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Propofol Infusion Syndrome: A Case Report
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Abstract

Propofol is an ultra-short acting intravenous sedative/hypnotic 
agent commonly used for sedation in the intensive care unit (ICU) 
and operating room (OR). Up until recently, no severe systemic 
side effects were apparent but more recently severe and potentially 
lethal side effects have been sporadically reported and termed pro-
pofol-infusion syndrome (PRIS). Herein we describe a case of a 23 
years old previously healthy male admitted to the ICU secondary 
to trauma. Due to excessive agitation and failure of other agents, 
he was sedated on high dose propofol (> 100 µg/Kg/min) for sev-
eral days. Following this he developed rhabdomyolysis, worsen-
ing renal failure, hyperkalemia, refractory acidosis, and eventually 
expired secondary to cardiovascular collapse. PRIS was attributed 
as the cause of death. Since its introduction in the 1980s propofol 
has been widely used for sedation in the ICU. PRIS has become 
an increasingly recognized phenomenon where propofol infusions 
have been used for prolonged periods of time. It is characterized 
by progressive rhabdomyolysis, renal failure, hyperkalemia, meta-
bolic acidosis, Brugada-like pattern changes on ECG, cardiovas-
cular collapse and finally death, all characteristics present in our 
patient. Several important risk factors for this condition exist such 
as prolonged propofol infusion, young age, head trauma, airway 
infection, increased catecholamine and glucocorticoid levels and 
malnutrition. The mechanism of PRIS remains incompletely under-
stood but it is thought to be due to mitochondrial dysfunction with 
propofol serving to uncouple the respiratory chain; as such treat-
ment involves stopping the medication and supportive care. In the 
vast majority of patients, propofol is safe with few side effects but 
given its potential for lethal complications heightened vigilance is 
required for its continued use. In particular, to minimize the poten-
tial for the development of PRIS, dose limitations and daily re-eval-

uation as to the necessity of its continued use are required. Further, 
PRIS must be considered when patients develop unexplained organ 
dysfunction with metabolic acidosis, increased creatinine phospho-
kinase and hemodynamic instability. Awareness of the early clinical 
manifestations of PRIS leading to prompt termination of propofol 
infusion and appropriate supportive care may improve its outcome 
if it does develop.
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Introduction

Propofol (2,6-diisopropylphenol) is an ultra-short acting 
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Figure 1. Depicted above is a CT reconstruction of the pa-
tient’s facial injuries. These include fractures of the bilateral 
medial and lateral pterygoid plates, bilateral nasal bones, 
and left zygoma. Comminuted fractures of the medial and 
lateral walls of both maxillary sinuses are visualized. There 
are fractures of the medial and lateral walls of the left orbit, 
which is comminuted in the lateral wall. There are also bilat-
eral orbital floor fractures, which involve both orbital rims and 
infra-orbital foramina. There are also several fracture lines 
extending from the left maxillary sinus into the left maxilla. 
There is also a fracture through the left mandibular body.
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intravenous sedative/hypnotic agent commonly used for se-
dation in the intensive care unit (ICU) and operating room 
(OR) [1]. Its exact mechanism of action is unknown, but 
it is postulated that propofol acts on both γ-aminobutyric 
acid (GABA) receptors directly and inhibits the N-methyl-
D-aspartate (NMDA) receptor, modulates calcium influx 
through slow calcium-ion channels and acts as a powerful 
central nervous system depressant [2, 3]. Propofol decreases 
cerebral blood flow, metabolic demands and acts as an anti-
convulsive; as such it is commonly utilized as a sedative for 
ICU patients with traumatic brain injuries, status epilepticus, 
delirium tremens, status asthmaticus and sepsis [4]. Up until 
recently, known side effects of propofol were limited to dose 
related hypotension, cardio-respiratory depression, local skin 
irritation and hypertriglyceridemia with prolonged infusions 
(AstraZeneca 2005). However, severe and potentially lethal 
side effects have been sporadically reported which were first 
reported in children in the 1980s and termed propofol-infu-

sion syndrome (PRIS) [5, 6]. This syndrome usually devel-
ops after periods of prolonged propofol infusion and is most 
typically seen in the ICU. Since it was first recognized, there 
have been periodic case reports in both pediatric and adult 
populations but PRIS often remains an unrecognized entity 
and its true incidence remains unknown. Herein, we describe 
an additional case.

 
Case Report

A 23 years old previously healthy young male was admitted 
to a tertiary care ICU secondary to a fall. Injuries included 
multiple facial lacerations, a zygoma fracture, left man-
dibular fracture, nasoethmoidal fracture, right parietal lobe 
contusion, and fractures of both forearms (Fig. 1). He was 
intubated due to decreased level of consciousness, agitation, 
combativeness, and for airway protection. Initial laboratory 
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Figure 2. These 2 electrocardiograms were taken on ICU day 1 and day 4. Notable are new ST elevations in leads V1-V3 
in a Brugada-like pattern often seen in patients with propofol-infusion syndrome.

Table 1. Worsening Rhabdomyolysis, Kidney Injury, Hyperkalemia and Metabolic Acidosis are Evident Throughout the Pa-
tients Stay all Indicative of Worsening PRIS

WBC Cr K Trop I CK         pH     aHCO3

Day 1 10.8 101 2.9 7.32 24

Day 2 7.0 89 3.3 7.39 26

Day 3 12.0 100 3.3 7.35 28

Day 4 6.9 92 3.2 0.218 973 7.37 27

Day 5 7.5 85 3.4 0.425 2428 7.36 26

Day 6 18.3 131 6.5 0.696 7743 7.20 15

Day 7 32.4 238 7.1 2.918 63007 7.20 10
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investigations were unremarkable other than an elevated 
blood alcohol level. 

Initial sedation was with midazolam and fentanyl infu-
sions but these were changed to a propofol infusion at 100 
µg/kg/min to facilitate periodic neurological examinations. 
Boluses of fentanyl or morphine were administered for an-
algesia. He remained stable and was scheduled for opera-
tive repair of his facial injuries on ICU admission day 5, but 
on arrival to the OR became acutely unstable, requiring in-
creased oxygen and vasopressors. He was brought back to 
the ICU requiring intermittent boluses of phenylephrine and 
was started on norepinephrine, epinephrine and vasopressin 
infusions. He was also found to have a new Brugada like 
pattern on his ECG (Fig. 2) and on echocardiography, a di-
lated and akinetic right ventricle was identified. Laboratory 
findings included leukocytosis, hyperkalemia, metabolic 
acidosis, evidence of new acute kidney injury and increased 
creatinine phosphokinase (Table 1). Further, he developed 
new runs of intermittent monomorphic ventricular tachycar-
dia, and was begun on an amiodarone infusion. Chest x-ray 
at this time revealed a new airspace density in the right mid 
and lower lung zones and left perihilar region; a diagnosis 
of ventilator-associated pneumonia with severe sepsis with 
shock was entertained and appropriate antibiotic and sup-
portive therapy were begun. Due to the echocardiography 
findings, anticoagulation for possible thrombo-embolic dis-
ease causing acute right ventricular failure was commenced. 
Renal replacement therapy was started and methylene blue 
and dexamethasone were administered due to his worsening 
hemodynamic status. On admission day 6, a widening of his 
QRS developed which deteriorated into pulseless electrical 
activity cardiac arrest and he was unable to be resuscitated. 
Cardiovascular collapse secondary to prolonged propofol 
infusion was postulated as the cause of death. Due to diffi-
culties in contacting the patient’s family, our research ethics 

board was contacted and waived the requirement for written 
consent purposes of this case report (REB #6006371).

Discussion
  
Propofol was first introduced as a sedative agent in the 1980s 
[7]. Since that time, its usage has become widespread due to 
its ultra-short half-life, minimal ‘hang-over’ effects, and up 
until recently, relatively benign side effect profile. However, 
since the late 1980s and early 1990s, PRIS has become an 
increasingly recognized phenomenon where propofol infu-
sions have been used for prolonged periods. 

PRIS is a complex condition involving progressive 
rhabdomyolysis, renal failure, hyperkalemia, metabolic aci-
dosis, Brugada-like pattern change on ECG, cardiovascular 
collapse and finally death. Based on the published case re-
ports to date, there have been several risk factors recognized 
for the development of PRIS. These include prolonged (> 
48 hours) propofol administration in doses > 67 µg/kg/min, 
male gender, age < 19 years old, head trauma, airway in-
fection, increased catecholamine and glucocorticoid levels 
and malnutrition [5, 6]. Our patient fulfilled several of these 
factors; most notably prolonged infusion of high dose propo-
fol, male gender, head trauma and being suspected of hav-
ing developed a ventilator-associated pneumonia. He also 
manifested many of the features of PRIS including rhabdo-
myolysis, renal failure, hyperkalemia, lactic acidosis, new 
Brugada-like ECG pattern and finally cardiovascular col-
lapse (Table 2).

There currently exists no known treatment for PRIS other 
than early recognition of the syndrome, prompt cessation of 
the propofol infusion and supportive care. One of the reasons 
for this is that the exact mechanism of how PRIS manifests 
is not completely understood. The most current hypothesis 

Table 2. Common Risk Factors and Typical Manifestations of PRIS

Risk Factors Manifestations

Propofol administration for > 48hrs in
doses > 67mcg/kg/min or 5mg/hr

Rhabdomyolysis

Male sex Renal Failure

Age < 19 years old Hyperkalemia

Head trauma Lactic acidosis

Airway infection Hypertriglyceridemia

Increased catecholamine and
glucocorticoid levels

Bradycardia and
Cardiovascular collapse

Malnutrition
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involves mitochondrial dysfunction with propofol serving 
to uncouple the respiratory chain with resultant cellular hy-
poxia and multi-system organ dysfunction. It has also been 
postulated that propofol impairs fatty acid oxygenation lead-
ing to accumulation of free fatty acids and again, cellular 
hypoxia. Free fatty acids are pro-arrhythmogenic which may 
then lead to cardiovascular collapse. Other theories have fo-
cused on depletion on carbohydrate stores causing increased 
lipolysis and fat oxidation leading to secondary acidosis 
through accumulation of free fatty acids and ketones. Oth-
ers still have postulated that perhaps it is not propofol itself 
causing this syndrome, but rather the disease state of the pa-
tient causing inadequate oxygen utilization and subsequent 
muscle necrosis leading to renal failure and metabolic aci-
dosis. Histopathologic examinations of cardiac and skeletal 
muscle from patients suffering from PRIS reveal extensive 
myocytolysis and muscle necrosis [7]. Irrespective of the 
exact mechanism, the PRIS appears to involve an imbal-
ance between tissue oxygen demand and supply leading to 
injury. Finally, it may not be a single mechanism that cause 
the manifestations of PRIS, but rather a cascade of events 
that ‘prime’ the individual and then others which ‘trigger’ 
the syndrome [6]. 

Since its introduction in the 1980s propofol has been 
widely used for sedation in the ICU. In the vast majority of 
patients, it is safe with few side effects but given its potential 
for lethal, albeit rare, complications heightened vigilance is 
required for its continued use. In particular, to minimize the 
potential for the development of PRIS, dose limitations and 
daily re-evaluation as to the necessity of its continued use are 
required. Further, PRIS must be considered when patients 
develop unexplained organ dysfunction with metabolic aci-
dosis, increased creatinine phosphokinase and hemodynam-
ic instability. Awareness of the early clinical manifestations 
of PRIS leading to prompt termination of propofol infusion 
and appropriate supportive care may improve its outcome if 
it does develop.

Abbreviations
  
WBC: White Blood Cells; Cr: Creatinine; K: Potassium; 
TropI: Troponin I; CK: Creatinine Phosphokinase; aHCO3: 
Arterial Bicarbonate
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