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Pharmacist Objectives 

1.      Acknowledge the new 2014 A.S.P.E.N. 
Clinical Guideline on Parenteral Nutrition 
Ordering, Order Review, Compounding, 
Labeling, and Dispensing 

2.     Recognize clinical advantages or 
disadvantages of commercially available 
premade multichambered Parenteral Nutrition 
formulations. 



Pharmacist Objectives cont’d 

3.   Review the A.S.P.E.N. guidelines on Parenteral 
Nutrition Safety and discuss what pharmacists 
and pharmacy technicians can do together to 
improve best practice. 

4.   Indicate the benefit of integrating Nutrition 
status into the Comprehensive Geriatric 
Assessment. 



Technician Objectives 
1.  Recognize the new 2014 A.S.P.E.N. Clinical Guidelines 

on Parenteral Nutrition, Compounding, Labeling, and 
Dispensing 

2.  Recognize advantages or disadvantages of premade 
Parenteral Nutrition formulations. 

3.  Review the A.S.P.E.N. guidelines on Parenteral Nutrition 
Safety and discuss how to improve best practice. 

4.  Indicate the benefit of integrating Nutrition status into the 
Comprehensive Geriatric Assessment. 





20 A.S.P.E.N. Clinical Guidelines 
1.  2014 A.S.P.E.N. Clinical Guidelines: Support of Pediatric Patients with 

Intestinal Failure at Risk of Parenteral Nutrition – Associated Liver Disease 

2.  2014 A.S.P.E.N. Clinical Guidelines: Parenteral Nutrition Ordering, Order 
Review, Compounding, Labeling, and Dispensing 

3.  2013 A.S.P.E.N. Clinical Guidelines: Nutrition Support of Hospitalized 
Patients with Obesity 

4.  …. 

5.  2013 A.S.P.E.N. Clinical Guidelines: Nutrition Support of Adult Patients 
with Hyperglycemia 



A.S.P.E.N. Clinical Guidelines cont’d 

17. 2009 Adult Critical Care – In collaboration with the Society of Critical Care 
Medicine (SCCM) 

19. 2004 Safe Practices for Parenteral Nutrition – [Endorsed by the American 
Society of Health System Pharmacists (ASHP)] 

20. 2002 Guidelines A.S.P.E.N. Board of Directors and the Clinical Guidelines 
Task Force. Guidelines for the use of parenteral and enteral nutrition in adult 
and pediatric patients. 





Practice Guidelines and 
Recommendations 

Question 1. 
Does education of prescribers improve PN 
ordering? 
Recommendation:  We suggest providing 
education to healthcare professionals to 
improve PN ordering, thereby reducing 
errors. 



Practice Guidelines and 
Recommendations 

Question 2. What is the maximum safe 
osmolarity of PN admixtures intended for 
peripheral vein administration? 

Recommendation: We suggest that PN with 
an osmolarity of up to 900 mOsm/L can be 
safely infused peripherally. 





Practice Guidelines and 
Recommendations 

Question 3. What are the appropriate 
calcium intake and calcium-phosphate ratios 
in PN for optimal neonatal bone 
mineralization? 

Recommendation: We recommend an 
elemental calcium intake of 76 mg/kg per 
day for short-term PN in neonates. 





Visit our patients on home PN 

•  www.oley.org 

•  www.mallorycyr.com 



Practice Guidelines and 
Recommendations 

Question 4. What are the clinical advantages or 
disadvantages of commercially available premade 
(“premixed”) multichambered PN formulations 
compared with compounded PN formulations? 

Recommendation: We suggest that commercially 
available premade multichambered PN products be 
considered as an available option for patients alongside 
compounded (customized or standardized) PN 
formulations to best meet an organization’s 
patient needs. 





Practice Guidelines and 
Recommendations 

Question 5. What are the clinical (infection, 
catheter occlusion) advantages or disadvantages 
of 2-in-1 compared with 3-in-1 PN admixtures? 

Recommendation: We suggest that there is no 
clinical difference in infectious complications 
between the two PN delivery systems; 3-in-1 
formulations administered in the homecare setting 
may increase the risk for catheter occlusion and 
shorten catheter lifespan. 



Practice Guidelines and 
Recommendations 

Question 6. What macronutrient dosing limits are 
expected to provide for the most stable 3-in-1 
admixtures? 

Recommendation: We recommend that total nutrient 
admixtures maintain final concentrations of amino acid 
≥4%, monohydrated dextrose ≥10%, and injectable lipid 
emulsion ≥2% to be more likely to remain stable for up to 
30 hours at room temperature (25°C) or for 9 days 
refrigerated (5°C) followed by 24 hours at room 
temperature. 





Practice Guidelines and 
Recommendations 

Question 7. What are the most appropriate 
recommendations for optimizing calcium (gluconate) and 
(Na- or K-) phosphate compatibility in PN admixtures? 

Recommendation: We cannot make a recommendation due 
to the multiple variations in amino acid concentrations, PN 
volume, pH, presence or absence of fat emulsion, and the 
amounts of other minerals (eg, magnesium). We suggest 
that published graphs for specific products provide 
adequate guidance; however, no evidence indicates that 
these formulations remain stable for >24–48 hours. 



Practice Guidelines and 
Recommendations 

Question 8. What micronutrient contamination is 
present in parenteral stock solutions currently used 
to compound PN admixtures? 
Recommendation: We suggest that, given the level 
of mineral contamination found in parenteral stock 
solutions used to compound PN admixtures, 
practitioners purchase products that accurately 
describe levels of contamination and also take that 
exposure into account when recommending or 
reviewing trace element dosing. 



Practice Guidelines and 
Recommendations 

Question 9. Is it safe to use the PN admixture as a 
vehicle for non-nutrient medication delivery? 

Recommendation: We recommend that non-nutrient 
medication be included in PN admixtures only when 
supported by (1) pharmaceutical data describing 
physicochemical compatibility and stability of (a) the 
additive medication and (b) the final preparation under 
conditions of typical use, and (2) clinical data confirming the 
expected therapeutic actions of the medication. 



Practice Guidelines and 
Recommendations 

Question 10. Should heparin be included in 
the PN admixture to reduce the risk of 
central vein thrombosis? 

Recommendation: We suggest that heparin 
not be included in PN admixtures for 
reducing the risk of central vein thrombosis 
in adults. GRADE: Weak  



Practice Guidelines and 
Recommendations 

Question 11. What methods of repackaging 
IVFE into smaller patient-specific volumes 
are safe? 
Recommendation: We recommend against 
the repackaging of IVFE into syringes for 
administration to patients. We suggest 
that other methodologies for repackaged 
IVFE, such as drawn-down IVFE units, are 
preferable. GRADE: Strong 



Automated Compounding 
device 

Ybarra JV, Rose WE, Curtis CS, Sacks GS.  
Sterility of pediatric lipid emulsions 

repackaged by an automated 
compounding device. JPEN J 

Parenter Enteral Nutr. 2011;35(3):391-394. 





Practice Guidelines and 
Recommendations 

Question 12. What beyond-use date should 
be used for  

(a) IVFE dispensed for separate infusion in 
the original container and 

(b)  repackaged IVFE. 



Question 12. cont’d 
Recommendation: 
a. We recommend that the beyond-use date (BUD) for 
unspiked IVFE in the original container should be based on 
the manufacturer’s provided information. The BUD for IVFE 
in the original container spiked for infusion should be 12–24 
hours. 

b. Although repackaged IVFE is not recommended, when 
used, the BUD for IVFE transferred from the original 
container to another container for infusion separately from 
a 2-in-1 PN solution should be 12 hours. 
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PN  is a 
 High Alert Medication  

 one that involves significant risk of harm when used in error 

PN is the most complex drug preparation available 
 with 20 – 40 active ingredients 

PN use process is interdisciplinary 
 with safety dependent upon individual competance 

 and reliable function of each step 



Boullata J. JPEN J Parenter Enteral Nutr 2012;36:10S-13S 

Copyright ©  The American Society for Parenteral and Enteral Nutrition 



ASPEN PN Practice Surveys 

Boullata, Mirtallo, Guenter. JPEN J Parenter Enteral Nutr  2013; 37: 212-222 



•  HandwriCen	
  PN	
  orders	
  are	
  sBll	
  very	
  common	
  

– 62.1%	
  with	
  a	
  standardized	
  order	
  form	
  
– 5.1%	
  	
  using	
  a	
  non-­‐standardized	
  order	
  form	
  

•  32.7%	
  of	
  organizaBons	
  use	
  electronic	
  order	
  entry	
  but	
  
with	
  only	
  50%	
  	
  using	
  a	
  standardized	
  process	
  

•  81%	
  	
  of	
  insBtuBons	
  manually	
  transcribe	
  orders	
  
•  23%	
  don’t	
  dedicate	
  pharmacist	
  Bme	
  to	
  review	
  PN	
  orders	
  

•  Although	
  40%	
  have	
  PN	
  performance	
  improvement	
  
processes,	
  44%	
  do	
  not	
  track	
  PN-­‐related	
  medicaBon	
  
errors	
  	
  

Boullata,	
  Mirtallo,	
  Guenter.	
  JPEN	
  J	
  Parenter	
  Enteral	
  Nutr	
  	
  2013;	
  37:	
  212-­‐222	
  



Frequency and Severity of Harm of Medication 
Errors Related to PN Process in a Large University 

Teaching Hospital 

•  Total of 4730 PN prescriptions  
•  74(1.6% of total) associated with medication error 

–  1(1%) Prescription 
–  29 (39%) Transcription  
–  18 (24%) Preparation (Compounding) 
–  26 (35%) Administration   

•  67/74 (91%) errors non-harmful to patient 
•  6/74(8%) contributed or resulted in temporary patient harm 

Sacks	
  GS	
  et	
  al.	
  Pharmacotherapy	
  2009	
  



Event	
   Age	
   Outcome	
   Contribu2ng	
  factors	
  

Zinc	
  overdose	
   Neonate	
   Death	
   •  Performance	
  deficit:	
  training	
  not	
  completed	
  
•  Compounder	
  safeguards	
  not	
  used	
  
•  Dose	
  assessed	
  for	
  appropriateness	
  

Sodium	
  /	
  Calcium	
   Neonate	
   Death	
   •  Error	
  in	
  prescripBon	
  transcripBon:	
  calcium	
  dose	
  
entered	
  as	
  sodium	
  

•  Overlooked	
  at	
  all	
  check	
  points	
  

Glucose	
  overdose	
   Pediatric	
   Death	
   •  Product	
  label	
  &	
  order	
  misinterpretaBon	
  

Glucose	
  under	
  dose	
   Infant	
   Death	
   •  Final	
  concentraBon	
  1.75%	
  vs	
  17.5%	
  

No	
  dextrose	
  in	
  PN	
   Neonate	
   Permanent	
  brain	
  damage	
   •  Compounding	
  error	
  

Iron	
  overload	
   Pediatric	
   Liver	
  toxicity	
   •  MisinterpretaBon	
  of	
  label,	
  50	
  fold	
  error	
  

Hyperkalemia	
   Child	
   Death	
   •  Manual	
  preparaBon	
  of	
  PN	
  

Hypermagnesemia	
   Neonate	
   Toxicity	
   •  Compounder	
  malfuncBon	
  

Ca/Phosphate	
  
precipitate	
  

Adult	
   Death,	
  respiratory	
  distress	
   •  Improper	
  compounding	
  sequence	
  

Adapted from J Mirtallo, A.S.P.E.N. Clinical Nutrition Week 2013 



What	
  do	
  you	
  do	
  now?	
  



1.  How	
  much	
  PN	
  is	
  used	
  daily,	
  weekly,	
  annually?	
  	
  

2.  What	
  types	
  of	
  paBents	
  receive	
  PN?	
  
3.  Are	
  PN	
  error	
  reports	
  collected?	
  	
  
4.  What	
  is	
  the	
  level	
  of	
  PN	
  training	
  of	
  prescribers	
  and	
  

pharmacy	
  staff?	
  
5.  What	
  processes	
  are	
  used	
  to	
  prescribe,	
  communicate	
  

orders,	
  verify	
  and	
  create	
  labels?	
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  PN	
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  to	
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communicate	
  orders,	
  verify	
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  labels?	
  



•  Why are we suggesting to address this issue? 

–  Is easy to do with high potential to improve safety 

–  Are able to follow-up to measure and show improvement 



A.S.P.E.N.	
  Standardized	
  Prescribing	
  
Template	
  for	
  Adult	
  Pa2ents	
  

Order	
  in	
  consistent	
  
doses	
  per	
  day	
  	
  

Ayers,	
  et	
  al.	
  ,	
  
A.S.P.E.N.	
  Parenteral	
  
NutriBon	
  Safety	
  
Consensus	
  
RecommendaBons	
  
JPEN	
  J	
  Parenter	
  
Enteral	
  Nutr.	
  2013	
  



A.S.P.E.N.	
  Standardized	
  Prescribing	
  
Template	
  for	
  Adult	
  Pa2ents	
  

Order	
  should	
  
have	
  same	
  
sequence	
  of	
  
ingredients	
  	
  and	
  
must	
  match	
  
label	
  

Ayers,	
  et	
  al.	
  ,	
  
A.S.P.E.N.	
  Parenteral	
  
NutriBon	
  Safety	
  
Consensus	
  
RecommendaBons	
  
JPEN	
  J	
  Parenter	
  
Enteral	
  Nutr.	
  2013	
  



Order	
  in	
  
consistent	
  
doses	
  per	
  
weight	
  per	
  day	
  	
  

Ayers,	
  et	
  al.	
  ,	
  
A.S.P.E.N.	
  
Parenteral	
  
NutriBon	
  Safety	
  
Consensus	
  
RecommendaBons	
  
JPEN	
  J	
  Parenter	
  
Enteral	
  Nutr.	
  2013	
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A.S.P.E.N.	
  
Parenteral	
  
NutriBon	
  Safety	
  
Consensus	
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Enteral	
  Nutr.	
  2013	
  



Ayers,	
  et	
  al.	
  ,	
  
A.S.P.E.N.	
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JPEN	
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  Parenter	
  
Enteral	
  Nutr.	
  2013	
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4	
  

Has	
  Vascular	
  Access	
  Device	
  Tip	
  LocaBon	
  	
  for	
  Nurse	
  to	
  Check	
  

Lists	
  Prescribed	
  Doses	
  Per	
  Day	
  for	
  Nurse	
  to	
  Compare	
  with	
  
Order	
  

Lists	
  Prescribed	
  Doses	
  in	
  Standard	
  Sequence	
  for	
  Nurse	
  to	
  
Compare	
  with	
  Order	
  

Lists	
  Clear	
  InstrucBons	
  for	
  AdministraBon	
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Has	
  Vascular	
  Access	
  Device	
  Tip	
  LocaBon	
  	
  for	
  Nurse	
  to	
  Check	
  

Lists	
  Prescribed	
  Doses	
  Per	
  Weight	
  Per	
  Day	
  for	
  Nurse	
  to	
  Compare	
  
with	
  Order	
  

Lists	
  Prescribed	
  Doses	
  in	
  Standard	
  Sequence	
  for	
  Nurse	
  to	
  Compare	
  
with	
  Order	
  

Lists	
  Clear	
  InstrucBons	
  for	
  AdministraBon	
  



•  Gain	
  buy-­‐in	
  by	
  this	
  P	
  &	
  T	
  CommiCee	
  	
  

•  Adapt	
  A.S.P.E.N.	
  order	
  forms	
  and	
  labels	
  for	
  
use	
  in	
  our	
  insBtuBon	
  

•  Implement	
  monitoring	
  to	
  measure	
  change	
  



Measure	
  Change:	
  
– Monitor PN errors now for 1-3 months   
–  In 3-6 months implement new order forms 

and labels 
–  In months 6-9 measure PN errors and 

compare to baseline	
  



•  Future Steps:  
•  Educate prescribing staff on PN order writing  

–  Implement annual PN Order Writing 
competency program  

–  Implement double check policy in pharmacy for 
order transcription 















Comprehensive Geriatiric 
Assessment (CGA) 

•  Integrating Nutrition in the Comprehensive 
Geriatric Assessment 

     







The young old (65-74 years) 
The old ( 75-84 years) 

Oldest old (85-99 years) 
Elite old (> 100 years old) 



Comprehensive Geriatric 
Assessment 

Physical	
  
condiBon	
  

Mental	
  health	
  
condiBon	
  

FuncBonal	
  
status	
  

Social	
  
circumstances	
  

Environment	
  



Comprehensive Geriatric 
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Physical	
  
condiBon	
  

Mental	
  health	
  
condiBon	
  

FuncBonal	
  
status	
  

Social	
  
circumstances	
  

Environment	
  

NutriBon	
  
Status	
  



Micronutrient Needs of the 
Elderly 

•  Vitamin A 
•  Vitamin B1/Thiamine 
•  Vitamin B12/Cobalamin 
•  Vitamin C                                 
•  Vitamin D 
•  Iron 
•  Zinc 





Assessment Questions 

1.  Does education of prescribers improve PN 
ordering? 

2.  What is the maximum safe osmolarity of PN 
admixtures intended for peripheral vein 
administration? 

3.  Is malnutrition associated with hospital 
readmission in the elderly? 





Questions? 


