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Activity Description: Filmed in conjunction with the ASPEN 2020 Nutrition Science and Practice 
Conference, an expert panel consisting of Paul Wischmeyer, MD, Todd Rice, MD and Beth Taylor, 
RDN-AP, presented on the importance of measuring energy expenditure and meeting energy and 
protein requirements to optimize clinical nutrition support in critically ill patients.

Launch Date: May 15, 2020
Expiration Date: May 15, 2021

Credit: 1.25 ACPE contact hours (pharmacists) and 1.0 CDR CPEU (dietitians)

Sponsored by: The Academy for Continued Healthcare Learning (ACHL)

Supported by: An educational grant from Baxter Healthcare Corporation

Activity Availability:
• ACHLcme: https://www.achlcme.org/Intersection_of_energy_and_protein
• Powerpak (expired): https://www.powerpak.com/course/preamble/119610
• Direct video access: www.ACHLcme.org/digital/ASPEN200-002/index.html

Overview

https://www.achlcme.org/Intersection_of_energy_and_protein
https://www.powerpak.com/course/preamble/119610
http://www.achlcme.org/digital/ASPEN200-002/index.html


Resources:
• Bibliography
• Live Meeting Q&A

https://www.achlcme.org/digital/ASPEN200-002/attachments/ASPEN200%20Bibliography.pdf
https://www.achlcme.org/digital/ASPEN200-002/attachments/ASPEN%202020%20Participant%20Q%26A.pdf


Executive Summary 
Participants Learners Certificates 

Issued

2,400 2,313 1,188

Predominant Audience: 
• 88% Pharmacists 
• 9% Dietitians 

An effect size of 0.75 indicates that participating clinicians 
are now ~45.2% more knowledgeable of the content 

assessed than prior to participating in this education.

Changes will impact 10,382 to more than 
17,893 critically ill/hospitalized each month. 

64% 
normalized gain 
knowledge and 

competence

Learning Gains 
Explain how to measure energy 
expenditure in critically ill patients to 
determine requirements for energy 
intake and optimize nutrition support

Discuss protein requirements and 
optimize nutrition support for patients in 
varied settings

Compare and contrast newly available 
and emerging macronutrient parenteral 
nutrition products, and describe how 
these new products can aid in 
improving nutrition therapy for patients 
in different settings

68%

56%

42%

52%

33%

20%

LO3

LO2

LO1

Pre 1st Attempt Post

41% will increase screening for 
malnutrition in critically ill pts

31% will begin tailoring protein 
delivery based on the patient

13% will apply new technologies to 
measure energy expenditure 

80% of learners will change 
their practice

Of those who completed the follow-up survey, 78% fully or partially 
implemented changes in their practice.

50% of learners would 
use portable IC to 

measure REE in the 
majority of their 

patients (if available). 
Only 13% reported 

having access.



Future Education Opportunities
Standardization 
of screening and 
documentation 
of malnutrition in 
critically ill 
patients

Available and 
emerging 
protein/nutrition 
products

Case-based 
education on 
determining protein 
requirements

Strategies to obtain 
newer approaches 
to IC and implement 
in practice



Outcomes Reporting Methodology
• First-attempt posttest scores are reported throughout:

• Initial answer choices for the posttest provide insight into the learners’ ability to immediately 
recall and apply the education.

• For post-activity questions administered as part of the evaluation (versus the posttest), only 
first-attempt was collected.

• Pre- and posttest responses have been paired/matched. Non-completer data 
has been omitted from the analysis to ensure comparison groups are 
equivalent. 



d 01

02

03

04

Participants

Learner

Posttest Taker

Certificates Issued

Participant (1000 guaranteed)

An HCP who took action to begin the educational 
activity after reviewing the CME front matter.

Learner
An HCP who engaged in the core educational 
content/intervention. 

Posttest Taker
An HCP who took the posttest.

Certificates Issued
A unique HCP who received a certificate

2,400

1188

Participation Metrics

2,313

1,266

05Follow-up Survey Taker32Follow-up Survey 
A unique HCP who participated in a 60-day follow-
up survey



Participation

88%
9%

3%

Participation by Clinician Type

Pharmacists

Dietitians

Others

Participants Certificates 
2,400 1,188

34%

5%
4%

3%

40%

14%

Participation by Practice Setting

Health Systems Hospital
Long Term Care
Managed Care
Specialty Pharmacy
Retail Pharmacy
Other



Learning Objectives

98% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.37/4.0

Please rate the following objectives to indicate if you are better able to: Analysis of Respondents
Rating scale: 

4=Strongly Agree; 
1=Strongly Disagree

Explain how to measure energy expenditure in critically ill patients to determine 
requirements for energy intake and optimize nutrition support 3.35

Discuss protein requirements and optimize nutrition support for patients in varied settings 3.38

Compare and contrast newly available and emerging macronutrient parenteral nutrition 
products, and describe how these new products can aid in improving nutrition therapy for 
patients in different settings

3.38

N=1188

Please evaluate the following criteria: Analysis of Respondents
Rating scale: 4=Excellent; 1=Poor

Quality of educational content 3.42

Appropriateness and effectiveness of active learning strategies (questions, cases, 
discussion, etc) 3.40



Faculty Evaluation

The faculty were rated good or excellent across all areas by 95% of learners, with an average rating of 3.54.

Please rate the faculty on the criteria listed

Rating scale: 4=Excellent; 1=Poor
Ability to effectively convey 

the subject matter

Ability to present 
scientifically rigorous 

information

Beth Taylor, DCN, RDN-AP, CNSC 3.52 3.53

Todd Rice, MD, MSc 3.54 3.54

Paul Wischmeyer, MD, EDIC 3.55 3.55

N=1188



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased.

92%

8%

Was this activity free of 
commercial bias?

Yes No

73%

26%

1%
0%

10%

20%

30%

40%

50%

60%

70%

80%

Excellent Good Fair Poor

Rating of objectivity & balance

N=1188



13%

87%

Do you currently use indirect calorimetry (IC) 
in your clinical setting?

Yes No

Practice Behaviors: Indirect Calorimetry

7%

30%

41%

43%

Failure of nutrition support team to see value

System-related challenges

Lack of availability

Lack of knowledge

N=1188

What current challenges do you face in the use of IC? (Select all that apply)

28%

11%

11%15%

35%

In how many patients would you measure REE using a 
portable IC (if available)?

100% of your patients

80%

50%

20%

Would continue to use predictive equations

Few learners (13%) currently use IC, which appears to be 
attributed to lack of availability and lack of knowledge 

challenges. However, learners indicated that they would use 
a portable IC, if available, in a large percentage of their 

patients. Therefore, it appears that lack of a convenient IC 
modality currently precludes use rather than lack of support 

from the clinical nutrition team.



Confidence Assessment: Protein Optimization
How confident are you [now] that your critically ill patients achieve prescribed protein levels?

A. Very confident
B. Somewhat confident
C. Not at all confident

There was a positive shift in the percentage of learners feeling very confident about their patients meeting prescribed protein levels 
after participation for all cohorts suggesting that learners gained valuable knowledge that they plan to implement in their clinical setting. 
Dietitians were substantially more confident at post and at follow-up compared to pharmacists, underscoring a need to further educate 

hospital-based pharmacists on managing critically ill patients’ protein levels.
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Cohen’s d Effect Size = 0.75

An effect size of 0.75 indicates that participating clinicians are now 
~45.2% more knowledgeable of the content assessed than prior to 

participating in this education.

Pretest 

38%Mean 

0.23Standard 
Deviation

1,266Sample Size

This Effect Size calculation uses pre- and post-test question responses from all paired pre and posttest takers. 
First-attempt posttest scores were used to calculate the posttest mean and standard deviation.

Cohen (1988): .2 = small, .5 = medium, .8 = large
Wolf (1986): .25 = educationally significant, .50 = clinically significant

Cohen’s d effect size accounts for variances in learner populations and is more sensitive to the size of the learner population.
As such, ACHL considers effect size to be a more robust measure of educational effectiveness than normalized gains.  

58%Mean 

0.30Standard 
Deviation

1,266Sample Size

First-attempt Posttest



26%

40%

61%

43%

20%

49%

62%
68% 67%

42%
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Pre 1st Attempt Post

Pretest vs. Posttest Summary

Participants demonstrated improved knowledge and 
competence on five of five pre/posttest questions.

Topic % Change*

1 Optimizing Protein Delivery 88%

2 Protein Dosing 55%

3 PN Products 11%

4 Lipid Emulsions and Immune 
Function 56%

5 Indirect Calorimetry 110%

Overview of Correct Responses (Aggregate Learners)

*Relative percent change between pre-assessment score and 1st attempt post-assessment score. 

64% 
Normalized 

Gain

N=1,266



Knowledge Acquisition: Protein Delivery
Learning Objective: Discuss protein requirements and optimize nutrition support for patients in varied settings

1. The PROTINVENT retrospective study that assessed protein intake and timing in critically ill ICU patients revealed which of the following?
A. Similar mortality rates with low and high protein doses
B. Decreased mortality rates in patients receiving high protein intake within the first day of ICU stay
C. Reduced length of stay and mortality with high-dose protein delivery
D. A time-dependent association between protein intake and mortality

Awareness of these clinical trial results increased 92% for pharmacists and 65% for dietitians, suggesting that more learners now 
recognize the importance of optimizing the dose AND timing of protein delivery to improve outcomes (ie, mortality). About half of 

learners at post continued to answer incorrectly; therefore, ongoing education is needed on various patient protein needs and
nutritional support strategies. 
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Clinical Competence: Protein Dosing
Learning Objective: Discuss protein requirements and optimize nutrition support for patients in varied settings

2. A 31-year-old man was severely burned in an industrial accident with 40% total body surface area. His weight is 175 lbs (79 kg) and his BMI is 28 kg/m2. 
After several days in the ICU, his family expresses concern about nutrition. How much protein would you deliver to this critically ill 31-year-old man?

A. 1.0 g/kg actual body weight/day
B. 1.2 g/kg actual body weight/day
C. 1.5 g/kg actual body weight/day
D. 2.5 g/kg actual body weight/day

Learners clearly recognize the importance of protein in healing and that more severe critically ill patients, such as burn patients, may require 
higher doses than guideline recommendations. While a shift was observed in the percentage of learners selecting 1.5 g/kg actual body 

weight/day in line with the most recent guideline recommendations, 41% of dietitian learners continued to select an even higher dose. About 
20% of pharmacist learners also continued to choose an incorrect dose. Dr. Rice noted that while 1.5 g/kg actual body weight/day would be the 

“best” choice for this patient, older guidance and evidence may have led learners to select the highest dose. 



Knowledge Acquisition: PN Products
Learning Objective: Compare and contrast newly available and emerging macronutrient parenteral nutrition products, and describe how 
these new products can aid in improving nutrition therapy for patients in different settings

3. To meet patients’ nutrition requirement, newer ready-to-use parenteral nutrition products include:
A. High calories and low levels of protein
B. High protein levels with low glucose levels
C. Branched amino acids
D. High doses of amino acids and oil

Knowledge of ready-to-use PN products was relatively high and was associated with a slight increase at post with the pharmacist learners 
and a slight decrease at post for dietitian learners. The discussion of newer high-protein formulations as well as new lipid emulsion 

products may have confused some learners. Additional education is needed to ensure that both pharmacist and dietitian learners can 
properly differentiate among the macronutrient parenteral nutrition armamentarium.
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Knowledge Acquisition: Lipid Emulsions

4. Which lipid is least likely to suppress cellular immune response?
A. Linoleic acid (omega-6 lipid; soy)
B. Docosahexanoic acid (DHA; omega-3 lipid; fish oil)
C. Stearic acid (saturated fatty acid)
D. Oleic acid (monounsaturated fatty acid; olive oil)

There was a large increase in learner understanding that oleic acid (ie, olive oil) was the least likely formulation to suppress cellular 
immune responses, with a considerable shift from selection of fish oil to olive oil. These results suggest that learners gained increased 

awareness of the benefits of olive oil as described by Dr. Wischmeyer. However, more than half of pharmacist and dietitian learners 
continued to answer incorrectly at post; therefore, continued education is needed to ensure that these clinicians can best distinguish 

these products.

Learning Objective: Compare and contrast newly available and emerging macronutrient parenteral nutrition products, and describe how 
these new products can aid in improving nutrition therapy for patients in different settings

21%
15%

37%
31%

21%
11%

21%

43%

0%

20%

40%

60%

80%

100%

Pre Post Pre Post Pre Post Pre Post

A B C D

Pharmacists (n=1109)

16% 18%

64%

37%

8%
1%

12%

44%

0%

20%

40%

60%

80%

100%

Pre Post Pre Post Pre Post Pre Post

A B C D

Dietitians (n=111)

27% 30% 30% 27% 27%

13% 16%

30%

0%

20%

40%

60%

80%

100%

Pre Post Pre Post Pre Post Pre Post

A B C D

Other HCPs (n=30)



2% 2% 4% 2%

91% 95%

3% 1%
0%

20%

40%

60%

80%

100%

Pre Post Pre Post Pre Post Pre Post

A B C D

Dietitians (n=111)

Knowledge Acquisition: Indirect Calorimetry
Learning Objective: Explain how to measure energy expenditure in critically ill patients to determine requirements for energy intake and 
optimize nutrition support

5. Compared with predictive equations for calculating REE, indirect calorimetry:
A. Is not recommended in available guidelines
B. Overestimates REE
C. More accurately measures REE
D. Is not effective in patients with a BMI >30 kg/m2

Learner knowledge of the benefits of IC was high among the dietitian learners. These data suggest that dietitian learners have a high 
understanding of IC and its clinical application. Taken together with the data on IC use (slide 12), dietitians appear to be prepared to 

implement IC when a convenient IC modality becomes available. On the other hand, over one-third of pharmacist learners continued to 
answer incorrectly at post, underscoring that pharmacists require additional education on nutritional support equations. 
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Practice Change

80% of learners intend to change their practice as a result of their participation in the education. Among other changes, 
41% will increase screening for malnutrition in critically ill patients and 31% tailor protein delivery based on the patient. Of

those who completed the follow-up survey, 78% indicated they made one or more changes in their practice.

20%

12%

18%

20%

22%

31%

22%
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13%

16%

31%

41%

0% 10% 20% 30% 40% 50%

This activity validated my current practice; no changes
will be made

Other changes

Apply new technologies to measure energy
expenditure

Incorporate new lipid emulsion formulations into
nutrition support therapy

Tailor protein delivery based on the patient

Increase screening for malnutrition in critically ill
patients

Post-activity (n=1188)

Follow-up (n=32)

Multiple responses allowed

Please identify how you will change your practice as a result of participating in this symposium:



Patient Care Impact

59%

22%

7%

5%
7%

Number of critically ill/hospitalized patients seen per month:

0

1-10

11-20

21-50

>50

Changes will impact 10,382 to more than 17,893 critically ill/hospitalized each month. This assumes data in chart 
above is representative of all learners (2,313), who indicated they would change their practice as a result of their 

participation in this activity (80%). 

N=1188



Barriers to Planned Change

19%

9%

3%

5%

11%

12%

14%

19%

20%

23%

0% 10% 20% 30% 40% 50%

No barriers

Other

Lack of supporting evidence in the literature

Lack of consensus or professional guidelines

Insurance/reimbursement issues

Do not have an implementation strategy

Lack of equipment or necessary resources

Cost

Organizational/institutional culture

Lack of staff time to implement change

Participants indicated a lack of staff time (23%) as most common barriers to implementing changes in their 
practice, followed by organizational/institutional culture (20%) and cost (19%). Future educational activities should 

address the cost-effectiveness of new lipid formulations on length-of-stay and patient outcomes.

N=1188; multiple responses allowed 

What barriers do you anticipate in incorporating new macronutrient parenteral nutrition products in your practice setting? 



Topics of Interest

5%

22%
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23%

26%
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37%

0% 10% 20% 30% 40% 50% 60%

Other

Lipid emulsions

Case-based education

Use of EN vs PN

Determining protein requirements

Available and emerging protein products

Screening for malnutrition

Screening for malnutrition (37%) was rated with highest interest for future education, followed by available and 
emerging protein products (27%), and determining protein requirements (26%)

N=1188; multiple responses allowed



Activity Impact
Open-ended practice changes 

• I believe we have the technology to do IC on the majority of critically ill 
patients, we just need system wide agreement (administrative, cost, 
organizational and most important educational) on the value of this 
very important tool. 

• Increase focus on recommending protein products to cancer patients. 
• I will try to get a different lipid as our go to. 
• Stress importance of proteins and nutrition post discharge 
• Switch patients to mixed lipids 
• Encourage olive or fish oil use over soybean oil 
• I will be a much better counselor as a result of this outstanding lesson. 
• Formulary review 
• Olive oil usage 
• Change soybean to olive oil 
• Monitor Pt weight and activity level more 
• Increase research on lipid types used in surrounding hospitals. 
• Review new lipid emulsions as they become available and review 

protein requirements. 
• Request change from soy to smof lipids 
• Add these articles to my reading for presentation in beginning TPN triaging
• Formulary change for lipid emulsions 
• Advise against use of soybean oil 
• Be more confident when recommending Lipids 
• Recommend stopping soy oil PN 
• Ensure that olive oil-based products are used 
• Evaluation and not everyone should get same treatments as conditions vary 
• Screen for malnutrition, look at current products we use 

Decrease use 
of soybean-
based oils

Individualize 
EN/PN

Increase use of IC 
technology



Activity Impact (cont)
Open-ended practice change: 

• Discuss nutritional products with dietary and icu staff 
• Work with our dietitian to provide proper caloric intake. 
• Adjust goals for initial TPN goals in critically ill 
• Pay closer attn to protein provisions in phase of illness. 
• Advocate for less soy lipid use in long term care patients 
• Individualize PN/EN based on individual patient characteristic as 

well as incorporate olive oil-based lipid emulsions that impose 
less oxidative stress. 

• As a result of participating in this activity I will be more concise of 
protein needs and lipid sources. 

• Change to an olive oil based diet. 
• Calculate protein requirements in failing patients 
• Spread awareness of malnutrition 
• Use different lipid formulations 
• IC incorp, move away from soy based lipids 
• Better evaluate protein needs of my patients 
• Monitor nutrition compromised patients more closely. 
• Encourage increased protein delivery for ICU patients 
• Understand protein intake in different phase of patient recovery 
• Recommend the guidelines outlined in this presentation. 
• Use more Mixed lipids in TPN's and adjust protein levels per 

patient needs 
• Try to better tailor protein for patients 
• Recommend earlier PN in critically-ill patients 
• Continue learning more about nutrition in all types of patients 

• I would reassess my screening in a different way after listening to 
the information. 

• This activity made me more aware of the clinical importance of higher 
protein intake in critically ill patients

• More thorough assessments for better outcomes. 
• Advocate for olive oil lipids here 
• Recommend removing soy LE's. 
• I will be more aware of the need for nutrition supplementation in 

critically ill patients. 
• Switch away from soy-based lipids. 
• Better understand protein and lipid nutrition for hospitalized patients 
• TPN in neonates 
• I thought I would take this opportunity to share with some of my peers, 

it also serves as a window into our daily learning activities 
• I will be able to better educate my colleagues about newer, available 

protein products. 
• Review formulary intralipid 
• Use no Soy based lipids 
• Better informed to manage patients with poor nutrition. 
• Realize the effects of nutrition in pn patients. 
• Nutritional support for post icu patient



Contact Information
Brittany Puster 
VP, Educational Strategy & Design
Academy for Continued Healthcare Learning (ACHL)

E: bpuster@achlcme.org
P: 773-714-0705 ext. 134
C: 303-829-2562

mailto:bpuster@achlcme.org
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