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IntroductionIntroduction

• Home care includes:Home care includes:
– EN

PN– PN

• Tube feedings done for centuries

• PN for >3 decades

• Incidence/prevelence = unknown

• Primary/comorbid dz usual determinant of 
longevity not home PN/ENlongevity not home PN/EN



IndicationsIndications

• EN preferred to PNEN preferred to PN

• PN only for intestinal failure to Rx/prevent 
starvationstarvation

• PN < 2 weeks = no proven value

• No diff indications from in‐hospital



CostsCosts

• Include tubing pumps RNs transportationInclude tubing, pumps, RNs, transportation, 
feeds themselves

• EN <<< PN• EN <<< PN

• 1995 EN $18,000/pt/yr, PN $70,700/pt/yr

• 2008 EN $27,000/pt/yr, PN $100,000/pt/yr

• EN feeds often not covered by insy

• PN unaffordable without insurance





Quality of LifeQuality of Life

• Pts on EN/PN have dec QOLPts on EN/PN have dec QOL

• Dz related: high‐output stomas, sick in gen, 
neurologic dzneurologic dz 

• Tube related prob: poor ostomy closure, 
ill f b l l hspillage of bowel contents onto clothes, 

• QOL similar scored to pts on HD

• EN ‐> some improvement in QOL after starting 
but up to half have psychological intolerancep p y g



QOLQOL

• Less ancillary support after hosp D/CLess ancillary support after hosp D/C 
(Dieticians, RNs)

• Involvement in support groups/foundations• Involvement in support groups/foundations 
helps with QOL, depression, rehosp rates

A i l d d kill• Anxiety over newly needed skills

• Unpredictable delivery of products

• At mercy of technology (eg power outage, 
transit strikes))



SurvivalSurvival

• Dependent on surviving underlying DzDependent on surviving underlying Dz

• Complications with PN/EN ‐> hospitalization 
and morbidity >> mortalityand morbidity >> mortality

• Diff to tell efficacy of EN vs PN

• Small but non‐sig inc in mortality with EN vs 
PN



EN SurvivalEN Survival

• Depends on underlying dzDepends on underlying dz

• Survival with cancer is 20% in 12 Mo but 
Young pts with neuromusc dz 80% in 12 MoYoung pts with neuromusc dz 80% in 12 Mo

• Dec survival as age inc

• Better if can resume nl diet (?selection bias?)



PN SurvivalPN Survival

• Depends on underlying dzDepends on underlying dz

• Complications more freq and more 
morbidity/mortality than ENmorbidity/mortality than EN

• Complications can account for up to 11% of 
li imortalities

• Survival nonCA/nonHIV 91% in 12 Mo and 
62% at 5 yrs



PN SurvivalPN Survival

• Diff study saw 6‐12 Mo mortality in 1997 as:Diff study saw 6 12 Mo mortality in 1997 as: 
– 4 % Crohns

13 % Vasc dz– 13 % Vasc dz

– 16 % “others”

21 % R d t iti– 21 % Rad enteritis

– 34 % AIDS

74 % CA– 74 % CA



Complications of ENComplications of EN

• Tube issues – clogging skin excoriationTube issues  clogging, skin excoriation, 
breakage

• Water deficits• Water deficits

• Electrolyte imbalances

• Unusual to get essential fatty acid def w/o 
malabs

• Can get reduced levels of chol, alpha 
tocopherol, fatty acidsp , y



Complications of PNComplications of PN

• Mechanical/thrombotic/metabolic/infectiousMechanical/thrombotic/metabolic/infectious

• Less common, esp infxn, at home vs hosp

2 li i / i h 3 d i h• 1‐2 complications/yr with ave 3‐5days in hosp



Comp of PN: LiverComp of PN: Liver

• Can lead to ESLDCan lead to ESLD

• Biochemical cholestasis in up to 65% in 6 Mo 
and up to 72% after 6 yrsand up to 72% after 6 yrs

• Over feeding esp of carbs worsens cholestasis

• Inflammatory markers inc with inc carbs/total 
calories. Markers correlate with liver failure

• ? Help with supplementing spec nutrients (? 
Choline reversed steatosis/normalized alk /
phos and LFTs in 1 study)



TPN induced CholestasisTPN induced Cholestasis

• Improves after cessation of TPNImproves after cessation of TPN

• Ranges from sm LFT inc to 
steatosis/steatohepatitis cholangitissteatosis/steatohepatitis, cholangitis, 
fibrosis/cirrhosis

I di bili b 2 i lk h i LDH i• Inc direct bili by 2, inc alk phos, inc LDH, inc 
GGT

• Occurs 2 weeks after starting TPN to Mos later

Nutrition 2000; 16:1090-1092

Clinics in Liver Disease 2008; 12:97-110



TPN induced CholestasisTPN induced Cholestasis

• Assoc with lipid emulsions > 1g/kg/dayAssoc with lipid emulsions > 1g/kg/day

• AA def common (serine/methionine/taurine)

i f i h j i f• May interfere with conjugation of BA

• Can ‐> dec LDL synthesis

• No gut stim of CCK (help with exog CCK or 
pulse AA inf)p )

• Worse with inc duration of TPN or continuous 
infusion = build in breaksinfusion   build in breaks



TPN induced CholestasisTPN induced Cholestasis

• Can lead to dec alb (<2 g/dL ?marker of stressCan lead to dec alb (<2 g/dL, ?marker of stress 
vs poor nutrition)

• Changes BA ratio (increase in lithocolic acid by• Changes BA ratio (increase in lithocolic acid by 
bact overgrowth)

L k f l f i GI h• Lack of release of po stim GI hormones

• Increases gut stasis ‐> bact overgrowth

• ‐> enterocyte hypoplasia‐> inc bact 
translocation ‐> inc inflamm



TPN Cholestasis: RxTPN Cholestasis: Rx

• Watch LFTsWatch LFTs

• Flagyl 250mg TID to dec bact overgrowth

20 30 /k /d ( )• Urso 20‐30 mg/kg/day (can reverse)

• D/C TPN ASAP (LFTs ‐> nl in 1 mo)

• No excess nutrients
– AA 0.8‐1.5 g/kg/d (</= 1.3 x basal energy epend)0 8 5 g/ g/d ( / 3 basa e e gy epe d)

– Dextrose 5mg/kg/min

– Lipids < 1g/kg/d (25‐35% tot energy 2‐4% nonLipids < 1g/kg/d (25 35% tot energy, 2 4% non 
prot cal from linoleic acid)



TPN Cholestasis: RxTPN Cholestasis: Rx

• ASAP start po or EN or stop itASAP start po or EN or stop it

• Cyclic regimens (12‐16 hrs on)

l bd ?• Molybdenum?

• Antiox: vit E, selenium?

• 1 case report used anti‐TNF alphas

• Transplant sm bowel/liverTransplant sm bowel/liver

• ? S‐adenosylmethionine (100mg/kg)???



Comp of PN: InfectionComp of PN: Infection

• Occur at catheter exits in tunnels or in bloodOccur at catheter exits, in tunnels, or in blood

• Catheter sepsis 0.34 episodes/pt/yr and is 
80% of catheter infections80% of catheter infections

• 60% G(+) organisms (coag neg staph), 14% 
f l 26% G( )fungal, 26% G(–) org

• Inv proportional to remaining sm bowel in SBS

• ? Inc in PICCs vs other CVCs

• 2/2 contam of flushes/break in sterile2/2 contam of flushes/break in sterile 
technique/contam of stock solutions



Comp of PN: OtherComp of PN: Other

• Catheter occlusions 0 07 episodes/pt/yrCatheter occlusions 0.07 episodes/pt/yr

• Central vein thrombosis 0.027 ep/pt/yr

l d f i %/• Renal dysfunction 5%/yr



Comp of PN: Deficiencies/ToxicitiesComp of PN: Deficiencies/Toxicities

• Essential fatty acid def w/o lipids or malabsEssential fatty acid def w/o lipids or malabs

• Selenium/arginine/choline def

d f d f l i• Iron def ‐> need for parenteral iron

• Many infusions contam with Al ‐> aluminum 
tox: enceph, bone dz

• Mn tox –> extrapyramidal syndrome (sim to py y (
Parkinsons), may get too much if you supp = 
Mn contamination may be enough to meet y g
needs





Comp of PN: Metabolic Bone DzComp of PN: Metabolic Bone Dz

• Inc risk osteopenia/osteoporosisInc risk osteopenia/osteoporosis

• ? 2/2 Aluminum tox

? 2/2 l d i b li• ? 2/2 altered vit D metabolism

• ? 2/2 chronic inflamm



PN InfusionPN Infusion

• PN usually done over 8‐12 hrs with 1 hr taperPN usually done over 8 12 hrs with 1 hr taper 
up and down to avoid hyper/hypoglycemia 
(limited data)(limited data)

• Fingersticks q2‐4 hrs if needed

N l i f i• Nocturnal infusions are norm

• Portable pumps available (eg in backpack)



EN InfusionEN Infusion

• Rapid bolus/slower bolus/continuousRapid bolus/slower bolus/continuous

• Can give ON

f G b ill lik l l b l f d• If G tube will likely tolerate bolus feeds

• If motility issue may need slower infusion

• J tubes req continuous feedings by pump but 
can do slower bolus feeds

• Also have portable pumps





Special Considerations: CrohnsSpecial Considerations: Crohns

• Common cause of IFCommon cause of IF

• Many surgical interventions and resections

O l 3% f d d i d (2 3 )• Only 3% req PN for extended period (2‐13 yrs)



Special Consid: CASpecial Consid: CA

• Good data to support EN/PN during shortGood data to support EN/PN during short 
term curative therapy to help complete Rx

• Use of EN/PN more controversial if terminal• Use of EN/PN more controversial if terminal 
CA

S QOL b fit i t di– Some QOL benefit in some studies

– Occ pt that lives extended period but no 
predictive factorspredictive factors

– High short term mortality and no controlled 
studies > PN long been questionedstudies ‐> PN long been questioned



Other ConsiderationsOther Considerations

• Tube feeding does not reduce asp PNA (stillTube feeding does not reduce asp PNA (still 
asp saliva)
– Only if can’t maintain adeq nourishment– Only if can t maintain adeq nourishment

• No prospective data but no diff in longevity for 
adv dementia +/ tube feedsadv dementia +/‐ tube feeds

• PEG helpful for ALS to stabilize nutritional 
b l ffstate but longevity not affected

• Post CVA need periodic swallow assessment 
for return of fxn (back to oral feeds 13%)
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