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A B S T R A C T

Objectives: It is not known whether using propofol total intravenous anaesthesia (TIVA) to reduce incidence of postoperative
nausea and vomiting (PONV) is cost-effective. We assessed the economic impact of propofol TIVA versus inhalational
anesthesia in adult patients for ambulatory and inpatient procedures relevant to the US healthcare system.

Methods: Two models simulate individual patient pathways through inpatient and ambulatory surgery with propofol TIVA or
inhalational anesthesia with economic inputs from studies on adult surgical US patients. Efficacy inputs were obtained from a
meta-analysis of randomized controlled trials. Probabilistic and deterministic sensitivity analyses assessed the robustness of
the model estimates.

Results: Lower PONV rate, shorter stay in the post-anesthesia care unit, and reduced need for rescue antiemetics offset the
higher costs for anesthetics, analgesics, and muscle relaxants with propofol TIVA and reduced cost by 11.41 6 10.73 USD
per patient in the inpatient model and 11.25 6 9.81 USD in the ambulatory patient model. Sensitivity analyses
demonstrated strong robustness of the results.

Conclusions: Maintenance of general anesthesia with propofol was cost-saving compared to inhalational anesthesia in both
inpatient and ambulatory surgical settings in the United States. These economic results support current guideline
recommendations, which endorse propofol TIVA to reduce PONV risk and enhance postoperative recovery.
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Introduction

In most of the 321.5 million surgical procedures conducted
worldwide each year,1 patients receive total intravenous anaes-
thesia (TIVA) with propofol or inhalational anesthesia with
volatile anesthetics. The choice between TIVA and inhalational
anesthesia is often based on regional and institutional prefer-
ences, even though in recent years, the environmental impact of
inhalational anesthesia has received increasing recognition.2

However, this may not reflect best practice,3 because evidence
shows that the anesthetic agent may actually influence patient
outcomes, such as postoperative pain,4 postoperative cognitive
dysfunction,5 emergence agitation,6 and postoperative nausea
and vomiting (PONV).7 In fact, the most comprehensive meta-
analysis investigating patient-relevant postoperative outcomes
with propofol and inhalational agents to date reported a 39%
lower relative risk for PONV, lower pain scores after extubation,
and shorter time spent in the postanesthesia care unit (PACU)
associated with propofol-based TIVA.7
15/$36.00 - see front matter Copyright ª 2021, ISPOR–The Professional So
PONV is one of the most unpleasant but still most common
events patients may experience during the postoperative period
and frequently complicates recovery from surgery.8 Independent
predictors for PONV are female gender, history of PONV or motion
sickness, nonsmoking status, younger age, duration of anesthesia
with volatile anesthetics, and postoperative opioids.9 Its overall
incidence is estimated to be about 20% to 30% and may be as high
as 70% in high-risk patients.10 Surgical patients prefer to suffer
pain rather than PONV11 and would be willing to pay considerable
amounts of money to avoid this unpleasant experience.12 Together
with postoperative pain, PONV is not only a major determinant of
patient dissatisfaction,13,14 it also leads to prolonged PACU stay
and use of antiemetics for PONV rescue such as droperidol,
metoclopramide, or promethazine.15 Accordingly, requirements
for postoperative care and associated healthcare costs are higher
in patients who experience PONV.16 However, it is unclear to date
if using an anesthetic agent that reduces the incidence of PONV is
also cost-effective. In fact, a recent systematic review on
cost-effectiveness research in anesthesiology concluded that there
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is a lack of cost-effectiveness literature, particularly relating to
intraoperative interventions, and a need for more cost-
effectiveness analyses in many areas of anesthesiology.17

Therefore, we conducted this cost-effectiveness analysis
assessing the economic impact of maintaining general anesthesia
with propofol versus inhalational anesthetics in a simulated
model with adult patients undergoing ambulatory or inpatient
procedures relevant to the US healthcare system.

Methods

This cost-effectiveness analysis compares propofol with inhala-
tional anesthetics (sevoflurane, desflurane, and isoflurane) for
maintenance of general anesthesia in adult patients undergoing
ambulatory or inpatient noncardiac surgeries. Cost-effectiveness
analyses combine the incremental cost of an intervention with the
benefit it provides. This cost-effectiveness analysis measures the
benefit in a natural unit as the number of avoided PONV episodes.
Themain outcomemeasure, the incremental cost-effectiveness ratio
(ICER), is therefore cost per averted PONV. The ICER allows com-
parison of the cost-effectiveness of treatments across disease areas
and is the preferred outcome measure of health technology assess-
ment bodies, such as the National Institute for Health and Care
Excellence (NICE,UK). The cost-effectiveness of propofol was
analyzed over a short time-horizon (OR block). As for the short time-
horizon of the analysis, no discountingwas applied. The analysiswas
conducted from the perspective of a hospital in the United States.

Model Structure

We developed 2 decision models using Microsoft Excel and
Visual Basic for Applications for Microsoft Excel based on a
patient-level, probabilistic, discrete event simulation technique18:
1 for inpatient surgery and 1 for ambulatory surgery. In each
model, 2 treatment arms were simulated: 1 for general anesthesia
with inhalational anesthetics and 1 for general anesthesia with
propofol TIVA, as shown in Appendix Figure 1 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.01.008. Each
simulated patient concurrently passed through the inhalational-
based and propofol-based anesthesia arm, so that the 2 alterna-
tives were simulated in the same patient cohort. Both models
considered PACU stay, PONV episodes, and consumption of anes-
thetics, analgesics, muscle relaxants, and antiemetics as outcomes.
Discharge from the PACU determined the end of the patient
pathway.

Identification of Economic Inputs and Baseline Efficacy

Economic inputs to feed the models were extracted from
studies reporting data on adult American surgical patient
outcomes as shown in Appendix Table 1 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.01.008. The
Table 1. Clinical efficacy of propofol TIVA based on the results in Sc

Propofol efficacy

Pooled estimate SEM

RR PONV 0.61 0.04

D PACU stay (min) 22.91 1.31

D Analgesic consumption 0.20 0.09

D Muscle relaxant usage 0.18 0.07

RR indicates relative risk; SEM, standard error of means; PACU, post-anesthesia care
consumption inputs were derived from studies reporting propofol
requirements for induction19 and requirements of propofol,20

sevoflurane,21 desflurane,21 isoflurane,21 fentanyl,22 and rocuro-
nium23 during maintenance. The cost of anesthesia with propofol
was split into cost of induction and cost of maintenance to ensure
a realistic measure of the number of vials required. Details are
shown in Appendix Table 2 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.01.008. Where appropriate,
treatment groups were combined using the formula suggested in
the Cochrane Handbook for Systematic Reviews of Interventions
version 6.0 (Table 6.5a).24 The algorithm for antiemetic rescue was
calculated from the percentage of patients with PONV who
received the 1st, 2nd, and 3rd rescue agent in Habib et al16 and is
shown in Appendix Table 3 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.01.008. PACU costs per minute
were derived from Habib et al,16 and unit costs for drug acquisition
and services were defined according to the pharmaceutical prices
schedule of the Veterans Affairs National Acquisition Center as
shown in Appendix Table 4 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2021.01.008.25

The baseline efficacy inputs used in the model were obtained
from a meta-analysis of 229 randomized, controlled trials with 20
991 patients investigating general anesthesia maintenance with
propofol or inhalational anesthetics for ambulatory and inpatient
surgery. The search strategy for the studies is described in detail
there.7 The authors reported a reduced incidence of PONV, shorter
PACU stay, and lower pain score after extubation with propofol.
However, propofol was also associated with increased analgesic
and muscle relaxant requirements compared to inhalational an-
esthetics. They also reported that time to respiratory recovery and
tracheal extubation was longer with propofol, although this dif-
ference was not considered clinically relevant. In our analysis,
respiratory recovery time has been accounted for by the PACU
time, which covers recovery time. The efficacy inputs are shown in
Table 1.

Inhalational Anesthetic Data Input

The proportional usage of inhalational anesthetics was 62%
sevoflurane, 22% isoflurane, and 16% desflurane. Proportions were
estimated from total units sold as reported in an analysis of the US
inhalation anesthesia market.26 Details are shown in Appendix
Table 5 in Supplemental Materials found at https://doi.org/10.
1016/j.jval.2021.01.008. Patients in the inhaled anesthetics group
could receive 1 of the 3 agents (sevoflurane, desflurane, or iso-
flurane) in the maintenance phase; the probability of selecting
each agent was based on the current market shares of the 3 agents
in the US market.26

The cost of anesthetics in the inhaled anesthesia group was
based on retrieved information on the mean consumption of each
agent per minute of maintaining anesthesia (ml/min) for each
patient multiplied by the simulated duration of anesthesia. It was
hraag et al 2018.7

Source Description

Schraag et al 20187 Pooled risk ratio

Pooled mean difference

Pooled, standardized mean difference

Pooled, standardized mean difference

unit; PONV, postoperative nausea and vomiting.

https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008
https://doi.org/10.1016/j.jval.2021.01.008


ECONOMIC EVALUATION 941
simulated by drawing anesthesia minutes from the assigned
probability distribution to the retrieved mean duration of anes-
thesia in each pathway. Finally, the consumed volume in milliliters
of each agent was multiplied by the mean cost/ml of the corre-
sponding agent. The cost is also adjusted according to the inflation
rate data from the US Labor Department.

Simulation and Discount Rate

The simulation was run over 10 000 iterations, each repre-
senting one patient journey. Since all parameter values were
drawn from their probability distributions, the probabilistic
analysis was included. No discount rate was applied to outcomes
and costs due to the short timeframe of the simulation, which
ranged from anesthesia induction to discharge from PACU.

Sensitivity Analyses

To assess the robustness of the model-derived estimates, we
conducted both probabilistic and deterministic sensitivity ana-
lyses for the model parameters.

Probabilistic sensitivity analysis
In the probabilistic sensitivity analysis, input parameter values

were simultaneously drawn from their probability distributions to
create 1000 sets of unique parameter combinations. When reliable
data on uncertainty was missing, we used a standard deviation of
10% of the mean value and chose normal distribution for contin-
uous data and Dirichlet distribution for categorical data.

Deterministic sensitivity analysis
In the deterministic sensitivity analysis, all input parameters

were varied individually within the lower and upper limit of the
confidence interval, while the remaining parameter values were
kept constant. If the confidence interval was unavailable, a varia-
tion of 620% was used to assess the sensitivity of the cost esti-
mates to the underlying model assumptions.
Results

Inpatient Model Simulation Results

Lower PONV rate, shorter PACU stay, and reduced need for
rescue antiemetics with propofol-based TIVA resulted in a cost
reduction of 11.41 6 10.73 USD per patient compared to inhala-
tional anesthesia. In the patient-level simulation, the propofol arm
showed a lower PONV incidence (-10.59% absolute difference) and
2.91 minutes shorter PACU stay, reducing the PACU costs by 18.39
USD on average and offsetting the 6.83 6 10.69 USD higher mean
anesthetic costs with propofol. Cost differences due to higher
analgesic (0.03 6 0.11 USD) and muscle relaxant consumption
(0.20 6 0.70 USD) and lower antiemetic requirements with pro-
pofol (0.09 6 0.32 USD) did not contribute significantly to the
total costs. The ICER was estimated at USD -107.5 per PONV
averted, which means every PONV episode avoided with propofol
was associated with a reduction in the cost of anesthesia of USD
107.5 per patient. Detailed cost-effectiveness results of the inpa-
tient model are shown in Table 2.

Probabilistic Sensitivity Analysis

The probabilistic sensitivity analysis demonstrated stability
and robustness to changes in the parameters of all results. The
sampling variation associated with the estimate of the incre-
mental cost-effectiveness ratio (ICER) in the inpatient model
demonstrated that propofol was cost-saving compared to
inhalational anesthesia in 88% of the simulations, with cost
savings of about 11 USD per patient on average (Fig. 1A).

Deterministic Sensitivity Analysis

The results of the deterministic sensitivity analysis are dis-
played as a tornado diagram in Figure 1B and show the influence
of variations in each parameter on costs per patient. The param-
eter with the strongest effect was the reduction in PACU stay with
propofol, resulting in cost differences within the confidence in-
terval ranging from –27.58 USD to 4.77 USD to per patient versus
inhalational anesthetics. Further influential parameters were the
cost and consumption of propofol and the cost of sevoflurane.
With the cost per PACU minute used in the base-case analysis,
propofol use needs to reduce PACU stay by at least 40 seconds to
reduce overall costs significantly (threshold analysis not shown).

Ambulatory Patient Model Simulation Results

In analogy to the inpatient results, reduced PONV rate and
shorter PACU stay with propofol resulted in a cost reduction of
12.29 6 5.78 USD compared to inhalational anesthetics in
ambulatory patients. The patient-level simulation showed a lower
PONV incidence (12.6% absolute difference) and 2.91 minutes
shorter PACU stay in patients undergoing propofol anesthesia,
resulting in 18.39 USD lower PACU costs on average and offsetting
the 6 6 5.74 USD higher mean anesthesia costs with propofol. The
ICER was estimated at USD -97.5 per PONV averted, which means
every PONV episode avoided with propofol was associated with a
reduction in the cost of anesthesia of USD 97.5 per patient. The
cost-effectiveness results of the outpatient model are shown in
Table 2.

Probabilistic Sensitivity Analysis

The sampling variation associated with an estimate of the ICER
in the ambulatory patient model shows that propofol was cost-
saving compared to inhalational anesthesia in 91% of the simula-
tions, demonstrating stability and robustness of the results to
changes in the input parameters. Cost savings were about 12 USD
per patient on average (Fig. 2A).

Deterministic Sensitivity Analysis

The most influential parameters in the ambulatory patient
model were the reduction in the PACU stay with propofol, the cost
and consumption per minute of propofol, and the cost of sevo-
flurane as shown in the tornado diagram in Figure 2B. Cost dif-
ferences between propofol and inhalational anesthetics within the
confidence interval owing to the variation in PACU stay ranged
from -28.46 USD to 3.89 USD per patient. With the cost per PACU
minute used in the base-case analysis, propofol requires at least
22 seconds shorter PACU time to be cost-saving (threshold anal-
ysis not shown).

Discussion

This cost-effectiveness analysis was based on 2 models simu-
lating individual patient pathways through inpatient and ambu-
latory surgery with propofol TIVA or inhalational anesthesia.
There is a paucity of recent cost-effectiveness analyses in the
literature regarding the choice of anesthetics during surgery.17

Previous cost-effectiveness studies comparing propofol and
inhalational anesthetics were often based on a small number of
patients in specific surgical settings. A Hungarian study from 2018
compared sevoflurane or propofol with and without additional
monitoring for anesthesia maintenance in ear-nose-throat



Table 2. Cost-effectiveness results of the inpatient model and the outpatient model.

Propofol-based anesthesia Inhalation-based anesthesia Difference

Inpatient model

Effectiveness outcomes

PONV incidence (%) 15.91 % 26.50 % 210.59 %

PACU stay (min) 63.97 6 6.06 66.88 6 6.06 22.91 6 0

Analgesic (mg) 433.71 6 351.64 414.05 6 335.70 19.66 6 15.94

Muscle relaxant (mg) 75.83 6 22.84 71.75 6 21.61 4.08 6 1.23

Costs (USD)

Anesthetics 25.59 6 11.95 18.76 6 12.6 6.83 6 10.69

Analgesics 0.88 6 0.53 0.85 6 0.51 0.03 6 0.11

Muscle relaxants 5.27 6 1.35 5.07 6 1.32 0.20 6 0.70

PACU stay 404.17 6 38.30 422.55 6 38.30 218.39 6 0

Antiemetics 0.13 6 0.36 0.21 6 0.46 20.09 6 0.32

Total cost per patient 436.03 6 40.36 447.44 6 40.39 211.41 6 10.73

Outpatient model

Effectiveness outcomes

PONV incidence (%) 18.87 % 31.47 % 212.60 %

PACU stay (min) 82.19 6 27.73 85.1 6 27.73 22.91 6 0

Analgesic (mg) 247.9 6 153.02 236.66 6 146.08 11.24 6 6.94

Muscle relaxant (mg) 73.01 6 17.03 69.08 6 16.11 3.93 6 0.92

Costs (USD)

Anesthetics 19.45 6 5.23 13.45 6 6.55 6 6 5.74

Analgesics 0.59 6 0.25 0.58 6 0.24 0.02 6 0.09

Muscle relaxants 5.18 6 0.99 5.01 6 0.98 0.16 6 0.63

PACU stay 519.31 6 175.20 537.70 6 175.20 218.39 6 0

Antiemetics 0.12 6 0.32 0.20 6 0.39 20.08 6 0.27

Total cost per patient 544.65 6 175.27 556.94 6 175.29 212.29 6 5.78

Results are based on the 10 000 patient-level simulations in the base-case scenario.
PACU indicates post-anesthesia care unit; PONV, postoperative nausea and vomiting.
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surgery. The authors reported that the bispectral index and train-
of-four monitoring reduced drug requirements, but the additional
disposable costs associated with bispectral index monitoring
increased the overall costs compared to the groups without
additional monitoring for both anesthetic regimes. Drug costs for
propofol and sevoflurane were similar.27 Older studies in different
surgical settings reported mixed results,28,29 and propofol was
considered cost-effective when costs for PACU and associated
medical personnel were included into the analyses.30,31 However,
the studies were based on older propofol prices, which have
declined in the United States by approximately 25.5% since then.32

This aspect should be taken into account when considering the
applicability of the results from older analyses to present clinical
circumstances. Other cost-effectiveness analyses on interventions
in anesthesia and perioperative medicine published in the last
decade investigated hemodynamic therapy,33–35 delirium pre-
vention,36 spinal anesthesia,37 and perioperative infection
reduction.38,39

PONV prevention is a central element in protocols for
enhanced recovery after surgery. Single-center studies, multi-
center observational studies, and meta-analyses have reported
that the application of protocols for enhanced recovery after sur-
gery is associated with improvements in postoperative outcomes,
including reductions in postoperative complications and length of
stay,40 by up to 30%-40%.41

The current recommendations in enhanced recovery programs
advocate the use of predictive risk scores and multimodal anti-
emetic prophylaxis to reduce the frequency and impact of this
complication. For high-risk patients, the combination of 2-3 an-
tiemetics in addition to propofol TIVA is recommended, because it
is most effective in reducing PONV.10 Furthermore, the current
guideline for the management of PONV recommends using pro-
pofol for induction and maintenance of anesthesia, and avoiding
inhalational anesthetics, to reduce the baseline risk of PONV.42

The present results corroborate these recommendations,
showing that reducing the risk of PONV with propofol TIVA is, in
fact, cost-effective, because it reduces PONV at lower costs for the
healthcare system. The lower incidence of PONV is likely to be a
major reason for the shorter PACU stay after propofol TIVA,
because the time until discharge from PACU has been reported
about 20% longer for patients with PONV and more than 50%
longer for patients with emesis.15

Stability and robustness of the results to uncertainties
in input parameters was demonstrated by the probabilistic
sensitivity analyses in both the inpatient and the ambulatory
patient models, where propofol was cost-saving compared to



Figure 1. (A) The incremental cost-effectiveness ratio (ICER) distribution of the probabilistic sensitivity analysis simulation for propofol
TIVA versus inhalational anesthesia in surgery in the inpatient model. Propofol was cost-saving compared to inhalational anesthesia in
93% of the simulations, and cost-savings were about 14 USD per case on average. (B) Tornado plot of the deterministic sensitivity results
in the inpatient model. The plot shows the influence of variations in each individual parameter within its probability distribution on costs
per patient. The mean difference (MD) in PACU stay was the most influential parameter.
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inhalational anesthetics in 88% and 91% of the simulations,
respectively.

The tornado diagrams in Figure 1b and 2b demonstrate that
the mean difference in PACU stay was the only parameter in which
variations could have changed the results of the cost-effectiveness
analyses. As this parameter was derived from the comprehensive
study by Schraag et al,7 in which the mean difference in PACU stay
was calculated from a meta-analysis of 21 randomized, controlled



Figure 2. (A) The incremental cost-effectiveness ratio (ICER) distribution of the probabilistic sensitivity analysis simulation for propofol
TIVA versus inhalational anesthesia in 96% of the simulations, and cost savings were about 16 USD per case on average. (B) Tornado plot
of the deterministic sensitivity results in the ambulatory patient model. The plot shows the influences of variations in each individual
parameter within its probability distribution on costs per patient. The mean difference (MD) in PACU stay was the most influential
parameter.
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trials with 2653 patients, it is supported by the highest level of
evidence. Of note, the second most influential parameter in the
deterministic sensitivity analyses was the cost of propofol.
Therefore, the cost savings may be even higher in healthcare
systems with lower costs for propofol relative to inhalational
anesthetics than for those in the United States.
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The systematic review and meta-analysis by Schraag et al7

reported shorter PACU stay, lower PONV rates, reduced pain
scores after extubation, and higher patient satisfaction with pro-
pofol compared to inhalational agents. Conversely, time to respi-
ratory recovery and tracheal extubation were marginally longer
with propofol compared to inhalational agents (0.82 and 0.70
minutes, respectively).

This analysis focuses on early PONV up to discharge from the
PACU, but nausea and emesis after anesthesia may be delayed up
to 24 hours after surgery. The recent guidelines on PONV pre-
vention42 state that the effect of volatile anesthetics is most
prominent until 2 to 6 hours after surgery. Furthermore, Apfel et al
identified inhalational anesthetics as the primary cause of early
PONV 0 to 2 hours after surgery.43 Therefore, both the antiemetic
effect of propofol and the pro-emetic effect of inhalational anes-
thetics seem to be limited to the early postoperative period.

Nevertheless, PONV continues to be frequent even after the
first 24 hours postsurgery, despite high compliance to antiemetic
recommendations. McLoughlin et al 2019 showed that PONV
during day 2 after colorectal surgery negatively affects the nutri-
tional postoperative recovery and independently prolonged the
hospital stay by up to 2 days. In addition to opioid administration,
early PONV on day 0 after the surgery was identified as a risk
factor of developing delayed nausea and vomiting.44 Therefore,
anesthesia with propofol TIVA may be an appropriate choice to
prevent nausea and vomiting in the immediate postoperative
period and consequently enhance patient recovery until
discharge.

Patient-reported outcomes in clinical trials are important for
healthcare providers to improve the quality of care and can enrich
our understanding of the patients’ experience of the perioperative
journey.45 As PONV and postoperative pain are major de-
terminants of patient dissatisfaction,13,14 propofol TIVA has the
potential to improve patients’ perception of the quality of post-
operative recovery. In fact, studies investigating the quality of
recovery reported better outcomes for propofol TIVA compared to
desflurane,46,47 isoflurane,48 and sevoflurane.49,50 Schraag et al
confirmed these results in a meta-analysis of 10 trials with 924
patients.7

The strengths of our analysis include the high evidence level of
the effectiveness inputs, which were derived from a comprehen-
sive meta-analysis.7 Furthermore, drug acquisition inputs were
taken from the 2020 US Department of Veteran Affairs federal
supply schedule and are therefore both current and relevant to the
US healthcare system.25 In addition, PACU costs per minute were
derived from a retrospective database analysis investigating
resource utilization and duration of PACU stay due to PONV in a US
teaching hospital published in 2006, and they have been adjusted
for inflation.16 The calculated PACU cost of 6.32 USD per minute
was similar to other studies, for example, 6.37 USD per minute in
2014 in a US pediatric hospital.51

The main limitation of this analysis is that it is based on his-
toric data from the studies included in the meta-analysis by
Schraag et al7 and not on a prospective data collection of real-
world data. Some of the studies were published before 2001 and
may no longer be representative of current scientific consensus
and clinical practice. However, more than 80% of the studies
included data from 2001 onward, and 40% were published be-
tween 2011 and 2016. Furthermore, the algorithm for antiemetic
rescue has been developed in 2006.16 Yet the agents in the algo-
rithm, ondansetron, dexamethasone, and promethazine are still
recommended for treating PONV in the current guideline.42

Therefore, the results of this analysis are relevant for contempo-
rary practice. Another point of potential concern is the missing
fixed cost data for anesthesia equipment. This holds true for TIVA
(eg, for infusion pumps) as well as for inhalational anesthesia (eg,
exhaust devices, supply lines for gases, or waste gases during
standby). However, these costs are difficult to assess. Other cost
studies have assumed comparable equipment cost for different
types of anesthesia or have not mentioned that aspect at all.52-54

In addition, the longer time to respiratory recovery and
tracheal extubation reported by Schraag et al7 were not included
as a separate parameter in the model since respiratory recovery
and tracheal extubation are covered in our model by PACU time as
an overall indicator of the post-anesthesia phase in US hospitals.
As a final limitation, the economic inputs of our models were
based on the US market, which limits the applicability of the re-
sults to other regions. Developments since, however, including
lower propofol acquisition costs, have likely shifted the benefits
further toward propofol-based techniques as the preferred option.

In conclusion, maintenance of general anesthesia with propo-
fol is cost-saving compared to inhalational anesthesia in both
inpatient and ambulatory noncardiac surgical settings in the
United States, as it was associated with a reduction in PONV cases,
less time spent in the PACU, and a concurrent decrease in mean
costs. These results corroborate current guideline recommenda-
tions, which endorse propofol TIVA to reduce the baseline risk of
PONV and enhance postoperative recovery. This intervention is
clinically superior as well as cost-efficient and thus an economi-
cally dominant strategy.
Conclusions

Propofol TIVA was the dominant strategy to maintain general
anesthesia in both inpatient and ambulatory surgical settings in
the United States, as it was associated with a reduction in PONV
cases, less time spent in the PACU, and a concurrent decrease in
mean costs. When an intervention is both clinically superior and
cost-saving, it is referred to as an economically “dominant”
strategy. The cost difference in both models was largely attribut-
able to the shorter duration of PACU stay with propofol, which
most likely resulted from the lower PONV rate associated with
propofol.
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