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High Alert Drug

e Definition

JCAHO defines high-risk and high-alert
medications as medications involved in a high
percentage of medication errors or sentinel
events and medications that carry a high risk for
abuse, error, or other adverse outcomes.

JCAHO : the Joint Commission on Accreditation of Healthcare
Organizations

Ref : Am J Health-Syst Pharm, 2004, 61(13).:1349-1358.



High Alert Drug

e Definition

Medications that bear a heightened risk of
causing significant patient harm when they are
used in error. Although errors may or may not
be more common with these medications, their
consequences are often more devastating.

Institute for Safe Medication Practices : ISMP.



e Adrenaline inj

e Calcium
Gluconate inj

e Digoxin Tab,
Elixir, inj

e Dobutamine inj

e Dopamine Inj

e Heparin inj

e IV insulin

e [soproterenal inj

e Ketamine inj

e Magnesium Sulfate inj
e Meperidine inj

e Midazolam inj

e Morphine inj

e Norepinephrine inj

e Potassium Chloride inj
e Warfarin Sodium tab
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e Narrow therapeutic drugs
— Warfarin, phenytoin, theophylline, digoxin

— Anti TB drug

e £NAUMIE
— chemotherapy
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nslitutc for Safe hlcdica&%ﬁcm
ISMP’s List of High-Alert Medications

H igh-alert medications are drugs that bear a heightened risk of
causing significant patient harm when they are used in error.
Although mistakes may or may not be more common with these
drugs, the consequences of an error are clearly more devastating to
patients. We hope you will use this list to determine which medica-
tions require special safeguards to reduce the risk of errors. This
may include strategies such as standardizing the ordering, storage,

preparation, and administration of these products; improving access
to information about these drugs; limiting access to high-alert
medications; using auxiliary labels and automated alerts; and
employing redundancies such as automated or independent double-
checks when necessary. (Note: manual independent double-checks
are not always the optimal error-reduction strategy and may not be
practical for all of the medications on the list).
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ISMP’s List of Confused Drug Names

his kst of confused drag names, which indudes look-alike and require special saleguards to reduce the risk of ermors. This may

ssund-alike name pairs, consists of those name pairs thal have inclade strategies such as: using both the brand and geseric mames on

been published = the SUF Medication Safety Alert™ and the prescriptions and labels; including the purpose of the medication on
ISMP MedScation Safety Alert” Community/Ambulatery Care Edition. prescriptions; configuring computer sslection screens to prevent look-
Events involving these medications were reported to ISMP through alilke mames from appearing comsecutively; and changing the appear-
either the ISMP National Medication Errors Reporting Program {(ISMP ance of look-alike prodect names to draw attention to their dissiilari-
MERP) or ISMP National Yaccine Errors Reporting Program (ISMP ties. Both the FDA-approved and the ISMP-recommmended tall man

VERFP). We hope you will use this list to determine wisch medications (mixed case) letters hawve been incladed in the list befow.

Confus=£ Drug Mame
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Aawav-uavnatea (LASA)
(Look-Alike Sound-Alike)

may include:

e Medications with names that are
similar in print or when manually
handwritten.

e Medications with names that sound
similar when spoken.



Aawas-uavaaa (LASA)
(Look-Alike Sound-Alike)

may include:

e Medications that include packaging that is similar
in characteristics (printing the same color and size)

e Medications that are available in similar dosage
forms, strengths, concentrations, etc.

e Any medication or combination of medications
that afford the opportunity to be confused with one

another.



Haniav-uavaana (LASA)
(Look-Alike Sound-Alike)
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Aldomet - Aldactone Hydralazine — Hydroxyzine

Apresoline — Appedine Hydralazine — Hydergin

Isordil — Inderal Cadura - Cordarone

Artane — Atarax Ketotifen — Ketoconazole

Lasix — Lanoxin Ranitidine — Roxithromycin

Cypoheptadine — Cinnarizine Losec — Lasix

Methimazole — Metronidazole Norvasc — Norgesic

MTX — MTV

YihHe bR hPRAIGHN 2Bk )

Norvasc — Simvastatin Cravit — Plavix

Cravit — Klacid | .
ANAULUS5]/ AnEaLzADIENNAANLAU/ NN 2 AU

Sodamint— Amlodipine Dobutamine — Augmentin inj.

Dicloxacillin (250) — (500) Atenolol (25) — (50)



Aawas-uavaaa (LASA)
(Look-Alike Sound-Alike)
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Timolol Maleate | Betaxolol HCI Levohunolo!
Ophthalmic Ophthalmic Hydrochloride
Solution USP Solution Ophthalmic
taates s et ieis /| [).5% as base Solution USP
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Green caps and similar product labels on
ketorolac and heparin synnges



Aawav-uavnana (LASA)
(Look-Alike Sound-Alike)

Front Labels Back Labals

Labels appear similar when the front panel
Is facing away
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Happy pills?

Look-alike heparn vials



Aawas-uavaaa (LASA)
(Look-Alike Sound-Alike)

Similar packaging has contributed to errors
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Vancomycin




Red-man syndrome
Red-neck syndrome




naantaaa1ant&u Phlebitis
Thrombophleblitis
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Vancomycin Injection

Vancomycin Injection

AU [ BUIAUTTY
500 mag//vial
tiaiio el
Document therapy & wsunaisaailia MRSA
JUWTI (MRSA:- Methicillin-resistant Staphylococcus aureus)
AUIAUAZIDATIUITUITEN
e VuuEwITEN1aadd IV push
s AUIRE
= MNeonate: 10-15 mg/kg/dose vin 8-24 Hu(Hufuanauaz
Uwila)
Infants and Children: 10 mg/kg/dose min & .
Adult: 1 gm wn 12 wu.%%a 10-15 mg/kg/dose wvn 12 1.
wia 500 mg wn & 1.
= asilfunuiamaua Iz ianasnile
= ATTUIWITEN viTléTee IV infusion 4 9 advailan 60 wi
dufafuussiiuiiviuianiin aa d1ér TivRuratnsiiauu
fuilu 90-120 v wazdaaseiuiiu
s ANSLATEUEN

T azainala | tAaaesasnia DSW wsa | Infusion time
Vancomycin | SWFI (ml) MNSS asatias (ml) (u1id)
500 mg 10 100 60
1gm 20 200 90

s arnnduiivgsaandaiiaate 5 mg/ml
n1sdaaupilhadasns e
s Renal function, IV site (szieaafim extravasation),
anaTuarRInas Red man syndrome
atAnT ldvivilszasdannanis e
s QOtotoxicity, Mephrotoxicity, Red man syndrome
HWUELUR
Wulientae3s IV push wlasannazvinliidilaefia Red
man syndrome 1é (annsuaadfa Hfduuasluusianin Aa
#1672 WinTuwssanadl hypotension, shock, cardiac arrest 1a)

High Alert Drug 2549 Suratthani Hospital
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* ' (Epidural Epidural
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MAGNESIUM MAGNESIUM

SULFATE SULFAYE /5
MAGNESIUM MAGNESIUM ¥
SULFATE SULFATE

ALWAYS TRACE IVLINE ¥

TL-HA101 Epidural
Black Text on Yellow Background

\& HIGH ALERT! /A k

CHEMO)—'
CHEMO\):;

TH CARE

\ (CHEMO

LHAICH IS A SR
( Heparin Heparin )}

s Heparm Heparm \)x

POTENTIAL ERROR
DOUBLE CHECK

(mK BLE t'fL"

TL-HA103 Nopaﬂn
White Text on Red Background

TL-HA106 MAGNESIUM SULFATE
Purple Teat on White Background

DOUBLE
CHECK

1(/\ HIGH ALERT! A\E

Narcotic Narcotic

-

Narcotic Narcotic 2
ALWAYS TRACE WLINE ~
TL-HA107 Narcotic
Text on Biue Background

TL-HA108 Paralytic
Black Toxt on Ovange
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DOUBLE CHECK ¢

@ HIGH ALERT! A)

(IV Nutrition IV Nutrition)z
(IV Nutrition IV Nutmion}

¥ ALWAYS TRACE IWLINE  «

TLASA LN & 008 £F%
e Wil on

TL-HA104 Insulin
Reod Text on Wit Bac

TL-HAT09 IV Nutrition
Black Text on Light Green
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S (Oxytocin Oxytocin )
. COxytocm Oxytocin)_!':
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TL-HA105 Oxytocin
Burgundy Text on White Background

TL-HA110 Blank
Black Toxt on Light Yellow Background
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DIGOXIN
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PHENYTOIN
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PHENYTOIN

o JPuuaLAtNKIaLdauAla LnwAL2ARN
AmuaNnIsdanlaaaalen

o 1AVTUN AU DA UL

wa2avtaav+ ADR

e ALY yamﬁuws‘wﬁ’a AU AU I
91 1MnanLdavn1sdusarsarineiuiu
LATAIANT

o Fuau uau'liuaU nauLilansyann afATey
TULLTY TUWLIULNNET



PHENYTOIN
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Drug-Induced GINGIVAL ENLARGEMENT
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Gingival Overgrowth
Gingival Enlargement

Gingival Hyperplasia
AN1TtNNATUIUAAI LR ENINAL NG

Gmglval Hypertrophy
finsinauiauadtdalane LiANIIULLA




Gingival Overgrowth
Gingival Enlargement

WHO-ART : suia 0296

Gum Hyperplasia ANTIaNLAUUDILUIAN

Gum Hypertrophy asuagnaatiuvaadinian
Gingival Swelling N1TUINUDILIAIAN
Gingiva Hypertrophia asivanaenanItiu



Drug-induced gingival overgrowth

s savnuAfILInluNTRNIMNIITUANTTY
Tua96u A.@. 1960

= WUAMZLUWIANTaANANI512EN Phenytoin
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Drug-induced gingival overgrowth

= Anticonvulsants
=  Immunosupressants
= (Calcium channel blockers



Category

Pharmacologic agent

Anticonvulsants

Immunosuppressants

Calcium channel blockers

Phenytoin
Sodium valproate
Phenobarbitone
Vigabatrin
Primidone
Mephenytoin
Ethotoin
Ethosuximide
Methosuxinimide
Cyclosporin
Tacrolimus
Sirolimus
Nifedipine
Nitrendipine
Felodipine
Nicardipine
Manidipine
Amlodipine
Nimodipine
Nisoldipine
Verapamil
Diltiazem




TABLE 1. Most Commonly Prescribed Drugs Associated with Gingival Enlargement

Anticonvulsants

Cakium channel blockers

Immunosuppressants

Phenytoin
Valproic acid
Carbamazepine
Vigabatrin
Amlodipine
Diltiazem
Felodipine
Isradipine
Nicardipine
Nifedipine
Nisoldipine
Verapamil
Cydosporine A
Tacrohimus
Mycophenolate mophetil
Sirlimus

Dilantin
Depakene
Tegretol
Sabril
Norvasc
Cardizem, Cartia, Dilacor, Taztia, Tiazac
Plendil

DynaCirc
Cardene

Adalat, Nifedical, Procardia
Sular
Calan, Covera-HS Verelan
Neoral, Sandimmune
Prograf
CellCept
Rapamune



Anticonvulsants-induced GO

Phenytoin tfudwsnifisnaouvinlviia
GO Tuil 1939

atiein1sal 3 - 84.5%

wu'ldnalu 2-3 thau wuninluaig 9-12
LAaU

WnfiannissuuseluLén

endunifisneeu : Sodium Valproate,
Phenobarbitone, Vigabatrin



Immunosupressants-induced GO

Cyclosporin vflugiwsnifisnao1uvin i
1An GO Tuil 1983

atan1sal 25-81 %

uﬂwu"lumaum 3 AAIANTIN LN
mmsaumumauﬂmm YIARAAUIAEN
e Auiseeu : Tacrolimus,
Sirolimus



Calcium channel blockers-induced GO

= Nifedipine tHudausnAfis1e01uvin T
1Aa GO Tuil 1980s

= auenisal 0.5-83 %

= gnauniisnavu : Diltiazem,
Verapamil, Felodipine, Manidipine,
Amlodipine



NNAHLOUZNIVARLIAN

" FUAULTALMKIDNRIULURANIZHEINIWUY
 WUINATLKIanUIUHUY A9 W UKUN
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Alveolar mucosa
g Vestibule
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1. AnFULEMIINUGNTTY
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ANBOULNIINUSNTTU

ANULLANENINIIATUNUFTNTINUDILARFIILRY
1a fibroblast heterogenetic fiununaanis
LARNIZLRIANA

t1lhe7isi Human Lymphocyte Antigen —DR1
‘HLA-DR1 azfladms1n1stAan1Iziidan 1aann
nslagnAautdan

Wihanil HLA-DR2 uay HLA-B37 agiflansnng
LARANIZLUIaN TaANNATT LN e ndU

Aa'ln HLAsan1stAiaALtIan1a g linu
U2 m



ANBOUSNIILATAIAUANIOS

= sYAUANNLANAUGFAUAIEN threshold
concentration MtsuvinTiLAaAILLKGaN
TadaNuuanaIAUTuLaazUAAR



A9 ANLEU

ﬁmaﬁyﬁwmu mononuclear cell 1u
UIAUNTLIAN 16
dn1sasvuaridaanilaas growth factor

ATATNLERR ??
ATNNiIhadaNneafiauAuunwIag ??



bk

RGN

€l
Fneazilszanns W (ifaang
N5 1A ENIUAU

ATIUARUNGE : dag9Laiu
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= y5uLlinldananl  pyogenic
granuloma

= A56iaLa candidiasis



AN95N 14N

1. n1ssaruuulldaanssy

2. AMN9SARILUUARENTTU




ANssAELUU LA aanssu

fodduiige da nmsugeenduse
UAUNTAIUANATIUIRUNAE
AMztvantaraggfdunaluy 1-8 a1
anaazuelianusal wnsaaisatiduuiuiu
mnéwﬁ‘]uﬁaoiﬁ’mﬁaﬂa\ha AITWANTOUNEN
ARNAUNALNY




ANSTAENUUUERLNSS

= dnvindaunssuil
NUANINLLREIUEN
LREAMIUANAIIL
aundeiunen 6- S
12 wauud?lailena =

" AALKYAN
gingivectomy



ANSTAENUUUERLNSS

« wunsilugile
ume 121hau

= anans1nsLIuain
16 1aan1sAIUAN
ATIUARUNI LI EIN
AU LA N UG
wnne IuAuNslyd M
11e11uln




DIGO of CM-ADR Team
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Gingival Hyperplasia
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CCBs-induced DIGO
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WARFARIN

ADAIFFZI
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METHOTREXATE
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e tNLfia methotrexate a1avinluitAnainsunlealaad
21A15AU HuauARUsaluinuazida 1INUsLIMY
Hihnvradpa wivninan yvaladaiunn ninuie
21NTLRANUAITILNIWU LW NN UTA

. mms”l,uwoﬂsvamauq ‘vlmawn"l,m 2y JAuLag/ 6
UNNHINITY muuoaaﬂ la 412 taumihan 3uilihn
wsaihiiafidaan mmawmumﬂaﬂutﬂuamaao
Hagzlidiuniagaanseiidda Aduld aniau
¥iav529 Ldaa1n1g ﬂmmao LAudNALRLaIAa 4
\danaanfinlnd unanndl aauusy Wuse e
ATEy ud9 AITLII TN NE NI 1Y



METHOTREXATE
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RIFAMPICIN
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RIFAMPICIN
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IV electrolytes

Potassium : K
Calcium : Ca
Magnesium : Mg
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Potassium Chloride [
(KCI) O] || oSS cllom:

FRANLLAD S8 ce

® Aa1ilné 3.5-5.3 mEq/I

e A3NaAuaY K Asw.Amua wawuainaadsyuu
NN991E9 UL 19

o U1 IV push twsrgazvirlviirlaviaaisiu’le

e NINFNENGAILIAANINAUTY

e 6n1¥i119 peripheral line Ayt usiad LAY

80 meq/L
e ANLT TuAIsTUENllAITLAY 20-40 meg/hr



POtaSSium Chloride il m:s*sclmmmm
(KCI) ==

ECTICN

FRAAN LMD TSED: cE

oK sintAulal eilheay anﬂau"l,a a5 m"lmmu
Aademr aluvias aduilagauuss inau
&@a9annnistAniaannen digoxin

oK gurtAulil fiheasilaganzian aduld ladu
lasuay aautnae Mdarada darevin
en1n9ainevinty K asave’le wau insulin,glucose,
calcium gluconate, kayexalate

ensquarilralasu KCl i.e. monitor EKG, vital
sign, K blood level












Calcium IV

a1lnauav total Ca = 8.5-10.5 mg/dI
A1Snaauay Ca 7 TW.AKUA

Ca entAulal gihaaztinnszan dhawden 20
nanutiaflunzasi wiladudraauas

Ca gutAauld fihaazfiannisaauilaclde
ausanseqn




Calcium IV

e WUNIUIINAU bicarbonate 1Ws1zznnHZNAY
e ATNAUTU D5W 11im25Ta NSS w1y sodium
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e andna 1.6-2.5 ug/dil

e ASNgAUAY Mg TATW.ANKUA

e a1nTsuAnVIANLLTa Mg > 4 mEq/]

e Serum Mg > 4 Jziiann1s deep tendon
reflexes anav

e Serum Mg > 10 aziiann1s deep tendon
reflexes uer'ld, respiratory paralysis, heartblock

e Serum Mg = 12 anadadia'le

o siavUSuauiasnlugihaddlaunnsag

e ‘Limstaflusiihhaiisi severe renal impairment
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e ANUFUAUURIADLN (sound-alike)
o AMNLKlauNAIRNTaITANaUanuade (look-alike)

. mmauau"lumsmmmmumm szjaaﬂ"lusﬂmaa
ans151Tun15 1N

° AUNAUAIENFN 816]\111 grusavinune’la

e N5 NVRAALEaa U aLEiadnILE e
(extravasation)

e ANV ENMIVKiAaaLRAARIUURE

o aulidnAunasen enaglinsdiludrsazaraiiiy
A19L2U sodium bicarbonate



DOPamine : extravasation

enIduLAIVINTULAR
Waaa'le




o AmTdaudFIlaenlvidniau
o RANALUNANMUUANGUDIHaLN L6
- "DOBUTamine” uay "DOPamine”
AAAIFFLIV NTANUIUELNAANAIN ANTUEUELNHNR
o — AauMTETANIAITAUIAE A lWITUTR I 16
° LASUNLNALINIYNGAY
e — @A75dl independent check
o uANLABVNIUENTINAY sodium bicarbonate
o wiagilhaeasladen
° — msawsnmmimmn 30-60 ¥ LWszeNaa
SdunavinliAadane e
gtiluldl6masTenne central line>peripheral line
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Adrenaline (Epinephrine)

o AL aUAIRITANTUAALAU

A2AIFTIEIV NMIAINAULNRANKRIA ANTUEULELRA
o ARUNNTLATHNENAITAIWIAILNA TUNUTRI LG

LA LUENALNIONGAN
e A4l independent check

a1n1stsinvaay overdose
e 1adu W lasiusy neaauala anatfin ventricular
fibrillation, pulmonary edema &a3a'l6



Adrenaline (Epinephrine)

Wiawiilhasaelad adrenaline

e 7523 vital sign i.e. BP, pulse rate nn 5 U

o FENULNNETUALLANULDINTT
tachycardia,pulpitation, BP v

e n523R IV site twsgaaLia necrosis laga1e157
2anuN



Insulin IV

° “Laimfa'l,ﬁﬂuﬁaziewawum “U” unudnin unit twse
anvinhiitantacduauaud “0” uavlasuaitiuauia
9 10win'lel

o AMLAAUAFIIDUTNTENTWAALAU

e AI3LAU regular insulin wandu long-acting insulin
vuMaile

o Anlnduavedinitanaluidianda 60-100 mg/dl
o faurihuifgaen uazIddauNgneay
larjihasasle insulin

e ATITTAUUNMATULRAA

o T¥vimnuaniheasas ann1suaasuas hypoglycemia
LRZLUINIIATTLLA L

o ENUANWY Aa glucose



Insulin IV
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Similar packaging has contributed to errors




AatdenNAANYINTU IV bolus/push

e Vancomycin : a1atAa severe hypotension,
cardiac arrest

e Ciprofloxacin : anatAm phlebitis

e Potassium chloride (KCl): anaitfia cardiac
arrest



AatdenNAANYINTU IV bolus/push

Acyclovir : a1aitia renal tubular damage

Amphotericin B : a1aitna hypotension,
hypokalemia, arrhythmia, shock; nephrotoxicity

Dopamine : LiladannA1AINdInguNIn ~ 2 Ui

Dobutamine :1iladannA1AIAINFUNNIN ~ 2 U]



High alert drugs reference

e WWW.ISMP.Org
e WWW.ihi.org
e WWW.jcaho.org



http://www.ismp.org/
http://www.ihi.org/
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