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Activity Description: Created in conjunction with the ASPEN 2020 Nutrition Science & Practice Conference, this 
enduring activity featured an expert panel discussing two patient cases related to nutrition needs of hospitalized 
adults. Faculty worked through patient segmenting, assessment of nutritional needs, selection of IVLE 
formulations, and shared their thoughts on provider collaboration to improve outcomes. 

Launch Date: June 1, 2020
Expiration Date: June 1, 2021

Credit: 1.0 ACPE contact hour (pharmacists), 1.0 CDR CPEU (dietitians), 1.0 AMA PRA Category 1 Credit™
(physicians), and 1.0 CBRN contact hour (nurses). Completion of the follow-up survey qualified as a medium 
weight MIPS improvement activity under MACRA

Sponsored by: The Academy for Continued Healthcare Learning (ACHL)
Supported by: An educational grant from Fresenius Kabi

Activity Availability:
• Power-Pak (expired): https://www.powerpak.com/course/preamble/119709
• ACHLcme: https://www.ACHLcme.org/Nutrition_for_the_Critically_Ill
• Direct Video Access: https://www.achlcme.org/digital/CN200-002/index.html

Overview
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https://www.achlcme.org/Nutrition_for_the_Critically_Ill
https://www.achlcme.org/digital/CN200-002/index.html
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• Bibliography
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Executive Summary
Unique Participants
(Guaranteed 1000) 

Certificates 
Issued

3191 1766

Predominant Audience: 
• 87% Pharmacists 
• 9% Dietitians 

An effect size of 1.03 indicates that participating clinicians 
are now ~56.48% more knowledgeable of the content 

assessed than prior to participating in this education.

Changes will impact 15,648 to more than 28,591 
critically ill/hospitalized patients each month.

80% 
normalized gain 

in knowledge 
and 

competence

Learning Gains 
Describe the scope and consequences 
of malnutrition in hospitalized patients

Interpret available outcome data on 
new lipid emulsion products and how 
the differences in fatty acid profiles of 
new products may influence 
inflammation and immune function

Compare and contrast newly available 
and emerging IVLE nutrition products, 
and describe how these new products 
can aid in improving nutrition therapy 
for hospitalized patients

69%

57%

73%

37%

31%

43%

LO3

LO2

LO1

Pre 1st Attempt Post

24% will change monitoring of 
critically ill patients

15% will incorporate IVLE 
formulations into nutrition support tx

80% of learners will change 
their practice

37% will change screening for 
malnutrition 

Of those who completed the follow-up survey, 71% have already 
made one or more changes in their practice

All learners 
demonstrated improved 
confidence in selecting 

IVLE nutrition for 
critically ill patients. 
Follow-up survey 

results demonstrate 
sustained confidence.



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

Determining 
nutrition 
requirements in 
critically ill patients

Cost effectiveness 
of newer lipid 
formulations

Strategies to 
incorporate mixed 
lipids at institutions 
and in formularies 



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. 

• Participant: term used to describe an HCP who reviewed CME front matter 
and took action to begin the education.



Participation

87%9%
4%

Participation by Clinician Type

Pharmacists

Dietitians

Others

Participants Certificates 
3,191 1,766

41%

6%2%2%

29%

20%

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 3.33. 

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

4=Strongly Agree; 
1=Strongly Disagree

Describe the scope and consequences of malnutrition in hospitalized patients 3.33

Interpret available outcome data on new lipid emulsion products and how the 
differences in fatty acid profiles of new products may influence inflammation 
and immune function

3.33

Compare and contrast newly available and emerging IVLE nutrition products, 
and describe how these new products can aid in improving nutrition therapy for 
hospitalized patients

3.32

N=1776



Faculty & Satisfaction Evaluation

The faculty were rated good or excellent across all criteria by 95% of learners, with an average rating of 3.49. 

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

Robert Martindale, MD, Phd 3.49 3.49

Joseph Boullata, PharmD, RPh 3.49 3.50

Malissa Warren, BA, RD, CNSC 3.48 3.47

N=1776

Please rate the following objectives to indicate if you are better able to:

Rating scale: 4=Excellent; 1=Poor

Analysis of 
Respondents

Quality of educational content 3.49

Appropriateness and effectiveness of active learning strategies (questions, cases, discussion, etc) 3.49



Objectivity & Balance

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

98%
2%

Was the educational activity free 
of commercial bias?

Yes No

55%

41%

4%
0%

20%

40%

60%

80%

100%

Excellent Good Fair Poor

Rating of objectivity & balance

N=1776



Practice Behaviors 

5%

35%

43%

46%

49%

65%

0% 20% 40% 60% 80% 100%

Other

Clinical experience

Clinical recommendations

IVLE fatty acid profile

Formulary access

Patient factors

Less than half of learners have access to intravenous lipid emulsions suggesting a strong need to incorporate 
newer mixed lipids at institutions and into formularies. While approximately two-thirds of learners are already 

considering patient factors when selecting IVLE formulations, future education should focus on increasing this 
percentage to ensure personalized nutrition and better outcomes for all patients.

N=1766

Which of the following factors do you consider 
when selecting an IVLE? (Select all that apply)

44%

56%

Do you have access to intravenous 
lipid emulsion (IVLE) nutrition 

products?

Yes No



Practice Change

58% of learners use the NUTRIC score to screen for malnutrition. This is the first risk assessment tool specifically 
designed for ICU patients. Increased use will allow for malnutrition risk differentiation in ICU patients that may not 

be possible with other screening tools.

7%

21%

26%

34%

58%

0% 20% 40% 60% 80%

Other

Subjective Global Assessment (SGA)

Nutrition Risk Screening 2002

AND-ASPEN Consensus Criteria

Nutrition Risk in Criticlaly Ill (NUTRIC)

Post Activity

N=1766; multiple responses allowed

Which tool(s) do you use to screen for malnutrition? 



Confidence Assessment: Lipid Selection

How confident are you [now] in selecting intravenous lipid emulsion (IVLE) nutrition products for your critically ill patients?
A. Very confident
B. Somewhat confident
C. Not at all confident All learner types who participated in this activity demonstrated improved confidence in 

selecting IVLE nutrition for critically ill patients. Follow-up survey data suggest 
sustained levels of confidence that may translate into better nutrition for critically ill 

patients.
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Cohen’s d Effect Size = 1.03

An effect size of 1.03 indicates that participating clinicians are now 
~56.48% more knowledgeable of the content assessed than prior to 

participating in this education.

Pretest 

37%Mean 

0.25Standard 
Deviation

1876Sample 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.  

66%Mean 

0.31Standard 
Deviation

1876Sample Size

First-attempt Posttest



47%

37% 38%
35%

27%

80%

69%
66%

61%

53%
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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 NUTRIC score 70%

2 Expert consensus statements 86%

3 Malnutrition 74%

4 Inflammatory effects of 
different oils 74%

5 Outcomes data 96%

Overview of Correct Responses (Aggregate Learners)

*Relative percent change between pre-assessment score and 1st attempt post-assessment score. N=1876

80% 
Normalized 

Gain



Clinical Competence: NUTRIC score
LO: Describe the scope and consequences of malnutrition in hospitalized patients

1. A 51-year-old involved in a high-speed motor vehicle collision was admitted to the ICU 16 hours after arriving at the hospital. His APACHE II score is 
22, SOFA score is 11, and he has two comorbidities. What is this patient’s risk level for malnutrition?

A. No risk
B. Low risk
C. High risk
D. Need more information

Learner knowledge of the NUTRIC score increased by 74% for pharmacists and 93% 
for dietitians after participation in this activity. This knowledge increase will aid HCPs 
in accurately identifying malnutrition, which will ultimately improve patient outcomes.
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Knowledge Acquisition: Expert Consensus 
Statements 
LO: Compare and contrast newly available and emerging IVLE nutrition products, and describe how these new products can aid in
improving nutrition therapy for hospitalized patients

2. Expert consensus statements from a recent international summit “Lipids in Parenteral Nutrition” support use of which of the following lipid emulsion 
formulations? 

A. Soybean oil
B. MCT oil
C. Fish oil-containing
D. Olive oil

Learner knowledge of expert consensus statements on the use of lipids in parenteral nutrition increased 
by 86% for pharmacists and 83% for dietitians after participation. Given the relatively recent release of 
these statements, this knowledge increase may translate into revised formularies and an increased use 

of fish-oil containing IVLEs.
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Knowledge Acquisition: Malnutrition 
LO: Describe the scope and consequences of malnutrition in hospitalized patients

3. The prevalence of malnutrition in hospitalized critically ill patients is estimated to be:
A. <15%
B. 20-30%
C. 40-60%
D. >70%

Both pharmacist and dietitian learners showed increased knowledge of the prevalence of malnutrition in 
hospitalized critically ill patients. However, approximately one-third of pharmacists underestimated the 
prevalence and remain unaware of the pervasiveness of malnutrition, which could lead to less optimal 

nutrition formulations. 

Future education should raise awareness that despite continued focus on feeding in the hospital setting, 
signs of malnutrition persist in approximately half of critically ill patients. 
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Knowledge Acquisition: Relative Range of 
Inflammatory Effects of Different Oils

4. Which of the following lipid emulsion formulations exhibits the highest pro-inflammatory activity? 
A. Coconut oil
B. Fish oil
C. Olive oil
D. Soybean oil

Dietitian learners demonstrated a relatively high baseline knowledge of which lipid emulsion exhibited the 
highest proinflammatory activity. This activity served as an opportunity to reinforce this knowledge, while 

providing a 28% increase in post activity learner knowledge.

This increased by 79% in pharmacist learners who demonstrated a lower level of baseline knowledge. 
However, 41% of pharmacist learners continued to answer incorrectly after participation in this activity. 
Additional education is needed to ensure that pharmacists can differentiate among the different lipid 

emulsions and select the most optimal for each patient.

LO: Interpret available outcome data on new lipid emulsion products and how the differences in fatty acid profiles of new products may 
influence inflammation and immune function 
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Knowledge Acquisition: Outcomes Data
LO: Interpret available outcome data on new lipid emulsion products and how the differences in fatty acid profiles of new products may 
influence inflammation and immune function 

5. Meta-analysis comparing ω-3 fatty-acid enriched parenteral nutrition (PN) with standard PN in hospitalized patients demonstrate that ω-3 fatty-acid 
enriched PN significantly improves all of the following except? 

A. Risk of infection
B. Risk of sepsis
C. Length of stay
D. Mortality rate

Following participation, learners’ knowledge of the benefits associated with ω-3 fatty-acid enriched 
parenteral nutrition increased by 96% for pharmacists and 107% for dietitians. This suggests that learners 
may have an increased appreciation of the benefits of ω-3 fatty-acid enriched parenteral nutrition, which 

may translate into increased use in hospitalized patients requiring PN. However, approximately one-third of 
dietitians and half of pharmacists failed to identify the benefits of newer mixed lipids, which may translate 

into subpar nutrition formulations that increase patients' risk of infections or sepsis and length of stay.
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Competence Assessment: Lipid Selection

6. A 24-year-old female with a history of fistulizing Crohn’s disease was admitted to the hospital for a new onset enterocutaneous fistula. Her BMI was 20 
on admission. She experiences immediate fistula output with even minimal oral intake that exceeds greater than 1 liter per day. Labs indicate a BUN of 
50. Which intravenous lipid emulsion (IVLE) formulation would you select for this patient?

A. 100% fish oil
B. 100% soybean oil
C. Olive oil and soybean oil blend
D. SMOF (soybean, MCT, olive, and fish oils)

The majority of dietitian learners switched from SMOF to a fish oil IVLE formulation after participating in this 
activity. This indicates that dietitian learners appreciate the limitations of traditional soybean oil and the 

benefits of newer formulations. However, the majority of pharmacists consistently selected SMOF before and 
after participation in this activity showcasing a need for continued education on differences between available 
and emerging formulations. Irrespective of competence gains, all learners demonstrated increased confidence 

selecting IVLE nutrition products for critically ill patients following their participation. 

LO: Compare and contrast newly available and emerging IVLE nutrition products, and describe how these new products can aid in
improving nutrition therapy for hospitalized patients
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This activity increased my knowledge. 

Self-reported Impact 

This activity will increase my competence (knowing how 
to do something, knowledge in action).

This activity will improve my performance (what 
actions will be taken, skills, strategies and abilities 
implemented into practice).

91%

88%

85%
This activity will improve my patient outcomes 

(improvements in patient care and individual health 
status).84%

N=1766



Practice Change

80% of learners committed to making changes in their practice immediately following their participation,
with 37% of learners committing to change how they screen for malnutrition. Of those who completed the follow-up 

survey, 71% have made one or more changes in their practice.
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24%

37%

0% 20% 40% 60% 80%

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

Other

Use a different IVLE product

Switch to NUTRIC for assessment of nutrition risk

Incorporate IVLE formulations into nutrition support therapy

Change how I monitor critically ill patients

Change how I screen for malnutrition

Post Activity (n=1766)
Follow-up Survey (n=45)

Multiple responses allowed

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



Patient Care Impact

50%

27%

10%

6%
7%

Number of critically ill/hospitalized patients seen per month:

0

1-5

6-10

11-15

>15

Of the over 15,600 critically ill patients who will be impacted each month based on this activity, between 7,238 and 
13,223 will be positively affected due to enhanced screening/diagnosis of malnutrition.

N=1766

Changes will impact 15,648 to 
more than 28,591 critically 

ill/hospitalized patients each 
month. This assumes data in chart 

above is representative of all 
participating healthcare 

professionals in attendance 
(3,191), who indicated they would 
change their practice as a result of 

their participation in this activity 
(80%).



Barriers to Planned Change

22%
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4%
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No barriers

Other

Lack of supporting evidence in the literature

Lack of consensus or professional guidelines

Patient adherence/compliance issues

Do not have an implementation strategy

Lack of equipment or necessaray resources

Insurance/reimbursement issue

Organizational/institutional culture

Cost

Lack of staff time to implement change

Lack of formulary access

Participants indicated lack of formulary access (28%) as the most common barrier to implementing changes in 
their practice, followed by lack of staff time to implement change (20%) and cost (17%). Of those who identified 

barriers, 89% will attempt to address the perceived barrier(s) in order to affect change.

N=1766; multiple responses allowed 

Future educational activities 
should address long-term cost-
effectiveness of effective lipid 
formulations on length of stay 

and patient outcomes.  



Topics of Interest
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32%

36%
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Other

IVLE Selection

Case-based education

Use of EN vs PN

Screening for malnutrition

Determining nutrition requirements

Determining nutrition requirements (36%) and screening for malnutrition (32%) were rated with highest interest 
for future education. 

N=1766; multiple responses allowed



Activity Impact
Open-ended practice changes 

• We only use the soybean emulsion. Will push for the SMOF, go back to 
using some enteral MCT oil, and learn more about the fish oil mixtures

• I will focus not only the disease of patients in ICU but also all aspects of 
possible improving the outcome of treatment including nutrition-supplement 
by PN route.

• Hold lipids if we can only use the SO IVLE in critically ill. 
• Be more vocal about supplemental PN if unable to meet EEN via TFs
• Consider use of SMOF lipids
• Already discussing LFTs & soy-bean IVLE formulations with staff. Will use 

this activity to encourage use/formulary approval of alternative IVLE 
formulations

• Share Reignier Trial with key attendings to help diminish fear of CPN
• Utilize the NUTRIC assessment tool more
• Use NUTRIC Score to help determine those at high risk that may need 

nutrition support earlier in non-ventilated patients
• Use SMOF for more patients
• I plan to forward this to one of our surgeons to promote use of PN.
• Discuss the benefits and possibility of fish oil-based lipids in TPN. Better be 

able to explain differences between different types of IVLEs.
• Consider a combination/fish oil containing IVLE for patients needing PN.  

With a better understanding of which IVLE are pro vs anti-inflammatory, I can 
more confidently recommend these products for my patients.

• Support the addition of alternate lipid emulsions to our formulary
• Consider use of fish oil containing IVLE in my critically ill patients
• I will recommend supplemental parenteral nutrition sooner in ICU patients not 

tolerating enteral nutrition.

Increase use of 
fish-oil and/or 
mixed lipids

Increase screening 
for malnutrition and 

use of NUTRIC 
Score

Introduce PN 
earlier



Activity Impact (cont)
Open-ended practice change: 

• I feel like I will better be able to describe the pros/ cons of IVFE 
products to other members of the multidisciplinary team. At my 
institution, only RDNs write TPN orders, so I appreciated having the 
evidenced-based explanations.

• Use SMOF lipids for SICU pts
• Evaluate malnourished patients efficiently
• Lipid type choosing according to the clinical status of the patient .
• Look at current IVLE formulary and types of IVLE available
• Consider advantages and disadvantages of available lipid mixtures 

when selecting best option for an individual patient.
• Consider PN as a viable alternative in the ICU
• Have a lower threshold for implementing PN when needs not 

being met within a few days on EN
• Type of IVLE used
• Monitor patient's lipid levels more closely
• Advocate for use of mixed lipid ILE @my facility
• Try the NUTRIC score instead of the NRS 2002
• Consider alternative IVFE formulations when appropriate.
• Including IVLE in my practice
• I will encourage using fish oil-containing IVLEs for patients requiring 

PN.
• Discuss at P&T meetings
• I will have more discussion with out system nutrition committee about 

availability of different lipid emulsion.
• Recommend use of IVLE appropriately shown to produce better 

outcome

• How I make the determination to start and when to use PPN
• Incorporate NUTRIC score in assessment
• Be more aware of patients with possible malnutrition
• Screen more patients for malnutrition
• Be able to screen patients more effectively
• Learn more about the different lipid formulations.
• Approaching nutrition issues with the elderly
• Learn the nutrition assessment tools, and the IVLE formulations 

currently available
• Select a better lipid product for my patient.
• Pay closer attention to the wide variety of patients I see, many of 

whom do experience malnutrition, related to their lifestyle (live on 
reservations), and lack of access to basic needs, incl food, water, 
refrigeration, toilet facilities, even outdoors.

• More aware of the need for nutritional intervention in selected patient 
populations

• Be quicker to switch from soy based to SMOF
• Review the need to supplement EN with PN for some of our critically ill 

patients.
• Understand hospital transferred pt report better.
• To learn more on nutrition screening tool and IVLE
• Educate providers to move away from using only soy-based lipids
• I will recommend SMOF lipid sooner rather than waiting for liver 

enzymes or other pro-inflammatory markers to be elevated.
• Reconsider lipid emulsion availability & recommend to system 

formulary



Activity Impact (cont)
Open-ended practice change: 

• Malnutrition assessments via lab values
• Making recommendations for initiating TPN at home based on 

nutritional status of patients.
• Use appropriate resources and refer patients
• Understanding of the dietitian's job and IVLE products needed. As a 

pharmacist being more aware of which IVLE products to stock to meet 
our needs.

• Recommend mixed lipid formulas more frequently
• Make recommendations for inclusion of new IVLE products in the 

formulary
• Use more comprehensive tools in screening for malnutrition
• Focus on assessment of each individual health situation for more 

appropriate choice for care
• I will look to address nutritional needs of critically ill patients from a 

new perspective.
• Since we use premixed TPNs will look at the ingredients with better 

understanding.
• Not be afraid of starting PN early and also that risk of infection is 

not higher for PN than EN
• Look at increasing protein amounts in selected TPN pts at home
• Use appropriate nutrition tools when screening patients
• Review of lipid product selection was helpful
• Analyze critically ill pts independent of dieticians to see if 

recommendations match
• Patient specific factors influencing selection of IVLE
• Give additional attention to our patients in the category of malnutrition.

• More aware of different formulation of nutrition available
• As a Pharmacist i will be better able to communicate more 

professionally with The doctors and other health Professionals.
• Pay attention more to malnutrition amongst patients
• Start parenteral nutrition as supplemental nutrition more often
• Review additional data on lipid products and clinical use in patient 

populations
• Ensure that fish oil containing lipids are used.
• Pay more attention to lipid content
• Look into SMOF lipids
• More informed daily monitoring of TPN patients while working in the IV 

room.
• Work towards obtaining SMOF lipid for formulary
• Increase use of SMOF lipid
• Choose different lipid emulsions for certain patients.
• Try to provide fish oil-based lipids
• Understand proper usage of alternate lipid formulations
• Suggest Fish Oil for all patients in community pharmacy.
• I will be able to utilize more resources in screening for nutritional 

need and product selection.
• Be able to provide more education/counseling regarding PN lipid 

formulations
• Change my fat emulsion content
• Better screening of malnutrition in critically ill patients
• Introduce the option of using different forms of IVLE
• Provide more consistent screening for malnutrition



Contact Information
Richard Keenan
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: rkeenan@achlcme.org
P: 773-714-0705 ext. 215
C: 610-742-0749

mailto:rkeenan@achlcme.org
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