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Newsletter
President’s Message

I am so excited to begin this new decade with GASPEN! Last year, we hosted two

programs, and together the programs provided 8 hours of continuing education (CE)

credit. In January, we held an educational talk on Omegaven® and provided CE

credit for the talk on Parenteral Nutrition Management of Patients with Intestinal

Failure Associated Liver Disease (IFALD). In September, we hosted our third Annual

Meeting at the WellStar Development Center with presentations on electronic health

record integration with parenteral nutrition, drug administration in PN and EN

patients, long term complications of PN, enhanced recovery after surgery (ERAS),

dietary supplements, insulin management in PN patients, lipid emulsions, nutritional

management in gastric bypass patients, and disaster preparedness. Both meetings

were well attended and well received. The annual meeting takes months of planning

and would not be possible without our wonderful active GASPEN board members. A

recap of the annual meeting is in our newsletter. The board has also reviewed the

post-meeting survey questions and answers to help improve future meetings.

While GASPEN has been very busy planning this year’s annual meeting (date TBD),

there are also many upcoming ASPEN activities. The ASPEN 2020 Nutrition Science

and Practice Conference will be held from March 28-31 in Tampa, Florida.

Registration is ongoing. If you’re a GASPEN member and plan on attending ASPEN

2020, let us know! Some of our board members will be attending and would love to

network with you. If you don’t plan on attending, don’t worry! ASPEN continues to

offer a robust selection of webinars. You can find more information on

nutritioncare.org/webinars.

We are also pleased to announce that GASPEN elections for Treasurer and

President-Elect will be held this year. Additional information is in the newsletter and

more details of the election process will be published in our abbreviated Spring

Newsletter. We would also like to call on our residents, interns, and nutrition support

practitioners! If you have submitted a poster for ASPEN or have an

interesting, rare, or unique case report or study, you could win a

scholarship for the next ASPEN Nutrition Science and Practice

Conference. Your poster or case report will also be showcased

and presented at our upcoming annual conference. For more

information, email us at GASPENGA@gmail.com.

We welcome any suggestions and comments from GASPEN

members for CE programs, newsletter articles and any other

ways that we can benefit our members. Would you like to share a

research project or quality improvement initiative?
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Consider sharing with other members by publishing in our newsletter. We also

would like to welcome any GASPEN members who would like to become involved

on our board.

Lastly, I’d like to say that I have had a wonderful few years with GASPEN as a

Board Member, President-Elect, and President. It is bittersweet for me to say that

this will be my last year as the GASPEN President, but I am extremely excited for

our President-Elect, Vivian Zhao, to take over as President in September. Vivian is

a nutrition support pharmacist with Emory Hospital and has been a GASPEN board

member for over 5 years. I am very proud to have her serve as GASPEN’s next

president. I will continue to stay on as Immediate-Past President after my term is

over. I also wanted to thank all of the GASPEN members and especially the board

members for making my term as President so fulfilling.

Thank you! And I look forward to another wonderful year with GASPEN!

Khatija Jivani, PharmD, BCPS
GASPEN President 

Ashley DePriest has served on the GASPEN board since 2017 and is the Clinical Nutrition Manager at

Wellstar Kennestone Hospital. Ashley is also the current president of the Southeast chapter of the

Society for Critical Care Medicine (SCCM) and has been an active member of the SE SCCM chapter

for many years. In February 2020, Ashley was awarded the Joseph and Rae Brown Award at the

SCCM Annual Meeting. This award recognizes a Society of Critical Care Medicine (SCCM) member

who has significantly advanced multi-professional quality care for critically ill and injured patients at the

regional or local level.

Kudos!
We would like to recognize current and former 

GASPEN members for their contributions to the 

field of nutrition and nutrition support.

Ashley DePriest, MS, RD, LD, CNSC

Ashley Matthews, MS, RDN, LD, CNSC, PMP

Ashley Matthews has served on the GASPEN board since 2018 and is the assistant director for patient

nutrition services for the Wellstar Health System. Ashley was recently recognized by Georgia State

University (GSU) Alumni Association as a 40 under 40 recipient. The 40 under 40 program recognizes

and honors the most influential and innovative graduates who embody the values of GSU.

If you have a suggestion for a current or former GASPEN member for acknowledgment in our 

Kudos section, please submit your information to either Adina Hirsch 

(adina.hirsch05@gmail.com) or Yolanda Whitty (yolanda.whitty@wellstar.org) for inclusion in 

our next GASPEN Newsletter!
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Meeting in Review

On September 20, 2019,

GASPEN sponsored our 3rd

annual multidisciplinary nutrition

support meeting. The event was

held at the WellStar Development

Center in Atlanta, Georgia. The

speakers were specialists in

nutrition support and included

pharmacists, dietitians,

physicians and nurses from a

variety of healthcare systems in

Georgia including the Emory,

Piedmont and WellStar Health

Systems. We were also fortunate

to have visiting nutrition support

experts from outside of Georgia

including Angela Bingham,

PharmD, BCPS, BCNSP, BCCCP

from Cooper University Hospital

in Camden, New Jersey and Phil

Ayers, PharmD, BCNSP, FASHP

from Mississippi Baptist Medical

Center in Jackson Mississippi,

Brenda Gray, PharmD, CNSC

and Kevn McNamara, PharmD,

CNSC from Clinical Pharmacy

Partners in Tampa, Florida. There

were 60 interprofessional

attendees at the meeting

including pharmacists, dietitians,

students and nurses. Although

most of the attendees were from

Georgia, we had representation

from Alabama and Florida as

well.

The meeting offered 7 hours of

CE with 6 sessions providing 1

hour of CE each and one clinical

pearls session. The topics

presented were: Parenteral

Nutrition Safety: Electronic

Health Record Integration,

Medication administration with

parenteral and enteral nutrition,

Insulin management and

Parenteral Nutrition, Nutritional

Management of Gastric Bypass,

Disaster Management and

nutrition support, and a

Adina Hirsch, PharmD, BCNSP
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discussion about navigating

Injectable lipid emulsions. At the

clinical pearls session three

experts

discussed a variety of topics

including ERAS, Long-Term

Complications of Parenteral

Nutrition and Dietary

Supplements vs. Medical Foods.

After the final session, we held a

raffle for nutrition support

resources from ASPEN and a

Southeast Society for Critical

Care Medicine annual

membership.

The GASPEN annual meeting

was well received by attendees,

with > 95% agreeing or strongly

agreeing that the program met its

objectives as well as their own

personal and professional

objectives for attending. We are

grateful for the financial support

of our exhibitors who allowed us

to once again provide a high-

quality educational programming

for clinicians involved in the

provision of nutrition support. We

look forward to another

successful summer meeting in

August 2020. Stay tuned for

details!

Third Annual GASPEN
Meeting Recap:

The 2020 GASPEN election for the Treasurer and the President-Elect positions are coming up! Both positions

are two-year positions. Roles and responsibilities of the positions are:

❑ The President-Elect will assist the President in fulfilling the duties of the President as the President may

direct and, in the absence of the President, will perform the duties of the President. After the term has been

served, the President-Elect will take the position of the President. The current GASPEN President-Elect is

Vivian Zhao.

❑ The Treasurer will be the principal accounting and financial officer and will have charge of and be

responsible for the maintenance of adequate books of account. The current GASPEN Treasurer is Jean

Roberson.

More information about the elections will be provided in GASPEN’s Spring (abbreviated) Newsletter, so stay 

tuned!

Call for Nominations



American Society for Parenteral and Enteral Nutrition Clinical 
Guidelines: The Validity of Body Composition Assessment in 
Clinical Populations
Ashley DePriest, MS, RD, LD, CNSC

Julie Paszkiewicz, MS, RD, LD
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There are challenges of nutrition

assessments of patients given the

known variability in body

composition and limitations of

assessing based on body weight

alone. Unfortunately, current

bedside nutrition assessment

techniques are not able to detect

lean mass abnormalities, especially

in obese patients. Direct

measurements of body composition

are becoming increasingly

important for evaluation of nutrition

status. On behalf of ASPEN, a

systematic review was conducted

to evaluate the best available

evidence on body composition

methods- dual energy X-ray

absorptiometry (DXA), ultrasound

(US), and bioelectrical impedance

analysis (BIA) for use in clinical

populations. The target population

for these guidelines are adults with

a potentially inflammatory condition

or pathological end point

associated with a specific disease

state such as cancer, CVD,

diabetes, hepatic or renal disease.

These guidelines are not intended

for healthy individuals or those with

obesity that is not linked to a

clinical condition. A total of 7,375

studies were retrieved from Medline

and 15 DXA, 7 US, and 23 BIA

studies were used in analysis.

Question 1: Is DXA a valid

method of assessing body

composition in various clinical

populations?

While the use of DXA is

recommended for assessment of

fat mass in clinical populations, no

studies were found that reported

the validity of DXA for lean mass

assessment in any patient

population. The use of DKA in the

acute care setting may be further

challenged by the need to transport

a patient for the scan and would

likely not provide information to

directly impact care, specifically in

nutrition support.

Question 2: Is US a valid method

of assessing body composition

in various clinical populations?

No recommendations can be made

to support the use of US in the

clinical setting for body composition

assessment at this time. Given that

it is a low-cost, low-risk,

noninvasive and portable

technique, it has the potential to be

one of the best available methods

to assess body composition in the

clinical population. Further

research should be done to

determine if the measurements of

single muscles or select muscle

groups can be used for clinical

assessments.

Question 3: Is BIA a valid

method of assessing body

composition in various clinical

populations?

No recommendations can be made

regarding the validity of using BIA

in clinical populations. Comparing

studies using different BIA devices

is not possible due to manufacture-

specific BIA regression models. BIA

is portable, low risk, and

noninvasive way of assessing body

composition but given the precision

and accuracy of machines are

highly influenced by fever, some

medications, and fluid and

electrolyte disturbances may not be

useful for clinical populations.

There is limited high level evidence

for use of body composition

evaluation in clinical populations.

Further research should continue to

develop standard cut points to

determine the characteristics of

interest for body composition

measurement, including

malnourished or inadequate lean

mass across various clinical and

minority populations.

1. Sheean P, Gonzalez MC, Prado CM, et al.

American Society for Parenteral and

Enteral Nutrition Clinical Guidelines: The

Validity of Body Composition Assessment

in Clinical Populations. J Parenter Enteral

Nutr. 2020;44(1):12-43.



Zinc Sulfate (American Regent)1:

In October 2019, the FDA approved zinc sulfate injection for adult and pediatric patients as a source of zinc for 

parenteral nutrition (PN) when oral or enteral nutrition is not possible, insufficient, or contraindicated.

Prior to FDA approval, zinc sulfate was not an FDA approved product in the United States. Other FDA approved 

parenteral zinc products available in the US include zinc chloride (Hospira). Zinc Sulfate injection is available in 

two concentrations: 3 mg/mL and 5 mg/mL. Both concentrations are available in 10 mL vials. 

Dosing per prescribing information is as follows (section 2.5):

ASPEN Recommendations for zinc in patients requiring PN2,3:

Administration: Per section 2.1 of the prescribing information: 

“Zinc Sulfate Injection is supplied as a pharmacy bulk package for admixing use only. It is not for direct 

intravenous infusion. Prior to administration, Zinc Sulfate Injection must be transferred to a separate parenteral 

nutrition container, diluted and used as an admixture in parenteral nutrition solutions.” 

Stability in Parenteral Nutrition Solutions: 

Per section 2.3 of the prescribing information:  Any storage of the admixture should be under refrigeration from 

2ºC to 8ºC (36ºF to 46ºF) and limited to a brief period of time, no longer than 24 hours. After removal from 

refrigeration, use promptly and complete the infusion within 24 hours. Discard any remaining admixture.

Cysteine Hydrochloride: 

There are currently only two cysteine (cysteine hydrochloride) products available in the United States, and one 

of them is currently imported from Canada due to severe L-cysteine shortages in the US. On December 16, 

2019, Avadel Pharmaceuticals announced that the FDA approved Nouress®, cysteine hydrochloride which will 

be marketed in the United States at a date yet to be determined. With two FDA approved cysteine products in 

the US in 2020, L-cysteine shortages will hopefully be resolved.

Cysteine is a sulfur amino acid that is metabolized from methionine via the trans-sulfuration pathway and is a 

precursor to glutathione and taurine.  In adults, cysteine is considered non-essential. However, in neonates, 

cysteine is considered a conditionally essential amino acid due to low or absent activity of several enzymes in 

the trans-sulfuration pathway4. The pH of cysteine is very low (pH ranges: 1 – 2.55-7) and its addition to 

parenteral nutrition (PN) solutions can acidify the PN admixture and allow for greater calcium-phosphate 

solubility8. Cysteine is not included in commercially available crystalline amino acid solutions because of its 

instability and formation of precipitates and is generally added to the crystalline amino acid solution during the 

admixing process just prior to administration of parenteral nutrition.

Adina Hirsch, PharmD, BCNSP

New Products: Zinc Sulfate, Cysteine Hydrochloride

Dosing Maximum Dose

Adult 3 mg/day* Not stated

Pediatric: > 10 kg 50 mcg/kg/day 3 mg/day

Pediatric: 5 kg to < 10 kg 100 mcg/kg/day

Preterm:  3 to < 5 kg 250 mcg/kg/day

Preterm: < 3 kg 400 mcg/kg/day

*Dosing may be higher in certain patient populations for example: excess small bowel 

fluid loss, excess stool or ileostomy output

Dosing Maximum Dose

Adult 3 – 5 mg/day 5 mg/day

Infants > 3 months and 

Children 

50 mcg/kg/day 5 mg/day

Term Infants < 3 months 250 mcg/kg/day

Preterm Infants < 3 months 450 - 500 mcg/kg/day
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Here is a comparison of the L-cysteine products currently available and/or FDA approved in the US:

1. Zinc Sulfate Prescribing Information. American Regent, Inc.; 2019.

2. Vanek VW, Borum P, Buchman A, et al. A.S.P.E.N. position paper: recommendations for changes in commercially available parenteral multivitamin 

and multi-trace element products. Nutr Clin Pract. 2012;27(4):440-491.

3. Vanek VW, Borum P, Buchman A, et al. A Call to Action to Bring Safer Parenteral Micronutrient Products to the U.S. Market. Nutr Clin Pract. 

2015;30(4):559-569.

4. Corkins MR, ed The A.S.P.E.N. Pediatric Nutrition Support Core Curriculum. Silver Spring, MD: American Society for Parenteral and Enteral 

Nutrition; 2010.

5. L-Cysteine Hydrochloride, Injection, Prescribing Information Sandoz Inc; 2018.

6. ELCYS - Cysteine Hydrochloride, Injection - Prescribing Information Exela Pharma Sciences, LLC; 2019.

7. NOURESS, Cysteine Hydrochloride Injection - Prescribing Information Avadel Legacy Pharmaceuticals, LLC; 2019.

8. Mirtallo J, Canada T, Johnson D, et al. Safe practices for parenteral nutrition. JPEN J Parenter Enteral Nutr. 2004;28(6):S39-70.

L-Cysteine 

hydrochloride5

ELCYS6

(cysteine hydrochloride)

NOURESS7

(cysteine hydrochloride)

Manufacturer Sandoz Inc. Exela Pharma Sciences Avadel Pharmaceuticals

Approval 

status

Unapproved

Marketing start/end 

dates: 6.14.16 –

6.30.21

FDA Approved 4.16.19

Marketing start date: 5.28.19

FDA Approved 12.19.19

Marketing start date: TBD

Indication(s) To meet the 

intravenous amino 

acid nutritional 

requirements of 

infants receiving 

total parenteral 

nutrition

1. To meet the nutritional requirements of 

newborn infants requiring total parenteral 

nutrition (TPN).

2. In adult and pediatric patients with severe 

liver disease who may have impaired 

enzymatic processes and require TPN. 

3. Can be added to amino acid solutions to 

provide a more complete profile of amino 

acids for protein synthesis.

For use as an additive to amino 

acids solutions to meet nutritional 

requirements of neonates (preterm 

and term infants less than one 

month of age) requiring total 

parenteral nutrition.

Dosage forms 

and strengths

Single dose 10 mL 

vial

500 mg/10 mL (50 

mg/mL)

Single dose 10 mL vial

500 mg/10 mL (50 mg/mL)

Equivalent to 34.5 mg/mL cysteine

Single dose 10 mL vial 500 mg/10 

mL (50 mg/mL)

Equivalent to 34.5 mg/mL cysteine

Dosing and 

Administration

Use only after 

diluted in crystalline 

amino acid injection

Combine e L-

cysteine HCL with 

12.5 g crystalline 

amino acids

For admixing use only, not for direct IV 

infusion

Pediatrics (birth - < 12 years): 22 mg/g 

amino acids (provides 15 mg/g cysteine)

Adults (≥ 12 years): 7 mg/g of amino acids 

(provides 5 mg/g cysteine)

For admixing use only, not 

intended for direct IV infusion

Neonates: 

22 mg/g amino acids (provides 15 

mg/g cysteine)

Aluminum 

content

No data ≤ 120 mcg/L ≤ 145 mcg/L

Storage and 

stability

Administration of 

should begin within 

one hour of mixing. 

Otherwise, the 

admixture should be 

refrigerated 

immediately and 

used within 24 

hours of the time of 

mixing. 

Use for admixing should be limited to up to 4 

hours at room temperature (25ºC/77ºF) after 

the container closure has been penetrated. 

Discard any remaining drug. Use PN solution 

promptly after mixing. 

Storage PN admixture under refrigeration 

and limit to a no longer than 24 hours. After 

removal from refrigeration, use promptly and 

complete the infusion within 24 hours.

Store the PN admixture under 

refrigeration at 2ºC to 8ºC (36ºF to 

46ºF), limit to brief period of time, 

no longer than 24 hours. After 

removal from refrigeration, use 

promptly, and complete the 

infusion within 24 hours.
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1. Product Shortage Management. ASPEN. https://www.nutritioncare.org/Guidelines_and_Clinical_Resources/Product_Shortages/Product_Shortage_Management/.

2. Drug Shortages List. ASHP. https://www.ashp.org/drug-shortages/current-shortages/drug-shortages-list?page=CurrentShortages#top. Accessed March 1, 2020.

3. FDA Drug Shortages. US Department of Health and Human Services. https://www.accessdata.fda.gov/scripts/drugshortages/. Accessed March 1, 20202.

Parenteral Nutrition Component Shortages Update
Yolanda Whitty, PharmD, BCPS

Intravenous (IV) Parenteral Nutrition Component Shortages

PN Component Reason for Shortage Availability of Alternatives

Magnesium sulfate, 500 
mg/mL 10- and 20-mL 
vials

2/18/2020: American Regent (AR) is not 
currently marketing product. 
Fresenius Kabi (FK) has shortage due to 
increased demand. 
Pfizer has shortage due to 
manufacturing delay.

Exela Pharma Sciences and FK have 500 
mg/mL 10 mL vials.
FK has 2-, 10-, and 50-mL 500 mg/mL vials.

Multiple vitamins for 
infusion, adult & 
pediatric

2/24/2020: Pfizer has shortage due to 
manufacturing delay.

Baxter has all presentations of MVI 2 x 5 mL 
and 2 x 50 mL vials  for adults and pediatric 
lyophilized powder for solution for injection 5 
mL vials.

Potassium acetate, 2 
mEq/mL 20-mL and 50-
mL vials

2/21/2020: AR is not currently 
marketing product.
Pfizer has shortage due to 
manufacturing delay.
Exela has product on allocation to 
prevent hoarding.

Exela has 2 mEq/mL 20 mL vials on allocation.
Pfizer has 20- and 50-mL vials in limited 
supply.

Sodium acetate 2 
mEq/mL, 20-, 50-, and 
100-mL vials

2/21/2020: AR is not currently 
marketing product.
Pfizer has shortage due to 
manufacturing delay.

FK has 4 mEq/mL 100-mL vials.
Pfizer has 2 mEq/mL 20-, 50-, and 100-mL vials 
available in limited supply.

Sodium chloride 23.4%, 
100-mL vials

2/18/2020: Pfizer has shortage due to 
increased demand.

FK has 30-, 100-, and 200-mL vials are 
available.

Sodium phosphate, 3 
mMol 5- and 15-mL vials

1/22/2020: AR is not marketing product.
Pfizer has shortage due to 
manufacturing delay.

FK has 5- and 15-mL vials and phosphate 
injection (Glycophos®) 1 mMol/mL 20-mL vials.

Sterile water for 
injection, 5- and 100-mL 
vials

2/5/2020: FK has shortage due to 
increased demand. 

AR has 5-, 10-, 20-, and 50-mL vials.
Hikma has product available.

Note: Where applicable, use oral/enteral formulations for administration via oral/enteral routes and restrict IV agents to PN use
only, if possible. Reserve pediatric multivitamin supply for children < 2.5 kg or < 36 wk gestational age. Avoid use of pediatric
products in adult PN.

Per ASPEN’s Clinical Practice Committee Shortage Subcommittee:

▪ Do not ration parenteral nutrition (PN) nutrients if the supply is sufficient to provide the full daily dose.

▪ Follow the recommendations for PN management on the ASPEN Product Shortage Management website.

▪ Return to appropriate dosing as soon as the shortage has been resolved.

▪ Avoid suboptimal dosing due to potential cost incentive and lack of perceived adverse effects to patients.

Shortages of PN components, at the time of newsletter publication, are summarized in the table below. 
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Nutritional Implications of Indirect Calorimetry on Critically Ill 
Patients
Abimbola Agbaere, PharmD

Amy Li, PharmD
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Background

Adequate assessment of nutritional

status is crucial to reducing

infection rates, hospital lengths of

stay, healthcare costs, and

mortality.1 Critically ill patients have

profoundly altered metabolisms due

to the acute illnesses and the

treatments administered during

admission. Accurate determination

of a patient’s resting energy

expenditure (REE) helps prevent

complications associated with

overfeeding and underfeeding.2-4

Acute overfeeding introduces

excess carbohydrates or fat that

can result in hyperglycemia, excess

carbon dioxide production, and

difficulty weaning patients off

ventilators. Chronic overfeeding

can lead to hepatic steatosis,

ureagenesis, and

immunosuppression.1

Underfeeding a patient can cause

complications such as poor wound

healing and immunological

compromises.2 The goal of nutrition

support is to properly determine the

needs of the patient in order to

avoid overfeeding or underfeeding.

There are several methods used to

determine a patient’s REE, and

each method has unique

advantages and disadvantages.

These methods include the Harris-

Benedict equation, Ireton-Jones

equation, Frankenfield equation,

Fusco equation, Mifflin-St. Joer

equation, Penn State equation, Fick

equation, and indirect calorimetry

(IC). The Harris-Benedict equation

is the oldest, simplest, most widely

used, and least expensive.

However, this equation’s measured

value varies considerably and has

been shown to be inaccurate in a

variety of clinical settings.5 The

equation methods are used more

readily than IC because metabolic

cart testing requires training and

expensive equipment. However,

these equations do not factor in the

increased caloric expenditure

related to disease.1 Over 200

predictive equations have been

published in the literature, with

accuracy rates of 40-75% when

compared with IC, and no single

equation has been determined to

be accurate in an ICU.6

Indirect calorimetry, or sometimes

known as metabolic cart, is

considered the gold standard in

measuring REE accurately. IC

provides one of the most sensitive,

accurate, and noninvasive

measurement of an individual’s

energy expenditure.3 This

technique has been used over

several decades to assess a

patient’s clinical circumstances

such as acute and parenteral

nutrition. IC measures the oxygen

the patient consumes and the

carbon dioxide the patient produces

and calculates the REE using the

Weir equation (REE = (3.94 x VO2)

+ (1.1 x VCO2)).

For mechanically ventilated

patients in the ICU, IC may be

managed in collaboration with

respiratory therapists. They can

identify patients on enteral or

parenteral nutrition who are

candidates for IC assessment. A

baseline IC study should be

performed followed by weekly

assessments until the patient is

extubated.7-8 Patients who are

hemodynamically unstable,

undergo several surgeries, have

recurrent episodes of infection, or

are on prolonged (>2 weeks)

ventilator support may need IC

measurements more frequently (2-

3 times a week).7-8

When assessing REE values, one

needs to account for factors that

may influence the RQ. An increase

in RW can be seen in

hyperventilation, metabolic

acidosis, and overfeeding. A

decrease in RQ can be caused by

hypoventilation, mild starvation,

diabetes with ketoacidosis or high

rates of urinary glucose loss,

gluconeogenesis, ETOH

metabolism, and hypothermia.

Complications seen with indirect

calorimetry that can also affect the

measured REE values include

inaccuracies due to air leaks (e.g.

pneumothorax), concurrent

hemodialysis, and an FiO2 > 60%.8-

10

The 2016 ASPEN Guidelines for

the Provision and Assessment of

Nutrition Support Therapy in the

Adult Critically Ill Patient

recommend that indirect

calorimetry (IC) be used to

determine energy requirements,

when available and in the absence

of variables that affect the accuracy

of measurement.6

Literature Summary

The following clinical trials assess 

the value of indirect calorimetry 

versus predictive equation use for 

determination of energy 

requirements in critically ill adult 

patients: 

Flancbaum et al. Am J Clin Nutr.

1999;69:461-6. 

The REEs of 36 patients receiving

mechanical ventilation and total

parenteral nutrition in a hospital

ICU were measured by indirect

calorimetry. The values were

compared to REEs calculated

using the Fick method, the Harris-



Benedict equation, the Ireton-Jones

equation, the Fusco equation, and

the Frankenfield equation. Baseline

characteristics include: mean age

59+22 years, 33% male, and mean

BMI 28.0.

The authors concluded that in

critically ill patients receiving total

parenteral nutrition, indirect

calorimetry is the most appropriate

tool for accurate REE

measurements. None of the

equations studied correlated with

indirect calorimetry in estimating

REEs. The lack of correlation was

attributed to variations in oxygen

consumption during critical

conditions and the specificity of the

equations used for particular

disease states, which hindered

their applicability to a more general

and diverse population. Thus, the

studied equations are poor

predictors of energy expenditure in

a standard critically ill patient.

Boullata et al. J Am Diet Assoc.

2007;107:393-401.

A total of 395 patients who received 

at least one indirect calorimetry 

measurement of REE were 

included. Predicted REE values 

were calculated with multiple 

validated predictive equations and 

compared to the measured REE. 

Baseline characteristics include: 

mean age 56+18 years, 56% male, 

and mean BMI 24+5.6. 

The conclusion drawn by this study 

is that indirect calorimetry provides 

the most accurate measurement of 

REE in hospitalized patients. All 

studied equations predicted the 

REE inaccurately and with high 

error, regardless of age, sex, race, 

BMI, or ventilator status. The 

authors suggest that the predictive 

equations are outdated and new 

formulas should be developed 

address a larger variety of body 

composition, obesity, and race.

Singer et al. Intensive Care Med.

2011;37:601-609. 

112 patients were randomized to 

either the study group who received 

nutritional support with an energy 

goal determined by indirect 

calorimetry or the control group 

who received calories based on a 

weight-based formula. The impact 

on hospital mortality was compared 

between the two groups. Baseline 

characteristics include: mean age 

60+17 years, 38% male, and mean 

BMI 27.6+6.8.

There was no difference between 

the REE values obtained by 

indirect calorimetry and a weight-

based formula, but the control 

group received significantly fewer 

calories than the study group. The 

patients in the study group did 

experience significantly reduced 

hospital mortality rates. However, 

they also spent a significantly 

longer time on ventilation and in the 

ICU. While accurate measurement 

of energy expenditure is important, 

provision of adequate amounts of 

calories also affects clinical 

outcomes.  

Conclusion

Most critically ill patients are 

malnourished, and nutrition support 

has become an important 

component of critical care. 

Accurate assessment of a patient’s 

energy needs is crucial for 

providing proper nutrition and 

preventing complications of 

malnutrition. 

Based on the results of the 

literature, indirect calorimetry 

remains the most accurate method 

to determine nutritional 

requirements and indicate 

response to nutritional support in 

critically ill adult patients. However, 

no studies have shown that 

nutritional support guided by 

indirect calorimetry has improved 

clinical outcomes. Nor has it been 

shown that nutritional support 

guided by predictive equations 

results in negative outcomes.  It is 

prudent to consider the benefits of 

accurate caloric need assessment 

against the costs of indirect 

calorimetry equipment and 

personnel.

Flancbaum et al. Am J Clin Nutr. 1999;69:461-6. 

Comparison of indirect calorimetry with other methods and formulas. (Table 2 and Table 4, Page 464)

Method Measured or 

Predicted REE 

(kcal/day) 

mean+SD

Correlation Mean absolute 

difference

Underestimation

Indirect calorimetry 2004+464

Fick method equation 1496+590a 0.31 680 83%

Harris-Benedict equation 1538+318a 0.24 528 89%

Ireton-Jones equation 2156+332 0.26 386 89%

Fusco equation 1786+326a 0.26 406 89%

Frankenfield equation 2348+627 0.39 528 37%
aSignificantly different from indirect calorimetry (p<0.05)
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This is a great opportunity to share your research results with your nutrition support colleagues from around

Georgia at the GASPEN Annual Meeting Poster Session in August 2020 (exact date to be announced).

Posters highlighting topics related to nutrition and nutrition support will be accepted. Students and residents

are especially encouraged to participate, although posters from any clinician will be considered. Encore poster

presentations are encouraged. Clinicians presenting posters will receive free GASPEN meeting registration.

The GASPEN Programming Committee will be evaluating ALL posters submitted for recognition and

designation as "Outstanding GASPEN Poster." The winner will win an award based on the highest combined

abstract and poster scores. Winners will receive $500 toward registration for the ASPEN Nutrition and Science

Conference.

The deadline for submission of abstracts is at 1 PM July 31, 2020. Email all abstracts to Khatija Jivani at

GASPENGA@gmail.com.

Each abstract email submission must be entered in abstract form and contain the following:

1. Title

2. Author information. Include full name, professional credentials, and institutional affiliation (i.e., health care

organization or college name) author(s), email address for corresponding author/presenter.

3. Body of abstract with the following headings: Purpose, Methods, Results, and Conclusions.

4. The submitted abstract must fit on the attached form and be no more than 300 words.

5. Abstract should be written using 11-point Calibri font and should not include tables, graphs, or

illustrations.

6. Include which poster category applies (should be based only on first author's credentials)

❑ Student Poster

❑ Resident Poster

❑ Practitioner Poster

7. Include submission type:

❑ Descriptive poster: Describes a new, improved, or innovative nutrition service or initiative or a case

report.

❑ Evaluative poster: Describes original research including clinical research, quality improvement

projects, medication use evaluations, and evaluations of clinical nutrition services.

Calling All Poster Presenters!
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Save the Dates
FREE Webinars 

Expert Consensus on Omega-3 Fatty Acids in Parenteral 

Nutrition: Focus on Critical Care and Major Surgery 
Wednesday, April 22nd; 10:00 to 11:30 AM ET
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@GASPENGa
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2021

March 20th to 23rd
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http://www.nutritioncare.org/

