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Article history: Home parenteral nutrition (HPN) is a complex therapy, which requires dedicated facilities and expertise.
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Accepted 29 July 2024 HPN centers within countries. These differences lead to heterogeneity in the quality of care received by
patients, with variable impact on the appropriateness, safety, and effectiveness of HPN, and resultant

Keywords: N variability in the quality of life that a patient may expect.

gﬁ:;‘slililr:meral nutrition The European Society for Clinical Nutrition and Metabolism (ESPEN) have published guidelines on the

appropriate and safe provision of HPN, with an associated practical version describing a short and precise
way to implement the guidelines’ recommendations in clinical practice.

This educational paper suggests means of implementation of evidence supported HPN guidelines,
using “operational recommendations” applitngto healthcare professionals, administrators and stake-
holders, with the ultimate aim of enhancing equity of patient access to an appropriate and safe HPN
program of care.
© 2024 The Author(s). Published by Elsevier Ltd on behalf of European Society for Clinical Nutrition and
Metabolism. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Intestinal failure
Cancer

1. Introduction nutrients for patients unable to meet their nutritional requirements
via the oral and/or enteral route and who can be safely managed
Home parenteral nutrition (HPN) is the medical nutrition ther- outside of hospital [1—3]. HPN can meet the patient's nutritional
apy provided through the intravenous (IV) administration of requirements entirely (total or exclusive HPN) or partially where
nutrition is also provided via the oral or enteral route (supple-

mental, partial or complementary HPN) [1].
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1. HPN as primary life-saving therapy for chronic intestinal failure

(CIF) due to non-malignant (benign) disease.

HPN for CIF due to malignant diseases, occurring during curative

treatments; in this scenario, the requirement for HPN is typically

transient in nature.

. HPN within a program of palliative care for incurable malignant
disease (to avoid death from malnutrition).

. HPN offered to patients with a functioning intestine who decline
other types of medical nutrition required to maintain nutritional
status or to treat malnutrition; however, PN in this scenario (no-
CIF scenario) is not generally recommended except in life-
threatening situations and for a time-limited period to achieve
nutritional safety, given the inherent risks of PN.

2.

The reported prevalence of HPN for benign CIF range from 5 to
80 cases per million of the population, although it is also recognised
that some countries are not able to offer this treatment [4—6]. HPN
may be required for a few months or years, until successful intes-
tinal rehabilitation is achieved, or life-long in the case of irrevers-
ible CIF [4,5]. The prevalence of HPN for patients with malignant
disease differs greatly among countries, mainly due to different
attitudes towards care and/or varied use of enteral nutrition for
patients with end-stage, incurable disease [7]. In patients with
cancer receiving active oncological therapy, the use of transient
HPN is increasing, whereby patients receive HPN for a relatively
short period, typically of a few months [2,8—10]. As above, HPN in
patients without CIF is generally not recommended.

HPN is a complex therapy which requires dedicated facilities
and expertise [2,3]. Unfortunately, the management and provision
of HPN varies significantly between countries and between HPN
centers within countries [11—13]. These differences cause hetero-
geneity in the quality of care received by patients, with variable
impact on the appropriateness, safety and effectiveness, as well as
on the patient's quality of life (QoL).

The guidelines published by the European Society for Clinical
Nutrition and Metabolism (ESPEN), provide detail on the evidence
base for the appropriate and safe provision of HPN [2]. The practical
version of the HPN guidelines describe a methodological approach
to implementing the guidelines in routine clinical practice [3]. The
American Society for Parenteral and Enteral Nutrition (ASPEN) has
recently devised recommendations on the safe transition of the
patient from hospital to home on PN, with a comprehensive review
of methods to mitigate risks and optimize care delivery during this
process [14].

The aim of the present operational recommendations (ORs) is to
assist healthcare professionals, administrators, and stakeholders in
implementing the ESPEN HPN guidelines and incorporate stan-
dardized and homogeneous discharge pathways and management
protocols within patients’ care pathways, with the ultimate aim of
enhancing equity of patient access to appropriate and safe HPN
programs of care.

2. Methods

The document was devised by the Home Artificial Nutrition and
Chronic Intestinal Failure (HAN&CIF) special interest group of
ESPEN. The development process took place in three stages. Firstly,
the six chapters of the HPN practical guidelines were translated into
sequential steps implementing a patient's HPN program of care.
Secondly, ORs for each step were drafted, according to the 5W1H
Kipling method (who, what, when, where, why and how) [15]. A
‘precautionary’ column was added to the 5 W in order to proac-
tively identify any risks associated with the step. Thirdly, a checklist
(representing the “how”) for commencing a patient on the HPN
program was designed to assess if the ORs were appropriate. To
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validate the devised ORs, the nutritional support teams (NST) of the
centers of the HAN&CIF group applied the checklist to between 3
and 5 new HPN-dependent patients, in order to evaluate its
applicability and to provide any required amendments before final
approval.

3. Operational recommendations (ORs) for implementing an
HPN program of care (Table 1)

The six chapters of the HPN guidelines were categorized in four
sequential steps for the implementation of a patient's HPN program
of care, as follows:

1. Indication for HPN and patient's informed consent.

2. Confirmation of HPN feasibility.

3. HPN implementation and organization.

4. HPN training, monitoring and emergency management.

Each step comprised relevant statements and recommendations
contained within the HPN guidelines.

Step 1 - Indication for HPN and patient's informed consent

Confirming that the indication for HPN is appropriate is clearly a
primary criterion for determining the effectiveness and safety of
treatment. While the specialist caring for the patient's underlying
disease (e.g. surgeon or oncologist) may propose the need for HPN,
confirmation of its appropriateness lies primarily within the remit
of the physician member of the NST. At the time of referral, the
patient may be hospitalized or at home. The NST has to categorise
the patient's condition into the clinical scenarios requiring HPN, the
underlying disease and its benign or malignant nature, the mech-
anism of IF, the severity of IF and the goals of the treatment. Thus,
the need for CIF should be categorized by the underlying (GI or
systemic) disease causing IF, GI anatomy and function, the patho-
physiological mechanism of IF (SBS, intestinal dysmotility, enter-
ocutaneous fistulas, intestinal obstruction or extensive intestinal
mucosal disease), and the severity of CIF (based on the type and the
volume of the required intravenous supplementation, IVS).
Depending on the patient's ability to tolerate oral/enteral feeding,
the probability of oral feeding rehabilitation and current nutritional
status, the goals of their HPN program of care can be categorized as
total or supplemental, short or long-term, and maintaining nutri-
tional status or treating malnutrition. In patients with cancer
receiving active oncological therapy, an additional aim could be to
improve tolerance to cancer therapy and/or to avoid any interrup-
tion of oncological treatment because of malnutrition. Whenever
possible, the NST should discuss the risks and benefits of HPN with
patients with advanced cancer, ideally in the context of their pre-
dicted life-expectancy, as well as the possibility of changing/with-
drawing the treatment when it becomes futile [16]; engagement
with family members can also be beneficial, where appropriate and
agreed by the patient. As above, caution is required when consid-
ering the appropriateness of commencing PN in patients without IF.

Fundamental to consent is the requirement for the NST to
accurately inform the patient about risks and benefits of HPN,
including their indications as well as the processes involved and the
potential complications related to HPN. Discussion around reim-
bursement issues, where applicable, may be important, and carer or
family engagement, where appropriate, should also be considered.
The discussion should take place, of course, before starting treat-
ment, i.e. certainly before central venous access device (CVAD)
placement. Whether formal signed consent is mandated will
depend on local governance rules of the HPN center.
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Table 1

Operational recommendations (who, what, when, where, why and precautions) for the implementation of home parenteral nutrition (HPN) care programs (S# and R#, referred statements and recommendations of the HPN

guideline).

Step 1 - Indication for HPN and patient's informed consent

Item Who What When Where Why Precautionary considerations
Indication for HPN. Proposing: Clinical scenarios: During hospitalization ~ Hospital Mandatory criteria for ~ Absence of confirmed mechanism
(R #1-5) referral specialist Benign CIF or or outpatient office the appropriateness of of IF
Confirming: Patients on curative oncological therapy at outpatient visit HPN Patients with cancer receiving
NST doctor Patients with cancer receiving palliative palliative care: patient's family

Patient's informed consent.

(s1)

NST professionals in
charge, according to
local NHS regulations

care
Non-CIF

Definition of:
Underlying disease
Mechanism of IF
Severity of IF
Goals of HPN:

Life-saving to maintain nutritional

status or treat malnutrition/

dehydration

Additional goals for patients with

cancer:

to improve tolerance of treatment
to avoid death from malnutrition/

dehydration

Information to patient about need,
procedure, managing, adverse events
and reimbursement of HPN

HPN

At time of indication for Hospital

or outpatient office

Best practice issue

emotional willingness

Risk of futile treatment if short life
expectancy

Non-CIF HPN: PN in this scenario is
not generally recommended except
in life-threatening situations and
for a time-limited period to achieve
nutritional safety, given the
inherent risks of PN.

Limited cognitive capacity to
understand.

Patients with cancer receiving
palliative care: inform regarding
procedure burden and risks and of
the potential for treatment
withdrawal

Step 2 - Confirmation of HPN feasibility

Items

Who

What

When

Where

Why

Warnings and precautions

Metabolic and clinical
stability of the
patient.

(52)

Patient's/caregiver's
ability to understand
and perform the
required procedures

(54)

Adequacy of the home
environment

(83)

Physician of the NST
For patients with
cancer:
collaboration with
oncologist and pain
therapy specialists

Nurse or other
professionals of the
NST, according to local
NHS regulations

Nurse of the NST or the
HCC service
Cooperation by

social worker and
occupational therapist
may be required

No immediate risk of acute imbalance
after starting HPN.

Vitals, nutritional and metabolic
parameters and organ function.
Absence or mild-moderate stable
inflammation (CRP).

Stable underlying disease and
comorbidities.

Psychological state under control
Patients with cancer:

pain controlled in addition to above.
Illustration and explanation of the
procedures for self-management and
self-monitoring of HPN

Assessment and adaptation of the home
environment and facilities to optimize
the required sterility

Clear communication channels with
NST, HCC and GP.

Before starting HPN

At time of indication for HPN

At time of indication for HPN

After patient discharge

Hospital or outpatient
office

Hospital
or outpatient office

Hospital
or outpatient office or
patient's home

Mandatory criteria for
the appropriateness of
HPN

Mandatory criteria for
the safety of HPN

Mandatory criteria for
the safety of HPN

Risk of refeeding syndrome
Unstable and unexplained
inflammatory pattern

Unstable psychiatric disease
Patients with cancer receiving
palliative care: risk of deterioration
when receiving PN

Language barrier

Cognitive disease

Poor functional status preventing
carrying of HPN procedures

Presence of home barriers
Frequent HPN complication
occurrence: reconsider and check
again

Patient candidate for hospice:
hospice acceptance of patients on
HPN to be confirmed
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Organizational
infrastructure for
HPN administration
at home

Identification of the

Team of the onsite
receiving HC
organization

GP

Team nurse of the HCC
service

HCC service.

Patient/caregiver training according to

guidelines. Patient monitoring by
hospital NST.

Provision at patient's home of PN bags,

Patient's home or local
facilities of HCC

Mandatory criteria for
the safety of HPN

At time of indication for HPN  Hospital or outpatient Mandatory to perform

Expertise of nurse for HPN training
Long distance between patient's
home and HC team

Difficult coordination when more

HPN program infusion pump and ancillaries for HPN office HPN than one provider is involved.
provider and payer Hospital HPN center. Lack of reimbursement (partial or
complete) makes HPN cost-
prohibitive for the patient.
Step 3 - HPN implementation and organization
Items Who What When Where Why Warnings and precautions

Choice of the CVAD
(R9,10,11,15)

CVAD positioning
(R12-14)

Choice of the infusion
control device
(R16-18)

Prescribing and
ordering of the PN
admixture

(S5, R39, R40)

and prescribing the
modality of infusion
(R47, R48)

Preparation and
delivering of
nutritional
admixtures and
ancillaries to the
patient's home

(R7, R41-46)

Travelling management

NST indication

Informed patient's willingness

Choice CVAD to meet patient's

needs

Expertise of HC professional in
charge for CVAD positioning

HC professionals in charge for

CVAD positioning.

NST indication

Informed patient's willingness

NST (physician or registered

dietitian or pharmacist,
according to local NHS
regulations)

Medical procedure

Regulation of the IV infusion
according to the prescription

and rate of infusion

Pharmacy in charge for the

provision

Hospital pharmacy or

pharmacy of HCC service

NST and/or HCC

Providing PN admixture and

ancillaries for CVAD and
infusion line management

Compounding of customized

PN admixtures

Delivering of the PN admixture

Allowing patient's mobility and

PN admixture type; days, time

Criteria for the
appropriateness of HPN

During hospitalization
or at outpatient visit

Hospital or outpatient
office

During hospitalization Hospital Mandatory to perform

HPN

At time of indication for Hospital or outpatient
HPN office

Criteria for the safety,
efficacy of HPN and
patient’s QoL

Criteria for the
appropriateness, safety,
and efficacy of HPN

At time of indication for Hospital or outpatient
HPN office

Criteria for the
appropriateness of HPN

At time of indication for Patient's home
HPN and during the

HPN treatment

After starting HPN Patient's home and Criteria for

Shortage of CVAD types
Compromised patient's venous
system

History of patient's frequent CVAD
related complications

Low expertise of professional in
charge for positioning
Compromised patient's venous
system

Difficult patient/caregiver
understanding in managing the
device

Lack of continuity of service in case
of malfunction

Provide instruction in case of
electricity black out

Patients with reduced organ
function

Patients with diabetes/
hyperglycemia

Requirement of high volumes of IVS
Concurrent IV infusion of
medications

Risk of communication errors

Lack of appropriate pharmacy
facilities and expertise for safe
compounding and delivering of the
PN admixture

Non-certified transport company.
Late deliveries

Lack of expertise at destination

and organization improving QoL travel destination appropriateness
(R70)
Step 4 - HPN training, monitoring and emergency management
Items Who What When Where Why Warnings and precautions
Patient/caregiver Nurse of the NST (or Training to allow patient/ Before hospital Hospital or patient's Criteria for safety of Patient/caregiver

training to manage
CVAD and infusion
line

(R6, R58)

CVAD exit site (R19-22)

Asepsis technique (R23-

other professional
according to local NST
organization and rules)
Nurse of the HCC
service

caregiver safe HPN self-care

discharge or at patient's home HPN
home immediately

after discharge.

barriers due to language, dexterity,
cognitive function, comorbidities.
Burden to the caregiver.

Presence of a femoral CVAD.
Presence of a stoma.

(continued on next page)
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Table 1 (continued )

26)

Connector
management (R27-
30)

CVAD protection (R31-
34)

PICC management
(R35-36)

CVAD lumen use (R37-
38)

Material and ancillaries
for CVAD exit site
management, CVAD
protection and
infusion line
management

(R19-38)

Patient/caregiver
training for routine
self-monitoring and
emergency care

(R6)

NST monitoring of HPN
program of care

(R8)

Criteria to monitor
safety (R71)

Timing and means for
monitoring (R49-50)

(R51-52)

Parameters to be
monitored and
frequency of
monitoring (R53-55)

Emergency
management of HPN
complications:

Mandatory
organizational
features (R63-65)

Actions at time of
hospital admission
(R66-69)

Nurse of the NST (or
other professional
according to local NST
organization and rules)
Nurse of the HCC
service

Nurse of the NST (or
other professional
according to local NST
organization and rules)
HC organization

Nurse of the HCC
service

NST (physician, nurse,
dietitian, pharmacist)
GP

Nurse of the HCC
service

NST (doctor, nurse,
dietitian, pharmacist)
Professionals of the
hospital proximal to the
patient's residency

GP

Nurse of the specialized
HCC

Selection, ordering and delivery
of ancillary kits according to
training instructions

To allow patients/caregiver to
self-monitor HPN and to
recognize HPN complications.
Templates for data collection.
Links for transmitting data to
the NST

Modalities of feed-back to the
patients by the NST

To evaluate the effectiveness
and the safety of the treatment
Providing details for routine
contact with the NST, to patient,
GP, nurse of the HCC service,

Early recognition and
management of HPN
complications, according to
established protocols.

Details for emergency contact
with the NST, 24 h per day,
seven days per week.

At starting HPN

Before and after
hospital discharge

Continuous and
scheduled monitoring
after starting HPN

After starting HPN

Patient's home

Hospital or patient's
home

Hospital outpatient
clinic or at patient's
home (physical and/or
remote virtual
monitoring)

Hospital

Criteria for safety of
HPN

Criteria for safety of
HPN

Criteria for safety and
appropriateness of HPN

Criteria for safety

Shortage of ancillaries
Over-ordering of ancillaries

Patient/caregiver

barriers due to language, dexterity,
cognitive function

Burden to the caregiver.

Patient's comorbidities.
Malfunctioning/unstable phone and
internet facilities for linking the
patient to the NST

Difficult access to onsite HC
laboratory

No onsite micronutrient and other
specialized assessment.

Blood drawing from the CVAD
Patients with cancer:

disease progression;

transferring to hospice without
experience on HPN

Inaccessibility to ED

Admission to a hospital without
expertise in HPN
Communication with non-
specialized professionals
Patients without GP

NST: nutrition support team.

HCC service: home care company specialized in HPN providing.
CVAD: central venous access device.

IV: intravenous.

ED: emergency department.

GP: general practitioner.
QoL: quality of life.
IF: intestinal failure.

CIF: chronic intestinal failure.

HPN: home parenteral nutrition.

PN: parenteral nutrition.
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Step 2 - Confirmation of HPN feasibility

The feasibility of HPN depends on a number of factors, including
those specific to the patient and those specific to the homecare
service.

The patient's clinical condition, their or their caregiver's ability
to undertake HPN procedures such as catheter connection/
disconnection, and the patient's home environment are factors that
need to be taken into account when designing the program of care
required. Fundamentally, in keeping with the definition of type 3 IF
[5], “adequate” clinical and metabolic stability is required before a
patient is sent home on PN. The term adequate means no imme-
diate risk of acute imbalance after hospital discharge, which could
be affected by metabolic, nutritional, underlying disease, comor-
bidities, as well as the patient's psychological state. Precautionary
factors in this setting include the risk of unmanaged refeeding
syndrome and/or the presence of an unresolved inflammatory
process or even acute psychological distress. Assessing and
ensuring such stability prior to discharge mainly falls within the
remit of the physician member of the NST. Of course, additional
input from relevant specialists may be needed, for example pain
specialists and/or oncologists for patients with advanced malig-
nancy. Once clinical stability is confirmed, the NST, and particularly
the nursing team, should educate the patient and, where appro-
priate, their caregiver, regarding the procedures of PN connection
and disconnection, ensuring understanding of the techniques and
risks as well as assessing the patient's or caregiver's ability to un-
dertake these procedures safely. If the patient or caregiver cannot
undertake HPN procedures safely, a homecare nurse should be
available and trained according to the NST's standardized protocol.
The home environment, which requires space and facilities to
ensure cleanliness and asepsis, should be evaluated. It may also be
important to understand the patient's family status although, of
course, living alone is not a contraindication for HPN. The NST
should ensure patient education about warning signs associated
with HPN-related complications and that protocols and pathways
are in place for rapid communication with the HPN team 24 h per
day, 365 days per year in the event of emergencies.

After hospital discharge, the patient requires a homecare pro-
gram of care to ensure continued administration of the PN pre-
scribed by the hospital NST. The specific service will depend on
local arrangements and facilities, including the availability of
community teams and systems for reimbursement. Involvement of
the patient's primary care general practitioner (GP) with discharge
planning and onward care thereafter is, of course, vital. Depending
on local infrastructure, there may be a designated homecare service
specific for HPN or, alternatively, HPN administration at home may
require continued support from the hospital's NST and pharmacy to
supply PN. Regardless of the infrastructure, advanced planning
prior to discharge, with an optimal PN prescription, is crucial for
safe discharge home. Direct communication channels between the
patient, caregiver, GP, any homecare provider, the hospital's NST
and, where necessary, the hospital pharmacy department, are
fundamental to ensuring a continued safe program of HPN care. The
cost of the HPN program and whether it will be totally or partially
covered by national healthcare system (NHS) or by patient's
healthcare insurance policy should be confirmed prior to
commencement of HPN and is an important step in obtaining
informed consent.

Step 3 — HPN implementation and organization
Implementation of the patient's HPN program of care involves a

number of steps, such as CVAD placement, choosing the infusion
control device and prescribing and ordering the PN admixture.
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Organizing and setting up the program involves preparing and
delivering nutritional admixtures and ancillaries to the patient's
home.

Decision-making around the choice of CVAD should involve the
patient and the caregiver (where appropriate), the NST and the
professional responsible for CVAD placement. Where indicated,
input from a vascular radiologist may also be required to comment
on the patient's venous patency. Patients should be informed about
the pros and cons of the various possible options, and a number of
other factors should also be taken into account when determining
positioning including: self-care requirements, hand/visual func-
tion, fear of puncturing, body image, occupation, hobbies and the
patient's experience with previous CVADs. The NST will primarily
consider the safety and efficacy of the CVAD. For example, the CVAD
exit site should avoid close proximity to any wounds, prior exit
sites, ostomies or tracheotomies. The volume and the type of IVS
and eventually the need of additional IV medications may deter-
mine the number of CVAD lumens. Having a single lumen CVAD is
preferable. In case of double lumen CVAD, it is recognized that
dedicating a lumen to PN is preferable to reduce the risk of infec-
tion. Finally, the experience and confidence of the professional
placing the CVAD will also influence the choice and positioning of
the CVAD. For patients with cancer, when a CVAD has been previ-
ously positioned for oncological therapy, patient/caregivers should
be also educated about precautions and warnings related to the use
of CVAD for infusions other than PN.

The type of device required to control the PN infusion rate is a
key factor for the safety and efficacy of HPN administration and for
the patient's QoL. Even though there are no randomized controlled
trials comparing infusion pumps to flow regulators, infusion pumps
with alarms for any infusion flow issues should be the device of
choice because of their superior ability to control the rate of IVS
delivered. Portable pumps and rucksacks to carry PN bags also in-
crease the probability of social and working rehabilitation,
improving the patient's QoL.

The prescription of the PN admixture and of any other IV fluids
or medications, as well as the protocol for infusion, form the basis
of HPN therapy. Prescribing encompasses the PN admixture and
fluid composition (including any addition to PN admixture to take
place immediately before the infusion, such as vitamins, trace el-
ements, insulin, etc.), frequency of infusion (number of days per
week) and the duration and rate of IV infusion. This falls under the
remit of registered prescribing members of the NST, which may
vary according to national accreditation systems such that medi-
cally qualified professionals can prescribe in all countries, while
allied health professionals can do so in some.

Depending on the patient's nutritional requirements, either
commercially available ready-to-use (“premade” or “premixed”) or
customized (“tailored”) PN admixtures are prescribed. Organiza-
tion of the HPN package of care consists of the preparation and
delivery of nutritional admixtures and ancillaries to a patient's
home by the identified HPN provider. Compounding of customized
PN admixtures should only be undertaken by aseptic pharmacy
departments of the NHS or of private HCC with facilities approved
by the NHS and working according to national pharmaceutical rules
and guidelines on sterility, stability and labelling of the admixtures.

Ensuring timely ordering, delivery of designated PN and/or IVS
for the individual patient is key to safe and effective HPN care.
Customized admixtures shall be labelled for the individual patient,
indicating the patient's name, the admixture composition, date of
manufacturing and expiry date, and instructions for handling
including storage, admixtures and infusion rates. The compounding
pharmacy should return the label of the PN admixture to the NST
for approval before organizing delivery to the patient's home. The
patient (or caregiver, if appropriate) should also receive a copy of
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the label, to share the information with other healthcare pro-
fessionals as necessary. The same feedback control pathway be-
tween the prescribing NST, pharmacy and patient applies when
ready-to-use admixtures are prescribed.

Appropriate delivery to the patient's home of the PN admixtures
and of the ancillaries required for IV infusion, infusion line and
CVAD management fall within the responsibility of the local NHS
and/or of the HCC service. Pharmaceutical safeguards must be
applied for PN delivery, storage and administration at home,
throughout the patient's therapy. For customized PN admixtures, it
is essential that the cold chain is maintained.

It is also important for the NST to discuss travel feasibility with
the patient, verifying their clinical suitability for travelling and, if
appropriate, arrange for the patient to receive a sufficient supply of
PN and relevant ancillaries during the journey and at the destina-
tion. Ideally, there should be a local point of clinical contact for the
patient at their destination, if at all possible.

STEP 4 - HPN training, monitoring and emergency management

Training patients or caregivers in CVAD care as well as handling
and ensuring awareness of signs and symptoms of infections and
clinical points of contact in the event of emergencies are key cor-
nerstones of a safe HPN program of care. The expertise of the
(nutrition support) nurse responsible for patient/caregiver training
is, of course, also fundamental to ensuring safe practice. The
training program should be based on guideline recommendations,
supported by appropriate tools and written instructions for special
conditions and situations. Training can take place in an in-patient
setting or at the patient's home and should be individualized ac-
cording to the type of CVAD, the prescribed IVS and the modalities
of infusion, the patient's social, family and employment-related
needs. Furthermore, any patient's allergies/reactions to medica-
tions and adhesives (Medical Adhesive Related Skin Injuries,
MARSI) should be recognized and taken into account in the training
program as well as in ancillary provision.

Education by the NST on self-management, where appropriate,
should take place for patients and caregivers, with verbal and
written instructions on vital parameters, body weight, fluid bal-
ance, and oral feeding. Verbal and written instructions should be
given to patients and caregivers on how to recognize dehydration/
fluid retention, CVAD-related complications and regarding when

Steps for implementing an HPN program of care
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and how to contact the NST out of hours. Clear channels of
communication are vital between the NST, primary care physician,
home care nurses and patient and caregivers are vital to the safety
and efficacy of an HPN care program.

The NST should ensure a monitoring program for all patients as
soon as they are discharged on HPN. The aim of this monitoring
program is to review the indications, efficacy and risks of therapy.
Patients should receive the program of scheduled office or outpa-
tient visits, either physical or virtual, with a summary of the clinical
outcomes/discussion, biochemical results and planned in-
vestigations at each visit. If investigations occur in other hospitals
distant from the NST, it is important to ensure that systems are in
place so that the results are communicated to the NST. The QoL of
patients should be regularly measured using validated tools as part
of standard homecare.

The World Health Organization recommend the implementa-
tion of a Therapeutic Patient Education (TPE) program for any
chronic disease, aimed to help patients and relatives acquire or
maintain the skills they need to manage their lives with the disease
[17]. No studies have been published on the application of a TEP to
patients on HPN. However, a TEP focused on the patient and relative
concrete needs and concerns should be considered to enable them
to live their best QoL.

The NST should also ensure patients/caregivers are taught how
to deal with emergencies related to HPN. Patients/caregivers
should receive written information to recognize signs/symptoms
that require emergency contact to the NST, the GP, and/or to attend
their local hospital emergency department. The NST should provide
patient/caregiver and GP with emergency contact details 24 h per
day, seven days per week, with reciprocal information provided to
the NST. The NST should have standard operational procedures for
HPN-related complication management and should also provide
local hospitals with protocols related to the management HPN-
related complications, especially for central line associated blood
stream infection (CLABSI) care; it often helps that patients are also
aware of such protocols.

3.1. Check lists of the steps and items of the ORs for the
implementation of HPN programs

Short and detailed checklists are shown in Fig. 1 and
supplemental table 1, respectively, to help the NST verify that the

Indication for HPN
and patient’s
informed consent

Confirmation of
HPN feasibility

HPN training,
monitoring and
emergency
management

HPN
implementation
and organization

Short checklist (flag when met)

[ Referral specialty and
patient’s location

Patient clinical stability
Patient/caregiver ability to

[J Patient’s indications for manage HPN
HPN | Home environment
[J Patient’s informed consent adequacy
| HPN provider(s)
| Payer

CVAD choice
Infusion control device
HPN/IVS prescription

CVAD management and
HPN administration training
Patient/caregiver self-

HPN/IVS Ordering & monitoring & management

delivery | Regular NST
office/outpatient
monitoring

Education of patients,
caregivers and local hospital
networks on HPN-
complications

HPN: home parenteral nutrition; IVS: intravenous support; NST: nutrition support team; CVAD: central venous access device

Fig. 1. Key steps for implementing a patient's home parenteral nutrition (HPN) program of care and related short checklist to verify that the components of each step are met when

initiating the program (refer to supplemental table 1 for detailed checklist).
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components of each step and the ORs for each item are met when
initiating and completing a patient's program of HPN care.

4. Conclusions

HPN is a life-saving medical nutrition therapy, where inappro-
priate provision can lead to significant complications, can be
associated with morbidity and mortality, and can adversely impact
patient's quality of life, social, and employment rehabilitation.
These operational recommendations on how to implement HPN
guidelines aim to give to all patients the same opportunity to
receive a safe and effective HPN program of care.

Funding statement

The realisation of the project was financially supported by an
unconditional grant from the Medical Nutrition Industry (“MNI”),
an AISBL organized under the laws of Belgium, having its registered
office at 280 Boulevard du Souverain, 1160 Brussels—Belgium
(“MNI”). MNI did not influence the content of the manuscript.

Declaration of competing interest

The expert members of the working group were accredited by
the ESPEN Guidelines Group, the ESPEN Education and Clinical
Practice Committee, and the ESPEN executive. All expert members
have declared their individual conflicts of interest according to the
rules of the International Committee of Medical Journal Editors
(ICMJE). If potential conflicts were indicated, they were reviewed
by the ESPEN guideline officers and, in cases of doubts, by the
ESPEN executive. None of the expert panel had to be excluded from
the working group or from co-authorship because of serious con-
flicts. The conflict-of-interest forms are stored at the ESPEN
guideline office and can be reviewed with legitimate interest upon
request to the ESPEN executive.

Acknowledgement

This work was devised by the home artificial and chronic in-
testinal failure special interest group of ESPEN under the supervi-
sion and the approval of the ESPEN guideline Office, namely
Stephan C. Bischoff, Arved Weimann and Anna Schweinlin.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.clnesp.2024.07.1056.

675

Clinical Nutrition ESPEN 63 (2024) 668—675

References

[1] Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC, et al. ESPEN
guidelines on definitions and terminology of clinical nutrition. Clin Nutr
2017;36:49—-64.

Pironi L, Boeykens K, Bozzetti F, Joly F, Klek S, Lal S, et al. ESPEN guideline on
home parenteral nutrition. Clin Nutr 2020;39:1645—66.

Pironi L, Boeykens K, Bozzetti F, Joly F, Klek S, Lal S, et al. ESPEN practical
guideline: home parenteral nutrition. Clin Nutr 2023;42(3):411-30. https://
doi.org/10.1016/j.cInu.2022.12.003. Epub 2023 Jan 9. PMID: 36796121.
Pironi L, Cuerda C, Jeppesen PB, Joly F, Jonkers C, Krznari¢ Z, et al. ESPEN
guideline on chronic intestinal failure in adults - update 2023. Clin Nutr
2023;42(10):1940—2021.  https://doi.org/10.1016/j.cInu.2023.07.019. Epub
2023 Jul 29. PMID: 37639741.

Pironi L, Arends J, Baxter ], Bozzetti F, Peldez RB, Cuerda C, et al. Home artificial
nutrition & chronic intestinal failure; acute intestinal failure special interest
groups of ESPEN. ESPEN endorsed recommendations. Definition and classifi-
cation of intestinal failure in adults. Clin Nutr 2015 Apr;34(2):171—80.
Brandt CF, Hvistendahl M, Naimi RM, Tribler S, Staun M, Brebech P, et al.
Home parenteral nutrition in adult patients with chronic intestinal failure: the
evolution over 4 decades in a tertiary referral center. JPEN ] Parenter Enteral
Nutr 2017 Sep;41(7):1178—87.

Bozzetti F. Home parenteral nutrition in cancer patients. In: Bozzetti F,
Staun M, Van Gossum A, editors. Home parenteral nutrition. 2nd ed. CAB
International; 2015. p. 118—37. 978-1-78064-311-3.

Naghibi M, Toskas A, Willsmore ], Smith T, Hughes SJ], Gabe S, the British
Artificial Nutrition Survey Committee. United Kingdom artificial nutrition
database: the changing landscape of adult home parenteral support. JPEN - |
Parenter Enter Nutr 2023;47(5):635—45. https://doi.org/10.1002/jpen.2504.
Epub 2023 May 3. PMID: 36999584.

Arends ], Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al.
ESPEN guidelines on nutrition in cancer patients. Clin Nutr 2017;36:11—48.
Naghibi M, Smith TR, Elia M. A systematic review with meta-analysis of
survival, quality of life and cost-effectiveness of home parenteral nutrition in
patients with inoperable malignant bowel obstruction. Clin Nutr 2015;34:
825-37.

Wengler A, Micklewright A, Hebuterne X, Bozzetti F, Pertkiewicz M, Moreno J,
et al. Monitoring of patients on home parenteral nutrition (HPN) in Europe: a
questionnaire based study on monitoring practice in 42 centres. Clin Nutr
2006;25:693—700.

Pironi L, Steiger E, Brandt C, Joly F, Wanten G, Chambrier C, et al. Home
parenteral nutrition provision modalities for chronic intestinal failure in adult
patients: an international survey. Clin Nutr 2020;39:585-91.

Geransar P, Lal S, Jeppesen PB, Pironi L, Rzepa E, Schneider SM. Survey of
healthcare professionals' experiences of care delivery in patients with chronic
intestinal failure: ATLAS of Variance. Clin Nutr ESPEN 2023;54:157—65.
https://doi.org/10.1016/j.clnesp.2023.01.017. Epub 2023 Jan 20. PMID:
36963858.

Adams SC, Gura KM, Seres DS, Kovacevich D, Maguire A, Herlitz ], et al., the
ASPEN Parenteral Nutrition Safety Committee. Safe care transitions for pa-
tients receiving parenteral nutrition. Nutr Clin Pract 2022;37(3):493—508.
https://doi.org/10.1002/ncp.10861. Epub 2022 May 19. PMID: 35587169.
Kipling R. I keep six honest serving men. Available from, http://www.
kiplingsociety.co.uk/poems_serving.htm.

Druml C, Ballmer PE, Druml W, Oehmichen F, Shenkin A, Singer P, et al. ESPEN
guideline on ethical aspects of artificial nutrition and hydration. Clin Nutr
2016;35(3):545—56. https://doi.org/10.1016/j.clnu.2016.02.006. Epub 2016
Feb 16. PMID: 26923519.

World Health Organization. Regional Office for Europe. Therapeutic patient
education an introductory guide. Regional Office for Europe: World Health
Organization; 2023. 9789289060219. Available from, https://www.who.int/
europe/publications/i/item/9789289060219.

[2

3

[4

[5

[6

17

(8

[9

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]


https://doi.org/10.1016/j.clnesp.2024.07.1056
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref1
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref1
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref1
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref1
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref2
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref2
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref2
https://doi.org/10.1016/j.clnu.2022.12.003
https://doi.org/10.1016/j.clnu.2022.12.003
https://doi.org/10.1016/j.clnu.2023.07.019
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref5
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref6
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref7
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref7
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref7
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref7
https://doi.org/10.1002/jpen.2504
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref9
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref9
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref9
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref10
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref10
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref10
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref10
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref10
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref11
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref11
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref11
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref11
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref11
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref12
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref12
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref12
http://refhub.elsevier.com/S2405-4577(24)01260-9/sref12
https://doi.org/10.1016/j.clnesp.2023.01.017
https://doi.org/10.1002/ncp.10861
http://www.kiplingsociety.co.uk/poems_serving.htm
http://www.kiplingsociety.co.uk/poems_serving.htm
https://doi.org/10.1016/j.clnu.2016.02.006
https://www.who.int/europe/publications/i/item/9789289060219
https://www.who.int/europe/publications/i/item/9789289060219

	Operational recommendations for the implementation of home parenteral nutrition program of care according to the guidelines ...
	1. Introduction
	2. Methods
	3. Operational recommendations (ORs) for implementing an HPN program of care (Table 1)
	3.1. Check lists of the steps and items of the ORs for the implementation of HPN programs

	4. Conclusions
	Funding statement
	Declaration of competing interest
	Acknowledgement
	Appendix A. Supplementary data
	References


