
Parenteral nutrition Down unDer

It’s great to have our 8th issue of Drip Line ready with a variety of 
articles, both personal and informative. You’ll meet a few of our 
members, through their stories and pictures, as well as reading about 
Bev Haynes’ (our voice on the phone at Baxter) retirement plans. Our 
Professor of Clinical Nutrition, Gil Hardy, has information about our 
PN (What’s in your bag?), and we learn more about paediatric HPN. 
Read about some of the changes coming to PN-DU and the reasons, 
and about meetings on opposite sides of our country. We also take the 
chance to thank Baxter for their support of HPNers.

Gillian, Editor
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Lifetime membership AwArds
WORDs BY GILLIAN

the management Committee has decided that this, our 5th year anniversary, would be a good time to commence presentation of 
Lifetime membership Awards to PN-DU members who have made outstanding contributions to our group.

this inaugural year of presentation, it was decided to award our first Lifetime memberships to Brenda (New Zealand) and Jacqueline 
(tasmania) for their idea of forming an HPN support group in this part of the world, and for following it through to fruition. 
the idea was discussed by them on a visit by Jacqueline to New Zealand, after which Brenda worked hard on getting the group up and 
running.

for his encouragement and enthusiastic support  during this formation process, and for his ongoing support and knowledgeable input, 
we also award Prof Gil Hardy (Professor of Clinical Nutrition, NZ) a Lifetime membership. the formation and early growth of PN-DU 
greatly benefited from Prof Hardy’s involvement, expertise and input.

We want to acknowledge the wonderful concept and hard work of all three people in growing the group through its early years.

Congratulations and thanks Brenda, Jacqueline and Gil!

sAL’s imprOVed QOL
WORDs BY SAL

I have been on HPN for almost 2 years and I can honestly say that it has saved my life 
after jejunal feedings failed (something my Dr’s finally agree on).  HPN enabled me to 
escape the 4 walls of a hospital room too.  When I first got home, it was just so freeing 
to be at home and I was too sick still, to care about going out.  But as time passed, and 
I got stronger and healthier, the drip stand and hospital pump made it hard to get out 
at night and going away on holidays seemed impossible. the whole reason to get the 
bus was to enable me to go away on holidays with our children, but I still wasn’t able 
to go out at night.  If I did go out at night, I would then be stuck at home the next day to 
complete my infusion.  

We did actually turn up at church for the Christmas Gingerbread House Night, PN bag 
hooked up to the handle above the passenger door, pump in my lap and drip stand 
collapsed in the boot of the car, (this was before the bus was registered and on the 
road).  I got a lot of stares but people at church soon became used to the sight of me 
hooked up to my pump and the drip stand, as once the bus was registered, we used it to 
travel in to church, so we didn’t have to dismantle the drip stand to fit in the car.  In fact, 
one sunday, I was up the front playing my violin at church, hooked up!  sorry, no photos 
of this spectacle. We have been camping in the bus and I must say that the drip stand 
does not 4WD very well over dirt, rocks and grass, so matt would carry it for me so I 
could sit by the campfire or by the river to fish.

Lately, it had been looking like I would need HPN for the rest of my life, and so after 
encouragement from members of PN-DU, I started pestering my team to consider 
allowing me to have a portable pump. Cost had been the reason given to me previously 
as to why not and I again expected them to say no.  to my surprise, they said ‘maybe’, 
which did eventually become a ‘yes’. I was thrilled to bits.  

to date, after 3 weeks of freedom, I have gone out with the ladies at church, church 
meetings, been able to help do the drives for dropping off and collecting children from 
night activities (something matt had always had to do, which would get tricky when 2 kids 
needed to be picked up at the same time but at different places), church retreat and a 
date with matt.  I no longer miss out on meetings and don’t have to miss out on events 
the next day after a night out.  so my quality of life has just got closer to as normal as 
it will be for now.  thanks to PN-DU members for your encouragement, support and 
wisdom to help make my freedom possible.

Life before the backpack pump
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Connecting up in the bus

Life now with the backpack pump!

A prActicAL Guide tO mAnAGinG the 
pAediAtric pArenterAL nutritiOn 
pAtient At hOme
Sarah Cunningham, Nurse Specialist (CYP Gastroenterology and Nutrition), Great North Children’s Hospital, Newcastle upon 
Tyne Hospitals NHS Foundation Trust, UK

Reproduced with the kind permission of the author and Complete Media & Marketing Ltd. 
Originally featured in Complete Nutrition (2013/2014);13(6): 69-71 – www.nutrition2me.com

Introduction 
the provision of home parenteral nutrition (HPN) for paediatric patients has become an expanding area within the field of paediatric 
gastroenterology.  the advancement within the field of intravenous nutrition over the past 30 years is highlighted in the EsPGHAN 
guidelines.1 It is now well recognised that children with intestinal failure requiring medium to long-term parenteral nutrition (PN) can 
be given optimum nutrition intravenously. this allows them the opportunity to grow and develop normally and have a good quality 
of life, whilst good management can minimise the most recognised potential life-limiting complication associated with intravenous 
nutrition of intestinal failure associated liver disease (IfALD).1  the optimum management of these patients requiring medium to long-
term parenteral nutrition is in the home environment.2 Holden (2001) has shown that children receiving parenteral nutrition at home 
generally suffer from fewer catheter related blood stream infections (CRBsI) compared with being in hospital.3

PN is used to treat children that cannot be fully fed by the oral or enteral route.1 type 3 intestinal failure is a chronic condition requiring 
long-term parenteral feeding.4   the children classified in this group would generally be those requiring parenteral nutrition to be 
administered at home. Examples of conditions where children may be described as having type3 intestinal failure are short bowel 
syndrome secondary to atresia, gastroschisis or necrotizing enterocolitis (NEC), enteropathies or neuromuscular disorders, such as 
chronic intestinal pseudo-obstruction (CIPO) and Hirschprung’s disease.5
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the precise epidemiology and prevalence of the paediatric HPN population in the UK [and Australasia] is unknown. However, due to 
the advancements in the care of the surgical neonate patient, including improved surgical techniques and the intensive care of the 
neonatal patient, as well as improvements made with regards to lipid emulsions and amino acid solutions used in intravenous nutrition, 
numbers of patients surviving with a long-term PN requirement are increasing.1   three point prevalence surveys undertaken by the 
British society of Paediatric Gastroenterology Hepatology and Nutrition (BsPGHAN) in 1993, 2010 and 2012, demonstrate a steady 
increase in the number of patients discharged on HPN over the past 20 years.6

In february 2010, it was estimated in the UK that 139 children were receiving PN at home.6 further data, not yet published, has 
repeated this point prevalence survey in November 2012 and estimates 173 children were receiving HPN. this data illustrates that 
in the past, children requiring medium to long-term PN would have received this in the hospital setting. Instituting and maintaining 
intravenous Nutrition at home is a major undertaking for a family and healthcare professionals. Gupte et al.7 describe the need for 
a multidisciplinary nutritional care team (NCt) (also often referred to as a nutrition support team [Nst]) to prevent complications 
associated with HPN and improve the long-term outcome of these children. Key members of the paediatric nutrition support team in 
hospital include: a consultant gastroenterologist, nutrition nurse specialist, pharmacist, dietitian and a surgeon. Each team member’s 
involvement may vary depending on the clinical needs of the child and family and the intensity of this may change depending on 
whether the child is at home or in hospital. However, each has a pivotal role with regards to ensuring that the patient and family are 
ready for discharge on HPN and that their progress is maintained at home.

HPN provision
the way in which HPN provision is structured will vary from hospital to hospital there may be additional members of the wider 
multidisciplinary team involved with the child and family, both in hospital and at home after discharge, such as psychologists, social 
workers, other specialist nurses, i.e. stoma care specialists, physiotherapists, occupational therapists and the staff numbers can 
vary widely depending on the individual hospital trust. However, the overall aim of any team discharging a child on PN will be the 
identification of the patients with a long-term intravenous nutrition need early, in order to minimise potential complications.  A prompt 
discharge is preferable to avoid protracted admission. the ultimate goal of any child requiring intravenous nutrition will be to wean to full 
enteral feeding if their underlying diagnosis allows.

Assessment for discharge
the initial challenge faced by any NCt is to assess the capability of each family in order to evaluate if they will be able to meet all 
of their child’s complex medical needs after discharge. the home in which they live in may not be suitable for the administration 
of parenteral nutrition and this needs to be assessed by the nutrition nurse specialist before training can commence. It is then the 
responsibility of the NCt to ensure that the family is competent and confident with all aspects of their child’s care before discharge 
and that they have the necessary support needed after discharge in order to allow them to continue to care for their child at home. the 
patients and families need to feel empowered and have a degree of autonomy instilled in them by the NCt in order to feel confident to 
be discharged home.

Discharge and beyond
Discharging these complex patients is extremely daunting for any family. they are faced with the reality of providing all of their child’s 
medical care in their home environment independently, without the watchful eye of nursing and medical staff. this may be the first time 
that they have taken their child home after birth. In addition to the administration of the intravenous nutrition, parents/carers may have 
a number of other medical interventions to undertake, such as stoma care, enteral tube feeding, frequent nappy (diaper) changes, 
tracheostomy care and administration of medications. the family may also have other children; some may be single parent families or 
have a partner who works full time and very little support from the extended family. Whilst the discharging NCt will need to be confident 
that the parents/carers can deliver the medical care required to the child before they allow them home, it is extremely important that 
the family are supported after discharge, know who to contact after discharge and are given the appropriate advice and treatment if 
needed. Without this, parenteral nutrition will be unlikely to be maintained at home in the long-term.

Due to the geographical distance patients and families may live away from the discharging hospital, a lot of the support given by the 
NCt after discharge may be by telephone or email. It is extremely important that the family can contact their managing hospital and 
NCt. At least monthly face-to-face clinic visits are recommended, more frequently if necessary.1

However, it will not be unusual for daily phone contact to be provided initially by the nutrition nurse specialist after discharge to try to 
alleviate any anxieties after discharge. telephone contact may become less frequent as the patient and family become more confident 
in managing their child in the home environment, but having the knowledge that an expert is readily available at the end of the 
telephone will be valuable for families to allow them to adapt.

they will need the local support of their health visitor, paediatric community nursing teams, GP, local paediatrician, school and school 
nurse where applicable. Effective communication between the discharging hospital and local teams is vital in order to ensure that the 
family is confident and well supported after discharge. Ongoing two-way communication between all healthcare professionals after 
discharge is imperative to ensure continuing collaboration between tertiary and local services.

Robust safety plans need to be put in place before discharge so that the families can receive prompt, appropriate treatment in an 
emergency/out of hours if needed. this initial emergency care may often take place in the child’s local hospital. strict protocols for local 
teams to follow are needed, particularly in relation to the management of a child with suspected central line sepsis. this will ensure 
that the local team is confident in the emergency care of HPN patients, whilst encouraging the family to seek timely local medical care 
in an emergency, which is important to minimise potential harm that could be caused to the patient if immediate emergency care is 
inappropriate.

quality of life
Intravenous feeding regimes need to be optimised to deliver age appropriate fluid and energy requirements. However, the NCt needs 
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to strive to discharge a child on a regime that promotes a good quality of life for the child and family.
It is important to consider the child that needs to attend school during the day.

family life also needs to continue and attendance at social gatherings/activities and holidays should be encouraged. this may influence 
the intravenous feeding regime the child is discharged on, including the choice of pump to deliver the intravenous nutrition. Discharging 
a patient on a portable feeding pump is preferable to allow the family to have an optimum quality of life.

Overnight intravenous feeding regimes using a one bag delivery system as opposed to a two bag system should be promoted 
whenever possible. However, this can be challenging in a child with a high electrolyte or fluid requirement. the minimum amount of 
time on parenteral nutrition as well as considering nights off parenteral nutrition are also preferable for a family at home to promote 
quality of life as well as being liver protective. Again this can be difficult for a child who can only tolerate small amounts of oral or enteral 
feeding or requires additional intravenous fluid for fluid management.

Oral feeding should be promoted whenever possible. However, if additional enteral tube feeding is required, regimes should try to be 
tailored to promote quality of life. Again, this may be limited by the child’s underlying condition and ability to tolerate enteral feeds but it 
is vitally important that the patient’s enteral feeding tolerance is pushed, whilst balancing the family’s quality of life.

monitoring
there is clear guidance within the EsPGHAN guidelines1 with regards to the monitoring of the paediatric patient on HPN. 
the assessment of the child’s nutritional status is made by a combination of measuring the child’s weight, height/length, head 
circumference, mid upper arm circumference (mUAC), tricep skin fold thickness (tsft) and body mass index (BmI). Bloods should 
be checked at each monthly clinic visit, if not more frequently in the early stages of discharge, with trace element monitoring on a 
three monthly basis. this will allow the NCt to alter the PN and EN feeding regime if needed to ensure optimum nutritional and fluid 
management to promote growth and development.

Possible complications
the two most well recognised complications associated with long-term parenteral nutrition are CRBsI and IfALD. In addition, there 
may be issues with venous thrombosis and pulmonary emboli1 not forgetting the more practical complications associated with the 
administration  of PN, such as the more active/mobile child overnight, poor compliance in the teenage years and problems with the 
medical equipment. Early recognition of any complication is vital in order to prevent any long-term complications. the families should 
be counselled with regards to the signs of CRBsI to allow for early detection and treatment. Results of liver function tests should be 
regularly reviewed by the NCt, as well as abdominal examination being performed at the face-to-face clinic visit to assess for any signs 
of organ omegaly, suggestive of portal hypertension and liver disease. there should be a low threshold for further liver investigation, 
including abdominal ultrasound scan if liver disease is suspected. the EsPGHAN guidelines with regards to the formulation of the PN 
should be followed to promote liver protection.1

Complications associated with long-term
Parenteral nutrition can now be prevented and, if detected, managed. the introduction of a multidisciplinary NCt providing a HPN 
service; advances in lipid emulsion to protect the liver; the good maintenance of the central venous catheter to minimise CRBsI; 
ensuring that children and families requiring HPN are trained, monitored and supported by professionals that are expert in their fields, 
have all impacted on the improved outcome of children requiring HPN.

References: 1.Koletzko B, et al; Parenteral Nutrition Guidelines Working Group; European society for Clinical Nutrition and metabolism; 
European society of Paediatric Gastroenterology, Hepatology and Nutrition (EsPGHAN); European society of Paediatric Research 
(EsPR) (2005). Guidelines on Paediatric Parenteral Nutrition of the European society of Paediatric Gastroenterology, Hepatology and 
Nutrition (EsPGHAN) and the European society for Clinical Nutrition and metabolism (EsPEN), supported by the European society of 
Paediatric Research (EsPR). J Pediatr Gastroenterol Nutr.; 41(suppl 2): s1-87.2. Barclay  AR,  et  al  (2008).UK Regional Paediatric 
Home Parenteral Nutrition Data suggesta National Underestimate in service Requirements. Proceedings of the Nutrition society; 
67(OCE3). 3. Holden C (2001). Review of Home Paediatric Parenteral Nutrition in the UK British Journal of Nursing;10(12):782-
8.4.NHs(2010).specialised services National Definitions set(3rdedition).specialised Intestinal failure and Home Parenteral Nutrition 
services (adult) – DefinitionNo.12.Accessedonline:www.specialisedservices. nhs.uk/library/26www.specialisedservices.nhs.uk/
library/26/specialised_Intestinal_failure_and_Home_Parenteral_Nutri tion_services_adult.pdf(November2013).5.GouletO,etal (2008)
PermanentIntestinalfailure.IndianPediatrics;45(9):753-763. 6. Beath s, et al (2011). trends in Paediatric Home Parenteral Nutrition and 
Implications for service Development. Clinical Nutrition; 30(4): 499-502.7.Gupte GL, et al (2006). Current Issues in the management of 
Intestinal failure. Archives of Disease in Childhood; 91(3): 259–264.
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dAy in the Life Of A hpner
WORDs BY GAIL

Having a chronic illness, or looking after someone with a chronic illness, we often can sense something is not right with our bodies way 
before it’s actually proven by a barrage of medical tests or procedures. this is one of those times!!!!
Bryley was about 7 when I sensed something was not right. she was always looking pasty as though she was going to vomit. I couldn’t 
put my finger on it, but something just wasn’t right.

At every outpatient appointment, I would tell the consultant that Bryley just wasn’t 100%. they did their usual tests – poo, urine and 
blood examinations, but everything would come back fine.

Bryley has an ileostomy bag, and I had to always measure her fluid input and output. I noticed one day that she had what looked like 
bits of whole corn coming out in the bag. At this stage Bryley wasn’t really eating, although she did have a few favourite things that she 
liked to swallow. she didn’t chew the food (didn’t know how) but would just put food in her mouth and basically swallow it. Of course 
corn was a favourite. It was a bit strange finding these corn pieces, as she hadn’t been swallowing corn for weeks and I was at a loss 
as to how this could be. I mentioned this to the consultant, and she thought corn might be getting left in the stomach. It’s like the joke 
that no matter when you vomit, there is always carrot in it, even though you haven’t eaten carrot for a while. sounded feasible to me. 
But still Bryley looked sick!!

finally the Drs decided to do a gastroscopy and colonoscopy. All I wanted was answers! Her consultant and another consultant were 
together doing the procedure. After a bit, her consultant came out and said that the gastroscopy found nothing, certainly no corn 
although they still had to do the colonoscopy. At this stage I was so disappointed that nothing had been found, I told her if they didn’t 
find corn during the colonoscopy, I would jump off Westgate Bridge. Yes I was finally going mad.!! 

A little while later the consultant came out to talk to me. I had my fingers, toes and everything else crossed to hear what I so 
desperately wanted to hear.

“WE fOUND CORN”!!!!  and here are the pictures to confirm it” he said.  there was a “corn forest” (that’s what I liked to call it) about 
3 - 4 cms up from the exit point of the stoma. Basically she had a bowel blockage. No wonder she felt and looked so sick. Apparently 
muscle was putting pressure on the side of the bowel constricting flow.  All that needed to happen was a small operation to free that up 
and everything would be back to normal.

At this stage, I decided that Bryley’s consultant needed a little present just to prove that I hadn’t been going mad- or maybe I was! 
Obviously I didn’t have anything better to do with my time, because before she had her op, I found more corn in her poo. I washed it, 
put it in a urine container, wrapped it and gave it to her. Even to this day she still has a laugh about it.

Is there a moral to this story – yes I think there is!

Always trust your intuition. It is a powerful thing and should never be underestimated- and keep pushing for answers.
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benefit Of A suppOrt 
GrOup fOr hpners
WORDs BY GILLIAN

Having a chronic illness can be quite debilitating and frustrating, which I think all 
people would understand. this is exacerbated when the illness requires a rare type of 
treatment, in my case, Home Parenteral Nutrition (HPN). Although there are not exact 
numbers available, the number of patients sent home on HPN is thought to be about 
200 in both Australia and New Zealand, with probably about 170 in Australia. many 
hospitals, including mine, only have one patient on HPN, which makes it very isolating. 
I have three wonderful PN nurses, who I can contact monday to friday if I have any 
medical problems or questions, and an excellent intensivist who supervises my care, 
and calls on a dietician and pharmacist when required, but….

It can be lonely not having someone who relates to you and your changed lifestyle and 
associated problems. As sympathetic as nurses, friends and family are, they really can’t 
relate to some of the issues that arise. quite often, someone who has experienced a 
similar problem, who has ‘been there, done that’, can offer some practical suggestions 
or simply reassurance. for example:
• ‘my pump won’t last the night on battery...is this normal…do others have the same 
issue?’
• ‘my two year old’s central line drags in the dirt…any suggestions?’
• ‘I want to travel overseas…what do I need to do?’

this is where our patient support group PN-DU (Parenteral Nutrition - Down Under) 
is invaluable, because it consists of people who really understand, even if they have 
different medical issues, and are generally easily available via our internet chat forum, 
with possible solutions quickly suggested. And even when the replies are that they can’t 
offer any suggestions, just having 6 or 8 people responding sympathetically, knowing 
what you are going through, really helps.

What is even better, is meeting up with fellow HPNers, when possible. Over the last 
couple of years, we have had several picnic days in sydney, as well as a meeting in 
Brisbane, Auckland, Gold Coast, Christchurch, Perth and Hobart. It’s really exciting 
to meet other people undergoing the same treatment, or caring for a child on HPN. It 
helps to know others are living a similar, if unusual, life, as you are. We feel encouraged 
when we hear of Karen’s trip to England, or sal’s family’s trips to outback areas in their 
converted bus, or Gillian’s caravan trips around Australia – if they can do it, maybe we 
can.

One way that nurses can assist their patients outside of hospital, is by giving them 
information about the existence of patient support associations, because unless they 
are told, they don’t know they exist. Not all people feel the need for a support group, 
but those who belong to one definitely bond. It’s nice to receive birthday wishes, or 
get well soon wishes, or practical advice for particular situations from those who have 
experienced similar problems. Patient support groups are there to complement the work 
and support of medical teams, and when this happens, the patient gets the best of both 
worlds.

	  

Down Under Dan 

At our recent Sydney picnic - four adults and two children are on HPN.

Two other adults and two children were planning to be there, but were in 
hospital with an infection or transport to the picnic fell through.
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sAL’s new pump - suppOrt 
GrOup in ActiOn
WORDs BY GILLIAN

sal was very excited to be given her first portable pump recently, which gives her the freedom to infuse whenever she needs to, and still 
be active, carrying her HPN and pump in a backpack. Although Baxter gave her training, she also had some questions she wanted to 
discuss as well as go through the procedures with someone who already uses this type of pump in a home environment. Luckily, mel 
invited sal and Karen to her house for a chat, demonstration, some advice, and some laughs.

Sal, Karen and Mel

fAreweLL tO beV, Our bAxter 
cOntAct in AustrALiA
Bev was our contact at Baxter in Australia, always on hand to receive our stock orders on the phone. Nothing was too much trouble 
for Bev. she was always sympathetic and understanding, and really cared about us. Upon retirement, PN-DU sent Bev a thank-You/
Happy Retirement card and a PN-DU mug, so she can think of us when she has her coffee each day. - Gillian
Beverly Haynes retired from Baxter in march but before she left she wrote the following blurb to share with you all about her role as 
a customer services representative for Baxter Healthcare. –Kate mcIntyre, marketing Project manager, specialist therapies, Baxter 
Healthcare Ltd

“It’s Bev from Baxter but to most of you it’s just Bev.  I have been with Baxter for almost 9 years and started very casually just working 
4 hours a day, a couple of days week, and slowly it escalated and I ended up on the permanent staff looking after four Renal Accounts 
and tPN for the whole of Australia.

Home tPN has definitely grown.  I think there were fewer than 50 patients back then, and now it has more than tripled.  I have made 
many friends along the way with lots of laughs and tears, some of joy and some of sadness.

It was with deep regret that I decided to leave Baxter to enjoy retirement, but I think I knew it was time, and I have no regrets apart from 
the fact that I will miss all of you lovely people.  I know I will have no trouble filling my days.  Every Christmas my hubby buys me some 
magazines and a book; not sure why he keeps buying the books as he hasn’t seen me reading one for years.  Anyway, the books have 
now piled up and I intend to start reading again, a long lost passion.  I also have great plans for my garden, so will be up to my neck in 
dirt for a while.  I will also have the opportunity to pick up my eldest grandson from school; can’t wait to see his little legs running up the 
path.  I will also be minding my 10 month old grandson two days a week, so as you can my days will be full.

I know my last day will be very emotional but as they say, time moves on.  I would like to thank you all so very much for letting me be a 
part of your lives”. -Bev

We hope you’re enjoying retirement Bev and, as well as spending time with your grandchildren and gardening, are finding time to read 
some of those books, with a nice hot drink in your PN-DU mug.  thank you again for all your work and best wishes from us all. Ed.
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Bev and Karen in 2010, at the opening of the new Sydney Baxter 
Pharmacy Department

Sal, Bev, Karen, Jane and Miranda (front), in 2012, receiving a fund-
raiser cheque from  Baxter Pharmacy staff.

whAt’s in yOur bAG?
WORDs BY GIL

Parenteral Nutrition (PN) via a central vein first became a clinical entity, almost 50 years ago, with the pioneering publication by Dr stan 
Dudrick and colleagues in 1968 (pictured). since then our understanding of nutrient requirements has expanded considerably, with 
exciting research leading to novel developments of industrially sterilised intravenous amino acid solutions and lipid emulsions, better 
designed catheters, solution containers and administration equipment, which have all improved nutrient delivery. furthermore, the 
establishment of Nutrition support teams (Nst) providing multidisciplinary team-centred patient management has significantly reduced 
complications, so that PN can now be regarded as safe and routine therapy.

Longer term or home PN (HPN) is likely to be required by patients with Intestinal failure (If). this occurs when there is reduced 
intestinal absorption of normal food, so that nutrient supplements, extra water and electrolytes are needed to maintain health and/or 
growth.  Conditions leading to If include; short bowel syndrome (sBs), non short bowel diarrhoea/malabsorption, inflammatory disease 
such as Crohn’s Disease, radiation enteritis or motility disorders such as scleroderma and chronic idiopathic intestinal obstruction 
syndromes.

most patients with insufficient gastrointestinal (GI) function are unable to maintain adequate nutrition or hydration without oral and/or 
parenteral supplementation and invariably will also be depleted in micronutrients. many will have high demands caused by inadequate 
GI absorption, excessive losses, or abnormalities in storage or metabolism. 

RANGE OF NUTRIENTS
A comprehensive range of nutrients should be provided for everyone on HPN. the nutrients must include amino acids (as substrates 
for protein), glucose and lipids (as sources of energy and essential fatty acids), electrolytes, vitamins, trace elements, and water. 
Individual nutritional requirements during illness are now better understood and a knowledge of how energy transformations are 
regulated to aid recovery are important recent developments in clinical nutrition. 

most basic energy and protein needs can be met by a range of standard HPN regimens. However, nutrient deficiencies may still 
occur because of increased requirements or increased bodily losses.  Loss of bile results in fat malabsorption and eventually loss of 
fat-soluble vitamins. Limited absorption of fat-soluble vitamins may also be associated with low protein intakes. Chylous leaks and 
fistulas, conditions for which HPN is often required, result in additional losses, due to the large volumes of protein-rich fluid lost each 
day. these deficiencies can deleteriously affect enzyme functions and other biochemical processes, leading to organ dysfunction, 

Dr Dudrick with one of his first HPNers in the 
1970’s
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muscle weakness, poor wound healing, and altered immune status. micronutrient depletion can lead to clinical compromise, therefore 
it is important that the Nst and other health care providers appreciate their importance and ensure there is adequate provision of 
micronutrients in HPN regimens. 

the remarkable achievements of paediatric Nst in sustaining infants for longer periods on PN have created a clinical setting in which 
micronutrient deficiencies have often only been manifested and unmasked during prolonged HPN, demonstrating the importance of 
prophylactic addition of adequate vitamins and trace elements. Premature and full-term infants on prolonged HPN, after GI surgery, 
with large intestinal fluid losses are at special risk of deficiencies without supplementation. Paediatric nutrient requirements therefore 
need to be separately considered.

Routine monitoring of HPN regimens is recommended and, according to the AusPEN Australasian HPN guidelines, this can range from 
weekly to 6 monthly, depending on the individual. An updated recommendation for trace element requirements in PN was published 
in 2012 by AsPEN (UsA), but the AusPEN trace element guidelines, published in 1998 are now outdated and are currently under 
revision.

TRACE ELEMENTS
the requirements for trace elements have been estimated from the proportion of the element absorbed from a normal oral diet, but this 
can be quite variable in If and the information available is limited. Additional amounts of some elements such as, iron copper, selenium 
or zinc, may be needed in the severely depleted patient because most commercial trace element solutions only provide sufficient 
nutrients to meet estimated daily needs, with no excess provision for the restoration of body stores. Deficiency syndromes due to the 
inadequate provision of trace elements have been described, especially during long term HPN. When used at recommended doses, 
toxicity due to trace elements is unlikely but competitive interactions between micronutients can affect absorption via the GI tract and 
hence bioavailability.

VITAMINS  
the requirement for vitamins in If may be higher than for healthy individuals. Deficiencies can occur from losses through high output 
GI fistulas or with diarrhoea.  most water-soluble vitamins are absorbed easily from the proximal GI tract and in relatively short lengths 
of jejunum or residual ileum. However, provision of water soluble vitamins, above the normal estimated daily requirements to facilitate 
new tissue synthesis, and cover increased requirements associated with any disease, may be necessary in HPN regimens. fat-soluble 
vitamins are absorbed in the mid- and distal ileum, as digestion of fat by bile and pancreatic enzymes is required. If the terminal ileum 
is missing then these vitamins become depleted. In conditions where fat malabsorption can occur, deficiency of fat-soluble vitamins is 
common. 

Complex interactions between vitamins, trace elements and other nutrients during compounding, storage and administration of PN 
admixtures can all substantially reduce the amount of individual micronutrients delivered. sunlight will also degrade vitamins in solution. 
minimising air content during compounding and covering the bag against sunlight during infusion can minimize chemical losses from 
light-catalysed oxidation reactions, but it may still be necessary to compensate for vitamin losses by occasionally increasing dosage.
 
the main focus of this regular Dripline column will be to review the causes of individual nutrient deficiencies and address the needs for 
routine supplementation in long-term HPN. If you would like us to focus on your favourite nutrient or address any specific questions, 
please contact the Editor.

One truLy AmAzinG yOunG wOmAn
WORDs BY KAReN

As we know, the life story of any HPNer is one of difficulties and incredible fortitude and character.  Nat’s story is one of those that will 
stop anyone in their tracks.

I had the great pleasure of meeting Nat recently and the first thing that struck me was her beautiful smile and obvious joy.  What an 
amazing young woman, radiating such fun despite her circumstances. 

Nat has a true love of music.  singing, writing songs and performing with friends gives her such joy, and I was able to see this first 
hand, as I saw her absolute delight when she sang a whole repertoire of songs with Katherine, one of her music therapists. 

Nat’s mum, Lyn, explained that Nat has been in hospital for the past 4 years!  In her 24 years of life, she has had many admissions 
and long hospital stays, but this has been the longest, as various complications have arisen.  Not only has Nat been in hospital for so 
long, but she is permanently connected to 5 infusion pumps 24/7, with a myriad of tubing flowing from one to the other. Despite this, her 
hospital cubicle is so full of colour and is decorated with many photos of her outings with family and friends, as well as posters, and art 
and craft that she and her friends have created.  It is very obvious that Nat has such a beautiful, happy personality and she can’t help 
but attract new friends all the time.
Obviously Nat’s care requires meticulous attention, but Nat wants desperately to go home, so dedicated hospital staff and her family 
are working towards this very complex goal to make her wish come true.  

It was a real privilege to meet such an amazing young woman, who despite her life circumstances, is enjoying every day to the full and 
giving so much joy to those around her.

I really look forward to catching up with you again Nat!
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Nat at a Sharks rugby league game....she is 
an avid Sharks supporter 

At another Sharks game! At the local beach

perth reGiOnAL meetinGs
WORDs BY GIL

On saturday 15th february 2014, Karen, Gil and Karen’s mum Wendy, met up with steve and sharyn Ingarfield, beside the pool at the 
seasons of Perth Hotel.

steve has been on HPN for 5 years, because of genetic pseudo-obstruction and twisted bowel. His mother and brother also 
experienced the same problem. the conversation was wide-ranging covering many aspects of both steve’s and Karen’s 
experiences on HPN, aspects of catheter care, specific nutrient requirements and information on PN-DU. steve and sharyn were 
impressed with Karen’s small, portable pump as steve still uses a large hospital type. the weather was great and everyone had an 
enjoyable time.

Later that day, Karen and Gil travelled to the Gairdner Rehabilitation Unit at south Perth Hospital to meet Janine Ban, who was 
hospitalised and therefore unable to join the earlier meeting. Janine, who has 2 adult children, runs a successful Ballet school with 
her business partner (who was visiting when we arrived) despite being in and out of hospital for 26 years. During that time she was 
first receiving liquid supplements for a few years, then for about 6 years her nutrition was via PEJ/Jejunal tube. for the last 5 years 
Janine has been on HPN.

Karen had previously made contact with Janine after watching her being interviewed on the ABC tv programme, One Plus One 
(http://www.abc.net.au/news/2013-08-23/one-plus-one-janine-ban/4908836).  Karen presented Janine with a Pendoo mascot, later 
discovering they are almost twins (born just 8 days apart)!

Gil and Karen also met with several Perth-based health professionals, during this trip, including the Nutrition support team at sir 
Charles Gairdner Hospital (led by Dr Paul Woods, a past president of AusPEN) responsible for the management of steve and 
Janine’s HPN.

Gil, Steve, Sharyn and Karen Karen and Janine with Pendoo
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above:  Karen, emily (dietitian), Robert (pharmacist), Gil and 
Paul at  Sir Charles Gairdner Hospital

right: Emma (dietitian) of the Charlies’ NST, and young 
Isabella, who were so accommodating but had to leave 
before we took the group photo

Gil and Karen really appreciated everyone’s time.  It was very encouraging to witness the enthusiasm and dedication of various WA 
HPN health professionals and has been wonderful to get to know sharyn, steve and Janine better through our private forum, since 
they all became members of PN-DU.  many thanks to everyone for your time meeting with us.

birthdAy cOrner
WORDs BY GILLIAN

Birthdays are always special, but even more so when your child has a chronic illness. four of our PN-DU littlies celebrated a 
birthday during the past couple of months, so we’re pleased to hear they all had a great day, and wish them many more to come. It 
was especially wonderful that talon, who recently underwent a liver and intestinal transplant in melbourne, was able to be well and 
at home for his 6th birthday. 

Clockwise from L-R:

Talon, enjoying his ‘angry orange’ cake

 Logan, aged 2 with his caterpillar cake.

Emily, aged 5 with her rainbow birthday outfit

Jordan, aged 5 with his new Fireman Sam toy
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whAt bAxter meAns tO hpners
COmmENts fROm PN-DU mEmBERs: SS,KW,RK,GA,JF,CW,CO

We are all very appreciative of the service Baxter provides for us. Here are some of our members’ comments.

• “my freedom to travel and enjoy life is mostly due to the awesome services and support that I get from Baxter staff and products. 
thank you Baxter staff for being part of enabling me to have a better quality of life. thanks”

• “Without Parenteral Nutrition, I wouldn’t be here.  All members of the Baxter team are the human faces behind this amazing life-
giving treatment that I receive every night.  I am incredibly grateful for what they do and the diligence with which they do it.  A big 
tHANK YOU to every member of team Baxter!”

• “the Baxter team are truly fantastic.  Wherever I am in Australia, I receive my HPN packs on time, as promised, accompanied 
by all the necessary equipment needed to administer the fluid.  In every phone call I have been met with courtesy, compassion, 
understanding and professionalism – they get that we depend on HPN and want us to have lives that are as flexible and rewarding 
as possible.  thank you to the Baxter team who make it possible for me to live a full life, at home with those I love.  What a gift!!”
 
• “All sections of Baxter work together for HPNers’ good. the pharmacists work so carefully, double checking quantities of each 
additive, having the PN ready for dispatch. the couriers- our regular face of Baxter – are always friendly and ready to have a bit of 
a chat. my orders for peripherals are always delivered on time. A pump problem saw a replacement pump delivered that same day. 
And I have had my PN delivered all around Australia and New Zealand at no extra cost to me. All this gives me a good quality of life. 
What a great company!”

• “I feel confident about Baxter because every time I ring them with a request or a problem it is fixed promptly and helpfully.  seeing 
thru the plant also gives me confidence as I saw the care with which our solutions are compounded. Keep up the great work 
Baxter....”

• “As a primary carer for Parenteral Nutrition consumers with complex care needs that can change frequently, I have had to contact 
Baxter many times. my issues have always been dealt with in an efficient and prompt manner. With Baxter there is never a problem 
only a solution.”

• “HPN is my lifeline! I wouldn’t be alive if I didn’t have PN, and Baxter are an integral part in that lifeline. When I visited the 
pharmacy in sydney, I was so impressed with the controls and processes that they go through, and I met a lot of people who all 
knew who I was (since they make and dispatch my tPN every week). Recently we had bushfires near our house in victoria, and I 
had to relocate to my cousin’s house at short notice. I rang Baxter and they arranged my delivery to her house at very short notice 
– fabulous! the Baxter staff are always so warm, friendly, courteous and caring. I can’t praise them enough, and without them I 
wouldn’t be here to write this. thank You!”

sydney Get-tOGether
WORDs BY GILLIAN

On sunday afternoon, 9th march, our sydney picnic became an international affair, as (Prof) Gil (Hardy) was visiting from Auckland. 
He had already met a few of us last year at my house, but was able to meet a few more of our members this time. thanks Gil for 
your wonderful support of our group!

Do you want the good news or the bad news? 

the good news is that it was a fine day, not too hot/cold/wet/windy etc, and we had a good number of our members able to attend. 
there were Renee (HPN) and mervin, Karen(HPN), melanie and mal with Emily (HPN) and matthew, sal (HPN) and matt with 
Bradden, miranda and Dave with Ariel (HPN) and Eadie (almost as big as Ariel now), Ray and Gillian (HPN), and Debbie. . It was 
wonderful to be able to talk with Debbie about Jessica’s life and passing – the challenges, but also the joy she brought to so many, 
especially her family.  We’re so glad to have met Jessica at our previous picnic and then this time to be able to watch the slideshow 
of Jessica’s life and read the Order of service from her funeral.  We are blessed to have Debbie as part of the PN-DU family.
talking, laughing, and catching up was the order of the day, and of course sharing ideas/ tips related to HPN. We were pleased 
to read sal’s and Chris’s stories published in ‘Rare voices Australia -the Australian Experience of Living with a Rare Disease’ 
magazine, where sal gave a plug for us, mentioning at the end that she was a member of PN-DU.

the bad (sad) news was that Jane couldn’t make it … in hospital. faye and Lindsay couldn’t make it ... faye was in hospital. Chris 
and tanya were on their way with their grandsons (both on HPN),… but their fuel pump packed it in, and they had to be towed 
home! Oh dear! And the park was so popular on that sunday that it was difficult to get a car-park … and poor Debbie circled for 
nearly an hour before she got one! We’re glad she persevered.

Hopefully next time all who plan to come will be able to make it.
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infectiOus diseAses 
experts issue GuidAnce On 
heALthcAre persOnneL Attire 
Interesting papers from medical press. Posted in News, Personal Protective Equipment (PPE), Society Of Healthcare 
Epidemiologists Of America (SHEA)

New guidance from the society for Healthcare Epidemiology of America (sHEA) provides recommendations to prevent transmission 
of healthcare-associated infections through healthcare personnel (HCP) attire in non-operating room settings. the guidance was 
published online in the february issue of Infection Control and Hospital Epidemiology, along with a review of patient and healthcare 
provider perceptions of HCP attire and transmission risk, suggesting professionalism may not be contingent on the traditional white 
coat.

“While studies have demonstrated the clothing of healthcare personnel may have a role in transmission of pathogens, the role of 
clothing in passing infectious pathogens to patients has not yet been well established,” says Gonzalo Bearman, mD, mPH, a lead 
author of the study and member of sHEA’s Guidelines Committee. “this document is an effort to analyse the available data, issue 
reasonable recommendations, define expert consensus, and describe the need for future studies to close the gaps in knowledge on 
infection prevention as it relates to HCP attire.”

the authors outlined the following practices to be considered by individual facilities:
1. “Bare below the elbows” (BBE): facilities may consider adopting a BBE approach to inpatient care as a supplemental infection 
prevention policy; however, an optimal choice of alternate attire, such as scrub uniforms or other short sleeved personal attire, remains 
undefined. BBE is defined as wearing of short sleeves and no wristwatch, jewellery, or ties during clinical practice.

2. White Coats: facilities that mandate or strongly recommend use of a white coat for professional appearance should institute one or 
more of the following measures: 
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a. HCP should have two or more white coats available and have access to a convenient and economical means to launder white coats 
(e.g. on site institution provided laundering at no cost or low cost).
b. Institutions should provide coat hooks that would allow HCP to remove their white coat prior to contact with patients or a patient’s 
immediate environment.
3. Laundering: 
a. frequency: Optimally, any apparel worn at the bedside that comes in contact with the patient or patient environment should be 
laundered after daily use. 
b. Home laundering: If HCPs launder apparel at home, a hot water wash cycle (ideally with bleach) followed by a cycle in the dryer or 
ironing has been shown to eliminate bacteria. 
4. HCP footwear: All footwear should have closed toes, low heels, and non-skid soles.
5. shared equipment including stethoscopes should be cleaned between patients. 
6. No general guidance can be made for prohibiting items like lanyards, identification tags and sleeves, cell phones, pagers, and 
jewellery, but those items that come into direct contact with the patient or environment should be disinfected, replaced, or eliminated.
If implemented, the authors recommend that all practices be voluntary and accompanied by a well-organized communication and 
education effort directed at both HCP and patients. 

In their review of the medical literature, the authors noted that while patients usually prefer formal attire, including a white coat, these 
preferences had little impact on patient satisfaction and confidence in HCPs. Patients did not tend to perceive the potential infection 
risks of white coats or other clothing, however when made aware of these risks, patients seemed willing to change their preferences of 
HCP attire. 

the authors developed the recommendations based on limited evidence, theoretical rationale, practical considerations, a survey of 
sHEA membership and sHEA Research Network, author expert opinion and consensus, and consideration of potential harm where 
applicable. the sHEA Research Network is a consortium of more than 200 hospitals collaborating on multi-center research projects.
Reference: Bearman G, Bryant K,  et al. Expert Guidance: Healthcare Personnel Attire in Non-Operating Room settings.  Infection 
Control and Hospital Epidemiology 35:2. february 2014.

source: society for Healthcare Epidemiology of America

cOnsumer cOsts Of hOme 
pArenterAL nutritiOn in 
AustrALAsiA: A snApshOt
Last year PN-DU conducted a member survey to understand better the financial impact of being on home parenteral nutrition (HPN).  
the survey asked members about the:
• direct costs of being on HPN (e.g., HPN solution, HPN tubing, other clinical consumables needed for nursing a central venous 
catheter) 
• other associated costs (e.g., medical or allied health costs, medications, therapies, special equipment purchases) and
• financial impact of being dependent on HPN and/or chronically ill in terms of ability to work.
the findings are outlined in the following abstract, submitted for poster presentation at the Oley foundation annual meeting in the UsA, 
the National Nurses Nutrition Group (NNNG) in the UK, and the European society of Clinical Nutrition and metabolism

Gil Hardy 1, Rachel Healey2, Karen Winterbourn3 
on behalf of Parenteral Nutrition Down Under (PN-DU)
1massey University, Albany, New Zealand, 2PN-DU, Brisbane, 3PN-DU, sydney, Australia

Rationale: Home Parenteral Nutrition (HPN) is life-saving for people with widely ranging conditions and co-morbidities. When suitably 
equipped and resourced there are significant cost savings in comparison to in-patient care, but costs of HPN solutions, consumables, 
equipment, other medications and medical fees differ between Australian (Aus) and New Zealand (NZ) consumers 

Methods: On-line survey of PN-DU members in february 2013

Results: 5 adults 7 parents/carers of children completed the survey: 82% Aus 18% NZ. Only 2 maintain full-time employment, 6 work 
part-time and another only works when stable. 58% are unable to work and rely on government support or income protection payments. 
91% do not pay for HPN solutions but 1/22 (Aus) pays the full cost privately. Another had been informed they will eventually have to pay 
for solutions. 

86% did not pay for a pump or servicing.  Others had purchased ambulatory pumps privately. No-one paid for giving sets. 86% did not 
pay for syringes, needles, dressings but 3/22 Aus, paid for some items.18/22 had additional medication expenses, 50% for specials 
not covered by government benefits. medical consultation fees were incurred weekly (11%); monthly (22%), 3-monthly (22%) and 
6-monthly (11%). Over half paid for accessories eg pump backpack, travel fridge or consumables not HPN-related eg gastrostomy 
tubing, stoma bags; weekly (11%); monthly (6%); 3-monthly (17%) or annually (22%)

Conclusion: NZ has a free national HPN and intestinal failure service, whereas the Aus federated health system allows variation 
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HOt Off tHE PREss!!!
The abstract has been accepted for poster presentation at all three conferences! Congratulations, team!

between states and territories.  these differences can lead to inequity in the costs of equipment and consumables, which could create 
hardship. most respondents receive their HPN supplies free of charge.  However, the fact that some Aus hospitals are considering 
charging for HPN solutions and/or consumables raise concerns that HPN therapy could become unattainable for all but the very 
wealthiest.

fLyinG with hpn
WORDs BY KAReN

PN-DU is currently finalising the second edition of our travel advice booklet – “tips for travelling with Parenteral Nutrition”.  It’s a 
more comprehensive edition with lots of information particularly designed to assist first time Aussie and Kiwi travellers and those 
looking to travel overseas.

travelling with HPN requires much more planning and time to organise, but it is achievable and HPNers and their families need not 
miss out on the pleasure and wonderful memories that holidays bring.

While the booklet is being finalised, we wanted to remind our readers that, thanks to the efforts of PN-DU, both Air New Zealand and 
qantas have approved the BodyGuard 323® ambulatory pump for use throughout flight. this includes during taxiing, take-offs and 
landings, and allows HPNers the freedom to travel without the risks associated with having to switch off the pump during take-offs 
and landings. for those on very long hours of PN or travelling long haul flights, this is very reassuring news.

In Australia, we are very appreciative of REm systems (the Bodyguard 323®’s supplier) www.remsystems.com.au, and their work, 
time and expenditure on our behalf to obtain the approval.

qantas and Air New Zealand have this specific approval on their records.  travellers will still need to contact the airlines’ special 
Handling Departments to arrange the details and will still need to request specific approval to wear the ambulatory backpack 
strapped to their chest during take-offs and landings. (It is advisable to carry copies of all written approvals to show cabin crew.)

If you experience any difficulty receiving approval from qantas or Air New Zealand to run the Bodyguard 323 in-flight and specifically 
during take-offs, landings and taxiing, please contact us immediately at contactpndu@gmail.com and we will assist.  

In other exciting news, for those using the CADD solis vIP 2120® ambulatory pump, the pump’s suppliers, smith medical 
Australasia, www.smiths-medical.com, have provided PN-DU with the appropriate documentation to show any airline.  

Please contact us at contactpndu@gmail.com if your holiday planning requires this documentation and we will forward it to you.

And if you have any other questions relating to travelling with HPN in general, please don’t hesitate to contact us at contactpndu@
gmail.com.

Bon voyage!
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A bit Of A chAt – twO priVAte fO-
rums tO be inVOLVed in
WORDs BY GILLIAN

the management Committee agreed to set up a closed facebook group as an alternative method for Aussie and Kiwi HPNers and 
carers to communicate.  As this will be in addition to our existing GoogleGroups email forum and we don’t want members on either 
forum feeling left out, we will be advising of relevant topics of interest on each forum. 

And speaking of our existing email forum, some new members might not be aware that we already have a private and confidential 
GoogleGroups email forum to ‘chat’ to other HPNers via email. It’s a great way to get to know others in similar situations, and to ask 
advice about various aspects of HPN. We don’t give medical advice – you have your hospital team to discuss these needs – but 
there are many other things to chat about.

Unlike our website and newsletter, Drip Line, this GoogleGroups email forum is open only to Aussie and Kiwi HPNers and carers. In 
order to join, send an email to contactpndu@gmail.com giving a brief (or in depth, if you wish) background to your situation. We’d 
love to hear from all HPNers living ‘down under’.

Our new facebook group is a bit different again, and in addition to Aussie and Kiwi HPNers and their carers, our PENDU facebook 
group also welcomes Aussies and Kiwis on Home Enteral Nutrition (HENs) and their carers.  so for those avid facebook users 
who want to chat with other HPNers and HENs, find us at https://www.facebook.com/groups/297873463714753/ and tell us about 
yourself to apply to join.
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If you feel able to contribute to our support group, you may wish to make a donation. Donations are currently only tax 
deductible in New Zealand. We are grateful to our sister charity IPANEMA (Charities Commission Registration CC21178) 
which receives donations on our behalf.

NZ cash, NZ cheques or International Money Orders made payable to: 
“IPANEmA tRUst” and sent to:
PN-DU Treasurer, c/o G Hardy, Massey University, Private Bag 102 904, Auckland 0745 New Zealand

On-line donations: 
PayPal via our website www.parenteralnutritiondownunder.com
Or direct deposit (New Zealand dollars only) to IPANEmA’s bank account with the notation “PN-DU”:
Bank: ANZ
Account name: IPANEmA
Payment ref: IPANEmA “PNDU”
A/c  No: 0602730308799-00
sWIft code for foreign payments: ANZBNZ22

DONATIONS

COmmITTEE mEmbErS
Convenor: Karen
Minute Secretary: Gillian
Treasurer: Gil
Regional Reps; NsW: Gillian/Karen, vIC: Kelly, tAs: Jacqueline, NZ: Jodee, Us affiliate: Jodee
Paediatric Coordinator/Advocate: Chris, Kelly
Adult Coordinator/Advocate: Karen, Gillian
Incorporation/Registration: miranda
Webhost: Jodee
Newsletter Editor: Gillian
more about our other committee members in future newsletters.

CONTACT US
If you have an experience with Parenteral Nutrition that you would like to share, or if you have questions 
please email these to contactpndu@gmail.com. 
visit the website at www.parenteralnutritiondownunder.com

DIsCLAImER: PN-DU has made every reasonable effort to ensure that the content of this newsletter is accurate, but accepts no 
responsibility for any errors or omissions. the views expressed are not necessarily those of PN-DU and no reference to any product 
or service is intended as a recommendation or endorsement. You should always seek advice from your own team of healthcare 
professionals in relation to your specific needs/treatment.

Designer: Carla

http://www.parenteralnutritiondownunder.com

