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Abstract
Background and Aim: Intensive‑care practices and settings may differ for India in comparison to other countries. While international
guidelines are available to direct the use of enteral nutrition (EN), there are no recommendations specific to Indian settings. Advisory board
meetings were arranged to develop the practice guidelines specific to Indian context, for the use of EN in critically ill patients and to overcome
challenges in this field. Methods: Various existing guidelines, meta‑analyses, randomized controlled trials, controlled trials, and review articles
were reviewed for their contextual relevance and strength. A systematic grading of practice guidelines by advisory board was done based
on strength of the supporting evidence. Wherever Indian studies were not available, references were taken from the international guidelines.
Results: Based on the literature review, the recommendations for developing the practice guidelines were made as per the grading criteria agreed
upon by the advisory board. The recommendations were to address challenges regarding EN versus parenteral nutrition; nutrition screening
and assessment; nutrition in hemodynamically unstable; route of nutrition; tube feeding and challenges; tolerance; optimum calorie‑protein
requirements; selection of appropriate enteral feeding formula; micronutrients and immune‑nutrients; standard nutrition in hepatic, renal,
and respiratory diseases and documentation of nutrition practices. Conclusion: This paper summarizes the optimum nutrition practices for
critically ill patients. The possible solutions to overcome the challenges in this field are presented as practice guidelines at the end of each
section. These guidelines are expected to provide guidance in critical care settings regarding appropriate critical‑care nutrition practices and
to set up Intensive Care Unit nutrition protocols.
Keywords: Critically ill patients, enteral nutrition, guidelines, scientific formula, tube feeding

Introduction
Significance of nutrition in critical‑care settings cannot
be overstated. Critical illness is often associated with a
catabolic stress state, and patients demonstrate systemic
inflammatory response. Complications such as increased
infectious morbidity, multi‑organ failure, and prolonged
hospitalization are not uncommon. Adequate nutrition
intervention has shown to attenuate metabolic response to
stress and favorably modulate immune responses. Nutritional
support in critically ill patients prevents further metabolic
deterioration and loss of lean body mass. Decrease in length
of hospital stay, morbidity rate and improvement in patient
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outcomes have attracted and valued the use of nutrition
support in the critically ill patients.

Grading Criteria
Various existing guidelines, meta‑analyses, randomized
controlled trials (RCTs), controlled trials, and review
Address for correspondence: Dr. Yatin Mehta,
Institute of Critical Care and Anesthesiology, Medanta the Medicity,
Gurugram, Haryana, India.
E‑mail: yatinmehta@hotmail.com
This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

How to cite this article: Mehta Y, Sunavala JD, Zirpe K, Tyagi N, Garg S,
Sinha S, et al. Practice guidelines for nutrition in critically ill patients:
A relook for Indian scenario. Indian J Crit Care Med 2018;22:263-73.

© 2018 Indian Journal of Critical Care Medicine | Published by Wolters Kluwer ‑ Medknow
Page no. 65

263

Mehta, et al.: India‑specific practice guidelines on nutrition in critically ill patients

articles were reviewed for their contextual relevance and
strength.

strategy of nutritional support and further improve the patient
outcomes.

Systematic grading of the above reviewed evidence was
done (from Level I to VI, with Level I graded as strongest and
Level VI as weakest).

Nutritional support becomes important to fulfill the macro‑ and
micro‑nutrient requirements in such patients. Route‑of‑feed
administration (enteral or parenteral) needs to be decided based
on the assessment of hemodynamic status and gastrointestinal
functioning.[2] This will prevent risks associated with the faulty
feeding techniques. Early enteral nutrition (EEN) in critically
ill patient is found to be associated with many benefits and at
the same time, with reduced risk of complications.[3] Patient
outcomes in Intensive Care Unit (ICU) are affected by
appropriate timing of initiation, amount and type of nutrition.
Initiating feeding within 24–48 h of critical illness is defined as
early nutrition intervention.[4] Initiation of EN can be through
oral route or via tube feeding, based on the achievement of
nutrition adequacy targets.

Level 1 assigned to “existing guidelines;” Level 2 to
“RCTs/meta‑analysis;” Level 3 to “controlled trials/studies;”
Level 4 to “uncontrolled trials/studies;” Level 5 to “review
articles;” and Level 6 to “expert opinion/advisory board
opinion.”
The practice guidelines were then graded as Grade A, B, or C,
based on the strength of supporting evidence.
Grade A practice guidelines were supported by Level I/II
evidence and denote “strongly recommended.”
Grade B practice guidelines were supported by Level III/IV/V
evidence and denote “recommended.”
Grade C practice guidelines were supported by Level VI
evidence and denote “suggested.”
Detailed grading criteria are mentioned in Tables 1 and 2,
respectively.

V
VI

Feeding practices in hemodynamically unstable patients

Various physiometabolic changes occur in critically ill patients.
These changes may increase the risk of malnutrition. [1]
Reduction in total calories and protein intake complicates
the deteriorating clinical condition. Increase in sepsis, rise
in inflammatory biomarkers, and metabolic imbalance may
result in multiple organ failure, shock, and mortality. Thorough
assessment of critically ill patients will help in deciding the
Table 1: Strength for supportive evidence
Strength

Existing guidelines
RCTs/meta‑analysis
Controlled trial/studies
Uncontrolled trial/studies

High
High
Moderate
Moderate
to weak
Moderate
to weak
Weak

Review article
Expert opinion/advisory board opinion
RCTs: Randomized controlled trials

I
II
III
IV

3.
4.
5.

8.

Strength of
supporting evidence

Level of
Recommendation

A

High (I, II)

B

Moderate/moderate to
weak (III, IV, V)
Weak (VI)

We strongly
recommend
We recommend
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2.

7.

Grade of
recommendation

We suggest

1.

6.

Table 2: Grade of recommendation based on strength of
supporting evidence

C

Practice guidelines

All the critically ill patients should undergo nutrition
assessment, on admission[4] (A I)
Observation of signs of malnutrition (e.g., cachexia,
edema, muscle atrophy, BMI <20 kg/m2) is critical[6] (A I)
EN should be started early, preferably within first
24–48 h[4] (A I)
In case the nutrition requirement is not met adequately
with EN even after 7 days of ICU admission, then usage
of parenteral nutrition (PN) may be considered[4] (A I)
Nutritional suppor t should to be considered as
of therapeutic benefits and not just supportive or
adjunctive[4] (A I)
Electrolytes should be strictly monitored in the patient
on nutrition therapy[7] (B V)
Assessment of drug–nutrient interaction to be done on
daily basis[5] (B V)
Tube feeding to be considered if even 50%–60% of
nutrition targets are not met adequately within 72 h of
oral nutrition support (C).

Importance/indications/timing of nutrition in critically ill
patients

Type of evidence (at least one supporting)

Nutrient and electrolyte concentrations may be affected
by some drugs, either directly or indirectly. Drug–nutrient
interactions must be assessed daily. A multidisciplinary
team including nutritionists should be assessing probable
drug–nutrient interactions on daily basis.[5]

Critically ill patients may be facing reduced peristalsis,
gastrointestinal hypoperfusion and mesenteric ischemia.
EN may trigger intestinal ischemia in patients who are not
hemodynamically (HD) stable.[8] Hence, clinical monitoring
of gut function is essential before initiating EN. Critically
ill patients on two or more vasopressors/inotropes in high
doses are at the risk of developing complications such as gut
ischemia, and this may get worse with inadvertent initiation of
EN. Thus, ambiguity remains regarding the timing of initiation
of EN.[9] Neither clear guidelines nor validated studies are
available which indicate the range of systolic and diastolic
blood pressures to initiate or avoid EN.
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In HD unstable patients, EN should be initiated when the
patient is on stable/declining doses of vasopressors and
adequately volume resuscitated.[10] In such cases, trophic
feeding (10–20 mL/h) to initiate nutrition is the best strategy.[3]

Practice guidelines
1.

2.
3.
4.

Clinical monitoring of gut functioning should be started
early when the patient is HD stable (C)
Once the patient has been fluid resuscitated and stabilized
on declining doses of <2 vasopressors, EN may be started
cautiously at low rates[4] (A I)
EN should be administered within 24–48 h once the
patient is stable with vasopressors[10] (A I)
In persistent shock, early EN should be avoided[4] (A I).

Nutrition screening and assessment

Nutrition screening is done to identify patients at high
nutritional risk. Nutrition assessment is detailed evaluation
of nutrition status of the patient. Thus, subset of patients at
high nutrition risk is identified by nutrition screening, whereas
their nutrition status is evaluated in detail through nutrition
assessment process.[11] Complete nutritional history is the first
step in nutritional risk assessment. In critically ill patients,
indirect information about patient’s nutrition can be taken from
family members. Information such as unintentional weight
loss during last 3–6 months and recent decrease in nutrient
intake taken from family members can help to understand
nutritional history of the patient. The American Society of
Parenteral and Enteral Nutrition (ASPEN) 2016 guidelines
recommend using Nutrition Risk Screening‑2002 and NUTRIC
score for the determination of nutrition risk in critically ill
patients. Among the assessment tools available, subjective
global assessment (SGA) is inexpensive, quick and can be
conducted at the bedside. It is a reliable tool for inferring
outcomes in critically ill patients (detailed SGA tool referred
in Table 3).[12] However, resource constraints specific to our
critical‑care settings such as shortage of dieticians/adequately
trained paramedics and preoccupation of intensive care
physicians with other priorities make nutrition screening and
assessment difficult to be done for all the patients. Indicators
such as anthropometrics or total body fat evaluation are not
accurate to assess the nutrition status. The measurement of
plasma concentrations of hepatic proteins lacks specificity.

Practice guidelines
1.

2.
3.
4.
5.

Nutrition status of Indian malnourished patients can be
assessed by SGA[13] (B III)
Initial monitoring of nutrition intervention must be done
on daily basis and nutrition plans should be modified
accordingly[14] (A I)
It is imperative that nutritional assessment is done by
well‑qualified and trained nutritionists, dedicated to the
ICU[15] (A I)
It is desirable that nutritionist‑to‑critically ill patient ratio
be maintained at 1:25 (C)
Wherever feasible, computed tomography (cross‑sectional
imaging) or ultrasonography (U/S) can be used to assess

6.

the lean muscle mass[16] (B V)
Facilitation of nutrition assessment will require good
coordination between intensivist and nutritionist[17] (C).

Estimating energy/protein requirements

Preserving the muscle mass in ICU patient is important.
Diagnosis, illness severity, nutritional status, and treatment
of critically ill patient can influence the energy expenditure.
Uncertainty remains on what to give to the ICU patient, to
maintain the nutrition adequacy goals. The clinical outcome
is dependent on provision, components, and route of feed.
Indirect calorimetry is considered as gold standard for the
measurement of energy requirements. Predictions based on
anthropometrics or minute ventilation are not always accurate.
However, cost and convenience remain the issue with indirect
calorimeter.[18] Existing literature recommend using simplistic
weight‑based equations or published predictive equations for
calculating energy‑protein requirements[4] (some predictive
equations may be obsolete). Recommendations change for
obese patients.[4] High energy/proteins are required due to
catabolic nature of critical illness.[4] Feeding tolerance needs
to be accounted while planning EN.
Both underfeeding and overfeeding are not desirable. Underfeeding
and intolerance are often reported in critically ill patients on EN,
whereas infectious complications and overfeeding are reported
with PN. Overfeeding more than metabolic demand is detrimental.
Aggressive feeding during initial days of ICU stay can be
detrimental and may result in refeeding syndrome. Aggressive
nutrition support signals the body to halt its compensatory
mechanisms and the body turns from a catabolic to anabolic state.
Hypercapnia and refeeding syndrome are seen with overfeeding,
while negative energy balance and poor outcomes are observed
with underfeeding. Best survival is observed with calorie intake
of at least 80% of the prescribed target.[19]

Practice guidelines
1.

2.
3.
4.
5.
6.
7.
8.
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Feeding should be tailored as per the patient’s requirement
and level of tolerance (C)
Protein requirement for most critically ill patients is in
range of 1.2-2.0 g/kg body weight/day[4] (A I)
Calories should be in range of 25-30 Kcal/kg body weight/
day for most critically ill patients[4] (A I)
In severely hypercatabolic patients such as extensive
burns and polytrauma, ratio of Kcal: nitrogen should be
120:1 or even 100:1 has been accepted[20] (B V)
For obese patients, adjustment in calorie and proteins
must be done on basis of the body weight and BMI, as
detailed in Table 1 (A I)
Recommendations for critically ill patients with acute
kidney injury (AKI) are mentioned in separate section
Toronto formula is useful for estimating energy requirements
in acute stages of burn injury and must be assessed and
adjusted to changes in monitoring parameters[21] (C)
Harris–Benedict tool may not be suitable because the
equations in this method are too long and time‑consuming
and overestimate the energy requirements (C)
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Table 3: Subjective global assessment form
Name:
Date:

Medical history

A

Weight
Usual weight
Weight change past 6 months
Amount weight loss
0%‑<5% loss
5%‑10% loss
>10% loss
Weight change past 2 weeks
No change; normal weight
Increase to within 5%
Increase (1 level above)
No change, but below usual
weight
Increase to within 5%‑10%
Decrease
Dietary intake
No change; adequate
No change; inadequate
Change
Duration of change
Suboptimal diet
Full liquid
Hypocaloric liquid
Starvation
Intake borderline; increasing
Intake borderline; decreasing
Intake poor; no change
Intake poor; increasing
Intake poor; decreasing
Gastrointestinal symptoms
Frequency (never, daily, number of times/week)
Nausea
Vomiting
Diarrhea
Anorexia
None; intermittent
Some (daily >2 week)
All (daily >2 week)
Functional capacity
No dysfunction
Duration of change
Difficulty with ambulation/normal activities
Bed/chair‑ridden
Change past 2 weeks
Improved
No change
Regressed

Current weight
Percentage weight loss

Physical examination

A

B

Subcutaneous fat
Under the eyes

Slightly bulging area

Triceps

Large space between fingers

Biceps

Large space between fingers

Muscle wasting
Temple
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Well‑defined muscle/flat

B

C

Amount

Duration (<2 weeks, >2 weeks)

C
Hollowed look, depression,
dark circles
Very little space between
fingers, or fingers touch
Very little space between
fingers, or fingers touch

Slight depression

Hollowing, depression

Contd...
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Table 3: Contd...
Clavicle
Shoulder

Not visible in Males; may be visible
but not prominent in females
Rounded

Scapula/ribs

Some protrusion; may not be all the way
along
No square look; acromion process may
protrude slightly
Mild depressions or bone may show
slightly; not all areas
Mild depression

Protruding/prominent bone
Square look; bones
prominent
Bones prominent; significant
depressions
Depression; thin
Thin; no muscle definition
Bones prominent
Flat or depressed area

Bones not prominent; no significant
depressions
Quadriceps
Well rounded; no depressions
Calf
Well developed
Knee
Bones not prominent
Interosseous muscle between
Muscle protrudes; could be flat in
thumb and forefinger
females
Edema (related to malnutrition)
No sign
Mild to moderate
Severe
Ascites (related to malnutrition)
No sign
Mild to moderate
Severe
Overall SGA Rating
A
B
C
Source: Queensland Health. Available from: https://www.health.qld.gov.au/__data/assets/pdf_file/0030/143877/hphe_sga.pdf. SGA: Subjective global
assessment

9.

Weight‑based equations are preferred for energy‑protein
calculations as per Tables 4 and 5 (A I).

Route of nutrition (enteral tube feeding vs. parenteral):
Preference in critical‑care settings

EN is preferably recommended over PN as early nutrition
in critically ill patients.[22] The route of nutrition delivery
determines the effect of the nutritional intervention. Enteral
route is more physiologic, providing nutritional benefits
without adversely affecting structural–functional integrity
of gut and intestinal microbial diversity. EN has limitation
in the acute disease phase and gastrointestinal dysfunction
due to its potential lower nutritional adequacy. In contrast,
the intended nutritional requirement is better secured with
PN but hyperalimentation, hyperglycemia and infectious
complications remain the key challenges.[23]

Table 4: Appropriate energy and protein intake for adult
obese Intensive Care Unit patients
Nutrient

Recommendation

Guideline
source

Energy

11‑14 kcal/kg actual body weight/day for
ASPEN 2016
patients with BMI in the range 30‑50
22‑25 kcal/kg ideal body weight/day for
ASPEN 2016
patients with BMI >50
Proteins
2.0 g/kg ideal body weight/day for
ASPEN 2016
patients with BMI 30‑40
2.5 g/kg ideal body weight/day for
ASPEN 2016
patients with BMI ≥40
Adapted from Guidelines for the Provision and Assessment of Nutrition
Support Therapy in the Adult Critically Ill Patient: Society of Critical
Care Medicine (SCCM) and American Society for Parenteral and Enteral
Nutrition (A.S.P.E.N.) 2016. BMI: Body mass index

In critically ill patients, supplemental PN at the end of the
1st week after ICU admission is advisable when full EN
support is not possible or fails to deliver caloric targets of
up to 60%.[4]

tolerate gastric feeding in case of delayed gastric emptying
and poor intestinal motility. Such patients may benefit from
postpyloric feeding.[27]

Practice guidelines

1.

1.
2.

EN should be considered over PN[4] (A I)
Combination of EN and PN should not be routinely
recommended, except for specific indications[24] (A II).

Tube feeding

In patients with functional gastrointestinal tract, who cannot
or will not eat, enteral feeding is the preferred method.[25]
Enteral tube feeding can be done with different techniques
that cover modern nasogastric (NG) feeding using fine
tubes, nasojejunal feeding, and percutaneous endoscopic
gastrostomy feeding.
Improvements in enteral tube feeding techniques, along with
the development of wide ranges of nutritional formulae and
enteral feed pumps, have made EN an effective intervention
across various diseases.[26]
For most surgical intensive care patients, enteral feeding
is preferably initiated by NG tubes. Some patients may not

Practice guidelines
2.

NG route should be the first choice of enteral feeding.
Jejunal route can be used if required[28] (A I)
Continuous formula feeding with pumps or gravity
bags can be preferably done via fine bore (8F–12F)
tubes[29] (A I).

Tube feeding and nosocomial infections

“Nutrient content” and “microbiological safety” are very
important factors in patients with tube feeding.[30] Long‑term
enteral tube feeding with elemental diets is one of the common
but relatively unrecognized risk factors for the development
of Clostridium difficile colitis.[31] Contamination and batchto-batch inconsistency are more likely with homemade or
blenderized feeds than with scientific feeds. Maintaining
the microbial quality of hospital‑prepared blenderized
feeds within the published standards of safety is difficult.[32]
Various factors responsible for bacterial contamination of
handmade formulations include unhygienic original food
items, food‑making process and devices, blenders, hygiene
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Table 5: Recommended Energy-Protein requirements for use in Intensive Care Unit
Nutrient

Recommendations (per kg body weight per 24 h)

Guideline source

Energy

Individualize
PENG 2007
Use validated equations, in the absence of indirect calorimetry
NSIG 2010
Use 25‑30 kcal/kg, or predictive equations, or indirect calorimetry
ASPEN 2009
20‑25 kcal/kg in acute phase of critical illness
ESPEN 2006
25‑30 kcal/kg in recovery phase
25 kcal/kg
ESPEN 2009
Consider hypocaloric feeding in critically ill obese (BMI >30 kg/m2), e.g., 60%‑70% of target energy
ASPEN 2009
requirements, or 11‑14 kcal/kg actual body weight, or 22‑25 kcal/kg ideal body weight
Protein
1.3‑1.5 g protein/kg
ESPEN 2009
1.2‑2.0 g protein/kg if BMI <30 kg/m2
ASPEN 2009
2 g/kg ideal weight if BMI 30‑40 kg/m2
2.5 g/kg ideal weight if BMI >40 kg/m2
Caution with excess nitrogen in severely ill
NICE 2006
Adapted from: Intensive Care Society of Ireland. Critical Care Programme Nutrition Support (Adults) Reference Document 2012. ASPEN: American Society
of Parenteral and Enteral Nutrition; ASPEN: American Society of Parenteral and Enteral Nutrition; PENG: The Parenteral & Enteral Nutrition Group; NSIG:
Nutrition Support Interest Group (NSIG) of the Irish Nutrition and Dietetic Institute (INDI); ESPEN: European Society of Enteral & parenteral Nutrition;
NICE: National Institute for Health & Care Excellence

of the floor and air‑conditioning, environment of kitchen,
negligence by kitchen staff/nurses and food carriage process to
the wards in a hot and humid conditions. These issues should
be particularly evaluated in Indian settings. The closed system
ready‑to‑use formulae are less prone to bacterial contamination
since they do not require further preparation and hence can be
used at patient’s bed side.[30]
Feeding‑related nosocomial infections in the critically ill
patients can be prevented by maintaining the sterility of
formula feeds.[32]

Practice guidelines
1.

2.
3.
4.

Scientific formula feed should be preferred over blenderized
feeds to minimize feed contamination[33] (B III)
Whenever feasible, closed system ready‑to‑hang formula
feeds should be preferred[30] (B III)
Blenderized formulae are more likely to have bacterial
contamination than other hospital prepared diets[34] (B IV)
Hygienic methods of feed preparation, storage, and
handling of both formula feeds and blenderized feeds are
necessary[30] (B III).

Permissible underfeeding

Overfeeding is less likely to occur than underfeeding in ICU
patients receiving EN. In critically ill patient, underfeeding
is generally not recommended. However, patients having
feeding intolerance may be underfed. Furthermore, intentional
underfeeding of obese patients with BMI >30 kg/m2 may
add some benefit to the metabolic outcomes and decrease
in the length of ICU stay. Hypocaloric enteral feeding in
obese surgical patients was associated with shorter length
of ICU stay, improved nitrogen balance, and reduced use
of antibiotics.[35] In patients with acute respiratory distress
syndrome (ARDS)/acute lung injury (ALI) or those expected
to have duration of mechanical ventilation ≥72 h, either
trophic or full feeding is appropriate.[4] Under prescription by
physicians compared to the desired is one of the main reasons
268

of underfeeding.[36] Relationship between hypocaloric intake
and reduced mortality, infections, and nosocomial bacteremia
has been found in some studies.[37]

Practice guidelines
1.

2.

Intentional underfeeding can be restricted to specific
indications[28] (A I)
Obese patients can be subjected to underfeeding[38] (A I).

Monitoring tolerance and adequacy

Identification of patients at risk of feeding intolerance may
assist in development of strategies to monitor and manage
nutrition intolerance. This will ensure adequate delivery
of nutrients to the critically ill patient. The nonuniformity
of nutritional protocols to guide the practice may result in
inadequacy in the delivery of nutritional support, increased
morbidity, prolonged stay in ICU and increased mortality.
Constant monitoring of nutritional therapy is required. Factors
that might affect the desired volume, total energy, etc. of
the prescribed diet should be identified and recorded. Daily
monitoring of the same can help evaluate EN tolerance.[39]
As recommended by the ASPEN guidelines 2016, up to 500 ml
of gastric residual volume (GRV) should be used as cutoff.[4] In
case intolerance is observed, metoclopramide or erythromycin
can be used. However, in ICUs in India, there is a marked
difference of opinion regarding the exact volume of GRV
tolerance, and till such time this is resolved, we recommend
that in all high‑risk patients who cannot be assessed and are
unconscious or on ventilator or are on bolus/intermittent
feeds, GRV monitoring can be done every 6–8 hourly and the
cutoff range be kept between 300 and 500 ml. However, in
such high‑risk patients, we recommend continuous feeding.
In patients who are on continuous feeding, frequent GRV
monitoring may not be required. Role of paramedics is important
since they are the first ones to identify and report intolerance.
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Practice guidelines
1.

2.
3.
4.
5.
6.
7.

GRV should be measured by syringe aspiration and not
by suction pump[40] (A II)
GRV of <300 ml can be refed[41] (B V) if it is not blood
stained
Holding EN for GRVs <500 mL in the absence of other
signs of intolerance should be avoided[4] (A I)
However, GRV cutoff range of 300–500 mL can be
considered[42] (C), in Indian ICUs (C)
In case of high GRVs, efforts should be made to continue
feeding with reduced volumes (C)
Prokinetic agents such as metoclopramide and
erythromycin can be recommended in patients with
intolerance and risk of aspiration[4] (A I)
Nurses should be trained for monitoring tolerance (C).

Selection of appropriate enteral formula

The composition of EN products varies greatly. Considering
the basic macro‑ and micro‑nutrient requirements of the
patients, polymeric formula feeds are designed. Pharmacologic
needs such as immune modulation are covered in specialty EN
products containing arginine, glutamine, dietary nucleotides,
and ω‑3 fatty acids.
Blenderized tube feeding formula (BTF) is typically prepared at
kitchen by blending food or meals into a liquid feed. BTF may
be completely prepared from homemade food or a combination
of food and standard formula.[43] Limitations of blenderized
feeds include high microbial contamination, inconsistency in
amount and supply of nutrients (16%–50%), higher osmolality
and viscosity,[32,33] and possibility of blockage of the feeding tube.

Practice guidelines
1.
2.
3.

4.

EN should not be interrupted in the event of diarrhea[4] (A I)
Feeds can be continued while evaluating the etiology of
diarrhea[4](A I)
Use of a soluble fiber-containing formula or small peptide
semi-elemental formula in divided doses over 24 h
may benefit to patients with persistent diarrhea (after
exclusion of hyperosmolar agent intake and C. difficile
infection)[4,49] (A I)
Routine use of probiotics across the general population
of ICU patients is not recommended. Probiotics should
be used only for select medical and surgical patient
populations, for which RCTs have documented safety and
outcome benefit[4] (A I).

Importance of micronutrients

Significant redox imbalances leading to systemic inflammatory
response syndrome, mitochondrial dysfunction, and multi‑organ
failure are seen in critical illness. Preexisting malnutrition,
severity of current illness, and side effects of various
therapeutic regimens/procedures may result in micronutrient
deficiencies.[50] Depressed immunity, compromised wound
healing and increased morbidity/mortality can be the
consequences of such deficiencies. Hence, supplemental trace
elements and vitamins represent an important therapeutic
nutrition intervention to help reduce aforesaid complications.
Effectiveness of intervention depends on adherence to strict
timings, duration, and doses of micronutrients and/or the
method of administration.[50,51] Selenium is considered as one
of the most important micronutrients.[52]

EN can be initiated with the standard polymeric formula.
The routine use of specialty/disease‑specific formulae is not
recommended in all critically ill patients. In comparison to
formula feeds, blenderized feeds deliver lesser energy and
protein values.

Practice guidelines

Practice guidelines

3.

2.

Immune‑enhancing enteral nutrition

1.

3.

Standard polymeric formula feed should be recommended
in critically ill patients[44,45] (A I)
Inconsistency in nutrient level can be avoided using the
standard polymeric formula feeds[33] (B III)
Routine use of specialty formula feeds should be
avoided[4] (A I).

Enteral feeding and diarrhea

Passage of three or more loose/liquid stools per day or more
frequent passage than normal for the individual is defined as
diarrhea.[46] Diarrhea is commonly observed in critically ill
patients. Physicians are confronted with myriad of definitions
of diarrhea. Enteral tube feeding is perceived to be the key cause
among the various factors causing diarrhea. Understanding
of enteral tube formulae, their composition and effect in
the presence of gut dysfunction are important for managing
diarrhea.[47] Patients with persistent diarrhea may benefit with
the use of mixed fiber‑containing or soluble fiber‑supplemented
or small peptide‑based semi‑elemental formula feeds.[48]

1.

2.

Preexisting micronutrients’ deficiency should be
evaluated/assessed[53] (B V)
Patients on formula feeds may not require additional
micronutrients, vitamins, and trace elements, if they are
on complete and balanced formula feeds[6] (A I)
Micronutrients can be supplemented in patients on
blenderized feeds and those on PN (C).

Inflammatory/oxidative stress responses and impaired immune
function may be favorably modulated by immune‑modulating
nutrients such as ω‑3 fatty acids, selenium, and antioxidants.[54]
Patients suffering from trauma, traumatic brain injury (TBI),
and ARDS may be prescribed immune‑modulating nutrients.
Glutamine supplementation has been shown to reduce
nosocomial infections and length of hospital stay in critically
ill surgical patients, without showing reduction in mortality.[55]

Practice guidelines
1.

2.
3.
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Immune‑modulating nutrients should not be used
routinely[4] (A I)
In ICU patients with very severe illness and not tolerating
more than 700 mL enteral formulae per day, immune
nutrients should not be used[22] (A I)
Immune‑modulating nutrients could be considered
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4.

for patients with TBI and perioperative patients in the
surgical ICU[4] (A I)
Glutamine is not recommended in critically ill patients
with multiple organ failure[56](B V).

Standard nutrition in hepatic failure

Dietary misconceptions exist regarding the nutrition
intervention in liver diseases, especially in Indian setting.
Malnutrition is common in patients with end‑stage liver
failure and hepatic encephalopathy (HE). Inadequate
dietary intake, altered synthesis/absorption of nutrients,
increased protein losses, hypermetabolism, and inflammation
contribute to malnutrition in this patient population.
Compensation of nutrition deficiencies is recommended in
such patients.[57]

Standard nutrition in respiratory compromised

Chronic obstructive pulmonary disease (COPD) is a chronic
inflammatory disorder of the lung and is characterized by
progressive, persistent airflow obstruction.[64] Malnutrition
incidence reported in critically ill COPD patients with
acute respiratory failure (ARF) is up to 60%.[65] Reduced
body weight and low fat‑free mass are recognized as poor
prognostic factors.[66] Osteoporosis is a commonly observed
comorbid condition in COPD.[67,68] Nutrition and ventilation
are essentially related. Giving small and frequent feeds without
manipulating macronutrient composition helps attain optimal
efficacy of oral nutrition intervention in clinically stable COPD
patients.[69]

Practice guidelines

Sodium restriction is the first dietary restriction to prevent
development of edema and ascites. However, strict restriction
may lead to protein‑calorie malnutrition.[58] A sodium restriction
to 2 g per day is recommended in patients with ascites.[59]

1.

Practice guidelines

3.

2.

4.

1.

3.

4.
5.
6.

EN should be preferred in patients with acute and/or
chronic liver disease, admitted to ICU[4] (A I)
No beneficial effects of branched‑chain amino acid
formulations in critically ill patients with encephalopathy
who are receiving first‑line luminal antibiotics[4] (A I)
Protein supplementation is recommended in liver
failure. Protein‑energy determination should be based
on “dry” body weight or usual weight instead of actual
weight[4] (A I)
Protein restriction should be avoided in refractory
encephalopathy[60] (B V)
A whole‑protein formula providing 35–40 kcal/kg
body weight/day energy intake and 1.2–1.5 g/kg body
weight/day protein is recommended[61] (A I)
Tailor sodium restriction to absolute need[60] (B V).

Standard nutrition in traumatic brain injury

In TBI, there is hypermetabolism and hypercatabolism with
increased risk of muscle wasting, tissue atrophy, weight
loss, negative nitrogen balance, and malnutrition.[62] Early
nutritional intervention reduces the secretion of catabolic
hormones and preserves body weight and muscle mass. As
soon as volume resuscitation is complete and the patient is HD
stable, EN should be attempted.[5] EN may facilitate recovery
of TBI patients in the rehabilitation settings.[63]

Practice guidelines
1.

2.
3.
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Initiation of EEN after posttrauma period (within 24–48 h
of injury), once the patient is HD stable, is recommended[4]
(A I)
Protein recommendations should be in the range of
1.5–2.5 g/kg/day[4](A I)
Arginine‑containing immune‑modulating formulations or
eicosapentaenoic acid/docosahexaenoic acid supplement
with standard enteral formula in TBI patients is
recommended[4] (A I).

2.

5.

Calorie‑dense EN formulations should be recommended
for patients with ARF (especially if in state of volume
overload)[4](A I)
Small frequent feeds should be preferred to improve
nutritional compliance[69] (A I)
Monitor i ng of ser u m phosphate concent ration
and replacement of phosphate when needed is
recommended[4] (A I)
A specialty high‑fat/low‑carbohydrate formulation is not
recommended for ICU patients with ARF[4] (A I)
There is no additional advantage of disease‑specific
low‑carbohydrate and high‑fat over standard or
high‑protein or high‑energy oral nutritional supplement
in stable COPD patients[69] (A I).

Standard nutrition in acute kidney injury

Abrupt loss of kidney function resulting in failure to maintain
fluid, electrolyte, and acid–base homeostasis is known as
AKI.[70] In India, the overall incidence of AKI in ICU is
approximately 20%–50% and can have mortality ratio of
over 50%.[71] Hypercatabolism with lean body mass loss
is responsible for protein energy wasting, which leads to
increased morbidity and mortality risk in AKI.[72] Critically ill
patients with AKI have significant protein catabolism, abnormal
carbohydrate metabolism, and altered fat metabolism. This
becomes more complicated in AKI patients on continuous
renal replacement therapy since there are higher protein and
micronutrient losses.[73]

Practice guidelines
1.

2.
3.
4.
5.

Standard enteral formula is recommended for ICU
patients with AKI[4] (A I)
Protein should not be restricted in patients with renal
insufficiency[4] (A I)
Daily protein intake should be in the range of 1.2–1.7 g/kg
actual body weight in AKI patients (C)
Provision of adequate nonprotein calories should be
maintained to achieve total energy intake in patients with
AKI[74] (B V)
In case of significant electrolyte imbalance, a specialty
formulation designed for renal failure should be
considered[4] (A I)
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6.

Low potassium and low phosphate diets can be
implemented where corresponding serum levels are
high[4] (A I).

Documentation of nutrition practices

Documentation of day‑to‑day nutrition practices is an important
factor and often lacking in the Indian nutrition practice. None of
the international guidelines have discussed and recommended
about the organized documentation of the nutrition practices. To
obtain high‑quality nutrition care, nutritional practices should
be documented from the very first step, i.e., with diagnosis
and then with assessment, intervention, and monitoring.
Maintenance of documents should be done collaboratively by
all the team members involved in the care of critically ill patient.
Attitude and approach of less documentation, illegible
documentation, documenting few variables such as volume,
duration, and improper record of calories – proteins
supplied – are key barriers in the development of high‑quality
documentation practices.

Practice guidelines
1.

2.

Documentation of body weight and its review on weekly
basis is recommended.[75] (A II)
Documentation of the below mentioned is also
recommended (C):
• Screening and assessment tools used along with their
scores and the weekly review scores
• Nutritional diagnosis
• Nutrition care plan on daily basis
• Infectious complications and stool frequency on daily
basis.

Conclusion

1.
2.
3.
4.

5.
6.

7.
8.
9.
10.

11.
12.
13.

Nutrition is now regarded to be of therapeutic benefit and not
just an adjunctive or support, in improving patient outcomes.
Early, optimum, and adequate nutrition helps improve patients’
overall prognosis and at the same time reduce the length of
stay. EN is preferable in majority of cases. Scientific nutrition
in the form of standard formula feeds should be preferred in
majority of ICU patients over blenderized feeds. In comparison
to blenderized feeds, the standard formula feeds have benefits
of better feed hygiene, certain nutrient delivery, and lesser
osmolality and viscosity. Scientific nutrition intervention is
very important to achieve better clinical outcomes. Based on
the Discussions and Practice Guidelines, an ICU nutrition
protocol has been devised [in Annexure I] to be used in
critical‑care settings.
Further, larger Indian multicenter studies are required to
strengthen nutrition practices.

Financial support and sponsorship

References

Outcome of a series of three advisory board meetings supported
by Abbott Nutrition International - India.

14.

15.
16.
17.

18.
19.
20.
21.

Conflicts of interest

There are no conflicts of interest.
Indian Journal of Critical Care Medicine ¦ Volume 22 ¦ Issue 4 ¦ April 2018
Page no. 73

Maday KR. The importance of nutrition in critically ill patients. JAAPA
2017;30:32‑7.
Dumlu EG, Özdedeoğlu M, Bozkurt B, Tokaç M, Yalçin A, Öztürk L,
et al. A general consideration of the importance of nutrition for critically
ill patients. Turk J Med Sci 2014;44:1055‑9.
Yang S, Wu X, Yu W, Li J. Early enteral nutrition in critically ill patients
with hemodynamic instability: An evidence‑based review and practical
advice. Nutr Clin Pract 2014;29:90‑6.
McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR,
Braunschweig C, et al. Guidelines for the provision and assessment of
nutrition support therapy in the adult critically ill patient: Society of
Critical care Medicine (SCCM) and American Society for Parenteral
and Enteral Nutrition (A.S.P.E.N.). JPEN J Parenter Enteral Nutr
2016;40:159‑211.
Campos BB, Machado FS. Nutrition therapy in severe head trauma
patients. Rev Bras Ter Intensiva 2012;24:97‑105.
Jolliet P, Pichard C, Biolo G, Chioléro R, Grimble G, Leverve X,
et al. Enteral nutrition in intensive care patients: A practical approach.
Working Group on Nutrition and Metabolism, ESICM. European Society
of Intensive Care Medicine. Intensive Care Med 1998;24:848‑59.
Cook AM, Peppard A, Magnuson B. Nutrition considerations in
traumatic brain injury. Nutr Clin Pract 2008;23:608‑20.
Flordelís Lasierra JL, Pérez‑Vela JL, Montejo González JC. Enteral
nutrition in the hemodynamically unstable critically ill patient. Med
Intensiva 2015;39:40‑8.
Wells DL. Provision of enteral nutrition during vasopressor therapy for
hemodynamic instability: An evidence‑based review. Nutr Clin Pract
2012;27:521‑6.
Heyland DK, Dhaliwal R, Drover JW, Gramlich L, Dodek P; Canadian
Critical Care Clinical Practice Guidelines Committee, et al. Canadian
clinical practice guidelines for nutrition support in mechanically
ventilated, critically ill adult patients. JPEN J Parenter Enteral Nutr
2003;27:355‑73.
Hensurd DD. Nutrition screening and assessment. Med Clin North Am
1999;83:1525‑46.
Fontes D, Generoso Sde V, Toulson Davisson Correia MI. Subjective
global assessment: A reliable nutritional assessment tool to predict
outcomes in critically ill patients. Clin Nutr 2014;33:291‑5.
Tapiawala S, Vora H, Patel Z, Badve S, Shah B. Subjective global
assessment of nutritional status of patients with chronic renal
insufficiency and end stage renal disease on dialysis. J Assoc Physicians
India 2006;54:923‑6.
Nutrition Support for Adults: Oral Nutrition Support, Enteral tube
Feeding and Parenteral Nutrition NICE Clinical Guidelines, No 32
National Collaborating Centre for Acute Care (UK); 2006. Available
from: https://www.nice.org.uk/guidance/cg32. [Last updated on 2017
Aug 17; Last accessed on 2017 Sep 19].
Rungta N. ICU Planning and Designing in India‑Guidelines 2010;
2010. Available from: http://www.isccm.org/images/Section1.pdf.
[Last accessed on 2017 Sep 19].
Prado CM, Heymsfield SB. Lean tissue imaging: A new era for
nutritional assessment and intervention. JPEN J Parenter Enteral Nutr
2014;38:940‑53.
A.S.P.E.N. Practice Management Task Force, Delegge M, Wooley JA,
Guenter P, Wright S, Brill J, et al. The state of nutrition support teams
and update on current models for providing nutrition support therapy to
patients. Nutr Clin Pract 2010;25:76‑84.
Guttormsen AB, Pichard C. Determining energy requirements in the
ICU. Curr Opin Clin Nutr Metab Care 2014;17:171‑6.
Preiser JC, van Zanten AR, Berger MM, Biolo G, Casaer MP, Doig GS,
et al. Metabolic and nutritional support of critically ill patients:
Consensus and controversies. Crit Care 2015;19:35.
Kozar R, Moore F. McQuiggan M. Nutritional support of the stressed
ICU patient. ACCP Critical Care Board Review. 2003; p. 439-61.
Darton A. Clinical Practice Guidelines Nutrition Burn Patients
Management‑NSW Statewide Burn Injury Service. Agency for Clinical
Innovation; 2011. p. 3. Available from: https://www.aci.health.nsw.gov.
au/__data/assets/pdf_file/0009/162639/SBIS_Nutrition_CPG_new_
271

Mehta, et al.: India‑specific practice guidelines on nutrition in critically ill patients
format.pdf. [Last accessed on 2017 Sep 19].
22. Kreymann KG, Berger MM, Deutz NE, Hiesmayr M, Jolliet P,
Kazandjiev G, et al. ESPEN guidelines on enteral nutrition: Intensive
care. Clin Nutr 2006;25:210‑23.
23. Elke G, van Zanten AR, Lemieux M, McCall M, Jeejeebhoy KN,
Kott M, et al. Enteral versus parenteral nutrition in critically ill patients:
An updated systematic review and meta‑analysis of randomized
controlled trials. Crit Care 2016;20:117.
24. Dhaliwal R, Jurewitsch B, Harrietha D, Heyland DK. Combination
enteral and parenteral nutrition in critically ill patients: Harmful or
beneficial? A systematic review of the evidence. Intensive Care Med
2004;30:1666‑71.
25. Gopalan S, Khanna S. Enteral nutrition delivery technique. Curr Opin
Clin Nutr Metab Care 2003;6:313‑7.
26. White H, King L. Enteral feeding pumps: Efficacy, safety, and patient
acceptability. Med Devices (Auckl) 2014;7:291‑8.
27. Schröder S, van Hülst S, Claussen M, Petersen K, Pich B, Bein B, et al.
Postpyloric feeding tubes for surgical intensive care patients. Pilot
series to evaluate two methods for bedside placement. Anaesthesist
2011;60:214‑20.
28. McClave SA, DiBaise JK, Mullin GE, Martindale RG. ACG clinical
guideline: Nutrition therapy in the adult hospitalized patient. Am J
Gastroenterol 2016;111:315‑34.
29. Pirlich M, Smoliner C. Approach to Oral and Enteral Nutrition (PN)
in Adults. ESPEN LLL Programme; 2016. Available from:
http://www.lllnutrition.com/mod_lll/TOPIC8/m84.pdf. [Last accessed
on 2017 Sep 19].
30. Baniardalan M, Sabzghabaee AM, Jalali M, Badri S. Bacterial safety of
commercial and handmade enteral feeds in an Iranian teaching hospital.
Int J Prev Med 2014;5:604‑10.
31. Larentis DZ, Rosa RG, Dos Santos RP, Goldani LZ. Outcomes and risk
factors associated with clostridium difficile diarrhea in hospitalized
adult patients. Gastroenterol Res Pract 2015;2015:346341.
32. Sullivan MM, Sorreda‑Esguerra P, Santos EE, Platon BG, Castro CG,
Idrisalman ER, et al. Bacterial contamination of blenderized whole food
and commercial enteral tube feedings in the Philippines. J Hosp Infect
2001;49:268‑73.
33. Mokhalalati JK, Druyan ME, Shott SB, Comer GM. Microbial,
nutritional and physical quality of commercial and hospital prepared
tube feedings in Saudi Arabia. Saudi Med J 2004;25:331‑41.
34. Jalali M, Sabzghabaee AM, Badri SS, Soltani HA, Maracy MR. Bacterial
contamination of hospital‑prepared enteral tube feeding formulas in
Isfahan, Iran. J Res Med Sci 2009;14:149‑56.
35. Dickerson RN, Boschert KJ, Kudsk KA, Brown RO. Hypocaloric enteral
tube feeding in critically ill obese patients. Nutrition 2002;18:241‑6.
36. Kim H, Shin JA, Shin JY, Cho OM. Adequacy of nutritional support and
reasons for underfeeding in neurosurgical Intensive Care Unit patients.
Asian Nurs Res (Korean Soc Nurs Sci) 2010;4:102‑10.
37. Seron‑Arbeloa C, Zamora‑Elson M, Labarta‑Monzon L, Mallor‑Bonet T.
Enteral nutrition in critical care. J Clin Med Res 2013;5:1‑1.
38. McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR,
Braunschweig C, et al. Guidelines for the provision and assessment of
nutrition support therapy in the adult critically ill patient: Society of
Critical Care Medicine (SCCM) and American Society for Parenteral
and Enteral Nutrition (A.S.P.E.N.). JPEN J Parenter Enteral Nutr
2016;40:159‑211.
39. Araújo‑Junqueira L, De‑Souza DA. Enteral nutrition therapy for
critically ill adult patients; critical review and algorithm creation. Nutr
Hosp 2012;27:999‑1008.
40. Ellis RJ. In vitro Comparison of Gastric Aspirate Methods and
Feeding Tube Properties on the Quantity and Reliability of Obtained
Aspirate Volume. Indiana University. Available from: https://www.
scholarworks.iupui.edu/bitstream/handle/1805/3690/Bartlett_Ellis_
Dissertation_2013a.pdf. [Last accessed on 2017 Sep 19].
41. Guo B. Gastric residual volume management in critically ill
mechanically ventilated patients: A literature review. Proc Singapore
Healthc 2015;24:171‑80.
42. Rice TW. Gastric residual volume: End of an era. JAMA 2013;309:283‑4.
43. Brown B, Roehl K, Betz M. Enteral nutrition formula selection: Current
evidence and implications for practice. Nutr Clin Pract 2015;30:72‑85.
272

44. Intensive Care Society of Ireland. Critical Care Programme Nutrition
Support (Adults) Reference Document. Irish Nutrition and Dietetic
Institute; 2012. Available from: http://www.criticalcarenutrition.com/
docs/BOB/ReferenceDoc.pdf. [Last accessed on 2017 Sep 19].
45. ICU Enteral Feeding Guidelines [Internet] Available from: www.
surgicalcriticalcare.netGuidelinesICU%20nutrition%202017.pdf. [Last
revised on 2017 Sep 04; Last cited on 2017 Sep 19].
46. Diarrheal Disease. Switzerland, Geneva: World Health Organization
Media Centre. Available from: http://www.who.int/mediacentre/
factsheets/fs330/en. [Last updated on 2017 May; Last accessed on 2017
Sep 19].
47. de Brito‑Ashurst I, Preiser JC. Diarrhea in critically ill patients: The role
of enteral feeding. JPEN J Parenter Enteral Nutr 2016;40:913‑23.
48. Taylor BE, McClave SA, Martindale RG, Warren MM, Johnson DR,
Braunschweig C, et al. Guidelines for the provision and assessment of
nutrition support therapy in the adult critically ill patient: Society of
Critical Care Medicine (SCCM) and American Society for Parenteral
and Enteral Nutrition (A.S.P.E.N.). Crit Care Med 2016;44:390‑438.
49. Tarleton SM, Kraft CA, DiBaise JK. Fiber‑enriched enteral formulae:
Advantageous or adding fuel to the fire? Pract Gastroenterol
2013;124:11‑22.
50. Manzanares W, Dhaliwal R, Jiang X, Murch L, Heyland DK.
Antioxidant micronutrients in the critically ill: A systematic review and
meta‑analysis. Crit Care 2012;16:R66.
51. Bajwa SJ. The underestimated nutritional aspects of micronutrients
supplementation in intensive care. J Med Nutr Nutraceut 2013;2:114‑6.
52. Angstwurm MW, Gaertner R. Practicalities of selenium supplementation
in critically ill patients. Curr Opin Clin Nutr Metab Care 2006;9:233‑8.
53. Dabhi L, Dabhi A. The role of micronutrients in ICU. GMJ 2014;69:32‑4.
54. Lee JG, Kim YS, Lee YJ, Ahn HY, Kim M, Kim M, et al. Effect
of immune‑enhancing enteral nutrition enriched with or without
beta‑glucan on immunomodulation in critically ill patients. Nutrients
2016;8. pii: E336.
55. Chen QH, Yang Y, He HL, Xie JF, Cai SX, Liu AR, et al. The effect of
glutamine therapy on outcomes in critically ill patients: A meta‑analysis
of randomized controlled trials. Crit Care 2014;18:R8.
56. Wernerman J. Glutamine supplementation to critically ill patients? Crit
Care 2014;18:214.
57. Bémeur C, Desjardins P, Butterworth RF. Role of nutrition in the
management of hepatic encephalopathy in end‑stage liver failure. J Nutr
Metab 2010;2010:489823.
58. Eghtesad S, Poustchi H, Malekzadeh R. Malnutrition in liver
cirrhosis: The influence of protein and sodium. Middle East J Dig Dis
2013;5:65‑75.
59. Rai R, Nagral S, Nagral A. Surgery in a patient with liver disease. J Clin
Exp Hepatol 2012;2:238‑46.
60. Krenitsky J. Nutrition for patients with hepatic failure. Pract
Gastroenterol 2003;6:23‑42.
61. Plauth M, Cabré E, Riggio O, Assis‑Camilo M, Pirlich M, Kondrup J,
et al. ESPEN guidelines on enteral nutrition: Liver disease. Clin Nutr
2006;25:285‑94.
62. Vizzini A, Aranda‑Michel J. Nutritional support in head injury. Nutrition
2011;27:129‑32.
63. Horn SD, Kinikini M, Moore LW, Hammond FM, Brandstater ME,
Smout RJ, et al. Enteral nutrition for patients with traumatic brain injury
in the rehabilitation setting: Associations with patient preinjury and injury
characteristics and outcomes. Arch Phys Med Rehabil 2015;96:S245‑55.
64. Itoh M, Tsuji T, Nemoto K, Nakamura H, Aoshiba K. Undernutrition in
patients with COPD and its treatment. Nutrients 2013;5:1316‑35.
65. Pingleton SK. Enteral nutrition in patients with respiratory disease. Eur
Respir J 1996;9:364‑70.
66. Rawal G, Yadav S. Nutrition in chronic obstructive pulmonary disease:
A review. J Transl Int Med 2015;3:151‑4.
67. Hattiholi J, Gaude GS. Prevalence and correlates of osteoporosis in
chronic obstructive pulmonary disease patients in India. Lung India
2014;31:221‑7.
68. Jørgensen NR, Schwarz P, Holme I, Henriksen BM, Petersen LJ,
Backer V, et al. The prevalence of osteoporosis in patients with chronic
obstructive pulmonary disease: A cross sectional study. Respir Med
2007;101:177‑85.

Indian Journal of Critical Care Medicine ¦ Volume 22 ¦ Issue 4 ¦ April 2018
Page no. 74

Mehta, et al.: India‑specific practice guidelines on nutrition in critically ill patients
69. Anker SD, John M, Pedersen PU, Raguso C, Cicoira M, Dardai E, et al.
ESPEN guidelines on enteral nutrition: Cardiology and pulmonology.
Clin Nutr 2006;25:311‑8.
70. Lewington A, Kanagasundaram S. Renal association clinical
practice guidelines on acute kidney injury. Nephron Clin Pract
2011;118 Suppl 1:c349‑90.
71. Case J, Khan S, Khalid R, Khan A. Epidemiology of acute kidney injury
in the Intensive Care Unit. Crit Care Res Pract 2013;2013:479730.
72. Fiaccadori E, Cremaschi E, Regolisti G. Nutritional assessment
and delivery in renal replacement therapy patients. Semin Dial

2011;24:169‑75.
73. Downs J. Nutritional management of acute kidney injury in
the critically ill: A focus on enteral feeding. S Afr J Clin Nutr
2014;27:187‑93.
74. Fiaccadori E, Regolisti G, Cabassi A. Specific nutritional problems in
acute kidney injury, treated with non‑dialysis and dialytic modalities.
NDT Plus 2010;3:1‑7.
75. Arabi YM, Aldawood AS, Haddad SH, Al‑Dorzi HM, Tamim HM,
Jones G, et al. Permissive underfeeding or standard enteral feeding in
critically ill adults. N Engl J Med 2015;373:1281.

Annexure
Annexure I
ICU NUTRITION PROTOCOL (BASED ON PRACTICE GUIDELINES)
PATIENT ADMISSION

Section 1 Hemodynamic instability
• 2 or more vasopressor/ inotropes

Check if patient hemodynamically stable (Section 1)
Screening & assessment of nutrition status (2A)
• Assess for malnutrition
• Calculate the nutrition requirement (2B)

No

Section 2A Nutritional Assessment
1. Patient history
• Disease state associated with risk of malnutrition
• Recent weight loss (5% BW in 3 weeks or 10% BW in 3 months)
• Decreased Food intake before admission
• History of alcoholism and drug abuse
2. Assessment of present condition
• Disease associated with hyper-metabolism and prolonged catabolic activity
• (Multiple injuries/burns/sepsis/mods)
• Signs of malnutrition on physical examination
(Cachexia, muscle atrophy and oedema)
• BMI

Wait for stabilization

Can enteral feeding be initiated?

Yes

No

Oral
Monitor patient’s intake
Start ONS/EN if
requirement is not met

Tube feeding

initiate PN,
if the patient is
malnourished

INITIATE EN
• Tube placement
• Start within 24-48 hrs of admission

START EARLY – Advance towards full goals gradually
• Start with standard polymeric formula
• TROPHIC feeds 10-20 mL/hr

Section 3 Symptoms indicating gut dysfunction
• Regurgitation/nausea/vomiting
• Aspiration (presence of feeding formula in tracheal aspirate)
• GRV: >300 mL, monitoring 4–8 hourly
• Diarrhea: >3 loose stools /day

CHECK TOLERANCE
Patients tolerating feeds

Section 2B Energy Protein requirement
• Energy: 25-30 kcal/kg BW/day
• Protein: 1.2-2 gm/kg BW
Can be higher in trauma*
(Depends also on patient condition)

Patients not tolerating feeds

Start as tolerated

Evaluate symptoms & if patient
unconscious, then check aspirate
Step up calories and volume
(Section 3)
gradually to achieve
desired intakes
Check other reasons for
intolerance (4A)
Measures to improve tolerance (4B)

Section 4A Reasons for intolerance
• Antibiotics/Sorbitol
• Infections/Osmotic diarrhea
• Other medications
Section 4B Measures to improve tolerance
• Use of prokinetics, • Head of bed at 30–45°
• Use of post pyloric route of feed • To avoid VAP, use chlorhexidine
mouthwash*

Switch to semi-elemental formula
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