
The purpose of any nutrition guidelines is to improve
the quality of care for patients and improve clinical

effectiveness by implementation of evidence-based care
in daily practice. However, the potential of guidelines for
resolving clinical questions should not be overstated. Care
has to be given to the quality of guidelines, effects on out-
come as well as their effective implementation into daily
practice. Despite high adherence to some recommenda-
tions, large gaps exist between many recommendations and
actual practice in intensive care units, and consequently
nutrition therapy is suboptimal. We have formulated a prac-
tical middle path or �best feasible" practice that can serve
as targets for future quality improvement initiatives.

Goal Directed Treatment :
The primary goal of nutritional support is to supply

the substrate necessary to meet the metabolic needs of criti-
cal illness. These needs vary with the phase of critical ill-
ness:

� Acute critical illness is characterized by catabolism
exceeding anabolism1-3. Carbohydrates are the preferred
energy source during this period because fat mobilization
is impaired4. Nutritional support supplies the carbohydrates
necessary to meet the demands of the catabolic state. This
is hoped to mitigate the usual metabolic response to the
inflammatory state that accompanies critical illness, the
breakdown of muscle proteins into amino acids that serve
as the substrate for gluconeogenesis5.

� Recovery from critical illness is characterized by
anabolism exceeding catabolism. Nutritional support pro-
vides substrate for the anabolic state, during which the body
corrects hypoproteinemia, repairs muscle loss, and replen-
ishes other nutritional stores6.

Another goal of nutritional support is to alter the course
and outcome of the critical illness. The positive effects of
nutritional support on clinical outcomes are the most im-
portant objective of any nutritional team.

Outcomes � Enteral and parenteral nutrition appear
to confer different clinical outcomes in critically ill pa-
tients. This is the evidence that guides our approach to
selecting patients for nutritional support.

Enteral Nutrition � All patients who are not ex-
pected to be on a full oral diet within three days should
receive nutritional support. Enteral nutrition may de-
crease the incidence of infection in critically ill patients if
provided early in the course of critical illness7-10. This ef-
fect has been demonstrated in clinical trials that compared
patients who received early enteral nutrition (usually de-
fined as within 48 hours) to patients who received either
delayed enteral nutrition or intravenous fluids only.

This 'gut hypothesis of multiple organ failure' has led
to the recommendation that enteral nutrition be started as
soon as possible after surgery or in nonsurgical patients
after admission to the intensive care unit. It is hoped that
enteral nutrition will preserve splanchnic flow and pre-
vent mucosal breakdown11.

A meta-analysis of 15 randomised controlled trials9

evaluated the effects of early EN in adult patients after
surgery, trauma, head injury, burns or suffering from acute
medical conditions. Early EN was associated with a sig-
nificant reduction in infectious complications and length
of stay. Owing to the heterogeneity between the studies
however, the results of this meta-analysis have to be inter-
preted with caution.

In summary, the evidence supports a clinically impor-
tant and statistically significant reduction in infection when
enteral nutrition is administered early to critically ill surgi-
cal patients, as well as a clinically important and almost
statistically significant reduction in mortality. Potential ben-
efit of early enteral nutrition outweighs the likelihood of
harm and it should be prescribed for most critically ill pa-
tients who do not have contraindications to enteral feeding.
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Parenteral nutrition  :
There is no evidence that parenteral nutrition improves

important clinical outcomes in critically ill patients. A meta-
analysis of 69 randomized trials (3750 patients) compared
the clinical outcomes of patients who received parenteral
nutrition to those who received either no nutrient intake or
only dextrose-containing intravenous fluids12. Among all
patients, there was no favourable difference in mortality
or any other clinical outcome. Patients who received
parenteral nutrition had a 5 percent increase in the inci-
dence of infection.

Enteral versus parenteral � Direct comparisons of
enteral nutrition to parenteral nutrition indicate that en-
teral nutrition is associated with a lower incidence of in-
fection, but not mortality. It is intuitive, however, that the
eventual goal in critically ill patients is to feed them enter-
ally as soon as they are able to tolerate such intake. The
problem is that enteral feeding is fraught with both techni-
cal and physiological challenges. These often result in in-
adequate caloric intake, especially upon starting the nutri-
tion. Therefore, it may be necessary to supplement the
enteral intake with parenteral nutrition.

Patient Selection :
� For most critically ill patients who have no

contraindications to enteral nutrition, begin enteral feed-
ing within 48 hours because the potential benefits of early
enteral feeding outweigh its risks.

� For adequately nourished patients who have
contraindications to enteral nutrition, DO NOT initiate
parenteral nutrition until the patient has had little or no
nutritional intake for an extended period (approximately two
weeks). This reflects the lack of evidence that early parenteral
nutrition is beneficial to patients who are nourished13.

� For malnourished patients who have contraindica-
tions to enteral nutrition, initiate parenteral nutrition. As a
general guideline, it is reasonable to assume that malnutri-
tion is impending in any patient who has had little or no
nutritional intake for two weeks.

Contraindications � Early enteral nutrition is con-
traindicated in critically ill patients who are hemodynami-
cally unstable and have not had their intravascular volume
fully resuscitated, since such patients may be predisposed
to bowel ischemia14. Other contraindications to enteral
nutrition include bowel obstruction, severe and protracted
ileus, major upper gastrointestinal bleeding, intractable
vomiting or diarrhea, hemodynamic instability, gastrointes-
tinal ischemia, a high output fistula, and a new gastrointes-
tinal anastomosis distal to the infusion site that the sur-
geon feels is at risk of dehiscence.

Some conditions previously considered contraindica-
tions to enteral nutrition are no longer considered as such.
Examples include hyperemesis gravidarum and the absence
of bowel sounds or flatus following routine colorectal sur-
gery or surgery for bowel perforation15. While such pa-

tients remain at increased risk for vomiting, enteral nutri-
tion may confer an overall benefit since it may decrease
the risk of infection16.

Contraindications to parenteral nutrition include
hyperosmolality, severe hyperglycemia, severe electrolyte
abnormalities, volume overload, and inadequate attempts to
feed enterally. Sepsis or systemic inflammatory response syn-
drome is a relative contraindication to parenteral nutrition.

Nutritional Requirements � Once it has been deter-
mined that a critically ill patient will receive nutritional
support, the patient's nutritional requirements must be de-
termined. These requirements are used to select the ap-
propriate formulation and rate of administration.

Based on BMI � For patients who are underweight (body
mass index [BMI] <18.5 kg/m2), use the current weight as
the dosing weight. The reason is that calculation of caloric
intake based on ideal body weight could lead to the adminis-
tration of excess calories and induce refeeding syndrome17.

For patients whose weight is normal (BMI 18.5 to 24.9
kg/m2) or who are overweight (BMI 25 to 29.9 kg/m2),
literature suggests using the current weight as the dosing
weight. An effort should be made to subtract the estimated
weight of any peripheral edema.

For patients who are obese (BMI >30 kg/m2), litera-
ture suggests that the dosing weight be adjusted. The pur-
pose of adjusting the dosing weight of patients who are
obese is to account for the absence of metabolic require-
ments by fat tissues.

Calories � Patients burn more calories during critical
illness, but may do worse when provided excess calories. A
safe starting point for most critically ill patients is 18 kcal/
kg per day18. Initially underfeeding patients who are criti-
cally ill is controversial, but there is some evidence that it
may improve clinical outcomes. Attempting to achieve a
goal of 25 to 30 kcal/kg per day within one week is reason-
able for most stable patients. A goal of 35 kcal/kg per day is
an acceptable goal if weight gain is desired. Weight gain
should not be attempted until the patient is stable and in a
lower inflammatory state. Keep the caloric goal at 25 kcal/
kg per day or less if extubation is imminent.

Protein � Protein requirements increase as illness be-
comes more severe. Thus, patients with only mild to moder-
ate illness require only 0.8 to 1.2 g/kg per day. Critically ill
patients generally require 1.2 to 1.5 g/kg per day and patients
with severe burns may need as much as 2.0 g/kg per day.

Immunonutrition :
Immunonutrition is a relatively new concept in critical

care feeding to which there is a growing body of evidence
reporting benefits. Such feeds may contain arginine,
omega-3 fatty acids, nucleotides and glutamine. Patients
with a mild sepsis (APACHE 11 to 15) should receive
immune modulating EN with such a formula. No benefit
could be established in patients with severe sepsis, in whom
an immune modulating formula may be harmful and is
therefore not recommended19, 20.
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Conclusions :
� Patients are selected for nutritional support on the

basis of whether they have contraindications to enteral
nutrition, as well as whether there is existing or impend-
ing malnutrition.

� For stable, critically ill surgical and medical pa-
tients without contraindications to enteral nutrition, early
(eg, within 48 hours) enteral nutrition is recommended.

� For critically ill patients with contraindications to
enteral nutrition who have existing or impending malnu-
trition, parenteral nutrition is recommended.

� For critically ill patients with contraindications to
enteral nutrition who are adequately nourished, NO
parenteral nutrition is recommended. If such patients have
little or no nutritional intake for a period of two weeks,
consider them to have impending malnutrition and initiate
parenteral nutrition as above.

� A reasonable approach is to target 60 percent of
the initial nutritional goal during the first week, with ad-
vancement as tolerated during the following week. An ac-
ceptable initial nutritional goal is 18 kcal of calories/kg
per day and 1.5 grams of protein/kg per day.

REFERENCES

1 Babineau TJ, Borlase BC, Blackburn GL — Applied Total Pa-
rental Nutrition in the Critically Ill. In: Intensive Care Medicine,
Rippe, JM, Irwin, RS, Alpert, JS, Fink, MP (Eds), Little, Brown
and Co, Boston, 1991, p 1675.

2 Shaw JH, Koea JB — Metabolic basis for management of the
septic surgical patient. World J Surg 1993; 17: 154.

3 Wanzer, SH, Federman, DD, Adelstein, SJ — The physician's
responsibility toward hopelessly ill patients. A second look. N
Engl J Med 1989; 320: 844.

4 Nordenström J, Carpentier YA, Askanazi J — Free fatty acid
mobilization and oxidation during total parenteral nutrition in
trauma and infection. Ann Surg 1983; 198: 725.

5 Plank LD, Connolly AB, Hill GL — Sequential changes in the
metabolic response in severely septic patients during the first
23 days after the onset of peritonitis. Ann Surg 1998; 228:146.

6 Dvir D, Cohen J, Singer P — Computerized energy balance

and complications in critically ill patients: an observational study.
Clin Nutr 2006; 25: 37.

7 Heyland DK, Dhaliwal R, Drover JW — Canadian clinical prac-
tice guidelines for nutrition support in mechanically ventilated,
critically ill adult patients. JPEN J Parenter Enteral Nutr 2003;
27: 355.

8 Early vs Delayed Nutrient Intake. http://
www.criticalcarenutrition.com/index.php?option.

9 Marik, PE, Zaloga, GP. Early enteral nutrition in acutely ill pa-
tients: a systematic review. Crit Care Med 2001; 29: 2264.

10 Koretz RL, Avenell A, Lipman TO — Does enteral nutrition
affect clinical outcome? A systematic review of the random-
ized trials. Am J Gastroenterol 2007; 102: 412.

11 Frost P, Bihari D — The route of nutritional support in the criti-
cally ill: physiological and economic considerations. Nutrition
1997; 13: 58S-63S.

12 Koretz RL — Enteral nutrition: a hard look at some soft evi-
dence. Nutr Clin Pract 2009; 24: 316.

13 Alverdy JC, Laughlin RS, Wu L — Influence of the critically ill
state on host-pathogen interactions within the intestine: gut-
derived sepsis redefined. Crit Care Med 2003; 31: 598.

14 McClave SA, Martindale RG, Vanek VW — 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 2009; 33:
277.

15 Koretz RL, Lipman TO, Klein S — American
Gastroenterological Association. AGA technical review on
parenteral nutrition. Gastroenterology 2001; 121: 970.

16 Andersen HK, Lewis SJ, Thomas S — Early enteral nutrition
within 24h of colorectal surgery versus later commencement
of feeding for postoperative complications. Cochrane Data-
base Syst Rev 2006; :CD004080.

17 Kraft MD, Btaiche IF, Sacks GS — Review of the refeeding
syndrome. Nutr Clin Pract 2005; 20: 625.

18 Jeejeebhoy KN — Permissive underfeeding of the critically ill
patient. Nutr Clin Pract 2004; 19: 477.

19 Saffe JR, Wiebke G, Jennings K, Morris SE, Barton RG —
Randomized trial of immune-enhancing enteral nutrition in burn
patients. J Trauma 1997;42:793–800.

20 Nutritional support in critically ill patients. http://
www.uptodate.com.

Contact : Dr. Santosh Kumar Mandal,
Hony. Jt. Secretary, IMA HQ
Sir Nilratan Sircar IMA House, 53, Sir Nilratan Sarkar Sarani (Creek Row) Kolkata-700014
Phone : (033) 2225-7010, Mobile : 9434188743 / 9732029436, Mr. A. S. Das : 9432960446
E-mail : imahq.kolkata@gmail.com
For Booking : Please transfer the money in our Bank Account under intimation to us as follows :
Name of Account : "IMA Calcutta Building Account", Account No. 058601000020565, IFS Code : IOBA0000586
Indian Overseas Bank, Dharamtolla Street Branch, 141/1-A, Lenin Sarani, Kolkata-700013, West Bengal

� ::   FACILITIES  :: �
n Lift n Security
n Telephone n Pantry
n Colour TV with Cable connection
n Cold & Hot Water
n Car Hire facility
n Luxury Rooms with Granite flooring
n Complimentary : Bed Tea, Breakfast

Guest  House  of  IMA  at  Kolkata
One Deluxe Single Bedded Room (AC) --- Rs.800.00 per day
Two Deluxe Double Bedded Room (AC) - Rs.700.00 per bed per day
Three Triple Bedded Room (AC) ---------- Rs.600.00 per bed per day
Two Four Bedded Room (AC) -------------- Rs.600.00 per bed per day

18    |   JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 116, NO 8, AUGUST, 2018


