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Synopsis

EFFORT Trial (protocol version 3.3; 27.3.2014)

Sponsor / Sponsor-
Investigator

Prof. Dr. med. Philipp Schuetz, M.D., MPH; Department of Endocrinology,
Diabetes and Clinical Nutrition; University Department of Internal Medicine,
Kantonsspital Aarau, Tellstrasse, CH-5001 Aarau, Switzerland

Full Title: Effect of Early Nutritional Therapy on Frailty, Functional Outcomes

Study Title: and Recovery of Undernourished Medical Inpatients Trial: The EFFORT
Project
Short Title The EFFORT trial

Protocol Version

EKNZ 2014_001 (version 3.3, 27.3.2014)

Trial registration:

This trial will be registered at www.ClinicalTrials.gov

Study category and
Rationale

Category A (nutritional products used are authorised in Switzerland and the
application is done according to the specialised information

Clinical Phase:

Confirmation study regarding effectiveness and safety of nutritional therapy
in medical inpatients

Background and
Rationale:

Iliness is associated with appetite loss leading to relevant nutritional deficits,
particularly in elderly, frail medical inpatients. Undernutrition is associated
with morbidity, long hospital stays and costs. Despite these associations,
benefit of providing early nutritional therapy to unselected medical inpatients
at risk for undernutrition remains largely unproven due to lack of large-scale,
high-quality randomized controlled trials (RCTs). Therefore, a large
conclusive trial is urgently needed to answer the questions (a) whether or
not appetite loss during acute illness is indeed a protective physiological
response that should be tolerated; (b) which patients do or do not benefit
from nutritional therapy; (c) how and why nutrition affects the course of
disease from a mechanistic physio-pathological standpoint.

Objective(s):

To test the hypothesis that in medical inpatients at risk for undernutrition
defined by the nutritional risk score (NRS 2002), early tailored nutritional
therapy to reach nutritional targets based on individualized nutritional
counseling is a cost-effective strategy to prevent mortality, morbidity and
functional decline.

Outcome(s):

The primary composite endpoint is combined adverse outcome within 30
days defined as (a) all-cause mortality, (b) admission to the intensive care
unit from the medical ward, (c) major complications, (d) unplanned hospital
readmissions and (d) decline in functional outcome from admission to day
30 assessed by Barthel's index (-10%). Secondary endpoints include (a)
each single component of the primary endpoint (b) short-term nutritional and
functional outcomes from inclusion to day 10 or hospital discharge; (c)
hospital outcomes; (d) 30-day and 180-day outcomes (e) Other safety
endpoints including adverse gastrointestinal effects associated with
nutritional therapy assessed daily until hospital discharge.

Study design:

Randomized controlled trial

Inclusion / Exclusion
criteria:

Unselected adult medical inpatients at risk of undernutrition [NRS=3 points]
and an expected hospital stay of 25 days who are willing to provide informed
consent will be included. We will exclude patients in critical care or post-
operative state, unable to swallow, at long-term need for parenteral/enteral
nutrition, in terminal condition, pregnant, with acute pancreatitis or acute liver
failure, with anorexia nervosa, that were earlier included into the trial
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Patients in the intervention group will receive individualized nutritional
therapy to reach nutritional targets (caloric, protein, micronutrients, other)
based on a predefined nutritional strategy. In control patients, according to
patients™ appetite, standard hospital nutrition will be served. Nutritional
Measurements and therapy may be started in control patients, if any sort of swallowing disorders
procedures: develops or if patients need to be prepared for operation. All patients will be
re-assessed daily during the hospital stay for nutritional intake and nutritional
therapy may be escalated every 24-48 hours (food fortification, oral
supplements, enteral, parenteral nutrition) if targets are not met (at least 75%
of targets).

Study Product / Different nutritional products (oral nutritional supplements, enteral nutrition,
Intervention: parenteral nutrition) to reach nutritional targets

Control Intervention: | Usual care;

g:rr::::?ra?ifts with The inclusion of 2000-3000 patients will provide 78-90% power to detect a
Help ) reduction in the primary endpoint of 15% (from 40% to 34%)
Rationale:
After a 3 month pilot (feasibility period), other centers will be stepwise
Study Duration: included for a total duration of 3 years, or until the total sample size is

included.
05/2014Year of First-Participant-In (planned)
05/2017 Year of Last-Participant-Out (planned)

This project is embedded in multiple research national and international
collaborations with nutritional experts. The RCT will be conducted in multiple

Study Schedule:

Investigator(s): experienced Swiss centers and possibly international sites. The Clinical Trial
Unit (CTU) of the University of Basel will provide logistical and statistical
support.

Single-centre or multi-centre. If multi-centre note number of projected

Study Centre(s): centres to be involved. Or countries if multi-national study

Important gaps in the literature and the controversy about nutritional therapy
in critical iliness call into question our current nutritional therapy approach in
medical inpatients. Herein, integrating recognized international experts and
generating novel data both from the current literature and state-of-the-art
investigation involving thousands of patients, we aim to establish an
evidence-based standard for nutritional strategy for acutely-ill medical
inpatients. This strategy will be tested in the largest nutritional RCT yet
outside critical care and will allow us to answer whether, why, how, and
where nutritional therapy works. This “real-world” comparative effectiveness
research project thus has the potential to provide conclusive evidence about
nutritional therapy in unselected, acutely-ill hospitalized, often polymorbid
and frail medical inpatients to facilitate informed decision-making by patients
and healthcare professionals world-wide.

This study will be conducted in compliance with the protocol, the current
version of the Declaration of Helsinki, the ICH-GCP or ISO EN 14155 (as far

as applicable) as well as all national legal and regulatory requirements.

Outlook and
discussion

GCP Statement:




Page - 8 - of 44 EFFORT Trial (protocol version 3.3; 27.3.2014)
ABBREVIATIONS

AE Adverse Event

BMI body mass index

BMR Basal metabolic rate (BMR)
BIA Body impedance

CRF Case Report Form

CTuU Clinical trial unit

eCRF Electronic Case Report Form
FAACT Functional Assessment Anorexia-Cancer Therapy
GCP Good Clinical Practice

Gl Gastro-intestinal

nT Investigator-initiated Trial

IL Interleukin

ITT Intention to treat

ONS Oral nutrition supplement

Pl Principal Investigator

QoL Quality-of-life

RCT Randomised controlled trial
SOP Standard Operating Procedure
TNF Tumor nekrosis factor

LOS length-of-stay
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1. Study Administration and legal aspects

1.1. Role of funding

This trial is supported by the Swiss National Science Foundation (SNSF Professorship,
PPOOP3_150531 / 1). Additional funding will be requested from hospital Institutions (ie, Kantonsspital
Aarau) and Industrial partners.

1.2. Statistical analysis

For the statistical analysis, the investigators will closely collaborate with the clinical trial unit of the
University of Basel (Dr. Thomas Fabbro and Dr. Stephanie von Felten, CTU, University of Basel, Basel,
Switzerland).

1.3. Study registration

The study will be registered at the ClinicalTrials.gov website.

1.4. Categorisation of the study

This trial correspond to the Category A because the different nutritional products used are authorised
in Switzerland and the application is done according to the specialised information.

1.5. Competent Ethics Committee and ethical conduct of the study
The main ethical committee will be the EKNZ (Leitethikkomission, EKNZ 2014_001).

The responsible investigator at each site ensures that approval from an appropriately constituted
Competent Ethics Committee is sought for the clinical study.

All changes in the research activity and all unanticipated problems involving risks to humans will be
reported to the all ethical committees within 48 hours. Premature study end or interruption of the study
is reported within 15 days. The regular end of the study is reported to the CEC within 90 days, the final
study report shall be submitted within one year after study end.

The study will be carried out in accordance to the protocol and with principles enunciated in the current
version of the Declaration of Helsinki, the guidelines of Good Clinical Practice (GCP) issued by ICH, in
case of medical device: the European Directive on medical devices 93/42/EEC and the ISO Norm 14155
and ISO 14971, the Swiss Law and Swiss regulatory authority’s requirements. The CEC and regulatory
authorities will receive annual safety and interim reports and be informed about study stop/end in
agreement with local requirements.

1.6. Declaration of interest

All coinvestigators will declare their conflict of interest as appropriate.
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1.7. Patient information and informed consent

The investigators or other authorised individuals personal will explain to each participant the nature of
the study, its purpose, the procedures involved, the expected duration, the potential risks and benefits
and any discomfort it may entail. Each participant will be informed that the participation in the study is
voluntary and that he/she may withdraw from the study at any time and that withdrawal of consent will
not affect his/her subsequent medical assistance and treatment.

The participant must be informed that his/her medical records may be examined by authorised
individuals other than their treating physician. All participants for the study will be provided a participant
information sheet and a consent form describing the study and providing sufficient information for
participant to make an informed decision about their participation in the study. The patient information
sheet and the consent form will be submitted to the ethical review board to be reviewed and approved.
The formal consent of a participant, using the approved consent form, must be obtained before the
participant is submitted to any study procedure.

The participant should read and consider the statement before signing and dating the informed consent
form, and should be given a copy of the signed document. The consent form must also be signed and
dated by the investigator (or his designee) and it will be retained as part of the study records.

The investigator affirms and upholds the principle of the participant's right to privacy and that they shall
comply with applicable privacy laws. Especially, anonymity of the participants shall be guaranteed when
presenting the data at scientific meetings or publishing them in scientific journals.

Individual subject medical information obtained as a result of this study is considered confidential and
disclosure to third parties is prohibited. Subject confidentiality will be further ensured by utilising subject
identification code numbers to correspond to treatment data in the computer files.

For data verification purposes, authorised representatives of the Sponsor (-Investigator), a competent
authority or an ethics committee may require direct access to parts of the medical records relevant to
the study, including participants’ medical history.

1.8. Early study termination

The Sponsor-Investigator may terminate the study prematurely according to certain circumstances, for

example:

. ethical concerns,

. insufficient participant recruitment,

. when the safety of the participants is doubtful or at risk, respectively,

. alterations in accepted clinical practice that make the continuation of a clinical trial unwise,

. early evidence of benefit or harm of the experimental intervention



Page - 11 - of 44 EFFORT Trial (protocol version 3.3; 27.3.2014)

2. Background and rational

Acute and chronic illness is associated with loss of appetite and body weight, which increases the risk
for undernutrition, particularly in the elderly and frail medical patient population®. This relationship
between acute disease and eating behavior / nutritional status may well be bi-directional, with illness
affecting nutritional status, but also dietary factors influencing the course of illness. For example,
cytokines, such as interleukin (IL)-6 and tumor-necrosis-factor (TNF)-alpha, affect brain circuitries that
control food intake, delayed gastric emptying and skeletal muscle catabolism? 3. Whether loss of appetite
associated with acute iliness is indeed a protective physiological response or a therapeutic target needing
early corrective nutritional therapy is debated. Such controversy over the benefits and optimal protocols
of nutritional therapy can only be resolved with a large randomised-controlled trial (RCT) comparing early
nutritional therapy with “appetite-guided” nutrition in this population.

Undernutrition is common in elderly, chronic and/or polymorbid inpatients and associated with detrimental
metabolic consequences, such as catabolism and muscle wasting'. Undernutrition per se is associated
with higher mortality and morbidity, increased risk for infection and an increased hospital length-of-stay
(LOS)* °. Despite a shortfall of evidence that nutritional therapy actually alters clinical outcomes, these
relationships have led to the current clinical approach of providing nutritional therapy early to medical
inpatients at risk for undernutrition as an empiric strategy to combat undernutrition and associated
adverse outcomes. However, apart from critical care, where large trials recently have been published®?,
there is an important lack of high-quality data from large RCTs in acutely-ill medical inpatients to shed
light on the optimal type, caloric amount and timing of such therapy.

Smaller trials have investigated the effects of nutritional strategies on selected patient outcomes, mainly
changes in body weight and nutrition-specific quality of life (Table 1). Some trials suggested that clinical
outcomes are improved by nutritional therapy in regard to risk of infections, complications, lengths of
hospital stay, functional status (activities of daily living), quality of life and even mortality. However, most
trials were highly heterogeneous in design, patient populations and type of interventions, lacked statistical
power to demonstrate safety and together, produced inconclusive results. Unsurprisingly, two previous
aggregate data meta-analyses confirm the important lack of high-quality evidence to endorse or refute
nutritional support® '°. Both meta-analyses, however, were based on aggregate data only and did not
specifically examine the effect of early nutritional therapy in medical inpatients. Rather, one meta-analysis
focused on such therapy in critical care/perioperative patients®, while the other only considered general
protein and energy supplementation in the elderly'. Moreover, having been published in 2007 and 2009,
respectively, neither meta-analysis captures the most recent work. We are currently performing an up-
to-date meta-analysis based on aggregate data and individual patient data (IPD), to provide a solid
evidence base for the development of a “state-of-the-art” nutritional therapy strategy, which will be tested

in the largest yet randomized controlled intervention trial outside critical care.
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2.1. Table 1 - study overview of most recent RCTs evaluating nutritional therapy in medical inpatients

lstemlien tient type _Study . ceril Outcomes evaluated Ll effgcts 27 Limitations Ref
ear intervention treatment Intervention

Somanchi,
2011

Caloric intake, weight

Higher caloric/proteir

Malnourished L . vitamin  levels, QoL . ) Small sample
general medica 132 I(;]ﬁllélduallzed ﬁﬁ?;g;:gl e complications, ::gz:’selgss é”o enght fg);; time-consuming 12
inpatients readmission,  mortality ’ intervention

complications

Riifenacht
U, 2010

. Dietary . Improved  hand  grif .
Norman _I\/Ialr:_ourtlshed_tr 101 counseling witI' Dletaryl BMI, muscle strength strength and peak flow mgh dr_oi>out r?_te 14
2008 Inpatients —wi ONS over counseiing readmission, QoL fewer readmissions, bettel © sl
Gl disease W|thout ONS groups

month period

Gariballa
SA, 2007

. Barthels index

(cEl(EIIEWS Malnourished Fewer readmissions Low adherence o 1g
{1 (1] inpatients >65y Al 0L placebo/d ;?ggg}:tsysmns LOS otherwise no effect intervention
Johansen
N, 2004

Malnourished Nutritional
LI CT I medical 592 counseling by Standard ;/r:ldetlag)’(hti/nagt’ion E;_agtgeilns. Less  antibiotic  use ﬁzgl?h tralnlngc;’z
2004 inpatients, >6¢ health care nutritional care . iial " rtali,t * 7 otherwise no effect assistants (15h)

y old assistants P Y

BMI, body mass index; d, day(s); Gl, gastro-intestinal; h, hours(s); LOS, length-of-stay; m, month(s); ONS, oral nutrition supplement; QoL,
quality-of-life
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2.2. Risk benefit

Despite the absence of high-quality RCT data, the current consensus clinical approach in unselected
medical inpatients is to provide nutritional therapy to reach nutritional requirements including caloric and
protein targets, as well as micro-nutritional requirements. Importantly, some recent data from critical care
suggested even harmful effects of aggressive early feeding, as well as glutamine supplementation which
may be explained by different reasons® 7 '°. During the acute phase of illness, the body mobilizes
substrates from muscle and fat tissue to match the increased resting energy expenditure?’. Exogenous
calories then no longer inhibit gluconeogenesis. Excessive nutrition during the acute phase of illness can
thus induce occult overfeeding. Still, recent critical care research from Switzerland reported benefit from
individually optimized energy supplementation when patients were well selected®. The contradictory
findings from these trials may be partly explained by the differences in patient population, nutritional
strategy and trial design. A key consideration which not only applies to critical care is therefore the fact
that every ill patient is different, and nutritional strategies and goals need to be personalized and tailored

to individual requirements?°.

Importantly, data from critical care cannot unconditionally be transferred to medical inpatients with a
lower degree of disease severity. Still, the above-mentioned conflicting observations re-emphasize that
nutritional therapy is a medical intervention with associated risks and costs, and call into question todays
nutritional approach in medical inpatients. The current lack of strong guideline recommendations?'-3* for
type, caloric amount and timing of nutritional therapy in acutely-ill medical inpatients outside critical care
is mainly explained by the paucity of high-level evidence showing such therapy’s efficacy, safety and cost
benefits, and the absence of knowledge regarding which patient population do or do not benefit. Hence,
evaluation of efficacy, safety and possible cost benefits within a large, well-controlled conclusive RCT is
warranted to assess the effects of early nutritional therapy on patient outcomes in the medical inpatient
setting. The EFFORT trial will not only answer the question about overall benefit or harm, but using a
physio-pathological mechanistic approach, it also will explore and provide conclusive answers about

whether, why, how, and in which patient populations nutritional therapy does or does not works.

2.3. Choice of study population
Most current nutritional research has focused on selected medical diseases (e.g., pancreatitis).
Consequently, these “clean” results may not be generalizable to “real-life” unselected medical inpatients
with multiple comorbidities and ilinesses. Comparative effectiveness research aims at improving quality,
effectiveness, and efficiency of health care and at helping patients and healthcare professionals make
informed decisions®. To achieve these goals, research must address the patient population that actually
consumes the most health care, specifically polymorbid, frail, elderly patients with complex combinations

of medical diagnoses. Although accounting for the majority of costs, this patient population is the least
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studied®® To correct this disparity, clinical trials should include large, representative populations, to enable
examination of treatment effects within key subpopulations, and to allow robust head-to-head comparison

of interventions®.

EFFORT will close this important gap. The project focuses on a major issue in hospital care, namely,
whether, how and why early nutritional therapy affects outcomes of unselected, elderly, frail acutely-ill
medical inpatients. Evidence generated by this project will therefore easily be transferable to clinical

practice and thus can be expected to exert a major direct impact on current patient management.

3. Objectives and purpose

3.1. Overall hypothesis

Our overall hypothesis states that in acutely-ill medical inpatients at risk for undernutrition, early
nutritional therapy to reach nutritional targets is a cost-effective strategy to prevent mortality, morbidity
and decline in functional outcomes. The alternative hypothesis is that early nutritional therapy has no

beneficial effects, but increases the risk of complications, hospital LOS and overall treatment costs.

3.2. Objective
Our aim is to conduct a large investigator-initiated, non-commercial RCT to compare a “state-of-the-art”
individualized nutritional therapy strategy to cover nutritional requirements based on pre-specified
nutritional therapy guidelines (intervention group) versus a control group without nutritional therapy in a

large representative medical inpatient population at risk for malnutrition.

3.3. Setting
Several secondary and tertiary Swiss hospitals have agreed to participate in this multicenter trial as active
recruitment centers (i.e. University hospitals / Kantonsspitals in Aarau, Basel, Berne, Lucerne, Muri,
Winterthur, Zofingen, Lausanne).
Additionally, we have two collaborating international sites in France and the United States, who will seek
additional funding to join our efforts.

The Clinical Trial Unit (CTU) of the University of Basel will provide logistic and statistical support.

4. Design of the trial
4.1. Study design
This is an investigator-initiated, randomised controlled superiority trial with an open intervention

comparing the effects of a nutritional intervention with a usual care control group.
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4.2. Primary, secondary and safety endpoints
All patients will be assessed daily until hospital discharge and contacted after 30 and 180 days via

telephone for a structured interview by blinded study nurses to assess primary and secondary endpoints.

The primary composite endpoint is combined adverse outcome within 30 days defined as

(a) All-cause mortality
(b) Admission to the intensive care unit from the medical ward
(c) Unplanned hospital readmission

(d) Major complications (defined according to previous trials*?) as a new occurrence (being

diagnosed after inclusion into the trial) of
I.  nosocomial infection or abscess requiring antibiotic treatment
II.  respiratory failure with need for invasive or non-invasive ventilation (continuous positive
airway pressure, CPAP)
lll.  major cardiovascular event (stroke, intracranial bleeding, cardiopulmonary arrest,
myocardial infarction with and without invasive procedure) or pulmonary embolism
IV. acute renal failure (defined by 2x increase of baseline creatinine or new requirement of
dialysis do to volume overload or electrolyte disturbance)
V.  gastro-intestinal failure
(e) decline in functional status of 10% or more from admission to day 30 measured by the Barthel's
index*® (Appendix 1). This index measures performance in activities of daily living and comprises
two groups of items, one related to self-care (feeding, grooming, bathing, dressing, bowel and
bladder care, and toilet use), the other related to mobility (ambulation, transfers, and stair
climbing). The resulting score ranges from 100 to O with lower scores indicating more severe
disability. For the purpose of this study, a significant decrease in functional outcome will be

defined as a decrease in Barthel's index by 210% from admission to day 30.

Secondary endpoints will be defined as follows:

(a) each single component of the primary endpoint at day 30

(b) each single component of the primary endpoint and the combined endpoint at short term, ie, at
day 10 or hospital discharge whatever comes first

(c) each single component of the primary endpoint and the combined endpoint at long term term, ie,
at day 180

(d) short-term nutritional and functional outcomes from inclusion to day 10 or hospital discharge
(whatever comes first) including nutritional intake, improvement in muscle strength measured with
handgrip strength*, lean body mass, changes in undernutrition markers (pre-albumin, retinol-

binding protein, body weight, BMI)];
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(e) hospital outcomes measured at hospital discharge defined as total hospital LOS, discharge home
vs. post-acute care facility, new decubital ulcer;

(f) Improvement in quality of life measured on admission and at 30-day and 180-day using the
EuroQol Group 5-Dimension Self-Report Questionnaire (Appendix 3)* and selected items from

the Functional Assessment Anorexia-Cancer Therapy [FAACT] questionnaire?),

Safety endpoints including side effects from nutritional therapy will be assessed daily until hospital

discharge. A causal relationship with the trial will be rated by two study team members as unrelated /
unlikely / possible / probable / definitely / not assessable. The following side effects were defined:

a) Adverse gastrointestinal effects (diarrhea, nausea, vomiting, abdominal pain)

b) Complications due to tube feeding or center catheter for parenteral nutrition,

c) Refeeding syndrome,

d) Liver or gall bladder dysfunction

e) Hyperglycemia (defined as glucose levels >12mmol/l or persistent levels >10mmol/l in patients

without diabetes or well controlled diabetes)

4.3. Randomization and study procedures

If patients fulfill all inclusion criteria, with no exclusion criteria and provide informed consent, they will be
randomized in a 1:1 fashion into the intervention group or the control group according to a pre-specified,
computer-generated, web-based randomization scheme using the secuTrial© Software (managed and
secured by the Clinical trial Unit of the University of Basel). The randomization will be stratified for the
site and initial NRS (Appendix 2). In both study groups, all patients will be re-assessed daily by the
nutritional specialist to re-evaluate nutritional intake and whether nutritional targets are met. If patients in
the intervention group do not reach the nutritional targets (<75%), their nutritional strategy will be
escalated according to the nutritional guidelines.

We will systematically collect blood samples at admission (day 0) and on inpatient days 2, 4, 6 and 8 for
later batch measurement of nutritional markers and other biomarkers. If clinically indicated, there will be
pre-prandial measurement of blood glucose levels 4 times daily and insulin treatment in all patients as
part of usual clinical practice. There will also be regular measurement of nutritional factors in blood and

possibly 24 hour urine to assess the effectiveness of nutritional therapy (see CRF for further details).

4.4. Initial patient assessment
After trial inclusion, each patient will receive a structured systematic medical and nutritional assessment
by an experienced study-team member dietician according to the case report form (CRF) including:

- Socio-demographics (e.g., age, weight and height for calculation of body-mass index [BMI])
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If feasible, basal metabolic rate (BMR) calculated using indirect calorimetry; or if calorimetry is not
feasible or tolerable, the Harris-Benedict formula will be used for estimation instead*°

Baseline lean body mass (estimated with body impedance analysis [BIA])*

Baseline muscle strength (hand grip strength)'

Baseline functional status (Barthel's index)

Medical diagnoses according to the ICD10-codes and nutritional diagnoses according to the IDNT

reference manual (fourth edition)*!

5. Selection of trial subjects

5.1. Recruitment

Upon hospital admission, consecutive adult (age =218 years) medical inpatients will be screened for
undernutrition risk by the house nursing and /or physician staff, using the well-validated NRS, 2002
edition3® 3 | as shown in Appendix 2.

Based on this routine screening instrument, we will check daily for eligible patients using the hospital
medical information system. Patients can be included in this trial within 24-48 hours of admission if they

fulfill the following inclusion criteria

5.2. Inclusion criteria

Included will be all consecutive medical inpatients if they meet the following criteria

a) NRS 23 points
b) expected hospital LOS =5 days (as estimated by the treating physician team)

c) willingness to provide informed consent (see informed consent statement)

5.3. Exclusion criteria

Excluded will be patients if they meet the following criteria

a) initially admitted to critical care units (except intermediate care)

b) scheduled for surgery or in an immediate post-operative state

c) unable to ingest oral nutrition and thus need for enteral or parenteral nutrition

d) admitted with, or scheduled for, total parenteral nutrition or tube feeding

e) currently under nutritional therapy (defined by at least one visit with a dietician in the last month)
f) who are hospitalized because of anorexia nervosa

g) in terminal condition (end of life situation)

h) hospitalized due to acute pancreatitis

i) hospitalized due to acute liver failure

j) earlier inclusion into this trial
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k) Cystic fibrosis
[) Patients after gastric bypass operations
m) Stem cell transplantation

n) Any contraindication against nutritional therapy (i.e., enteral and/or parenteral)

Figure 2: Study flow sheet

Hospital admission: screening of consecutive adult medical inpatients using NRS

Exclusion of patients: initially admitted to ICU,
surgery or post-operative, unable to ingest oral

Inclusion of patients within | |nutrition, scheduled for, total parenteral nutrition or

24-48 hours of admission: tube feeding, anorexia nervosa, terminal condition,

« NRS =3 acute pancreatitis, acute liver failure, earlier inclusion

+ Estimated LOS25 days into this trial, cystic fibrosis, gastric bypass

« Written informed consent operations, stem cell transplantation, contra-
l indication for nutritional therapy

Baseline nutritional assessment by study dietician:

Estimation of Basal metabolic rate using indirect calorimetry, measurement of lean
body mass and muscle strength (hand grip), estimation of caloric and protein targets,
baseline functional status (Barthel's index), blood draw for biomarker measurement

l

Randomization 1:1

| |

Intervention group Control group

Individualized early nutritional therapy | |Standard nutrition provided by hospital
according to consensus conference-| |kitchen according to patient appetite
generated nutrition guidelines

Re-assessment of all patients by study dietician every 24-48 hours:
What is the actual nutirtional intake? Did the patient meet nutritional goals (>75%)?7 >
If not: escalation of nutritional therapy (intervention group only)

| !

Outcome assessment for primary and secondary endpoints at discharge, and
blinded at days 30 and 180 by study nurses:

Assessment of primary and secondary endpoints by team members by chart review
and telephone Interviews (functional outcomes, mortality, disposition, QoL)
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Figure 1: Nutritional strategy in the intervention group

Caloric targets Protein targets Micronutrients Other targets

Basal metabolic rate
(indirect calorimetry
or Harris Benedict

Use of 1.2g protein multi-vitamin
per Kg bodyweight / supplement,
day; other supplements

Fat-reduced nutrition,
specific amino-acids,

A lower amounts in after blood analysis in e
& daily activity (& : Tty substitution
: renal failure selected patients

illness factors)

@ g protein/d supplement 9

Step 1 S e ge e.g., maltodextrin, rapeseed oil, cream, protein powder, in-
P Food fortification between snacks, soft drinks and other products

!

e.g., Resource Protein, Resource Compact, Fresubine

Step 2 plus ONS Protein Energy, Ensure Plus, Enlive Plus Drink, Fresubin
l 5kcal Shot, Calshake, Nepro, and other products
: : e.g., Peptamen AF, (Nepro), Isosource Protein Fibre,
Step 3 plus enteral (Nutrision), Novasource Gl forte, (Impact Glutamine),
l _ : Fresubin Hepa and other products

e.g., Smofkabiven, Smofkabiven EF, Structokabiven peri,

Blefet plus parememl and other products

Re-assessment every 24-48 hours: did the patient meet nutritional targets (>75%)?

Continuation of
nutritional therapy

Therapy escalation
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6. Assessment of effectiveness
Efficacy and response to treatment are evaluated by statistical analysis, comparing the intervention
group to the control group regarding primary and secondary endpoints (see statistical analysis).

The analysis will be performed together with the clinical trial unit (CTU) of the University of Basel by
using the collected data from the study database which will be similar for all participating study centers.

6.1. Intervention

For the purpose of this study, we have developed nutritional guidelines by consensus and adapted to
current guidelines (e.g., ESPEN, ASPEN) 2'-* (figure 1 and Appendix 4). Guidelines specify a reinforced
nutritional therapy strategy to cover nutritional requirements, focusing on nutritional targets based on the
specific nutritional diagnoses defined by the IDNT#'. The nutritional guidelines may vary according to
important medical diagnoses (i.e. renal failure). They specify not only nutritional targets, but also
escalation of the route (i.e. food fortification, oral, enteral, parenteral) if targets cannot be achieved
(£75%) every 24-48 hours.

Nutritional goals will be assessed daily in patients in the intervention group (Figure 2). In control patients,
we will use conventional nutrition according to the ability and desire of the patient to eat, using standard

care food provided by the hospital kitchen (“appetite-guided”).

Nutritional therapy may be started in control patients at any time, if new swallowing disorders develop or
if patients need to be prepared for surgical interventions. Similarly, nutritional therapy may be stopped in
case patients in the intervention group become terminal or develop a condition where nutritional therapy
is contraindicated (e.g., intestinal perforation).Thus, in both groups the nutritional therapy protocol may

be overruled after discussion with the Pl and the involved study coordinators.

6.2. Blinding
Patients and caregivers will not be blinded to the intervention (i.e., no placebo-controlled intervention) as
this would be neither practical not feasible given the different nutritional treatment options available.
However, we will have blinded outcome assessment at day 30 and day 180 in regard to primary and

secondary outcomes.
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7. Assessment of Safety

7.1.Risks of the study

We consider the risks of this study to be minimal, for the following reasons:

e Blood Loss: 7.5ml of EDTA-plasma and 7.5ml of serum as well as one additional tube (7.5ml)
for determination of genetic markers will be additionally drawn on admission. All other blood
draws are part of clinical routine

o Whether or not nutritional therapy has a benéefit in acutely ill medical inpatients remains unclear.
Different smaller trials have not been able to demonstrate large improvements in patient
outcomes in regard to mortality and/or morbidity.

e Risks of nutritional therapy include refeeding syndrome and risk associated with enteral and
parenteral nutrition. We will do a careful monitoring for refeeding including daily clinical visits
and routine blood work for electrolyte dysbalance. In case of refeeding syndrome, we will lower
the amount of nutritional therapy (50%) and also treat with B-complex vitamins. We expect that
only a minority of patients will receive enteral and parenteral nutrition (around 10%) and in these

patients benefits may outweigh risks.

8. Statistics

8.1. Analysis population
The primary analysis population is the full analysis set, which, following intention-to treat (ITT) principles,
includes all randomized patients. Every effort will be made to minimize the number of patients lost to

follow-up.

8.2. Statistical approach

Detailed methodology for summaries and statistical analyses of the data collected in this study will be
documented in a statistical analysis plan. The statistical analysis plan will be finalized before database
closure.

Briefly, a consort diagram will be reported including all screened patients, patients lost to follow up and
patients included in the final analyses. Primary and secondary endpoints will be compared between trial
arms in the overall ITT population and within predefined subgroups as discussed below. All outcomes
will be analyzed in an uncorrected manner as well as jointly corrected for the main risk factors (Barthel's
index at baseline, study center and initial NRS categories). For our primary analysis, we will compare the
two arms with a chi-square test and we will also estimate effect size with a logistic regression model

reporting unadjusted and adjusted odds ratios (OR) and corresponding 95% confidence intervals (Cls).
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We will do different predefined subgroup analyses by including interaction terms in the regression models
to test for effect modification by important baseline factors. Specifically, we will look at patients age (<60,
60-75, >75 years), gender, risk for undernutrition stratified according to initial NRS (3, 4, >4 points), BMI
(<20, 20-25, >25-30, >30), main medical diagnosis (systemic infection, heart failure, acute renal failure,
gastro-intestinal disease, tumor), comorbidities (diabetes, chronic renal failure).

For the analysis of functional outcome (defined by Barthel's index) we will use a non-parametric Wilcoxon
rank sum test to compare Barthel's index at day 30 between randomization arms. However, to adjust for
additional variables, we will also fit a multivariate linear model including Barthel's index at baseline, study
center and initial NRS to estimate effect size and 95% confidence intervals (95%Cls). If needed, data will
be transformed as appropriate (e.g., log transformation). Moreover, we will assess the progression of
Barthel's index over time (i.e. admission, day 8, day 30) using a linear mixed model approach to account
for the repeated measurements per patient.

A similar approach will be used for all other secondary endpoints where we will use chi-square tests /
logistic regression analysis for binary outcomes, Wilcoxon rank sum test / linear models for continuous

outcomes and log-rank test / cox regression for time-to-event data as appropriate.

8.3. Sample Size considerations
This study is designed to show superiority of nutritional therapy compared to “appetite-guided” standard
care regarding the composite primary endpoint. Our hypothesis is that early nutritional therapy will reduce
mortality and morbidity within a follow up period of 30 days after the index hospitalization. From
preliminary observational data collected during the TRIAGE pilot study*’, we estimate that 40% of the
target patient population (NRS =3 points and LOS =5days) will reach the primary endpoint within 30 days
(10% mortality, 5% ICU admission from the hospital ward, 15% complications, 10% functional decline
with 10% reaching more than 1 endpoint). We hypothesize that our nutritional intervention will decrease
this risk by an absolute number of 6% (relative decrease of 15%), i.e., from 40% to 34%. For a
comparison of two independent binomial proportions using Pearson's Chi-square statistic with a Chi-
square approximation with a two-sided significance level of 0.05, a sample size of 1'359 per group

achieves a power of at least 0.9 when the proportions are 0.4 and 0.34.

Thus, a total number of 2000-3000 patients will provide the study with a power of 78-90% to detect a
15% relative decrease in the risk to reach the primary endpoint. The table below shows sample sizes for

different assumptions regarding effectiveness of our intervention and power.
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Sample size considerations in regard to the primary endpoint

Frequency of 1° EP Frequency of 1° EP Difference J Power Patients per

intervention group control group control/intervention group group
0.4 0.36 -10% 0.8 2311
0.4 0.36 -10% 0.85 2643
04 0.36 -10% 0.9 3093
0.4 0.34 -15% 0.8 1016
0.4 0.34 -15% 0.85 1162
04 0.34 -15% 0.9 1359
04 0.32 -20% 0.8 564
04 0.32 -20% 0.85 645
04 0.32 -20% 0.9 755

8.4. Pilot phase and trial duration:
Prior to start of this complex trial, we will do a 3-6 month pilot to study feasibility. During this time period
we will validate all trial related materials (e.g. case report forms, patient and health care worker
information sheets) and test feasibility of our intervention. Based on these results we may make last-
minute protocol enhancements. Thereafter, we include study centers in a stepwise fashion for a maximal

total enrollment period of 3 years.

9. Trial-specific preventive measures and duties

9.1. Trial monitoring
In accordance with applicable regulations and good clinical practice (GCP), monitors will periodically

contact the different sites, including on-site visits. The extent, nature and frequency of on-site visits will
be based on enrolment rate, the quality of the documents provided by the site, consistency of follow-up
of the patients according to this protocol.

During these contacts, the monitor will check and assess the progress of the trial, review trial data
collected, conduct source document verification and identify any issues and address their resolution.
This will be done in order to verify that the data are authentic, accurate, and complete, that safety and
rights of subjects are being protected and that the trial is conducted in accordance with the currently

approved protocol (and any amendments), GCP, and all applicable regulatory requirements.

The investigator agrees to allow the monitor direct access to all relevant documents and to allocate
his/her time and the time of his/her staff to the monitor to discuss findings and any relevant issues.
In addition to contacts during the trial, the monitor will also contact the site prior to the start of the trial to

discuss the protocol and data collection procedures with site personnel.
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9.2. Adverse outcome
An adverse event in a subject is defined as any untoward occurrence of any unfavorable and unintended

clinically relevant medical sign, symptom, or disease temporally associated with the study which must
not necessarily have a causal relationship with the study procedure. All adverse events of category Ill or
more according to Common Terminology Criteria for Adverse Events (CTCAE) v4.0 will be recorded.
Adverse events will be monitored for every subject participating in the study and attributed to the study
procedures / design by the study investigators. Any serious unexpected adverse event will be categorized

into the following categories:

Unrelated

There is no evidence of any causal relationship.

Unlikely
There is little evidence to suggest there is a causal relationship (e.g. the event did not occur within a
reasonable time after administration of the IMP). There is another reasonable explanation for the event

(e.g. the participant’s clinical condition, other concomitant treatment).

Possible
There is some evidence to suggest a causal relationship (e.g. because the event occurs within a
reasonable time after administration of the IMP). However, the influence of other factors may have

contributed to the event (e.g. the participant’s clinical condition, other concomitant treatments).

Probable

There is evidence to suggest a causal relationship and the influence of other factors is unlikely.
Definitely

There is clear evidence to suggest a causal relationship and other possible contributing factors can be
ruled out.

Not assessable

There is insufficient or incomplete evidence to make a clinical judgment of the causal relationship.

The following grade levels will be used in defining the severity of adverse events:
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Adverse Event (AE):

Any untoward medical occurrence in a clinical trial subject which does not necessarily have a causal
relationship with this treatment. An AE can therefore be any unfavorable and unintended sign (including
an abnormal laboratory finding), symptom, or disease temporally associated with the trial, whether or not

considered related to the trial.

Adverse Reaction (AR):

All untoward and unintended responses to the intervention judged by either the reporting investigator or
the sponsor as having a reasonable causal relationship to the trial. The expression reasonable causal
relationship means to convey in general that there is evidence or argument to suggest a causal

relationship.

Unexpected Adverse Reaction (UAR):

An AR, the nature or severity of which is not consistent with the applicable product information (e.g.
investigator’s brochure for an unapproved investigational product or summary of product characteristics
(SmPC) for an authorized product). When the outcome of the adverse reaction is not consistent with the
applicable product information this adverse reaction should be considered as unexpected. Side effects
documented in the IB or SmPC which occur in a more severe form than anticipated are also considered

as being unexpected.

Serious Adverse Event (SAE) or Serious Adverse Reaction:

Any untoward medical occurrence or effect that at any dose results in death, is life-threatening, requires
hospitalization, or prolongation of existing hospitalization, results in persistent or significant disability or
incapacity or is a congenital anomaly or birth defect. In this context, the term life threatening refers to an
event in which the trial participant was at immediate risk of death at the time of the event; it does not refer

to an event, which might have caused death if it were more severe.

Suspected Unexpected Serious Adverse Reaction (SUSAR):

Any suspected adverse reaction related to an IMP that is both unexpected and serious.

All adverse events must be followed until resolution, until the condition stabilizes, until the event is
otherwise explained, or the subject is lost to follow-up. The investigator is responsible to ensure that
follow-up includes any supplemental investigations that may be indicated to completely evaluate the

nature and/or causality of the adverse event. This may include additional laboratory tests or
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investigations, histo-pathological examinations, or consultation with other health care professionals, and

reports.

Reporting of Serious Adverse Events

All SAEs and SUSARs must be reported to the sponsor within 24 - 48 hours of knowledge. For
documentation a trial specific SAE report form provided by the sponsor must be filled in. Collection of
complete information concerning SAEs is extremely important. If not available at time of the initial report,
detailed information about SAEs should be given in the follow-up report together with all relevant
documentation e.g. laboratory and hospital discharge reports.

The sponsor will review these cases. In case of SUSAR, these cases will be reported to the DSMB. SAE
will be reported annually to the ethics committee and to the reporting authorities; life threatening SUSAR
or SUSAR resulting in death will be reported to the ethics committee and to the reporting authorities
(Switzerland: Swissmedic, Safety of Medicines Division; vigilance@swissmedic.ch) within 7 days, all
other SUSAR within 15 days of knowledge, according to local law.

The study coordinating centre may request that the investigators perform or arrange for the conduct of
supplemental measurements and/or evaluations. If a subject dies during participation in the trial, the
study coordinating centre should be provided with a copy of any post-mortem findings, including histo-

pathology.

10. Duties on the part of the investigator
The investigators and institutions will permit study related monitoring visits, audits, IEC reviews, and

regulatory inspections, and provide direct access to all source data.

Source data are all information, original records of clinical findings, observations, or other activities in

this clinical trial necessary for the reconstruction and evaluation of the trial.

In accordance with applicable regulations and good clinical practice (GCP), monitors will periodically
contact the site, including on-site visits. The extent, nature and frequency of on-site visits will be based
on enrolment rate, the quality of the documents provided by the site, consistency of follow-up of the

patients according to this protocol.

During these contacts, the monitor will check and assess the progress of the trial, review trial data

collected, conduct source document verification and identify any issues and address their resolution.
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This will be done in order to verify that the data are authentic, accurate, and complete, that safety and
rights of subjects are being protected and that the trial is conducted in accordance with the currently

approved protocol (and any amendments), GCP, and all applicable regulatory requirements.

The investigator agrees to allow the monitor direct access to all relevant documents and to allocate

his/her time and the time of his/her staff to the monitor to discuss findings and any relevant issues.

In addition to contacts during the trial, the monitor will also contact the site prior to the start of the trial

to discuss the protocol and data collection procedures with site personnel.

11. Ethical considerations

The study will be approved by the ethics committees of the participating hospitals.

This study will be conducted in compliance with the protocol approved by the IEC, and according to ICH-
Good Clinical Practice standards. No deviation from the protocol will be implemented without prior review
and approval of the IEC except where it may be necessary to eliminate an immediate hazard to a
research subject. In such case, the deviation will be reported to the IEC as soon as possible.All enrolled
patients will be asked to give written informed consent. In patients, in which “informed consent” is not
feasible due to dementia or their acute medical condition, patients’ next to kin can sign an assent form
to state the presumptive will of the patient. In case, next of kin are not readily available, a treating
physician — who must not be involved in the study — have to certify that there are no objections for
inclusion in the study from his point of view. Only after these informed consent procedures the patient

can be included in the study.

Importantly, despite strong associations between malnutrition and adverse clinical outcome, we believe
that is ethically acceptable that the control group receive usual care treatment because there is
uncertainty about the effectiveness and safety of nutritional therapy in this patient population. This
important subject has been discussed among national experts in the field (i.e., collaborators) who all
agree to this practice. This is also in accordance with a recent Swiss consensus ethical statement pointing
out that “intake of standard food and fluids is a basic right of any patients”, yet any sort of nutritional
therapy must be viewed as a therapeutic measure and must therefore fulfill all criteria for such including
proof of clinical effectiveness, safety and cost-effectiveness)®’. For our patient population, such proofs is

still missing and the main aim of this trial.
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12. Quality control and assurance: description of measures
The study will be submitted to the institutional review boards of all involved hospitals and will be
registered in the Current Controlled Trials Database. Written informed consent will be obtained from all

included patients or their legal representatives.

At its discretion, the study coordinating centre may conduct a quality assurance audit of this trial. If such
an audit occurs, the investigator agrees to allow the auditor direct access to all relevant documents and
to allocate his/her time and the time of his/her staff to the auditor to discuss findings and any relevant

issues. A guideline for audit is available at the study coordinating centre.

In addition, regulatory agencies may conduct a regulatory inspection of this trial. If such an inspection
occurs, the investigator agrees to allow the inspector direct access to all relevant documents and to
allocate his/her time and the time of his/her staff to the inspector to discuss findings and any relevant

issues.

12.1. Quality assurance and data/record keeping
The Sponsor is responsible for implementing and maintaining quality assurance and quality control

systems with written SOPs and Working Instructions, at all sites. The Pl is responsible for proper training

of all involved study personnel.

All study related documents (essential documents and site documents) are archived at the local sites
or electronically (electronic CRFs) for 10 years. On the stored CRFs, participants cannot be identified

by name and birth date. Appropriate coded identification, will be used.t

All blood samples will be stored at the Kantonsspital Aarau for a maximum duration of 10 years and will

then be destroyed.
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13. Ancillary projects

13.1. Physio-pathological mechanisms of action of nutritional therapy
Purpose: To understand the physio-pathological mechanisms of action explaining how nutritional
therapy exerts its effects on disease recovery in specific patient populations and illnesses. The large
sample size and the diversity in medical diagnosis and comorbidities will offer the unique opportunity to
study distinct effects of nutritional therapy.
General approach: Using patient data generated in the RCT, we will first look at how effects of nutritional
therapy vary depending on age (quartiles), gender, medical illnesses (systemic infection, heart failure,
renal failure, gastro-intestinal disease, tumor), BMI (<20, 20-25, >25-30, >30) and acuity (acute vs.
chronic disease courses). We will also look at subgroups defined by admission nutritional / endocrine
markers (e.g. initial pre-albumin, stress markers, inflammation blood biomarkers). In a second step, we
will focus on specific patient populations to assess whether nutritional therapy has an effect on disease
course. Specifically, we will focus on patients with systemic infections to study effects of nutritional
therapy on the inflammatory response. We will look at biomarkers measured in blood samples collected
from patients on admission and during follow up (inpatient days 0, 1, 3, 5 and 7). We will look at levels
of inflammatory/infection biomarkers such as C-reactive protein (CRP) and PCT and stress markers such
as cortisol and copeptin levels as surrogates for disease severity, recovery and medical outcome,
respectively.
Statistical approach: Detailed methodology for the statistical analyses will be documented in a statistical
analysis plan. To investigate whether differential treatment effects exist in patient subgroups as defined
above, we will include interaction terms into the statistical model and check for effect modification (see
details in RCT section, statistical approach). For subgroups defined by biomarker levels, we will divide
those levels into quartiles to check for robustness of results. All analyses will be predefined based on
biological plausibility to avoid multiple testing. We will further define a derivation sample and a validation
sample (1:1) for these analyses for reproducibility of results and decreased risk of chance findings. We
will use a linear mixed model approach to assess the effect of nutrition on serial biomarker levels over

the course of hospitalization.

13.2. Cost-effectiveness analysis of nutritional therapy
Purpose: to perform a cost-effectiveness calculation for early nutritional therapy in medical inpatients at
risk for undernutrition including cost-effectiveness and cost-utility analyses. These analyses will be from
the health-care payers’ perspective using intervention data generated in the RCT.
General approach: The total cost calculation will include nutritional costs (including nutritional products
and estimated time of dieticians spent with patients) and all medical costs within 30 days after study

inclusion. The total cost calculation also will include all hospitalisations after index hospitalisation. We



Page - 30 - of 44 EFFORT Trial (protocol version 3.3; 27.3.2014)

will derive estimates of the real costs using REKOLE a comprehensive accounting algorithm used by
Swiss hospitals to internally compute provider costs. Cost-effectiveness will be expressed as the
incremental cost-effectiveness ratio. Non-parametric bootstrapping will be used to estimate 95%Cls for
differences in incremental costs and effects. We will further calculate the probability value that nutritional
therapy is cost-effective for a range of different willingness to pay values. We will define confidence
intervals for the relevant cost difference. We will assume equivalence if the difference in total direct costs
will lie between the equivalence margins. Non-inferiority of costs will be demonstrated if the upper limit
of the confidence interval for cost differences between the two strategies will be smaller than the cost
difference. In a second step we will perform a joint analysis of effects and costs in a cost-utility analysis
by analysing the cost per quality adjusted life years (QALY) gained. We will present an overall analysis,
and different subgroup analyses as defined in the RCT. Specifically, we will look at patients age (<60,
60-75, >75 years), gender, risk for undernutrition stratified according to initial NRS (3, 4, >4 points), main
medical diagnosis (systemic infection, heart failure, acute renal failure, gastro-intestinal disease, tumor),
comorbidities (diabetes, chronic renal failure), LOS (<8 days, =8 days) and BMI (<20, 20-25, >25-30,
>30).

Presentation of results: To assess the shape of the joint sampling distribution of costs and effects we
will present the joint density distribution of incremental costs and effects on the cost-effectiveness plane.
We will further estimate the incremental net monetary

. . . . . Figure 3: Visualization of cost-effectiveness
benefit and the uncertainty surrounding this estimate. g

156215 7
We will visualise the uncertainty surrounding the
cost-effectiveness estimates by deriving the cost-
effectiveness acceptability curves. These curves

provide estimates of the probability that the

Cost difference

intervention is cost-effective for a range of different

willingness to pay values (Figure 3)*.

Because acceptability curves focus on the — -269%3

- 117562 336341

. . . . Effect difference
incremental cost effectiveness ratio as a continuous

measure in relation to the amount a policymaker is willing to pay to gain one unit of effect, acceptability
curves have no meaningful interpretation in economic noninferiority research. We will therefore define
cost and effect margins (based on the cost difference for one day of hospitalisation and based on an
effect difference of 2 points for QoL in the EuroQol Score) for a non-inferiority scenario in case we cannot
show superiority in costs and comparable effects of the two investigated management strategies under
investigation. Finally the uncertainty around the treatment decision will be expressed in terms of the total
expected value of perfect information®°.

Outlook: No prospective trial data are available for incremental cost-effectiveness of nutritional therapy

in a large unselected population of medical inpatients outside critical care. This analysis will provide
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conclusive evidence about expected costs and benefits of nutritional therapy in different types of medical

patients for more rational decision-making of healthcare providers.

13.3. Impact of nutritional support on glucose metabolism and insulin regimens

Hyperglycemia and insulin resistance are common in acutely ill medical patients, even in those without
a history of diabetes mellitus®®. We and others found strong associations of hyperglycemia and adverse
outcomes of patients with systemic infection hospitalized in the non-critical care setting®-°2. Similar data
have been found in other patient populations, such as those suffering from stroke®®. Preclinical data
suggest a profound influence of hyperglycemia on immune function. Hyperglycemia interacts in vitro with
components of the innate immune system, such as chemotaxis, phagocytosis, and macrophage
activation®-%¢. In animal models of diabetes, hyperglycemia was associated with decreased bacterial
clearance and higher infection-related mortality®’. Generally, hyperglycemia was considered to reflect
severity of illness. Yet, provision of nutritional therapy may further increase blood glucose levels and —in
the absence of adequate insulin therapy - may thereby contribute to the deleterious effects of
hyperglycemia. While the effects of nutritional therapy on glucose metabolism have been well studied in
the critical care setting®®, similar data in medical inpatients are largely lacking.

To close this gap, we will study the influence of nutritional therapy on glucose homeostasis and insulin
management as a possible explanation for the higher rates of complication and infection of patients with
high caloric intake. Specifically, we will routinely collect information about glucose control, i.e., 4-times-
daily glucose measurements and insulin dose if applicable in all included patients. We hypothesize that
hyperglycemia on admission and during inpatient treatment is associated with an adverse disease
course, as evidenced by more pronounced inflammatory and stress responses and worse clinical
outcomes. To test this hypothesis, we will first investigate the association of initial blood glucose
concentrations with clinical outcomes including LOS, disease-specific complications, and mortality.
Based on the initial glucose concentration, patients will be priori classified as having normal levels
(reference group, blood glucose <7mmol/L), moderate hyperglycemia (blood glucose 7-11mmol/L) or
severe hyperglycemia (blood glucose >11mmol/L) based on the classification in a recent publication®®.
In patients with systemic infection, we will used blood levels of CRP and PCT and the white blood cells
count at admission and on days 3, 5 and 7 to reflect the inflammatory response. In a second step, we
will compare glucose metabolism between randomization arms and investigate whether glucose control
with insulin may reduce any harmful effects exerted by hyperglycemia.

This ancillary project will shed light on the important interplay of nutritional therapy and glucose

metabolism, and may help to generate preliminary data on the optimal use of insulin in this situation.

13.4. Biosampling for later detection of genetic modulators
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The term “personalized medicine” relates to the observation that not all patients show the same response
to medical therapies. For example, while some patients may show a marked benefit from nutritional
therapy, other patients may have no benefit or may even suffer harm from that intervention. Whether or
not a patient benefits from nutritional therapy may relate to iliness-specific factors (e.g., comorbidities,
acute vs. chronic course) or patient-specific factors (e.g., age and gender). Additionally, we hypothesize
that genetic signatures exist which will help in identifying patients who may or may not benefit from
nutritional therapy.

A number of studies have found an association between specific DNA polymorphisms and the amount,
function, or both of the gene products produced in response to pathogenic stimuli. In case of patients
with systemic infection and sepsis, for example, these include genes that code for a variety of pattern
recognition receptors®4-%¢ and polymorphisms have been implicated in mortality. For example, an A to G
substitution at the —308 position in the TNF-a promoter was associated with elevated TNF-a expression
in vitro and in vivo, and was shown to confer a 4-fold increased mortality in one study of septic shock.
The association between gene polymorphisms and medical outcomes awaits large-scale validation.
However, there is strong support for the inclusion of genotyping as an important consideration when
designing clinical trials such as EFFORT®%¢7,

To study the impact of genotyping on nutritional therapy, we will perform biosampling in all patients upon
their enrolment into this trial (using a separate informed consent). Specifically we will collect one
PAXgene Blood RNA tubes (5.0 ml) and one PAXgene Blood DNA tube (8.5 ml) for later mRNA, miRNA
and DNA analysis using cutting-edge techniques, such as next generation sequencing (NGS) and
microarray analysis in collaboration with Prof. A. Lauber (Department of Endocrinology, University of
Fribourg) and the Functional Genomic Center Zurich, with whom we have on ongoing collaboration. This
approach proved to be successful as demonstrated by the existence of several “nutrigenomics” networks,
aiming to eventually lead to evidence-based nutritional interventions for restoring health and fitness and
for preventing diet-dependent diseases (reviewed in®). The financial support for this project is not a part

of the present proposal.

13.5. Importance of nurse-sensitive factors
Nutritional therapy appears to be a complex intervention that acts on different levels. While EFFORT
focuses primarily on the efficacy of the nutritional strategy, other elements, such as nurse-sensitive
factors, may be of particular importance in the successful implementation of such a strategy in “real life.”
To further shed light on this important topic, we will in collaboration with Prof. S. De Geest of the Institute
of Nursing Science, University of Basel, develop a protocol to study the importance of various nurse-
sensitive factors (e.g., nurse workload, nurse staffing, nursing staff attitudes towards nutritional therapy)
on our intervention. For this purpose, we will at all study sites collect caregiver-level data and conduct

interviews with nursing staff. We will then investigate whether such factors help account for differences
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in the magnitude of patient response to our intervention. Specifically, we will test for effect modification
within our regression model using a hierarchical approach. A more detailed proposal will be developed

in the later preparation phase of the trial.

14. Schedule and milestones

EFFORT includes several research aims which will consecutively be accomplished as demonstrated
below. For the prospective trial, we will do a 3-6 month pilot-phase with step-wise inclusion of study
centers followed by a 2-year (maximal 3 year) active patient recruitment period. Thereafter, we have
dedicated 18 month to complete the 6 month long term follow-up of all patients, and finish all primary and
secondary aims and ancillary projects.

Jan - Jul- Jan- Jul- Jan- Jul- Jan- Jul- Jan-
Objectives Jun Dec Jun Dec Jun Dec Jun Dec Jun
2014 2014 2015 2015 2016 2016 2017 2017 2018

Main trial

Finalization of protocol, ethical approval
Pilot phase, stepwise inclusion of centers
Active patients enroliment in all centers
Database finalization and 6-month follow-up
Data analysis and manuscript preparation
Manuscript publication
Physio-pathological effects

Data analysis

Manuscript preparation and publication ‘

Cost-effectiveness analysis
Data analysis
Manuscript preparation and publication

15. Potential limitations

We are aware of several potential limitations to the successful completion of this trial. First, inclusion of
3000 patients over a 2-year time frame is ambitious. However, based on our experience from previous
multicenter randomized trials, our well-established multicenter research network, the conceptual and
logistical support from the University of Basel CTU, and the large total population of patients potentially
eligible for this trial who are hospitalized at the study centers, we are convinced that the trial is feasible.
Pilot data from a current observational cohort study have shown that the University Department of
Medicine at the Kantonsspital Aarau by itself has about 8,000 medical hospitalizations per year, among
which about 1,500 — 2,000 patients have an NRS23 points and a LOS25 days*’ and would thus be
enrollment candidates. Also, before active recruitment begins, we have planned a pilot feasibility period
to validate all trial-related material as well as the intervention. Last-minute protocol enhancements to

address “real-world issues” (if any) would be possible.
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As a second limitation, there is no blinding of patients or caregivers regarding the randomization arm,
which might introduce bias. However, outcome assessment at day 30, including for the primary endpoint
and most secondary endpoints will be blinded. Due to the variety of nutritional options to reach the
nutritional goals, we felt that a placebo control group would be neither feasible, nor ethical.

Third, there is potential for control group “contamination”, i.e., if the caregiver staff feels obliged to
motivate patients in the control group to increase their food consumption. A complex intervention such
as nutritional therapy must be implemented at different levels and by the full care team in the hospital.
While dieticians recommend individualized strategies for patients, the physician staff need to support the
strategy and motivate the patient, and, most importantly, the nursing team is key in everyday application
of the strategy, i.e., actively encouraging, and if needed, feeding the patient. It will thus be important to
continuously educate the caregiver staff about the intention of this trial, and the potential risks of
nutritional therapy which have not yet been well-studied in the population in question. We will also study
caregiver characteristics (e.g., nurse—sensitive factors potentially affecting outcome, such as nursing
staff work load) to detect any impact of these variables on our intervention (ancillary project).

Fourth, it is expected that not all patients in the intervention group reach their caloric and protein goals
and some may refuse enteral and parenteral nutrition. However, as a pragmatic, trial we are most
interested in the effects of nutritional therapy in “real life” using a state-of-the-art algorithm. Still, we will

document actual nutritional intake and later study the effect of compliance on our intervention.

16. Importance and impact of the proposed project

Nutrition is essential for survival and function in health and disease. Despite its centrality to hospital
practice, nutritional therapy has not been well-studied and high-quality evidence of efficacy, safety and
cost-effectiveness in acutely-ill medical inpatients outside critical care is lacking. These gaps and
ambiguities in the literature and recent evidence from critically ill patients* 7 suggesting potential harmful
effects of nutritional therapy are of concern.

By integrating international expertise, a strong research infrastructure, comprehensive meta-analysis,
and an original, large-scale, interventional RCT, EFFORT aims to establish an evidence-based standard
for nutritional therapy in medical inpatients. Additionally, using a physio-pathological mechanistic
approach, EFFORT will increase basic understanding on how nutrition affects acute disease and vice
versa. Further, by incorporating pharmaco-economic research, EFFORT will elucidate the indications in
which nutritional therapy, which because of its widespread application currently is associated with
substantial costs, is cost-effective and those in which it is not. By generating these data, EFFORT will
facilitate more efficient healthcare resource distribution.

In the centerpiece of EFFORT, we shall test this strategy in the largest-yet nutritional RCT outside critical

care to provide definitive evidence about expected benefits and harms of this intervention. Additionally,
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we shall capitalize on the EFFORT RCT to study physio-pathological mechanisms associated with the
interplay of nutrition and disease, and to measure the value of nutritional therapy.

This pragmatic comparative effectiveness research project thereby will improve the quality, effectiveness,
safety and efficiency of nutritional therapy and basic understanding of the relationship between nutrition
and iliness. Data acquired through EFFORT will help healthcare professionals and payers worldwide to
make better-informed decisions regarding care of frail, elderly and polymorbid individuals with acute
illness, who represent a large and growing patient population worldwide, and one that accounts for a
major share of medical resource consumption. We thus expect that the results of all aims of the EFFORT
project will be widely, directly and rapidly applied — and indeed, will contribute to a new standard of care

-- in hospital clinical practice worldwide.
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APPENDIX

APPENIDX 1. Barthel index (German version)

Pallertendaten
laktivitaten des taglichen Lebens (ADL), Barthel-Index | |
| Datum:

1. Essen Puriste
Unabhangig. benutzt Geschirr und Bestack ]
Braucht Hilfe, z B. beim Schneiden 3
Total hilfsbedirftig a
2. Baden
Badet cder duscht chne Hilfie 3
Badet cder duscht mit Hilfa a
3. Waschen
Wiascht Gesicht, kammi, rasiert baw. schminki sich, putet Z3hne 5 |
Braucht Hilfe a |
4. An- und Auskleiden
Unabhangig. inkl. Schuhe anziehen 10 |
Hilfsbediirftig, kleidet sich teilweize selbst an'aus 3
Total hilfsbedirftig a
5. Stuhlkontrolle
Kaontinent Ll
Teilweise inkontinent 5
Inkortinent a
6. Urinkontrolle
Honfinent 1d
Teitweise inkortinent 3
Inkantinent a
7. Toilettenbenutzung
Unabhangig bei Benutzung der Toilette/des Machtsiuhls 10
Braucht Hilfe fir z.8. Gleichgewicht, Kleidung aus-‘anzighen, Tailettenpapier 5
Kann nicht auf Toilette™achtsiunl J
8. Bett-/[Roll-) Stuhltransfer
Unakhangig (gilt auch fir Rellstuhliahrer) 13
Mirimale &ssistenz oder Supsrvision 10
K.ann sitzen, braucht flir den Transfer jedoch Hilfe Bl
Battiigerig a
9. Bewegung
Unabhangiges Gehan {auch mit Gehhilfe) fir mindestens 50 m 13
Mindestens 20 m Gehen, jedoch mit Unterstiitzung 10
Fiir Roliziuhifahrer, unabhdngig filr mindestens 80 m 3
F.ann sich nicht mindesiens £0 m forbewegen a
10. Treppensteigen
Unabhangig (auch mit Sehhilfe) 19
Braucht Hilfe oder Supervisicon 3
Hann nicht Treppensteigen a
Gesamtpunkizahl (max. 100}
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APPENIDX 2. Nutritional risk screening (NRS, 2002)

Screening auf Mangelernahrung im Krankenhaus

Mutritional Risk Screening (NRS 2002)

nach Hondrup J et al., Clinical Mutrition 2003; 22: 415421
Empfohlen van der Eurcpaischen Gesellschaft fir Klinische Emabrung und Stoffwechsel (ESPEN)

Vorscreening:

= |5t der Body Mass Index = 20,5 kgim*® % lja 1 nein
= Hat der Patient in den vergangenen 3 Monaten an Gewicht veroren? lja 1 nein
= War die Mahmungszufuhr in der vergangenen Woche vermindert? lja 1 nein

= |st der Patient schwer erkrankt? (z.B. Intensiviherapis)

lja 1 neim

= 'Wird gine dieser Fragen mit .Ja" beantworiet, wird mit dem Hauptscreening fortgefahren

!

Warden alle Fragen mit ,Mein® beantwortet, wird der Patient wochentlich neu gescreent.

= ‘Wenn fir den Patientzn z.B. eine grofie Operation geplant ist, sollie ein praventiver Erndhrungs-
plan verfalgt werden, um dem assoziierte Risiko vorzubeugen.

Hauptscreening:

Storung des Ermmahrungszustands Punkte

Keine 0

Mild 1

Gewichtewarlust = 5%/ 3 Mo, cder Mahrungs-
zufuhr < 50-752% des Bedarfes in der
wvergangensn Woche

Maitig 2
Gewichtsverlust = 5% 2 Mo, cder BMI 15.5-
20.5 kg'm?

und reduzierier Allgemeinzustand (AZ]

oder Mahrungszufuhr 25-50% des Bedarfes
in der vergangenen Woczhe

Krankheitsschwere Punkte
Keine 0
Mild 1

z B. Schenkelhalsfraktur, chronische Erkran-
kungen besonders mit Komplikationen:
Leberzirrhoss, chronisch obstruktive
Lungenerkrankung, chronische Hamodialyss,
Diabetes, Krebsleiden

MiRig 2

z.B. grofie Bauchohirurgie, Schlaganfall,
schwere Pneumanie, himatclogische
Hrebserkrankung

Schwer 3
Gewichtoverlust> 5% /1 Mo, (=15% 7 3 Mo.)
oder BMI <18.5 kg/m? und reduziertzr Allge-
meinzustand oder Nahrungszufuhr 0-25%
des Bedarfes in der vergangenen Woche

Schwer 3

z. B. Kopfverstzung, Knochenmarkirans-
plamtation, intensivpflichtige Patienten
(APACHE-I =10}

+| 1 Funk

1. owenn Alker 2 70 Jahre

2 3 Punkte Erndhnungsrisika lisgt vor, Erstellung =ines Emabrungsplanss

< 3 Punkte wichentlich wiederhalies Screening. Wenn flir den Patienten z.B. sine grofis
Cperation geplant ist, solite sin praventiver Ernahrungsplan verfolgt werden, um das

assoziiene Risiko zu varmeiden

T.Schilz, L. walsrtni, k. Flauth, Sceening auf Margelmihnng rach cen ESFEN-LeHni=n 2003, Aklusl Ermaehr Med ZO008; 30 55103
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APPENIDX 3. Quality of life (EQ 5D)

Bitte geben Sie an, welche Aussagen lhren heutigen Gesundheitszustand am
besten beschreiben, indem Sie ein Kreuz in ein Kastchen jeder Gruppe
machen.

Beweglichkeit/Mobilitat

Ich habe keine Probleme herumzugehen
Ich habe einige Probleme herumzugehen
Ich bin ans Bett gebunden

oo0

Fur sich selbst sorgen

Ich habe keine Probleme, fir mich selbst zu sorgen

Ich habe einige Probleme, mich selbst zu waschen oder mich anzuziehen Q
Ich bin nicht in der Lage, mich selbst zu waschen oder anzuziehen

Allgemeine Tatigkeiten (z.B. Arbeit, Studium, Hausarbeit, Familien-
oder Freizeitaktivitaten)

Ich habe keine Probleme, meinen alltaglichen Tatigkeiten nachzugehen
Ich habe einige Probleme, meinen alltaglichen Tatigkeiten nachzugehen
Ich bin nicht in der Lage, meinen alltaglichen Tatigkeiten nachzugehen

DOo0

Schmerzen/korperliche Beschwerden

Ich habe keine Schmerzen oder Beschwerden
Ich habe massige Schmerzen oder Beschwerden
Ich habe extreme Schmerzen oder Beschwerden

oo0

Angst/Niedergeschlagenheit

Ich bin nicht angstlich oder deprimiert
Ich bin massig angstlich oder deprimiert
Ich bin extrem angstlich oder deprimiert

DOo0
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denkbarer

100

Um Sie bei der Einschatzung, wie gut oder wie
schlecht |hr Gesundheitszustand ist, zu unterstutzen,
haben wir eine Skala gezeichnet, ahnlich einem
Thermometer. Der best denkbare
Gesundheitszustand ist mit 100 gekennzeichnet, der
schlechteste mit 0.

Wir mochten Sie nun bitten, auf dieser Skala zu kennzeichnen, wie
schlecht lhrer Ansicht nach Ihr personlicher Gesundheitszustand heute
verbinden Sie dazu den unten stehenden Kasten mit dem Punkt auf d
der lhren heutigen Gesundheitszustand am besten wiedergibt.

lhr

heutiger

Gesundheitszustand

0

Schlechtest
denkbarer
Gesundheitszusta
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APPENIDX 4. Nutritional guidelines (German version)

Nutrition Risk Screening (NRS) innerhalb 24-485td. nach Spitaleintritt

wenn NRS = 3 Punkte > individuelles Assessment des Patienten
Malnutrition vorhanden? Erndhrungstherapie gewiinscht und sinnvoll?
wenn Ja = Festlegung einer Strategie zur Erreichung vonindividuellen Erndhrungszielen

Erndhrungsziele

Kalorienbedarf Proteinbedarf Mikrondhrstoffe Spezielle Ziele

_Ind. Kalorimetrie 1.2-1.5g/kgKG/Tag Vitamine und Individuelle Ziele

-Schitzung nach (reduziert bei Mineralstoffe gemiss med.
Harris Bengdict Niereninsuffizienz gemdss Diagnosen**
ohne Dialyse) Tagesbedarf*

Erndhrungsstrategie zum Erreichen der Erndhrungsziele

oralen Erndhrun N Vitamine und Mineralstoffe
& gemdss 100% RDA (Recommended Daily Allowances )

|
v v v

A Zwischen- . Trink-
npassungan (4] wischen (+) Anreicherung | (+) rin

Priferenzen mahlzeiten nahrungen
1A Re-Assessmentalle 24-48 Std. =75% des Energie- und Proteinbedarfs?
MNEIN J/
enterale Erndhrung (+) orale Erndhrung (siehe oben), keine Vitamine wenn
(spdtestensabTag5) enterale Erndhrung =1500ml

1

JA

Re-Assessmentalle 24-48 Std. 75% des Energie- und Proteinbedarfs?

MNEIN \l/

parenterale Erndhrung (+] Enterale und orale Erndhrung (siehe oben), keine
(spitestensabTag7) Vitamine wenn enterale Erndhrung = 1500ml

+ je 1 Ampulle Vitalipid,
Soluvit und Addamel*** +
stopp Multivitamin

Begleitend minimale oralefenterale Erndhrung anstreben
(Wermeidung Zotten-atrophie)

*Bei Patienten mit C2-Abusus und Refeeding-Syndrom: 200%
RDA Vitamine + 100% RDA Mineralstoffe + 300mg Benerva
**ESPEN Guidelines

= Wenn 1500ml Sondenkost, keine Zusdtze in parenteraler
Mahrldsung notig




