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Home parenteral nutrition (HPN)

• is a lifesaving and life-sustaining procedure for patients 
suffering from chronic intestinal failure [1]. 

• It is defined as the intravenous administration of nutrients, 
water, electrolytes, trace elements, and vitamins through a 
central venous access device at patients’ homes [2]. 

[3]. 

[1]Staun M, et al. ESPEN Guidelines on Parenteral Nutrition: Home Parenteral Nutrition (HPN) in adult patients. Clin Nutr 2009;28:467–79.

[2]Pironi L, et al. ESPEN guideline on home parenteral nutrition. Clin Nutr Edinb Scotl 2020;39:1645–66.

[3] https://www.atlasif.eu/standard-of-care/if-treatment-and-care-across-europe/
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[1] L. Pironi et al. / Clinical Nutrition 37 (2018) 728e7383



Choosing the appropriate VAD in adult HPN

Is controversial….

[1]  Cotogni P. Choosing the appropriate vascular access device in adult non-hospitalized patients. Nutrition.  2021 Nov-Dec;91-92:111476. 

That is why in many cases decision making is based on 
• clinical habits
• skills of the provider, 
• hospital availability of VADs, 

1. Guidelines and position papers not indicated common recommendations. 
2. There are few comperative studies among VADs in used HPN
3. There are no multicenter RTCs to recomend VADs for HPN 
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ESPEN guidelines

[1] ESPEN 2009 

Prolonged use and HPN (>3 months) …… 

There is a choice between tunneled catheters and 
totally implantable devices. 

In those requiring frequent (daily) access a 
tunneled device is generally preferable. 

Home PN usually requires PICCs or – if planned for 
an extended or unlimited time – ………….

[2] ESPEN 2009

long-term HPN treatment (>6 months)……

Tunneled central catheters are used, as permanent 
access is required for long-term parenteral

nutrition. 
Implanted ports are an acceptable alternative.

PICC-lines are intended for shorter-term use and 
cannot be recommended for HPN patients.

[1]Pittiruti M, et al. ESPEN Guidelines on Parenteral Nutrition: central venous catheters (access, care, diagnosis and therapy of complications). Clin Nutr. 2009 Aug;28(4):365-77.
[2] Staun M, et al. ESPEN Guidelines on Parenteral Nutrition: home parenteral nutrition (HPN) in adult patients. Clin Nutr. 2009 Aug;28(4):467-79.
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Australasian Society of Parenteral and Enteral Nutrition

[1] Gillanders L, et al. Australasian Society of Parenteral and Enteral Nutrition. AuSPEN clinical practice guideline for home parenteral nutrition patients
in Australia and New Zealand. Nutrition. 2008 Oct;24(10):998-1012. 

Peripherally inserted CVCs: These are acceptable for 
short-term HPN (can provide access for up to 12–18 mo) 
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HPN requires a well functioning central venous line

these include :

• the number of weekly infusions, 

• for how long the therapy is going to continue,

• the diagnosis of the underlying disease (benign or not), 

• any previous history in relation to obtaining central venous access,

• administration of anticancer drugs and and palliative care drugs,

• blood products,

• antibiotic therapy,

• self-administration of home parenteral nutrition admixtures, 

[1] Staun M, at al., ESPEN Guidelines on Parenteral Nutrition: home parenteral nutrition (HPN) in adult patients. Clin Nutr. 2009 Aug;28(4):467-79.
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Intravenous supplementation daily total volume 
and daily total energy requirements

[1] Pironi L, et al. Clinical classification of adult patients with chronic intestinal failure due to benign disease: An international multicenter cross-sectional survey. Clin Nutr 2018;37:728–38.
8



Tunneled-cuffed central inserted central catheter (tCICC)

Tunneled central catheters are used, as permanent access is required for long-term 
parenteral HPN.

Tunneled silicone rubber catheter has been the most commonly used method for 
long-term parenteral nutrition for more than 25 years. 

The types used in most centers are Hickman or Broviac catheters.

[1] Staun M, at al., ESPEN. ESPEN Guidelines on Parenteral Nutrition: home parenteral nutrition (HPN) in adult patients. Clin Nutr. 2009 Aug;28(4):467-79.
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Self-acceptance. „Broviaczek” is part of my body. 

The most important !!!

Teacher of German language
and M.Sc.of Psychology

[1] https://j-elita.org.pl/wp-content/uploads/2015/12/nr1-2008.pdf
[2] Dreesen M, et al., Identifying patient-centered quality indicators for the care of adult home parenteral nutrition (HPN) patients. JPEN J Parenter Enteral Nutr. 2014 Sep;38(7):840-6. 10

https://j-elita.org.pl/wp-content/uploads/2015/12/nr1-2008.pdf


HPN requires a well functioning central venous line

in relation to quality of life:

• the patient’s age
• home care giver
• daily activities
• as well as the patient’s own wishes regarding type of catheter
• the change in body image that occurs because of the external part and the 

transparent dressing

[1] Staun M, at al., ESPEN. ESPEN Guidelines on Parenteral Nutrition: home parenteral nutrition (HPN) in adult patients. Clin Nutr. 2009 Aug;28(4):467-79.
[2] Persoon A, at al., Impact of long-term HPN on daily life in adults. Clin Nutr. 2005 Apr;24(2):304-13

Mean of 1.6 (range 0–7) of hospital admissions are due to catheter related infections [2] 

. 
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Quality of care outcome indicators
after second Delphi round for HPN patients with a malignant disease

Outcome indicator Average

Quality of life during HPN treatment 9.14 

Incidence of readmission of HPN patients 6.86 

Incidence of catheter related infections 6.78 

Sense of security of the patient at home 5.89 

Incidence of dehydration 4.32 

Survival 3.93 

Incidence of overhydration 3.32 

Incidence of catheter obstruction 2.82 

Weight gain or loss 2.43 

Incidence of central venous thrombosis 2.00 

Experts assembled a top ten of outcome indicators, 
after which the average score of each indicator was 
calculated. 

The indicators not included in the individual top ten 
were also taken into account for calculating the 
average by assigning them a zero score

[1] Dreesen M, et al., Quality of care for cancer patients on home parenteral nutrition: development of key interventions
and outcome indicators using a two-round Delphi approach. Support Care Cancer. 2013 May;21(5):1373-81. 12



Tunneled-cuffed central inserted central catheters 
are an appropriate VAD for long-term treatment

[1] Grant D,et al., Intestinal Transplant Association. Intestinal transplant registry report: global activity and trends. Am J Transplant. 2015 Jan;15(1):210-9. 

long-term treatment

self -management of the VAD 

10y

17y

15y

[2]Heimburger Nutr Clin Pract. 1992 Apr;7(2):74-6.  
[3]Buchman JPEN J Parenter Enteral Nutr. 1993 Sep-Oct;17(5):489. 2.
[4]Sobocki J, Clin Nutr 2017;36:S106. 
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HPN has been targeted at treating patients
with short bowel syndrome

[1] Pironi L, et al., Definition and classification of intestinal failure in adults, Clinical Nutrition (2014),
[2] Massironi S, et al., Understanding short bowel syndrome: Current status and future perspectives

Digestive and Liver Disease 52 (2020) 253–261 

• chronic condition

• a metabolically
stable patient

• requires long-term 
HPN 

TYPE III
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Why Home Parenteral Nutrition for cancer patients

[1] Cotogni P., et al., Supplemental parenteral nutrition incancer care: why, who, when The Adv Med Oncol2022, Vol. 14: 1–12
[2] Calderon C et al., Risk of malnutrition and emotional distress as factors affecting health-related quality of life in patients with resected cancer. Clin Transl Oncol. 2019 May;21(5):687-691. 

• Loss of the appetite
• reduced tolerance to food intake, 
• GI dysmotility, 
• malabsorption which could be due to peritoneal carcinomatosis and/or intra-abdominal

recurrences,

• usually patients are not able to take care for their own VADs,
• they need care giver,
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Cancer patients duration of HPN is short (months)

Stage 0, - 20 m      (95% CI, 17,9 do 23,9 m, HR, 1,0); 
Stage 1, - 14 m      (95% CI, 12,9 do 16,2 m, HR, 1,3); 
Stage 2, - 10 m      (95% CI, 9,7 do 11,9 m, HR, 1,5); 
Stage 3, - 7 m      (95% CI, 7,0 do 8,2 m, HR, 2,0)
Stage 4, - 4 m      (95% CI, 4,1 do 4,6 m, HR, 3,1; P <.001).

[1] Martin L, et al., Diagnostic criteria for the classification of cancer-associated weight loss. J Clin Oncol. 2015 Jan 1;33(1):90-9. 

63 %
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The prognosis of incurable cachectic cancer patients on home
parenteral nutrition

Overall survival curve of the entire series.Cause of death distribution in the whole series
and according to vital organs involvement [1] Bozzetti F, et al., The prognosis of incurable cachectic cancer patients on home parenteral nutrition: 

a multi-centre observational study with prospective follow-up of 414 patients. Ann Oncol. 2014 Feb;25(2):487-93. 
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Multi-stage treatment in oncological disease

In non-hospitalized cancer patients, the presence of a 
venous access device (VAD) is important

• in home parenteral nutrition

• in the anticancer treatment period for 
chemotherapy

• in the advanced phase for palliative care . [1]

[1] Cotogni P, et al., Peripherally inserted central catheters in non-hospitalized cancer patients: 5-year results of a prospective study. Support Care Cancer. 2015 Feb;23(2):403-9.
[2] Arends J, et al., ESPEN guidelines on nutrition in cancer patients, Clinical Nutrition (2016),

[2]
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Venous access devices : trends in use

[1] Cotogni P, at al., Comparative Complication Rates of 854 Central Venous Access Devices for Home Parenteral Nutrition in Cancer Patients: A Prospective Study of Over 169,000 
Catheter-Days. JPEN J Parenter Enteral Nutr. 2021 May;45(4):768-776
[2] Cotogni P, at al., Peripherally inserted central catheters in non-hospitalized cancer patients: 5-year results of a prospective study. Support Care Cancer. 2015 Feb;23(2):403-9. 

[3] Walshe LJ, at al.,  Complication rates among cancer patients with peripherally inserted central catheters. J Clin Oncol 2002;20:3276-81.

[4] Maria K, Theodoros K, Maria B, Panagiotis K, Emmanouil S, Evangelos KA. Implementation of tunnelled versus not tunnelled peripherally inserted central catheters. J Vasc

Nurs 2019;37:132-4. 

• a low and acceptable complication rate [2]

• an easy insertion and removal process [3]

• uncompiled support
• safe tunneling method [4]

• Home parenteral nutrition
• Chemotherapy
• Transfusions of blood and blood products
• Multiple medical interventions
• Palliative treatment
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Infections in Adults Requiring Home Parenteral Nutrition

Most infections (75%) developed during the initial
6 months after hospital discharg

Most BSIs were attributed to Gram positive
organisms (46%)

[1] Zhao VM, et al.,  Characterization of post-hospital infections in adults requiring home parenteral nutrition. Nutrition. 2013 Jan;29(1):52-9. 20



Infections in Adults Requiring Home Parenteral Nutrition

[1] Zhao VM, et al.,  Characterization of post-hospital infections in adults requiring home parenteral nutrition. Nutrition. 2013 Jan;29(1):52-9. 
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The microorganisms responsible of catheter-associated
infection

[1] Touré A, et al., A comparative study of peripherally-inserted and Broviac catheter complications in home parenteral nutrition patients, 
Clinical Nutrition (2014), 

Broviac
n = 67

PICC
n= 17

Total
n=80

Gram positive
Coagulase negative Staphylococci 15 5 20
Stapylococcus aureus 3 1 4
Streptococcus spp. 4 0 4
Bacillus spp. 4 1 5
Enterrococcus faecalis 1 0 1
Gram negative 
Enterobacter spp 7 0 7
Escherichia coli. 5 2 7
Klebsiella spp 6 1 7
Acinetobacter spp. 4 0 4
Pseudomonas spp. 3 0 3
Serratiamarcescens 1 0 1
Xenotrophomonasmaltophilia 1 0 1
Fungi
Candida albicans 1 2 3
Polymicrobial 12 1 13

Broviac vs. PICC

In HPN patients, overall complications were similar
in both the PICC and the Broviac groups. 

However, the Broviac catheter could be associated
with an increase in catheter infection. 

P-value = 0.32 
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Risk factors for development of catheter-related
bloodstream infections (CRBSI) 

[1] Buchman AL, et al., Risk factors for the development of catheter-related bloodstream infections in patients receiving home parenteral nutrition. JPEN J Parenter Enteral Nutr. 2014 Aug;38(6):744-9. 

N=125 N=18

Catheter duration, median, days 730 515

Tunneled catheters, No. (%) 268(83) 50 (94)

TIVAP, No. (%) 63(17) 3(6)

Single Lumen type, No. (%) 210 (78) 38(72)

Double Lumen, No. (%) 50 (19) 12(24)

Triple Lumen, No. (%) 7(3) -

331 VADs

(median, 3 per patient; range, 1–7). 

53 VADs

(median, 3 per patient; range, 1–9). 
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Risk factors for development of catheter-related 
bloodstream infections (CRBSI) 

[1] Buchman AL, et al., Risk factors for the development of catheter-related bloodstream infections in patients receiving home parenteral nutrition. JPEN J Parenter Enteral Nutr. 2014 Aug;38(6):744-9. 

33 CRBSIs

0.29/ catheter year;0.80/1000 days; 

RISK FACTOR

• Increased PN frequency

147 CRBSIs

0.13/catheter year;0.35/1000 catheter days

RISK FACTORS

• subcutaneous infusion ports instead of

- tunneled catheters

- multiple lumen catheters

• increased frequency of lipid emulsion infusion

• obtaining blood from the VAD 

• infusion of non-PN medications via the VAD 
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Incidence of CRBSI in Cancer Patients on HPN

The incidence of catheter-related bloodstream infections was 
low…..strict adherence to meticulous insertion policies may 

effectively reduce cather-related complications.

[1] Cotogni P, et al. JPEN J Parenter Enteral Nutr.. 2013;37(3):375-383.25



Needleless connectors may reduce the microbial
contamination

[1] Casey AL, et al., Randomized, prospective clinical trial to assess the potential infection risk associated with the PosiFlow needleless connector. 
J Hosp Infect. 2003 Aug;54(4):288-93. 

The internal surfaces of luers :

• 55 out of 306 (18%) with standard caps were contaminated
• 18 out of 274 (6.6%) with needleless connectors were contaminated (P<0.0001).

Of those needleless connectors were externally contaminated when disinfected

• isopropyl alcohol, 69.2%
• chlorhexidine/alcohol 30.8% disinfected with (P<0.0001)
• 41.6% with povidone–iodine (P<0.0001).
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HPN Central Line Protection

Biopatch AntisepticsSutureless
Device

Tegaderm™
CHG Dressing

[1] Cotogni P, Pittiruti M. World J Crit Care Med. 2014;3(4):80-94.      [2] Pittiruti M, et al. Crit Care. 2012;16(1):R21.
27



Totally Implantable Venous Access Port (TIVAP)

A. Typical fluorescence imaging images of tubes (a) and chamber (b) after a bolus flush at 60 mL/min immediately
after administration of LE using a small diameter infusion set. B. Appearance of the liquid below the injection site
after a 20-mL bolus flush at a rate of 60 mL/min immediately after LE administration. When using JY-NC323RFL (a) 
or JY-NWP861F71 (b) as the primary set, and water (c). C. Residual amounts of LE in the chamber after flushing
under each condition using a small-diameter infusion set The residual amount of LE in the chamber is expressed as 
PPM (parts per million). 

Okamura N, at al., How to perform appropriate flushing after lipid emulsion administration using totally
implantable venous access devices in long-term total parenteral nutrition and home parenteral nutrition. Clin Nutr
ESPEN. 2021 Feb;41:287-292. 
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Totally Implantable Venous Access Port (TIVAP)

Subsequent bacterial entry into the catheter lumen has been reported as the cause of 
50% of post- insertion catheter-related infections [1].

[1] Moureau NL, Flynn J. Disinfection of needleless connector hubs: clinical evi- dence systematic review. Nurs Res Pract 2015;2015:796762. 
[2] Mateo-Lobo R,  at al., Infectious Complications in Home Parenteral Nutrition: A Systematic Review and Meta-Analysis Comparing Peripherally-Inserted
Central Catheters with Other Central Catheters. Nutrients. 2019 Sep 4;11(9):2083. 

Forest plot showing the relative risk of catheter-related bloodstream infection (CRBSI) with PICCs vs. TIVAPs. 

Catheter-related bloodstream infections
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PICC for HPN

• We place all PICCs in the operating theather

• under local anesthesia

• real-time ultrasound control.

• The length of the subcutaneous tunnel is usually 6 to 8 cm

• Each vascular catheter should be tunneled

• To the exite side of the upper arm, to the base of the deltoid 
muscle.
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Broviac vs. PICC in HPN

[1] Touré A, et al., A comparative study of peripherally-inserted and Broviac catheter complications in home parenteral nutrition patients, 
Clinical Nutrition (2014), 

Reasons for catheter removal in patients on home parenteral nutrition. Comparison of incidence rates of PICC and Broviac complicationsKaplaneMeier curves for first catheter complications
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PICC tCICC 95% CI IRDb (95% CI) 

VAD, no. 401 118 

Catheter-days 82,516 22,840  

Local infection 0.07 0.22 0.10–0.45 −0.15 (−0.30, 0.00) 

CRBSI 0.08c 0.57 0.34–0.92  −0.48 (−0.69, −0.28) 

Venous thrombosis 0.08 0.09 0.03–0.24  0.00 (−0.14, 0.13) 

Mechanical
complications

0.45 0.66 0.40–1.03 −0.21 (−0.53, 0.12) 

Total complicationsd 0.69 1.53 1.10–2.08  −0.84 (−1.27, −0.41) 
) 

The incidence of catheter-related
bloodstream infections was low
(0.29/1000), particularly for PICCs
P < .001 vs tunneled-cuffed tCICCs
0.08/1000; 

[1] Cotogni P, et al Comparative Complication Rates of 854 Central Venous Access Devices for Home Parenteral Nutrition in Cancer Patients: A Prospective Study of Over 169,000 Catheter-Days. 
JPEN J Parenter Enteral Nutr. 2021 May;45(4):768-776. 

PICC vs tCICC
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tPICC vs tCICC

Matysiak K, et al.,Complications of tunneled peripherally inserted and tunneled-cuffed central catheters in home parenteral nutrition. Nutrition. 2021 Nov-Dec;91-92:111354.
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PICC insertion

Venipucture site on right arm 

The guide wire insertion under ultrasound real-time guidance, 

Green Zone 
Dawson

Zone Insertion Method™

• Appropriate vessel diameter
• Safe access
• Effective stabilization
• Safely

[1] Dawson RB. PICC zone insertion methodTM (ZIMTM): a systematic approach to determinate the site for PICCs in the upper arm. JAVA 2011;16:156-65. 
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Initial PICC exit site of on arm
at the Green Zone

Advance the introducer 
under along the skin elevation

Advance retrograde the catheter 
to the new skin exit.

PICC  at new exit site on lateral 
surface of the arm

Local anaesthesia and skin 
elevation [1% Lignocaine] 

Flush the catheter before clip

1

3

4

5

2

6
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Proactive vascular access planning

Care Central Line BundleCare Central Line Bundle

[1]  Cotogni P. Choosing the appropriate vascular access device in adult non-hospitalized patients. Nutrition.  2021 Nov-Dec;91-92:111476. 

• patient characteristics (eg, type and stage of disease, life expectancy, comorbidities), 

• type of use (ie, continuous vs intermittent), 

• type and expected duration of therapies, 

• VAD history (eg, previous line thrombosis or infection, side used), 

• patients preferences physical examination of neck, chest, and upper arms,
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Take-home messages

Compliance with the guidelines reduces the risk of catheter-related complications

Patients with chronic intestinal failure are a heterogeneous group and the choice of 
VAD should correspond to the needs of an effective HPN

tCICCs can be effectively and safely replaced by tPICCs in adult HPN, depending on 

the indications.

Tunnelling of PICC does not increase catheter related complication in adult HPN 
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