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i Definition of High-Alert Medications

m T
Drugs that bear a heightened risk of causing
significant patient harm when they are used in
error.
Ed R g R ARI g F T
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(High-Alert Medications)

i High-Alert Medications

= Guideline

= Joint Commission on Accreditation of
Healthcare Organizations (£ & %ﬁ il A
5 & € 0 fj #- JCAHO) 2010 National Patient
Safety Goals : Goal 3 - Improve the safety of
using medications

= ISMP (Institute for Safe Medication Practice >
2R Fx > %4 €)2 listof High-Alert
Medications
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Classes/ Categories of Medications

adrenergic agonists, IV (2.0., epinephrine, phenybephring, norepinephrine)

adrenergic antaponists, IV (.0, propranalol, metoprolol, |abetalaf)

epidural or intrathecal medications

anesthetic agents, peneral, inhaled and IV (e.g., propafol, ketaming)

hypoglycemics, oral

antiarrhythmics, IV (2.0, lidocaine, amiodarang)

inotropic medications, IV (2., digoxin, milrinang)

antithrombotic apents (anticoaguiants), including warfarin, low-malecular-weight
heparin, IV unfractionated heparin, Factor Xa inhibitors (fondaparinu), direct
thrombin inhibitors (2.0., argatroban, lepirudin, bivalinuding, thrombalytics (e.0.,
alteplase, reteplase, tenecteplase), and giycoprotein [Ib/11la inhibitors (2.g., eptifi-
batid)

lipusomal forms of drugs (e.0., liposomal amphatericin B)

moderate sedation agents, [V (2., midazokam)

moderate sedation agents, oral, for children (2., chioral hydrate)

cardiopleqic solutions

narcatics/opiates, IV, fransdermal, and oral (including liquid concentrates, immediate
and sustained-release formulations)

chemotherapeutic agents, parenteral and oral

neuromuscular blocking agents (e.g., succinyicholing, racuronium, vecuronium)

dextrose, hypertonic, 20% or greater

radiocontrast agents, [V

dialysis solutions, peritoneal and hemodialysis

total parenteral nutrition solutions

-Institute for Safe Medication Practices 2008

ot F B R 21350 4 2 F 5

calchicine injection™*

epoprostenal (Flokan), IV

insulin, subcutaneous and IV

magnesium sulfate injection

methotrexate, oral, non-oncologic use

opium tincture

oxytocin, IV

nitroprusside sodium for mjection

patassium chioride for injection concentrate

potassium phosphates injection

promethazine, IV

sodium chioride for injection, hyperionic (greater than 0.9% concentration)

-Institute for Safe Medication

sterile water for injection, inhalation, and imrigation

(excluding pour bottles) in containers of 100 mL or mare

Practices 2008




i Strategies for high-alert medications

= High-alert medications require special safeguards
to reduce the risk of errors.

Improving access to information about these drugs
Limiting access to high-alert medications
Using auxiliary labels and automated alerts

Standardizing the ordering, storage, preparation, and
administration of these products

Employing redundancies such as automated or
independent double checks when necessary

-Institute for Safe Medication Practices 2008
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Morphine
10mg(1ml) Amp
Demerol
50mg(1ml) Amp
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®Adrenergic agonists,
IV (epinephrine)

=

@4 #Bosmin 1mg/lcc(Adrenalin)% #127>
@Dopavate(Dopamin)40mg/ml 5ml( % # =
@Levophed 4mg/4ml (4 4 2L 3 6407 )
@Utamine 12.5mg/ml 20ml (Dobutamine)
@ £-#Yutopar 50mg/5ml

—__ @Adrenergic antagonists,
IV (propranolol)

@Trandate 5mg/ml 5ml(# ? )

®Anesthetic agents,
general, inhaled and IV
(propofol)

@DROPEL 2. 5MG/1CC (4 %)

@ Isof lurane(Forane) 100ml

*Ketalar 50mg/ml 10ml

@llarcaine Heavy 0.5% dcch i Flix étiz € 3
@Marcaine 0.5% 20ml

@Pentothal 25mg/cc  20ml

@ Provive 1% (¥ fric)

@ Ultane(Sevof lurane)250ml

®Antiarrhythmics, IV

@ Cordarone 150mg/3ml (5% iF 1 647 )
@ (=7 %) 2% Xylocaine See/AMP

®Antithrombotic agents
(anticoagulants)

@Actilyse 50mg (TPA)
@ Heparin 5000U/cc(Agglutex) 5cc/VIAL
@ Varfarin 5mg(Coumadin)( X f* % 4z)

®(Cardioplegic solutions
P R LR IR T

@Albumin 20% 100ml

@Plasmanate 5% 250ml (= ?fiii%é?»])
@®Biseko(F & i i 9 3%)
@Gelofusine" 1p 9 " i #5134
@L.M.D.D 500ml

®Chemotherapeutic
agentsit fis Rk F#,
parenteral

v

it @Abiplatin(ciplatin)10mg 20ml
i @Adriblastina 10mg (Adriamycin)
it ¢Endoxan 200mg

i @Epicin 10mg

it @Fluorouracil 5-F U 500mg/ 10ml
it @Genaxol 30mg 5ml

i 4(p ¥ )Leuplin 3.75mg (GNRH)

i @Mitomycin-C 2mg

i+ @0xalip 50mg 10ml (oxaliplatin)
i* @Pharmorubicin 10mg

it ¢Phyxol 90mg 15ml

i- ¢Taxotere 20mg/0. bml

it @Vepesid 100mg/5ml

oral

@CASODEX 50MG

@FT-207(FUTRAFUL) (& % %)
®Tamoxifen 10MG(Nolvadex)(3% X 72 4%)
QUfur( =R %)

®Dextrose, hypertonic,
20% or greater

20%4@G/W 20ml (VITAGEN) (% £#7)
50%4@pG/W 20ML(Vitagen) (% £ 77 i1 5% )

®Dialysis solutions,
peritoneal and
hemodialysis

®FEpidural or
intrathecal medications

10



®flypoglycemics, oral

®ictos 30mg( &€ < #)

®hnarine 2mg (it %)

*% iy 4pAnsures 500MG
1000mg@Anxoken (% i)

®Avandia 4dmg (R4 &)

95 4pDail (Glicron)80mg

®Deglu 50mg(4% 5 prdz)
@Diazone(# = 4742)15mg
#Dianicron MR tab 30mg( ;% s.4%)
@Fuglucon 5mg( s @ B 4x)

(3% 1 )@GLIDIAB 5mg

&7 {I*4&Glibide Smg

*# 5 #E500mg @G lucomine(Glucophage)
#Antigluco 850mg (Glucophage) *# kdz_
(34 <+ £ ) @Glurenorn 30mg
@Glucobay 50mg(fit42)
@Glutazone 30mg( % i15%)

@Gluco Met (upk#4)

% 5 - @NovoNorm Img(GEfriiss)
#Starlix tab. 120mg( i #& = f§)
®Supernide Img (i& i)

®Inotropic medications, IV
(digoxin, milrinone)

@ #+# Lanoxin (Digoxin)0.5mg in 2ml

®Liposomal forms of drugs
(liposomal amphotericin B)

®Moderate sedation agents,
oral, for children (chloral
hydrate)

#3 KConcerta 18mg(# R i)
*Lendormin 0. 25meg(#& 5 )
*Ritalin Tablets 10mg(§1# &)
F4 kAlepam 15mg(% # < &)
KAtivan 0.5mg(% £+ )
kErispan 0. 25mg( 1140/

* &% Eurodin 2mg
“*Mogadon (F#z % )omg
*Phenobarbital 30MGC¥ = %)
*Rivotril 0.5mg(f14&% )
*Serenal 10mg(:= &)

K Stilnox 10mg(i# ¥ #47)

2mg Diazepam (Valium) Tab (f#%)

K Xanax 0.5mg (# i ¢ Alpraline)(% 41 %)
K (% M%) Zodem tab 10mg

K (e 5) ZOLON " g2 7, 5mg

®)oderate sedation
agents, IV (midazolam)

I
YAnxicam inj. 2mg/ml(% < T)
*Dormicum 5mg/ml 3ml(Hm4)
Y 4% Dupin(Valium) Inj 10mg( % -T)

®Narcotics/opiates, IV,
transdermal, and oral

including liquid
concentrates,
immediate- and
sustained- release)

Tk
YMorphine 10mg 1ML AMP

59

% Codeine Phosphate 15mg

4| Demerol 50MG/1CC AMP

*Fentanyl Citrate 10ml/amp

* Methadone ¥ # # (10mg/ml)

Rapifen 2ml/amp (Alfentanil)

§4

*TRAMTOR Inj 50mg/cc 2cc(H 7 it stk
*Tramal 50mg( s it &)

®Neuromuscular blocking
agents (succinylcholine)

@®Genso( it & GE4FA64% 10mg/ml)
@Relaxin 500mg/vial

®Radiocontrast agents,
v

®Total parenteral
nutrition solutions
(TPN)

{Kabiven PI emulsion for inj(s < @)
OLipofundin MCT/LCT 20%( 4 i%5%)
OMoriamin SN 200cc

ONephrosteril 7% 250cc

Paremental A 400cc

OParemental B 400cc

OTaita NO. 2 500cc( & + 25L)

OTaita NO.5 400ce( & + 5%L)

OTaita No.4  500ml( 5 =+ 455)

11
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® (Colchicine injection

® Epoprostenol (Flolan), IV

® Insulin, subcutaneous and IV

(VIAL) @Humulin N 10cc/Vial(® »z3])% ¢
(VIAL)@Humulin R 10cc/Vial(# #41)% ¢
@ Levenir (fes % % £)10010/ml 3ml
@ Mixtard 30hm 100iu/lcc 10cc( % 7w 30)
@ NovoMix 30 Penfill 3ml (3% % %)

® Magnesium sulfate injection

@ MgS04 10% 20cc/Amp(magnesium sulfate)

® )ethotrexate, oral, non-
oncologic use

@ Methotrexate(# *J‘uf 4r) 2.5mg

® Opium tincture

® (Oxytocin, IV

Oxytocin 101U/1ml

® Nitroprusside, sodium, for
injection

® i&t? kaE# I Potassium
chloride for injection
concentrate

@KCL 20CC/AMP (& i 491547 )

® iit¥ kapstpkirPotassium
phosphates injection

® Promethazine, IV

® 6T RARER £ 0. 9chE 4
Sodium chloride injection,
hypertonic, more than 0. 9%
concentration

@3% Sodium chloride 500cc/BOT

® Sterile water for injection,
inhalation, and irrigation
(excluding pour bottles) in
containers of 100 ml or more

X 34 pES:

ACafergot Tablets (R)(4c2-%)
AFkin% Colchicine 0.5mg(® # %)
A(F 5 )Cytotec 200meg (Misoprostol)
Digoxin 0. 25mgALanoxinfi #4 <
AELltroxin 0. 1mg (Thyroxin) (¥4 %)
AErgonovine 0. ng(iﬁiﬁ% [ EX D)
teizd AEsidri (%4 41)
ANifegnye(RU486) 200mg(Apano) F-#4x_
APilocarpine oph. soln. 2% 10ml(* % =42 2
% 5% ADisemone(Primodian Depot)
AProges. Terone 50mg 1CC (% %= f %)
A Sandimmun Neoral (F7#4ps 7% % )25mg
AT. Toxoid 20cc/Vial(lc.c)

f % = &-DPTc 0.5ml Alnfanrix
NGardasil(£E)(F 7 E/AT)
Alavrix 1440 (f § A2 G )ATH 5
H.B.V. 1 dose(AEngerix-B)B*+# &~
Alnfanrix-1PV/Hib(p % 1 & - £%)

i % AKKB/KI-Flu "B/ 2" g 4 5
i % APriorix %z s (M-M-R I1)(GSK)
AHiberix (HIB) 0.5cc/vail

i % APediacel(® #7461 & - £ %)
APneunovax 23(% X 4k FA )
A\Prevenar(if 2% £ & %

ko W AVarilrix ldose

i % g AVaxigrip 0. 5ml

5. 4 # UM i)

AAntivenin of d. acutus F #
AAnti.of B.multicintus&N. naja® & &
AAnti.of Tr.mucrosquamatus&Tr. g# 4 =

6. AnEFER:
e oAp 0B EpEE T
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ISMP 2007 survey

ISMP 2007 survey on HIGH-ALERT medications
Differences between nursing and pharmacy

perspectives still prevalent

= 770 practitioners, Feb~Apr 2007

= Epidural and intrathecal medications - top ten drugs that
practitioners felt should be considered high-alert medications

= Epoprostenol, oxytocin, and promethazine 1V- least frequently
considered high-alert medications

= General anesthetics- increase in the frequency (from 77% in 2003
to 86% in 2007) which respondents felt should be considered high-
alert medications

= Hypertonic sodium chloride (from 91% to 83%)and warfarin
(from 73% to 60%)- decrease in the frequency which respondents
felt should be considered high-alert medications

13
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ISMP 2007 survey on HIGH-ALERT medications
Differences between nursing and pharmacy
perspectives still prevalent

= The most common drugs considered high-alert
medications in practice sites

= Parenteral chemotherapy (90%)

= [V insulin (88%)

= Potassium chloride for injection concentrate (86%)
= |V unfractionated heparin (80%)

= Epidural/intrathecal drugs (79%)

= Neuromuscular blocking agents (78%)

= Potassium phosphates injection (77%)

ISMP 2007 survey on HIGH-ALERT medications
Differences between nursing and pharmacy
perspectives still prevalent

+

= The least common drugs considered high-alert
medications in practice sites

= Oral hypoglycemics (21%)

= Colchicine injection (29%)

= Epoprostenol (39%)

= Dialysis solutions, peritoneal and hemodialysis (40%)
= |V adrenergic antagonists (41%)

= |V radiocontrast agents (43%)

= Liposomal forms of drugs (44%)

14



ISMP 2007 survey on HIGH-ALERT medications
Differences between nursing and pharmacy
i perspectives still prevalent

= Differences between nurses’ and pharmacists’
perceptions regarding which drugs they
considered high-alert medications

= 65% of nurses reported that 1V radiocontrast agents
should be considered high-alert medications, compared
to 34% of pharmacists

= 73% of nurses believed that oxytocin should be a high-
alert medication, but only 38%o of pharmacists agreed.

= 68% of nurses felt that epoprostenol should be a high-
alert medication, compared to 45% of pharmacists.

o Lk B R R

15



F AP 02
SABS (Metronidazole) v.s.
Cinolone (Ciprofloxacin)

*F A1 Ap 01 E- R
Cefuroxime v.s.
Ansullina (Ampicillin & Sulbactam)

16



*H A AR gt
Marcaine v.s. Xylocaine

n

bR AR e &

Vitagen (Glucose) 20% v.s.
* Vitagen(Glucose) 50%

17



F AP 02
Haldol (Haloperidol) 50mg/ml v.s.
Haldol (Haloperidol) 5mg/ml

MR R R
Ephedrine v.s. Vagostin v.s. Atropine

n

18



bR AR e &

Vethasone (Betamethasone) v.s.

Vitamin-B1

/b dp it 4 -
Lilonton (Piracetam) v.s.
Calglon (Cal. Gluconate)

19



b3 Ap i 4]
Cefe (Cefmetazole) v.s.
Cekodin-A (Cephradine)

n

-

1R 12 5 5 TLPER
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FDA Safety Alerts
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Oral Bisphosphonates: Ongoing
Safety Review of Atypical
Subtrochanteric Femur Fractures

The data that FDA has reviewed have not shown a clear
connection between bisphosphonate use and a risk of
atypical subtrochanteric femur fractures.

Patients should continue taking oral bisphosphonates
unless told by their healthcare professional to stop. Patients
should talk to their healthcare professional if they develop
new hip or thigh pain or have any concerns with their
medications.

~Mar ,2010

Meridia (sibutramine hydrochloride):
Follow-Up to an Early Communication

about an Ongoing Safety Review

Review of additional data indicates an increased risk of
heart attack and stroke in patients with a history of
cardiovascular disease using sibutramine.

Sibutramine is not to be used in patients with a history of
cardiovascular disease, including:

= coronary artery disease

= stroke or transient ischemic attack (T1A)

= heart arrhythmias

= congestive heart failure

= peripheral arterial disease
| |

Uncontrolled hypertension
~Jan ,2010

25



Clopidogrel (marketed as Plavix) and
Omeprazole (marketed as Prilosec) - Drug
Interaction

= Interaction between clopidogrel (Plavix), an anti-
clotting medication, and omeprazole ,a proton
pump inhibitor (PPI) used to reduce stomach acid.
= The effectiveness of clopidogrel is reduced. Patients at

risk for heart attacks or strokes who use clopidogrel
to prevent blood clots will not get the full effect.

= Other drugs that are expected to have a similar
effect include: cimetidine, fluconazole,
ketoconazole, voriconazole, etravirine, felbamate,
fluoxetine, fluvoxamine, and ticlopidine.

~Nov ,2009

Clopidogrel (marketed as Plavix) and
Omeprazole (marketed as Prilosec) - Drug
Interaction

w 2 Fr08 E11 719 p 24 & £475 7clopidogrel = 4 # %
7 B 41 5 4e 7] TClopidogrel & - féprodrug > B> #p 5
CYP2C19 7 15 28k 5 1 % 5F4 1232 FIAF 1 ik chiF ® o @ & 425
JF #r41#% (proton pump inhibitors, PPIs) &_* 75z i i
Fiif(?—*’ﬂ S G IR R OEY > oo BRI Sl
CYP2C19 px st » @t~ clopidogrel 4% = 5 ik Bfp > &
hREE R o @ g TR R T 0 g 4 B ¥ clopidogrel &
PPIs Vit ¢ 44 Fh pBr v FRRBEFR G o FW o 'fék_
SEZPIEELEEET RS-

w IWEZE TG & 4+ Ff#els (@ #Eomeprazole,
esomeprazole, lansoprazole, pantoprazole % rabeprazole
%240 ) 3¢ fclopidogrel 224 23 W% > fFd F e g5~ 99
EREAFEIFTER
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Sitagliptin (marketed as Januvia and
Janumet) - acute pancreatitis

= Revisions to the prescribing information for Januvia
(sitagliptin) and Janumet (sitagliptin/metformin) :
reported cases of acute pancreatitis. (88 cases of acute
pancreatitis, including 2 cases of hemorrhagic or
necrotizing pancreatitis, reported between October 2006
and February 2009)

= Monitor patients carefully for the development of

pancreatitis after initiation or dose increases of sitagliptin
or sitagliptin/metformin.

= Sitagliptin has not been studied in patients with a history of
pancreatitis. The medication should be used with caution
and with appropriate monitoring in patients with a
history of pancreatitis.

~Sep ,2009

Sitagliptin (marketed as Januvia and
Janumet) - acute pancreatitis

s1tagl1pt1n/metform1n ”ﬁ*i )fg.a

= sitagliptin “THF g i "% —mH% M%

J
3 %’;ﬁjaé‘,
n ,
i * sitagliptin #metformin IE.#;:%F'J% i

G e E R L, 06 £T7 2]
Prad v g B ATEL >

£ RO LE ik EpE 2T T

HP 1 i B ATR P Px%’*—?'?i‘_‘ d

P e Mb:txsmagllptm frmetform &1 mi%—‘ﬁ )
A
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Orlistat (marketed as Alli and Xenical):
Early Communication about an Ongoing

Safety Review

= New safety information regarding reports of liver-related
adverse events in patients taking orlistat.

= Between 1999 and October 2008, 32 reports of serious
liver injury, including 6 cases of liver failure. The most
commonly reported adverse events described in the 32
reports of serious liver injury were jaundice, weakness, and
abdominal pain. Analysis of these data is ongoing and no
definite association between liver injury and orlistat has
been established at this time.

= FDA is not advising healthcare professionals to change
their prescribing practices with orlistat.

= Consumers currently taking Xenical should continue to
take it as prescribed.

~Aug ,2009

Orlistat (marketed as Alli and Xenical):
Early Communication about an Ongoing
Safety Review
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Varenicline (marketed as Chantix) and
Bupropion (marketed as Zyban,
Wellbutrin, and generics)

= Smoking cessation aids varenicline (Chantix) and
bupropion (Zyban and generics) - the risk of serious
neuropsychiatric symptoms.

= These symptoms include changes in behavior, hostility,
agitation, depressed mood, suicidal thoughts and behavior,
and attempted suicide.

= Stop taking varenicline or bupropion and contact a
healthcare provider immediately if they experience
agitation, depressed mood, and any changes in behavior
that are not typical of nicotine withdrawal, or if they
experience suicidal thoughts or behavior.

~July ,2009

Varenicline (marketed as Chantix) and
Bupropion (marketed as Zyban,
Wellbutrin, and generics)
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Propofol Infusion Syndrome

(PRIS)

Propofolﬂis?lii:}i =4

~A rare, but highly lethal
complication of propofol use

Propofol

Table 1 Pharmacological
properties of propofol®

Pharmacodynamic properties

= Rapid onset of action
(approximately 30 seconds)

= Decreased mean arterial pressure
and heart rate with induction and
maintenance of anesthasia

= Ventilatory depression

= Decreased cerebral blood flow
= Decreased intracranial pressure
= Decreased cersbral metabolism
Pharmacokinetic properties

= Rapid rate of distribution
(half-life 2-4 minutas)

= Rapid elimination
(half-life 30-60 minutes)

= Extensive distribution

= Rapid total body clearance
(1.5-2 Lfmin)

= Metabolism mainly in the liver with
formation and urinary excretion of
inactive conjugates and guinols

= Linear pharmacokinetics

Table 2 Adverse drug effects of
propofold

Local pain on induction
Hypotension

Bradycardia

Transient apnea during induction
Mausea and vomiting
Headache

Thrombosis and phlebitis
Epileptiform movements
Rhabdomyolysis
Pancreatitis
Postoperative fever
Discoloration of urine
Anaphylaxis

Sexual disinhibition

Pulmonary edema

~Melissa M. Zaccheo, Donald H. Bucher. Propofol Infusion Syndrome.

Critical Care Nurse, June 2008. Vol 28, No.3
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Propofol Infusion Syndrome

» Prolonged propofol administration (>48 hrs) at high
doses (>4mg/kg/h) may cause a rare but frequently fatal

complication known as Propofol infusion syndrome (PRIS).

= History

= 1990- first case in Denmark(2-year-old girl)

= 1992- Parke et al: 5 deaths in children(4 wks to 6 yrs)

= 1998- Bray proposed the term “propofol infusion syndrome”(PRIS)
to describe this clinical state associated with propofol infusions in
children.

= 2000- Perrier et al: first case of death related to propofol infusion
in an adult.

Propofol Infusion Syndrome

Priming lactor
Acute disease of the central nervous system, sepsis, bums, trauma, pancreatitis

Triggering factor Triggering factor Triggering facter
e High-dase propoll E—| i
Glucocorticoids e il [ . Catecholamines

>48-hour duration

——_— degenaration
Ll
\ ! “—
Increased proteclysis Mitochondrizl ——— Heart failure
inhibitin "
Increased levels of =

L—  Myopathy
¥ \ free fatty acids
Rhabd i h e ,
X L] —  Arrhythmia b
L—  Asrhythmia
Renal failure
“—= Renal failure '

Figure Pathophysiology of propafol infusion syndrome. Priming factors are an essential prerequisite for the syndrome to develop.
Critical lliness with inadequate stress hormane creates a state with causing progres-
sive organ dysfunction (priming). High-dose propofol, catecholamines, and glucocorticoids are the tripgering factors associated
with propofel infusion syndrome.

PG, Cardone 0. Synanme. Andesinesia, 2007-62(7) 630-701,
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Propofol Infusion Syndrome

= PRIS key features
= Unexplained, severe metabolic acidosis
= Rhabdomyolysis
= Hyperkalemia
= Lipemia
= Myocardial and renal failure
= Hepatomegaly

= cardiovascular collapse (bradycardia, atrial fibrillation,
ventricular and supraventricular tachycardia, bundle branch block

and asystole)

Propofol Infusion Syndrome

= A retrospective cohort analysis, 67 patients met the
inclusion criteria (head-injured adults aged between 16 and 55 years,alive at
the time of analysis, sedated, and had been mechanically ventilated for 48 h after injury)

for the study.

= 7 patients (10%) developed propofol infusion syndrome; 5
cases occurred after propofol formulation was switched
from a 1% to a 2% injectable emulsion.

= The mean rate of propofol infusion in these 7 patients was
6.5 mg/kg/h compared with 4.8 mg/kg/h in the 60 patients
without propofol infusion syndrome (p = 0.002).

~Cremer OL, Moons KG, Bouman EA, Kruijswijk JE, de Smet AM, Kalkman CJ. Long-term
propofol infusion and cardiac failure in adult head-injured patients. Lancet
2001;357:117-8
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Propofol Infusion Syndrome

Common clinical features among the 7 patients
included cardiac arrhythmias, metabolic acidosis,
hyperkalemia, rhabdomyolysis, lipemia, and high-
dose propofol infusion (>5 mg/kg/h).

The authors suggested that the propofol infusion
rate should not exceed 5 mg/kg/h for sedating
critically ill adults

~Cremer OL, Moons KG, Bouman EA, Kruijswijk JE, de Smet AM, Kalkman CJ. Long-
term propofol infusion and cardiac failure in adult head-injured patients. Lancet
2001;357:117-8

Propofol Infusion Syndrome

PRIS must be kept in mind as a rare, but highly
lethal complication of propofol use.

PRIS can occur in both children and adults.

key features : Severe metabolic acidosis,
rhabdomyolysis, hyperkalemia, lipemia, renal
failure, hepatomegaly, and cardiovascular
collapse.

Lactic acidosis of unknown origin could be an
early warning marker of PRIS in the absence of
other causes.
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Propofol Infusion Syndrome

= Critically ill patients receiving high-dose propofol
and concurrent use of corticosteroids and
catecholamines increases the risk of PRIS.

If high-dose propofol is needed for these patients,
careful monitoring of serum levels of creatine
phosphokinase, myoglobin, and troponin can
detect early manifestations of muscle breakdown.

Until further safety data become available, caution
should be exercised when using high-dose (>5
mg/kg/h) and long-term (>48 h) propofol infusion
in sedating critically ill adults.

Propofol Infusion Syndrome

It is now suggested the selection of other pharmacological
agents as an alternative to propofol for long-term sedation
especially in paediatric patients.

= Midazolam-most commonly used BZDs in PICU

= Dexmedetomidine-newer agents

To improve outcomes, recognize PRIS early and
discontinue propofol infusion.

Safe dosage of propofol may need re-evaluation, and new
studies are needed
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