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ABSTRACT... The subject of nutrition in intensive care is being discussed among the pediatric intensivists since long.
The nutritional supplementation plays a vital role in treatment of pediatric intensive care patients. In recent past, due to
technological advances the pathophysiology of critical diseases is being better understood so better nutritional strategies
are being implemented in critical care units. As a result the prognosis of intensive care patients is improving resulting in
decreased length of stay and less number of deaths of these patients. The metabolic stress in sick patients is an important
factor to be considered while calculating the nutritional requirements of patients. The body’s physiological mechanisms in the
event of stress due to critical illness, need to be understood to make nutritional assessment of pediatric critical patients. The
purpose of the current review is to recognize the recent nutritional supplementation guidelines of pediatric critical patients
and to discuss any controversial issues. A meticulous study of the published literature regarding supplemental nutrition,
energy calculation and algorithmic protocols for nutritional targets in pediatric critical population was done and areas in need

of future research were identified.
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INTRODUCTION

Paediatric nutritional supplementation in intensive
care units has not been studied in greater details
and there are a lot of gray areas to be answered.
The calculation and timely provision of proper
nutritional supportto children admitted in intensive
care units is a fundamental goal of pediatric
intensivists. Accurate calculation of energy needs
of critical patients and use of the appropriate
route to supply the calculated nutrients are the
main steps in achieving this objective. Systemic
infammatory  response syndrome  poses
additional requirements on the body’s nutritional
needs in critical iliness like sepsis, trauma, surgery
and burns.'" The metabolic response of the
body to different types of stresses like infection,
inflammation injury or surgery is difficult to predict
accurately and these metabolic responses vary in
different stages of disease. Inability to supplement
calculated optimal nutritional requirements during
this phase of the illness not only leads to the
deterioration of preexisting nutritional deficits but
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also in malnutrition, resulting in worse prognosis
of the patients. Different studies have shown that
24% to 55% of patients presenting in critical care
units suffer from acute or chronic malnutrition
on admission and furthermore the nutritional
status of the patients further deteriorates during
hospitalization due to a number of factors.?*

The malnourished children already severely
anorexic and are not able to take oral feeding
for days to months even after discharge from
critical care.®® Ciritically sick patients develop
stress induced changes mainly increased basal
metabolic rate coupled with excessive protein
catabolism leading to risk of development of
malnutrition. As a result the mortality rate is high
in such patients.”® A number of factors have
been shown to prolong the need for mechanical
ventilation including high systemic inflammatory
mediators, no physical activity, factors causing
decreased tissue perfusion, severe muscle
protein wasting and altered hormonal secretions.®
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The occurrence of malnutrition in pediatric
intensive care patientsis attributed to the causative
illness, the previous nutritional reserves of body
and insufficient supply of adequate nutrients.''
Increased physiological instability and increased
resource utilization are mainly responsible for
malnutrition in hospitalized children leading to
poor outcome in critical illness.'>'3

Overfeedingis also clearly hazardous as increased
carbohydrate supplementation leads to increased
carbon dioxide formation and impedes weaning
of the patient from ventilator. Increased caloric
intake increases fat deposition in body, including
liver.'+1® Since 1970s the presence of malnutrition
is seen in medical literature having a clear cut
contribution to the higher likelihood of infections,
development of pressure sores, decreased
ventilatory drive and immunosuppression
leading to high mortality and morbidity.'” Nutrient
requirements must be made on individual basis
keeping in mind the stages of illness. Careful
consideration of the early start of feeding through
the appropriate mode and then keeping a close
eye on the progress and complications of the
feeding protocol are important steps to be kept in
mind in nutritional management of sick patients.
Early nutritional supplementation after calculating
the required nutritional goals decreases the
problems associated with malnutrition.®1®

Nutrition Therapy (NT) becomes mandatory in
situations where the patients are not able to take
orally for long periods. Enteral Nutrition (EN)
is always preferred because it is physiologic,
keeps the intestinal epithelium and flora healthy
and decreases the translocation of bacteria
and worsening of sepsis. Furthermore Enteral
Nutrition has low incidence of complications and
nominal cost.’®2° Sometimes the digestive tract
does not work at all, then Parenteral Nutrition
(PN) is the only choice.?"? Both the PN and
EN may be combined in cases where EN alone
is insufficient to fulfill the nutritional needs of
the critically sick patient.?*?s Both the PN and
EN may pose some complications. EN can
sometimes lead to aspiration pneumonia. PN
may lead to the disuse atrophy of the intestinal
epithelium, hepatic function derangement, high

blood glucose levels and increase likelihood of
infections.'® Delaying the nutritional therapy in the
critically sick patients leads to adverse outcome
including higher incidence of hospital acquired
infections, prolonged ventilatory support, longer
length of stay (LOS) in critical care, and more
number of deaths.??° In pediatrics, we find a
scarcity of valuable randomized control trials
analyzing the relation of nutritional therapy
and patient outcome.®* In the intensive care
population of both adult and pediatric patients,
administration of macronutrients at the earliest
possible time, preferably Enteral rather than
Parenteral, is recommended.’'*® The pediatric
critical patients differ from adult critical patients
in a lot of ways including higher metabolic rate,
fast growth, fewer energy reserves and body
reaction to critical disease. So the studies done
in infants and children regarding provision of
nutrition to intensive care patients are mandatory.
One-third of the patients may become victims of
malnutrition during hospitalization who were not
actually malnourished.343°

This article reviews the existing scientific
evidence of nutrition in the ICU and addresses the
controversies regarding nutritional therapy. The
current review recognizes the recent nutritional
supplementation guidelines of pediatric critical
patients and discusses controversial issues.

OBJECTIVES
To see the role of nutritional therapy including
both Enteral and Parenteral nutrition on clinically
important outcomes including mortality, morbidity
and duration of hospital stay in Pediatric Critical
Care patients.

MATERIAL & METHODS

We included studies of pediatric patients having
the age range of one day to 18 years, admitted
in pediatric critical care units and received some
form of nutrition therapy during their hospital stay.
The trials having both adult and pediatric patients
in which separate data of pediatric patients was
available were also included. All studies having
adult patients were excluded. We searched the
review articles, randomized controlled trials
(RCTs), clinical trials, case series, uncontrolled
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studies, surveys, expert opinion, consensus
statements and guidelines, Medline, the
Cochrane Central Registry of Controlled Trials,
the Cochrane Database of Systematic Reviews
and other appropriate reference sources.

To the best of our knowledge there have been no
trials conducted in pediatric critical care units of
Pakistan regarding the nutritional management
of critically sick patients and its relation to the
clinically important outcomes of these patients.
The only trial available has been done in an adult
ICU in Karachi Pakistan studying the nutritional
support to patients of ICU using algorithmic
approach for provision of nutritional therapy.

RESULTS

Paediatric critical care is an extremely sensitive
area regarding the care of very sick patients and
the implementation of nutritional protocols to
these patients is a very challenging task. This

Recommendation 1A.

study found that the nutritional support of pediatric
critical patients is still inadequate. Elizabeth JR
et al showed that in infants undergoing cardiac
surgery, provision of adequate nutrition becomes
difficult due to restrictions in fluid intake.®®

In 2006 Petrillo-Albarano showed that the use
of feeding protocols is helpful in achieving the
target nutrition early and is also helpful in rapid
Enteral feeding advancement in pediatric critical
patients.®” In 2009 the first comprehensive
guidelines of nutritional support to pediatric
critical care patients were presented by “The
American Society for Parenteral and Enteral
Nutrition (A.S.PE.N.)”.®® This society comprises
of a group of highly expert team having members
from different fields including medicine, nursing,
pharmacy, dietetics, and nutrition science. The
main objective of this society is to enhance
patient care by providing optimal nutritional
management.

Nutrition screening of the pediatric critical patients should be done to identify the patients

having malnutrition and also find those who are at risk of developing malnutrition.

Recommendation 1B. g
malnutrition.

A supplemental nutritional plan should be made especially for patients who are at risk of

The energy needs of pediatric intensive care patients should be regularly calculated by

Recommendation 2A.
incorrect results.

Recommendation 2B.

measuring energy expenditure. The commonly used available standard equations often give

Indirect calorimetry (IC) should be used to calculate energy expenditure. Where IC is

impossible, published formulas may be used. Overfeeding and underfeeding must be avoided.

Recommendation 3.

Macronutrient supplementation ratio needs to be determined yet. Protein, carbohydrate- and

lipid metabolism should be kept in mind before providing these macronutrients.

Recommendation 4A.
Recommendation 4B.

Recommendation 4C.

Enteral nutrition (EN) is always preferred mode of nutritional supply whenever possible.
Interruptions in Enteral feeding must be recognized and treated early.
Sufficient evidence is not available for the preferential recommendation of gastric vs. trans

pyloric feeding. When gastric feeding fails post-pyloric feeding may be considered

Recommendation 5.

Recommendation 6.

Immunonutrition should not be used.

The use of feeding protocols with the help of nutrition team support helps early achievement of
nutritional targets and requires less use of Parenteral Nutrition.

Table-l. American society for parenteral and enteral nutrition recommendations for nutritional therapy of paediatric

These

comprehensive

critical patients.

guidelines gave a delivery programmers have demonstrated good

breakthrough in the nutritional care of pediatric
critical care patients. Since the first pediatric
critical care nutrition guidelines (ASPEN)
published in 2009, a significant number of new
research studies were started regarding the
subject of nutrition in pediatrics. The nutrient

results on clinical outcomes such as mortality,
infectious complications, and LOS of pediatric
critical patients. Thus, careful calculation and
supplementation of nutrient delivery is attempted
in most ICU’s. The field is moving toward uniform
evidence-based strategies for nutritional practices
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in the PICUs across the globe. New questions are
arising and a lot others are still to be answered.
Mehta at el showed in their study the high
prevalence of malnutrition on admission, and a
striking inability to deliver the prescribed energy
and protein in critically ill children during their
course in the PICU resulting in high likelihood of
mortality. The institution of preformed protocol for
provision and advancement of nutrition delivery
resulted in less infectious complications in
critically sick children. Sixty-day mortality showed
a significant decrease with increased caloric
intake of up to 66.7%. It was highly suggested
that proper protocols for nutritional assessment,
initiation and advancement are mandatory and it
is associated with less infectious complications.*°
On the other hand applying one single strategy
to all PICU patients is also challenging because
of the differences in age, disease type,
interventions and the baseline nutritional status
of patients. PICU is a unique place in terms of
the heterogeneity of patients in relation to age,
disease type, interventions, co morbid conditions,
and presenting nutritional status. It is therefore not
possible to apply one strategy to all patients. Due
to this diverse nature of the patients, nutritional
support must be individualized for every patient
keeping in mind the risks and benefits of the
intended supplemental nutrition.

In July 2017 came the most resent and valuable
first collaborated guidelines between two
organizations, “American Society of Parenteral
and Enteral Nutrition and the Society of Critical
Care Medicine”, to describe best practices in
nutrition therapy in critically ill children.®

These guidelines are being highly appreciated
and followed in PICUs worldwide. Frederic at el
raised some important key questions about the
gudelines.®® Although anthropometric nutrition
assessment is recommended in guidelines, but
weighing sick children remains problematic and
inaccurate due to fluid shifts. At the same time
measuring length is not accurate in children with
various devices in place, dedicated screening
tools must be developed.

Another question is that achieving energy target

in one week due to frequent stoppage of feeding
is sometimes very difficult. Following predefined
energy targets seems difficult to meet due
to diversity of patients, so closely calculating
nutritional intake seems more beneficial. Enteral
feeding should not be delayed for 24-48 hours as
the target goal achievement may become difficult.
It is suggested that increase protein intake is
associated with favorable results but we still do
not know which type of protein (aminoacidogram)
will really be helpful. To our knowledge no enteral
solution is available on commercial basis to fulfill
critically ill children’s needs (lower energy, higher
protein), so we need to know how to prepare
such enteral nutrition composition. Similarly,
the recommendations to start and increase
Enteral feeding early does not tell us the type
of most suitable Enteral formula for the patients
(polymeric vs. semi-elemental, enriched versus
iso caloric, fiber-containing or not). Delaying the
initiation of parenteral nutrition after 8 days of
admission may not be really justified especially for
critically sick patients who are already suffering
from malnutrition or those who are otherwise
at high risk of developing malnutrition.*® Due to
the diverse nature of the pediatric intensive care
patients an individualized approach to all patients
for nutritional support is necessary for good
clinical outcome. In this review we have discussed
the important upcoming questions for future
research that will help us develop future evidence
based pediatric nutrition recommendations.

CONCLUSION

The importance of nutrition in pediatric critical care
has been well understood since long. However,
the appropriate selection of route for nutritional
supplementation, enteral feeding, estimation
of caloric needs, the use of Immunonutrition
etc. have been studied and tested repeatedly
in different settings. This paper shows the most
recent guidelines and the new controversial
issues about the nutritional therapy of pediatric
critical patients. A lot of new queries have to be
answered after systematic research.
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Recommendation 1A.

Recommendation 1B.

Recommendation 2A.

Recommendation 2B.

Recommendation 2C.

Recommendation 3A.

Recommendation 3B.

Recommendation 3C.

Recommendation 4A.

Recommendation 4B.

Recommendation 5A.

Recommendation 5B.

Recommendation 6A.

Recommendation 6B.

Recommendation 7A.

Recommendation 7B.

Recommendation 8.

Nutritional assessment of the pediatric critical patients should be done within 48 hours of
hospitalization and then weekly afterwards.

Screening of the patients should be done at admission to critical care unit using Weight and
height/length, z scores for body mass index (BMI)-for-age (weight-for-length, < 2 yr) or weight-
for-age (if accurate, height is not available). Head circumference should be measured for
patients of less than 3 years. New screening protocol should be formulated for the detection of
patients who are at risk of malnutrition.

Indirect calorimetry (IC) is the method of choice to calculate energy expenditure and also to find
out the energy requirements of the daily energy target.

If IC measurement of resting energy expenditure (REE) is not feasible, the Schofield or Food
Agriculture Organization/World Health Organization (WHO)/United Nations University equations
may be used “without” the addition of stress factors to estimate energy expenditure. The Harris-
Benedict equations and the Recommended Daily Allowances (RDAs), which are suggested by
the Dietary Reference Intakes, should not be used to determine energy requirements in critically
ill children.

At least two thirds of the target daily energy should be delivered to the patient around first
week of admission. All the patients should be individualized to determine energy requirements,
commencement and achievement of energy targets, and energy balance to avoid over and
under nutrition.

The daily protein intake of critically sick children should at least be 1.5 g/kg/day.

Protein supplementation should be done early to critically sick patients in order to reach daily
protein targets and also achieve positive nitrogen balance in these children.

The amount of ideal protein supplemntal daily dose is still unknown. The RDA of protein
supplementation cannot be used for critical care patients as it cannot accurately estimate the
needs of critically sick children.

EN is recommended as the best route of nutritional supplementation. The frequently seen
hurdles to EN commonly are undue delay in starting, stoppage due to intolerance, and longer
periods of fasting for different procedures. It is suggested that stoppage of to EN should be
decreased to minimum to reach the nutritional targets early.

Although the optimal dose of all the macronutrients is still unknown, even small volumes of
nutritional supplementation through EN leads to healthy intestinal mucosal epithelium It is
suggested to start the EN within one to two days of critical care admission and at least two thirds
of the calculated nutritional target should be achieved by the end of first week of admission.

An algorithmic protocol should be devised to initiate and advance EN in critically sick children.
This protocol should include the guidelines for the early detection and treatment of EN
intolerance and also address the rapid increase of in EN.

The formation of a multidisciplinary nutrition support team including a dedicated pediatric
dietitian is recommended for better nutritional assessment and delivery to the critically sick
children.

Gastric route is recommended as the best route for the delivery of EN in pediatric critical
patients. In patients who are unable to tolerate EN by gastric route, the trans pyloric or small
intestinal route may then be used.

EN should be started in pediatric critical patients within the first 2448 hours of admission. An
algorithmic critical care protocol for the provision and progress of EN should be devised.

The provision of PN should not be started within 24 hours of Paediatric critical care admission.

In children who are tolerating EN well, the advancement of nutrition should follow a stepwise
protocol and the start of PN should be delayed in these patients. In patients who present with
normal nutritional status, the PN may be delayed up to one week of critical care admission.
Those patients who are either unable to tolerate EN up to one week or not able to advance past
low volume of Enteral feeding, the provision of PN is suggested.

Immunonutrition provision in pediatric critical patients is not recommended.

Table-1l. Recommendation from American Society of Parenteral and Enteral Nutrition and the Society of Critical

Care Medicine.
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The new nutritional recommendations enforce
the role of nutritional assessment, especially the
recognition of patients suffering from malnutrition
who are the best candidates for early nutritional
supplementation.

Copyright© 27 Feb, 2021.

REFERENCES

1.

10.

Pérez-Solis D, Larrea-Tamayo E, Menéndez-Arias C,
Moliinos-Norniella C, Bueno-Pardo S, Jimenez-Trevino
S, et al. Assessment of two nutritional screening tools
in hospitalized children. Nutrients. 2020; 12(5):1221.
Published 2020 Apr 26. doi:10.3390/nu12051221.

Hulst J, Joosten K, Zimmermann L, Hop W et
al. Malnutrition in critically ill children: From
admission to 6 months after discharge. Clin
Nutr. 2004; 23:223-232.

De Neef M, Geukers VG, Dral A, Lindeboom R,
Sauerwein HP, Bos AP. Nutritional goals, prescription
and delivery in a pediatric intensive care unit. Clin
Nutr. 2008; 27:65-71.

Delgado AF, Okay TS, Leone C, Nichols B, Negro GM,
Vaz FA. Hospital malnutrition and inflammatory
response in critically ill children and adolescents
admitted to a tertiary intensive care unit. Clinics (Sao
Paulo). 2008; 63:357-362.

McClave SA, Martindale RG, Vanek VW. Guidelines for
the provision and assessment of nutrition support
therapy in the critically Il patient: Society of Critical
Care Medicine (SCCM) and American Society of
Parenteral and Enteral Nutrition (ASPEN). J Parenter
Enteral Nutr 2009; 28:287-400.

Casaer MP, Van den Berghe G. Nutrition in the acute
phase of critical iliness. N Engl J Med 2014; 370:1227-
364.

Slone DS. Nutritional support of the critically ill and
injured patient. Crit Care Clin. 2004; 20:135-157.

Skillman HE, Wischmeyer PE. Nutrition therapy in
critically ill infants and children. JPEN J Parenter
Enteral Nutr. 2008; 32:520-534.

Burnham EL, Moss M, Ziegler TR. Myopathies in critical
iliness: Characterization and nutritional aspects. J
Nutr 2005; 135:1818S-23S.

Briassoulis G, Zavras N, Hatzis T. Malnutrition,
nutritional indices, and early enteral feeding in
critically ill children. Nutrition. 2001; 17:548-557.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ista E, Joosten K. Nutritional assessment and enteral
support of critically ill children. Crit Care Nurs Clin N
Am. 2005; 17:385-393.

Pollack MM, Ruttimann UE, Wiley JS. Nutritional
depletions in critically ill children: Associations with
physiologic instability and increased quantity of
care. JPEN J Parenter Enteral Nutr 1985; 9:309-13.

Leite HP Isatugo MK, Sawaki L, Fisberg
M. Anthropometric nutritional assessment of
critically ill hospitalized children. Rev Paul Med 1993;
111:309-13.

Chwals WJ. Overfeeding the critically ill child: Fact or
fantasy? New Horizons 1994; 2:147-55.

Hart DW, Wolf SE, Herndon DN, Chinkes DL, Lal SO,
Obeng MK, et al. Energy expenditure and caloric
balance after burn: Increased feeding leads to fat
rather than lean mass accretion. Annals of Surgery
2002; 235(1):152-61.

Zaloga GP, Roberts P. Permissive underfeeding. New
Horizons 1994; 2:257-63.

National Alliance for Infusion therapy and the American
Society for Parenteral and Enteral Nutrition Public
Policy Committee and Board of Directors. Disease
related Malnutrition and enteral nutrition therapy:
A significant problem with a cost effective solution.
Nutr Clin Pract 2010; 25:548-54.

Gramlich L, Kichian K, Pinilla J, Rodych NJ, Dhaliwal
R, Heyland DK. Does enteral nutrition compared
to parenteral nutrition result in better outcomes in
critically ill adult patients? A systematic review of the
literature. Nutrition. 2004; 20:843-848.

Stratton RJ, Elia M. Who benefits from nutritional
support: What is the evidence? Eur J Gastroenterol
Hepatol. 2007; 19:353-358.

ArtinianV, KrayemH, DiGiovine B. Effects of early enteral
feeding on the outcome of critically ill mechanically
ventilated medical patients. Chest. 2006; 129:960-
967.

Mazuski JE. Feeding the injured intestine: Enteral
nutrition in the critically ill patient. Curr Opin Crit
Care. 2008; 14:432-437.

Koletzko B, Goulet O, Hunt J et al. Guidelines on
paediatric parenteral nutrition of the European
Society of Paediatric Gastroenterology, Hepatology
and Nutrition (ESPGHAN) and the European Society
for Clinical Nutrition and Metabolism (ESPEN),
supported by the European Society of Paediatric
Research (ESPR). J Pediatr Gastroenterol Nutr. 2005;
41(suppl 2):S1-S87.

Professional Med J 2022;29(04):420-427.

425



Nutritional Stabilization in PICU

7

23.

24,

25.

26.

27.

28.

29.

30.

31.

Heidegger CP, Romand JA, Treggiari MM, Pichard C. Is
it now time to promote mixed enteral and parenteral
nutrition for the critically ill patient? Intensive Care
Med. 2007; 33:963-969.

Heidegger CP, Darmon P, Pichard C. Enteral vs
parenteral nutrition for the critically ill patient: a
combined support should be preferred. Curr Opin
Crit Care. 2008; 14:408-414.

De Lorenzo AG, Grau T, Montejo JC, Leyba CO, Santana
SR; SENPE[]Baxter. Ill working meeting SENPE[]
Baxter: complementary parenteral nutrition in the
critically ill patient [in Spanish]. Nuir Hosp. 2008;
23:203-205.

Thibault R, Pichard C. Nutrition and clinical outcome
in intensive care patients. Curr Opin Clin Nutr Metab
Care 2010; 13:177-83.

Blackburn GL, Wollner S, Bistrian BR. Nutrition support
in the intensive care unit: An evolving science. Arch
Surg 2010; 145:533-8.

Mehta NM, McAleer D, Hamilton S, et al. Challenges
to optimal enteral nutrition in a multidisciplinary
pediatric intensive care unit. JPEN J Parenter Enteral
Nutr 2010; 34:38-45.

Wischmeyer PE, Heyland DK. The future of critical
care nutrition therapy. Crit Care Clin 2010; 26:433-41.

Mehta NM, Bechard LJ, Cahill N, Wang M, Day A,
Duggan CP, et al. Nutritional practices and their
relationship to clinical outcomes in critically ill
children--an international multicenter cohort study*.
Crit Care Med. 2012 Jul; 40(7):2204-11.

Garcia de Lorenzo y Mateos A, Ortiz Leyba C, Sanchez
Sanchez SM; Spanish Society of Intensive Care
Medicine and Coronary Units-Spanish Society
of Parenteral and Enteral Nutrition (SEMICYUC-
SENPE). Recomendaciones para el soporte
nutricional y metabdlico especializado del paciente
critico. Actualizacion. Consenso SEMICYUC-SENPE:
paciente quemado critico [Guidelines for specialized
nutritional and metabolic support in the critically-ill
patient. Update. Consensus of the Spanish Society
of Intensive Care Medicine and Coronary Units-
Spanish Society of Parenteral and Enteral Nutrition
(SEMICYUC-SENPE): critically-burned patient]. Med
Intensiva. 2011 Nov; 35 Suppl 1:63-7.

32.

33.

34.

35.

36.

37.

38.

39.

Singer P, Berger MM, Van den Berghe G, et al. ESPEN
Guidelines on Parenteral Nutrition: Intensive
care. Clin Nutr 2009; 28:387-400.

Lopez-Herce Cid J. Nutrition in the critically ill
child. An Pediatr (Barc) 2009; 71:1-4.

Oshima T, Singer P, Pichard C. Parenteral or enteral
nutrition: Do you have the choice? Curr Opin Crit
Care. 2016 Aug; 22(4):292-8.

lkram S, Hussain E, Zubairi SA. Nutrition in intensive
care in adults review of the literature and
development of evidence based feeding protocols.
J Pak Med Assoc. 2016; 66(9):1154-1164

Rogers EJ, Gilbertson HR, Heine RG, Henning R.
Barriers to adequate nutrition in critically ill children,
Nutrition. 2003; 19(10):865-868.

Petrillo-Albarano T, Pettignano R, Asfaw M, Easley K.
Use of a feeding protocol to improve nutritional
support through early, aggressive, enteral nutrition
in the pediatric intensive care unit. Pediatr Crit Care
Med. 2006; 7(4):340-4.

Mehta NM, Compher C; A.S.PE.N. Board of Directors.
A.S.PE.N. Clinical Guidelines: Nutrition support of
the critically ill child. JPEN J Parenter Enteral Nutr.
2009 May-Jun; 33(3):260-76.

Valla FV, Gaillard Le Roux B, Tume LN. Pediatric
intensive care nutrition guidelines 2017: Key
questions remain unanswered. JPEN J Parenter
Enteral Nutr. 2018 Jan; 42(1):9.

426

Professional Med J 2022;29(04):420-427.



Nutritional Stabilization in PICU

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name
Asim Khurshid

—_

2 Muhammad Tariq Aziz
3 Muhammad Abu Talib

4 Imran Igbal

Contribution to the paper Author(s) Signature

Concept, Drafting.

9
Literature Review. ST
Litearture Review. //A
Proof reading, Final approval. g

Professional Med J 2022;29(04):420-427.

427



