RAJKUMAR RAJENDRAM
VICTOR R. PREEDY
VINOOD B. PATEL
EDITORS

Diet and
Nutrition 1n
Critical Care

@ Springer Reference



Diet and Nutrition in Critical Care






Rajkumar Rajendram
Victor R. Preedy « Vinood B. Patel
Editors

Diet and Nutrition in
Critical Care

With 413 Figures and 548 Tables

@ Springer Reference



Editors

Rajkumar Rajendram Victor R. Preedy
Royal Free London Hospitals Department of Nutrition and Dietetics
Barnet General Hospital Division of Diabetes & Nutritional
London, UK Sciences

Faculty of Life Sciences & Medicine

SDiyision of Diabetes & Nutritional King’s College London
ciences
. . .. London, UK
Faculty of Life Sciences & Medicine ondon
King’s College London
London, UK

King Khalid University Hospital
King Saud University Medical City
Riyadh, Saudi Arabia

Vinood B. Patel

Department of Biomedical Sciences
Faculty of Science & Technology
University of Westminster

London, UK

ISBN 978-1-4614-7837-9 ISBN 978-1-4614-7836-2 (eBook)
ISBN 978-1-4614-7838-6 (print and electronic bundle)
DOI 10.1007/978-1-4614-7836-2

Library of Congress Control Number: 2015940092

Springer New York Heidelberg Dordrecht London

© Springer Science+Business Media New York 2015

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or
part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way,
and transmission or information storage and retrieval, electronic adaptation, computer software, or
by similar or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained
herein or for any errors or omissions that may have been made.

Printed on acid-free paper

Springer Science+Business Media LLC New York is part of Springer Science+Business Media
(www.springer.com)



Patients in need of critical care require expert holistic attention from physi-
cians, surgeons, microbiologists, hematologists, clinical biochemists, pathol-
ogists, nurses, physiotherapists, and other medical specialties. Management of
the dietary and nutritional needs of these patients is crucial, and the evidence-
based input of specialists in nutrition and dietetics is central to their care. It is
well recognized that malnourished patients spend longer in hospital and have
more interventions and higher rates of mortality and comorbid conditions than
their well-nourished counterparts. Some illnesses will cause frank malnutri-
tion, which will exacerbate the illness and impede recovery. However, the
remedy is not just “feeding” or the use of standard (off-the-shelf) enteral or
parenteral solutions. There is a tremendous amount of scientific information
relating to the requirements of the critically ill. Depending on the medical
condition, some patients may be refractory to nutritional support for a number
of reasons. Specific diseases or trauma may require specific treatments or
nutrients that may not be applicable to other conditions. On the other hand,
some specific protocols may be equally applicable across a wide range of
conditions. Thus, the positive outcomes from one well-planned and scientif-
ically sound study may be applicable to other medical conditions. In its purest
form, evidence-based clinical practice demands that these studies should be
repeated in each specific disease before widespread application. In some cases,
treatments may only be at the preclinical stage.

Finding all the information necessary to treat or meet the nutritional
requirements of patients who are severely ill or establish new protocols has
hitherto been problematic. This is addressed in Diet and Nutrition in Critical
Care. This book encapsulates the treatments and procedures to meet the
dietary and nutritional needs of the critically ill. Preoperative conditions and
their connections to diet and nutrition are also described.

Frequently, the term critical care is used interchangeably with intensive
care, though essentially this book deals with nutrition in those who are
seriously ill. The division between the varying severities of illness and the
placement of patients within different therapeutic units is bridged by the
inclusion of a specific section within each chapter entitled Applications to
Critical or Intensive Care. Furthermore, slightly different precautions, inno-
vations, success rates, and outcome measures may apply to illnesses where
different conditions (e.g., cancer versus sepsis), organs (e.g., liver versus
kidney), or population groups (e.g., young versus old) may be affected.



Vi

The section Applications to Other Conditions addresses this too. Thus, Diet
and Nutrition in Critical Care provides information that covers all manner
of conditions that may arise in the critical care setting with its unique sections.

We are also mindful that great advances in enteral and parenteral nutrition
have been made via preclinical studies. For example, some of the pioneering
studies on branched-chain amino acids involved measuring protein synthesis
in incubated muscles in vitro. Later, studies were carried out on perfused
hemicorpus skeletal muscle preparations, which were followed by measure-
ments in intact laboratory animals in vivo. Such transitions ultimately aid the
patient or provide detailed insights into the mechanisms whereby treatment
regimens exert their effect. Thus, this book contains information or chapters on
novel therapeutic treatments at various stages of preclinical development.

Diet and Nutrition in Critical Care addresses the needs of all those
concerned with diet and nutrition in the critically ill. The subject matter is
covered as per the following main aspects:

General Aspects
Enteral Aspects
Parenteral Aspects

Accordingly, the sections in this title are as follows:

General Aspects: General Conditions in the Severely Il

General Aspects: Screening, Assessments, Requirements, and Protocols
General Aspects: Nutritional Aspects in Specific Conditions and Scenarios
General Aspects: Nutritional Aspects in the Young

General Aspects: Specific Nutrients and Components

General Aspects: Adverse Aspects, Outcomes, and Considerations
General Aspects: Preclinical Studies

General Aspects: Electronic and Published Resources

Enteral Aspects: General Information, Overviews, and Methods
Enteral Aspects: Specific Nutrients and Formulations

Enteral Aspects: Specific Conditions

Enteral Aspects: Adverse Aspects and Outcomes

Enteral Aspects: Parenteral and Enteral Support

Enteral Aspects: Preclinical Studies

Parenteral Aspects: General Information, Overviews, and Methods
Parenteral Aspects: Specific Nutrients and Formulations

Parenteral Aspects: Specific Conditions

Parenteral Aspects: Adverse Aspects and Outcomes

Parenteral Aspects: Enteral and Parenteral Support

Parenteral Aspects: Preclinical Studies

The Editors recognize the limitations in simplistic divisions, and there is
always difficulty in categorizing protocols or treatment regimens. For exam-
ple, some regimens involve transitions from one feeding protocol to another.
Furthermore, while some chapters may be headed with the term “enteral,”
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they may also contain information relating to parenteral nutrition and visa versa.
Thus, some chapters can be adequately assigned to more than one section.
The chapters have the following features in addition to the main text:

Abstract

Applications to Critical or Intensive Care
Applications to Other Conditions
Guidelines and Protocols

Summary Points

The contributors are authors of international and national standing, leaders
in the field, and trendsetters. Emerging fields of science and important discov-
eries relating to artificial support will also be incorporated in Diet and Nutri-
tion in Critical Care. This represents a one-stop shop of material related to
general nutrition and enteral and parenteral support and is essential reading for
those specializing in intensive and critical care, dietitians, nutritionists,
gastroenterologists, pharmacologists, health care professionals, research
scientists, biochemists, general practitioners, as well as those interested in
diet and nutrition in general.

London Rajkumar Rajendram
April 2015 Victor R. Preedy
Vinood B. Patel
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