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Physiologic changes
during critically

illness
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Critical illness often leads to increased metabolic rate,
inflam�ation, and tissue breakdown, resulting in increased
energy and nutrient requirements

Increased Nutritional
Requirements:

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



ACUTE AND LATE PHASE FOLLOWING
INFECTION/STRESS/INJURY

Acute Phase
Early period

Acute Phase
Late period

Late Phase
Rehabilitation or
Chronic phase

Day 1-2 Day 3-7 After day 7

Catabolism Catabolism Anabolism

ASPEN Cor Curriculum 3rd Ed.





Critical illness can cause loss of appetite, early
satiety, difficulty swallowing, and other eating
challenges. 

Factors such as nausea, vomiting, pain, sedation,
mechanical ventilation, and gastrointestinal
dysfunction can all contribute to reduced food intake
during critical illness.

Reduced Food Intake:

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Gut dysfunction, decreased blood flow to the intestines,
and increased gut permeability can all impair nutrient
absorption

Altered Nutrient
Absorption:

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Critical illness can also result in increased nutrient losses
due to factors such as increased urine output, drainage
from wounds or tubes, and increased gastrointestinal
losses. 

Increased Nutrient
Losses:

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Critical illness triggers a systemic inflam�atory response,
which can increase nutrient requirements, alter nutrient
metabolism, and affect nutrient utilization

Inflammatory
Response:

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Why Nutrition
support is important

in critically-ill
patients
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Energy support

Increased energy needs due to the stress response and
metabolic changes associated with their condition

Prevents malnutrition, and promotes recovery

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Maintenance of
Lean Body Mass

Stress response associated with critical illness

Adequate nutrition, particularly protein, is essential
to help prevent muscle wasting, maintain muscle
strength, and preserve organ function

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



Support of
Immune Function

Critically ill patients often experience impaired im�une
function due to their illness or injury, making them more
susceptible to infections. 

Proper nutrition, including adequate protein, vitamins, and
minerals, is essential for maintaining im�une function and
supporting the body's ability to fight infections

ASPEN Cor Curriculum 3rd Ed.
Modern Nutrition in Health and Disease 11th Ed.



How to assess
nutrition status ?
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Fluid administration

Rapid wasting of lean tissue



Decrease in muscle mass, strength, endurance and mobility



Hypoalbuminemia

Marker of severity 

Low value being a response to
inflam�ation



Elevated C-Reactive protein



Nutrition Screening

Nutrition Assessment

At-Risk or Malnourished

Nutrition Therapy

At-Risk or MalnourishedNot-at-risk
Rescreen at:

- Regularly specified  
 intervals or

- When nutritional/ clinical
status changes



GLIM DIAGNOSTIC SCHEME FOR SCREENING, ASSESSMENT AND DIAGNOSIS

Clinical Nutrition 38, no. 1 (February 2019): 1–9.



VALIDATED SCREENING TOOLS

Clinical Nutrition 38, no. 1 (February 2019): 1–9.



GLIM RECOMMENDATIONS

Clinical Nutrition 38, no. 1 (February 2019): 1–9.



GLIM RECOMMENDATIONS

Clinical Nutrition 38, no. 1 (February 2019): 1–9.



GLIM RECOMMENDATIONS

Clinical Nutrition 38, no. 1 (February 2019): 1–9.



NUTRIC SCORE



NUTRIC SCORE WITH IL-6

NUTRIC SCORE WITHOUT IL-6



How to prescribe
nutrition therapy in

critically illness ?
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Macronutrients ESPEN 2018 ASPEN 2021

Energy Indirect calorimetry 
VO2 or VCO2
Predictive equation

Weight based equation: 12-25 kcal/kg in
the first 7-10 day of ICU

How much ?

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 
Guidelines for the Provision of Nutrition Support Therapy in the Adult Critically Ill Patient: The American Society for Parenteral and Enteral Nutrition. Journal of Parenteral and Enteral Nutrition 46, no. 1 (2022): 12–41.









Measure Estimate (calculate)

How can we get energy expenditure ? 

(direct, indirect calorimetry) (predictive equation, weight-based equation)



Indirect calorimetry



Energy expenditure %Precise

Harris-Benedict 31.3

Mifflin 17.8

Ireton-Jones 22.2

25 kcal/kg 12.0

Predictive equations

A Comparison of Predictive Equations of Energy Expenditure and Measured Energy Expenditure in Critically Ill Patients. Journal of Critical Care 27, no. 3 (June 2012): 321.e5-12.



Macronutrients ESPEN 2018 ASPEN 2021

Energy Indirect calorimetry 
VO2 or VCO2
Predictive equation

Weight based equation: 12-25 kcal/kg in
the first 7-10 day of ICU

Protein 1.3 g/kg/day (progressively) 1.2-2.0 g/kg/day

Carbohydrate Glucose infusion rate (GIR) < 5
mg/kg/min NA

Fat 
(Intravenous lipid

emulsion; ILE)

< 1.5 g/kg/day Either mixed-oil ILE or 100% SO ILE 
Either FO or non-FO containing ILE 

How much ?

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 
Guidelines for the Provision of Nutrition Support Therapy in the Adult Critically Ill Patient: The American Society for Parenteral and Enteral Nutrition. Journal of Parenteral and Enteral Nutrition 46, no. 1 (2022): 12–41.



Energy expenditure ESPEN 2018 ASPEN 2021

How to... ? IC
Hypocaloric (< 70% of EE) in
the early phase
Isocaloric nutrition can be
progressively implemented
after the early phase

NA

Predicitive equatioin
Hypocaloric (< 70% of EE)
over the 1st week of ICU

How to ? (step up calorie)

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 
Guidelines for the Provision of Nutrition Support Therapy in the Adult Critically Ill Patient: The American Society for Parenteral and Enteral Nutrition. Journal of Parenteral and Enteral Nutrition 46, no. 1 (2022): 12–41.



Route ESPEN 2018 ASPEN 2021

EN vs PN in the 1st
week of ICU

Oral diet first
Early EN with in 48 hr 
If contraindicated to oral or EN + start PN
within 3-7 day 
If contraindicated to oral or EN = servere
maln. : early and progressive PN 

Early EN within 24-48 hr*
Either EN or PN is accpetable

Supplemental PN in the
1st week in ICU

SPN should not be started until all
strategies to maximize EN tolerance
have been attempted

Not initiating PN prior to day 7 of ICU
admission

How to ? (route selection)

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 
Guidelines for the Provision of Nutrition Support Therapy in the Adult Critically Ill Patient: The American Society for Parenteral and Enteral Nutrition. Journal of Parenteral and Enteral Nutrition 46, no. 1 (2022): 12–41.



TEE

EEP+feed

EEP

EEP+feed

TEE

Indirect Calorimetry in Nutritional Therapy. A Position Paper by the ICALIC Study Group. Clinical Nutrition (Edinburgh, Scotland) 36, no. 3 (June 2017): 651–62. 

EEP



EN ESPEN 2018 ASPEN 2021

EN technique Continuous feeding rather than
bolus feeding

Either EN or PN is accpetable

Feeding intolerance Prokinetic: IV erythromycin, IV
metoclopramide
Post-pyloric feeding

Not initiating PN prior to day 7 of ICU
admission

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 
Guidelines for the Provision of Nutrition Support Therapy in the Adult Critically Ill Patient: The American Society for Parenteral and Enteral Nutrition. Journal of Parenteral and Enteral Nutrition 46, no. 1 (2022): 12–41.



Route ASPEN 2016

EN
 

Monitoring daily for tolerance of EN
Avoid inappropriated NPO
GRV not be used as part of routine care  

where GRVs are still utilized, holding EN when GRV < 500 mL in the absence
of signs of intolerance should be avoided

Post-pyloric feeding in high risk of aspiration

PN
Target blood glucose : 140 or 150 - 180 mg/dL
Discontinue PN when achieved EN > 60% target calorie

How to ? (monitoring)

Guidelines for the Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patient.” Journal of Parenteral and Enteral Nutrition 40, no. 2 (2016): 159–211. 



How to ? (monitoring)

Mechanical complications

Infection, CRBSI

Metabolic complications

Hyperglycemia

Hypertriglyceridemia

PN-associated 
liver diseases

Pneumothorax

Thrombosis



Glutamine

Enteral glutmine : 0.3-0.5 g/kg/day in first 10-15 days
Burn patients: > 20% of BSA

Enteral glutmine : 0.2-0.3 g/kg/day in first 5 days
Trauma patients: 

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 



Omega-3 fatty acid

EN enriched with omega-3 FA within nutritional doses can be administered.

High doses omega-3 enriched enteral formulas should not be given on a routine basis.

ILE enriched with EPA+DHA (Fish oil dose 0.1-0.2 g/kg/d) can be provided in patients receiving PN

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 



 
To enable substrate metabolism, micronutrients 

(i.e. trace elements and vitamins) 
should be provided daily with PN.

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 



Antioxidants as high dose monotherapy should not be 
administered without proven deficiency.

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 



In critically ill patients with measured
low plasma levels (25-hydroxy-vitamin
D < 12.5 ng/ml, or 50 nmol/l) vitamin D3
can be supplemented.

A high dose of vitamin D3 (500,000 UI)
as a single dose can be administered
within a week after admission. 

ESPEN Guideline on Clinical Nutrition in the Intensive Care Unit. Clinical Nutrition 38, no. 1 (February 2019): 48–79. 


