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Abstract
Introduction: Home parenteral nutrition (HPN) and/or home 
parenteral hydration (HPH) are the gold-standard treatment 
for patients with long-term intestinal failure (IF). The authors 
aimed to assess the impact of HPN/HPH on nutritional status 
and survival of long-term IF patients, as well as HPN/HPH-
related complications. Methods: This was a retrospective 
study including IF patients under HPN/HPH followed in a sin-
gle large tertiary Portuguese hospital. The data collected in-
cluded demographics, underlying conditions, anatomical 
characteristics, type and duration of parenteral support, IF 
functional, pathophysiological, and clinical classifications, 
body mass index (BMI) at the beginning and end of follow-
up, complications/hospitalizations, current patient status 
(deceased, alive with HPN/HPH, and alive without HPN/
HPH), and cause of death. Survival after HPN/HPH beginning, 
until death or August 2021, was recorded in months. Results: 
Overall 13 patients were included (53.9% female, mean age 
63.46 years), and 84.6% of patients presented type III IF and 
15.4% type II. Short bowel syndrome caused 76.9% of IF. 

Nine patients received HPN and 4 HPH. Eight patients (61.5%) 
were underweight at the beginning of HPN/HPH. At the end 
of follow-up, 4 patients were alive without HPN/HPH, 4 main-
tained HPN/HPH, and 5 died. All patients improved their BMI 
(mean initial BMI 18.9 vs. 23.5 at the end, p < 0.001). Eight 
patients (61.5%) were hospitalized due to catheter-related 
complications, mainly infectious (mean hospitalization epi-
sodes 2.25, mean hospital stay of 24.5 days). No deaths were 
related to HPN/HPH. Conclusion: HPN/HPH significantly im-
proved IF patients’ BMI. HPN/HPH-related hospitalizations 
were common, however causing no deaths, reinforcing that 
HPN/HPH is an adequate and safe therapy for long-term IF 
patients. © 2022 The Author(s). 

Published by S. Karger AG, Basel
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Resumo
Introdução: A nutrição parentérica domiciliária (NPD) e/
ou a hidratação parentérica domiciliária (HPD) constituem 
o tratamento gold-standard para doentes com falência in-
testinal (FI) crónica. O objetivo do presente estudo foi 
avaliar o impacto da NPD/HPD no status nutricional e so-
brevivência dos doentes com FI crónica, bem como as 
complicações relacionadas à NPD/HPD. Métodos: Estudo 
retrospetivo, incluindo doentes com FI sob NPD/HPD, se-
guidos num hospital terciário em Portugal. Informação re-
colhida para cada doente: dados demográficos, patologia 
de base, características anatómicas, tipo e duração do su-
porte parentérico, classificação funcional, fisiopatológica 
e clínica da FI, índice de massa corporal (IMC) no início e 
final do seguimento, complicações/hospitalizações, esta-
do atual do doente (falecido, vivo sob NPD/HPD e vivo 
sem NPD/HPD) e causa de morte. A sobrevida após início 
da NPD/HPD foi calculada em meses, até à data da morte 
ou agosto de 2021. Resultados: Incluídos 13 doentes 
(53.9% do sexo feminino, idade média 63.46 anos), 84.6% 
com FI tipo III e 15.4% com FI tipo II. A síndrome do intes-
tino curto foi causa de 76.9% das FI. Nove doentes foram 
tratados com NPD e 4 com HPD. Oito doentes (61.5%) 
apresentavam IMC baixo no início da NPD/HPD. No final 
do seguimento, 4 doentes estavam vivos sem NPD/HPD, 
4 mantinham NPD/HPD e 5 faleceram. Todos os doentes 
melhoraram significativamente o seu IMC (IMC médio no 
início do seguimento 18.9kg/m2 vs 23.5kg/m2 no final, 
p<0.001). Oito doentes (61.5%) tiveram de ser hospitaliza-
dos devido a complicações relacionadas com o cateter, 
sobretudo de causa infeciosa (número médio de hospital-
izações por doente 2.25, duração média de internamento 
24.5 dias). Não houve mortes relacionadas com a NPD/
HPD. Conclusão: A NPD/HPD melhorou significativa-
mente o IMC dos doentes com FI. As hospitalizações rela-
cionadas com a NPD/HPD foram comuns, contudo não 
causaram mortes, reforçando o facto que a NPD/HPD é 
uma terapêutica segura e adequada para doentes com FI 
crónica. © 2022 The Author(s). 

Published by S. Karger AG, Basel

Introduction

According to the European Society for Clinical Nutri-
tion and Metabolism (ESPEN), intestinal failure (IF) is 
defined as the reduction in gut function below the mini-
mum necessary for the absorption of macronutrients 
and/or water and electrolytes, such that intravenous sup-
plementation (IVS) is required to maintain health and/or 

growth [1]. IF can be classified according to functional, 
pathophysiological, and clinical features. From a func-
tional perspective, IF can be classified into three types. In 
type I, short-term IF, IVS is usually required over a period 
of days to a few weeks. Type II is a long-term, subacute 
condition, where IVS is maintained for weeks/months, 
and type III is a chronic condition, with metabolically sta-
ble patients requiring IVS over years, sometimes during 
all their lives [1, 2]. Regarding pathophysiological classi-
fication, there are five major pathophysiological mecha-
nisms for IF: short bowel, intestinal fistula, extensive 
small bowel mucosal disease, intestinal dysmotility, and 
mechanical obstruction. From a clinical perspective, clas-
sification is based on the weekly IVS energy and volume 
requirement. It can be categorized from A to D regarding 
the IVS energy supplied weekly, and from 1 to 4 for the 
volume of the IVS [1]. The clinical classification is illus-
trated in Table 1.

IF treatment aims to restore bowel function through 
nutrition, pharmacological, and/or surgical therapy [3]. 
In long-term IF, mainly in type III, although some oral 
nutrient intake is possible in most individuals, home par-
enteral nutrition (HPN) and/or home parenteral hydra-
tion (HPH) remain the foundation of treatment. This 
comprises the administration of macro- and micronutri-
ents, fluids, and electrolytes via a central venous catheter 
at the patients’ home [4]. Long-term IF patients require a 
multidisciplinary approach since treatment is complex 
and requires differentiated expertise.

Although type I IF is very common in surgical wards, 
type III chronic IF is rare and is, usually, considered the 
rarest of chronic organ failures [5, 6], and type II is 
even less frequent. Due to the rarity of long-term IF, 
comprehensive studies are scarce. To the best of our 
knowledge, there is minimal literature on the effect of 
HPN/HPH on nutritional status and survival in pa-
tients with IF. The authors here outline their experi-

Table 1. Clinical classification of chronic IF

IV energy 
supplementation, 
kcal/kg body weight

Volume of the IV supplementation, mL

≤1,000 1,001–2,000 2,001–3,000 >3,000

A: 0 A1 A2 A3 A4
B: 1–10 B1 B2 B3 B4
C: 11–20 C1 C2 C3 C4
D: >20 D1 D2 D3 D4

IF, intestinal failure; IV, intravenous.
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ence of the use of HPN/HPH, amounting to 10 years of 
experience. The aim of this study was to assess the im-
pact of HPN/HPH on nutritional status and survival of 
long-term IF patients, as well as HPN/HPH-related 
complications.

Materials and Methods

The authors performed a retrospective analysis of patients with 
IF who underwent, or were currently under HPN and/or HPH, 
followed in a single large tertiary Portuguese hospital. IF outpa-
tients were managed in our hospital’s Artificial Nutrition Outpa-
tient Clinic, by a multidisciplinary nutrition support team (NST) 
including physicians (gastroenterologists and surgeons), a dieti-
tian, and a nurse. After the outpatient appointment, the nutrition-
al decisions were discussed with the team pharmacists and, when-
ever needed, with other physicians. The criteria for acceptance into 
the HPN/HPH program included the inability to maintain a nor-
mal nutritional status with oral/enteral support after hospital dis-
charge, due to IF from underlying disease, as well as patient com-
mitment to ensure compliance with treatment and adequate hos-
pital follow-up. Some patients presented the competence and skills 
to achieve autonomy for self-administration of parenteral nutri-
tion. For those patients where self-administration or administra-
tion by a relative or caregiver is impossible, the hospital nurses 
from home care provided daily home support.

Before entering the HPN/HPH program, all subjects and/or 
their legal caregivers were carefully informed in detail about the 
risks and benefits of this therapy and gave their informed consent. 
The present study is retrospective and the only initial exclusion 
criteria was an incomplete clinical file.

The following clinical data were collected for each patient: age, 
gender, underlying condition motivating IF, IF classifications 
(functional, pathophysiological, and clinical classification), ana-
tomical characteristics, duration and characteristics of parenteral 
support during most of the HPN/HPH period (after initial stabili-
zation and before the final withdrawal period before finishing par-
enteral support), body mass index (BMI) at the beginning and at 
the end of follow-up, HPN/HPH-related complications requiring 
hospitalization, and current patient status (deceased, alive with 
HPN/HPH, or alive without HPN/HPH). For the deceased pa-
tients, the date of death was recorded, and survival was calculated 
in months after the beginning of HPN/HPH. For the remaining 
patients, survival was calculated in months from the beginning of 
follow-up until August 2021. The cause of death was also assessed 
(HPN/HPH related, comorbidity related, or due to acute infection, 
other than catheter related).

Statistical analysis was performed using the Statistical Pack-
age for Social Sciences (IBM SPSS® Statistics, version 25.0). Cat-
egorical variables are presented as frequencies and percentages, 
and continuous variables as means and standard deviations. 
Normal distribution was checked using the Shapiro-Wilk test or 
skewness and kurtosis. A parametric independent t-test was 
used to compare variables normally distributed. All reported p 
values are two-tailed, with a p value below 0.05 indicating statis-
tical significance.

Results

From the total HPN/HPH patients, 3 were excluded 
due to incomplete clinical files. A total of 13 adult patients 
with IF under HPN/HPH were included: 7 females 
(53.9%) and 6 males (46.1%), aged between 28 and 92 
years (mean 63.46 ± 18.433 years), with a follow-up pe-
riod ranging from 6 to 114 months (mean 28.8±29.207 
months). The majority of patients (n = 11, 84.6%) pre-
sented type III IF, while the remaining 2 patients present-
ed type II IF (15.4%), both with long-term type II IF, al-
lowing sufficient metabolic stability to continue treat-
ment at home with HPN. Most patients (n = 10, 76.9%) 
presented IF due to short bowel syndrome (SBS) of sev-
eral causes: abdominal cancer surgery (n = 3), Crohn’s 
disease (n = 2), familial adenomatous polyposis (n = 2), 
intestinal ischemia (n = 1), multiple bowel adhesions (n 
= 1), and incarcerated umbilical hernia (n = 1). Of the SBS 
patients: 6 presented terminal ileostomies, 3 presented 
terminal jejunostomies (all 3 with less than 100 cm of 
small bowel), and 1 patient presented ileostomy plus co-
lostomy. In all patients, a subcutaneously tunneled cen-
tral catheter (Hickman catheter) was placed. Nine pa-
tients (69.2%) were receiving HPN, and 4 patients (30.8%) 
were under HPH. No patient received glucagon-like pep-
tide 2 (GLP-2) analogues. At the beginning of HPN/HPH, 
8 patients (61.5%) were underweight (BMI <18.5) and 5 
patients presented a normal BMI. The characteristics of 
the study population are described in Table 2.

The mean duration of HPN/HPH was 23 months. 
HPN was administered for a mean period of 6.2 days/
week and HPH for a mean of 4.6 days/week. Table 3 sum-
marizes HPH/HPH support characteristics and duration 
for each patient. All patients improved their BMI during 
the follow-up period (mean BMI at the beginning of fol-
low-up 18.9 vs. 23.5 at the end, p < 0.001). Regarding clin-
ical outcome at the end of follow-up, 4 patients (30.8%) 
were alive without IVS, 4 patients (30.8%) maintained 
IVS, and the other 5 patients (38.4%) died (Table 2).

Four patients were able to discontinue home paren-
teral support (2 presented type II IF and 2 type III IF). The 
2 patients with type II IF could be treated and resumed 
oral feeding: one had severe Crohn’s disease and required 
multiple surgical interventions, namely ileostomy, result-
ing in SBS, and required HPN for 8 months, but after re-
construction and medical therapy optimization he was 
able to resume exclusive oral intake; the other type II pa-
tient presented IF due to a jejunal fistula that resulted 
from a hernioplasty surgical complication and required 8 
months of HPN. Once the fistula was surgically corrected, 
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the patient resumed oral intake. Also, 2 type III IF pa-
tients resumed oral feeding: one underwent total procto-
colectomy with terminal ileostomy due to familial adeno-
matous polyposis, and required 6 months of HPH until 
ileostomy output was stabilized. The fourth patient pre-
sented IF due to intestinal dysmotility and required 15 
months of HPN. Afterwards, this fourth patient was able 
to maintain an adequate nutritional status with oral in-
take plus enteral supplementation. The 4 other non-de-
ceased patients who maintained home parenteral support 
all presented type III IF.

Eight patients (61.5%) were hospitalized due to cathe-
ter-related complications, 3 of them with more than one 
hospital admission (mean hospitalization episodes of 
2.25 per patient, with a mean hospital stay of 24.5 days, 
minimum 3 days and maximum 143 days). From the total 
of 18 hospitalizations, catheter-related blood stream in-
fections (CRBSI) accounted for the majority of hospital 
admissions (66.7%, n = 12). Other catheter-related com-
plications included catheter exteriorization/dysfunction 
(22.2%, n = 4) and venous thrombosis (11.1%, n = 2). Re-
garding the causes of death for the deceased patients: 3 
patients died with acute infection (other than CRBSI), 
and 2 patients died from comorbidities. There were no 
deaths related to HPN/HPH.

Discussion

The present study included adult patients with IF from 
multiple etiologies, referred to a single center with a mul-
tidisciplinary NST, dedicated to IF patients and capable 
of providing specialized care to this complex condition. 
IF may occur due to acquired or congenital, gastrointes-
tinal or systemic, benign or malignant diseases [7]. It may 
be a self-limiting short-term disorder (type I IF), or may 
become a long-lasting, chronic condition (type II or type 
III IF). According to a previous European cross-sectional 
study, SBS was the main cause of long-term IF, account-
ing for 74.7% of HPN indication in adults [8]. SBS is a rare 
disease that results from extensive intestinal resection, 
leading to a residual small bowel length of less than 200 
cm, which translates into loss of absorptive intestinal sur-
face. HPN/HPH represents the standard-of-care and life-
sustaining therapy in long-term IF patients [4]. Although 
IF may be reversible in SBS patients through intestinal 
adaptation and rehabilitation programs, HPN weaning 
off is more likely to occur in patients with partial or total 
colon in continuity, and less likely in patients with less 
than 100 cm of small bowel length [9].Ta
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Our study population presented a heterogeneity of un-
derlying diseases motivating IF, with SBS being the major 
cause. However, even patients within the same patho-
physiological IF class suffered from several underlying 
disorders and formed a very heterogeneous group. In the 
present study, we did not include any patient with type I 
IF, which is the classic situation occurring after abdomi-
nal surgery, with IVS usually being required over a period 
of days to a few weeks and normally administrated during 
a hospital stay. Most patients in our study presented type 
III IF, a chronic condition in which patients are meta-
bolically stable, and usually require long-term IVS over 
years. In the study population, all non-deceased patients 
who maintained home parenteral support at the end of 
follow-up presented type III IF. Of the 4 patients who 
were able to discontinue home parenteral support, two 
presented type II IF and two type III IF. Type II IF is a 
long-term subacute condition where IVS is maintained 
for weeks/months. Typically, these are metabolically un-
stable patients, frequently with multiple digestive fistula, 
needing an interdisciplinary intervention. They may need 
hospital care for several weeks but may also be home 
treated for several months with HPN, in order to become 
fit enough for reconstructive surgery. The 2 patients with 
type II IF who resumed oral feeding presented a clinical 
condition that could be surgically reverted after a few 
months of home parenteral support, reinforcing the role 
of reconstructive surgery in weaning off parenteral sup-
port. Regarding the two type III IF patients alive without 
home parenteral support, one required months of HPH 
after terminal ileostomy, until fistula output was stabi-

lized, and the other required over a year of HPN due to 
intestinal dysmotility, but was finally able to maintain an 
adequate nutritional status with oral intake plus enteral 
supplementation. Besides reconstructive surgery, intesti-
nal adaptation plays an important part in weaning off 
parenteral support. Intestinal adaptation is the natural 
compensatory process that occurs after massive intestinal 
resection and sometimes nutritional autonomy may be 
achieved. Adaptation is a complex process that responds 
to nutrient and non-nutrient stimuli [10, 11]. Stimulating 
the remaining bowel with enteral nutrition enhances this 
process. GLP-2 is an enteroendocrine peptide, released in 
response to luminal nutrients, responsible for initiating 
and maintaining small bowel adaptive responses after re-
section, thus improving nutrient absorption [12–14]. Te-
duglutide is a long-acting GLP-2 analogue, and has been 
approved for SBS patients as a long-term aid to paren-
teral nutrition weaning [15, 16]. Teduglutide’s use is usu-
ally reserved for SBS patients who are unable to be weaned 
from parenteral nutrition despite aggressive use of the 
more conventional measures, particularly in those SBS 
patients who have developed significant complications or 
describe severe impairment in quality of life related to 
parenteral nutrition use. Gastrointestinal neoplasia con-
stitutes a contraindication for Teduglutide’s use, which 
some of our patients present. Also, the cost for this med-
ication is significantly high and its accessibility is limited. 
In our center, no patient has yet received treatment with 
any GLP-2 analogue.

To the best of our knowledge, there are limited data on 
the effect of HPN on long-term IF patients’ nutritional 

Gender Age, 
years

HPN/
HPH

Kcal/bag 
in HPN

Volume in 
HPH, mL

Days per 
week of IVS

Duration of 
IVS, months

Male 71 HPN 1,600 – 7 7
Female 84 HPN 1,400 – 7 17
Male 65 HPN 2,200 – 7 8
Male 68 HPH – 1,500 3 12
Male 69 HPH – 1,500 3 6
Female 58 HPN 1,600 – 5 31
Female 63 HPH – 2,000 7 38
Female 92 HPN 1,600 – 5 19
Female 83 HPN 2,200 – 7 8
Female 62 HPN 2,200 – 7 15
Male 28 HPN 2,200 – 7 6
Female 46 HPN 2,200 – 4 18
Male 36 HPH – 2,000 7 114

HPN, home parenteral nutrition; HPH, home parenteral hydration; IVS, intravenous 
supplementation.

Table 3. Home IVS characteristics and 
duration for each patient
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status. In a small retrospective study of 12 patients with 
systemic sclerosis, HPN significantly improved nutrition 
status [17]. In our study, home parenteral support was as-
sociated with a significant increase in BMI in all patients 
with IF.

For long-term IF patients with benign disease, long-
term survival under HPN/HPH can reach 80% at 5 years 
[9]. However, treatment-related morbidity and mortality 
are dependent on adequate patient management and fol-
low-up by a multidisciplinary NST [2, 9]. A systematic 
review that aimed to assess the role of NSTs in the over-
sight of parenteral nutrition administration in hospital-
ized patients demonstrated a decreased incidence of inap-
propriate parenteral nutrition use in centers with NST 
compared to centers with no such multidisciplinary team 
[18], thus suggesting the benefit of an NST in managing 
patients under parenteral nutrition. The main long-term 
HPN complications are catheter related, in particular 
CRBSI, which can be responsible for up to 70% of hospi-
talizations [4]. Treatment-related complications are re-
ported to account for around 14% of deaths in patients 
with long-term IF [19]. Preventing CRBSI relies on pa-
tient/caregiver education on adequate hand washing and 
disinfection policy, correct catheter manipulation, and 
regular change of intravenous administration sets [2, 4]. 
As for catheter-related venous thrombosis, we do not 
routinely use pharmacologic thromboprophylaxis for 
primary prevention, in accordance with the guidelines 
[2]. Despite optimal conditions of catheter placement, 
and extensive education of caregivers on catheter han-
dling, we observed that infections and mechanical com-
plications are still common in IF patients under HPN/
HPH. Catheter-related complications, mainly CRBSI, 
were responsible for two thirds of hospitalization epi-
sodes, which is in accordance with the available literature 
[2, 4, 20]. In a large study of patients under HPN, 15% of 
reported deaths were due to HPN-related complications, 
namely central line infections and associated liver disease 
[21]. In the present study there were no deaths directly 
related with HPN/HPH, which may result from the exis-
tence of an experienced multidisciplinary NST responsi-
ble for managing these patients.

This study presented some limitations. It was carried 
out in a single hospital, data collection was dependent on 
each patient’s clinical files, and the study population was 
small, in relation to the rarity of this clinical entity. Also, 
long-term complications from HPN such as cholestasis, 
liver disease, and osteoporosis were not accessed. Never-
theless, the present study suggests that, even in a health 
system where there is no tradition of long-term manage-

ment of IF patients and with only a few teams with some 
experience, home parenteral support can be a safe and 
effective therapy.

In conclusion, home parenteral support remains the 
gold-standard and life-sustaining therapy of long-term IF 
due to any underlying condition. In this study, HPN sig-
nificantly improved IF patients’ BMI. Although HPN/
HPH-related hospitalizations were common due to CRB-
SI, no deaths were attributed to the parenteral support, 
thus suggesting that HPN/HPH is an adequate and safe 
therapy for IF patients, especially if patients benefit from 
an experienced nutrition team.

Statement of Ethics

All subjects and/or their legal caregivers gave their informed 
consent to participate in this study. The present study was ap-
proved by the Ethics Committee of our institution.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

The authors have no funding sources regarding the present 
manuscript.

Author Contributions

M.B. performed the data curation, statistical analysis, and 
wrote the manuscript. M.P. and C.O. were enrolled in data cura-
tion. S.C., C.O., A.P.S., G.N., C.A.S., and J.F. were enrolled in pa-
tient management. J.F. supervised the study and reviewed the 
manuscript.

References  1 Pironi L, Arends J, Baxter J, Bozzetti F, Peláez 
RB, Cuerda C, et al. ESPEN endorsed recom-
mendations:  definition and classification of 
intestinal failure in adults. Clin Nutr. 2015; 

34(2): 171–80.
 2 Pironi L, Arends J, Bozzetti F, Cuerda C, Gil-

landers L, Jeppesen PB, et al. ESPEN guide-
lines on chronic intestinal failure in adults. 
Clin Nutr. 2016; 35(2): 247–307.

 3 Rhoda KM, Parekh NR, Lennon E, Shay-
Downer C, Quintini C, Steiger E, et al. The 
multidisciplinary approach to the care of pa-
tients with intestinal failure at a tertiary care 
facility. Nutr Clin Pract. 2010; 25(2): 183–91.

D
ow

nloaded from
 http://karger.com

/pjg/article-pdf/30/2/127/3920644/000522161.pdf by guest on 06 July 2023

https://www.karger.com/Article/FullText/522161?ref=1#ref1
https://www.karger.com/Article/FullText/522161?ref=2#ref2
https://www.karger.com/Article/FullText/522161?ref=3#ref3


Home Parenteral Support in Long-Term 
Intestinal Failure

133GE Port J Gastroenterol 2023;30:127–133
DOI: 10.1159/000522161

 4 Pironi L, Boeykens K, Bozzetti F, Joly F, Klek 
S, Lal S, et al. ESPEN guideline on home par-
enteral nutrition. Clin Nutr. 2020; 39(6): 

1645–66.
 5 Diamanti A, Basso MS, Castro M, Di Ciommo 

V, Bracci F, Ferretti F, et al. Irreversible intes-
tinal failure:  prevalence and prognostic fac-
tors. J Pediatr Gastroenterol Nutr. 2008; 47(4): 

450–7.
 6 Allan P, Lal S. Intestinal failure:  a review. 

F1000Res. 2018; 7: 85.
 7 O’Keefe SJD, Buchman AL, Fishbein TM, 

Jeejeebhoy KN, Jeppesen PB, Shaffer J. Short 
bowel syndrome and intestinal failure:  con-
sensus definitions and overview. Clin Gastro-
enterol Hepatol. 2006; 4(1): 6–10.

 8 Pironi L, Hébuterne X, van Gossum A, Mess-
ing B, Lyszkowska M, Colomb V, et al. Can-
didates for intestinal transplantation:  a multi-
center survey in Europe. Am J Gastroenterol. 
2006; 101(7): 1633–43;  quiz 1679.

 9 Pironi L, Goulet O, Buchman A, Messing B, 
Gabe S, Candusso M, et al. Outcome on home 
parenteral nutrition for benign intestinal fail-
ure:  a review of the literature and benchmark-
ing with the European prospective survey of 
ESPEN. Clin Nutr. 2012; 31(6): 831–45.

10 Neelis EG, Olieman JF, Hulst JM, de Koning 
BAE, Wijnen RMH, Rings EHHM. Promot-
ing intestinal adaptation by nutrition and 
medication. Best Pract Res Clin Gastroenter-
ol. 2016; 30(2): 249–61.

11 Weale AR, Edwards AG, Bailey M, Lear PA. 
Intestinal adaptation after massive intestinal 
resection. Postgrad Med J. 2005; 81(953): 178–
84.

12 Sigalet DL, Bawazir O, Martin GR, Wallace 
LE, Zaharko G, Miller A, et al. Glucagon-like 
peptide-2 induces a specific pattern of adapta-
tion in remnant jejunum. Digest Dis Sci. 2006; 

51(9): 1557–66.
13 Jeppesen PB, Hartmann B, Thulesen J, Graff 

J, Lohmann J, Hansen BS, et al. Glucagon-like 
peptide 2 improves nutrient absorption and 
nutritional status in short-bowel patients with 
no colon. Gastroenterology. 2001; 120(4): 

806–15.
14 Jeppesen PB, Lund P, Gottschalck IB, Nielsen 

HB, Holst JJ, Mortensen J, et al. Short bowel 
patients treated for two years with glucagon-
like peptide 2:  effects on intestinal morphol-
ogy and absorption, renal function, bone and 
body composition, and muscle function. Gas-
troenterol Res Pract. 2009; 2009: 616054.

15 Jeppesen PB, Pertkiewicz M, Messing B, Iyer 
K, Seidner DL, O’Keefe SJD, et al. Teduglutide 
reduces need for parenteral support among 
patients with short bowel syndrome with in-
testinal failure. Gastroenterology. 2012; 

143(6): 1473–81.e3.

16 Jeppesen PB, Gilroy R, Pertkiewicz M, Allard 
JP, Messing B, O’Keefe SJ. Randomised place-
bo-controlled trial of teduglutide in reducing 
parenteral nutrition and/or intravenous fluid 
requirements in patients with short bowel 
syndrome. Gut. 2011; 60(7): 902–14.

17 Jawa H, Fernandes G, Saqui O, Allard JP. 
Home parenteral nutrition in patients with 
systemic sclerosis:  a retrospective review of 12 
cases. J Rheumatol. 2012; 39(5): 1004–7.

18 Stidham MA, Douglas JW. Nutrition support 
team oversight and appropriateness of paren-
teral nutrition in hospitalized adults:  a sys-
tematic review. JPEN Parenter Enteral Nutr. 
2020; 44(8): 1447–60.

19 Pironi L, Steiger E, Brandt C, Joly F, Wanten 
G, Chambrier C, et al. Home parenteral nutri-
tion provision modalities for chronic intesti-
nal failure in adult patients:  an international 
survey. Clin Nutr. 2020; 39(2): 585–91.

20 Hartman C, Shamir R, Simchowitz V, Lohner 
S, Cai W, Decsi T, et al. ESPGHAN/ESPEN/
ESPR/CSPEN guidelines on pediatric paren-
teral nutrition:  complications. Clin Nutr. 
2018; 37(6 Pt B): 2418–29.

21 Dibb M, Soop M, Teubner A, Shaffer J, Abra-
ham A, Carlson G, et al. Survival and nutri-
tional dependence on home parenteral nutri-
tion:  three decades of experience from a single 
referral centre. Clin Nutr. 2017; 36(2): 570–6.

D
ow

nloaded from
 http://karger.com

/pjg/article-pdf/30/2/127/3920644/000522161.pdf by guest on 06 July 2023

https://www.karger.com/Article/FullText/522161?ref=4#ref4
https://www.karger.com/Article/FullText/522161?ref=5#ref5
https://www.karger.com/Article/FullText/522161?ref=6#ref6
https://www.karger.com/Article/FullText/522161?ref=7#ref7
https://www.karger.com/Article/FullText/522161?ref=7#ref7
https://www.karger.com/Article/FullText/522161?ref=8#ref8
https://www.karger.com/Article/FullText/522161?ref=9#ref9
https://www.karger.com/Article/FullText/522161?ref=10#ref10
https://www.karger.com/Article/FullText/522161?ref=10#ref10
https://www.karger.com/Article/FullText/522161?ref=11#ref11
https://www.karger.com/Article/FullText/522161?ref=12#ref12
https://www.karger.com/Article/FullText/522161?ref=13#ref13
https://www.karger.com/Article/FullText/522161?ref=14#ref14
https://www.karger.com/Article/FullText/522161?ref=14#ref14
https://www.karger.com/Article/FullText/522161?ref=15#ref15
https://www.karger.com/Article/FullText/522161?ref=16#ref16
https://www.karger.com/Article/FullText/522161?ref=17#ref17
https://www.karger.com/Article/FullText/522161?ref=18#ref18
https://www.karger.com/Article/FullText/522161?ref=19#ref19
https://www.karger.com/Article/FullText/522161?ref=20#ref20
https://www.karger.com/Article/FullText/522161?ref=21#ref21

	StartZeile
	Zwischenlinie
	startTableBody
	startTableBody
	startTableBody

