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A Survey of Pediatric and Neonatal Parenteral Nutrition Maximums Used in Practice 
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1. University of Maryland School of Pharmacy, Baltimore, MD, USA  

DISCUSSION

Table 1. Demographic Summary

RESULTS

Participant Demographics Total (n=31)

Children’s hospital stand alone (n, %) 18 (58)

Children’s hospital within adult hospital (n, %) 13 (42)

Regional Location of Hospital (n, %)

Northeast

Midwest

Southeast

West

Southwest

10 (32.3)

8 (25.8)

6 (19.4)

4 (12.9)

3 (9.7)

NICU Level (n, %)

IV

III

I

22 (71)

8 (25.8)

1 (3.2)

PN compounded on site, yes (n, %) 18 (58)

Average number of PN ordered per day (n, SD) 20 (13.9)

Provider managing the PN (n, %)

Pharmacist

Physician

Nutritionist/Dietician

Combination 

11 (35.5)

8 (25.8)

7 (22.6)

5 (16.1)

● Maximum osmolarity for central PNs was only reported for 3 hospitals: 950, 1800-2000, 

and 2000.

● Maximum osmolarity for peripheral PNs ranged from 850 to 1200, with 900 as the most 

common response (41%).

● The majority of respondents were stand-alone pediatric hospitals from the East coast

● Most hospitals included level IV NICU services and made PN bags in-house

METHODS

Study Design

● A national convenience sample of pediatric practitioners who order or 

evaluate pediatric PN were asked to complete a 26-question online survey 

on Qualtrics

● Survey questions

● Participants were required to work at a pediatric hospital that provides 

pediatric PN

● Respondents recruited via ASPEN discussion board, the Maryland Society 

for Parenteral and Enteral Nutrition newsletter and the Pediatric Pharmacy 

Association (PPA) listservs for GI/Nutrition and NICU

Statistical Analysis

● Descriptive statistics were reported as appropriate.
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● Currently, American Society for Parenteral and Enteral Nutrition (ASPEN) 

recommends a maximum of 900 mOsm/L for a peripheral line parenteral 

nutrition (PN) in children. 

● Different practices noted on practice list-serves possibly due to conflicting 

data in the literature about safety outcomes with higher osmolarity. 

● No clear recommended maximums for calcium gluconate in peripheral or 

central lines or for glucose in a central line. 

● Despite ASPEN’s recommendation to avoid the addition of albumin to PN, 

anecdotal reports suggest this practice is still occurring.  

BACKGROUND

OBJECTIVES

The purpose of this research was to investigate current practices related to 

allowed osmolarity, electrolyte maximums, and additives for pediatric and 

neonatal PNs preparations

Primary 

● Determine the allowable maximum osmolarity of peripheral PN 

Secondary 

● Determine the maximum calcium gluconate in peripheral and central 

PNs, maximum glucose in central PNs, and whether albumin can be 

added to PNs. 

PN Contents Demographics

● Max osmolarity of central PN

● Max osmolarity of peripheral PN

● Calcium gluconate in mEq/L

● Percent glucose

● Albumin inclusion

● Hospital site description

● Regional location

● NICU Level

● PN compounding on site

● Average PNs per day

● Provider managing PNs

● Calcium gluconate is the primary salt used in PN when not on shortage. For 

peripheral PNs, 24% reported no maximums and 20 mEq/L was the most common 

limit (24%). For central PNs, 40% reported no maximums for calcium gluconate and 

50 mEq/L was the most common limit (16%).

● There was no maximum dextrose concentration for central PNs for 12 hospitals 

(39%). The maximum dextrose concentration for a central PN ranged from 20-

35%, for the other 19 (61%) hospitals.

● Only 12.9% (4/31) of hospitals allow for albumin to be added to a central line 

PN and 1/31 hospitals allow for albumin to be added to a peripheral PN. 

Patients do not need to be on a certain amount of protein for albumin to be 

added to the PN. 

Figure 1. Maximum Osmolarity (mOsm/L) Allowed in Peripheral PNs Figure 3. Maximum Dextrose Concentration in Central PNs 

Figure 2. Maximum Calcium Gluconate concentration (mEq/L) in 

Peripheral vs. Central PNs 

● Parenteral nutrition practices in neonatal patients related to osmolarity, dextrose, and calcium maximums in central line PNs use vary across the country. It is concerning that a 

majority of hospitals are not using the guideline recommended osmolarity limit for neonatal PN. An article published by Lester and colleagues clearly outlined evidence to avoid the 

use of adding albumin to PN. Most hospitals are following this recommendation.

● The Pediatric Pharmacy Association is uniquely positioned as a pediatric organization to lead a multi-institutional outcomes investigation and consensus building related to creating 

pediatric and neonatal PN maximum standards for osmolarity for peripheral and central PNs, dextrose concentrations in central PNs, and calcium limits.
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