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Abstract Keywords:
Long-term parenteral
Introduction: Home parenteral nutrition (HPN) has been shown to offer important benefits for pa- ~ nutrition;

tients and the health system. In Chile, the number of patients who are receiving this type of treatment ~ pediatric home

or who could be candidates for it is unknown. Objective: To determine the prevalence and clinical ~ parenteral nutrition;
characteristics of patients with intestinal insufficiency (II) currently receiving HPN or who are can-  intestinal insufficiency;
didates for it. Patients and Method: Cross-sectional descriptive study which included patients aged ~ registry

between 0 to 18 years with diagnosis of II who were receiving parenteral nutrition (PN) for over three

months, either at home or in the hospital, with a stable clinical situation and a long-term venous

catheter (CVC). Through a digitalized survey, the following variables were collected and studied:

gender, birth history, indication to initiate parenteral nutritional support, age of initiation of PN,

type of CVC, frequency of PN, nutritional status and feeding in the last control and complications as-

sociated with the use of PN. Data analysis was performed using the SPSS Statistics Software, Version

21, Macintosh. The descriptive analysis considered frequency analysis and central trend measures.

The Chi-square and Fisher tests were used for comparison of proportions. Results: Data from 46

patients were recorded. The average age was 55.5 months. The main indication for initiating the PN

was the decrease of the intestinal surface (78.3%). 63% of the patients were hospitalized. No signi-

ficant differences were found between the place of treatment and the nutritional status and catheter

infections variables in the last year. Conclusions: The prevalence of patients with long-term PN and

their clinical characteristics were identified. No differences were found to support the administration

of this treatment in the hospital over the home. Public policies must be developed to guarantee the

option of receiving this treatment at home.
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Introduction

Parenteral Nutrition (PN) is fundamental in the
therapy of several pathologies. Its objective, in pedia-
trics, is to provide the sufficient nutrients necessary to
achieve optimal growth, when oral or enteral feeding
is not possible or insufficient. Its use has allowed the
survival of patients who were previously considered
without any treatment option'.

Intestinal Failure (IF) is a good example of how
Prolonged Nutritional Support is an essential part of
the treatment these children receive. It is defined as
the inability to achieve an adequate balance of protein,
energy, water, electrolyte, and micronutrients due to a
reduction in the functional enterocyte mass, preven-
ting an adequate absorption and digestion of nutrients,
either as a result of anatomical reductions in intestinal
length (Short Bowel), neuromuscular pathologies of
the gastrointestinal tract or alterations of the intestinal
epithelium'.

Although these types of diseases are rare, they have
a high emotional, social and economic impact on the
patient and their family, requiring specialized and
multidisciplinary care, which often translates into long
hospital stays.

For this reason, Home Parenteral Nutrition (HPN)
represents an alternative to prolonged hospitalization
for this type of patient and has been recognized as
the best option to improve the quality of life of these
children and their families®. The benefits of home care
compared to hospital treatment have been fully des-
cribed since a couple of decades now. These include:
i) Social-emotional benefits: allowing the child’s fa-
mily and school insertion, as well as family integration;
ii) Clinical benefits: represented by a lower number of
infectious complications; iii) Health resource mana-
gement benefits: where it is possible to evidence a re-
duction in the cost associated with treatment, reaching
savings of almost 75%*°.

Although there are institutions in Chile that provi-
de this treatment option, it is not performed universa-
lly and does not require notification, so it is unknown
how many patients are currently with HPN or are
candidates for this treatment modality, being possibly
hospitalized for long periods.

Therefore, it is essential to know the num-
ber of patients who are candidates for this type of
treatment, which would allow the implementation of
public policies and have a national HPN program in
the future.

The objective of this study was to determine the
prevalence and describe the clinical and demogra-
phic profile of pediatric patients diagnosed with IF
who were receiving prolonged PN as part of their
treatment.
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Patients and Method

Cross-sectional descriptive study that includes data
from high-complexity hospitals belonging to the Pu-
blic Health Care Network and the UC Christus Private
Health Network. The institutions were contacted by
telephone and/or e-mail through the Chief of Units.

We included patients between 0 and 18 years of
age, who were dependent on PN (total or partial) for
more than three months, that were at home or hospi-
talized in conditions of home discharge, defined as a
stable clinical situation and with long-duration Central
Venous Catheter (CVC) in situ.

The data were collected from July 2016 to July
2017, through a digitized instrument of 23 questions,
based on the survey “Sustain Baseline Data Collection
Form, ASPEN 20147, to be filled out by the treating
physicians. The studied variables were: sex, birth data,
diagnosis, indication to initiate parenteral nutritional
support, age of PN onset, type of venous catheter used,
PN frequency, nutritional status at last control, feeding
at last control, and complications associated with the
use of PN.

The z-score was used for the evaluation and inter-
pretation of anthropometric data. The considered pa-
rameters were: weight-for-height (W/H) and height-
for-age (H/A) in children under five years of age, which
were calculated using the WHO Anthro statistical
software (version 2.1.1, January 2011). In those older
than five years, the z score of the indicators Body Mass
Index-for-age (BMI/A), and Height-for-age (H/A)
were considered, which were calculated with the WHO
Anthro Plus statistical software. A joint analysis of the
z-values was carried out, using the criteria for nutri-
tional status classification proposed by the WHO. In
patients of less than 32 weeks of gestation at birth, the
chronological age was corrected until the 24 months
of age, and in those patients born between 32 and 36
weeks of gestation, the chronological age was corrected
until the 12 months of age, according to the formulas
established by the Ministry of Health of Chile!®!'.

Data published by the National Health Fund (FO-
NASA) in August 2017 were used to describe average
bed-day costs.

For the analysis of the relationship between the
variables catheter infection in the last year and nutri-
tional status according to the place of treatment, we
considered only those patients who had spent more
than six months in the hospital or home according to
each case.

The SPSS Statistics software Version 21 for Macin-
tosh was used for data analysis. The descriptive analysis
considered frequency analysis and measures of central
tendency. The Chi-square and Fisher tests were used
for the comparison of proportions.
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Ethical considerations

This study was approved by the ethics committee of
the Faculty of Medicine of the Pontifical Catholic Uni-
versity of Chile, giving a waiver of informed consent
for the data withdrawal, as well as by the Undersecre-
tary of Welfare Networks and the Department of Food
and Nutrition of the Ministry of Health of Chile.

Results

1. Neonatal and clinical history

We contacted 27 high-complexity public hospitals
that had a regional reference Pediatric Service. Out of
these, 48.2% (n = 13) had one or more patients who

Table 1. Neonatal characteristics of patients (n = 46)

Frequency  Percentage
(N) (%)

Gestational age (weeks)

<32 5 10.9

32 -36 20 43.5

> 36 21 45.7
Birth Weigth Classification

SGA 16 34.8

AGA 29 63.0

LGA 1 2

SGA: Small for getational age (BW < 10th percentile); AGA: Appropiate
for gestational age (BW 10-90th percentile); GEG: Large for gestational
age (BW > 90th percentile).

Table 2. Clinical characteristics and diagnoses of patients (n = 46)

Frequency Percentage

(N) (%)

Indications for Parenteral Nutrition

Short Bowel 36 78.3

Extensive involvement of the intestinal 5 10.9

epithelium

Gastrointestinal motility disorder 5 10.9
Diagnosticos

Gastroschisis* 15 32.6

Intestinal atresia 6 13.0

Intestinal Volvulus 7 15.2

Necrotizing enterocolitis 4 8.7

CIP** and other motility disorders 5 10.9

Others 9 19.6
Characteristics of the remnant intestine

Presence of lleocecal valve 19 41.3

Presence of colon 43 935

Presence of ostomy 17 37
*With or without Atresia or Intestinal Volvulus. **CIP: Chronic intesti-

nal pseudo-obstruction. "Other" pathologies: Chronic granulomatous
disease, Neurogenin 3 deficiency, Microvillus inclusion disease, multiple
spontaneous intestinal perforations, intestinal neuronal dysplasia, au-
toimmune enteropathy and Abetalipoproteinemia.
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met the inclusion criteria. Of the total number of par-
ticipating centers, 53.8% (n = 7) are located in the
Metropolitan Region and the remaining percentage
corresponds to hospitals located in other regions of the
country.

46 patients were included in the database. 84.8%
(n = 39) came from some public institutions in the
country and the remaining 15.2% (n = 7) came from
a private institution. Of the total number of patients,
56.5% were female (n = 26). The average age at the
time of the study was 55.5 months (+ 48.8 SD), with a
minimum of six months and a maximum of 18 years of
age, where 52% (n = 24) of them were in the age group
of preschoolers (two to five years of age).

In terms of neonatal history, 10.9% (n = 5) of pa-
tients were born before 32 weeks gestational age (GA),
4.3% (n = 2) had a birth weight (BW) lower than 1000
grams, and 34.8% (n = 16) were small for gestational
age (SGA) (table 1).

71.7% of patients (n = 33) started parenteral nutri-
tional support before the first month of life. The main
indication for this was the reduction of the intestinal
surface in the 78.3% of cases, the remaining percen-
tage corresponded to pathologies causing alteration of
intestinal motility or extensive involvement of the in-
testinal epithelium (table 2).

The most prevalent diagnosis was gastroschisis in
32.7%, which may or may not be associated with vol-
vulus or intestinal atresia.

Table 2 shows the characteristics of the remaining
intestine.

2. Place of treatment, days of hospitalization, and
possibility of attending formal education

63% of the patients (n = 29) were hospitalized at
the time of the study, the remaining 37% were recei-
ving their treatment at home, which was provided by
a nurse from an external company or by parents pre-
viously trained in management. Out of the patients
who were at home (n = 17), seven were treated in the
private health system.

The average parenteral support time, regardless of
the place of treatment, was 1365 days (SD * 1272.3
days) at the time of the study. The average number of
hospitalization days for children receiving treatment
in hospital was 791 days (SD £ 579.7; min: 102, max:
2374 days), and 927 days (SD * 815.8; min: 166, max:
3025 days) of hospitalization, waiting before home dis-
charge, for those patients who were at home.

48% of the hospitalized patients were preschoolers,
and in the home treatment group, this age range rea-
ched 58.8%.

In relation to the incorporation into the educatio-
nal system of those patients of preschool or school age
(n = 34), 47.1% (n = 16) of them were not involved
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in any type of school activity, such as attendance at
kindergarten or school, hospital school or stimulation
by the reference center programs. Out of these, 56.3%
(n =9) were hospitalized.

3. Current food and nutritional status

71.7% (n = 33) of the patients were receiving PN
daily, and 19.9% were receiving PN four or less days
a week.

Most of the children were receiving PN plus mixed
feeding and supplementation with polymeric (n = 21)
or elemental (n = 9) formula. Table 3 shows these de-
tails.

In those patients with significant gastrointestinal
loss (n = 7), fluid replacement was performed daily in
four of them (57.1%), the remaining percentage nee-
ded less than three times per week.

For the analysis of current nutritional status, 45
patients of the total were considered since one pa-
tient (infant) presented severe marasmus (W/H In-
dicator -6.02 SD) due to a venous accesses exhaus-
tion; which suggests that the PN was suspended for
prolonged periods, thus it was excluded from the
global analysis.

62.2% of patients are in a nutritional state appro-
priate for their height. However, 53.3% of patients
were below normal height, with a mean for the z H/A
variable of -2.16 (£ 1.78 SD) (table 4).

4. Catheter, infections and other associated compli-
cations

87% (n = 40) of the patients had a tunneled cathe-
ter for PN, the remaining 13% were using a periphe-
rally inserted central catheter (n = 4) or a Port-a-Cath
one (n = 2). 78.3% (n = 36) had at least one catheter
infection in the past year, of which 63.9% (n = 23)
were hospitalized.

Regarding complications associated with prolon-
ged parenteral nutrition, 50% of patients had choles-
tasis or transient alteration of liver tests, as reported by
their treating physicians. 43.5% (n = 20) reported had
had other complications, where venous thrombosis
was the most frequently mentioned (n = 5), followed
by vitamin D deficit, CVC rupture or self-removal,
cholelithiasis, and extravasation of venous lines.

5. Relationship between place of treatment, current
nutritional status and catheter infections

No significant differences in neonatal or clinical
history were found between inpatients versus those at
home (table 5).

There were also no significant differences in re-
lation to nutritional status and catheter infections in
the last year according to the place of treatment (table
6).
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Table 3. Type of feeding at last control

Type of feeding Frequency Percentage
(N) (%)

Exclusive PN 4 8.7

PN + Trophic feeding* 5 10.9

PN + Enteral Formula 7 15.2

PN + Mixed feeding + Formula 30 65.2

PN: Parenteral Nutrition. *The volumen of feeding conside-
red trophic is 10-20 ml/kg /d with human milk, polymeric
or elemental formula.

Table 4. Nutritional Status at the last control (n = 45)

Frequency (N) Percentage
(%)
Nutritional
Severe or moderate malnutrition 3 6.7
Mild malnutrition 7 15.6
Eutrophic 28 62.2
Overweight 7 15.6
Height
Stunted 24 53.3
Normal 20 44.4
Tall 1 2.2

Nutritional indicators at the last control (n = 45)

Z score N Media SD

H/A at last control 45 -2.16 +1.78
W/H at last control 32 -0.28 +1.19
BMI at last control 13 -0.33 +0.95

H/:A Height/age. W/H: Weight/Height. BMI: Body mass index.

Discussion

The use of Prolonged Parenteral Nutrition is a
practice that has allowed to extend the survival of pa-
tients previously considered out of therapeutic reach.
However, it is not enough to increase life expectancy
in number of years if the quality of life is not assured.
This is how the Home Parenteral Nutrition indication
emerges as a valuable alternative when it comes to pur-
suing both objectives.

The organization of home nutritional support va-
ries according to the country where it is implemented.
Spain, like Canada, has a single national registry (Re-
gistry of NADYA-SENPE Group) that provides infor-
mation on adult and pediatric patients with HPN. In
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Table 5. Clinical and neonatal characteristics according to treatment place (n = 39)*

Treatment place

Hospital Home P value
Frequency (N) Percentage (%) Frequency (N) Percentage (%)
Gender
Male 9 34.6 5 38.5
1.000
Female 17 65.4 8 61.5
Gestational age
<32 4 15.4 1 7.7
0.640
> 32 22 84.6 12 92.3
Birt Weight /Gestational age
SGA 10 38.5 5 38.5
1.000
AGA 16 61.5 8 61.5
Indications for Parenteral Nutrition
Short Bowel 21 80.8 10 76.9
Extensive involvement of the intestinal 3 1.5 2 15.4 0.944
epithelium
Gastrointestinal motility disorder 2 7.7 1 7.7

*For the analysis of these variables, we consider those patients who will be 6 months or more in a treatment place (hospital or home).
SGA: Small for gestational age (Weight < 10th percentile); AGA: Appropiate for gestational age (Weight 10-90th percentile).

Table 6. Catheter infection in the last year and nutritional status according to place of treatment (n = 38)**

Treatment place

Hospital Home P value
Frequency (N) Percentage (%) Frequency (N) Percentage (%)
Catheter infection
No 6 23.1 3 23.1
Yes 20 76.6 10 76.9 1.000
Nutritional Status
Undernutrition 4 16 2 15.4
Eutrophy 16 64 10 76.9 0.597
Overnutrition 5 20 1 7.7

*For the analysis of these variables, we consider those patients who will be 6 months or more in a treatment place (hospital or home). **For
Nutritional Status, a patient with a highly deteriorated nutritional status was excluded.
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France, the state provides the necessary funds to a limi-
ted number of specialized centers. However, in other
countries such as the United States, there is no centra-
lization and each institution has the freedom to create
Home Nutrition programs if it considers it relevant to
the population it serves. In Latin America, Argentina
centralizes this treatment in a single hospital'*8.

In Chile, there are no defined agencies in charge of
providing this type of care. The HPN is also not in-

eoitoriaL_qiku

cluded in the health benefits guaranteed by the state
or private institutions. For this reason, the possibility
of going home for treatment is rather unequal and de-
pends on the efforts of family members, health teams
and hospitals.

This study identified 46 patients, from 13 public
hospitals and one private institution, who were recei-
ving prolonged HPN, or who were hospitalized and
could be candidates for this type of treatment. As in
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other reports, the decrease of the intestinal surface is,
in more than two-thirds of patients, the main moti-
vation to initiate parenteral support. Gastroschisis,
intestinal atresia, and volvulus are the most frequent
underlying pathologies. This could be related to the in-
crease in gastroschisis diagnoses in our country in re-
cent years'. The age group that concentrated the hig-
her number of patients was preschoolers. This result is
different from that described in other international co-
horts, for example, the French one, where patients are
concentrated in the group of children under one year
of age?®?!. It is important to mention that this differen-
ce in the distribution of age groups could be due to that
in developed countries intestinal transplantation is a
treatment option for intestinal failure?>*.

Regarding patients of preschool or school age,
about half of them were not involved in any type of
school activity. Out of the total number of patients not
attending school, over 50% were currently hospitali-
zed. This could be detrimental to their stimulation,
cognitive development and capacity for social develo-
pment.

All patients had a stable clinical situation at the
time of the study, most of them had adequate nutritio-
nal status. It stands out the height commitment iden-
tified in 53.3% of patients, regardless of the place of
treatment. This could be due to inadequate nutrient
supply in the early stages of the disease or at times of
accelerated growth, or it could be the result of tran-
sient suspensions of nutritional support due to venous
access loss for variable periods during the course of the
disease®.

More than half of the patients were receiving PN at
the hospital. The average hospital stay is close to two
years (792 £579.7 days) in those children who were
hospitalized and two and a half years (927 +815.8 days)
of hospital waiting for those patients who were already
at home.

In Chile, according to data issued by FONASA in
2017, the daily cost of hospitalization in a Pediatric
Service in a High-Complexity Public Hospital reaches
$36,360 CLP (Chilean pesos) ($55.67 USD approx.),
this without considering parenteral support (which
has a variable cost in each patient) or the eventual
hospitalization in a bed of a Pediatric Intensive Care
Unit (PICU) in case of complications. Considering
only the bed-day, the average cost of hospitalized pa-
tients could reach amounts close to $28,797,120 CLP
and even exceed $100,000,000 CLP if the maximum
stay of one of the registered patients is considered. The
various reports are clear in pointing out that regard-
less of the country’s health modality, it is possible to
achieve savings that exceed 60% of health resources
by training the family and transferring the child to his
or her home. This without estimating the indirect cost
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of having a child hospitalized, such as transportation,
medical leave, loss of workforce, etc.’?, especially con-
sidering that of the total number of hospitalized pa-
tients, 23.9% required transfer from their hometown
to the treatment center.

On the other hand, probably one of the greatest
fears of treating teams, and possible limiting factors
when considering the option of treatment at home,
are the nutritional status deterioration and recurrent
catheter infections, which could eventually mean
the venous accesses loss. For this reason, we assessed
whether there were differences between these varia-
bles (Nutritional Status/Catheter Infections in the
past year) and the place of treatment of the patients.
In terms of nutritional status, most patients, regardless
of where they are treated, have adequate nutritional
status. It should be noted that a large number of pa-
tients diagnosed with malnutrition by excess are hos-
pitalized. This could be explained by two reasons: the
belief in the treating teams that it is better to keep these
patients in a nutritional state over the normal range
in case they lose any venous access; or by the lack of
physical activity associated with prolonged hospitali-
zations. However, these patients should not be consi-
dered exempt from the risk of childhood obesity, as in
other overweight or obese hospitalized children®.

Regarding the presence of catheter infections in the
past year, the results are identical in both groups; this
suggests that in this group of patients, the infection risk
is similar in the hospital and at home. It would have
been valuable to evaluate whether or not this infection
meant the venous access loss since on several occa-
sions, and depending on the experience of the health
teams, it is possible to control the infection without the
need to remove the catheter®.

From a clinical point of view, no significant evi-
dence was found to support the administration of this
treatment in the hospital over the home.

The number of registered patients may seem small,
however, this clinical event should be considered a rare
situation. Nevertheless, this study includes a significant
number of patients compared to the results of other
publications'* %,

Conclusion

After an exhaustive data collection and analysis,
which included the participation of 12 health insti-
tutions in our country, it was possible to identify 46
pediatric patients with IF who receive prolonged PN.
Most of them are receiving PN at the hospital.

The results of this study do not show significant di-
fferences in the variables catheter infection in the past
year and nutritional status depending on the place of
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treatment. Therefore, these variables should not be li-
miting when considering this treatment option.

Evaluating the possibility of administrating the
HPN is part of the Rights of the Hospitalized Child?”
and is a successful practice that has been carried out
since the seventies in Europe and the United States and
since 1985 in Argentina. The HPN has demonstrated,
with broad scientific solvency, to be the best option for
improving the quality of life of these patients and their
families, in addition to contributing to a reduction in
the cost associated with treatment.

In view of the above, the administration of home
parenteral support appears to be clinically feasible.
However, it is necessary to develop a single national
register of patients with intestinal insufficiency, which
will allow us to know the incidence of these cases and
have updated access to their clinical situation. It is also
necessary to evaluate the implementation of a national
program to ensure material, human and health trai-
ning resources in order to provide safe and universal
parenteral nutritional support at home.
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