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Summary 

The aim of this research project is to run a multi-centre cross-sectional 

multinational audit about nutritional care and outcome in ICUs worldwide.  

 

Background & Significance 

Nutrition care is an integrated part of any ICU treatment(1). Nevertheless 

there are several aspects of nutritional care where little consensus exists and 

where practical implementation may vary between ICUs(2). Disagreement 

exist about the tolerable energy deficit(3), the route of administration(4), the 

actual energy needs(5), the composition of artificial nutrition given and the 

role of specific nutrients such as glutamine(6), arginine, omega-3 fat or 

micronutrients.  

 (7-9) 
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An ICU patient presents a number of nutritional challenges. The case mix of 

patients admitted may range from those admitted electively after major 

elective surgery to those admitted as emergencies after some surgical 

catastrophe, major trauma, sepsis or respiratory failure(10, 11). New 

challenges arise with new infectious diseases needing prolonged ICU care 

such as H1N1, SARS and COVID-19.  

 

About 30% of all patients in hospital are undernourished(7, 8). The majority of 

these patients are already undernourished when admitted to hospital and in 

many patients undernutrition develops further while in hospital (12). It has 

been shown that a relevant energy deficit develops usually in the first week in 

the ICU and is related to an increased complication rat(13). Nevertheless, 

recent data indicate that 70% of measured energy expenditure is associated 

with best outcome in ICU patients(14). Nutrition care guidelines in ICU were 

developed and published in 2019 (1) including progressive nutrition over 

several days during ICU stay and they recommend higher protein supply than 

previously reported.  

 

Enteral nutrition is the preferred way of feeding the critically ill patient and an 

important way of counteracting the catabolic state induced by severe 

illness(15). Enteral nutrition should be given to all ICU patients who are not 

expected to be taking a full oral diet within three days(16). Artificial nutrition 

should be started within the first 24h using a standard high-protein formula. 

During the acute and initial phases of critical illness an exogenous energy 

supply in excess of 20-25 kcal/kg BW/day should be avoided. During recovery 

instead, the aim should be to provide values of 25-30 total kcal/kg BW/day. 

Supplementary parenteral nutrition remains a reserve tool and should be 

given only to those patients who do not reach their target nutrient intake on 

enteral nutrition alone(16). Parenteral nutrition is often used in patients with 

gastro-intestinal intolerance. 

 

The target caloric intake depends on the specific situation and changes for 

example for patients with sepsis or trauma. It is very important to identify the 

patient’s needs to determine the energy requirement. The use of stress factors 

may introduce substantial error into estimations of energy expenditure, since 

there is no definitive guide as to the stress factors that should be used in 

different clinical situations. 

Specific aims 

The aim of this project is to increase knowledge and awareness about 

nutrition of ICU patients among the staff by evaluating nutrition care on a 

European and International level. Consecutively knowledge and best 

practice information will be shared with the participating institutions and 

associations. The results of the survey will be disseminated to increase the 

clinical interest in nutrition. By drawing attention to health care services and 

approaches to patient feeding, hospitals could adopt a health promoting 

approach to patient care complementing the current curative approach.  
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Since 2007, in order to facilitate benchmarking in ICUs, we use a multi-lingual 

data acquisition tool to determine actual nutrition care in an ICU’s. 

 

Research questions: 

1. Determine the association between severity of illness and reasons for 

admission on the preferential use of enteral or parenteral nutrition. 

2. Determine the amount of calories supplied associated with better and 

worse outcomes 

3. Effect of specific nutritents, such as protein and omega-3 fatty acids on 

outcome  

4. Timing of the start of enteral and parenteral nutrition  

5. Effect of oral nutrition in ICU patients 

6. Comparison of world regions in the practice of ICU nutrition 

7. Nutrition care in ICU COVID-19 patients 

Preliminary research & research synergies 

 

The nutritionDay project was developed by a group of ESPEN members at the 

Medical University of Vienna, where a small team build up a network, which 

now includes some hundred hospitals and different professional groups 

involved in nutritional care. Many professionals involved in the actual 

nutritionDay project for wards are directly or indirectly involved in nutritional 

care in The ICU. Our intention is to use this existing network of competence 

and experience for the development of a specific NutritionDay for the ICU.  

Research design & methods 

 

The audit has 4 parts: 

- Part I: structure and organisation of the ICU  

- Part II: patient’s present status and medical history  

- Part III: patient’s nutritional care (precisely on nutritionDay and with less 

precision for the preceding days). 

- Part IV: patient’s outcome 60 day in hospital   

- Part V: history of COVID-19 disease  

 

All data are retrievable from routine ICU documentation. No tests or 

investigations are necessary for the audit conduction. In patients able to 

communicate, 5 questions about wellbeing (hunger and thirst) are directly 

asked to the patient.  

 

The questionnaires are available for each participating country in the national 

language. The questionnaires are freely accessible in a web-based 

download. Upon participation, units enter anonymous collected data into the 

nutritionDay database available at www.nutritionday.org upon successful 

registration. On nDAy Data collection and transfer comply with the General 

data protection Regulation (GDPR)(17). All information and necessary training 

for participation can be accessed electronically. 
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Inclusion criteria: all patients present in the ICU on the data collection days. 

Ventilated and non-ventilated patients should be included in the audit.  

 

Exclusion criteria: patients are excluded from data collection if below 7 years 

or above 100 years of age or if the legal representatives of the patient express 

refusal based on the displayed unit information (see unit announcement 

sheet). 

 

Representative sample of 20-30 patients in a given ICU is obtained by 3 

consecutive cross sectional samples. The interval between the cross-sectional 

data collection will be 6 days. The week day for data collection is Thursday in 

the first week, Wednesday in the second week and Tuesday in the third week. 

Patients are only included once.  

This workload appears to be feasible even in busy ICU’s if the workflow has 

been well designed and adequate preparation was possible. 

 

Variables: 

Structure of the ICU:  

- ICU size, ICU staff, type of ICU, structure of nutrition therapy 

 Patient-oriented information: 

At admission:  

-Reasons for admission and comorbidities, severity of illness (SAPS 2 score),  

At nutritionDay:  

-severity of illness (SOFA score), level of nursing care (NEMS score), level of 

sedation (RAMSAY score), history of infection within the last 10 days in ICU, 

level of organ support, level of care 

Nutrition care:  

-nutritional approaches, reasons for interrupting nutritional support, oral 

feeding, patient feeling and wellbeing, type and amount of enteral and 

parenteral nutrition, additional pharmaco-nutrition.  

COVID-19 disease: 

Current or past infection with COVID.19 and whether hospitalization was 

necessary during infection. 

Patient’s outcome at day 60 after nutritionDay: 

-ICU length of stay, hospital length of stay, transfer to other hospital, discharge 

home or death. 

Statistics and analysis methods 

 

Data will be presented as percentages with 95% confidence intervals. In 

general data will be aggregated first at unit level and thereafter at country 

level. The level of aggregation is indicated for each analysis separately. Data 

referring to units as well as data for multivariate analysis will include only 

patients from ICUs that included on nutritionDay a minimum of six patients. 

Individual countries will only be reported if a minimum of six participating ICUs 

fulfilled the inclusion criteria to protect anonymity of participating ICUs. 

Variation between countries will be assessed by considering countries as 
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homogeneous and by considering units as random factor. Percentages will 

refer to the total population present in the ICU.  

The incidence of the given nutritional intervention cannot be derived from the 

actual analysis.  

In addition to the univariate analysis, a multivariate analysis will be  

performed. The analysis will include age in categories of 10 years with mean 

age 60-70 a as reference, gender (reference female), BMI in WHO categories 

with BMI 18.5-25 as reference, duration of stay in the ICU before nutritionDay in 

three categories for the first week, one for the second week and the last 

category for 2 weeks and longer, comorbidities as cancer with metastasis, 

heart failure or any other less frequent comorbidities (cancer therapy, 

haematological cancer, cirrhosis, aids) reasons for being dependent on ICU 

care (abdominal, burns, cardiac, neurological, pulmonary, septic, trauma 

and other), surgery before ICU admission, severity of illness at admission based 

on SAPS II score in quintiles, , actual severity based on the SOFA, artificial 

ventilation, renal replacement therapy and 6 world regions (North America, 

Latin America, Eastern Mediterranean, Europe A as reference, Europe B). 

For the multivariate analysis of the starting day of artificial nutrition we 

considered either countries or year of participation as effect modifier. Only 

countries with a sufficient number of participant (n=66) to let the model 

converge will be included in the country analysis. Preference for EN, PN, oral 

nutrition in contrast to the other nutrition modalities will be analysed with 

logistic regression where unit were considered clusters. The start day of EN or 

PN will be determined with multivariate linear regression including only risk 

factors already present at ICU admission (age, BMI, gender, comorbidities, 

surgery before admission, reasons for ICU admission and severity of illness 

(SAPS 2) at ICU admission.  

The outcome evaluation for discharge, transfer and death will be done in a 

competing risk multivariate model (Fine and Gray model) with the same 

covariates as described above. 

Due to the cross-sectional sampling design of nutritionDay estimates of 

proportions and durations may be biased and should be interpreted with 

care. The same applies for effect estimates in multivariate models which may 

also be affected by sampling related bias.  

Statistical analysis will be done in R 3.3.1 or STATA 15.1. 

Ethical aspects and data protection: 

The project “nutritionDay in the ICU” has two ethical aspects. Firstly it is an 

ethical obligation to address malnutrition of hospitalised patients as a safety 

issue. Secondly the anonymity of the participating unit and all assessed 

patients is always protected.  

 

Data safety 

All anonymous data from ICU patients are transferred via the nutritionDay 

data collection web-interface and are stored on a server at the Medical 

University of Vienna. Automatic regular backup is performed daily.  

Access to Data entry is protected by two random number passwords which 

protect the identity of the participating center and of the unit.  
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Benefit to patients and healthcare system 

First there will be a harmonised set of data collection questionnaires in all 

languages that can be used for regular benchmarking of ICU’s (e.g. annual 

intervals). ICU will be able to communicate and compare performance at 

world regions level.  

Second there will be a multi-lingual electronic data collection tool that will 

facilitate the data transfer into a database on ICU nutrition Care.  

Third the knowledge transfer between the nutritionDay for wards and ICU’s will 

be a step towards a continuous nutrition care plan throughout hospitalisation.  
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