ClinicoEconomics and Outcomes Research downloaded from https://www.dovepress.com/

For personal use only.

ClinicoEconomics and Outcomes Research Dove

3

REVIEW

Health economics evidence for medical
nutrition: are these interventions value
for money in integrated care!

Stefan Walzer!'?

Daniel Droeschel'?

Mark Nuijten*

Héléne Chevrou-Séverac®

'MArS Market Access and Pricing
Strategy GmbH, Weil am Rhein,
Germany; *State University Baden
Wauerttemberg, Loerach, Germany;
Riedlingen University, SRH
FernHochschule, Riedlingen, Germany;
“Ars Accessus Medica BV, Jisp,
Amsterdam, the Netherlands; *Nestlé
Health Science, Vevey, Switzerland

Correspondence: Stefan Walzer

MArS Market Access and Pricing Strategy
GmbH, Geffelbachstr. 6, 79576

Weil am Rein, Germany

Email stefan.walzer@marketaccess-
pricingstrategy.de

This article was published in the following Dove Press journal:
ClinicoEconomics and Outcomes Research

19 May 2014

Number of times this article has been viewed

Background: Health care decision-makers have begun to realize that medical nutrition plays
an important role in the delivery of care, and it needs to be seen as a sole category within the
overall health care reimbursement system to establish the value for money. Indeed, improving
health through improving patients’ nutrition may contribute to the cost-effectiveness and financial
sustainability of health care systems. Medical nutrition is regulated by a specific bill either in
Europe or in the United States, which offers specific legislations and guidelines (as provided
to patients with special nutritional needs) and indications for nutritional support. Given that
the efficacy of medical nutrition has been proven, one can wonder whether the heterogeneous
nature of its coverage/reimbursement across countries might be due to the lack of health-related
economic evidence or value-for-money of nutritional interventions. This paper aims to address
this knowledge gap by performing a systematic literature review on health economics evidence
regarding medical nutrition, and by summarizing the results of these publications related to the
value for money of medical nutrition interventions.

Methods: A systematic literature search was initiated and executed based on a predefined
search protocol following the population, intervention, comparison, and outcomes (PICO)
criteria. Following the systematic literature search of recently published literature on
health economics evidence regarding medical nutrition, this study aims to summarize the
results of those publications that are related to the value for money of medical nutrition
interventions. The evaluations were conducted by analyzing different medical nutrition
according to their indications, the economic methodology or perspective adopted, the cost
source and utility measures, selected efficiency measures, as well as the incremental cost-
effectiveness ratio.

Results: A total of 225 abstracts were identified for the detailed review, and the data were
entered into a data extraction sheet. For the abstracts that finally met the predefined inclu-
sion criteria (n=53), full-text publications were obtained via PubMed, subito, or directly
via each journal’s Webpage for further assessment. After a detailed review of the full text
articles, 34 publications have been qualified for a thorough data extraction procedure.
When differentiating the resulting articles in terms of their settings, 20 studies covered
inpatients, whereas 14 articles covered outpatients, including patients in community cen-
ters. When reviewing the value-for-money evaluations, the indications showed that the
different results were mostly impacted by the different perspectives adopted and the com-
parisons that were made. In order to draw comprehensive conclusions, the results were split
according to the main indications and diseases.

Discussion: The systematic literature search has shown that there is not only an interest in health
economics and its application in medical nutrition, but that there is a lot of ongoing research in
this area. Based on the underlying systematic analysis, it has been shown that medical nutrition
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interventions offer value for money in the different health care settings, particularly for the specific disease areas that have been pointed
out.

Conclusion: Based on the systematic literature search that was performed, it was shown that medical nutrition interventions offer value
for money in the different health care settings. Although medical nutrition has been the topic of some health economic analyses, the
usual willingness to pay threshold used in health care rarely was applied. Often, these products are either directly part of a lump sum in
the financing system (for example, diagnosis-related groups), or they are covered as out-of-pocket payments by patients directly. More
research would be necessary to better understand how medical nutrition interventions can be optimally funded by the health care system,
given the clinical value they bring to patients in their recovery process.

Keywords: systematic review, medical nutrition, health economics

Introduction

In Europe, health authorities have started to establish incen-
tives for efficient health care delivery by means of decen-
tralization of the health care decision-making process and
implementation of market mechanisms. Health care decision-
makers have begun to realize that medical nutrition plays an
important role in the delivery of care, and that nutrition needs
to be seen as a sole category within the overall health care
reimbursement system to establish its value for money.

Medical nutrition background

Medical nutrition is a specific nutrition category, as it either
covers the specific dietary needs and/or nutrient deficiencies
of patients, or it may nourish patients who are unable to eat
normally. It covers energy, protein, fluid, electrolyte, mineral,
micronutrient, and fiber needs. These nutrient-based needs
depend on a patient’s activity levels, as well as on his or her
underlying clinical condition, such as catabolism, pyrexia
gastrointestinal (GI) tolerance, potential metabolic instability,
risk of refeeding problems, and the likely duration of nutrition
support, among others. Different options for the administra-
tion of medical nutrition support exist — oral, enteral, and
parenteral — by the application of special devices like infu-
sions, tubes, probes, or perfusions. Intake of patients’ medical
nutrition needs by skilled health care professionals that are
trained in nutritional requirements and methods of nutrition
support can ensure that patients are provided with the right
diagnosis and the adequate delivery of nutrition.

Indications and efficacy

Indeed, improving health through bettering patients’ nutri-
tion may contribute to the cost-effectiveness and financial
sustainability of various health care systems. Moreover,
medical nutrition interventions have demonstrated thera-
peutic efficacy in different disease areas, independent of
the nutritional status of patients.? Sometimes, medical
nutrition interventions are delivered within integrated care
processes, such as in the enhance recovery after surgery

program (http://www.erassociety.org/).> For instance, immu-

nonutrition (IN) has been demonstrated to decrease the risk
of postoperative complications and infections in GI cancer
patients undergoing surgery.® Generally, when considering
medical nutrition interventions, clinical evidence of their
efficacy in supporting the recovery of patients has been
demonstrated for different disease areas (for example, in criti-
cally ill patients,”® pancreatitis,’ and patients suffering from
dysphagia!?). Similarly, in pediatric Crohn’s disease patients,
the use of enteral nutrition during flare-ups of the disease
has been shown to induce remission as effectively as corti-
costeroids, and even more safely.!! Furthermore, the clinical
evidence for the efficacy of medical nutrition in supporting
the recovery of patients with disease-related malnutrition has
been extensively documented, and it has shown a reduction in
mortality, morbidity, as well as in the length of hospitalization
and rehospitalizations.!? In Alzheimer’s disease, nutritional
products have also shown some promise.'?

Reimbursement, health economics,

and value for money

Medical nutrition is regulated by a specific bill in both Europe
or the United States, and this bill provides specific legislations
and guidelines for patients with special nutritional needs and
indications for nutritional support. Therefore, medical nutri-
tion products are delivered under medical prescription and
supervision by health care professionals, which is comparable
to the practice in pharmaceuticals.

Although medical nutrition interventions have proven
that there are clinical benefits in the recovery pathway of
patients, the reimbursement status of these interventions
varies widely between product categories, as well as across
geographic regions. For instance, oral nutrition supplements
(ONS) taken in addition to a normal diet to compensate for
protein deficiencies or other nutrient gaps are covered in
hospital care in Europe, and sometimes in ambulatory care
as well, whereas it is not covered at all in the US. Enteral
nutrition (EN), which is prescribed to replace food intake in
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critically ill patients, is covered in inpatient care by hospital
budgets, or the cost is reimbursed to patients in outpatient
care in most developed countries. However, some specialized
EN or ONS formulas are sometimes reimbursed as a type of
innovation, such as in France, through the submission of a
“brand name” reimbursement dossier to the French Health
Authority;'* conversely, this does not occur in other markets
despite submission of the same clinical evidence related to
the product.

Given that these products have existed for more than two
decades, the health-related economic evidence regarding
medical nutrition interventions tends to be scarce. In the field
of health technology research, including pharmacoeconom-
ics, health economics is most often described through the
methods used, including cost-effectiveness analysis, cost
utility analysis, and budget impact analyses. Often, cost-
effectiveness analyses are seen as assessing the value for
money of new interventions. Judging the clinical benefit of
interventions will be based on traditional clinical trial out-
comes (efficacy and safety), but it may also include data on
the effectiveness of the intervention and on patients’ quality of
life. Subsequently, the monetary (economic) criteria, as well
as the clinical benefit criteria, are taken into consideration
(budget impact and cost-effectiveness) in order to make a
final decision. Those analyses are valued on the incremental
clinical and economic benefit base of the new interventions
compared with standard ones. These types of analyses are
the common approach used in the United Kingdom, Canada,
and Australia, among others, in order to achieve reimburse-
ment or coverage for medical interventions. In these cases,
the incremental cost-effectiveness ratios (ICERs) are then
compared to a willingness-to-pay threshold, meaning that a
society or health care system is willing to pay for each addi-
tional life year or quality-adjusted life year (QALY) gained
due to the new intervention in comparison with the standard
one.” In the UK, an implicit willingness-to-pay threshold
of £30,000 per QALY is being applied; other countries use
other thresholds.'¢

Generally we define value for money in a broader sense:
if a customer accepts the price of a medical intervention
with its given attributes (for example, efficacy, safety, and
so on), this intervention is value for money for that specific
customer. Obviously, the value for money of an interven-
tion needs to first demonstrate its clinical value in order to
convince health care professionals and payers. Hence, all
therapies that are reimbursed are value for money for the
health care system that is paying for it. However, this might
differ in differentiating the term “customer” from a patient

perspective or from a payer perspective. It can usually be
assumed that new treatments lead to more costs; however,
in nutrition, there might often be cost savings. The health
authorities will make a trade-off between the extra clini-
cal benefit and the impact of the health care costs of a new
intervention versus the standard one.

While value for money has been extensively developed
and proven for many pharmaceutical products and medical
devices, it is less common in the field of medical nutrition,
although these products are also prescribed to patients and
are often reimbursed by health care systems.

In sum, it can be said that in Europe and North America,
medical goods and services are assessed by national health
authorities or private health plans in order to recommend
or decide which goods and services are included in the
catalogue of reimbursed health care interventions. Clinical
and/or economic evidence is assessed using health technol-
ogy assessment methods in order to inform pricing and
coverage/reimbursement decisions. Some countries focus
more on the comparative clinical benefit and the interven-
tion’s impact on the health care budget when introducing
new medical interventions, whereas others consider their
cost-effectiveness or cost-utility benefits for coverage deci-
sions and negotiations on reimbursed prices. Given that
the efficacy of medical nutrition has been proven, one can
wonder whether the heterogeneous nature of its coverage/
reimbursement across countries might be due to the lack of
health economic evidence, or due to the value-for-money
of nutritional interventions. This paper aims to address
this knowledge gap by performing a systematic literature
search regarding health economics evidence of medical
nutrition, and summarizing the results of these publications
as they relate to the value for money of medical nutrition
interventions.

Methods

A systematic literature search was initiated and executed
based on a predefined search protocol following the popula-
tion, intervention, comparison, and outcomes (PICO) crite-
ria (see also Table 1).'” Following the systematic literature
search that was published recently on the health economics
evidence in medical nutrition,'® this study aims to summarize
the results of those publications that are related to the value
for money of medical nutrition interventions. The research
questions upon which this review was conducted can be
summarized as follows: “Are medical nutrition interven-
tions value for money in integrated care? What is the health
economics evidence?”’
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Table | PICO criteria used for the systematic literature search

PICO criteria Definition

Patient Medical nutrition/oral or enteral formulas; FSMP;

Intervention medical food; ONS; oral nutrition; enteral nutrition;
total EN; nutrition/nutritional intervention; support;
supplements; formulas

Patients with versus those without medical
nutritionals/FSMP/medical food/ONS/PN or TPN;
potentially secondary prevention

Cost(s), cost-effectiveness, cost per QALY, cost

Comparison

Outcomes
saving, cost of illness, cost minimization, health
economics; willingness to pay; (re)-hospitalization;
morbidity and mortality; complications; utility

Abbreviations: PICO, patient, intervention, and outcomes;

FSMP, food for special medical purposes; ONS, oral nutrition supplements;

EN, enteral nutrition; PN, parenteral nutrition; TPN, total parenteral nutrition;

QALY, quality-adjusted life year.

comparison,

In order to answer the specific research questions, the
standard literature databases such as PubMed (National
Center for Biotechnology, US National Library of Medicine,
Bethesda, MD, USA), the Health Technology Assessment
Database (The Cochrane Collaboration, Oxford, UK), and
the NHS Economic Evaluation Database (The Cochrane
Collaboration) have been searched. Additionally, a free
search in Google (Google Inc., Mountain View, CA, USA)
was conducted using the search terms that were utilized in the
systematic literature search. This search was solely focused
on the health economic data in nutritional economics; thus,
publications without a health economic component/analysis
were not covered within this search. For the abstracts that met
the predefined inclusion criteria, publications (full text) were
obtained. The abstracts not meeting the search criteria were
excluded. Based on these full-text reports, it was decided
whether each study met the selection criteria; the identified,
relevant data were recorded in a data extraction sheet. An
analysis of the clinical background, health economic design,
and results of the selected articles was performed and, finally,
the quality of the studies was validated upon application
of the Drummond checklist for health economic modeling
studies and the application of the AMSTAR (A Measurement
Tool to Assess Systematic Reviews) checklist for published
systematic reviews. Based on the literature search results
and the basic analysis of the clinical background, health
economic design, and results, as well as of their quality, the
articles were reviewed with respect to their value for money
according to the study objective. The evaluations were con-
ducted by analyzing different medical nutrition interventions
according to their indications, the economic methodology or
perspective used, the source of cost and utility measures, the
selected efficiency measure, and the ICER.

Results

Results of the literature search

In total, 328 articles were excluded; 225 abstracts were
identified for the detailed review, and the data were inserted
into a data extraction sheet.

Following that, a narrative scrutiny of the data was
performed, and further articles were excluded. All articles
with a focus on primary prevention, as well as all articles
solely focusing on clinical data without a health economic
component/analysis were excluded. For the abstracts that
finally met the predefined inclusion criteria (number [n]=53),
full-text publications were obtained via PubMed, subito
(subito e.v., Berlin, Germany), or directly via the journals’
Webpages for further assessment. After a detailed review
of the full-text articles, a further 19 articles were excluded
according to the preset criteria. Consequently, 34 publica-
tions qualified for a thorough data extraction procedure,
including those from the “gray literature”, which were
identified by a free Web search and through cross-reference
searches.

When differentiating the resulting articles in terms of
care settings, 63% of the manuscripts (20 studies) covered
inpatients, whereas 14 articles (41% of manuscripts) covered
outpatients, including patients in the community centers.
When analyzing the countries where the studies were con-
ducted, most of the articles were issued in the US and the
United Kingdom (seven studies in each country; together,
they accounted for 44% of all studies included). Italy and the
Netherlands followed with five and four articles, respectively,
even though in both countries, the same groups of researchers
dominated those articles. Most other countries had only one
article, except for Germany, which had three.

Results of value for money

according to specific indications

When reviewing the value for money evaluations, the indica-
tions show different results mostly impacted by the different
perspectives and comparisons being made (see Table 2).
In order to draw comprehensive conclusions, the results
were split according to the main indications and diseases,
as well as the miscellaneous ones, addressed in the subject
publications. The following areas were determined: malnutri-
tion; GI surgeries (due to cancer); cow milk protein allergy
(CMPA); and others.

Malnutrition
In malnutrition, the introduction of ONS has been accepted
as being cost-effective, as shown by a wide range of ICERs
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between studies. The ICER ranged from cost-savings to a
maximum, but still acceptable, ICER of €26,962/QALY."
Even though the introduction of ONS in comparison to a
standard of care in patients’ management generates acquisi-
tion costs for ONS and dietician support, different authors
have shown that there are cost savings from a budget impact
perspective (range: €600 million to €12 billion). Within
those analyses were the inclusion of efficacy parameters,
especially the length of stay, as well as hospital admissions;
these appeared to be the main drivers of cost savings due to
significantly shorter length of stay and fewer hospital read-
missions in the ONS groups.?*?! The article by Neelemaat
et al'” only found small differences in terms of efficacy, and
the authors detected a positive ICER, which was still consid-
ered as being cost-effective when compared to the thresholds
that are normally applied.

Gastrointestinal surgery (due to cancer)

GI indications mainly associated with cancer have been
addressed by a good number of articles in the same manner:
all articles including the total cost of treatment for oncology
Gl-surgery indications concluded that ONS were cost-saving.
The budget impact analyses showed similar results.®?>2¢ In
a few studies, cost-effectiveness results were also presented,
and they were also in favor of ONS.?2%2 However, those
results need to be interpreted with caution, as no ICERs were
calculated and provided.? One study analyzed the cost differ-
ence between parenteral nutrition and EN and showed that EN
was more costly.”> Anyhow, this more costly approach could
still be cost-effective, and it is the subject of key discussions
in countries such as the UK, which are addressing whether the
incremental outcomes balance the higher costs. However, this
type of cost-effectiveness study has not yet been published
regarding the underlying comparison. Kruizenga et al*” have
shown that severe complications were the main drivers for
ONS being a cost-saving therapy. Key complications included
anastomotic leak, pneumonia, and wound infections, which
resulted in a cost difference of €165,546 for the entire ana-
lyzed population (n=588). Similar drivers were included by
Freijer et al,”” Braga et al,>> and Mauskopf et al,*® with ONS
reducing mortality and complication rates. Other researchers
(Smedley et al® Strickland et al*°) have also reported fewer
hospital stays and complications and, hence, calculated cost
savings (around €300—€400 per patient). When oral or enteral
IN containing arginine, among other active ingredients, were
analyzed in a clinical trial (Braga et al??), it was found that the
total cost for patients with complications was €535,236 versus
€334,148 for oral nutrition versus enteral IN, respectively,

and the cost-effectiveness (per patient; not incremental cost-
effectiveness) was €6,245 versus €2,985, respectively.??

Cow milk protein allergy (CMPA)

All publications in the area of CMPA analyzed the potential
introduction of CMPA coverage into the health care system
and its budget impact. Long-term costs have only been
included in one Finnish analysis, where it was concluded that
the cost for the system would significantly decrease by 34%.3!
All other analyses have primarily focused on the status quo
of the CMPA budgets and have concluded that the annual
cost per patient is in the area of €1,500, independent of the
country analyzed.3>-¢

Other indications

For pancreatitis, for example, two different studies were
performed, which both showed that enteral feeding was cost-
saving in comparison to parenteral feeding (a savings of US
$1,300 and US $2,400 for the two studies, respectively).5’
In critically ill patients, enteral feeding was cost-saving when
compared to parenteral feeding (US $2,400).% In the area of
eating problems experienced by dementia patients, the sup-
port with feeding tubes was a cost-saving option in compari-
son to the standard of care (US $1,900 saving per patient).*
In patients suffering from dysphagia, it has been shown
that enteral tube feeding was cost-effective, independent on
the setting (home versus nursing homes).?* ICERs ranged
between £12,817/QALY (enteral tube feeding at home) and
£10,304-£68,064/QALY (in nursing homes).?’

Discussion

This systematic literature search has shown that there is
not only interest in health economics and its application
in medical nutrition, but there is a lot of ongoing research
in this area. Based on the underlying systematic analysis,
it has been shown that medical nutrition interventions
offer value for money in the different health care settings,
particularly for the specific disease areas that have already
been pointed out.

With GI disorders and malnutrition, the comparisons of
medical nutrition interventions have always been against a
standard enteral diet or nil-by-mouth. These analyses proved
that medical nutrition offers value for money in these set-
tings. Furthermore, in all studies related to IN, the standard
diet was chosen as the comparator, which could be inter-
preted as a standard tube feeding formula (and, hence, as
medical nutrition as well).6?2232526 Most of the time, medical
nutrition was more effective and cost-saving and, therefore,
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dominant from a health economic perspective. Among the
few studies calculating an ICER, all of the calculated ICERs
fell below normally acceptable cost-effectiveness thresholds
applied in medical settings (Table 2).

In the other disease areas (CMPA, pancreatitis, criti-
cally ill patients, dementia, dysphagia), medical nutrition
interventions were analyzed against each other. Only a few
analyzed interventions were compared against a normal diet.
The idea that enteral feeding is cost-saving when compared
to parenteral feeding is intuitive, and has been proven in
various analyses and settings (Table 2). Such arguments
about cost-savings are especially important given the fact
that in most countries, the budget impact/financial impact
of'a new medical nutrition intervention needs to be provided
for reimbursement and/or inclusion in terms of funding.
Cost-effectiveness has not yet gained mandatory status as a
criterion for market access and reimbursement.

For CMPA, the scenarios covering an intervention for that
indication a comparison was conducted versus non-coverage,
analyzed by budget impact methods. However, a conclusion is
hardly feasible, due to the consequent exclusion of long-term
costs, especially those costs that can significantly change the
results. Indeed, in most analyses that consider the short-term
horizon, the budget impact was higher when a long-term
horizon was applied, as shown, for example, in the case of
Finland.’! Here, cost savings have been revealed by including
the impact of long-term costs. A specific feature in intensive
care unit patients showed in various analyses and settings that
enteral feeding is cost saving, mainly due to the much higher
cost of parenteral nutrition compared to EN.

Conclusion

Based on the underlying systematic literature search, it was
shown that medical nutrition interventions offer value for
money in different health care settings. Although medical
nutrition has been the topic of some health economic analyses,
the usual willingness-to-pay threshold used in health care was
rarely applied. This might be mainly due to the health care
settings in which medical nutrition is distributed, and it may
also be due to their market access channels at present. Often,
these products are either directly part of a lump sum in the
financing system (for example, diagnosis-related groups), or
even directly covered as out-of-pocket payments by patients.
Further, due to the current market access pathways for medical
nutrition interventions, not many cost-effectiveness analyses
have been generated for medical nutrition so far, especially
in comparison to pharmaceuticals; hence, the willingness
of the payer to pay might be different to that of the pharma-

ceutical environment. More research would be necessary to
better understand how medical nutrition interventions can be
optimally funded by the health care system, given the clinical
value they bring to patients in their recovery process; however,
reimbursement hurdles are becoming more rigid for medical
nutrition. Furthermore, research comparing medical nutrition
interventions against other therapy options (“non”-medical
nutrition) is needed.
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