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Abstract: Background/Objectives: Home parenteral support (HPS) is the core of chronic intestinal
failure (IF) treatment. For legal reasons, HPS in Portugal lags behind other European countries, and
only a few patients were taken care of at home by nurses. Now, the legislation has changed, allowing
patient self-care. The authors report their pioneer experience as the largest Portuguese IF center,
evaluating the underlying conditions leading to IF, HPS nutritional impact, HPS-related complications
and survival. Methods: This is a retrospective study including IF patients who underwent HPS
in a Portuguese IF center. The data included demographics, underlying conditions, IF types, HPS
duration, BMI at the beginning and end of HPS/follow-up, complications, microbiological agents
of infectious complications and current status (deceased or alive with/without HPS). Survival was
calculated until death or September 2024. Results: A total of 23 patients (52.2% female, mean age
57.3 years), all with type III IF, were included. Short bowel syndrome (SBS) was the most common
cause of IF (69.6%). Of the included patients, 78.3% received home parenteral nutrition; the others
received home parenteral hydration. The mean BMI increased significantly, from 19.1 kg/ m? to
22.5 kg/m? (p < 0.001). Two patients received Teduglutide. The most common complication was
catheter-related bloodstream infection (2.5/1000 catheter days). The complications did not increase
with patient self-care. At the end of follow-up, 21.7% of patients remained on HPS, 34.8% were
alive without HPS, and 43.5% died. The average survival was 43.4 months. One death (4.35%) was
attributable to HPS-related complications. Conclusions: The conditions underlying IF varied, with
SBS being the most frequent condition. HPS improved the BMI, allowing considerable survival.
Despite the complications and one attributable death, HPS was safe, even when relying on patient
self-care.

Keywords: intestinal failure; home parenteral support; home parenteral nutrition; home parenteral
hydration; short bowel syndrome

1. Introduction

Intestinal failure (IF) is defined as a reduction in gut function below the minimum neces-
sary for absorption of macronutrients and/or water and electrolytes, such that intravenous
supplementation (IVS) is required to maintain health and/or growth. A reduction in ab-
sorption that does not require IVS can be defined as intestinal insufficiency/deficiency [1-3],
although this concept is not completely accepted by all authors.

Several criteria can be used to classify IF, reflecting the complexity of this
condition [1,4,5] (Table 1). Functionally, IF can be divided into three types: type I—an
acute and short-term form of IF most often seen post-operatively, requiring temporary
IVS and resolving spontaneously; type II—a prolonged subacute IF most often seen in
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metabolically unstable patients with a high-output stoma or enteric fistulas; type IlI—a
chronic condition in metabolically stable patients requiring IVS over months/years, being
reversible or irreversible. Occasionally, type II IF can progress to type III [1]. From a clinical
perspective, the severity of IF can be classified into eight categories according to the type
and volume of the IVS required by patients. From a pathophysiological perspective, there
are five major mechanisms leading to IF: short bowel, intestinal fistula, extensive small
bowel mucosal disease, intestinal dysmotility and mechanical obstruction. Frequently, IF
patients have more than one underlying pathophysiological mechanism. Furthermore,
short bowel syndrome (SBS), the most frequent cause of IF in adult patients, can be divided
into three major morphological/anatomical groups: end jejunostomy (type 1), jejunocolic
anastomosis (type 2) and jejunoileocolic anastomosis (type 3). This classification must not
be confused with the three types of IF described above.

IF is a complex and debilitating condition best managed by a multidisciplinary team
with differentiated expertise [6]. As long-term parenteral support is indicated for pa-
tients with prolonged/chronic intestinal failure, home parenteral support (HPS)—home
parenteral nutrition (HPN) and/or home parenteral hydration (HPH)—remains the core
treatment for these patients (mostly type III IF but also some patients with type II IF) [7].

A broad range of HPS-related complications can affect IF patients, frequently leading
to hospitalizations, reduced quality of life, higher health-related costs and even mortality.
Metabolic complications are multifactorial and comprise fluid, electrolyte and acid-base
balance abnormalities, metabolic bone disease, intestinal-failure-associated liver disease
(IFALD), renal function impairment and stones, gallbladder sludge and stones, among oth-
ers [8]. As HPS is dependent on a well-functioning central venous access, catheter-related
complications can arise both from its insertion and use. They comprise complications like
catheter-related infections, thrombosis and dysfunction [9].

Although type I IF is frequent, types II and III are rare [4]. Twenty-five years ago,
the prevalence of chronic IF was typically reported as fewer than 10 in 1,000,000 people
in European countries [10], but more recent studies support rising prevalences [11-15].
However, the real prevalence is not well known, displaying a very wide international
variation. Such variety can reflect the use of different methodologies and definitions. In
Portugal, the data on IF are scarce, and there is a lack of a national registry, as well as no
formal network organization between health institutions to concentrate the management of
these patients in IF-experienced centers [16].

The implementation of HPS in Portugal encountered legal barriers for a long period
of time, causing it to lag significantly behind other European countries. Our team gained
earlier experience with HPS compared to other Portuguese centers because our hospital
pioneered the establishment of domiciliary hospitalization units in 2015. However, only
patients living within the domiciliary hospitalization unit’s designated area could undergo
HPS, which was administered by the hospital nurses. In 2020, the Portuguese health
authorities (Diregao Geral da Satde) developed a new directive (“Norma 017/2020”) that
regulated the conditions for home IF management [17]. Subsequently, HPS became more
independent from domiciliary hospitalization, and we witnessed a paradigm change:
on the one hand, we began receiving patients referred from other regions; on the other
hand, we started to train patients toward HPS self-administration before discharge or to
hospitalize patients from other areas to undergo comprehensive training carried out by our
multidisciplinary team. With these new strategies, we could ensure that patients learn and
master every aspect of therapy administration, enabling full independence and minimizing
the risk of complications. Overall, this new legal background is leading to an increasing
number of IF patients being now treated in an ambulatory setting in our center and around
the country [16].

We outline our experience with HPS in patients with IF, amounting to a decade of
experience as the largest intestinal failure center in Portugal. The main goals of this study
were to review the different underlying conditions that lead to IF; to analyze the impact
of HPS on the nutritional status; to determine the survival for IF patients; to assess for
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HPS-related complications and compare the complications before and after the paradigm
change had occurred.

Table 1. Intestinal failure: functional, clinical and pathophysiological classifications.

Functional Classification

Acute and short-term. Resolves spontaneously along with the resolution of
Typel its underlying cause. Most often seen post-operatively, requiring IVS for

a few days.

Prolonged subacute. Most often seen in metabolically unstable patients
Type Il with a high-output stoma or enteric fistulas, requiring IVS for weeks or

months. Often progresses to type III.

Chronic condition in metabolically stable patients, requiring IVS for

Typelll months or years. Can be reversible or irreversible.
Clinical Classification

volume of IVS (mL/day)

<1000 (1) 1001-2000 (2)  2001-3000 (3)  >3000 (4)
Type of IVS
Fluids and electrolytes (FE) FE1 FE2 FE3 FE4
Parenteral nutrition (PN) PN1 PN2 PN3 PN4
Pathophysiological Classification
Short bowel

Intestinal fistula

Intestinal dysmotility

Mechanical obstruction

Extensive small bowel mucosal disease

2. Materials and Methods

The authors conducted a retrospective analysis of all patients with IF who had under-
gone HPS (HPN and/or HPH) or were under HPS at the time of data collection (September
2024) followed in a single large tertiary Portuguese hospital. All IF patients were managed
by the institutional Artificial Feeding Team (GENE), a multidisciplinary nutrition support
team composed of medical doctors (including gastroenterologists and digestive surgeons),
pharmacists, dietitians and nurses.

The following data were collected for each patient: age; gender; underlying condition
that led to IF; number of days per week under IVS; energy from HPN and/or volume of
HPH for the majority of the HPS period (after the initial stabilization and before starting
HPS withdrawal); body mass index (BMI) at the beginning of HPS and at the end of HPS (or
at the end of follow-up); HPS-related complications requiring hospitalization; the isolated
microbiological agent responsible for infectious complications; patient status at the time of
data collection (deceased, alive with HPS or alive without HPS). Patients under 65 years
of age were categorized according to BMI as underweight (BMI < 18.5 kg/m?), normal
(BMI 18.5-24.9 kg/m?), overweight (BMI 25-29.9 kg/m?) or obese (BMI > 30 kg/m?).
Patients 65 years of age or more were categorized according to BMI as underweight
(BMI < 22 kg/m?), normal (BMI 22-26.9 kg /m?), overweight (BMI 27-29.9 kg /m?) or obese
(BMI > 30 kg/m?). Patients were also classified according to the functional, clinical and
pathophysiological classifications of IF, as well as morphological /anatomical classification
for SBS patients. Complications before and after the paradigm change (with the develop-
ment of “Norma 017/2020”) were categorized. For the deceased patients, the date and
cause of death were also collected. Survival was calculated in months from the beginning
of HPS until the date of death or until the end of follow-up (September 2024).

Statistical analysis was performed using the Statistical Package for Social Sciences
(IBM SPSS® Statistics, version 29.0). Categorical variables are presented as absolute and
relative frequencies, and continuous variables are presented as means (standard devia-
tions) and medians (interquartile ranges). To compare BMI at the beginning and at the
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end of follow-up/end of HPS, the Wilcoxon test was used after testing for normality us-
ing the Kolmogorov—-Smirnov test. Inferential statistics were performed at a 5% level of
statistical significance.

3. Results

A total of 23 patients under HPS were included: 12 females (52.2%) and 11 males
(47.8%). The age at the start of HPS ranged from 25 to 90 years (mean 57.3 [16.9], median
59.0 [45.0-67.0]), with 15 patients (65.2%) under 65 years and 8 patients (34.8%) aged
65 years or older. Most patients underwent HPN (n = 18, 78.3%), with the remaining
patients (n = 5, 21.7%) managed only with HPH. All patients had type III IF. Although
six (26.1%) patients initially presented with type II IF, requiring multiple hospitalizations
and reinterventions, they achieved a sufficient metabolic stability and had a prolonged
course that allowed for home management. Regarding severity classification, patients
under HPH could be classified as FE1 (1 = 3) or FE2 (n = 2), while HPN patients were
classified as PN1 (n = 1), PN2 (n = 11) or PN3 (n = 6). Regarding pathophysiological
classification, SBS was the most frequent condition (n = 16, 69.6%), mainly type 1 SBS.
The conditions underlying surgical interventions that led to SBS were varied: intestinal
ischemia (n = 4), bowel adhesions leading to intestinal obstruction (n = 3), colorectal
cancer with surgical complications (n = 3), familial adenomatous polyposis (1 = 2), Crohn’s
disease (n = 2), incarcerated umbilical hernia (1 = 1) and intestinal tuberculosis leading
to intestinal occlusion (1 = 1). In most of these patients, multiple surgical procedures
were performed, ultimately leading to SBS. Intestinal fistula was the second most common
group, with four patients (17.4%) developing enteric fistulas in the post-operative period
or Crohn’s disease fistulas. Two patients (8.7%) could be categorized as having intestinal
dysmotility due to chronic intestinal pseudo-obstruction (CIPO) and one (4.3%) as having
an extensive small bowel mucosal disease due to hypogammaglobulinemic sprue from
rituximab therapy. No patients could be categorized as having a mechanical obstruction.
Table 2 presents the patient characteristics and distribution according to functional, severity
and pathophysiological classifications.

HPS was performed for a minimum of 4 months and a maximum of 139 months, with
a mean of 27.6 (31.8) and a median of 14 (9-31). Regarding patient status at the time of data
collection, 5 patients (21.7%) were alive under HPS, 8 (34.8%) were alive without HPS, and
10 (43.5%) patients were deceased. Two patients underwent treatment with Teduglutide, a
glucagon-like peptide 2 (GLP-2) analog. One of the patients was already in the weaning
process, reaching a stable phase receiving HPN only once per week. After six months of
treatment with Teduglutide, this patient was able to completely wean off HPN, maintaining
only HPH and intravenous electrolytes. Unfortunately, this patient died on the seventh
month after Teduglutide therapy was started with an HPS-related complication (further
specified). The other patient started this therapy at the moment of data collection—a patient
with a past medical history of gynecological cancer with no evidence of recurrence after
5 years.

Before the beginning of HPS, 15 patients were underweight, 6 had normal weight, and
2 were overweight (mean of 19.1 [4.2], median of 17.8 [15.6-22.8]). At the end of HPS/follow-
up, 4 patients were underweight, 15 had normal weight, and 4 were overweight (mean
of 22.5 [3.6], median of 22.1 [19.6-25.5]). There were no obese patients. The overall BMI
improved with HPS (p < 0.001) (Figure 1).

Prior to the implementation of “Norma 017/2020”, nine patients (39.1%) received HPS
administered by hospital nurses in strict collaboration with domiciliary hospitalization.
Afterward, ten patients (43.5%) underwent a self-administration regimen after completing
an in-hospital training period. Four patients (17.4%) shifted from one regimen to the other.

Overall, HPS-related complications had an incidence of 4.3/1000 catheter days. Prior
to the implementation of “Norma 017/2020” and the subsequent paradigm shift in our
hospital, the complication rate was 4.5 per 1000 catheter days, and afterward, it was
4.1 per 1000 catheter days. Catheter-related bloodstream infections (CRSBIs) were the
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most frequent HPS-related complications, with an incidence of 2.5/1000 catheter days.
Gram-positive bacteria accounted for the majority of CRSBIs (59.2%), followed by Gram-
negative bacteria (18.4%) and fungi (16.3%), with Staphylococcus aureus being the most
frequent microbiological agent isolated. In three cases (6.1%), there was no microbiological
agent identified. In two cases, the CRSBI was complicated by acute endocarditis. Table 3
summarizes the isolated microbiological agents. Metabolic complications requiring hospi-
talization had an incidence of 1.2/1000 catheter days. These included complications like
the refeeding syndrome and other electrolyte and acid-base balance abnormalities and
acute renal failure. Metabolic complications like IFALD and metabolic bone disease were
not identified, as most patients were under HPS for a not very long period of time. Other
less frequent complications were dysfunction/exteriorization of the catheter (incidence
of 0.4/1000 catheter days) and thrombotic complications (incidence of 0.3/1000 catheter
days). Table 4 summarizes the incidence of complications. HPS-related complications led
to hospitalization in 20 patients (87.0%), with an overall mean of 3.1 hospitalizations per
patient and a mean duration of 22.9 days.

Table 2. Patient characteristics and distribution according to functional, severity and pathophysiolog-
ical classifications.

Sex N (%)
Female 12 (52.2)
Male 11 (47.8)
Age
<65 years 15 (65.2)
>65 years 8 (34.8)
Type of HPS
HPN 18 (78.3)
HPH 5(21.7)
Functional classification N (%)
Type III 23 (100)
Severity classification
HPH patients
FE1 3 (13.0)
FE2 2(8.7)
HPN patients
PN1 1(44)
PN2 11 (47.8)
PN3 6(26.1)
Pathophysiological classification
Short bowel 16 (69.6)
Type 1 14 (60.9)
Type 3 2(8.7)
Intestinal fistula 4(17.4)
Intestinal dysmotility 2(8.7)
Extensive small bowel mucosal disease 1(4.3)

There was one death directly attributable to HPS-related complications—a patient
with prosthetic aortic and mitral valves who died because of a CRBSI with an abscess-
complicated acute endocarditis. Other deaths occurred due to acute infections not related
to HPS in six patients and due to comorbidities in three patients.

The minimum and maximum survival in months from the beginning of HPS was 4
and 146, respectively (mean survival of 43.4 (39.9) and median survival of 31 (14-72)).
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Figure 1. BMI at the beginning of HPS and at the end of HPS/follow-up (boxplots and pie charts).

Table 3. Microbiological agents of infectious complications.

Microbiological Agents N (%)
Gram-positive bacteria 29 (59.2)
Staphylococcus aureus 10 (34.5)
Staphylococcus epidermidis 9(31.0)
Enterococcus faecalis 4(13.8)
Staphylococcus haemolyticus 3(10.3)
Staphylococcus lugdunensis 2(6.9)
Staphylococcus capitis 1(3.5)
Gram-negative bacteria 9(18.4)
Enterobacter cloacae 3(33.3)
Klebsiella oxytoca 2(22.2)
Klebsiella pneumoniae 2 (22.2)
Pseudomonas aeruginosa 1(11.1)
Kluvyera ascorbata 1(11.1)
Fungi 8(16.3)
Candida parapsilosis 6 (75)
Candida albicans 1(12.5)
Candida guilliermondi 1(12.5)

No microbiological agent identified 3(6.1)
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Table 4. HPS-related complications.

Total Before Paradigm Shift = After Paradigm Shift
(Per 1000 Catheter (Per 1000 Catheter (Per 1000 Catheter
Days) Days) Days)
Overall 43 45 4.1
Infectious 2.5 2.5 25
Metabolic 1.2 1.1 1.2
Dysfunction/ 0.4 0.7 02
Exteriorization
Thrombotic 0.3 0.2 0.3

4. Discussion

The present study reflects our experience with HPS in IF patients, focusing on the
underlying conditions, nutritional outcomes, complications and survival.

The study included 23 adult patients with chronic IF, representing the largest series of
IF patients undergoing HPS followed in a single Portuguese center.

The most common pathophysiological cause of IF in our study was SBS, representing
69.6% of the cases. This finding is similar to those reported in the literature, confirming
SBS as the leading cause of chronic IF [1,4]. The underlying conditions that ultimately led
to IF were multiple. In line with other reports, the most frequent condition was intestinal
ischemia [1,18]. Some of them were rare and posed significant diagnostic challenges (e.g.,
CIPO and hypogammaglobulinemic sprue from rituximab therapy) [19].

One of the most notable outcomes was the nutritional improvement, as evidenced by
a statistically significant increase in BMI during the follow-up period. At the beginning of
HPS, 65.2% of patients were underweight, dropping to 17.4% by the end of HPS/follow-up.
Moreover, none of the patients reached obesity, indicating that the caloric intake provided
by HPS can effectively meet each patient’s energy requirements without overfeeding.
The results emphasize the efficacy of HPS in addressing malnutrition and stabilizing the
nutritional status of IF patients.

Weaning off HPS in parallel with a progressive increase in enteral autonomy is part
of the treatment goal [4]. The overall percentage of weaning from HPS is around 50% in
2 years, but the recovery of intestinal autonomy after this period is still possible [20]. This
recovery is supported by mechanisms like intestinal adaptation, colonic hyperfermentation
with short-chain fatty acid production and hyperphagia [21-25]. In recent years, therapy
with GLP-2 analogs has been shown to reduce HPS requirements and potentially lead to
complete weaning off in some patients because of its mucosal trophic effects, enhancing
intestinal adaptation [26-29]. Teduglutide was the first approved GLP-2 analog. Typically,
it is used in stable patients who cannot be weaned from HPS despite all other strategies.
The use of GLP-2 analogs has been growing and has the potential to revolutionize the
management of IF patients [29]. Since GLP-2 analogs act as growth factors, they are
contraindicated for patients with active or recent malignancies (<5 years) [30,31]. This
contraindication limits the broader use of this therapy, especially given that our hospital is a
reference center for colorectal cancer, and a significant portion of our patients develop short
bowel syndrome as a result of surgical complications from this pathology. Nevertheless,
in our center, a considerable portion of patients were completely weaned off HPS. Two
patients were treated with Teduglutide. One of the patients was already in the weaning
process but could only reach complete weaning off HPN after 6 months of Teduglutide
administration. At the moment of data collection, a patient with a past medical history of
gynecological cancer but with no evidence of recurrence after 5 years started this therapy.

Although HPS can result in an annual mortality rate excess of 1% [20], long-term
survival has improved significantly over the decades. We achieved a considerable mean
survival of 43.4 months. In our study, 43.5% of the patients died during the follow-up
period, but only one death (4.35%) was directly attributable to HPS-related complications.
These data reflect the efficacy and safety of HPS.
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Despite positive outcomes, HPS was not free from complications. CRBSI was the
most frequent complication, with an incidence rate of 2.5 per 1000 catheter days. The
reported incidence in the literature varies widely, from 0.2 to 11.5 cases per 1000 catheter
days [32,33]. This wide range reflects differences in patients (such as underlying conditions)
and center-dependent factors (such as specific protocols and experience). However, the
criteria used to diagnose CRBSI play a major role in this variety. According to the European
Society for Clinical Nutrition and Metabolism (ESPEN) criteria, CRBSI is diagnosed by
positive paired central and peripheral blood cultures isolating the same micro-organism
(same species and antibiograms) in a patient with clinical symptoms/signs of bloodstream
infection and no other apparent source of infection [1]. In the daily practice, a more clinical
approach is frequent, allowing diagnosis based on symptoms/signs of CRBSI and no other
apparent source of infection even with no positive paired blood cultures. A clinically
based diagnosis has been shown to lead to an overdiagnosis of almost 50% compared
to a strict microbiological strategy [34]. In our study, we classified cases as CRBSI even
without positive paired blood cultures (or even without an isolated micro-organism in
6.1% of patients), although most cases fulfilled the ESPEN criteria. Gram-positive bacteria
and particularly Staphylococcus aureus were the most isolated pathogens, consistent with
the reported literature [33]. Fungal infections, notably the Candida species, were also a
significant concern, occurring in 16.3% of cases. Occasionally, these infections led to more
severe complications, such as acute endocarditis, underscoring the importance of infection
prevention measures. Metabolic complications requiring hospitalization were the second
most frequent group of complications, with an incidence of 1.2/1000 catheter days.

Comparing HPS-related complications before and after the legal paradigm change,
which allowed HPS to be self-administered by the patients at home, its incidence was
similar (overall complications even displayed a small decrease). This was only possible
due to our multidisciplinary team’s efforts to effectively train and educate our patients,
families and/or caregivers to safely implement HPS provision, and this may be considered
a surrogate marker of the quality of our training.

An effective management of patients with intestinal insufficiency is crucial in prevent-
ing the progression to IF. In fact, our multidisciplinary team follows a large number of
patients with intestinal insufficiency, providing tailored care that is essential to prevent the
need for IVS. The measures include personalized oral and/or enteric nutrition plans to
maximize the remaining intestinal function, along with pharmacological treatments and
surgical interventions to manage the underlying conditions and complications while pro-
viding ongoing care and education to patients and their families. Ultimately, this proactive
approach also reduces the number of IF patients followed in our center.

The prevalence of IF patients requiring HPS in Portugal is reported to be very low
compared to other European countries [16,35,36]. Rather than representing a truly low
prevalence, this is believed to reflect the major difficulties that Portuguese patients had
been facing in accessing this life-saving therapy due to no legal support for it, as well as
the complete absence of national registries in this field. Nevertheless, our team gained
earlier experience with home parenteral support due to our hospital’s pioneering role in
domiciliary hospitalization. Currently, a turning point is being marked by the Portuguese
national health directive 017/2020 and the ongoing organization of a Portuguese chronic
intestinal failure registry, bringing HPS in Portugal into a new era [16,17]. We foresee a
significant increase in our experience in the near future.

5. Conclusions

The underlying conditions leading to IF were diverse, with SBS being the most frequent
pathophysiological cause. HPS significantly improved the nutritional status, as reflected by
a statistically significant BMI increase, while none of the patients reached obesity. These
nutritional outcomes emphasize the critical role of HPS in addressing malnutrition without
overfeeding. The most common complications were CRBSI, mainly via Gram-positive
bacteria, with Staphylococcus aureus being the most frequent pathogen. Despite common
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complications leading to multiple hospitalizations, HPS demonstrated a high safety profile
and allowed considerable survival, with only one death directly attributable to a HPS-
related complication. These results highlight the safety and effectiveness of HPS in the
management of IF, despite these being the first patients of a previous unexperienced team.

Emerging therapies like GLP-2 analogs show promising results in reducing HPS
dependence and are revolutionizing IF treatment. HPS in Portugal lags significantly behind
other European countries. Currently, it is reaching a turning point, and we expect an
increasing development in the near future. We emphasize the need for standardized
national data registries and the establishment of specialized IF centers, particularly in
countries like Portugal, where IF remains underreported, and its management remains
poorly organized. Our present report illustrates how the lag of the Portuguese panorama
has allowed us to benefit from the great European experience for a more solid initial
development.

Author Contributions: Conceptualization, ].F; data curation, L. M.; formal analysis, .M.; investigation,
IM., EV-L,CP,GN, MJ.L,CO., MB., APS. and C.A.S,; writing—original draft preparation, LM.;
writing—review and editing, G.N. and J.E; supervision, ].E. All authors have read and agreed to the
published version of the manuscript.

Funding: CiiEM has provided support through Project 10.54499/UIDB/04585/2020, funded by FCT.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request due to
ethical reasons.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Pironi, L.; Cuerda, C.; Jeppesen, P.B.; Joly, E; Jonkers, C.; Krznari¢, Z.;Llal,S.; Lamprecht, G.; Lichota, M.; Mundi, M.S,; et al.
ESPEN guideline on chronic intestinal failure in adults—Update 2023. Clin. Nutr. 2023, 42, 1940-2021. [CrossRef] [PubMed]

2. Pironi, L. Definitions of intestinal failure and the short bowel syndrome. Best Pract. Res. Clin. Gastroenterol. 2016, 30, 173-185.
[CrossRef]

3.  Cuerda, C,; Pironi, L.; Arends, J.; Bozzetti, F.; Gillanders, L.; Jeppesen, P.B.; Joly, E; Kelly, D.; Lal, S.; Staun, M.; et al. ESPEN
practical guideline: Clinical nutrition in chronic intestinal failure. Clin. Nutr. 2021, 40, 5196-5220. [CrossRef] [PubMed]

4.  Vara-Luiz, F; Gloria, L.; Mendes, 1; Carlos, S.; Guerra, P.; Nunes, G.; Oliveira, C.S.; Ferreira, A.; Santos, A.P,; Fonseca, J. Chronic
Intestinal Failure and Short Bowel Syndrome in Adults: The State of the Art. GE Port. ]. Gastroenterol. 2024, 1-13. [CrossRef]

5. Solar, H.; Ortega, M.L.; Gondolesi, G. Current Status of Chronic Intestinal Failure Management in Adults. Nutrients 2024, 16, 2648.
[CrossRef]

6.  Pironi, L.; Boeykens, K.; Bozzetti, E; Joly, F,; Klek, S.; Lal, S.; Lichota, M.; Miihlebach, S.; Van Gossum, A.; Wanten, G.; et al. ESPEN
practical guideline: Home parenteral nutrition. Clin. Nutr. 2023, 42, 411-430. [CrossRef]

7. Allan, P,; Lal, S. Intestinal failure: A review. F1000Res 2018, 7, 85. [CrossRef]

8. Pironi, L. Metabolic Complications of Home Parenteral Nutrition and Indications for Intestinal Transplantation in Chronic
Intestinal Failure. ESPEN LLL Module 2020. Volume 19.4. Available online: https://www.espen.org/education/lll-programme
(accessed on 1 October 2024).

9.  Wanten, G. Central Venous Access Device Complications. ESPEN LLL Module 2020. Volume. 19.3. Available online: https:
/ /www.espen.org/education/lll-programme (accessed on 1 October 2024).

10. Bakker, H.; Bozzetti, F; Staun, M.; Leon-Sanz, M.; Hebuterne, X.; Pertkiewicz, M.; Shaffer, J.; Thul, P. Home parenteral nutrition in
adults: A European multicentre survey in 1997. Espen-Home Artificial Nutrition Working Group. Clin. Nutr. 1999, 18, 135-140.

11.  Pohju, A.K.; Pakarinen, M.P,; Sipponen, T.M. Intestinal failure in Finland: Prevalence and characteristics of an adult patient
population. Eur. ]. Gastroenterol. Hepatol. 2021, 33, 1505-1510. [CrossRef]

12.  Brandt, C.F,; Hvistendahl, M.; Naimi, R.M.; Tribler, S.; Staun, M.; Brebech, P.; Jeppesen, P.B. 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, 41, 1178-1187. [CrossRef]


https://doi.org/10.1016/j.clnu.2023.07.019
https://www.ncbi.nlm.nih.gov/pubmed/37639741
https://doi.org/10.1016/j.bpg.2016.02.011
https://doi.org/10.1016/j.clnu.2021.07.002
https://www.ncbi.nlm.nih.gov/pubmed/34479179
https://doi.org/10.1159/000538938
https://doi.org/10.3390/nu16162648
https://doi.org/10.1016/j.clnu.2022.12.003
https://doi.org/10.12688/f1000research.12493.1
https://www.espen.org/education/lll-programme
https://www.espen.org/education/lll-programme
https://www.espen.org/education/lll-programme
https://doi.org/10.1097/MEG.0000000000002082
https://doi.org/10.1177/0148607116655449

Nutrients 2024, 16, 3880 10 of 11

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Neelis, E.; Roskott, A.; Dijkstra, G.; Wanten, G.; Serlie, M.; Tabbers, M.; Damen, G.; Olthof, E.; Jonkers, C.; Kloeze, J.; et al.
Presentation of a nationwide multicenter registry of intestinal failure and intestinal transplantation. Clin. Nutr. 2016, 35, 225-229.
[CrossRef] [PubMed]

Von Websky, M.; Liermann, U.; Buchholz, B.; Kitamura, K.; Pascher, A.; Lamprecht, G.; Fimmers, R.; Kalff, J.; Schafer, N.
Das Kurzdarmsyndrom in Deutschland. Geschitzte Pravalenz und Versorgungssituation [Short bowel syndrome in Germany.
Estimated prevalence and standard of care]. Chirurg 2014, 85, 433-439. [CrossRef] [PubMed]

Folwarski, M.; Ktek, S.; Szlagatys-Sidorkiewicz, A.; Wyszomirski, A.; Brzezinski, M.; Skotnicka, M. Trend Observations in Home
Parenteral Nutrition. Prevalence, Hospitalizations and Costs: Results from a Nationwide Analysis of Health Care Provider Data.
Nutrients 2021, 13, 3465. [CrossRef] [PubMed]

Vara-Luiz, F.; Gloria, L.; Mendes, 1.; Carlos, S.; Guerra, P.; Nunes, G.; Oliveira, C.S.; Ferreira, A.; Santos, A.P.; Fonseca, J. Chronic
Intestinal Failure and Short Bowel Syndrome in Adults: Principles and Perspectives for the Portuguese Health System. GE Port. ].
Gastroenterol. 2024, 1-8. [CrossRef]

Direcao Geral de Satide. Norma 017/2020—Implementacao da Nutri¢ao Entérica e Parentérica no Ambulatério e Domicilio
em Idade Adulta. Available online: https://normas.dgs.min-saude.pt/2020/09/25/implementacao-da-nutricao-enterica-e-
parenterica-no-ambulatorio-e-domicilio-em-idade-adulta/ (accessed on 1 October 2024).

Pironi, L.; Hébuterne, X.; Van Gossum, A.; Messing, B.; Lyszkowska, M.; Colomb, V.; Forbes, A.; Micklewright, A.; Villares,
J.M.M,; Thul, P,; et al. Candidates for intestinal transplantation: A multicenter survey in Europe. Am. . Gastroenterol. 2006, 101,
1633-1643. [CrossRef]

Nunes, G.; Martins, C.; Teixeira, C.; Borges, M.E;; Oliveira, A.P.; Fonseca, ]. Hypogammaglobulinemic sprue manifested as chronic
intestinal failure: An uncommon but effective indication for home parenteral nutrition. Turk. J. Gastroenterol. 2018, 29, 717-718.
[CrossRef]

Forbes, A. Challenges in Trating the Patient with Short Bowel. ESPEN LLL Module 2023. Volume 12.2. Available online:
https:/ /www.espen.org/education/lll-programme (accessed on 1 October 2024).

Nakame, K.; Kaji, T.; Mukai, M.; Shinyama, S.; Matsufuji, H. The protective and antiinflammatory effects of glucagon-like
peptide-2 in an experimental rat model of necrotizing enterocolitis. Peptides 2016, 75, 1-7. [CrossRef]

Benjamin, M.A.; McKay, D.M.; Yang, P.-C.; Cameron, H.; Perdue, M.H. Glucagon-like peptide-2 enhances intestinal epithelial
barrier function of both transcellular and paracellular pathways in the mouse. Gut 2000, 47, 112-119. [CrossRef]

Martin, G.R.; Wallace, L.E.; Sigalet, D.L. Glucagon-like peptide-2 induces intestinal adaptation in parenterally fed rats with short
bowel syndrome. Am. J. Physiol. Gastrointest. Liver Physiol. 2004, 286, 964-972. [CrossRef]

Jeppesen, P.B.; Lund, P.; Gottschalck, I.B.; Nielsen, H.B.; Holst, ].J.; Mortensen, J.; Poulsen, S.S.; Quistorff, B.; Mortensen, P.B.
Short bowel patients treated for two years with glucagon-like peptide 2: Effects on intestinal morphology and absorption, renal
function, bone and body composition, and muscle function. Gastroenterol. Res. Pract. 2009, 2009, 616054. [CrossRef]

Iyer, K.; Kunecki, M.; Boullata, J.I.; Fujioka, K.; Joly, E; Gabe, S.; Pape, U.E; Schneider, S.M.; Virgili Casas, M.N.; Ziegler, T.R.; et al.
Independence from parenteral nutrition and intravenous fluid support during treatment with teduglutide among patients with
intestinal failure associated with short bowel syndrome. Enteral Nutr. 2017, 41, 946-951. [CrossRef] [PubMed]

Pevny, S.; Pape, U.; Elezkurtaj, S.; Rieger, A.; Jiirgensen, C.; Bliithner, E.; Jochum, C.; Tacke, F; Maasberg, S. De novo development
of distal jejunal and duodenal adenomas after 41 months of teduglutide treatment in a patient with short-bowel syndrome: A
Case Report. JPEN ]. Parenter. Enteral Nutr. 2021, 45, 652—656. [CrossRef] [PubMed]

Jeppesen, P.B.; Gilroy, R.; Pertkiewicz, M.; Allard, ].P.; Messing, B.; O’Keefe, S.]. Randomised placebo-controlled trial of teduglutide
in reducing parenteral nutrition and/or intravenous fluid requirements in patients with short bowel syndrome. Gut 2011, 60,
902-914. [CrossRef] [PubMed]

Jeppesen, P.B.; Pertkiewicz, M.; Messing, B.; Iyer, K.; Seidner, D.L.; O'Keefe, S.J.; Forbes, A.; Heinze, H.; Joelsson, B. Teduglutide
reduces need for parenteral support among patients with short bowel syndrome with intestinal failure. Gastroenterology 2012, 143,
1473-1481. [CrossRef] [PubMed]

Pironi, L.; Allard, J.P.; Joly, F; Geransar, P.; Genestin, E.; Pape, U. Use of teduglutide in adults with short bowel syndrome-
associated intestinal failure. Nutr. Clin. Pract. 2024, 39, 141-153. [CrossRef]

Pape, U.-F,; Iyer, K.R,; Jeppesen, P.B.; Kunecki, M.; Pironi, L.; Schneider, S.M.; Seidner, D.L.; Lee, H.-M.; Caminis, ]. Teduglutide
for the treatment of adults with intestinal failure associated with short bowel syndrome: Pooled safety data from four clinical
trials. Ther. Adv. Gastroenterol. 2020, 13, 1756284820905766. [CrossRef]

Resumo das Caracteristicas do Medicamento. Revestive, INN-Teduglutide. Available online: https://ec.europa.eu/health/
documents/community-register /2016 /20160629135363 /anx_135363_pt.pdf (accessed on 1 October 2024).

Deutsch, L.; Cloutier, A.; Lal, S. Advances in chronic intestinal failure management and therapies. Curr. Opin. Gastroenterol. 2020,
36, 223-229. [CrossRef]

Dreesen, M.; Foulon, V.; Spriet, I.; Goossens, G.A.; Hiele, M.; De Pourcq, L.; Willems, L. Epidemiology of catheter-related infections
in adult patients receiving home parenteral nutrition: A systematic review. Clin. Nutr. 2013, 32, 16-26. [CrossRef]

Tribler, S.; Brandt, C.F; Hvistendahl, M.; Staun, M.; Brebech, P.; Moser, C.E.; Jeppesen, P.B. Catheter-Related Bloodstream Infections
in Adults Receiving Home Parenteral Nutrition: Substantial Differences in Incidence Comparing a Strict Microbiological to a
Clinically Based Diagnosis. JPEN ]. Parenter. Enter. Nutr. 2018, 42, 393-402. [CrossRef]


https://doi.org/10.1016/j.clnu.2015.01.010
https://www.ncbi.nlm.nih.gov/pubmed/25660415
https://doi.org/10.1007/s00104-013-2605-x
https://www.ncbi.nlm.nih.gov/pubmed/24248157
https://doi.org/10.3390/nu13103465
https://www.ncbi.nlm.nih.gov/pubmed/34684466
https://doi.org/10.1159/000540116
https://normas.dgs.min-saude.pt/2020/09/25/implementacao-da-nutricao-enterica-e-parenterica-no-ambulatorio-e-domicilio-em-idade-adulta/
https://normas.dgs.min-saude.pt/2020/09/25/implementacao-da-nutricao-enterica-e-parenterica-no-ambulatorio-e-domicilio-em-idade-adulta/
https://doi.org/10.1111/j.1572-0241.2006.00710.x
https://doi.org/10.5152/tjg.2018.18234
https://www.espen.org/education/lll-programme
https://doi.org/10.1016/j.peptides.2015.07.025
https://doi.org/10.1136/gut.47.1.112
https://doi.org/10.1152/ajpgi.00509.2003
https://doi.org/10.1155/2009/616054
https://doi.org/10.1177/0148607116680791
https://www.ncbi.nlm.nih.gov/pubmed/27875291
https://doi.org/10.1002/jpen.1982
https://www.ncbi.nlm.nih.gov/pubmed/32740933
https://doi.org/10.1136/gut.2010.218271
https://www.ncbi.nlm.nih.gov/pubmed/21317170
https://doi.org/10.1053/j.gastro.2012.09.007
https://www.ncbi.nlm.nih.gov/pubmed/22982184
https://doi.org/10.1002/ncp.11015
https://doi.org/10.1177/1756284820905766
https://ec.europa.eu/health/documents/community-register/2016/20160629135363/anx_135363_pt.pdf
https://ec.europa.eu/health/documents/community-register/2016/20160629135363/anx_135363_pt.pdf
https://doi.org/10.1097/MOG.0000000000000631
https://doi.org/10.1016/j.clnu.2012.08.004
https://doi.org/10.1177/0148607116686290

Nutrients 2024, 16, 3880 11 of 11

35. Antunes, H.; Nobrega, S.; Correia, M.; Campos, A.P; Silva, R.; Guerra, P.; Mourato, P.; Lopes, A.L; Mansilha, H.; Tavares, M.
Portuguese prevalence of pediatric chronic intestinal failure. J. Pediatr. Gastroenterol. Nutr. 2020, 70, e85. [CrossRef]

36. Silva, R.; Guerra, P.; Rocha, A.; Correia, M.; Ferreira, R.; Fonseca, J.; Lima, E.; Oliveira, A.; Gomes, M.V.; Ramos, D.; et al. Clinical,
economic and humanistic impact of short bowel syndrome/chronic intestinal failure in Portugal (PARENTERAL study). GE-Port.
J. Gastroenterol. 2023, 30, 293-304. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/MPG.0000000000002635
https://doi.org/10.1159/000526059
https://www.ncbi.nlm.nih.gov/pubmed/37767305

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

