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LA NUTRICIÓN PARENTERAL PEDIÁTRICA
DOMICILIARIA: PROCEDIMIENTOS,

EXPERIENCIAS Y REFLEXIONES

Resumen

El presente documento resume los aspectos abordados
en una Jornada de puesta en común con la participación
de profesionales con experiencia en nutrición parenteral
domiciliaria pediátrica. Este tratamiento permite el re-
torno de los pacientes a su medio familiar y social, mejo-
ra su calidad de vida y disminuye los costes sanitarios
pero es complejo y requiere un equipo de soporte nutri-
cional experimentado. La selección del paciente se re-
alizará en función de su enfermedad de base, la duración
estimada del soporte y las características familiares y so-
ciales. La familia del paciente ha de querer hacerse car-
go de su cuidado y debe ser capaz de realizar el
tratamiento de forma segura y eficaz tras recibir la for-
mación adecuada por el equipo de soporte nutricional.
El seguimiento ha de efectuarse de forma estrecha para
asegurar la tolerancia y eficacia del soporte, evitando las
complicaciones. Este tratamiento nutricional consigue,
en la mayoría de los casos, la recuperación y adaptación
intestinal en periodos variables de tiempo. En ciertas pa-
tologías y cuando la nutrición parenteral domiciliaria se
complica puede estar indicado el trasplante intestinal,
por lo que la remisión a las Unidades de Rehabilitación
Intestinal y Trasplante debe hacerse de forma precoz.
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Abstract

This document summarizes the issues raised in a think-
tank meeting held by professionals with expertise in pe-
diatric Home Parenteral Nutrition. This nutritional
technology enables patients to return home to their fam-
ily and social environment, improves their quality of life
and decreases health-care costs; however, it is complex
and requires an experienced nutritional support team.
Patient selection is normally made according to their un-
derlying disease, the estimated duration of support and
family and social characteristics. The patient’’s family
must agree to take on caregiver’s responsibilities and
should be able to perform treatment safely and effective-
ly after receiving proper training from the nutritional
support team. Close monitoring must be carried out to
ensure tolerance and effectiveness of nutritional support,
thereby avoiding complications. This nutritional treat-
ment achieves, in most cases, recovery and intestinal
adaptation in varying periods of time. In certain dis-
eases, and when home parenteral nutrition becomes
complicated, intestinal transplant may be recommend-
able, so referral to rehabilitation units and Intestinal
Transplantation should be made early on.
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Abbreviations

CVC: Central venous catheter 
FDA: Food and Drug Administration 
HPN: Home parenteral nutrition 
IT: Intestinal Transplantation 
MCT / LCT: Medium-Chain Triglycerides / Long-

Chain Triglycerides 
PHPN: Pediatric home parenteral nutrition 
PN: Parenteral nutrition 
PNALD: Parenteral nutrition associated liver disease 
PPN: Pediatric parenteral nutrition 
PTE: Pulmonary thromboembolism 
QoL: Quality of Life
SENPE: Spanish Society of Parenteral and Enteral

Nutrition 

Introduction

Parenteral nutrition (PN) is an artificial nutritional
technology whereby nutrients are administered intra-
venously. Home PN (HPN) refers to instances where
this nutritional support is administered in the patient’s
house. Although this form of treatment is expensive
and complex, it facilitates patients’ social rehabilita-
tion, returning them to their home environment, reduc-
ing healthcare costs and improving quality of life
(QoL). Pediatric patients present specific technical
characteristics, as not only should a proper nutritional
status be maintained, but optimal growth and develop-
ment should also be sought1.

The Standardization Team of the Spanish Society
for Parenteral and Enteral Nutrition (SENPE) pub-
lished a consensus document2 in 2007, which gathered
detailed and accurate information on all aspects of
pediatric PN (PPN). This document focuses exclu-
sively on its home management. Likewise, the
NADYA-SENPE Team has recently published a Guide
to HPN3 covering all age ranges.

HPN is a service covered by the Spanish National
Health System (RD 1030/2006); however, there is no
specific legislation for this treatment like there is for
home enteral nutrition.

Another remarkable aspect is that in Spain, unlike
other European countries, there are no HPN referral
units. Such units could improve the efficacy of this
treatment which, as it is rare, should be carried out by
specialized units. The NADYA-SENPE Team has
developed a voluntary on-line register, in accordance
with the Personal Data Protection Act, in order to dis-
cover the characteristics of HPN in practice
(www.nadya-senpe.com). It aims to improve the
quality and equity of access to this nutritional support
service, establish treatment protocols for specific dis-
ease groups and reveal the aspects that need improve-
ment3. 

To establish and supervise a case of HPN, the nutri-
tional support of a multidisciplinary experienced
team is needed. This should include at least one doc-

tor, who is ultimately responsible for the patient, a
nurse and/or dietitian and a pharmacist, as well as
other health-care professionals. Equipment compo-
nents vary according to the characteristics and capa-
bilities of each center4. 

This team selects HPN candidates according to:

1. The underlying disease, likelihood of rehabilita-
tion and life expectancy. The condition determin-
ing PN must be stable and not improve with hos-
pitalization. Prior to patient discharge, it is
essential to check their tolerance and the safety of
the treatment. 

2. The estimated duration of support: although it is
unclear whether there is a minimum, some
authors believe it should be at least 30 days. 

3. Family and social characteristics: the patient’s
family (usually the mother) must be able and
willing to provide care and must be able to
administer the treatment safely and effectively
after proper training. 

4. Availability of both hospital and family financial
resources, enabling the provision of materials
and care after discharge. 

The team will conduct education and training in the
HPN technique to parents and/or caregivers (and
patients, age permitting). The team will also prescribe
the treatment mode and monitor it. Due to possible
complications and incidents related to HPN patients,
the family must have access to trained personnel for
patient management 24 hours a day.

The main aims of pediatric HPN (PHPN) are: 

1. From the medical viewpoint, PHPN seeks to
recover or maintain children’s nutritional status
thereby facilitating optimal growth and develop-
ment, controlling or improving their condition
and allowing for intestinal adaptation. Secondar-
ily PHPN reduces the complications of hospital-
ization, especially infections. 

2. Psychological and social issues: shortens hospital
stay, integrating the child into his/her family and
social environment, improves QoL of both chil-
dren and their families. 

3. Economic: reduces treatment costs and increases
availability of hospital beds. 

PHPN requires a restructuring of family, social
and work habits5: it requires siblings to adapt, limits
mobility and travelling, demands changes in working
hours or work abandonment by the primary care-
giver, usually the mother. Although one must recog-
nize this type of support cuts economic costs consid-
erably for health-care institutions, it is very
expensive for family members who, by giving up
work, reduce their income. Furthermore, the fear of
complications and initial handling must be borne in
mind.
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PHPN indications

PHPN is recommended for children with primary or
secondary intestinal failure6,7 and is the first therapeutic
choice8. The most frequent intestinal disorder is the
short bowel syndrome (secondary to necrotizing ente-
rocolitis, gastroschisis, intestinal atresia or volvulus),
followed by gastrointestinal motility disorders, severe
malabsorption syndromes (untreatable diarrhea by
microvillic atrophy, intestinal dysplasia or autoim-
mune enteropathy) and inflammatory bowel disease
(especially Crohn’s disease). The most common
extraintestinal processes are those associated with
tumor pathology (graft-versus-host disease, post-irra-
diation or post-chemotherapy enteritis) and congenital
or acquired immune-deficiencies. It may also be neces-
sary in cases of cystic fibrosis, chronic liver disease
with severe malnutrition prior to liver transplantation,
etc.

In most cases, this nutritional treatment achieves the
recovery and intestinal adaptation over varying time
periods. In certain diseases and when complications
arise with HPN, intestinal transplantation (IT) may be
recommended. 

Access Line

PHPN requires central venous access1. This must be
performed in all patients requiring PN for more than 3-
4 weeks. Currently in use are tunneled catheters, sub-
cutaneous or implanted reservoirs and peripheral
access central catheters, whose size should be adapted
to the patient’s age and weight9. 

Probably the most convenient access is via a tun-
neled one-lumen central venous catheter (CVC)
(Broviac® o Hickman®), which can be capped when PN
is not being administered, thus reducing care and likeli-
hood of contamination and displacement. 

In patients with a reservoir, the reservoir will be
used, although it is not a choice method for HPN. The
reason is that the puncture of the skin for reservoir
placement is more difficult and painful than for tun-
neled catheter connection. Also when the needle is
inserted, the tubing is always open, which raises the
risk of infection. Reservoir is optimal access in patients
requiring repeated and prolonged intravenous treat-
ments (cancer, HIV, hemophilia, etc). They do not
change the body image and if unused for long periods
they require minimal upkeep.

Line Care

A strict protocol should be followed regarding asep-
tic techniques and staff training3,7. 

The fundamental principles are: 

– The placement of such catheters must be per-
formed under sterile conditions in an operating or
interventional radiology room, general or local

anesthesia should be applied depending on age
and placement location. 

– It is preferable to use one-lumen catheters for PN
because it reduces the incidence of infection. If
more than one lumen is necessary, one of the
channels will be reserved for PN.

– It is essential to ensure catheters are firmly fixed,
especially in young children, to prevent accidental
removal or extraction.

– Antiseptic washing of hands and use of sterile
gloves is essential prior to handling of any kind.

– The transparent or gauze dressing covering the
catheter exit tunneled through the skin, should be
changed weekly, whenever it is dirty or when
insertion point inspection is necessary.

– Children may be submerged in water for bathing
if the catheter is protected with a waterproof
dressing.

– In fixed catheters, the needle must be replaced,
together with the dressing, at a frequency of no
more than seven days.

– Uncommon used tunneled catheters should be
flushed weekly with heparin at a concentration of
1/1000 (1%) while subcutaneous reservoirs
should be heparinized once a month.

– Regularly used vascular accesses can be kept per-
meable with heparin or saline, although it is
unknown whether its efficacy is similar to that of
adult patients. Once parents have received train-
ing, they must be responsible for management of
the tubing at all times, even during periods of hos-
pital admission.

Composition of HPN paediatric solutions 

PHPN composition should be adapted to age, nutri-
tional status, underlying disease and patient’s needs
based on oral and/or enteral ingestion1,2.

For newborn infants specific solutions should be
used containing conditionally essential amino acids,
although it is not known when they reach adult levels
of metabolism and therefore they are no longer needed. 

D-glucose will be the exclusive supply of carbohy-
drates. Lipid emulsions are administered at 20% (MCT /
LCT or mixed with olive oil or fish oil); it is essential to
ensure a minimum supply of essential fatty acids. Some
specialists restrict fat intake to three days a week in order
to reduce liver complications10. The use of ω3 is cur-
rently under study to reverse or reduce this problem. 

Phosphorus requirements can be met without precip-
itation problems by using sodium glycerophosphate,
which has proven effective and safe10. Trace elements
and vitamins should be administered to children daily
when nutrients are administered solely by PN. Some
metals such as manganese (which also forms part of
trace element preparations) and aluminum contaminate
PN solutions and can cause toxicity in HPN. There is
an FDA recommendation12 stating that the maximum
level of aluminum in these solutions must be specified

Nutrición parenteral domiciliaria en
pediatría
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in the U.S. but similar legislation does not exist in
Europe yet.

Children’s prescriptions are commonly individual-
ized and should be prepared by the Hospital Pharmacy
Service under strictly controlled conditions. Multi-
compartmental solutions can also be used, their advan-
tage lies in their stability and extended useful life,
while drawbacks involve their predefined composition
and non inclusion of vitamins or trace elements.
Recently an industrial catering service (NutriService®)
has become available providing individual solutions,
although not all formulations are on the market, and
offering the great advantage of home delivery.

Modes of administration/delivery

HPN should be administered cyclically as far as pos-
sible, adjusting the resting hours to patient tolerance
and infusing preferably overnight by volumetric
pumps. Three-to-one preparation and 1.2 micron filters
should be used. Also multilayered bags should be used
to store the nutritional solution in a dark refrigerator
and both the bag and the system of administration dur-
ing infusion should be protected from the light.

Discharge planning: training and provision of
supplies

Discharge planning should start on the first day the
child is assessed and when the goals are set. One must be
sincere, supportive and make the family feel confident,
and also explain the benefits and risks of the technique.

Training of families, caregivers and the patient
should aim to afford the knowledge and skills required
to provide the care for PN administration at home and
to foresee, recognize and tackle complications.

The training program should be structured in several
stages, to be accomplished gradually, based on oral and
written instructions, covering a period of 1-2 weeks13.
The procedure should be learned in due course, the
caregiver should repeat it until no mistakes are made
then there should be a final theoretical-practical assess-
ment. The staff responsible for training should be
clearly identified (e.g. the hospital nurse or nutrition
team, pediatric specialist). It is also necessary to train
both parents or, in any event, more than one caregiver
and repeat training periodically

It is important to plan for the whole circuit to
include the different components (PN bags, transport
and storage, pumps, gauze dressing, systems, etc.),
site care, sample collection during hospital consul-
tancy appointments or emergency hospital visits or
home visits.

Finally, we must always consider the important psy-
chosocial repercussions for the patient and their fam-
ily. Parents’ associations afford an important support
group so one should facilitate contacts (http://www.
aepannupa.org). Also written documents such as “The
handbook for families“14, help to increase confidence
and a feeling of security.

Follow-up 

Follow-up of patients should monitor administra-
tion (daily volume of PN and other inputs, technique
and material used), tolerance (clinical and biochemi-
cal, detection and solution of complications, trouble-
shooting, onset of intercurrent diseases) and PN
efficacy (anthropometric measurements and bio-
chemical parameters). Table I shows an outline of the
main clinical and biochemical check-ups to be per-
formed.
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Table I
Main clinical and biochemical evaluations to be performed during PHPN

Frequency Clinical evaluation Laboratory assessment and others complementary tests

1 to 3 months – Weight – Complete blood count, acid-base balance, and serum electrolytes
– Height / Length – Nutritional biochemistry serum: glucose, urea, creatinine, total 
– Head circumference – protein, albumin, prealbumin, lipid profile, calcium-phosphorous 
– Mid-upper-arm circumference – metabolism (calcium, phosphorus, magnesium, alkaline 
– Skinfold thickness – phosphatase), zinc, and iron metabolism. 
– Clinical examination – Liver function tests: Aspartate amino transferase, alanine amino 
– Dietary assessment – transferase, gamma glutamyl transpeptidase, total and direct

bilirubin.
– Study of coagulation

6 to 12 months Ídem – Vitamins levels (A, E and D)
– Parathormone and thyroid hormones
– Hepatobiliary ultrasound 

12 to 24 months Ídem – Bone densitometry
– Echocardiography (consider if there are infections of the central

line)



Complications

There are numerous possible HPN complications,
some of which are potentially fatal. An important
aspect is prevention and early diagnosis, which will
allow the relevant treatment to be started quickly to
avoid immediate and future consequences (indication
of IT). HPN complications are classified as: 

CVC related:

– Mechanical complications: related to insertion
(pneumothorax, laceration of a vessel, cardiac
perforation, cardiac tamponade, etc.). Anomalous
placement, accidental breakage or displacement
of the catheter.

– Thrombotic and non thrombotic occlusion of the
catheter14 should be suspected when drainage
occurs around the catheter or when the alarm is set
off by infusion pump pressure. First of all, non
thrombotic occlusion should be discarded and it
should be treated adequately. Fibrinolytic treat-
ment is used for thrombotic obstruction employ-
ing natural or recombinant streptokinase, uroki-
nase or a plasminogen activating factor (alteplase
or reteplase).

– Venous thrombosis and pulmonary thromboem-
bolism (PTE)15,16: very serious complaints, espe-
cially PTE as it can be fatal. If suspected, antico-
agulant or thrombolytic therapy should be given
and the catheter removed. There are currently
some centers that has successfully eradicated
mortality from PTE by routinely anticoagulating
patients. 

– Catheter-related infections (sepsis and others)7,17:
are one of the most frequent and major complica-
tions, especially in children under 2 years of age.
They are directly related to patient prognosis and
progression as there is a clear relationship
between the number of catheter-related infec-
tions, tubing leakage and PN-associated liver dis-
ease (PNALD).

Catheter-associated infection should be suspected
if the child’s temperature rises above 38.5º, presents
metabolic acidosis, thrombocytopenia, or glucose
homeostatic instability in the absence of any other
focus of infection on exploration. On suspecting
infection, simultaneous blood cultures should be per-
formed from peripheral and central blood drawn
through each lumen of the catheter, and then broad-
spectrum antibiotics should be given in accordance
with the directions of each institution. When the dif-
ference in the growth time of blood cultures obtained
from the central channel versus the peripheral chan-
nel is over 2 hours in favor of the central channel, we
can assume that the source of infection is the catheter.
Once blood-culture and antibiogram results are
known, if necessary, the administration of antibiotics

will be modified. The duration of treatment depends
on the germ isolated.

In cases where fever or bacteremia persists 48 hours
after starting antibiotic treatment, there is sepsis com-
plicated by septic shock or other organ failure, signs of
pulmonary embolism, endocarditis or septic throm-
bophlebitis, tunnel infection or indication of fungal
infection or by other pathogens difficult to treat with
antibiotics (S. aureus, Pseudomonas, or polymicrobial
isolates), then CVC withdrawal should be considered.
Sealing the CVC with antibiotics can prevent its with-
drawal in certain instances.

Metabolic complications2,7

– Deficit or excess of fluid, macro and micronutri-
ents: the most common. It is important to adjust
the nutrients and fluids to patients’ needs also tak-
ing into account the enteral supply.

– Stunted growth: prevention is essential. Clinical,
anthropometric and biochemical check-ups must
be made at each visit to the clinic (see table I).

– Metabolic bone disease: multifactorial cause, it is
related to excess trace-element inputs (aluminum,
phosphorus and vitamin D), macronutrients
(amino acids) and energy. Biochemical monitor-
ing is summarized in table I.

– PN-associated liver disease18: it usually manifests
as cholestasis, unlike adults where steatosis is more
common. There is an increased risk of PNALD in
cases of recurrent sepsis or malnutrition. Develop-
mental factors include: factors related to the under-
lying disease and patient characteristics (prematu-
rity and low-birth weight, infection and/or chronic
inflammation, use of hepatotoxic drugs, etc.); lack
of enteral stimulation; bacterial overgrowth and
factors associated with PN either due to excessive
input (calories, amino acids or glucose, phytos-
terols, manganese, etc.) or shortage (essential fatty
acids, taurine, carnitine or choline). 

Liver-function monitoring is summarized in the
check-up table. Persistent hyperbilirubinemia is the
most worrying sign in children (above 2 mg/dl),
although there is low correlation between changes in
liver function test results and biopsy findings.

Management of this complication involves: 1)
Review and regulate PN (use cyclic administration,
adjust lipid and glucose supply, use taurine-enriched
amino acids, add ω3); 2) Try to start or, where appro-
priate, maximize enteral support 3) Consider other pos-
sible causes of hepatotoxicity (medicines or bile-duct
obstruction), 4) prevent or treat bacterial overgrowth;
and 5) use ursodeoxycholic acid.

Psychosocial considerations: 

Where possible, ensure that the patient is attending
school and attends classes regularly, that they can

Nutrición parenteral domiciliaria en
pediatría
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travel and attend extracurricular activities. The family
unit and patient autonomy must be preserved.

Ethics and Quality of Life

HPN is a medical treatment and therefore applicable
only when it benefits the patientxix. Whether or not this
technique should be implemented is still controversial
in some situations, for example, in the case of severe
bowel syndrome in very premature children or neuro-
logical damage. Furthermore, thanks to the existence
of IT programs and their results, the decision of when
to refer a child with HPN for intestinal transplantation
is a fundamental question.

Many issues come into play when assessing how this
technique can limit or condition the patient’s life. This
is influenced both by the infusion schedule (how often
infusion should take place), and the type of catheter or
the existence of support groups. But undoubtedly the
most important factor is the patient’s and his/her fam-
ily’s outlook: positive or negative. 

There are no specific questionnaires designed to
assess QoL in children with HPN, although there is a
wide range of questionnaires available for this age
groupxx. There is only one study which addresses the
QoL in children participating in the five existing PHPN
programs in France21. The results show that their QoL
is similar to that of the healthy reference population
explored in all areas except those related to health. An
interesting finding is that the siblings also revealed to
have average QoL, including, of course, their health.
By contrast, mothers had a lower score in for QoL than
those of healthy children, which was also significantly
lower than that of fathers in matters relating to work,
home life and feelings of freedom.

Although there is a growing trend to developing
HPN-specific QoL questionnaires22, with children this
tendency is still in its infancy.

Referral of patients to Intestinal Rehabilitation
and Transplantation Units

PHPN is a safe therapy and is the treatment of choice
for intestinal failure because it facilitates intestinal
adaptation and digestive autonomy in most children.
However, the success of intestinal adaptation is com-
promised by certain circumstances23, listed in table II,
which often fulfill the criteria for PN failure24: 1) Diffi-
culty in maintaining an adequate state of nutrition and
hydration despite PN optimization; 2) Impossibility of
surviving without hospitalization due to complica-
tions; 3) Development of severe PN secondary compli-
cations (PNALD, loss of venous access, recurrent sep-
sis or metabolic disorders).

Patients with intestinal failure are complex, which is
why Intestinal Rehabilitation and Transplantation
Units have been set up, where treatment is individual-
ized over a time period depending on each patient’s
characteristics, trying to adapt the residual intestine

through medical, surgical or nutritional strategies with
the aim of achieving total or partial “weaning” from
PN24.

Good communication is essential between those ini-
tially responsible for patients and these units. Early
referral (when it is anticipated that within three months
of starting treatment, the patient’s PN requirements
will exceed 50% of requirements) for appropriate
assessment could improve prognosis24,25. Current
assessment criteria are given in table III24.

In the past 10 years (1999-2009) the following cases
have been assessed at the Intestinal Rehabilitation Unit
of the Hospital Infantil Universitario La Paz: 137 chil-
dren with intestinal failure, 110 referred from other
centers as potential candidates for intestinal transplan-
tation. The most common pathology was short bowel
syndrome (79 patients; 57%) various causes (necrotiz-
ing enterocolitis, gastroschisis, volvulus, intestinal
atresia); 26 children had less than 15 cm of small intes-
tine remaining. Other less common diseases were:
motor disorders (18 patients; 13%) and epithelial
abnormalities (6 patients; 4.3%). Seventy patients
(63%) had nutritional impairment, 69 (62%) intestinal-
failure associated liver disease (36% moderate or

Table II
Risk factors for unfavorable outcome in children with

chronic intestinal failure

– Preterm infants and/or small children
– Mucosal dysfunction, intestinal ischemia
– Loss of ileocecal valve and residual small bowel length

<25 cm
– Intractable diarrhea
– Early catheter infections (before 3 months)
– More than 3 catheter infections or more than 1 per month
– Over-supply of fat (from soybean) in PN (> 3.5 g/kg /d)
– Inability to maintain enteral nutrition
– Monitoring not performed by a specialized team

From reference 24.

Table III
Criteria for referral to the Intestinal Rehabilitation and

Transplantation Units

1. Liver dysfunction or high risk of developing it
• Preterm with massive intestinal resection
• Persistent hyperbilirubinemia (3-6 mg/dl)

2. Complex clinical problems:
• Uncertain diagnosis
• Intestinal lengthening interventions

3. Limitation on central venous access
• Difficulty in placement or maintenance
• Extensive venous thrombosis (2 of 4 higher venous

accesses), or recurrent
• Frequent catheter sepsis, especially in patients with

liver dysfunction

From reference 24.



severe) and 21 (19%) had more than two occluded cen-
tral venous accesses.

Of all patients assessed, 73 (53%) were put on the
transplant waiting-list, of which 48 received trans-
plants, 12 died on the waiting-list, 9 were removed
from the list on achieving digestive autonomy and 4
are still on the list. Of the total group, 80 (58.5%)
achieved digestive autonomy, with or without trans-
plantation, and 70 (51%) received HPN for shorter or
longer periods.

In summary, although the number of patients receiv-
ing PHPN is not great, better knowledge, organization,
administration and monitoring of this support technol-
ogy by specially trained personnel and their timely
referral to Intestinal Rehabilitation and Transplanta-
tion Units can improve the outcome for these children
in all respects.
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