬁﬂ\ﬂﬂiﬂﬂ“ﬂﬂi%%L'Ja”Iu”luﬁﬁﬂlmﬂix‘ﬂQﬁa\ﬁnﬂ?@ﬂi‘]ﬁn
Y _[33] o o = an ' a @ A
a1 mmummmawmmﬂgmuzgmaz%uﬂ UEAANAIT1EN 6
M3IUINY C. difficile associated diarrhea 1umqﬂ§ﬁ§€nﬂ%’%§ ELISA toxin
A Qddy = T A o ' A Y 1 3’ ] a3
test BIIFTUISY sensitivity N1 memsmwu“lﬂhamim’qﬁ]mszm’mm ’E)EJNllif‘I@]”lﬁJ‘lLl
a J o A va o o ' J (R c;y
Ti\‘l‘WEJ”ITJ”Ia?NellaThlﬂ51!1/]55’3%1/]\111!1/]1\11J§]1J9W]311J 3Jﬂ‘W?J’J”ILL'WTlﬂilxllllﬁﬂ’f)ﬁ]ﬁni%@]i?il‘ﬁﬂ
] yaq 9 @ &£ daA . A . ) o
1Az 1175 1H819095 N UMY BINADET metronidazole 1150 oral vancomycin §1UIUNITATIY

NReiAMsNeI Ry Clostridium difficile associated diarrhea HAAIAIAITNN 7 N3

AN ITALAAINIAITIN 8

msei 6 Anudssvesenl§Fuzuaazsiialunsiliing Clostridium difficile associated

diarrhea”"

low risk moderate risk high risk
aminoglycoside amoxicillin/clavulanic acid second/third generation
vancomycin macrolides cephalosporins
trimethoprim amoxicillin/ampicillin clindamycin
tetracyclines fluoroquinolones
piperacillin/tazobactam
benzylpenicillin
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M7 mMIasntes A siNe R e Clostridium difficile associated diarrhea™"

Y a Y o w
% % Vof 1o31na
Test
Sensitivity | Specificity
. I ax 9 o
Cytotoxin assay HuATAIg I 14101 24-48 Ha 1w,
Y Y
foal¥nszurumsves
. = Y
80-90 99-100 tissue culture A1 1T
9
g9 uazas e
MWL toxin B
Swlumsnuaey | Tanuld
ELISA toxin test 65-85 95-100 | @nnineruna’la
malu 2-6 2 1u9
aunsaasasy | 19an 2-5 Ju
o A 1 1
ORUTNUMS gae1n Lozl
Stool culture 90-100 98-100 .
52119 EIREIEREDNIT
v A Y .
AYNUDINTI N toxin
nageue o1 | Uanwlid anw
Latex agglutination va ,
Halaisy 5119 | mwizizas g
assay for glutamate 58-68 80-96 . @ v “ o
3 unvInsIveuEy
dehydrogenase Y amd 2
AIYITOULNY
9 Aaov
anulwazany | Mz luanuide
PCR assay toxin Ve
92-97 100 1912999909175
gene detection
cytotoxin assay
1o o Y & ama
lusuiudesnsan | simige (Julsa
g3z 193tade | invasive
Endoscopy 51 ~100

pseudomembranous

colitis
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Disorder

Typical presentation

C. difficile—assocated diarrhea

Antibiotic intolerance

Infectious enteritis or colitis (diarrhea
not associated with C difficile):
bacterial gastroenteritis, viral
gastroenteritis, amebic dysentery

Inflammatory bowel disease: Crofin's
disease, ulcerative colitis

Ischernic colitis

v 1 9
Trigger N7 IMIINUNUDA serum creatinine 08191708 0.5 mg/dl 611!9141

Recent history of antibictic use, evidence of colitis, fecal
leukocytes, fever; may not resclve with discontinuation
of antibiotics; diarrhes tygically watery, may be flend

History of antibiotic intclerance, no evidence of colitis;
resolves with antibiotic withdrawal

History of travel, camping, infectious contacts, or dey care
attendance; associated with nausea and vomiting

Bloody diarrhea, abdominal pain, neusea, vomiting, loss
of appetite, family history

History of vascular disease; pain associated with eating

v
aA

NU baseline serum

v E4
creatinine < 2 mg/dl W30 UMIINNUUUDY serum creatinine Uszana 30% 1u

e

190 aminoglycosides

3 baseline serum creatinine > 2 mg/dl Glulijﬂflﬁlﬁulﬁjﬁ’u 81 amphotericin B
A
bl

p1msuaaanny ldtiesves drug induced nephrotoxicity ADNTANRIVDI

v Y
glomerular filtration rate (GFR) @4 Nﬂiﬁﬁﬂﬁ NUVUUDI serum creatinine LA blood urea

nitrogen (BUN) fnYUzAINAIAANR0INUTENNVDY acute kidney injury %30 acute renal

. = 2 A P o Ao . A o ~
failure (ARF) 901904 Nﬂ15aﬂaﬂﬂﬂ1ﬂﬂu%ﬂu1ﬂﬂl@ﬂ GFR, urine output HIdNITADINTNY

' 4 [
FUAU MINIMSINNAIUYOY serum creatinine 9819100 0.5 mg/dl TUANT baseline serum

J Y v
creatinine < 2 mg/dl HazliMINNIUVYDI serum creatinine UL 30% Gluz’jﬁﬁ baseline serum

v J

% @ { o I ] 3
creatinine > 2 mg/dl wazduRusnums lgennasde wiudotia¥lumsasinaeun drug

induced nephrotoxicityBG]
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Aminoglycosides

' dy o Y a . . v -
ﬂﬂuﬂquuﬂﬂwmﬂ nephrotoxicity ludnbae acute tubular  necrosis

Y
L= '

3 Ed
QﬁﬂﬂWﬁﬂlN@Nlm 1.7-58 % Iﬂﬁl%gﬁﬂWﬂWNﬁuﬂJ@\‘l serum creatinine !LagflﬂTiﬁﬂﬁ\i‘ll@\i GFR
H E4
wasn1denliuda 6-10 fu Taedidiledendilaaizainnit 500 mi Ju wenvndideer
. . . . . o w < a 1
WU urine magnesium LA urine potassium wasting mmmﬁmmﬂummmuwy@la”lmmm
1 Y Yo dy A
“luﬂqu aminoglycosides naun ldmides 1aaail Ae neomycin > gentamicin > tobramycin >
amikacin > netilmicin > streptomycin ominss ﬂHWé])’JEJEJﬂuﬂEj:ll aminoglycosides 79
AAAINIATLAL serum creatinine nn 2-4 U WINWUN serum creatinine WY > 0.5 mg/dl A7
A o A Vv Ao I Y o . . ' < ..
W“’lﬂiﬂ!”lﬂi‘]_IGIJHWﬂEﬂ‘Viiﬂﬁfﬁl‘l‘]ﬁn 11!‘]JNﬂ§ﬂ!il”lﬁJ°L!@]@\Wﬂ dialysis @EJN]'liﬂ@]”lll renal injury

{2 . . . . g .
MnAN aminoglycosides induced nephrotoxicity UV reversible””

PYadudealumsiliing aminoglycoside induced nephrotoxicity 1At

1. duRUFAUYUIALT aminoglycoside
- large total cumulative dose
- prolonged therapy
- trough concentration > 2 mg/l
2. duiusAums 1 aminoglycosides Sawiveiiuivaeladu 4 Ao
- cyclosporine
- amphotericin B
- vancomycin
- diuretics
3. duiusiuannsvesdiedifiediau
- pre-existing renal insufficiency
- increased age
- poor nutrition
- shock
- gram-negative bacteremia
- liver disease
- hypoalbuminemia

- obstructive jaundice

- dehydration
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Amphotericin B

81 amphotericin B Mlina nephrotoxicity ludnyue acute tubular necrosis
A a .. d . v J A 4 <

ITITUINA nephrotoxicity 118 cumulative dosed 300-400 mg uazqmmimﬂmwﬁmﬂu 80%
(iJo cumulative dosed 19111nd 4 g TA89Z WU urine potassium, urine sodium H9¢ urine magnesium
wasting, WUNIIT distal renal tubular acidosis, 1IN159AA9U04 renal blood flow Lae GFR

1 YA A dgl .. . A A v Y
AW N NISINUYUVON serum  creatinine 1% blood urea nitrogen  tNBNUNITINHINIYYT

. = d' [ d' d' o Yya Aa 1 dy Y . Y

amphotercin B Adsvan@esilodedoanildinanivae la uen91niinis ¥ hydration file

. . . o a [ v I a 1 v
A18 0.9% sodium chloride intravenous $1491 1 an3/ U wvaaanubuiivdela ed1als
<3 i a .. . s ' :
AMuLlana amphotericin B induced nephrotoxicity mswqﬂmﬂ%’m 11499910 cell damage i

4
a I
el uny irreversible

PYadudealumsiliing amphotericin B induced nephrotoxicity 1ua

1 duiusiuen amphotercin B
- higher average daily dose
- rapid infusion
v o Jdo Y o A A
2 ’c’fﬂJWU‘ﬁﬂUﬂWiiﬁﬁ’JNﬂUﬂW@u ‘] AO
- cyclosporine
- diuretics
v o Jdo 91
3 ﬁNWH‘ﬁﬂUﬁﬂTJ%GU@\WJTJ’JEJ

- Dbaseline renal insufficiency

- volume depletion

A A o Y a . [36]
AuUnaon 9 91117179 acute tubular necrosis

1. 1AA9IANE ischemia 1ALIA hypotension, vasoconstriction
a . Y
2. INAIN exogenous toxins 1@un contrast dye, heavy metals

3. 10N endogenous toxins 1aun myoglobin, hemoglobin
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[

Trigger 18:  WBC <3,000 pl'1 “lué’ﬁ"l?f VNI drug induced neutropenia

< A A . A ad 3 -1

HAROAYII 1150 white blood cell (WBC) yalnane 4.3-10.8 x 10 ul
15znoudie neutrophils (45-74%), bands (0-4%), monocytes (4-10%), lymphocytes (16-45%)
bosophils (0-2%) 1t eosinophils (0-7%)[30’37]

10 absolute neutrophil count (ANC) aa@1aduieend1 1,500 I’ §a313in1e
neutropenia uaziiie ANC  aa@1adtiesndn 500 |,|1_1 %Tmﬂu severe neutropenia N30

agranulocytosis . #1130 IM ANC Idoingas™

WBC (cell/ul) x %(PMNs* + bands)

ANC =
100

*PMNs: polymorphonuclear neutrophil

AU1AVDI neutropenia

1. imsadsanasnnaunga o
1.1 Aannetlaun e11unqu alkylating agents, antimetabolites 1taz811uNg1 non-cytotoxic
agents Ed;u 9
1.2 hematologic diseases 1&un idiopathic neutropenia, cyclic neutropenia, Chédiak-Higashi
syndrome, aplastic anemia, infantile genetic disorders
1.3 tumor invasion, myelofibrosis
1.4 nutritional deficiency 1&un ¥1@ vitamin B12, folate (Tﬂammﬂué’ﬁ?‘immaﬂa ?J’f)ﬁ{)
1.5 infection 1aun tuberculosis, typhoid fever, brucellosis, tularemia, measles, infectious
mononucleosis, malaria, viral hepatitis, leishmaniasis, AIDS
2. ﬁmsﬁwmaﬁ peripheral mﬂmma@'n i
2.1 antineutrophil antibodies
2.2 autoimmune disorders lALLA Felty’s syndrome, rheumatoid arthritis, lupus erythematosus
2.3 1NANYT 1FU amiopyrine, Ol-methyl dopa, phenylbutazone, phenothiazines
2.4 Wegener’s granulomatosis
3. transient neutropenia
3.1 acute endotoxemia
3.2 hemodialysis

3.3 cardiopulmonary bypass
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£
v A[37]

na'lnmsiia drug induced neutropenia Haail
1. aﬂmiﬁ%lNiﬂﬂ"lGUﬂiz@ﬂ 1dun Elﬂuﬂ’cj:ﬂJ cytotoxic drug, immunosuppressive therapy
9
2. JUGINIZUIUMNST proliferation U myeloid precursors 1&un ﬂﬂuﬂ’qu chloramphenicol,
trimethoprim-sulfamethoxazole, flucytosine, vidarabine, antiretroviral drug
3. AUTVY immune Y94319018 TABILITUINA neutropenia 11811 7 31 vidsnn ldsven Tu
~ Yo A d 1 a 9 I ) @ Yo A
518‘1/]Lﬂﬂllﬂi‘]_lEJ”IVILTJM?(”ILW@]‘N”Iﬂ@uﬂ”ﬁ]%%LﬂﬂllﬂGLIJL’JE]"IUJH‘K’JTNQWQ\W”Iﬂllﬂi1JEJ1 1o
A & A ddgl Y A o Y a . dy
ngagluaige1nsazisuavunely 5-7 Ju ernirlnina neutropenia Tugiuvuil
Y 1 ' . egqe . .
1dun #1NQU penicillins, cephalosporins, sulfa-containing compounds

,:; A a . [37]
MINNY9  F1IYNITYINNUIIYIIUNITINA neutropenia

NQUY 319MTY
antiarrhythmics tocainide, procainamide, propranolol, quinidine
antibiotics chloramphenicol, penicillins, sulfonamides, vancomycin, para-

aminosalicylic  acid, rifampin, isoniazid, nitrofurantoin,

ganciclovir

antimalarials dapsone, quinine, pyrimethamine

anticonvulsants phenytoin, mephenytoin, trimethadione, ethosuximide,
carbamazepine

hypoglycemic agents tolbutamide, chlorpropamide

antihistamines cimetidine, brompheniramine, tripelennamine

antihypertensives methyldopa, captopril

anti-inflammatory agents aminopyrine, phenylbutazone, indomethacin, ibuprofen, gold
salts

antithyroid agents propylthiouracil, methimazole, thiouracil

diuretics acetazolamide, hydrochlorothiazide, chlorthalidone

phenothiazines chlorpromazine, promazine, prochlorperazine

immunosuppressive agents | antimetabolites

cytotoxic agents alkylating agents, antimetabolites, anthracyclines, vinca alkaloids,

cisplatin, hydroxyurea, dactinomycin

[a0)
=
-3

recombinant interferons, allopurinol, carbamazepine, levamisole,
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Trigger N9: platelet count < 50,000 |,|1_1 “lué’ﬂwﬁ“lﬁ'%”umﬁﬁswmu drug induced

thrombocytopenia

< . .
INAALADA M0 platelet HUNUIM U normal hemostasis 118 thrombus formation

AilnAveaniaien Ao 150,000-450,000 ul'  MWInNAAEBAAAGINIT 150,000 ul'  §A93

NE thrombocytopeniam !

4 [ <} - U 1 a . o .
iWeszaunaa@on > 100,000 ul' #1)2evz litfa abnormal bleeding 13192 1451 major

(371
surgery

A o <3 A 1 1 -1 =\ FIA =\
- OTTAUINAALARADYIC YN 50,000-100,000 pl YD severe trauma Qﬂaam%%zumaz

BoavntIunNlna-

A o <3 A (] 1 -1 Y = A Y =
- BTTAUINAAIRDABYTL I 20,000-50,000 pl @ﬂ?ﬂ@Wﬂﬂ$Nﬂ13$Laﬂﬂ@@ﬂVlﬂ ninuy

. [37]
minor trauma

4 @ <] - a .
- iifeszdunanidien < 20,000 pl| @13159LAA spontaneous bleeding

A ) 3 A -1 A A a NEY
- wasaumnaaaon < 10,000 pl ﬂ$LWllﬂfJ13JLﬁfl\1‘1uﬂ1ﬁlﬂﬂ severe bleedmg

A1M7Y04 thrombocytopenia
. d! a a a 9 1
1. production defect Gﬂﬂlﬂﬂi]"lﬂﬂ’ﬂllNﬂﬂﬂ@]“‘ﬂ@\i]’lﬂlﬂixﬁ]ﬂ “lmm
- hematologic disorders
- bone marrow aplasia
- refractory anemias
- pre-leukemia
3 A 1 @
- wzieuwsnsznelUda lunszgn
. &£ a 9 9 1
2. abnormal sequestration Fanavnanzinula laun
- congestive splenomegaly
- liver disease
- storage disease

- tumor
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. production defect 32UNY abnormal sequestration 18un

hematologic disorders
leukemia
lymphoma

myeloid metaplasia

. excess destruction

(AN immune 1AMA viral infection, bacterial infection, idiopathic thrombocytopenic
purpura (ITP) LA UHANT

nm gy a . Y 1 .. . . . . .
ul,ll"l,ﬂl,ﬂﬂﬁl”lﬂ immune 1'l,ﬂl,!,'ﬂ vasculitis, prosthesis, disseminated intravascular coagulation

(DIC), thrombotic thrombocytopenic purpura (TTP), hemolytic uremic syndrome (HUS)

Y
na'lnmsina drug induced thrombocytopenia Ngai™

. . . o v o NP
direct toxicity reaction: mﬁ!,ﬂummmz gUYINTEUIUNIT thrombopoiesis €N Naiﬁjaﬂ
M3e5 megakaryocytes i]”lﬂ"lsllﬂizig]ﬂ 1Y EJﬂuﬂEjll chemotherapy
. . { < v @ . I
hapten-type immune reaction: ety wmmz”lﬂﬁmﬂu platelet glycoproteins "l?ﬁﬂu
9 . . o Y a . I A ' . T

hapten UAENILAU antibodies mlnanis lysis UDUNAALADA LYY quinine, quinidine,
gold salts, sulfonamide antibiotics, heparin

. . . { v W

innocent bystander-type immune reaction: e udum mz"lﬂﬁm N1 platelet membrane

Y Y . . 0 Y a . 3 A ! ST
JE hapten UAZNTLAU antibodies mlvnams lysis VBIUNAAADA YU quinidine
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M3197 10 519M501NTII109IUNTINA thrombocytopenia

Observational study evidence Indomethacin

Carbamazepine
Phenobarbital
Phenytoin
Valproic acid

Case report evidence

(“probable” or “definite”

causality rating)
Abciximab
Acetaminophen
Acyclovir
Albendazole
Aminoglutethimide
Aminosalicylic acid
Aminodarone
Amphotericin B
Ampicillin
Aspirin
Atorvastatin
Captopril
Chlorothiazide
Chlorpromazine
Chlorpropamide
Cimetidine
Clarithromycin
Clopidogrel
Danazol
Deferoxamine
Diazepam
Diazoxide
Diclofenac
Diethylstilbestrol
Digoxin
Ethambutol
Felbamate
Fluconazole
Gold salts
Haloperidol
Heparin
Hydrochlorothiazide
Ibuprofen
Inamrinone
Indinavir

Interferon-alfa

Isoniazid

Isotretinoin

ltraconazole

Levamisole

Linezolid

Lithium

Low-molecular-weight heparins

Measles, mumps, and rubella
vaccine

Meclofenamate

Mesalamine

Methyldopa

Minoxidil

Morphine

Nalidixic acid

Naphazoline

Naproxen

Nitroglycerin

Octreotide

Oxacillin

p-Aminosalicylic acid

Penicillamine

Pentoxifylline

Piperacillin

Primidone

Procainamide

Pyrazinamide

Quinidine

Quinine

Ranitidine

Recombinant hepatitis B
vaccine

Rifampin

Simvastatin

Sirolimus

Sulfasalazine

Sulfonamide antibiotics

Sulindac

Tamoxifen

Tolmetin

Trimethoprim

Vancomycin
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Trigger 7110: delirium
.. I a a Y 2 @ . =
delirium L‘]Juﬂ’J”liJNﬂ‘]JﬂGlﬁlJ’tNﬂ’J”liJgﬁﬂ@]’J (consciousness) (LALUNIT

1

A o 9 .. £ o a dg’ [ 3 [39 va t4
Lﬂaauuﬂmmssug (cognition) GIN3Jﬂﬁ]$l,ﬂﬂ“'lluﬂ”lfl(luixﬂxﬂuiilﬂﬁ] QUANTIWUUDN

delirium Wusz10 10-30% vodThenidninyalulsanenadielsanieergsnssu™
1 I U { a qg.:
Taonundeniluaunglszunm 12-39% vosdireiina delirium Nevua™”
.. Y 9 o w o’ A Y .
delirium 13150 1FUNUAIBMANNDU g 1&un acute confusional state, acute
brain failure, toxic encephalopathy, acute organic brain syndrome, reversible cognitive deficit,

. . . . . . [42,43
toxic psychosis, intensive care unit (ICU) psych0s1s[ :

The American Psychiatric Association's Diagnostic and Statistical Manual, 4"

Y
Y v A[39]

edition text revision (DSM-IV-TR ) 18111191)5210nv04 delirium aua e 1asil

1. delirium due to a general medical condition

2. substance-induced delirium (due to a drug of abuse, a mediation or toxin exposure)
- substance intoxication delirium
- substance withdrawal delirium

3. delirium due to multiple aetiologies

4. delirium not otherwise specified (if aetiology is indeterminate)

. .. [39]
Substance-induced delirium

v

.. A a . . . = = AR I
delirium  NINAVIN substance intoxication ﬁ]%ﬂJmmSﬂ”lfJ‘lulliJﬂquQlliJﬂ

) o Yo A & 1 l < A As & aa
GH'JIN\‘]‘WQ\T?]”IT]"I,@TU811/]Lﬂ1!ﬁ”ll1fi@ﬂu"u1ﬂﬂq\1 LL@]E’J81\115ﬂ@]1ﬂ81ﬂ1\1‘]ﬁﬂﬂ‘ﬂNﬂTﬂiQ%'J@]u”lu

(19 diazepam) 0199zA0e a1 lumsazanveseaudeszauh IfinaeIns Wowgaly

'
=8 9 Y

. ad A4 = vy ¥ 4 A
810172 delirium %mumﬂ“lu'fluﬂ%ﬂum"luﬂ’m EJﬂL'JLlEj‘V]llﬂﬁJﬂ1ﬂlﬂuﬁ1lﬁﬂﬁﬂ1ﬂ‘ﬂuﬂ
9 A yaa . ddgj [ Y I
E\!q\iﬂﬁg HIopny brain damage mmimi}ﬂzﬂﬂmwmmﬂwqﬂhmmunmum

delirium N1AAD1N substance withdrawal dzinAoTEaUe lUAITAANAINTD

[

F4 ] H g ' '
luitleeanaimerdsninmsaanserigaomiluanure 1wy o1lunqu sedative, hypnotic,

'
yaa o

. . ) @ a wa . . A Yo A
anxiolytic @IWIURANUNITVUDDNUDIYIAAT Hilseda drug interaction w3e lasuenmiu

U

v v E4
AUNAM Y TAD1IVZINABDINITHAININHYASINT DAAUUIAGTN T TUvLIAdT UBNIINI]

A a 1 o 1 a A J . a Y
igﬂgna1lﬁﬂlﬂﬂ@1ﬂ1§%$ll§lﬂ§l1\1ﬂuVlﬂclufl'lllﬁa$°l)'u@ Tﬂﬂﬁnmﬂu long acting %Lﬂﬂmmi%
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H1ne1lugluuudu 7122 substance withdrawal delirium ®199gip 1508 e TR Tu

A = =2 o L4
139019920 IMIUIUDY 2-4 FUan

The American Psychiatric Association's Diagnostic and Statistical Manual, 3

edition revision (DSM-III-R) iag 4" edition text revision (DSM-IV-TR) ”lﬁ’“lﬁmmcmumi

aa o .. Y o dy
1998 delirium 1391911

N152UR8 delirium 13 DMS-III-TR!

[44]

criteria A:

criteria B:

criteria C:

criteria D:

criteria E:

reduced ability to maintain attention to external stimuli (e.g., questions must be

repeated because attention wanders) and to appropriately shift attention to new

external stimuli (e.g., perseverates answer to a previous question).

disorganized thinking, as indicate by rambling, irrelevant, or incoherent speech.

at least two of the following:

(1) reduced level of consciousness, e.g., difficulty keeping awake during
examination

(2) perceptual disturbances: misinterpretations, illusions, or hallucinations

(3) disturbance of sleep-wake cycle with insomnia or daytime sleepiness

(4) increased or decreased psychomotor activity

(5) disorientation to time, place or person

(6) memory impairment, e.g., inability to learn new material, such as the name
of several unrelated objects after five minutes or to remember past events,
such as history of current episode of illness

clinical features develop over a short period of time (usually hours to days) and

tend to fluctuate over the course of a day

either (1) or (2)

(1) evidence from the history, physical examination or laboratory test of a
specific organic factor (or factors) judged to be etiologically related to the
disturbance

(2) in the absence of such evidence, an etiologic organic factor can be presumed
if the disturbance cannot be accounted for by any nonorganic mental

disorder, e.g., manic episode accounting for agitation and sleep disturbance
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[39]

criteria A:

criteria B:

criteria C:

criteria D:

N15219n8 Substance withdrawal delirium 913 DMS-IV-TR

disturbance of consciousness (i.e., reduced clarity of awareness of the
environment) with reduced ability to focus, sustain or shift attention

a change in cognition (such as memory deficit, disorientation, language
disturbance) or development of perceptual disturbance that is not better
accounted for by a preexisting, established or evolving dementia

the disturbance develops over a short period of time (usually hours to days)
and tends to fluctuate during the course of a day

there is evidence from the history, physical examination or laboratory
finding of either (1) or (2)

(3) the symptoms in criteria A and B develop during substance intoxication

(4) medication use is etiologically related to the disturbance

[39]

criteria A:

criteria B:

criteria C:

criteria D:

disturbance of consciousness (i.e., reduced clarity of awareness of the
environment) with reduced ability to focus, sustain or shift attention

a change in cognition (such as memory deficit, disorientation, language
disturbance) or development of perceptual disturbance that is not better
accounted for by a preexisting, established or evolving dementia

the disturbance develops over a short period of time (usually hours to days)
and tends to fluctuate during the course of a day

there is evidence from the history, physical examination or laboratory
finding that the symptoms in criteria A and B develop during or shortly after a

withdrawal syndrome
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9IMINADUNYDI delirium’™”

1 v A d? A= [~ @ A& ) = a
FIUNINDINITUNNAVUNUN 53850'61’]&1]1!'31!1’13@&1]1!%31“\1 mwzmﬂiiﬂ
o d & v y o w Y
(course) gutazemMsvz uiuuyu ] a4 €] (fluctuation) mmmmﬂumuazmi]ﬂmm@ﬂﬂ

% 1 < { J
DINITUNMIYDYINIIALI 'Enﬂ’lﬁ“ﬁW‘leg]}l!ﬂ

1. attention impairment

a 3 ] = a o A o Iy 1
eummlmuazmmm% "lummsa3Jfm1ﬂumimqmmam"1ﬂllamm

2. memory impairment and disorientation
91 = = o qg/’ ] o A ) Y
E\!ﬂ?EJ@TQNﬂUTNQQJJLﬁEJﬂQTNﬁ]TS%fJ%ﬁu "l,?Jﬁ”IﬂJ”Iiﬂﬁl”lliﬂxﬁ”l'ﬂﬁiJ"lﬂ
dyﬂll .. 1 = o Ya [ A J
uammuzgﬂw delirium ﬁﬁuiﬁfyllﬂ!ﬁﬂﬂ"ﬁi‘ﬂ?}tﬂﬂ?ﬂ‘ﬂ!?ﬂ"l AOIUN LASHONITNY

3. agitation

Y =\ 1 . . d' d' =S @ 9
F;j']J’JEJBﬁ]i]%?Ji’J”Iﬂ”Ii’gu’J”IEJ (agitation) FUBAINIUBDIIINGYLFTINITIU]

U

(disorientation) lag & UaY (confusion)

4. apathy and withdrawal
91 a = Y . =
Ejﬂ?flﬂ1ﬁ]ﬁ]$3~l@1ﬂ15qﬁllﬁi”l (depression) ANNBDYINDINMITAAAL UNIT

A
wnaoulvianas

5. sleep disturbance
1% A 9 1 = 91 @
miuauwammzmmumm@ﬂwﬁmm‘lﬂ Qﬂaaa1%%zuauwau1u;aa1

@ A A
na1vTuazau lunainaau

6. emotion lability
1 4 1 a Y]
170 delirium @ W1TDUAAIDITVAL IAMAINKAY 1HU IANNIIA (anxiety)
H < . @
131 17n (sadness) 1191114 (tearfulness) §anTugy (euphoria) TasamnsoudasoIsHal Ia

vanguuu luueazszezing 1sa

7. perceptual disturbances
Y = a2 ¥ a v W v A . . &
Aileonvsz@enanuaisalunmsuendus1Nduda 111 hallucination %4
1 ' I Y a
drulvgjeziiu visual ¥3 auditory hallucination UeNINTHB19AZT0IN1THAIAA (delusions)

c'fmﬂuwa ﬁmﬁmmmmﬂ disorientation 401¥ memory impairment



112

8. neurologic signs
’G’HN13ﬂW‘Uﬂ1ﬂ15l!ﬁ$@1ﬂ1ﬁllﬁﬂ\‘l“ﬂﬂﬁz‘U‘U“lJﬁ%ﬁTﬂulﬁlﬁaﬁlllﬂ‘ﬂ LU tremor,
.. o ' A A o A Yo a A o
asterixis, myoclonus uﬁ]ﬂﬂWﬂtuﬂ’Jﬂ@Wﬂ%%@WHWi@L‘Uﬂuﬁuiﬁ@llﬂaﬁﬂﬂ uazuﬂmummmw

MImaundedlFaisa @y MIfanUUY MIAUNIAIONYT

9. electroencephalography (EEG) investigation
AIWITONY diffuse  slow waves 91NN1IATIV EEG Gl,uﬁjﬂw delirium 4

dementia

2]

A1UNAV04 delirium'”
1. toxins
- prescription medication: anticholinergic properties, narcotics, benzodiazepines
- drugs of abuse: alcohol intoxication, alcohol withdrawal, opiates, ecstasy, LSD, ketamine,
cocaine
- poisons: inhalants, carbon monoxide, ethylene glycol, pesticides
2. metabolic condition
- electrolyte disturbances: hypoglycemia, hyperglycemia, hyponatremia, hypernatremia,
hypercalcemia, hypocalcemia, hypomagnesemia
- hypothermia and hyperthermia
- pulmonary failure: hypoxemia, hypercarbia
- liver failure/hepatic encephalopathy
- renal failure/uremia
- cardiac failure
- vitamin deficiencies: B12, thiamine, folate, niacin
- dehydration, malnutrition
- anemia
3. infection
- systemic infection: urinary tract infection, pneumonia, skin and soft tissue infection, sepsis

- CNS infection: meningitis, encephalitis, brain abcess



113

4. endocrinologic condition

- hyperthyroidism, hypothyroidism

- hyperparathyroidism

- adrenal insufficiency
5. cerebrovascular disorder

- global hypoperfusion state

- hypertensive encephalopathy

- focal ischemic strokes and hemorrhages
6. autoimmune disorder

- CNS vasculitis

- cerebral lupus
7. seizure-related disorder

- nonconvulsive status epilepticus

- intermittent seizures with prolonged post-ictal states
8. neoplastic disorder

- diffuse metastases to the brain

- gliomatosis cerebri

- carcinomatous meningitis
9. hospitalization

10. terminal end of life delirium

A o Y a ..
e1Ni51991UM 1410A delirium

1. pure anticholinergic drugs
d' = z{ . . . a o Y a .. d!
YINUYNTD anticholinergic Tuvuia qmﬂwﬂmmmmﬂmnﬂ delirium 3

A 2 £ ) 91 a = ' . : =
ﬂfJTNLﬁEJQi]?JLW?JllTﬂGIJuGLuEQQBTQLLagﬁjﬂ']ﬂVITQﬂ@ YINAINITONIU blood-brain barrier llﬂﬂ

e 1ina delirium 18110081 ARIU blood-brain barrier 181108

2. antidepressive drugs

4 Y
aﬂuﬂqu tricyclic antidepressants T}ﬂ@]?ﬁi}‘ﬂ‘ﬁ anticholinergic muuﬂﬂuﬂqm
3 v 1 { { . . o a .. B .. .
H3edautlunguiinudesgs (high-risk) Tunmsildine delirium™ *' Tag amitriptyline 1

¢ ~ A 45

4
f)NT anticholinergic §INGA LIAL nortriptyline 1l f)NT anticholinergic Hoon qe
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' . . . 1 . ) o Y a

&lﬂuﬂqn serotonin reuptake inhibitors 1Y fluvoxamine U318 1UN11%INA

.. 1 < J d"d = o Y a .. 9 ' '
delirium 0819 lsnauer lunguiiinnudsslunisilding deliium  dosniierlungu

L . (451
tricyclic antidepressants

3. antipsychotics

4
=

m“lumju antipsychotics ‘ﬁm]ifl‘ﬁ anticholinergic ¥ thioridazine,

-

levomepromazine 118% chlorpromazine 81413071 1¥ine delirium 14 dwmsven haloperidol 9

3 [ 1 a o a .. ] Y
e 145y behavioral symptoms lufileTsada ansaihilding delirium ldgwdsany

HAANNITBI9EAINI8 thioridazine'

61 olanzapine @130 1A delirium I8 Tudileu1ese dauelungy

atypical antipsychotics au g (U risperidone, clozapine wianuwaseiliing delirium tiod
S [45]

nge

4. lithium

¢ lithium @509 1¥WiAa delirum lAloliszaunlwdasagas dmsudile

Y
geoguazfilieTsnaadansnna delirium TAAaATER Do lithium agluvinamssn™*

5. anxiolytics

11uNqu benzodiazepines a11150M11MIAA delirium 18 1udge01g 199910

4
receptor 17214 1IUIAVY 11AZAT metabolized Vodenanas ™™

6. sedatives
v

4
o1 lunquililiing delirium 91nM3g0T anticholinergic™

7. dopamine activating drugs

o J

11ungu dopamine-activating drug 15091 19%10A delirium 18 Tagduius
Auvaei lasy
8. antiepileptics

g1nQN antiepileptics 131891u1IAA delirium Tag linswna lniFanu™

9. histamine H, receptor blockers

81 cimetidine 4310 NA W0 1F1IAA deliium  1d1pe d SN

ranitidine 1182 famotidine 131509117109 delirium 1A ARSI ULATID8N I cimetidine'™ "
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10. analgesics
91nqu NSAIDs Nn¥ialisteauiliing deliium ™ *' Tasgrinulosnga

Ao indomethacin @115 Ue1TUNGY opioids H3rea 1 1dIAe delirium Tudihegeiguaz
Athelsaga™
11. antihistamine drugs
' s
81 antihistamine ﬁaaﬂqmmnuuﬂizﬁmmuﬂmq 1%¥Y diphenhydramine,

. . . . o q¥a L. [41,43] = A
dimenhydrinate, chlorpheniramine 8131150911 1#10@ delirium Taganudesvess Tunquil
g luszauiunans (moderate risk) ™

12. antiarrhythmic drugs

4 v
g1 disopyramide[41’45] il f)N 5 anticholinergic Ngadeawrsaniliinag

a

]
=

delirium 1A11nAiga d1150e7 quinidine 1ag verapamil JInudsslunisiilving delirium

T8 luszauthunai™

13. calcium blockers
. . .. = o Y a .. A
81 verapamil (0 nifedipine H51eaum1iing delirium Tagn21d89v0981
E4
nguiiegluszauthunan®

14. beta-blocker

11uNqu beta-blocker TABIMNIE propranolol 51891 1%IAA delirium'"*

15. diuretics

o1 1unqu thiazides AANR1HIAA delirium Tasr1unienaln dehydration,

. , . . = {
electrolyte alteration” " *' 118 orthostatic reaction 1A Y slow-release HANUFBIAARL "

16. digitalis
e lungu digitalis Nszaveludoageamsoilding delirium™*
17. antibiotics
AISAYIAI8T antibiotics HANWFHANI1BNIUNINA delirium  LATAINEIN
Aa ' A a d? a A Aa di’ A& 9 = [45]
lunssziug delirium NNAVUNAIDINNMTAAFD YT 01T UMAV ARSI INEN

18. asthma drugs

&1 steroid 1A theophylline Tuvwageawisoilving delirium™*

19. laxatives

4

A = o o Y a .. 9 ' @ !
EJ”I‘mJE]‘VI‘ﬁLﬂ‘L!EJﬁ%?J”IEJﬁ”I‘JJ”IiE]‘V]ﬂWLﬂﬂ delirium llﬂu,mmaﬂuclmmaxuﬂﬂa

(] < Y < o Y a .. Y =1 v [45]
i’]EJN]'liﬂGnllﬂ”l’Jz‘ﬂ’f)xiﬁjﬂﬂ’f)ﬁ]i]?.i‘i/lﬂﬁlﬂﬂ delirium "lm%ummﬂu
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Trigger i 11: ALT> 3 x ULN 138 ALP>2x ULN

liver injury AUHUEIWVD9 US FDA working group 12000 1w N3
Lﬁll“]djg‘uelj’f)ﬂ alanine aminotransferase (ALT) > 3 wveanil nﬁq 39 A (upper limit of normal,
ULN) #30fmstfiniuued alanine phosphatase (ALP) > 2 ti1wesainagega wiolins
(U104 total bilirubin (TBL) > 2 m'1611mﬁwﬂﬂﬁqqqﬂ«fqﬁuﬁuﬁﬁuﬂmﬁm‘fumm ALT

uaz ALP  91/an138iv09 drug induced liver injury ®g#1sganas 1: 10,000 94 1: 100,000

U321AMY04 drug induced liver injury’ "
1. predictable reaction (intrinsic hepatotoxicity)
2. unpredictable reaction (idiosyncratic hepatotoxicity)
ANUUANANTZHIN predictable hepatotoxin H9& non-predictable hepatotoxin

uaadeasan 1194

MINN 11 ANUUANANTZHIN predictable hepatotoxin 8% non-predictable hepatotoxin

predictable reaction unpredictable reaction
wa 4 A 7o
- QUANITUG - UANTIIUA
v o Jdo ' o Jdo
- GUNUTHUVUIAYT - vlllﬁ'llWH‘ﬁﬂ'UﬂJuWﬂEﬂ

v Y

- naneluliffurdannldsven szozainana liudueu (daua 1
a A . . o A A = A "o

- 1NALID9910 direct toxicity VOIAIT 13D Hou 04 17 ¥5001992UIUNINIY)

. < 091} ' o <3| @ { .
metabolite V®IY G?QWU@QLL@ﬂ’ITV]ﬂa@Q uﬂﬁ]mﬂuaﬂymmmmﬁlﬂu hepatotoxic

da

Tuda drug

Y 1 []

- @79819 1FU MTIAANYADAUIILDIDIN

1@5ven paracetamol NUYUA

2
@ T o3|
NNl Uszinnues drug induced liver injury fagansousialdiy immune

mediated (allergic) (18¢ non-immune mediated (non-allergic) FINNUUANANLAAIAIAITI

= [47]

12
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MINN 12 ANULANANTEHIN immune mediated 118 non-immune mediated drug induced

liver injury

%

D
U9

immune mediated

non-immune mediated

latency peroid

1-6 dlaf

(niu

- nitrofurantoin, methyldopa,
diclofenac, minocycline DERY
very long latency period

- sulfonamide, erythromycin
Ieg amoxicillin/clavulanic
acid @150 1nina liver
injury vias1nvga 9o 11l

1A 3-4 d1las)

1 1hou-11

fever, rash, eosinophilia

NUIINAE

Tunoewy

A1310@ liver injury ti/®

Y
Ta5uendn

IneA

Tunoaina

v Jdo

MIFUARUTIVUUIAY

Tuduiusiuuunae

v J

v o o A 1o
mmmuwuﬁmﬂmuwu‘ﬁ

AVVUIAY

DY

3N hypersensitivity

syndrome 31 phenyltoin[46]

81 troglitazone

11321998 drug induced liver injury

lisimsnageummztNe 31998 drug induced liver injury  teivgIHane Iy

MIAATUNADU ) 00N T10AZIDYAUTAIAIN N

[46]
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1132198 drug induced liver injury

Biliary abnormality
Ultrasonography
CT scanning Viral hepatitis
MRI or MRCP Hepatitis A IgM antibody
ERCP Hepatitis B surface antigen

Hepatitis C antibody
Hepatitis E antibody

Autoimmune disease
Antinuclear antibody

Smooth-muscle antibody Alcohol
Gamma globulins History of alcohol use
Alcohol level

Ratio of AST to ALT »2:1

Metabolic and genetic -
Ferritin level
Iron, TIBC ) \-—- Hemodynamic
Ceruloplasmin Hypotension
ALAT level Shock

Heart failure
Vascular occlusion

L

Possible drug-related
hepatotoxicity

< a 1w
sluyuaNUIuN YA

] IS a 1 o Y o a A - .
gsouteanudunivaedylaiilv 3 ¥iia Ao hepatitis pattern, cholestasis

pattern 1@ mixed pattern” " @1UA liver enzyme 510ALIDYALAAIAIATIIN 13

Y I A 1w 1 .
maei 13 uaasgluouanuiluiivaeduaiua liver enzyme””

pattern biochemical marker R
hepatitis pattern ALT >3 x UNL >5
cholestasis pattern ALP >2 x UNL <2
mixed pattern ALT >3 x UNL ttag ALP > 2 x UNL >2 ﬁﬂ <5

1MUY ALT 19031 upper normal limit

R = ;
NUIUNUDI ALP ﬁi‘;Nﬂ’J”l upper normal limit
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21NISLUAAININAAUN

1. Hepatitis pattern

hepatitis pattern (JugUnUDANEAINT hepatocellular injury #1)28019927
91015 19U UIaleen 187 (malasia) 11AN09 (abdominal pain)™ YrameTasadiuun
BOUINAY (faligue) " AUMADIAUHADY (jaundice)

hepatitis pattern with jaundice 3 serum bilirubin > 3 x ULN Tag'i'14%
AUNAVIIN biliary obstruction 130 Gilbert’s syndrome zHoATIMIITOFIAUTZUID 10%

' ! [47 s . . . . . .

(ag“luma 5-50%) lunsainuag jaundice 8¢ impaired hepatic function (INR > 1.5)

4
37UNU encephalopathy AN severe liver injury winazaInarinaduniely 26

o Jd o A {9 1 . . 1A [ . .
dlaminasnnisuiionns TaefidielaiiTsa cirhosis ogian Tailun11z acute liver failure™”

2. Cholestasis pattern
. < Ao .. A . .
cholestasis pattern L“lJ‘L!g‘l]LL‘U“]JVIiJ ductular injury ¥13® canalicular cholestasis

] 9
W849 UM ITEVETINITYUE bilirubin - W30 bile-salt é’ﬂaammzﬁmaz biliary obstruction,

. . . & . v 1 & { 1 '
jaundice %30 pruritus™” &4 cholestasis pattern da3niun1z ligunse fiheausodig

Y

[

ay ¥ @ d A A [46] o v W a Aa (=
m’gxﬂﬂ@\"l,ﬂma“luwmaﬁﬂmwmwawmau d1MSVons 1M siderIneanUssuia

U

1471

1-7.8%

3.Mixed pattern

Y1 IS .. ! g .
lﬂ‘ﬂi]&l@ﬁ%hﬂ1ﬂﬁ hepatitis  pattern 3IUNY cholestasis pattern Tag drug

v
o A

induced liver injury i@ mixed pattern zloATIMTHoFIAMAG AT sUIROUND

hepatitis pattern LL81¥ cholestasis pattern[m

] I . . .
9813 15AmNUBNIN hepatitis pattern, cholestasis pattern Lii¥ mixed pattern
JUNUVYD drug  induced liver injury  d9amnsouaasldluguuudu 15U granulomas,
fibrosis, neoplasms, steatohepatitis (@1 vascular lesions'”  ded19eni1iine liver injury

UARLFUAUTAIAIATT19N 33
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M9 14 5195910151897 drug induced liver injury

pattern of liver injury

examples

hepatitis patternml

- immune mediated

- non-immune mediated

allopurinol, diclofenac, dihydralazine, germander,
halothane, methyldopa, minocycline, nevirapine,

phenytoin, propylthiouracil, trovafloxacin

acarbose, amiodarone, bosentan, dantrolene, diclofenac,
disulfiram, felbamate, flutamide, HAART, statins,
isoniazid, ketoconazole, labetalol, leflunomide,
methotrexate, nefazodone, nevirapine, nicotinic acid,
paracetamol, pemoline, pyrazinamide, rifampicin,
tacrine, tolcapone, troglitazone, sodium valproate,

ximelagatran, zafirlukast, zileutin

cholestatic pattern[m

- immune mediated

- non-immune mediated

ACE inhibitors, amitriptyline, amoxicillin/clavulanic
acid, carbamazepine, chlorpromazine, cotrimoxazole,
erythromycins, phenobarbital, sulfonamides, sulindac,

tricyclic antidepressants

anabolic steroids, azathioprine, cyclosporine, estrogens,

oral contraceptives, terbinafine

. 46
mixed pattern[ :

amitriptyline, azathioprine, captopril, carbamazepine,
clindamycin, cyproheptadine, enalapril, flutamide,
nitrofurantoin, phenobarbital, phenytoin, sulfonamides,

trazodone, trimethoprim—sulfamethoxazole, verapamil
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Yoyanlivesdile

Chief COMPILAINT ... . et e e e e e e e e e eeeneaas
diagnosis for admission (ICD 10) .......iviininieititi it et e e e e
€0 —mOorbidity (ICD 10) ... e e
ALl Ty ISt 0Ty .ottt e

case summary

time line

szazna s lulsawe ... oLy
v v Y
528225 U 159INe1U1RIUNTENUNA ADES ASUITA..oevvereernennnn, o1y
Y v Y
IUIUTIEMTAWATUAITUNTTABIIUNA ADEs ASIUIA. ..., FRTARE

9 3 v
%OTL!ﬂuiﬁlf]ﬁEHﬁQLWIﬁméng}ﬁJUﬂﬁ%}ﬂ‘bﬂﬁ]uﬂizﬁ\‘lﬂﬂﬂmﬂTNWﬂWUWa .................... 318N19
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!!‘]JU!ﬂﬂﬂlﬂﬂﬁﬁﬂ]ﬂﬂﬂﬂﬂiﬂﬂ‘ﬁ“ﬁ@ﬂ1§mﬂ1NWQﬂ§$ﬁQﬂ%1ﬂﬂ1

ST { < :
Patient identification code .......................... ondlue ¥ heparin

Triggerﬁl PTT > 100 U iuﬁﬂaﬂﬁ"lﬁ'ﬁ’mn heparin

MANTal

laboratory/ N13A390U 9 :

- fi1 haematocrit AU 1A heparin ............ g/dl waald heparin ................ g/dl
- wansvaea luganse/ aae e,

ﬂﬁ@lﬁ’)‘ﬂﬁﬂﬁ@ﬂ’E]’E]ﬂaluﬂNLau@Tﬁﬁ ................................................................

1
=)
—
N
=3
N
)
=]
=
—
=
o
=i
o
e
5}
=i
e
=
a
2
=
=
oo

g,
(e}
72}
73
o]
3
S,
(¢}

doctor order sheet  1INS.......... WA/ w1/ S vdadaly heparin

progress note/ nurse note/ discharge summary: 9 zuﬁ5ﬂ§1uﬂlﬂﬂﬂ1iﬁ
A ' A oy = '

Q99N (YU Lﬁﬂﬂ@@ﬂﬁWNllﬁWu YUADAATUINNY o
TSASIM TUHAOU G ..ot

m;ﬂm&;mmf Qnoape O potential ADE L ADEs

31U

ERTIEN

t4
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