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Summary

Background Guidelines recommend the use of nutritional support during hospital stays for medical patients (patients  pubishied online

not critically ill and not undergoing surgical procedures) at risk of malnutrition. However, the supporting evidence April25 2013

for this recommendation is insufficient, and there is growing concern about the possible negative effects of nutritional F/@dolory 101008/

i - - : . S0140-6736({18)32776-4
therapy during acute illness on recovery and clinical outcomes. Our aim was thus to test the hypothesis that protocol- I
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The EFFORT trial - study flow diagram (1/2)

Nutritional screening of consecutive medical inpatients
|

v v

Exclusion of patients: Inclusion of patients:

* critical care or post-OP  Nutritional risk score =23

* long-term nutrition « Estimated LOS=5 days

* terminal condition « Written informed consent




The EFFORT trial - study flow diagram (2/2)

Nutritional screening of consecutive medical inpatients

v

v

Exclusion of patients:

* critical care or post-OP
* long-term nutrition
 terminal condition

Inclusion of patients:

* Nutritional risk score =23

« Estimated LOS=5 days

« Written informed consent

Intervention group

Randomization 1:1

v

Control group

Individualized early nutritional therapy
according nutrition guidelines

Standard nutrition provided by hospital
kitchen according to patient appetite

v

Daily re-assessment of all patients to optimize treatment
Blinded Outcome assessment after 30 and 180 days




Step 1: Screening and Assessment

Nutrition risk screening (MRS 2002) within 48 h of hospital admission in all patients

If increased risk for malnatrition — individual assessment of the patient — if risk for malnutrition is present and
nrtritional therapy is not contraindicated — establish a strategy to achieve individual nutriticnal targets

Individual nutrition targets

Caloric requirements Protein reguirements Micronutrient Specific targets
Harris- Banedict aquation 2-1-5 q'kq bodwereight requirements Disaase-specific

with adjusted bodew = (0-8 g'kg of Multrvitamin use; other adaptations
or indirect calorimetry bodyw eight per day in micronrtrients (eq. mediem-chain
patientswith renal failure acconding to specific trighycarides, low
with no dialysis) laboratory results potassium in patients
with renal failura)




1. Malnutrition screening (NRS 2002)

Micronutrient

2. Definition of individual nutritional
goals

eqy to readh the nutrition targets

3. Individual nutritional intervention to
reach goals

Oral

: enteral mrtrition

enteral

v
parenteral

Schuetz P, et al. Lancet.
2019;393(10188):2312-2321.




Intervention Control group
group (=1015)  (n=1013)

Sociodemographics 3 Control
Mean age (years) 72.4(14-1) 728 (141) @ Intervention

Age group

<65 years 177 )
345 34%)

=75 years 480 (48%)
Male sex 525(52%) =
Mutritional assessment =
Mean body-mass inde: (kg/m’)* 24.9 (5-4) E
Mean bodyweight (kg) 708 (16-4) E;
NRS 2002 score (%)F a
3 points 310313 314 (31%) g
4 points 391 39%) 384 (38%) 8
5 points 2 : 261 (26%) £
»5 points 51{5%) 54 (5%)

Admission diagnosis
nfection
Cancer

Cardiovascular disease

Failure to thrive

Lung disease
Gastrointestinal disease
Meurclogical disease

Renal disease

Metabolic diseased
Other

Comorbidity
Hypertension
Malignant disease
Chronic kidney disease
Camonary heart disease
Dizbetes

Congestive heart failure

Chronic obstructive pulmaonany 156 (15%)
disease
Peripheral arterial disease 106 (10%)

Cerebrovascular disease

Dementia 39 (4%)

36 (4%)

Diata are mumber of participants (%) or mean (50, Therewere no sgnificant
differences betwesan the groups at baseline, axcept for admission diagnosis of
gastrointestingl disease and lung disease. and comorbidity of peripheral arterial
disaasa *The body-mass index is the weight in kilegrams divided by the square of
the height in metres. {5cores on nutritional risk screening range from 0 to 7 with a
score of 3 or more identifying patients at ratritional isk and higher scores y } A 3 ' 7
indicating increased risk. 1M atabolic disease induded, but was not limited to, Diays after randam group sssionment
hypoghycaemia, hyperglycaemia, ketoaddasis, electrolyte disturbances including o eliE =510 S h I

chuetz P, et al. Lancet.

hyponatrazmia and hyparnatraemia, hypokalzemia and hyperzlaemiz. MRS

2002=nutritional risk screening 2002. Figure 3: Proportion of patients reaching caloric (&) and protein (B) requirements during the first 10 days 20 19 ’ 393(10 188) 23 12_232 1 .

Table 1: Characteristics of the patients at trial entry after random group assignment




Complications
26.9% (Controls) vs 22.9% (Intervention)

Number needed to treat (NNT): 25

ith no ade erse

Froportion of patient sw

HR 0-81 (95% O 0-68-0-07), P=0-020

Mumber at risk
Control group 1013
Intervention group 1015

B

Mortality
9.9% (Controls) vs 7.2% (Intervention)

Number needed to treat (NNT): 37

HR 0-65 (95% (1 0-43-0-BE), P=0-D061

Auniahysis time (days)

Schuetz P, et al. Lancet.
2019;393(10188):2312-2321.




Intervantion Control grovp  Odds ratio or pvalue
group(n=1015) (n=1013) |
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Is there a legacy effect inhospital nutrition
after long term follow-up?
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Shortterm - 30-day mortality
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Number at risk
CONTROL 1013 913
INTERVENTION1015 942



Longterm - 180-day mortality

Erndhrungsintervention

]

“%\
““ﬁwERVENTION HOSPITAL & OUTPATIENT?

|

INTERVENTION HOSPITAL

]

CONTROL

]

Probability of survival

]

HR 0190 (95%CI 0.75 to 1.07), p=0.25

]
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Number at risk
CONTROL 1013 913 866 833 804 779 762
INTERVENTION1015 942 873 840 815 796 773



Should we «individualize» nutritional support
according to patient's comorbidities?



Control group Intervention group Adjusted odds ratio
(n/M [%]) (M [%]) [95% CI)

All patients 1721013 (27%) 733/1015 (23%) 079 [0-84-0-07)
Age

<HGyEars 300178 (17%) 34T 19% 117 (0-63-2-02)
BL7 Gysars 03322 (29%) 331349 (23%) 076 [0-54-107)
7 Gyaars 1497513 (29%) 116/ 485 (24%) 076 [0-57-101)
Sex
Malk 1571530 (20%) 1047 400 ([ 21%) —- 078 (0-60-1-03)
Fernals 115/ 474 (24%) 128525 (24% 0-84 (0-62-1-14)

Risk for malnutrition
MRS 3 points 72314 (23%) 69/ 310 (32%) 006 (0-66-1-40)
MRS 4 points 103384 (77%) #3391 (21%) - 074 (0-53-103)
MRS = 4 points 71315 (31%] 90314 (25%) 077 (0-54-1-09)
<20 481198 (24%] 43176 (24% 101 [0-63-1-62)
20-25 107 372 (29%) 1004 421 (24% 077 (055-1-06)
2030 7o/ 283 (T%) b1/ 354 (24%] 0-88 (0-50-1-30)
30 400156 (26%) 37157 (17%) : 060 {0-35-1-04)
Admission diagnosis
Infection 700315 (22%) oA 298 (19%) 083 (0:56-1-73)

Cardicwascular disease 36113 (312%) 26/ 02 (28%) 0-34 (0-46-1-54)

Fenal failure 034 (26%) 10434 (29%:) 116 (0-40-3-34)
Gastrointestinal disease 19/ 68 (28] 1396 (24%) 0-81 (D-40-1-65)
{ancer 62173 (36%) 74201 (35%) 0-98 (0-64-1-49)
Comorbidities

Chronic kidney diseass 115/ 318 (36%) 331323 (26% 0-61 (0-44-0-B6)

0-1 1 2 3

Schuetz P, et al. -« —

Mutritional support  Mutritional support
L anc et . reduces adverse increases advearse

2019,393(10188)2 DArtooime autcime

312-2321. Figure §: Odds ratios for adverse outcome in prespecified subgroups
The only significant interactions bebween group assignment and subgroupwere for chronic kidney disease. The body-mass index is theweight (in ka) divided by the
square of the height (in m). NRS=nutritional risk screening




Should we «individualize» nutritional
support according to a patient's
Inflammatory response?
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Original Investigation | Nutrition, Obesity, and Exercise

Association of Baseline Inflammation With Effectiveness of Nutritional Support
Among Patients With Disease-Related Malnutrition
A Secondary Analysis of a Randomized Clinical Trial

Meret Merker, MD; Martina Felder, BMSc; Louise Gueissaz, BMSc; Rebekka Bolliger, MD; Pascal Tribolet, MSc; Nina Kagi-Braun, MD; Filomena Gomes, PhD;
Claus Hoess, MD; Vojtech Pavlicek, MD; Stefan Bilz, MD; Sarah Sigrist, MD; Michael Brandle, MD; Christoph Henzen, MD; Robert Thomann, MD; Jonas Rutishauser, MD;
Drahomir Aujesky, MD; Nicolas Rodondi, MD, MAS; Jaques Donzé, MSc; Zeno Stanga, MD; Beat Mueller, MD; Philipp Schuetz, MD, MPH

Abstract Key Points

o _ . o _ _ Question Does nutritional support have
IMPORTANCE Inflammation is a key driver of malnutrition during iliness and is often accompanied

_ _ o _ _ _ _ o _ a similar effect on 30-day mortality
by metabolic effects, including insulin resistance and reduction of appetite. However, it still remains

. . . _ _ among patients with high inflammation
unclear if inflammation influences the response to nutritional support among patients with

: " compared with patients with low or
disease-related malnutrition.

moderate inflammation?



Figure 2. Kaplan-Meier Estimate for Time to Death Within 30-Days According to Inflammatory Status

30-Day mortality in overall population 30-Day mortality among patients with low inflammation
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Figure 2. Kaplan-Meier Estimate for Time to Death Within 30-Days According to Inflammatory Status

30-Day mortality in overall population
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How should we implement these data
Into clincial routine?



ANNALS FOR HOSPITALISTS

Annals of Internal Medicine

Inpatient Notes: Optimizing Inpatient Nutrition-Why Hospitalists

Should Get Involved

Philipp Schuetz, MD, MPH, and Jeffrey L. Greenwald, MD

Malnutrition is a common condition among newly

admitted, medically complex inpatients. Emerg-
ing evidence demonstrates that malnutrition directly in-
creases the risk for adverse clinical outcomes, including
death, illness, and functional impairments, hospital
length of stay, and the risk for hospital readmission (1).
Moreover, nutritional status often further deteriorates
during the hospital stay because of illness-related loss
of appetite, fasting orders for diagnostic studies, or
overall suboptimal nutritional management. Data from

number needed to treat of 25. The trial also found that
nutritional support substantially reduced death, with a
number needed to treat of 37. A similar positive effect
on the risk for death (number needed to treat = 20) was
also found in the placebo-controlled, 652-patient
NOURISH (Nutrition effect On Unplanned Readmis-
sions and Survival in Hospitalized patients) trial, which
studied the effects of using a protein-rich oral supple-
ment on clinical outcomes in malnourished, medical in-
patients in the United States (3).

Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.




NUTRITIONAL SUPPORT ALGORITHM

Nutrition risk screening within 24-48 h of hospital admission

1. Malnutrition screening using a validated screening tool (e.g., NRS 2002)

If increased risk is identified

2. Patient assessment Individual assessment of the patient to establish the diagnosis of disease-related malnutrition or any underlying
conditions such as:
llinesses directly leading to malabsorption (e.g., chronic pancreatitis)
Metabolic diseases (e.g., diabetes, hyperthyroidism) or other hypercatabolic states (e.g., malignancy, HIV)
Depression and other conditions leading to decreased appetite
Drug-related effects on weight (e.g., GLP-1 agonists, SGLT2 inhibitors)

EFFORT = Effect of early nutritional Outcomes, and Rec - ed medical inpatients Trial (1); GLP-1 =
glucagon-like peptide-1; NRS 2002 GLT2 .

Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.



NUTRITIONAL ASSESSMENT: GLIM CRITERIA TO DIAGNOSE MALNUTRITION

Risk screening At risk for malnutrition
ﬂ e Use validated screening tools

Diagnostic Assessment criteria

Assessment * Phenotypic
o Non-volitional weight loss
ﬂ o Low body mass index
o Reduced muscle mass
e Etiologic
o Reduced food intake or assimilation
Disease burden/inflammatory condition

Diagnosis Meets criteria for malnutrition diagnosis
e Requires at least 1 Phenotypic criterion and

ﬂ 1 Etiologic criterion

Determine severity of malnutrition Journal of Cachexia,

e Severity determined based on Phenotypic Sarcopenia and Muscle
criterion 2019; 10: 207-217

Severity
Grading




NUTRITIONAL SUPPORT ALGORITHM

Nutrition risk screening within 24-48 h of hospital admission

1. Malnutrition screening using a validated screening tool (e.g., NRS 2002)

If increased risk is identified

2. Patient assessment Individual assessment of the patient to establish the diagnosis of disease-related malnutrition or any underlying
conditions such as:
llinesses directly leading to malabsorption (e.g., chronic pancreatitis)
Metabolic diseases (e.g., diabetes, hyperthyroidism) or other hypercatabolic states (e.g., malignancy, HIV)
Depression and other conditions leading to decreased appetite
Drug-related effects on weight (e.g., GLP-1 agonists, SGLT2 inhibitors)

In addition to addressing the identified underlying cause (when possible), engage nutrition team to establish individual
3. Definition of nutritional plan nutritional targets on the basis of the patient's condition

Calorie Protein Micronu Other nutritional
requirements requirements requirements targets

4. Nutritional support and nutritional strategy to reach the nutritional targets

patient monitoring
Level I: Oral nutrition, including oral nutritional supplements and multivitamin and multimineral
Oral nutrition supplements

Reassessment every 24-48 h: If after 5 d not meeting =75% of calorie and
protein targets, escalate to Level Il

Level Il: " ) e
Enteral nutrition Enteral nutrition (plus oral nutrition as tolerated)

Reassessment every 24-48 h: If after 5 d not meeting = of calorie and
protein targets, escalate to Level Il

Level 1l

) ) - Parenteral nutrition (plus oral and enteral nutrition as tolerated)
Parenteral nutrition

EFFORT = Effe

gl

Schuetz P, et al. Ann Intern Med. 2020;172(4):HO2-HO3.



Summary

There Is increasing evidence that malnutrition is a modifiable risk factor for
hospitalized patients with multiple illnesses

Proactive screening of patients using a validated tool and start of nutritional
support protocols should be implemented in the hospital setting to reduce
mortality and complications of patients

In the future, we may need to further individualize nutrition according to the

specific situation of our patients including kidney function and inflammatory
status

Internists should play an active role for early recognition and treatment
of disease-related malnutrition



