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Preface

The year 2018 marks the 52nd anniversary of the first 
use of parenteral nutrition (PN) in humans. Since its 
introduction, thousands of patients have benefited 
from this life-saving therapy. As members of interdis-
ciplinary healthcare teams caring for patients receiving 
PN, registered dietitian nutritionists (RDNs) are often 
responsible for determining the need for PN, ordering 
nutrient solutions, monitoring patient response to ther-
apy, and coordinating care with patients, caregivers, and 
other members of the healthcare team.

Since publication of the first edition of the ADA Pocket 
Guide to Parenteral Nutrition in 2007, there have been 
many changes in how PN is ordered, compounded, and 
infused. Ten years ago, amino acids were limited to 
only three or four concentrations, and there was only 
one lipid solution. Now clinicians can select from mul-
tiple amino acid concentrations and several new types 
of lipid solutions designed to prevent PN associated liver 
disease. While PN was ordered using paper forms in 
the past, most now use electronic ordering systems that 
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xixPreface

have built-in tools that provide information and deci-
sion support at the point of care.

Ordering PN remains one of the highest risk activities 
for even experienced RDNs. As RDNs take responsibility 
for ordering PN, it is incumbent on them to demonstrate 
competency to practice in this area.

The text begins with a review of the Nutrition Care 
Process as it relates to PN and evidence-based practice, 
proceeds with guidelines for patient selection, and con-
tinues through all of the steps required for safe use of 
PN therapy. In addition to chapters covering ordering, 
implementation, and monitoring of PN, there are chap-
ters that will be useful for RDNs working in home care 
and patient education.

This Pocket Guide provides easy-to-understand, step-
by-step guidance to serve as a quick reference for RDNs 
and other members of the nutrition support team. The 
text is written in a way that will be useful at all levels of 
practice, including students, novice, and more experi-
enced RDNs.
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CHAPTER 1

The Nutrition  
Care Process and  
Evidence-Based 

Practice

The Nutrition Care Process
The Nutrition Care Process (NCP) was developed by the 
Academy of Nutrition and Dietetics as a mechanism 
to provide nutrition and dietetics professionals with a 
framework for critical thinking and decision making in 
all practice settings.1 In clinical practice, the NCP serves 
as a mechanism to ensure that nutrition care is pro-
vided for the right patient/client/population, at the right 
time, by the right professional. The following presents 
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2 Chapter 1

a review of the NCP, with additional information as it 
applies to parenteral nutrition.

The objectives of the NCP are1:

• to provide a standardized process of care

• to support and promote individualized and pop-
ulation care

• to support and encourage use of critical thinking 
skills, and

• to serve as a structure to validate nutrition care 
and show that the care provided met the intended 
purpose.

Nutrition and dietetics terminology published in the 
electronic Nutrition Care Process Terminology (eNCPT) 
provides a mechanism to generate qualitative and quan-
titative data that can be analyzed and interpreted.2

The NCP provides a framework to standardize and 
facilitate the delivery of nutrition care and serve as the 
basis to document a rigorous approach to assessment 
of nutritional status, diagnosis of nutrition problems, 
determination of appropriate treatment, and evalua-
tion of nutrition care.3 The four steps of the NCP are:

1. Nutrition Assessment

2. Nutrition Diagnosis

3. Nutrition Intervention

4. Nutrition Monitoring and Evaluation

The eNCPT includes standardized terms used to 
describe each step of the NCP.2
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3The Nutrition Care Process and Evidence-Based Practice  

Nutrition Screening
Because nutrition screening may be completed by indi-
viduals who are not registered dietitian nutritionists 
(RDNs), it is considered an entry system and not a step 
in the NCP.1 The NCP, however, does rely on screening 
to identify patients who may have a nutrition diagnosis 
that would be treated by an appropriate nutrition inter-
vention, including parenteral nutrition (PN). Therefore, 
accurate nutrition risk screening is a key antecedent 
activity in the overall process.

The nutrition risk screening process should be 
designed to quickly and accurately identify patients 
who may have a nutrition diagnosis or may be at risk for 
development of nutrition-related complication.

Whenever possible, a validated nutrition risk screen 
should be utilized. There are several nutrition risk 
screens that have been validated, including the Mal-
nutrition Screening Tool (MST), which has been 
recommended for use in acute care settings.4,5

Nutrition Assessment
If risk is identified through the nutrition screening pro-
cess, a comprehensive nutrition assessment should be 
performed to diagnose nutrition problems and deter-
mine the best mechanism to treat those nutrition 
diagnoses. While PN can be a life-saving therapy, inap-
propriate use of PN carries significant risks. Because 
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PN should only be initiated when the patient cannot or 
should not consume adequate nutrients via the oral or 
enteral route, nutrition assessment should include care-
ful evaluation of the gastrointestinal (GI) system along 
with current nutrient intake.

The NCP provides RDNs with a framework for com-
pleting nutrition assessments. A comprehensive nutrition 
assessment includes evaluation of the following1:

• food- and nutrition-related history

• anthropometric measurements

• biochemical data, medical tests, and procedures

• nutrition-focused physical findings

• client history

Once all pertinent information is gathered, RDNs are 
responsible for diagnosing nutrition problems. RDNs 
utilize critical thinking skills to carefully evaluate and 
prioritize information that will support the correct 
nutrition diagnosis. If the RDN does not have reasonable 
certainty that a nutrition diagnosis is present, additional 
assessment information must be gathered until there is 
certainty that there is no nutrition diagnosis or that the 
correct nutrition problem has been diagnosed.

Nutrition Diagnosis
RDNs are responsible for evaluating information 
gathered during the nutrition assessment in order to 
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5The Nutrition Care Process and Evidence-Based Practice  

correctly diagnose nutrition problems. In addition to 
determining the best intervention to treat the nutrition 
diagnosis, RDNs must be able to clearly and effectively 
communicate the nutrition diagnosis to other members 
of the health care team, patients/clients, and caregiv-
ers. Terms from the nutrition diagnosis section of the 
eNCPT can be used to document nutrition diagnoses in 
a way that allows other RDNs and health care providers 
to clearly understand what was diagnosed.2

Many RDNs communicate and document nutrition 
diagnoses using the PES (problem, etiology, and signs 
and symptoms) format. A complete review of the PES 
format is beyond the scope of this guide. Readers are 
referred to the online eNCPT reference (subscription 
based; www.ncpro.org) for more information on the 
nutrition diagnosis statement or PES statement.2

PN is typically initiated in patients who cannot or 
should not meet their nutrient requirements by oral or 
enteral nutrition. Nutrition diagnoses that may be asso-
ciated with the need for PN include (but are not limited 
to) the following2:

• inadequate energy intake

• inadequate oral intake

• inadequate enteral nutrition infusion

• inadequate protein-energy intake

• altered GI function
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6 Chapter 1

Note that Reference Sheets of these and other eNCPT 
terms provide a full profile of the term that includes a 
definition, assessment indicators, use examples, and cri-
teria for evaluation.2

Because patients who require PN tend to have very 
complex health histories, it is not uncommon to see mul-
tiple nutrition diagnoses. Identification of all nutrition 
diagnoses is important. A complete nutrition diagno-
sis includes the etiology (as part of the PES statement of 
nutrition diagnosis), which drives the intervention. For 
example, if the patient has “inadequate energy intake” 
related to “altered GI function,” the justification of PN 
as an intervention can be supported.

Nutrition Intervention
Nutrition interventions are actions that RDNs are 
responsible for taking in order to resolve or improve 
nutrition diagnoses.1 Nutrition interventions include 
actions related to food and nutrient delivery, nutrition 
education, nutrition counseling, and coordination of 
care. Identification of the most appropriate nutrition 
intervention is driven by etiology in the PES state-
ment of the nutrition diagnosis. The intervention must 
directly focus on alleviating or managing the etiology. 
For example, if the nutrition diagnosis is “parenteral 
nutrition composition inconsistent with needs,” and 
the identified etiology is “excessive dextrose delivery 
(calculated at 9 mg/kg/min),” the intervention may be 
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7The Nutrition Care Process and Evidence-Based Practice  

to reduce dextrose delivery rate. If the nutrition diag-
nosis is an “imbalance of nutrients” related to etiology 
“insufficient phosphorus to support metabolism of car-
bohydrate from infusion of PN,” the intervention may 
be to increase phosphorus provision. Hence, identify-
ing the “why” (etiology) of a nutrition problem is key to 
provide the optimal “solution” (intervention).

Most of the nutrition interventions directly related to 
PN fall in the Food and/or Nutrient Delivery Domain, in 
ND-2 (Enteral and Parenteral Nutrition) of the eNCPT.2 
Interventions may include the following:

• Initiate PN. (There is no term for initiation of PN; 
instead, initiation of PN would fall under “Coordina-
tion of Nutrition Care by a Nutrition Professional.”)

• Modify the rate, concentration, composition, sched-
ule, and duration of the feeding.

• Provide parenteral nutrition site care.

An exception to this would be the provision of edu-
cation to patients or caregivers, which would fall under 
Nutrition Education (E).2

When considering appropriate nutrition interven-
tions, other considerations include end-of-life issues, 
ethical considerations, patient rights, family/caregiver 
issues, availability of and access to a qualified practi-
tioner for follow-up and monitoring, and economic 
constraints that limit the availability of PN.
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Monitoring and Evaluation
The monitoring and evaluation step of the NCP offers 
the clinician the opportunity to review the progress of 
PN support and to set goals that may include a trial of 
enteral nutrition (EN) or an oral diet. Monitoring and 
evaluation must be done at regular intervals, and the 
RDN must appropriately document progress toward 
goals set. Monitoring and evaluation should continue 
until the nutrition diagnosis has been successfully 
treated or there is a change in the patient’s status that 
requires a change in the intervention.

Evidence for  
Parenteral Nutrition
Evidence-based practice (EBP) has been defined as “the 
conscientious, explicit and judicious use of current best 
evidence in making decisions about the care of individ-
ual patients.”6,7

Guidelines and recommendations have been devel-
oped to assist RDNs in determining if there is sufficient 
evidence to support the use of PN in a given situation.8 
However, RDNs must evaluate each guideline or rec-
ommendation prior to application in clinical practice 
in order to determine if the guideline applies to the cur-
rent patient or if the guideline has sufficient strength.
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How Are Guidelines Created?
Regulatory agencies and third-party payers may require 
the use of EBP as a condition for reimbursement. In 
developing guidelines, clinicians will systematically 
search the literature for studies to answer clinical ques-
tions. However, not all evidence sources and studies are 
created equal. Systematic reviews of the literature with 
meta-analysis are considered by most to be the highest 
level of evidence, while expert review or consensus is 
considered to be the lowest level of evidence.
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From weakest to strongest, the levels of evidence are: 

	 expert opinion/consensus—weakest

	 case study and case-controlled studies

	 cohort studies

	 randomized controlled trials

	 evidence synthesis

	 systematic review with meta-analysis—strongest

How to Find Guidelines
Many health care professional organizations provide 
guidelines that are focused on a given specialty area 
or answer a specific clinical question. The Academy of 
Nutrition and Dietetics offers the Evidence Analysis 
Library (EAL), which is a series of systematic reviews 
and evidence-based nutrition practice guidelines.9,10 
Access to the EAL is free for Academy of Nutrition and 
Dietetics members.

The Agency for Healthcare Research and Quality 
(AHRQ) sponsors the National Guideline Clearinghouse, 
a free resource available through the AHRQ website 
(www.guidelines.gov).11 The website is host to a database 
containing hundreds of guidelines that can be searched 
by the clinical condition or by the society that provided 
the guideline.

The Cochrane Library includes the Cochrane Data-
base of Systematic Reviews, which were created by a 
dedicated group of volunteers working with an editorial 
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team. There are over 9,000 systematic reviews included 
in the Cochrane Library. Each review was created using 
stringent guidelines for the entire process.12

How to Evaluate Guidelines
There are several different questions the practitioner 
can ask when examining new guidelines, such as:

	 Are there clear objectives for the review or 
guideline?

	 Are the methods for the literature search clearly 
described?

	 Are inclusion and exclusion criteria clearly 
defined?

	 Were primary studies evaluated using pre-
defined, explicit criteria?

	 Was the quality of each study determined?

	 Were results reported along with meta-analysis 
(if appropriate)?

	 Were the results interpreted in terms of impli-
cations for clinical practice?13

Guidelines and Recommendations 
Related to Parenteral Nutrition
In 2016 the Society of Critical Care Medicine (SCCM) 
and American Society for Parenteral and Enteral 
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Nutrition (ASPEN) collaborated on the development of 
guidelines for the use of nutrition support in critically 
ill adult patients.8 While these guidelines are frequently 
used as a basis for decision making in patient care, prac-
titioners must remember that the guidelines are based 
on expert consensus. Although published in 2016, the 
guidelines do not include studies published after 2013.

The SCCM/ASPEN guidelines utilized the Grading of 
Recommendations, Assessment, Development and Eval-
uation (GRADE) process for determining the strength 
of each recommendation. Using this process of grad-
ing, four levels of strength for an individual study can 
be determined14:

• High—A great deal of confidence in the results

• Moderate—A chance that the true effect is differ-
ent from the study results

• Low—Limited confidence in the results

• Very low—Very low confidence in the results

Review of Guidelines
In general, EN rather than PN should be considered 
when nutrition support is indicated, particularly if the 
GI tract is even partially functional. The only condi-
tion that would be an absolute indication for PN would 
be when the GI tract is completely nonfunctional. How-
ever, when PN is indicated or being considered, RDNs 
must understand how PN is utilized in different clinical 
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situations. A review of selected guidelines that discuss 
which intervention to use—PN or EN—in specific dis-
ease states follows.

Oncology
The impact of cancer on nutritional status depends on 
tumor type, stage, location, and treatment.15 Many con-
tributing factors, including poor intake, alterations in 
taste and smell, alterations in intermediary metabo-
lism, and side effects from antineoplastic therapies, are 
thought to be associated with poor voluntary intake 
resulting in deterioration in nutritional status. While 
routine use of PN in patients undergoing cancer treat-
ment is discouraged,16,17 there may be some benefit to 
the use of PN in patients who are receiving bone mar-
row transplants (BMTs). However, a systematic review 
found a moderate level of support for the use of EN over 
PN in patients receiving allogeneic BMT.18

Critical Illness
Guidelines published in 2016 recommend initiation of 
PN when it is anticipated that previously well-nourished 
critically ill patients will not meet their nutritional needs 
via oral or enteral feeding for more than 7 days, although 
evidence to support this recommendation was weak.8 
Additionally, PN should be considered as soon as possi-
ble after intensive care unit (ICU) admission for patients 
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who are already malnourished.8 PN should also be con-
sidered as a supplement to EN if EN cannot be advanced 
to at least 60% of caloric goals within 7 to 10 days.8

Gastrointestinal Disease
Malnutrition is often associated with GI conditions, 
such as Crohn’s disease and ulcerative colitis, and is 
generally thought to be caused by malabsorption of 
macro- and micronutrients. Weight loss, vitamin and 
mineral deficiencies, and anemia are commonly seen as 
a result of untreated malnutrition. A recent systematic 
review stated that PN should only be used in patients 
with inflammatory bowel disease when EN is not tol-
erated or feasible.19

Renal Failure
Acute and chronic renal disease is associated with an 
increased risk for deterioration in nutritional status due 
to hypermetabolism, the presence of a chronic inflam-
matory state, and poor intake related to alterations in 
taste, nausea, and anorexia. However, EN is always the 
first therapy of choice for patients with acute or chronic 
renal failure who are not able to meet their nutrient 
needs via voluntary oral intake.

Intradialytic parenteral nutrition (IDPN) involves 
infusing a small volume of PN during hemodialy-
sis. There is little evidence that IDPN is associated 
with improved nutritional status. Practitioners should 
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remember that (1) IDPN only supplements other forms 
of nutrition therapy, (2) IDPN does not increase oral 
nutrition intake, and (3) IDPN is expensive and may not 
qualify for reimbursement.20

Peripheral Parenteral Nutrition
Peripheral parenteral nutrition (PPN) is defined as pro-
vision of a less concentrated form of PN via a peripheral 
vein. Most limit PPN to less than 10% final concentra-
tion of dextrose and less than 3% final concentration of 
amino acids. Lipids may or may not be included in PPN. 
In order for an individual to receive adequate energy, 
protein, and other nutrients via PPN, a large fluid vol-
ume would be required. PPN may be a useful temporary 
method to provide partial nutrition support in patients 
with mild to moderate malnutrition until oral or enteral 
nutrition is resumed or central PN access is obtained. 
One study showed no difference in outcomes between 
PPN and standard fluid therapy following colorectal sur-
gery.21 PPN tends to be poorly tolerated mainly due to 
limited suitable peripheral veins that make it difficult 
and time consuming to maintain access.

Conclusion
PN is considered life-saving therapy for patients 
who have a nonfunctioning GI tract. Patients with 
severe intestinal dysfunction, short bowel syndrome, 
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mechanical bowel obstruction, intractable diarrhea or 
vomiting, large output fistulas, severe abdominal disten-
tion, mesenteric vascular insufficiency, gut ischemia, or 
infarction are generally the best candidates. Administra-
tion of PN is associated with more severe complications 
and costs than administration of EN. Therefore, EN 
should be considered as the preferred modality when 
nutrition support is indicated. The risks and benefits 
associated with PN must be carefully weighed before 
support is initiated.
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Page numbers followed by b indicates box; f, figure; t, 
table.

2-in-1 PN formula, 61–62, 90, 94b
3-in-1 PN formula, 61–62, 73, 76, 90, 91b, 94b, 119. See also 

total nutrient admixture (TNA)

AAs. See amino acids (AAs)
AAAs. See aromatic amino acids (AAA) 
AAC. See acute acalculous cholecystitis (AAC) 
Accreditation Commission for Healthcare, 165
ACDs. See automated compounding devices (ACDs)
acetate, 70t, 77t, 178b
acute acalculous cholecystitis (AAC), 123–124
acute respiratory distress syndrome, 74
additives, 78, 85, 86–87, 102
advancement, of parenteral nutrition formulation, 105–

108
Agency for Healthcare Research and Quality (AHRQ), 10
AHRQ. See Agency for Healthcare Research and Quality 

(AHRQ) 
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air embolism, 47b, 53b, 55b
alanine, 70b
allergic reactions, 75, 125–126
aluminum, 85, 137, 140–141, 142t
AMA. See American Medical Association (AMA), vitamin 

requirements of
American Medical Association (AMA), vitamin 

requirements of, 78, 139
American Regent, 84, 94
American Society for Parenteral and Enteral Nutrition 

(ASPEN)
appropriate use of parenteral nutrition, 23, 71
GRADE process, 11–12
on aluminum intake
on formula calculations, 93
on glucose intake, 109

American Society of Health-System Pharmacists (ASHP), 
88

amino acids (AAs), 69, 69–70t, 71–76, 92b
and bone disease, 137, 137t
and liver disease, 133b
and osmolarity, 39b
crystalline formulations, 69, 69–70t
dosage recommendations, 141t
in delivery systems, 61
specialized formulas, 66, 71–76, 94b

Aminosyn II solution, 69–70t
anaphylaxis, 125, 126, 139–140
anemia, 139, 178b, 181
antimicrobial catheters, 60. See also catheters
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arginine, 70t
aromatic amino acids (AAA), 71. See also amino acids
arterial stick, 47b, 53b
ascorbic acid. See vitamin C (ascorbic acid)
aspartic acid, 70t
ASHP. See American Society of Health-System 

Pharmacists (ASHP) 
ASPEN. See American Society for Parenteral and Enteral 

Nutrition (ASPEN) 
automated compounding devices (ACDs), 67, 89
azotemia, 107t

B Braun Medical Inc, 69–70t, 74t, 94
bacteria, in vascular access devices, 59, 73
bacterial resistance, 60
Baxter International, Inc., 69-70t, 74t, 80–81t, 94
BCAA. See branched chain amino acids (BCAAs) 
biofilm formation, 59–60
biotin, 79t, 81t
bisphosphonate therapy, 138
bone disease, parenteral nutrition–related, 136–138, 137t, 

140, 181
bone marrow transplantation, 13
bowel obstruction, 32b, 152b
brachial veins, 39
branched chain amino acids (BCAAs), 71. See also amino 

acids
breakage, of catheter, 44t, 47b, 53b, 174
burns, 123
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calcium, 76, 77t, 78, 137, 141, 141t
cancer, 13, 120
Candida infection, 59
carbohydrates, 67, 110, 117b, 121, 125b, 134b
cardiac cachexia, 120b
carnitine, 86–87, 133b, 140

deficiency, 135
catheter pinch-off, 48b, 54b
catheter-related bloodstream infection (CRBSI), 46, 

58–60
catheters. See also vascular access devices (VADs)

antimicrobial, 60
care of, 23, 49–51, 174, 174–176b
central. See central venous catheters
complications from, 48b, 52–54b, 55–56b, 57, 58–59, 

92b, 135b, 174
exit sites, 174
implanted, 43t
midclavicular, 40
midline, 40
nontunneled temporary, 38–40, 40–41, 44t, 159
patency of, 51
peripheral. See peripherally inserted central 

catheters (PICCs)
placement of, 30, 37f, 38–42, 47b
tunneled, 42, 43t, 44t

Centers for Medicare and Medicaid Services (CMS), 154
central parenteral nutrition (CPN)

catheter placement for. See central venous catheters 
(CVCs)

dextrose concentrations in, 67
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formula osmolarity for, 39, 40b
central venous catheters (CVCs), 30, 44t. See also catheters

complications of, 52–54b
placement of, 36

cephalic veins, 38, 39
Certificate of Medical Necessity (CMN), 157–158
chemotherapy, 25b, 36, 46
chloride, 70t, 77t, 107t
cholecystitis. See acute acalulous cholecystitis (AAC)
cholestasis, 124, 135b 
choline, 125b, 133b, 135b, 140
chromium. 83t, 84t
chronic kidney disease (CKD), 30
chylothorax, 46b, 53b
CKD. See chronic kidney disease (CKD)
Cleveland Clinic training checklist, 169f
clinic follow-up, 179, 180b
CMN. See Certificate of Medical Necessity (CMN) 
CMS. See Centers for Medicare and Medicaid Services 

(CMS)
Cocrhan Library, 10–11
colitis, 14, 25t
Community Health Accreditation Program, 165
complications

of bariatric surgery, 32b
from fatty acids, 73–74
gallbladder, 123–125
hepatic. See hepatic dysfunction
of home parenteral nutrition, 179–180
with intravenous lipid emulsions, 119b
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infectious, 57, 58
of long-term parenteral nutrition, 16, 22–23, 42, 58, 

143, 181
of peripherally inserted central catheter lines, 48
of vascular access devices, 40, 46–48t, 49–50, 52, 

52–54b, 55–56b
continuous insulin infusion, 110, 112–113t. See also 

insulin
copper, 83t, 84t, 85, 134b, 140
CPN. See central parenteral nutrition (CPN)
critical illness, 13–14, 118
CRBSI. See catheter-related bloodstream infection 

(CRBSI) 
Crohn’s and Colitis Foundation, 176
Crohn’s disease, 14, 32
crystalline amino acids, 69, 69–70t. See also amino acids 

(AAs)
CVCs. See central venous catheters (CVCs)
cyanocobalamin. See vitamin B-12(cyanocobalamin)
cyclic infusion, 135b
cysteine, 70t

Dacron velour cuff, 43, 44t, 57
dehydration, 106, 170, 172b
dextrose, 67–68

and delivery systems, 61, 89–90, 160
and hyperglycemia risk, 108b, 109–110
and liver disease, 133b
and osmolarity, 6–7, 15, 39b, 67–68, 68b 94b, 141–142t
and total nutrient admixture stability, 76
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diabetes mellitus, 109–111, 123, 164. See also glucose; 
hyperglycemia

diarrhea 16, 25t, 160, 170
dietitian. See registered dietitian nutritionist (RDN)
diphenhydramine, 126
discharge planning, 151, 165, 166–167b
dislodgment, of catheter, 44–45t, 56b
dl-alpha-tocopherol acetate. See vitamin E (dl-alpha-

tocopherol acetate)
dressing regimens, for catheter sites, 50, 59
Durable Medical Equipment Regional Carrier, 154
dysmotility disorder, 152
dyspnea, 75, 101, 126

EAL. See Evidence Analysis Library (EAL) 
EBP. See evidence-based practice (EBP)
EFAD. See essential fatty acid deficiency (EFAD) 
egg phospholipids, 75, 125–126
electrolytes, 76–78, 103t

in amino acid formulations, 69, 70t
imbalances in, 108b, 121
role in metabolic abnormalities, 172
with refeeding syndrome, 122b
and osmolarity, 39b, 69, 77t

enteral nutrition
transition to, 144b, 179
vs parenteral nutrition, 22–23

Enterococcus infection, 59
ergocalciferol. See vitamin D (ergocalciferol)
Escherichia coli infection, 59
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essential fatty acid deficiency (EFAD), 73–75, 118, 141t
ethanol-lock technique, 60
Evidence Analysis Library (EAL), 10
evidence-based practice (EBP), 8–9
exit sites, for catheters, 43, 49, 57

fats. See lipids
fatty acids, 72–74, 74t, 133b, 160
femoral veins, 39, 44t
fistulas, 32b, 84, 152b, 160, 170
fluid balance, 103t, 104t, 122b, 172b
fluid overload, 106b, 108b, 170, 172b. See also 

overhydration
flushing, of catheters, 51, 55b
folic acid, 79t, 81t
Food and Drug Administration. See US Food and Drug 

Administration (FDA), 78, 88
FreAmine III solution, 69–70t, 94
Fresenius Kabi, 2–73, 74t

gallbladder complications, 123–125
gastrointestinal tract function

and patient selection, 20
and vitamin needs, 84

gauze dressings, 50
glucose

monitoring of, 68, 109, 114b, 116–117b, 162–165
during refeeding syndrome, 121

glucose infusion rate/glucose oxidation rate, 68, 68b
glutamic acid, 70t
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glutamine, 86
and hepatic dysfunction, 124, 125b
for pancreatitis, 133b

glycerol, 73
glycine, 70
guidelines, for parenteral nutrition, 8–16

hand hygiene, 50
Healthcare Infection Control Practices Advisory 

Committee, on catheter placement, 40
hemothorax, 46b, 53b
hepatic dysfunction, 118b, 124, 125b, 135b
hepatic formulas, 71
histamine 2-receptor antagonists, 87, 135b
histidine, 70t
home parenteral nutrition (HPN)

contraindications for, 153b
complications of, 58–59, 132, 136
formula calculation for, 159–160
indications for, 31, 32b, 152–153, 152b
infusion schedule for, 160–161, 164
Medicare criteria for, 154
patient education on, 51–52, 167–168
patient resources for, 176–177
patient selection for, 150
provider selection, 150
teaching checklist, 169f
vascular access device use in, 44–45t

Hospira, 80t, 94
HPN. See home parenteral nutrition (HPN) 
hydration, 170, 172b, 177
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hydrothorax, 46b, 53b
hyperbilirubinemia, 86, 124, 134b, 140
hypercalciuria, 136, 137t
hyperchloremic metabolic acidosis, 107t
hyperglycemia, 29b, 160b, 107t, 108b, 109–111, 118b, 138, 

162, 173b
hyperkalemia, 173b
hypermetabolism, 14
hypernatremia, 29b, 107t
hyperosmolality, 41, 107t
hypertriglyceridemia, 29, 160b, 111–119, 118b
hypocalcemia, 173b
hypochloremic metabolic alkalosis, 107t
hypoglycemia, 115t, 116b, 162, 173t
hypokalemia, 107t, 121, 173b
hypomagnesemia, 29b, 107t, 121, 173b
hypophosphatemia, 29b, 107t, 121, 173b

IDPN. See intradialytic parenteral nutrition (IDPN) 
ILE. See intravenous lipid emulsion (ILE) 
infection, 57–60

in the bloodstream, 59–60
and liver dysfunction, 123, 135b
from vascular access devices, 50, 58
initiation protocol, 102

insulin, 87, 110–111, 112–113t, 114b, 115t, 116–117b, 121, 162–
164, 163t

insurance coverage. See Medicare/Medicaid coverage
intestinal ischemia, 16, 33, 123, 152b
intestinal transplantation, 136
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intradialytic parenteral nutrition (IDPN), 14–15, 30
Intralipid, 74t
intravenous fat emulsion (IVFE), 72
intravenous lipid emulsion (ILE), 72–75, 94b, 110, 111, 

118–119, 119b, 125–126
iodine, 50
iron, 83t, 139–140, 142t, 178b
isoleucine, 69t, 71
IVFE. See intravenous fat emulsion (IVFE)

Joint Commission, 165
jugular veins, 38–39, 41, 44t

Klebsiella pneumoniae infection, 59

laboratory values
during parenteral nutrition, 177, 178b
prior to initiating parenteral nutrition, 103t

leucine, 69t, 71
linoleic acid, 72, 74t
linolenic acid, 72, 74t
lipids, 61–62, 72–74, 75, 76, 118, 125b, 133, 133b, 134b, 138–

139
liver disease, See parenternal nutrition associated liver 

disease (PNALD)
liver dysfunction, 103t, 104t, 124, 178b
lysine, 69t, 86, 135b

macronutrients, 67–70, 105, 106b, 108b, 125b, 133, 138–
139. See also specific nutrients
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magnesium, 77t, 107t, 121, 137, 139, 178b
malnutrition, 14, 28, 76–77, 120, 156b
manganese, 83t, 84–85, 84t, 134b, 140, 142t
MBD. See metabolic bone disease (MBD) 
Medicare/Medicaid coverage, 154–157, 155b, 156b, 157b
medications, in parenteral nutrition formulations, 87, 

108b, 160
metabolic abnormalities, 172, 173b
metabolic acidosis, 107t, 137t, 138
metabolic bone disease (MBD), 136–138, 141t
methionine, 69t, 86, 135b
micronutrients, 134b, 135b, 136b, 139–142, 144. See also 

specific nutrients
midclavicular catheters, 40. See also catheters
midline catheters, 40. See also catheters
monitoring recommendations, during parenteral 

nutrition, 8, 78, 84, 102, 104t, 109, 160, 162–165, 166b, 
170, 177, 178b, 179

Multitrace solutions, 84
multivitamin preparations, 78, 125, 139. See also vitamins
MVI solutions, 80t

NCP. See Nutrition Care Process (NCP) 
nerve injury, 48b, 54b
neurologic impairment, 121, 140
niacinamide, 80t
niacin. See vitamin B-3 (niacin)
nitrogen, 69, 69t, 71, 103t, 104t, 122b, 133b, 178b
nontunneled temporary catheters, 38–40, 40–41, 44t, 159. 

See also catheters
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Nutrilipid, 74t
NST. See nutrition support team (NST) 
nutrition assessment, 2, 3–4, 21b, 101–102, 156–157b, 159, 179
Nutrition Care Process (NCP), 1–8
nutrition diagnosis, 2, 4–6
nutrition intervention, 2, 6–7, 20
nutrition screening, 3
nutrition support team (NST), 149, 150, 166, 176

occlusion, 48b, 50, 51, 54b, 55–56b, 174b
octreotide, 160
oil application, topical, 118–119
oleic acid, 74t
Oley Foundation, 176
Omegaven, 133
oncology. See cancer
osmolarity, 35, 37
calculation of, 38, 39b

formula, 90–93
overhydration, 106b, 108b, 170, 172b. See also fluid 

overload
oxalate, 82, 142t

pallaitive care, in parenteral nutrition, 31
palmitic acid, 74t
pancreatitis, 26b, 32

triglyceride-induced, 111, 118b
pantothenic acid, 79t
parenteral nutrition (PN). See also home parenteral 

nutrition (HPN)

SA
MP
LE
 

No
t 
fo
r 
Pr
in
t 

or
 R
es
al
e



199Index

advancement of, 105, 106b, 107t, 108b
calculation of, 38, 39b, 91–93
complications of. See complications
compounding of, 89–94
indications for, 8–12, 19–34
initiation of, 101–102, 103t, 104t
monitoring during. See monitoring 

recommendations
perioperative, 31
peripheral. See peripheral parenteral nutrition
product manufacturers, 74t, 80–81t, 84t, 94
schedule for, 160–161
toxicity of, 143, 144b
vs enteral nutrition, 12–13

parenternal nutrition associated liver disease (PNALD), 
132–133, 133b, 134b, 135b, 136b

patient selection, 51–52, 167–168, 169f
“per day” basis, of formula calculation, 93
pericardial tamponade, 47b, 54b
perioperative parenteral nutrition support, 31
peripherally inserted central catheters (PICCs), 38, 40, 

43t, 45t, 48–49. See also catheters; venous access devices
care of, 49–51
placement of, 49

peripheral parenteral nutrition (PPN), 15, 29–30
and osmolarity, 90, 93

pharmacies/pharmacists, 87, 89–90, 91b, 151
phenylalanine, 70t, 71
phlebitis/thromophlebitis, 41
phosphate, 70t, 78, 121
phosphorus. 29b, 76, 77t, 107t, 137t, 140, 141, 142t, 178b
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phylloquinone. See vitamin K (phylloquinone)
physical assessment, before initiating parenteral 

nutrition, 20, 21b
physician, role in home parenteral nutrition, 150
PICCs. See peripherally inserted central catheters (PICCs)
PN. See parenteral nutrition (PN)
PNALD. See parenternal nutrition associated liver disease 

(PNALD)
pneumothorax, 46b, 52b
port-pocket infection, 57
potassium, 70t, 77t, 107t, 121, 140, 178b
PPN. See peripheral parenteral nutrition (PPN) 
product manufacturers, 62, 69, 69t, 70t, 72, 94, 140
proline, 70t
propofol, hypertriglyceridemia risk from, 111
protein, 5, 28, 69, 122b, 125b, 134b, 138
Pseudomonas infection, 59
pyridoxine. See vitamin B-6 (pyridoxine)

radiation enteritis, 32b, 152b
real-time content, of aluminum, 140
refeeding syndrome, 106b, 108b, 120–122, 120b, 122b, 153b
refrigeration, for parenteral nutrition solutions, 167
registered dietitian nutritionist (RDN), role in parenteral 

nutrition, 4–8, 150
registered nurse (RN), role in home parenteral nutrition, 

150–151
reimbursement, for home parenteral nutrition, 154–157, 

155–157b
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renal disease/failure, 14–15, 72, 118b, 140
and vitamin supplementation, 82

renal formulas, 71–72
retinol. See vitamin A (retinol)
riboflavin. See vitamin B-2 (riboflavin)
RN. See registered nurse (RN), role in home parenteral 

nutrition

safflower oil, topical, 72, 75
SBS. See short bowel syndrome (SBS)
selenium, 82–83, 83t, 84t
self-monitoring, during home parenteral nutrition, 170, 

172b. See also monitoring recommendations
self-sealing septum,  46
sepsis, 118b, 123, 124
serine, 70t
Serratia marcescens infection, 59
Short Bowel Foundation, 177
short bowel syndrome (SBS), 32b, 152b, 155b
skin antisepsis, 50, 59
sliding scale insulin (SSI) protocol, 162, 163t. See also 

insulin
Smoflipid (smof), 72–73, 74t, 133
social worker, role in home parenteral nutrition, 151
Society for Critical Care Medicine, 11–12
sodium, 29b, 70t, 77t, 107t, 114b, 122b, 178b
SSI protocol. See sliding scale insulin (SSI) protocol
Staphylococcus infection, 59
starvation, physiology of, 120–121. See also malnutrition
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stearic acid, 74t
steatosis, 124, 135b
subclavian vein, 38–40, 41
sunflower oil, topical, 75
superior vena cava (SVC), catheter tip placement in, 36, 

39–40, 41, 49, 56
SVC. See superior vena cava (SVC)

taurine, 70t
thiamin. See vitamin B-1 (thiamin)
threonine, 70t
thrombophlebitis. See phlebitis/thromophlebitis
thrombosis, 40, 41, 49, 56b
tissue plasminogen activator, 55
TNA. See total nutrient admixtures (TNA)
total nutrient admixtures (TNA), 61–62, 73, 76, 90, 91b, 

94b, 119. See also 3-in-1 parenteral nutrition formula
toxicity, of parenteral nutrition, 143, 144b
trace elements, 82–85, 83t, 84t, 140, 178b
transhepatic veins, 39
translumbar veins, 39
transparent dressings, 50
transplanation, and parenteral nutrition risks, 136
Travasol solution, 69–70t
triglycerides, 29b, 72, 75, 103t, 104t, 106b, 111, 118, 119b
tryptophan, 70t, 71
tunneled catheters, 42, 43t, 44t. See also catheters
tyrosine, 71
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ulcerative colitis, 14
ursodeoxycholic acid, 124
US Food and Drug Administration (FDA), 78, 88

valine, 70t, 71
vscular access devices (VADs). See also catheters

anatomical sites for, 36–37, 37f
care of, 174, 174–176b
complications of, 46–48b, 52, 52–84b, 55–56b, 179
for home parenteral nutrition, 159
patient education on, 51–52, 168
placement of, 40–41
selection of, 36, 150–151

venous thrombosis. See thrombosis
vitamin A (retinol), 79t, 80t, 137t
vitamin B-1 (thiamin), 79t, 80t, 82, 121, 122b, 142t
vitamin B-2 (riboflavin), 79t, 80t
vitamin B-3 (niacin), 79t
vitamin B-6 (pyridoxine), 79t, 80t
vitamin B-12 (cyanocobalamin), 79t, 81t
vitamin C (ascorbic acid), 79t, 80t, 82, 140, 142t
vitamin D (ergocalciferol), 78–79, 79t, 80t, 136, 137, 137t
vitamin E (dl-alpha-tocopherol acetate), 79t, 80t
vitamin K (phylloquinone), 78, 79t, 80t, 137, 140, 142t

weight monitoring, 102, 104t

zinc, 83–84, 83t, 84t, 139, 142t
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Written and reviewed by parenteral nutrition experts, this fully 
updated and evidence-based guide can be used by the nutrition 
support team in hospitals, long-term care facilities, and home or 
hospice settings. Topics include: 

• indications for parenteral nutrition;

• vascular access, delivery systems, and intravenous pumps;

• parenteral nutrients and formulations;

• initiation, advancement, and acute complications;

• metabolic complications of long-term parenteral nutrition; and

• parenteral nutrition in the home and alternate sites. 

An expanded chapter on the Nutrition Care Process addresses 
nutrition assessment, diagnosis, intervention, and monitoring 
and evaluation as it applies to the delivery of parenteral nutri-
tion. Appropriate for students to the advanced practitioner, this 
pocket guide is an indispensable resource.
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