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Background/objectives: Parenteral nutrition (PN) incorporating omega-3 fatty-acid-enriched
lipid emulsions has been shown to be cost effective in Western populations. A pharmacoeco-
nomic evaluation was performed within the Chinese intensive care unit (ICU) setting. This
assessed whether the additional acquisition cost of PN with omega-3 fatty-acid-enriched lipid
emulsion (SMOFlipid) vs standard PN was offset by improved clinical outcomes that can reduce
subsequent costs.

Materials and methods: A pharmacoeconomic discrete event simulation model was devel-
oped, based on an update to efficacy data from a previous international meta-analysis, with
China-specific clinical and economic input parameters. Sensitivity analyses were undertaken
to assess the effects of uncertainty around input parameters.

Results: The model predicted that PN with an omega-3 fatty-acid-enriched lipid emulsion was
more effective and less costly than PN with standard lipid emulsions for Chinese ICU patients,
as follows: reduced length of overall hospital length of stay (19.48 vs 21.35 days, respectively),
reduced length of ICU stay (5.03 vs 6.18 days, respectively), and prevention of 35.6% of noso-
comial infections leading to a lower total cost per patient (¥47 189 [US $6937] vs ¥54 783 [US
$8053], respectively). Additional treatment costs were offset by savings in overall hospital and
ICU stay cost, and antibiotic cost, resulting in a mean cost saving of ¥7594 (US $1116) per
patient. Sensitivity analyses confirmed the robustness of these findings.

Conclusions: PN enriched with an omega-3 fatty-acid-containing lipid emulsion vs standard
PN may be effective in reducing length of hospital and ICU stay and infectious complications
in Chinese ICU patients, and also decreases overall treatment costs. This results in a favor-
able cost-effectiveness ratio. Thus, PN enriched with an omega-3 fatty-acid-containing lipid
emulsion can be seen as a win—win situation for patients, hospital administration, and health
insurance companies.

Keywords: parenteral nutrition, omega-3, lipid emulsion, cost effectiveness, intensive care,
China

Introduction

There is considerable evidence that disease-related malnutrition increases mortality
rates, prolongs the length of hospital stay, and increases overall treatment costs.!> For
example, malnutrition is an independent risk factor for nosocomial infection, which can
be up to five times more likely in malnourished than well-nourished hospital patients.**
Moreover, disease-related malnutrition of hospital patients is an extensive problem, hav-
ing a worldwide prevalence of about 20%—50%," which is also reflected in the People’s
Republic of China where there is a prevalence of about 18%—48%.7'° The underlying
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reason for disease-related malnutrition within hospitals and
particularly in the intensive care unit (ICU) is that a negative
energy balance accumulates during the course of some serious
diseases and after major surgery, and these energy deficits are
associated with worsened clinical outcomes. !

Nutritional interventions for hospital patients are known
to reduce the incidence of nosocomial infections,'>!* length
of hospital stay,'*!> and medical costs.!® Parenteral nutri-
tion i1s a common nutritional intervention, and is indicated
when enteral or oral nutrition is impossible, insufficient, or
contraindicated.!” The composition of parenteral nutrition is
particularly important, and lipids are an essential component
as a source of energy and essential fatty acids.!”

Omega-3 fatty-acid-enriched lipid emulsions are com-
monly used as part of parenteral nutrition, and are recom-
mended in nutritional guidelines for parenteral nutrition
in ICU and surgical patients.'”!® This is because omega-3
fatty-acid-enriched lipid emulsions may have beneficial
anti-inflammatory and immunomodulatory effects.'2' While
the pharmacoeconomic benefits of using omega-3 fatty-acid-
enriched lipid emulsions have been investigated in Western
populations,? it is important to judge their effect in China.

The aim of this study was to perform a pharmacoeconomic
evaluation of SMOFlipid (henceforth referred to as omega-3
fatty-acid-enriched lipid emulsion) vs standard parenteral
nutrition within the Chinese ICU setting. To do this, we used
a discrete event simulation model based on updated efficacy
data from a previous international meta-analysis* and China-
specific clinical and economic input parameters.?

Materials and methods

Model structure
The model was based on the discrete event simulation tech-
nique” and developed in Microsoft Excel (Microsoft Corp.,

Patients enter the model ICU

Ward

Figure | Model structure of transition probabilities.
Notes: Data from Du et al.*
Abbreviation: ICU, intensive care unit.

Washington, USA). In a discrete event simulation, the expe-
rience of individuals is modeled over time in terms of the
events that occur and the consequences of those events. Two
alternative treatment arms were simulated: parenteral nutri-
tion including 1) an omega-3 fatty-acid-enriched lipid emul-
sion (SMOFlipid, Fresenius Kabi, Bad Homburg, Germany)
and 2) standard lipid emulsions. (Note: standard lipid emul-
sions were defined as lipid emulsions that were not enriched
in omega-3 fatty-acids, such as soybean oil, medium-chain
triglycerides/long-chain triglycerides, or olive oil/soybean oil
emulsions.) Each simulated ICU patient was sent to both the
omega-3 fatty-acid-enriched lipid emulsion and the standard
lipid emulsion arms concurrently, so that the simulation of
the two alternatives ran on the same patient cohort. Simulated
patients entered the model at ICU admission, either directly
or via the ward. Pre-ICU time was not differentiated between
the two arms. The following events were considered: transfers
from the ICU to the ward, new nosocomial infection, dis-
charge from the hospital, and death, with discharge and death
forming the two alternative ends to the patient pathway. Each
iteration within the current study represents a unique patient
and results were produced by calculating the statistics based
on 10 000 such simulated patients progressing through the
simulation. Transition probabilities between these states were
taken from the study of ICU patients in mainland China.* A
simplified model structure is shown in Figure 1. No discount
rate was applied to outcomes and costs owing to the short
time frame of the simulation.

Patient population data sources

We performed a targeted literature search for observational
studies reporting clinical and/or economic outcomes for
Chinese ICU patients, and reviewed the results, selecting
studies that gave recent and comprehensive information on
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the populations included in the model. Outcome data from Du
et al were used for both the omega-3 fatty-acid-enriched and
standard lipid emulsion patient populations included in the
model.* These data were converted into mean values according
to the methods of Wan et al,”” and used for the standard lipid
emulsion patient population as shown in Table 1. This table
shows the probabilities of ICU patients’ outcomes and mean
length of stay, plus the expected mean length of parenteral
nutrition. For the omega-3 fatty-acid-enriched lipid emulsion
population, the same outcome data were partially recalculated
to take into account the changes in clinical outcomes associated
with this regimen, based on the meta-analysis conducted by
Pradelli et al*® and its update (see section on Clinical efficacy
data sources). Cost data were extracted from a recent publica-
tion reporting the daily cost of ICU and ward stay in Chinese
hospitals (see section on Cost assessment data sources).”

Table | Probabilities of ICU patients’ outcomes and mean lengths
of stay for patients receiving standard parenteral nutrition.

Description Value
Probability of being transferred from ICU to a general 83.7%

ward

Probability of dying in the ICU 16.3%
Probability of discharge from general ward 95%
Probability of dying in the general ward 5.0%
Probability of new infection acquired in the ICU 59.0%

LOS, pre-ICU, days (SD) 3.33 (6.86)
LOS ICU - alive patients, days (SD) 5.66 (4.45)
LOS ICU — dead patients, days (SD) 8.3 (8.98)
LOS, post-ICU — alive patients, days (SD) 13.32 (13.11)
LOS, post-ICU — dead patients, days (SD) 32.67 (34.10)
Duration of PN, days (SD) 8.3 (10.0)

Notes: Patients outcome and lengths of stay data from Du et al.?* Mean duration of
parenteral nutrition was based on data from Wu et al.>*

Abbreviations: ICU, intensive care unit; LOS, length of stay; PN, parenteral
nutrition; SD, standard deviation.

Omega 3 Control
Study Events Total Events Total Weight
Friesecke 200840 1 83 12 82 16.9%
Grau-Carmona 2015%° 17 81 29 78 37.2%
Wachtler 199741 2 19 6 21 4.5%
Wang 200842 3 20 5 20 5.8%
Weiss 200243 5 12 5 1 11.2%
Wichmann 200744 5 127 10 129 8.9%
Zhu 201231 3 33 6 33 5.8%
Han 201232 5 18 5 12 9.7%
Total (95% CI) 393 386 100.0%

Total events 51 78
Heterogeneity: Tau? = 0.00, x2 = 2.50, df = 7 (p = 0.93); I = 0%
Test for overall effect: Z = 2.85 (p = 0.004)

Clinical efficacy data sources

The meta-analysis of Pradelli et al®* was updated in order
to incorporate recent evidence into the evaluation. In brief,
this update consisted of a systematic PubMed search using
the same search criteria specified in Pradelli et al,”® but over
a time period between August 2011 and November 2016.
This procedure identified an additional five randomized
controlled trials*®*>* that contained clinical outcomes data on
length of hospital or ICU stay or infections for ICU patients
and which met eligibility criteria specified previously.” New
meta-analyses were performed by pooling data using Review
Manager (RevMan version 5.3; Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014) from
the studies identified by Pradelli et al, plus these five more
recent studies, in a similar manner to the original study.?
The following results were obtained: infection risk reduction
(RR) 0f 0.64 (95% CI 0.47-0.87; p=0.004), reduction in ICU
length of stay of 1.82 days (95% CI 0.24-3.40; p=0.02), and
reduction in post-ICU length of hospital stay of 3.07 days
(95% CI 1.01-5.13; p=0.004) (Figures 2—4, respectively).
Absolute results for length of stay were converted into RR
with standard deviations (SDs) as performed previously:*
0.81 (SD 0.08) for ICU length of stay and 0.94 (SD 0.35) for
post-ICU length of hospital stay. The effect of ICU mortality
was taken into consideration when estimating a relative post-
ICU length of stay, because not all ICU patients proceeded
to the general ward.

Cost assessment data sources

The perspective of the study was that of the hospital. Only
direct costs (e.g., cost of ICU or ward stay) rather than indi-
rect costs were considered in the analysis. The time horizon
corresponded to the hospital stay of ICU patients. Thus, the

Risk ratio
(95% CI)

Risk ratio
(95% CI)
0.91 (0.42-1.93)
0.56 (0.34-0.94)
0.37 (0.08-1.61)
0.60 (0.17-2.18)
0.92 (0.36-2.33)
0.51(0.18-1.44)
0.50 (0.14-1.83)
0.67 (0.24-1.81)

0.64 (0.47-0.87)

0.2 0.5 1 2 5
Favours omega-3 Favours control

Figure 2 Infections: random effects meta-analysis and Forest plot for parenteral nutrition including omega-3 fatty-acid-enriched lipid emulsion vs standard parenteral

nutrition not containing omega-3 fatty acids.

Notes: Squares represent individual study means of the effect measure; the pooled estimate is represented by a diamond symbol.

ClinicoEconomics and Outcomes Research 2017:9

submit your manuscript

549

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Feng et al Dove
Omega 3 Control Mean difference Mean difference
Study Mean SD Total Mean SD Total Weight (95% CI) (95% CI)
Barbosa 201045 12 1442 13 13 1264 10 1.8% -1.00 (-12.08-10.08)
Berger 200846 176 244 12 253 387 12 12.0% -0.77 (-3.36-1.82)
Burkhart 201428 89 483 25 1198 7.89 25 9.2% -3.08 (-6.71-0.55)
Friesecke 200840 28 25 83 23 20 82 4.0% 5.00 (-1.90-11.90)
Grau-Carmona 20152° 16.97 16.55 81 1899 9.53 78 7.9% -2.02 (-6.20-2.16)
Heller 200447 427 127 24 4.58 1.6 20 16.8% -0.31 (-1.18-0.56)
Wachtler 199741 0.9 14 19 2 42 21 14.1% -1.10 (-3.00-0.80)
Wang 200842 214 1878 20 27.5 25.04 20 1.2% -6.10 (-19.82-7.62)
Weiss 200243 4.1 14 12 91 12 M 16.3% -5.00 (-6.06—-3.94)
Wichmann 200744 41 367 127 6.3 3.63 129 16.7% -2.20 (-3.09—-1.31)
Total (95% Cl) 416 408 100.0% -1.82 (-3.40—-0.24)

Heterogeneity: Tau? = 3.69, 2 = 51.77, df = 9 (p < 0.00001); /2 = 83%
Test for overall effect: Z=2.25 (p = 0.02)

-10 -5 0 5 10

Favours omega-3  Favours control

Figure 3 Length of intensive care unit stay: random effects meta-analysis and Forest plot for parenteral nutrition including omega-3 fatty-acid-enriched lipid emulsion vs

standard parenteral nutrition not containing omega-3 fatty acids.

Notes: Squares represent individual study means of the effect measure; the pooled estimate is represented by a diamond symbol.

Omega 3 Control
Mean SD Total Mean SD Total
Study (days) (days) (days) (days) Weight
Barbosa 201045 22 2523 13 55 50.59 10 0.4%
Berger 200846 8.86 4.58 12 10.39 6.1 12 13.1%
Friesecke 200840 34 26.25 83 29 2154 82 6.3%
Grau-Carmona 20152° 32.97 29.09 81 40.7 2523 78 5.0%
Gultekin 201430 316 172 16 306 172 16 2.7%
Heller 200447 19.1 47.03 24 18.8 37.56 20 0.7%
Wachtler 19974 20.1 68 19 224 108 21 9.6%
Wang 200842 652 3264 20 70.5 4069 20 0.8%
Weiss 200243 17.8 3 12 235 3 1 21.5%
Wichmann 200744 17.2 1297 127 219 1539 129 16.4%
Zhu 20123 18.7 4 33 20.6 46 33 23.5%
Total (95% Cl) 440 432 100.0%

Heterogeneity: Tau? = 3.57, y2 = 16.29, df = 10 (p = 0.09); 12 = 39%
Test for overall effect: Z = 2.92 (p = 0.004)

Mean difference
(95% Cl)

Mean difference
(95% CI)

-33.00 (-67.22-1.22)
-1.53 (-5.85-2.79)
5.00 (-2.32-12.32)
-7.73 (-16.18-0.72)
1.00 (-10.92-12.92)
0.30 (-24.70-25.30)
-2.30 (-7.84-3.24)
-5.30 (-28.16-17.56)
-5.70 (-8.15--3.25)
-4.70 (-8.18—-1.22)
-1.90 (-3.98-0.18)

-3.07 (-5.13——1.01)

-10 -5 0 5 10

Favours omega-3  Favours control

Figure 4 Post-intensive care unit length of hospital stay: random effects meta-analysis and Forest plot for parenteral nutrition including omega-3 fatty-acid-enriched lipid

emulsion vs standard parenteral nutrition not containing omega-3 fatty acids.

Notes: Squares represent individual study means of the effect measure; the pooled estimate is represented by a diamond symbol.

model included the following costs: 1) cost of omega-3 fatty-
acid-enriched lipid emulsions vs the cost of standard lipid
emulsions not enriched with omega-3 fatty acids, 2) daily cost
of ICU stay, 3) daily cost of general ward stay, and 4) cost
of new infections acquired in ICU. All costs were presented
in Chinese yuan renminbi (¥). Summaries of final financial
results were also shown in US dollars using an exchange rate
of ¥1 to US $0.147 for 10 July 2017.

Parenteral nutrition costs were calculated for every
simulated patient on the basis of daily cost, which depended
on the assigned treatment and duration of parenteral nutri-
tion. Therefore, hospital prices of parenteral nutrition were
weighted according to their national market share. ICU and
ward-stay costs were taken from Tan et al,> who reported
daily hospital stay costs based on hospital financial reports
for four main regions in China (Guangzhou, Beijing, Nanjing,

and Xi’an). The average costs reported in 2013 across the
four regions were actualized to current values by applying
the official Chinese health care services inflation rate (2014,
1.5%; 2015, 1.2%; 2016, 3%).33 Thus, daily costs for the
ICU and general ward used in the model were ¥6731.50 (SD
1225.68) and ¥884.00 (SD 103.51), respectively.

The cost of new infections was included as part of the
model cost input, based on the extra antibiotic cost per
nosocomial infection reported by Wu et al** and actualized
to 2016 figures by applying the 3.5% medication inflation
rate for China during this period (¥4087).% These costs were
limited to additional anti-infective treatments needed and did
not include those associated with the effect of new infection
on length of hospital stay or mortality rate; this aimed to
avoid double counting, as length of stay and mortality rate
were already included as clinical outcomes in the model.
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Simulation and sensitivity analyses

Sensitivity analyses were performed in order to validate the
model’s reliability. These involved changing one or more of
the model parameters to see what effect this had on outcomes,
thus assessing the sensitivity of the model to such changes.
We performed a probabilistic sensitivity analysis and a one-
way deterministic sensitivity analysis. The probabilistic sen-
sitivity analysis showed the stability of the model outputs to
several simultaneous changes in the parameters as it involved
drawing all parameter values simultaneously from their prob-
ability distributions to create 1000 sets of unique parameter
combinations (Monte Carlo simulations). SDs of 20% of
mean values were used if no reliable uncertainty data were
available. In the one-way deterministic sensitivity analysis a
120% variation was applied to model parameter values one
by one, keeping the other values constant, to see how sensi-
tive the model results were to relatively extreme changes.

Results

Base-case model outcomes (hospital length of stay and infec-
tion rate) for 10 000 simulated patients showed that parenteral
nutrition enriched with omega-3 fatty-acid lipid emulsions had
the following efficacy advantages over parenteral nutrition with
standard (non-omega-3 fatty-acid enriched) lipid emulsions:
1) prevention of more than one-third (2109 of 5932; 35.6%)
of infections in ICU patients and 2) reduction of ICU stay by
1.15 days and ward stay by 0.71 days, resulting in a reduction
of overall length of hospital stay by 1.87 days for ICU patients
(Table 2). Thus, omega-3 fatty-acid-enriched lipid emulsions

Table 2 Mean clinical outcome parameter results from model

simulations
Parameter ST+ Q3 ST Difference
LOS - total, days (SD) 19.48 (16.46) 21.35(17.52) -1.87(1.38)
Ward (pre-ICU) 3.31 (7.00) 3.31 (7.00) 0
ICU 5.03 (4.43) 6.18 (5.50) —-1.15 (1.07)
Ward (post-ICU) 11.14(14.48) 11.85(15.41) -0.71 (0.93)
Infections per 10 000 3822 (4859) 5931 (4913)  -2109 (4080)

patients (SD)

Abbreviations: ICU, intensive care unit; LOS, length of stay; SD, standard
deviation; ST, standard parenteral nutrition; ST + Q3, fish-oil-enriched parenteral
nutrition.

are expected to be more effective than standard parenteral nutri-
tion. These results are in line with the meta-analysis of Pradelli
et al,” and also confirm the appropriateness of the simulation.

The main results of the cost-effectiveness analysis
(Table 3) demonstrated that parenteral nutrition with omega-3
fatty-acid-enriched lipid emulsions permit significant cost
savings vs standard lipid emulsions. Total costs associated
with omega-3 fatty-acid-enriched lipid emulsions are signifi-
cantly lower than with parenteral nutrition supplemented with
standard lipid emulsions, with a mean cost saving of ¥7594
(US $1116) per patient. These findings indicate that the extra
cost of parenteral nutrition with omega-3 fatty-acid-enriched
lipid emulsions is completely offset by a reduction in hos-
pitalization costs for Chinese ICU patients, and to a lesser
extent by lower costs associated with treatment of hospital-
emergent infections. Thus, omega-3 fatty-acid-enriched lipid
emulsions can be considered “dominant” vs standard lipid
emulsions within the Chinese ICU population, as their use
was associated, on average, with increased effectiveness and
a concurrent decrease in overall costs.

The probabilistic sensitivity analysis results are displayed
as a scatterplot of the 1000 Monte Carlo simulations per-
formed, showing the incremental cost vs infections avoided
by use of omega-3 fatty-acid-enriched lipid emulsions
(Figure 5). The group receiving omega-3 fatty-acid-enriched
lipid emulsions was less costly than the control group in 93%
of'the simulations (i.e., 93% of the results are in the southwest
quadrant of the cost-effectiveness plane), indicating that the
model results are robust.

The results of the deterministic sensitivity analysis are
displayed as a tornado diagram, showing the influence of
variations in each key parameter on cost savings per patient
(Figure 6). Daily ICU costs and length of ICU stay were the
most influential cost parameters. For example, a 20% variation
in daily ICU cost results in savings with omega-3 fatty-acid-
enriched lipid emulsions, ranging from a minimum of ¥6124
(US $900) to a maximum of ¥9063 (US $1332) per patient vs
standard lipid emulsions. None of the deterministic sensitivity
analysis variations tested changed the main study conclusions:

Table 3 Results of the cost-effectiveness analysis: mean costs per patient (standard deviation)

Parameter ST + Q3 ST Difference
Total cost, ¥ 47 189 (30 950) 54 783 (37 183) -7594 (7005)
ICU cost, ¥ 32001 (28 228) 39 349 (34 997) —7348 (6779)
Ward (pre-ICU) cost, ¥ 2771 (5885) 2771 (5885) 0 (0)

Ward cost, ¥ 9306 (12 099) 9897 (12 874) =591 (775)
Infection cost, ¥ 1562 (1986) 2424 (2008) —862 (1668)
Treatment cost, ¥ 1549 (1339) 342 (294) 1207 (1047)
ICER, ¥/LOS day Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio (ST + Q3 vs ST); ICU, intensive care unit; LOS, length of stay; ST, standard parenteral nutrition; ST + Q3, fish-

oil-enriched parenteral nutrition.
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Figure 5 Scatterplot of the results of the probabilistic sensitivity analysis for parenteral nutrition including omega-3 fatty-acid-enriched lipid emulsions vs standard parenteral
nutrition not containing omega-3 fatty acids.
Abbreviation: PSA, probabilistic sensitivity analysis.
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Figure 6 Tornado plot of deterministic sensitivity analysis results on the difference in total cost (¥) between standard parenteral nutrition not containing omega-3 fatty acids

minus parenteral nutrition with omega-3 fatty-acid-enriched lipid emulsions.
Abbreviations: ICU, intensive care unit; LOS, length of stay.

552 submit your manuscript ClinicoEconomics and Outcomes Research 2017:9
Dove:


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

SMOFlipid® pharmacoeconomics: China ICU patients

on average, omega-3 fatty-acid-enriched parenteral nutrition
is a cost-saving strategy in the Chinese ICU setting.

Discussion
We conducted a cost-effectiveness analysis using clinical
outcomes from an update to our previous meta-analysis,
together with financial data from Chinese hospitals. Our cost-
effectiveness analysis results showed that parenteral nutrition
including an omega-3 fatty-acid-enriched lipid emulsion
could significantly improve clinical outcomes in ICU patients
in China, and also lead to cost savings, compared with stan-
dard parenteral nutrition. This was because the additional
acquisition cost of omega-3 fatty-acid-enriched lipid emul-
sions was completely offset by reduced costs associated with
shorter ICU and hospital stays and fewer hospital-emergent
infections. In fact, the model results predicted a mean cost
saving of ¥7594 (US $1116) per patient given parenteral
nutrition including omega-3 fatty-acid-enriched lipid emul-
sions compared with standard parenteral nutrition regimens.
We have confidence in these results for a number of
reasons. First, the observed clinical benefits of using lipid
emulsions enriched with omega-3 fatty acids are in accor-
dance with other similar meta-analyses. Here, we reported
reductions of more than one-third (35.6%) for infection
rates and 1.87 days’ reduction in overall length of hospital
stay for ICU patients. In Pradelli et al, ICU infections were
reduced by 29% and length of hospital stay by 5.17 days
for ICU patients.”® Other meta-analyses for ICU popula-
tions have shown significant reductions in overall length
of hospital stay>>* and in infectious complications* when
using parenteral nutrition including lipid emulsions enriched
with omega-3 fatty acids compared with standard parenteral
nutrition. In the current study, the sensitivity analyses demon-
strated that the model results were robust. The probabilistic
sensitivity analysis results (Figure 5) showed that the group
receiving omega-3 fatty-acid-enriched lipid emulsions was
less costly than the control group in 93% of the simulations.
Moreover, none of the deterministic sensitivity analysis
variations altered the conclusion that parenteral nutrition
with omega-3 fatty-acid-enriched lipid emulsions was a
cost-saving strategy in the Chinese ICU setting (Figure 6).
Finally, the cost-effectiveness analysis model used in the
current study has been used previously for related studies.
A previous pharmacoeconomic study within the Chinese
health care setting showed that the addition of omega-3
fatty-acid-enriched lipid emulsion (Omegaven® 10% fish
oil emulsion; Fresenius Kabi, Bad Homburg, Germany) to
standard parenteral nutrition improved clinical outcome and

decreased overall costs in Chinese ICU patients.* Moreover,
a similar pharmacoeconomic study demonstrated that paren-
teral nutrition regimens with omega-3 fatty acids would be
cost effective in Italian, French, German, and UK hospitals
for ICU and non-ICU patients.”

Limitations of the present study are generally those
that are inherent to a modeling approach, such as a need to
combine different data sources within one logical construct.
However, modeling use in economic evaluations is recognized
as an unavoidable fact of life.*” This is because models can
represent the complexities of everyday life in a more simple
and understandable manner, and are thus often used in health
economic evaluations where clinical trials are missing or if
they did not include economic data. In these cases decision
analytic models are used to synthesize the best available
data.’” We used a decision model, as this type of model is
useful for combining or linking data from different research
areas and sources and/or transferring or extrapolating results
from one time, place, population, or setting, to another.®®
Another potential weakness is that the relative effectiveness
estimates applied to our patient population were derived from
international studies conducted on a mixed, international ICU
patient population. However, the applicability of similar data
to Chinese standards of care was validated externally in our
previous study using observations from the Chinese setting,
increasing the credibility of our modeling approach and data
sources.* Finally, models must be based on high-quality evi-
dence in order to produce accurate and reliable results. In the
current model, we employed the standard approach of utiliz-
ing meta-analysis data to increase sample size and thus the
power to detect effects of interest. To minimize bias all studies
included in the meta-analysis were rated for methodological
quality using the modified Jadad scale.’® The studies used
to provide clinical data for this cost-effectiveness analysis
were all rated as good to excellent quality (Jadad scale >3).

In conclusion, we have described a pharmacoeconomic
evaluation of an omega-3 fatty-acid-enriched lipid emulsion
vs standard parenteral nutrition within the Chinese ICU set-
ting. The model results indicate that, within this setting, an
omega-3 fatty-acid-enriched lipid emulsion has the potential
to significantly improve clinical outcomes and also reduce
health care costs. This is because the modest additional acqui-
sition costs of omega-3 fatty-acid-enriched lipid emulsions
are more than offset by savings in a reduced length of hospital
stay and, to a lesser extent, by reductions in the likelihood of
nosocomial infection. The model shows that omega-3 fatty-
acid-enriched lipid emulsions provide a better quality of
patient care for less cost in 93% of (simulated) ICU patients,
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so parenteral nutrition with omega-3 fatty-acid-enriched lipid
emulsionsis said to “dominate” standard parenteral nutrition.
Thus, omega-3 fatty-acid-enriched lipid emulsions create a
win—win scenario for both health care providers and patients,
and should thus become standard care under the circumstances
and conditions covered by this cost-effectiveness model.
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