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Assessment of the frequency of propofol-associated hypertriglycer-
idemia and pancreatitis in adult intensive care patients 
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Abstract 
Objective: Infusions of propofol have been asso-
ciated with hypertriglyceridemia and acute pan-
creatitis; however, the incidence of these adverse 
events is not well characterized in the literature. 
Therefore, we aimed to characterize the inci-
dence and management of hypertriglyceridemia 
(>4.5 mmol/l) as well as hypertriglyceridemia-as-
sociated pancreatitis in adult intensive care unit 
(ICU) patients. 
Design: Retrospective cohort study. 
Setting: Adult tertiary medical/surgi-
cal/trauma/neurosciences ICU. 
Patients and participants: Adult patients who re-
ceived a propofol infusion for at least 24 hours 
between April 15, 2015 and November 25, 2015 
to reach a convenience sample of 150 patients. 
Interventions: Observational design only. 

Measurements and results: Fourteen (9.3%) of 
150 patients developed hypertriglyceridemia, 
but none of these patients went on to develop 
acute pancreatitis. The median time to discontin-
uation of propofol in patients who developed hy-
pertriglyceridemia was 7.4 h and propofol was 
discontinued within 24 h of detection in 86% of 
these patients. 
Conclusions: A clinically important proportion 
of patients receiving propofol infusions devel-
oped hypertriglyceridemia. Although the vast 
majority of these patients were managed appro-
priately with prompt discontinuation of 
propofol, there was a need for regular triglycer-
ide monitoring in these patients in order to en-
sure that hypertriglyceridemia can be identified 
for appropriate management. 
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Introduction 
Propofol is a short-acting anesthetic that is often 
used in critically ill patients for sedation and facili-
tation of mechanical ventilation. (1) Propofol use in 
intensive care unit (ICU) patients has been shown to 
shorten ICU stays relative to benzodiazepines and 
decrease the duration of mechanical ventilation. (2) 

Administered by continuous intravenous infusion in 
this setting, propofol acts by stimulating γ-
aminobutyric acid type A (GABAA) receptors, in-
hibiting N-methyl-D-aspartate (NMDA) receptors, 
and modulating calcium channel activity to achieve 
sedation. (3) With a largely non-polar chemical 
structure, propofol is highly lipophilic and is formu-
lated as an oil-in-water emulsion for administration. 
(3) 
The most common adverse effects of propofol infu-
sion include a decrease in heart rate and blood pres-
sure; however, its use is also associated with a num-
ber of other adverse events, including propofol in-
fusion syndrome (PRIS), hypertriglyceridemia, and 
pancreatitis. (3,4) PRIS is a rare but severe compli-
cation of propofol administration and is character-
ized by a constellation of non-specific clinical find-
ings: metabolic acidosis, rhabdomyolysis, elevated 
serum potassium and liver enzymes, cardiac dys-
function, and acute kidney dysfunction. (4) Al-           
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though PRIS is rare, it is more frequently observed 
in patients receiving a propofol infusion of greater 
than 67 μg/kg/min (4 mg/kg/h) and in patients on 
propofol for more than 48 h. (4) Propofol has also 
been associated with an increase in triglycerides and 
rare cases of acute pancreatitis; however, research-
ers are uncertain whether these effects occur as part 
of PRIS, or if they are independent risks related to 
propofol administration. (4) 
It is unclear whether propofol-associated hypertri-
glyceridemia is primarily a consequence of the drug 
itself, the lipid emulsion in which the drug is in-
fused, or a combination of both. (5,6) The triglycer-
ide measurements used to define the stages of sever-
ity differ depending on the reference. According to 
the National Cholesterol Education Program Adult 
Treatment Panel III (NCEP ATP III), normal tri-
glyceride levels are defined as <1.7 mmol/l (<150 
mg/dl), borderline high levels as 1.7-2.2 mmol/l 
(150-199 mg/dl), high levels as 2.3-5.6 mmol/l 
(200-499 mg/dl), and very high levels as ≥5.7 
mmol/l (≥500 mg/dl). (7) 
Acute pancreatitis is a life-threatening condition in-
volving inflammation of the pancreas and it is typi-
cally characterized by abdominal pain as well as el-
evated serum lipase and amylase. (8,9) In order to 
be diagnosed with acute pancreatitis, patients must 
have at least two of the following: abdominal pain, 
serum lipase or amylase greater than 3 times the up-
per limit of normal, and radiologic imaging con-
sistent with acute pancreatitis. (8,9) The most com-
mon causes of acute pancreatitis are gallstones and 
alcohol abuse, but hypertriglyceridemia is estimated 
to be responsible for between 1% and 4% of cases. 
(8) A serum triglyceride level of greater than 11.3 
mmol/l (1000 mg/dl) is generally observed in pa-
tients with hypertriglyceridemia-associated acute 
pancreatitis. (8) Though there is limited published 
literature on the topic, there are case reports of acute 
pancreatitis in patients on propofol infusions. (5) 
Literature on the incidence of propofol-associated 
hypertriglyceridemia and pancreatitis in the ICU is 
sparse, consisting of case reports and small retro-
spective studies. (10) In the 2005 study by Devlin et 
al, the incidence of hypertriglyceridemia (defined as 
≥4.5 mmol/l) was 18% in ICU patients on propofol. 
(5) Despite nearly 1 in 5 patients developing hyper-
triglyceridemia, triglyceride levels were monitored 
in only 31% of patients on propofol. (5) In the same 
study, 10% of patients with hypertriglyceridemia 
developed acute pancreatitis. (5) By determining the 
incidence and management of hypertriglyceridemia 
and pancreatitis in ICU patients on propofol at our 
centre, we hope to provide more insight into the 
magnitude of this problem. 

Materials and methods 
This was a single centre, retrospective, observa-
tional study of adult ICU patients who received 
propofol infusions at Royal Columbian Hospital, a 
tertiary hospital providing medical, surgical, neuro-
sciences, and trauma services. In order to be in-
cluded in the study, patients had to be at least 18 
years of age, admitted to the ICU during or prior to 
December 2015, on a propofol infusion for at least 
24 consecutive hours, and have had at least one tri-
glyceride measurement during the infusion. Patients 
were excluded if they had a documented baseline 
triglyceride concentration of ≥2.3 mmol/l (≥200 
mg/dl), received other lipid-containing preparations 
(eg. total parenteral nutrition) during the propofol 
infusion, or had a documented history of acute pan-
creatitis prior to starting the infusion. 
Data collection began with the most recently admit-
ted patients and continued backward until a conven-
ience sample of 150 patients had been reached. This 
sample size was selected based on the results of 
Devlin et al (5) whereby we expected similar rates 
of occurrence of outcomes. Hospital electronic 
pharmacy records were searched to generate a list of 
patients admitted to the ICU for whom propofol was 
ordered. This list of patients was cross-referenced 
with computerized laboratory databases to deter-
mine which patients had triglyceride levels meas-
ured. Electronic charts were reviewed for patients 
who had triglyceride levels measured and data were 
collected for patients who met the inclusion criteria. 
An ICU clinical database was used to obtain Acute 
Physiology and Chronic Health Evaluation 
(APACHE) II scores for included patients. 
Our primary objective for the study was to deter-
mine the incidence of patients who developed hy-
pertriglyceridemia and acute pancreatitis. Our sec-
ondary objective was to characterize the manage-
ment of patients who developed hypertriglycer-
idemia. Hypertriglyceridemia was defined as a 
measured triglyceride concentration greater than or 
equal to 4.5 mmol/l (400 mg/dl). This value is con-
sistent with the definition used in the Devlin et al (5) 
study in order to facilitate a comparison of findings 
and is based on the NCEP ATP II criteria for high 
triglycerides. In patients who developed hypertri-
glyceridemia, acute pancreatitis was defined as the 
presence of at least two of the following: a serum 
lipase of greater than 3 times the upper limit of nor-
mal, clinical exam findings characteristic of pancre-
atitis, and radiographic findings indicative of pan-
creatitis. (11) Management of incident hypertriglyc-
eridemia was characterized by the time to propofol 
discontinuation, dose reduction, or change to an al-
ternative sedative agent. In addition to the data re-        
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quired for our primary outcomes, baseline patient 
characteristics (gender, age, weight, body mass in-
dex [BMI], ICU admission type, and admitting di-
agnosis), as well as triglyceride and infusion param-
eters, were documented to help better describe our 
study population. 
By comparing the number of patients who devel-
oped hypertriglyceridemia and acute pancreatitis to 
the total number of patients included in the study, 
the incidence of these two outcomes was deter-
mined. Microsoft Excel 2010 was used to calculate 
descriptive statistics, including medians and inter-
quartile ranges. 
Our study received Fraser Health Research Ethics 
Board approval in September 2015 and the need for 
informed consent was waived based on its low-risk, 
retrospective design. 
 
Results 
To meet our convenience sample of 150, sequential 
patient data were reviewed for 163 patients meeting 
our inclusion criteria admitted from November 25, 
2015 back to April 14, 2015. Thirteen of these pa-
tients were excluded: eight patients had elevated tri-
glycerides at baseline, four had a history of acute 
pancreatitis, and one received total parenteral nutri-
tion (TPN) during the propofol infusion. 
Baseline patient characteristics are presented in Ta-
ble 1. Of the 150 patients included in the study, 14 
patients developed hypertriglyceridemia, giving an 
incidence of 9.3%. None of these patients went on 
to develop acute pancreatitis. 
Table 2 presents hypertriglyceridemia detection 
and propofol infusion and exposure characteristics, 
while Table 3 provides an overview of how the 14 
patients who developed hypertriglyceridemia were 
managed. 
 
Discussion 
Our study stands as one of only a few publications 
that attempt to characterize the risk of propofol in-
fusion associated with hypertriglyceridemia and 
pancreatitis in the ICU. Our findings of a clinically 
meaningful risk of hypertriglyceridemia (9.3%) re-
inforce the importance of careful clinical monitor-
ing for all patients on continuous propofol infusions 
for greater than 24 hours. The absence of cases of 
pancreatitis in our population was potentially due to 
chance alone or could be the result of the prompt 
and effective clinical management of the patients 
who did develop hypertriglyceridemia. 
Our findings present some notable differences com-
pared to what was observed in a similar study by 
Devlin et al conducted in 2005. (5) A lower median 
age was observed in our patients who developed hy- 

pertriglyceridemia compared to those who did not 
develop hypertriglyceridemia, while the patients 
with hypertriglyceridemia had a higher mean age 
than the patients without hypertriglyceridemia in 
the Devlin study. Patients who developed hypertri-
glyceridemia were more likely to be a surgi-
cal/trauma admission (64%), whereas the vast ma-
jority of patients (90%) who developed hypertri-
glyceridemia in Devlin et al were medical admis-
sions, despite having a higher overall proportion of 
surgical admission patients (72%) in that study. In 
our study, the median duration of propofol infusion 
prior to the development of hypertriglyceridemia 
was 2.1 days versus 3.7 days in the Devlin study. 
With these differences, the frequency of hypertri-
glyceridemia in our study was approximately half 
the frequency observed by Devlin et al, with an in-
cidence of 9.3% and 18%, respectively. In addition, 
while 10% of patients with hypertriglyceridemia 
were noted to develop acute pancreatitis in the 
Devlin study, no cases of acute pancreatitis were 
identified in our study. 
A number of limitations should be considered when 
interpreting the results of this study. Our study was 
retrospective in design and thus dependent on the 
quality of recorded data; however, as we accessed 
standardized electronic records the risk of missing 
data or data errors was low. Our findings did not 
capture patients who received an infusion of 
propofol for less than 24 hours and patients who de-
veloped hypertriglyceridemia within the first 24 
hours of starting propofol were observed, but these 
patients were excluded from the trial because they 
did not meet our inclusion criteria. Clinically, 
though, it may not be as critical to identify cases of 
hypertriglyceridemia in these patients with shorter 
infusions, since it would likely have minimal impact 
on management. In addition, because so few pa-
tients had documented baseline triglyceride levels 
(prior to starting propofol), it is possible that some 
patients in which hypertriglyceridemia was ob-
served had elevated triglycerides at baseline. Many 
patients were excluded as a result of the low fre-
quency of triglyceride monitoring in the ICU, which 
may have contributed to selection bias. 
 
Conclusions 
Propofol infusion associated with hypertriglycer-
idemia occurs with a frequency that is clinically 
meaningful and there likely exists a small risk of de-
velopment of subsequent pancreatitis despite our 
negative results.  This risk can likely be mitigated 
through a practice of careful clinical monitoring of 
serum triglycerides for all patients receiving 
propofol infusions for more than 24 hours and              
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prompt management of propofol infusions, with an 
aim to reduce or stop continued propofol admin-
istration for those that develop hypertriglycer-
idemia. We would suggest that for patients on pro-
longed propofol infusions, their serum triglyceride 
levels (as well as creatinine kinase and lactate lev-
els, to assess for other manifestations of PRIS) be 
checked every 48 hours. In those patients who re-
main on propofol with elevated triglycerides, close 
(we suggest daily) monitoring for biochemical and 
physical exam findings of pancreatitis should be un-
dertaken to ensure early detection of cases to allow 
appropriate definitive diagnosis and clinical man-
agement. 
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Table 1. Summary of baseline patient characteristics 
 
Parameter Patients with hypertri-

glyceridemia 
(n=14) 

Patients without hy-
pertriglyceridemia 
(n=136) 

Overall 
(n=150) 

Age (years) 53 (42-62) 60 (49-69) 58 (47-69) 
Male, n (%) 10 (71) 93 (68) 103 (69) 
Weight (kg) 93 (81-100) 81 (70-92) 82 (70-95) 
BMI (kg/m2) 31 (28-32) 27 (23-30) 27 (23-30) 
APACHE II# 21 (21-31) 22 (15-25) 22 (15-25) 
Length of ICU stay (days) 15.1 (7.6-18.8) 6.4 (4.1-12.0) 7.3 (4.2-15.0) 
Total duration of infusion (hours) 50.0 (33.3-73.1) 48.0 (34.2-63.4) 48.0 (34.1-64.3) 
Service, n (%) 

- Medical 
- Surgical/trauma 

 
5 (36) 
9 (64) 

 
64 (47) 
72 (53) 

 
69 (46) 
81 (54) 

 
Legend: BMI=body mass index; APACHE=Acute Physiology and Chronic Health Evaluation; ICU=intensive 
care unit. Values are presented as median (interquartile range) unless otherwise specified. #Scores (12) were 
only available for 116 patients overall and 7 of the 14 patients with hypertriglyceridemia. 
 
 
Table 2. Triglyceride and infusion characteristics in patients who developed hypertriglyceridemia 
 
Parameter Value 
Frequency of triglyceride monitoring (tests/day) 0.9 (0.66-1.08) 
Time to detection of hypertriglyceridemia from the start of propofol infusion (hours) 36.4 (28.2-62.1) 
Infusion rate at time of detection of hypertriglyceridemia (mcg/kg/min) 58 (41-79) 
Total propofol exposure (mg/kg) 119 (87-213) 
Highest detected triglyceride level (mmol/l) 5.9 (5.5-7.6) 

 
Legend: Values are presented as median (interquartile range) unless otherwise specified. 
 
 
Table 3. Management of patients who developed hypertriglyceridemia 
 
Parameter Value 
Time to discontinuation (hours) 7.4 (5.5-12.4) 
Discontinuation within 24 hours of detection of hypertriglyceridemia, n (%)* 12 (86) 
Dose reduction, n (%)* 6 (43) 
Time to dose reduction (hours) 0.7 (0.3-1.8) 
Change to the alternative sedative, n (%) 1 (7.1) 
Time to change to the alternative sedative (hours) 6.8 

 
Legend: Values are presented as median (interquartile range) unless otherwise specified. *Four patients were 
initially managed with a dose reduction prior to discontinuation. 
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