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Effect of obesity on propofol dosing requirements in mechanically
ventilated patients in a medical intensive care unit
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Background: Propofol is a lipophilic medication shown in pharmacokinetic studies to accumulate over
time and potentially cause over sedation in obese patients when dosing is based on total body weight. There
is a lack of intensive care unit (ICU) studies assessing the accumulation of propofol in obese patients that are
mechanically ventilated receiving long-term sedation. The purpose of this study is to describe the difference
in dosing requirements of propofol in obese vs. non-obese patients that are mechanically ventilated in a
medical ICU (MICU).

Methods: Retrospective, IRB approved, sequential chart review conducted in a MICU in a large academic
teaching hospital. Patient population included intubated, mechanically ventilated (>24 hours) adults receiving
a propofol infusion based on actual body weight with a goal RASS score of 0 to -3. Data was collected
through sequential chart review from January 2013 to March 2015 using electronic records.

Results: In total, 424 charts were reviewed and 100 patients met inclusion criteria: 36 in the obese and
64 in the non-obese group. Obese patients required lower dosages of propofol to achieve initial goal RASS
score (20 vs. 30 pg/kg/min, P=0.037). In obese patients, the infusion rate of propofol decreased progressively
over time to maintain goal RASS score (days 2-5). Daily median requirements were day 1: 25 pg/kg/min in
each group (P=0.618); day 2: 20 pg/kg/min in the obese vs. 25 pg/kg/min (P=0.006) in the non-obese group;
day 3: 18 vs. 25 pg/kg/min (P=0.032); day 4: 17 vs. 30 pg/kg/min (P=0.008); day 5: 15 vs. 25 pg/kg/min
(P=0.025). Hospital mortality was higher in obese patients (56% wvs. 31%, P=0.017). Other predetermined
secondary outcomes were not statistically significant. Adverse events were similar in both groups. Morbidly
obese patients with body mass index (BMI) >40 kg/m’ had a similar trend in dosing requirement on day 4.
Conclusions: Compared to non-obese patients, obese patients required lower propofol infusion doses (per
kilogram) to achieve goal RASS scores and progressively decreasing infusion rates over days 1-5 to maintain

target sedation levels.
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Introduction

The obese population has nearly doubled in the past 3
decades worldwide. Nearly one third of patients admitted
to the intensive care unit (ICU) are obese with 7% of

these patients meet criteria for morbid obesity (1,2).
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Critically ill hospitalized patients display large variations
in pharmacokinetics for many medications due to altered
absorption, distribution, metabolism, or elimination; obesity
often compounds this phenomenon. Obese patients have an
increase in both lean mass and adipose tissue, additionally,
average cardiac output is higher due in part to increased
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intravascular volume (2,3). Excess adipose tissue results
in an increase in volume of distribution (V) of lipophilic
medications, confounding dosing of these drugs (2).
Current sedation and analgesia guidelines in critically ill
patients recommend several lipophilic drugs as first-line
agents for sedation, though little is known about initial dose
and titration for these agents in the obese patient (4).
Propofol is a highly lipophilic, short acting, general
anesthetic commonly used in intubated, mechanically
ventilated patients. A three-compartment model of
distribution most often characterizes the pharmacokinetic
profile of propofol. The apparent V, increases with the
length of the continuous infusion, due to drug accumulation
in deep tissue compartments (5). This effect is exaggerated
in obesity, in theory leading to increased accumulation
and saturation of deep tissues. This leads to longer time
to elimination after the infusion is terminated as drug
distributes back into the central circulation (2,6,7). These
alterations would be predicted to decrease time to achieve
adequate sedation (when dosed by actual body weight) and
prolong the time to arousal allowing extubation. If daily
“wake-ups” are utilized, the latter issue may be mitigated.
Several past studies have described propofol dosing in obese
patients undergoing elective surgeries. In these limited
reports, investigators concluded that when propofol was
dosed based on total body weight, there was a shorter time
to loss of consciousness, but otherwise no large differences
between non-obese and obese patients were observed (3,8,9).
The objective of this study was to investigate the
hypothesis that altered dose-effect of propofol infusions
in intubated, mechanically ventilated obese patients
significantly alters clinical sedation parameters, dosing
requirements, and propensity towards adverse events.

Methods

"This single center, retrospective chart review was conducted
at NYU Langone Medical Center NYULMC), a 726-bed
tertiary care academic medical center. The NYULMC
Institutional Review Board granted exemption from the
need for informed consent. Electronic charts of patients
admitted to the MICU who were prescribed propofol from
January 2013 to March 2015 were reviewed sequentially.
Eligible patients were >18 years of age, intubated and
mechanically ventilated for at least 24 hours in the
MICU, received a continuous propofol infusion dosed
per kilogram of actual body weight targeted to achieve
and maintain light to moderate sedation defined by a
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goal RASS score of 0 to -3. Patients were excluded if
they had received an opioid infusion for greater than
24 hours prior to propofol initiation (PRN doses were
permitted), received benzodiazepines or dexmedetomidine
before or during propofol use, received concomitant
neuromuscular blockade, were pregnant, had known
chronic benzodiazepine and/or illicit drug use prior to
admission, or had a primary acute neurologic impairment
altering assessment of RASS scores (stroke, traumatic brain
injury, anoxic brain injury, etc.).

Data was extracted via review of electronic health records.
Collected variables included age, gender, ideal body weight,
actual body weight, body mass index (BMI), MICU diagnosis,
and pertinent medication history. Vital signs preceding and
during propofol infusion and pertinent laboratory values such
as triglycerides, transaminases, creatinine kinase, lipase, daily
RASS scores and corresponding infusion rates of propofol
were recorded; use of sedation/analgesia and vasoactive
medications were also evaluated.

Our primary outcome was the initial rate of propofol
infusion required to achieve goal RASS. Secondary endpoints
were median infusion rate of propofol per day, median
infusion rate of fentanyl per day, time from discontinuation
of propofol drip to extubation, total duration of sedation and
mechanical ventilation, occurrence of ventilator-associated
pneumonia and re-intubations, ICU and hospital length of
stay, and mortality. Adverse events examined included the
incidence of hypotension and bradycardia within 24 hours of
propofol initiation, incidence of >10% decrease in ejection
fraction during infusion, increased triglycerides, increases in
creatinine kinase, and evidence of propofol-related infusion
syndrome (PRIS).

Endpoints were compared in two groups: non-obese
(BMI <30 kg/m®) and obese patients (BMI >30 kg/m’). A
subgroup of morbidly obese patients with BMI >40 kg/m’
was taken from the obesity group and endpoints were
compared to the control group. Patients were considered to
meet goal RASS if their score was =1 from documented goal
RASS. Bradycardia was defined as a heart rate of <50 beats
per minute. Hypotension was defined by an increase in
vasopressor requirements and/or a >30% decrease in
systolic blood pressure within 24 hours of starting the
propofol infusion.

Data was analyzed using SPSS statistical software
package version 21, categorical variables by the Pearson
Chi-squared test and Phi and Cramer’ test, and continuous
data by the Mann Whitney U test. P values of <0.05 were
considered statistically significant. A power calculation was
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Figure 1 Inclusion and exclusion.

not assessed for sample size secondary to lack of previous
data to estimate the effect of obesity on propofol dosing
and that this was a descriptive, observational study aimed to
prompt prospective studies of a larger scale.

Results

A total of 424 charts were reviewed and 219 met inclusion
criteria; 119 were excluded, predominantly due to
antecedent or concurrent medication use, most commonly,
the concurrent use of dexmedetomidine (n=53), chronic
benzodiazepine use prior to admission (n=32), and prior
dexmedetomidine use (n=10). Therefore, 100 patients were
included in the study: obese (n=36) and non-obese (n=64)
(see Figure I). The subgroup of morbidly obese patients
included 11 patients of the overall obese patient group.
The majority of subjects were male with a median age of
65 years. Average BMI was 35.0 vs. 23.6 kg/rn2 (P<0.001),
and obese patients had a higher baseline incidence of
hypertension and atrial fibrillation. Sepsis was the most
common ICU admission diagnosis (54%) in both groups.
Median APACHE II score was 22 and 23 in the non-obese
group vs. obese group, respectively (P=0.730). In the non-
obese group 22% of patients were on vasopressors prior
to propofol administration vs. 25% in the obese group
(P=0.722). The median initial starting infusion rate of
propofol for both groups was 29 pg/kg/min and the initial
goal RASS scores for both groups was -2 (Table 1).

For the primary outcome measure, obese patients
required lower initial doses of propofol infusion in order
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+« Concurrent dexmedetomidine, n=53;

+ Chronic benzodiazepine use prior to
admission, n=32;

«» Prior dexmedetomidine use, n=10;

« Status epilepticus, n=7;

+ Fentanyl for >24 hours before propofol,
n=6;

< Concurrent midazolam, n=4;

« Standing benzodiazepines, n=4;

+ Neurologic deficits, n=2;

« Concurrent cisatracurium, n=1

to achieve goal RASS (20 vs. 30 pg/kg/min, P=0.037). The
median time to goal RASS was 6 hours in the obese group
and 9 hours in the non-obese (P=0.193). Approximately
17% of patients in both groups were over sedated and did
not meet goal RASS (Table 2).

Median infusion rate per day was separated by individual
goal RASS scores of 0, -1, -2, and -3 to better observe
changes in infusion rates between groups in context to
specific RASS scores. Median infusion rate for RASS of
0 was significantly higher in the non-obese group vs. the
obese group on day 3 (P=0.012). Infusion rates for RASS
of -2 were significantly different on day 2 (P<0.001) and
day 3 (P=0.025). Median infusion rates to achieve RASS
of -3 were significantly lower in the obese group on day
1 (P=0.043), day 3 (P=0.006), day 4 (P=0.009), and day 5
(P<0.001) (Tuble 3).

Obese patients required significantly lower median
infusion rates of propofol per day to maintain goal RASS
(Figure 2). Obese patients were maintained on propofol
for a median of 58 vs. 49 hours in the non-obese group
(P=0.920). After discontinuation of propofol, 50% of the
patients in both groups were continued on other sedatives
before extubation yielding a total sedation time for obese
patients of 92 vs. 75 hours with the non-obese group
(P=0.641). Time from discontinuation of propofol to
extubation was 7 hours in the obese group vs. 2 hours in the
non-obese (P=0.236). The median duration of mechanical
ventilation was 99 in the obese group vs. 75 in the non-
obese (P=0.799). Re-intubations did not differ between the
groups with 8% in the obese group and 13% in the non-
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Baseline characteristics All (n=100) Non-obese (n=64) Obese (n=36) P value
Age, median [IQR] (years) 65 [56-74] 66 [57-75] 65 [566-73] 0.908
Male 60 [60] 40 [63] 20 [56] 0.496
Weight median [IQR] (kg) 74 [61-99] 64 [566-74] 103 [90-112] <0.001
BMI, median [IQR] (kg/m?) 25.7 [22.1-32.2] 23.6 [20.4-27.2] 35.0 [32.0-40.6] <0.001
Past medical history
Hypertension 50 [50] 27 [42] 23 [64] 0.037
Acute kidney injury 45 [45] 25 [39] 20 [56] 0.112
Hyperlipidemia 33 [33] 19 [30] 14 [39] 0.348
Chronic kidney disease 24 [24] 15 [23] 9 [25] 0.861
Diabetes 22 [22] 12 [19] 10 [28] 0.296
Liver dysfunction 20 [20] 12 [19] 8 [22] 0.677
Chronic heart failure 19 [19] 10 [16] 9 [25] 0.251
Atrial fibrillation 19 [19] 8[13] 11 [31] 0.027
Chronic obstructive pulmonary disease 9[9] 58] 4 [11] 0.580
Pulmonary fibrosis 4 4] 23] 2 [6] 0.552
Seizure disorder 3[3] 3 [5] 0[0] 0.187
Prior to admission opioid use 22 [22] 14 [22] 8 [22] 0.968
Fentanyl prior to propofol 19 [19] 15 [23] 4 [11] 0.132
Benzodiazepines* prior to propofol 16 [16] 10 [16] 6[17] 0.882
ICU primary problem
Infection/sepsis' 54 [54] 39 [61] 15 [42] 0.063
Pulmonary/respiratory failure 13 [13] 9 [14] 4 [11] 0.674
Hepatic 10 [10] 4 16] 6[17] 0.096
Cardiovascular 71[7] 58] 2 [6] 0.671
Other 16 [16] 7 [11] 9 [25] 0.066
APACHE Il on ICU admission, median [IQR] 22 [17-26] 22 [18-26] 23 [17-27] 0.730
Vasopressor prior to propofol 23 [23] 14 [22] 9 [25] 0.722
Therapeutic hypothermia 51[5] 51[8] 0[0] 0.085
Hemodialysis or CRRT 14 [14] 6[9] 8[22] 0.076
Concurrent fentanyl 90 [90] 60 [94] 30 [83] 0.096
Concurrent as needed benzodiazepine 21 [21] 14 [22] 719] 0.775
Concurrent as needed antipsychotics 2[2] 0[0] 2 [6] 0.057
Initial starting dose of propofol, median [IQR] 29 [20-30] 30 [20-33] 25 [20-30] 0.421
(Mg/kg/min)
Initial goal RASS score, median [IQR] -2 [-1,-2] -2 [-1,-2] -2 [-1,-2] 0.803

All values are expressed as n [%] unless otherwise noted. *, as needed benzodiazepine doses; ', pneumonia, BMI <30 kg/m’: 42%, BMI
=30 kg/m* 17%; CRRT, continuous renal replacement therapy; IQR, interquartile range; BMI, body mass index; ICU, intensive care unit.
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Table 2 Primary outcome

Outcome Non-obese Obese P
(n=64) (n=36) value
Dose to achieve goal RASS, 30 [20-35] 20([15-30] 0.037
pg/kg/min
Goal RASS not reached, n [%] 11[17] 6[17] 0.947
Over-sedated, n [%] 11 [100] 6[100] 0.947
Time to goal RASS, hours 9(1.5-33) 6(0.25-30) 0.193

All values are expressed as median [interquartile range] unless
otherwise noted.

Table 3 Median infusion rate of propofol to achieve RASS

Dose required for Non-obese Obese P value
RASS per day (n=64) (n=36)
Day 1
Dose for RASS 0 - - -
Dose for RASS -1 - - -
Dose for RASS -2 20 [13-30] 20 [15-30] 0.878
Dose for RASS -3 30 [20-38] 23 [20-30] 0.043
Day 2
Dose for RASS 0 - - -
Dose for RASS -1 18 [13-25] 15 [15] 0.476
Dose for RASS -2 25 [20-35] 15 [10-21] <0.001
Dose for RASS -3 25 [20-30] 20 [15-30] 0.060
Day 3
Dose for RASS 0 30 [20-30] 8 [6-9] 0.012
Dose for RASS -1 10 [10-18] 18 [14-20] 0.760
Dose for RASS -2 23 [15-30] 14 [11-25] 0.025
Dose for RASS -3 30 [20-30] 19 [15-29] 0.006
Day 4
Dose for RASS 0 28 [24-31] 25 [18-27] 0.556
Dose for RASS -1 30 [26-35] 13 [9-17] 0.173
Dose for RASS -2 20 [15-29] 20 [13-28] 0.642
Dose for RASS -3 30 [20-30] 15 [10-25] 0.009
Day 5
Dose for RASS 0 - - -
Dose for RASS -1 10 [10-15] 15[13-18] 0.809
Dose for RASS -2 18 [13-28] 20 [13-25] 0.851
Dose for RASS -3 30 [25-30] 10 [10-15] <0.001

All values are expressed as median [interquartile range] unless
otherwise noted.
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Figure 2 Median propofol infusion rate per day.
Table 4 Secondary outcomes
Outcome Non-obese Obese P
(n=64) (n=36) value
Time from discontinuation 2 [0.7-24] 7 [2-54] 0.236
of propofol to extubation,
hours
Other sedation after 32 [50] 18 [50] 1.000
propofol, n [%]
Duration of sedation, 75[48-145] 92 [52-174] 0.641
hours
Duration of mechanical 75[47-168] 99 [48-170] 0.799
ventilation, hours
Duration of propofol, hours 49 [38-85] 58 [31-117] 0.920
Re-intubations, n [%] 8 [13] 31[8] 0.523
VAP, n [%] 7 [11] 5[14] 0.663
ICU LOS, days 8 [5-14] 7 [4-13] 0.222
Hospital LOS, days 16 [8-27] 14 [8-23] 0.502
ICU mortality, n [%] 16 [25] 15 [42] 0.084
Hospital mortality, n [%] 20 [31] 20 [56] 0.017
Palliative care, n [%] 14 [22] 11 [31] 0.336

All values are expressed as median [interquartile range] unless
otherwise noted. VAP, ventilator-associated pneumonia; ICU,
intensive care unit; LOS, length of stay.

obese (P=0.523). Ventilated associated-pneumonia occurred
in 14% of the obese group and 11% in the non-obese group
(P=0.663) (1uble 4). Fentanyl infusion rates per day did not
differ significantly between the groups and stayed relatively
stable (Figure 3). ICU and hospital length of stay and ICU
mortality were not significantly different between the
groups. However, hospital mortality was higher in the obese
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Figure 3 Median infusion rate of fentanyl per day.
Table 5 Adverse events
Adverse event Non-obese  Obese P
(n=64) (n=36) value
Hypotension 32 [50] 18 [50] 1.000
Increased vasopressor 27 [84] 18 [100] 0.451
requirements
>30% drop in SBP 9[28] 422] 0.765
Bradycardia 0[0] 0[0] -
(heart rate <50 bpm)
Decreased ejection 10/20 [50] 3/8 [38] 0.535
fraction >10%
Negative inotropes 0[0] 0[0] -
Positive inotropes 3[15] 0[0] 0.279
Triglycerides >500 mg/dL 2/12 [17] 1/11 [9] 0.345
Increase in triglycerides 3/4 [75] 3/5 [60] 0.390
Increase in creatinine kinase 3/6 [50] 2/6 [33] 0.465

All values are expressed as n [%] unless otherwise noted. SBP,
systolic blood pressure.

group vs. the non-obese group (56% vs. 31%, P=0.017)
(Table 4).

Adverse events within 24 hours of propofol
administration, predominantly hypotension, did not
differ between the two groups and none of the patients
experienced bradycardia during propofol administration.
Echocardiograms were available for eight patients in the
obese group and 20 patients in the non-obese group. Fall
in ejection fraction was common but not different between
groups. Evaluated lab values such as triglycerides, creatinine

kinase and clinical development of PRIS were rare and
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Table 6 Subgroup of morbidly obese patients

Outcome No(:—_c;t:gse Moogzlscgy vaTue
(n=11)
Initial goal RASS -2[-1,-2] -2[-1,-2] 0.801
Dose to achieve goal 30 [20-35] 25[15-30] 0.559
RASS
Median propofol dose per day*
Day 1 25[20-30] 30[23-32] 0.472
Day 2 25[20-30] 20([16-30] 0.399
Day 3 25[20-30] 20[15-28] 0.795
Day 4 30[20-35] 15[15-20] 0.039
Day 5 25 [18-35] 10[10] 0.222
Time to extubation, hours 2 [0.7-24] 24 [8-49] 0.258
Duration of mechanical 74 [47-168] 96 [50-134] 0.782

ventilation, hours

All vales are expressed as median [interquartile range] unless
otherwise noted; *, number of morbidly obese patients per day:
day 1 (n=11), day 2 (n=10), day 3 (n=8), day 4 (n=5), day 5 (n=1).

similar in the two groups (7able 5).

In the subgroup of morbidly obese patients the median
infusion rates per day of propofol on day 4 was significantly
less in the morbidly obese (15 vs. 30 pg/kg/min) in the
non-obese patients (P=0.039). No other parameter was
statistically different in the 2 subgroups of obese patients
(Tible 6).

Discussion

Propofol is a short acting, lipophilic sedative that induces
central nervous system (CNS) depression by agonism of
GABA, receptors, and antagonism of N-methyl-D-aspartate
(NMDA), nicotinic, and M, muscarinic receptors (5). The
current critical care guidelines on sedation and analgesia
recommend propofol as a first-line agent for sedation in
the ICU due to rapid onset and offset effects (4). The
lipophilicity of propofol allows rapid penetration into the
CNS and rapid redistribution out of the CNS once an
infusion is discontinued.

The pharmacokinetics of a propofol infusion is most
often characterized by a three-compartment model. As
the duration of the infusion increases, the volume of
distribution predictably increases. Propofol promptly
distributes into the central compartment, which contains

jeccm.amegroups.com F Emerg Crit Care Med 2018;2:97
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the brain and the heart (V, estimated at 2 L/kg). After
several hours of infusion, the V, increases as concentrations
in the blood equilibrate with the rapid equilibrating
peripheral compartment (estimated V, is 10 L/kg). There
is delayed distribution to the slowly equilibrating deep
peripheral compartment, which contains adipose tissue
(V4 =60 L/kg). This takes up to 10 days to saturate this
compartment. As V, increases in this model with longer
infusion time, elimination time also increases, from about
2 minutes to 70 minutes to about 1,400 minutes (5). It has
been hypothesized that the excess lipid tissue in obesity
would act as a large “sink”, prolonging time to arousal and
potentially increasing level-dependent side effects (7).
Studies observing or recording alterations in clinical
endpoints related to propofol infusion in obese patients are
uncommon. Studies including the use of prolonged sedation
using propofol in the ICU included non-obese patients with
a mean duration of sedation from 12 to 99 hours (10-12).
Most sedation trials do not report patient’s weight or BMI;
in the few investigations when subjects were classified as
obese, the majority looked at relatively short-term sedation
in the setting of bariatric surgery (13). In our retrospective
chart review we sought to better define the dose and effect
relationships for this commonly used drug in the obese
patient population receiving infusions in the MICU.
Propofol at our institution is the main sedative used
for most patients entering the MICU. RASS scores are
evaluated at least every nursing shift by the bedside nurse and
documented into the electronic medical record and daily
spontaneous awakening trials are performed. We found
that the per kilogram actual body weight doses of propofol
to reach goal RASS were lower in obese patients and
progressively lower infusion rates were needed to maintain
sedation in this group over time. Obese patients needed a
median initial rate of 20 vs. 30 pg/kg/min in the non-obese
in order to meet goal RASS. This phenomenon likely results
from the higher total infused drug (based on excess adipose
weight) rapidly penetrating the central compartment
(and brain) to induce sedation with initial dosing (5). This
finding suggests that potentially, initial infusion rates of
propofol based on actual body weight in obese patients may
be overestimated as compared to patients of normal weight
to target a RASS of -2. Usage of other weights such as
adjusted body weight for dosing must be further analyzed
by future studies. When separating doses to achieve RASS
scores of 0, -1, -2, and -3 during the first 5 days of infusion,
we also found that the infusion requirements in the obese
population were lower in comparison with non-obese

© Journal of Emergency and Critical Care Medicine. All rights reserved.
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patients with deepening sedation (RASS of -3). This was
most notable after 48 hours, although a true correlation and
any solid conclusions from this data is hard to discern.

Our results showing that obese patients needed
progressively decreasing maintenance infusion rates,
shown in Figure 2 is more challenging to explain. The V,
for propofol is heavily influenced by the duration of the
infusion as predicted by the three-compartment model
of distribution. Despite the quoted length of time for
equilibration within adipose tissue, movement of drug
outside of this deep compartment back into the central
circulation may be quicker than appreciated; thus, possibly
providing a readily available reservoir to maintain sedative
doses of propofol in the brain. Alternatively, once the deep
tissue compartments are saturated, continued infused drug
may exclusively remain in the central compartment to
maintain sedation. This may explain the observed decrease
in per kilogram requirement in this patient population.
About 90% of the patients enrolled in this study were on
concomitant fentanyl. Fentanyl, a lipophilic drug used
predominantly for analgesia, could have additive CNS
effects when co-infused with propofol. In this study it was
used for pain control and was not titrated to a goal RASS
scores. Additionally, infusion rates of fentanyl remained
consistent over time in both groups, making its contribution
to propofol dose variability unlikely.

Time to extubation after discontinuation of propofol
infusions was not statistically significant between both
groups, though the observed difference in time (7 hours
in the obese vs. 2 hours in the non-obese, P=0.236) may
be clinically relevant. This endpoint excluded patients
who expired or who received tracheostomy for long-term
ventilation (69% of patients included), reducing statistical
power. Daily “wake-up” trials were not documented in
this investigation due to the retrospective nature of the
study, however if utilized, could potentially lessen the
accumulation of propofol in adipose tissue leading to
extubation times that are similar to non-obese patients.
Future larger studies should assess this outcome variable;
if truly longer in the obese population, the most likely
explanation would be the adipose “sink” compartment,
which could provide space for redistribution of drug out of
the central compartment more rapidly once the infusion
is discontinued, reducing CNS levels below the sedation
threshold. Although some patients were continued on
sedation after the discontinuation of propofol, there was no
difference between the two groups in total sedation time
(92 vs. 75 hours, P=0.641) or time on the mechanical
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ventilator (99 vs. 75 hours, P=0.799) in the obese group vs.
the non-obese group, respectively.

In our study, hospital mortality was significantly greater
in the obese group (56% vs. 31%, P=0.017). It is known that
physical examination, imaging, medication dosing, nursing
care, and airway management amongst many other treatment
variables are more difficult to perform in patients with higher
BMIs due to body habitus and lack of clinical data regarding
medical management. However, our results of higher
mortality are in contrast to current literature showing obese
ICU patients in comparison to non-obese ICU patients
have lower hospital mortality overall (14). Although the
baseline APACHE II scores were similar between groups in
our study, our findings of higher mortality may have limited
applicability due to a multitude of confounding factors
including co-morbidities, ICU complications, and barriers to
care in obese patients as listed above.

This study did not find any differences in adverse
events between the two groups. This could partly be due
to the limited number of patients with data available for
laboratory values such as triglycerides, creatinine kinase,
and the availability of echocardiograms before and after the
initiation of propofol. The low number of patients in this
study and also the low number of patients with available
data could have contributed to the non-significance found
in identified adverse events. In our subgroup analysis of
morbidly obese patients, the primary outcome had a similar
trend to the original data, but we did not find a significant
difference. The morbidly obese group also had a trend
towards utilizing less propofol per day, but this was only
significant on day 4. We also saw a trend towards longer
time to extubation compared to the non-obese group, 24 vs.
2 hours (P=0.25). The differences found in this subgroup
were not significant though statistical power was lacking.

To our knowledge, this study is the first study describing
dosing requirement differences between obese and non-
obese patients receiving greater than 24 hours of sedation
with propofol infusions in the ICU. Though retrospective
and small in sample size, the findings of lower per kilogram
dosing requirements to achieve equal sedation in the obese
group was statistically significant and can be explained
by propofol’s pharmacokinetic profile. Similarly, the
continuous downward trend in daily propofol requirements
in obesity and our hypothesized explanation lends credence
to this observation. The lack of robust differences between
morbidly obese and obese patients is likely explained by
the paucity of patients and the use of 2 groups rather
than having BMI as a continuous variable. Due to the
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retrospective nature, the data is also limited by the presence
and accuracy of electronic chart documentation. The study
endpoints and clinical correlates need to be examined in
a larger, multi-centered prospective trial to make more
definite conclusions.

Conclusions

In our study, the rate of propofol infusions, calculated by
actual body weight, and titrated to a goal RASS score were
lower in obese patients, and continued to decrease over the
length of the infusion. Increased adverse effects were not
observed in our study. Though the nature of our study limits
the strength of these findings, our results can be explained
by the accepted three-compartment pharmacokinetic
model of propofol. Increases in adipose tissue create a large
reservoir for accumulated propofol, which if dosed based
on actual body weight, could predict decreased time to
achieve adequate sedation upon initiation and prolong the
time to arousal allowing extubation. There are many dosing
challenges in obese patients and an increased understanding
of drug disposition and dose response is needed. Further
research is warranted to better define propofol’s disposition
in critically ill obese patients and to better guide dosing and
titration regimens.
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