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The American Society for Parenteral and Enteral Nutrition (ASPEN) is a professional society of
physicians, nurses, dietitians, pharmacists, other allied health professionals, and researchers. ASPEN
envisions an environment in which every patient receives safe, efficacious, and high-quality patient
care. ASPEN’s mission is to improve patient care by advancing the science and practice of clinical
nutrition and metabolism. ASPEN has developed parenteral nutrition (PN) shortage
recommendations to assist its members and other clinicians in coping with PN shortages for their
patients. These intravenous multivitamin product shortage recommendations were approved by the
ASPEN Parenteral Nutrition Committee and the Board of Directors.
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I. General Recommendations for Intravenous Multivitamins Shortage Management

A. During an intravenous multivitamin shortage, ASPEN recommends consideration of the
following general measures:

1. For all patients, routinely assess and reassess patient-specific indication(s) for nutrition
support and requirements for PN; provide nutrition, including multivitamins, via the oral
or enteral route when possible and clinically appropriate.!

2. Do not stockpile. In the interest of fair allocation to all patients, purchase only as much
supply as needed.

3. Ensure understanding of differences among intravenous multivitamin products. During
prolonged shortages of intravenous multivitamin products, the FDA may approve the
temporary importation of alternative products. These products may have different
vitamin profiles, ratios (doses), packaging, and labeling than United States products. The
Dear Healthcare Professional Letter accompanying imported products should be read
carefully. Members of the healthcare team should be educated on any differences
between imported products and products approved for use in the United States.

4. When enteral or oral multivitamins are used due to an intravenous multivitamin
shortage, ensure the product contains a complete multivitamin profile.

a. Ensure the oral or enteral multivitamin product contains all vitamin components
of the intravenous multivitamin product(s).
b. Referto Table 1 for the content of intravenous multivitamin products.



Table 1. Commercially available intravenous multivitamin products in the U.S.>3

® ®
VITAMIN INFU\(/’I)'LE IQIIJ:LI).I INFUVITE (::?;A;T—;g
3300 units 2300 units
A (palmitate) (1 mg) (0.7 mg)
200 units 400 units
D (cholecalciferol) (5 mcg) (10 mcg)
10 units 7 units
E (dl-alpha tocopheryl acetate) (10 mg) (7 me)
K (phytonadione) 150 mcg 200 mcg
C (ascorbic acid) 200 mg 80 mg
B-1 (thiamine) 6 mg 1.2 mg
B-2 (riboflavin) 3.6 mg 1.4 mg
B-3 (niacinamide) 40 mg 17 mg
B-5 (dexpanthenol) 15 mg 5mg
B-6 (pyridoxine) 6 mg 1mg
B-12 (cyanocobalamin) 5 mcg 1 mcg
B-7 (biotin) 60 mcg 20 mcg
B-9 (folic acid) 600 mcg 140 mcg

OTHER INGREDIENTS

Aluminum*  less than or equal to 70 mcg/L = less than or equal to 30 mcg/L
Polysorbate 80 (only vial 1) 70 mg 50 mg
Propylene glycol (only vial 2) 15¢g None

*Combined vials 1 and 2

Consult the manufacturer’s product literature for a complete list of inactive ingredients. INFUVITE® ADULT

MULTIPLE VITAMINS is indicated for adults and children aged 11 years and older.

5. Maintain or incorporate the following sterile compounding practices:

a. Hospitals and alternate site facilities should use bulk package intravenous
multivitamin products when available and reserve single-dose intravenous

multivitamin products for patients receiving PN in the home setting.

b. Compound PN in a single, central location (either in a centralized pharmacy or as
outsourced preparation) to decrease inventory waste. Consider a supply

outreach to other facilities in your geographic location.

c. Facilities must continue to observe and comply with the product labeling (e.g.,
package insert), USP General Chapter <797> Pharmaceutical Compounding-
Sterile Preparations, and state Boards of Pharmacy and federal rules and

regulations.?*

d. The decision between adding individual vitamins to the PN admixture or
administering separately from the PN should be based upon published or
manufacturer-provided compatibility and stability data as well as compliance

with standards for beyond-use dating of each pharmacy preparation.*?>




* Note that commercially-produced intravenous multivitamins are supplied as two
vials containing different vitamin profiles. Vials 1 and 2 are combined during
preparation, resulting in a final product with a complete vitamin profile. All
dosing recommendations in this document refer to the final product volume
once vials 1 and 2 have been combined.>?

Develop an organizational strategy. Include PN component and product shortages in
the healthcare organization’s strategies and procedures for managing medication
shortages. These procedures should include processes to:
a. identify and monitor patients who are receiving a PN regimen that has been
modified due to a product shortage,
notify clinicians when a shortage of a PN component or product occurs,
notify clinicians when PN formulations are adjusted due to shortages of PN
components and products,
d. notify patients receiving long-term (e.g., more than 1 month) PN therapy and
their caregivers when their PN formulation has been adjusted for shortages of
PN components and products,
e. notify clinicians when a PN component shortage has resolved and
f. resume normal dosing practices when a PN component shortage has resolved
(i.e., one full, age-appropriate dose of intravenous multivitamins in every PN
admixture).? 3 It is critical to return to optimized dosing to prevent vitamin
deficiencies, which may occur when patients are not receiving their full, age-
appropriate doses of multivitamins with every PN admixture.
Report shortages and errors.
a. Report severe drug product shortage information to the FDA Center for Drug
Evaluation and Research (CDER) Drug Shortage Program.
b. Report any patient adverse events or medication hazards related to shortages to
the ISMP Medication Errors Reporting Program (MERP).

Il. Patient-Specific Recommendations for Intravenous Multivitamins Shortage Management

A. For hospitalized neonatal and pediatric patients, prioritize the supply of intravenous
multivitamins as follows:

1.

Consider switching to oral or enterally administered multivitamins when oral/enteral
intake meets greater than 50% of needs (excluding patients with severe malabsorption
syndromes). Oral liquid, sublingual, chewable, or gummy multivitamins may not provide
a complete vitamin profile. The vitamin profile should be reviewed. Any missing vitamin
components should be provided, if available, to complement the incomplete
multivitamin product. Note many oral liquid products contain sorbitol, which may cause
diarrhea or gastrointestinal intolerance.

Reserve pediatric intravenous multivitamins for children less than 2.5 kg or less than 36
weeks corrected gestational age.®

Consider the use of adult intravenous multivitamins for children during a pediatric
intravenous multivitamin shortage; use 5 mL of adult intravenous multivitamins in all
children weighing greater than or equal to 2.5 kg or corrected gestational age of 36
weeks and older while saving the pediatric product for smaller neonates to conserve the
supply.® The vitamin K content of the adult intravenous multivitamin product should be
noted as it contains less vitamin K than the pediatric product. Provide additional vitamin
K as appropriate to meet daily a total daily dose of 200 mcg. See Table 1 for ingredients
in intravenous multivitamin products.? 3

If no pediatric intravenous multivitamins are available, infants less than 2.5 kg or less
than 36 weeks corrected gestational age should receive an adult intravenous


https://cdernextgenportal.fda.gov/publicportal/s/dsm-submission
https://cdernextgenportal.fda.gov/publicportal/s/dsm-submission
https://www.ismp.org/form/merp-form

B.

multivitamin at a daily dose of 1 mL/kg up to a maximum of 2.5 mL/day.® The vitamin K
content of the adult intravenous multivitamin product should be noted as it contains a
lower dose of vitamin K than the pediatric product. Provide additional vitamin K as
appropriate to meet a total daily dose appropriate for the patient’s age and weight. See
Table 1 for ingredients in intravenous multivitamin products.? 3

When using adult intravenous multivitamin products in neonates, be aware that these
products contain propylene glycol and greater amounts of polysorbate and aluminum,
which may be toxic to neonates. Clinical judgment must prevail by weighing potential
vitamin deficiencies against potential propylene glycol, polysorbate, and aluminum
toxicity.

Use the standard dose (10 mL) of adult intravenous multivitamins for children aged 11
years and older, as the adult intravenous multivitamin product is approved for use in this
population.? 3 (Please refer to the adult multivitamin recommendations in the event of a
concurrent shortage.)

If neither pediatric nor adult intravenous multivitamins are available, administer
individual intravenous vitamin entities in doses that are appropriate for the patient’s age
and weight. Components of an intravenous multivitamin that are available in an
intravenous formulation include thiamine, folic acid, pyridoxine, ascorbic acid, and
vitamin K.

a. Renal excretion of water-soluble vitamins is increased with intravenous (vs.
oral/enteral) administration, and higher plasma levels from rapid infusions of
vitamins will also result in increased urinary excretion.” ® Therefore, if IV
vitamins are provided separately from the PN admixture, longer infusions should
be used in preference, (i.e., 0.5 — 6 hours) should be used in preference over an
IV push or short infusions (i.e., less than 0.5 hours). Considerations for each
available IV vitamin are provided in Table 2.

For alternate site and hospitalized adult patients, prioritize the supply of intravenous
multivitamins as follows:

1.

The use of pediatric intravenous multivitamins for adults is not recommended. Using
pediatric intravenous multivitamins for adults may contribute to a shortage of
pediatric products. A shortage of pediatric intravenous multivitamins could create a
potential risk of vitamin deficiencies in vulnerable neonatal and pediatric patients who
may be more susceptible to vitamin deficiencies. Furthermore, pediatric intravenous
multivitamins contain vitamins in doses or ratios that may be unsuitable for adults.®
Consider switching to oral or enterally administered multivitamins when oral/enteral
intake is clinically appropriate (excluding patients with severe malabsorption
syndromes). Oral liquid, sublingual, chewable, or gummy multivitamin products may not
provide a complete vitamin profile. The vitamin profile should be reviewed. Any missing
vitamin components should be provided, if available, to complement the incomplete
multivitamin product. Note: many oral liquid medications contain sorbitol, which may
cause diarrhea or gastrointestinal intolerance.

Reserve intravenous multivitamins for those patients receiving solely PN for nutrition or
those with a therapeutic medical need for intravenous multivitamins (e.g., severe
malabsorption syndromes).

When all options to obtain intravenous multivitamins have been exhausted, ration
intravenous multivitamins in PN, such as reducing the daily dose by 50% or giving one
multivitamin infusion dose (10 mL) three times a week.

Patients who are not receiving their full, age-appropriate doses of multivitamins with
every PN admixture due to product shortage should receive a complete formulation of
an oral/enteral multivitamin DAILY unless they are strictly NPO or when enteral



administration is not appropriate. Some patients, such as those with malabsorption
syndromes, may require supplementation with two doses of a complete oral/enteral
multivitamin daily.

6. When all intravenous multivitamin products have been exhausted, consider the use of a
commercially-produced intravenous vitamin B complex (thiamine 100mg, riboflavin
2mg, pyridoxine 2mg, dexpanthenol 2mg, niacinamide 100mg per 1 mL) and/or
administration of individual intravenous vitamin entities.® Carefully evaluate daily
intravenous vitamin intake from all sources. Components of an intravenous multivitamin
that are available in an intravenous formulation include thiamine, folic acid, pyridoxine,
ascorbic acid, and vitamin K.

a. Renal excretion of water-soluble vitamins is increased with intravenous (vs.
oral/enteral) administration, and higher plasma levels from rapid infusions of
vitamins will also result in increased urinary excretion.”® Therefore, if IV
vitamins are provided separately from the PN admixture, longer infusions (i.e.,
0.5 -6 hours) should be used in preference over an IV push or short infusions
(i.e., less than 0.5 hours).

b. Considerations for each available IV vitamin are provided in Table 2.

C. For neonatal, pediatric and adult patients on PN at home, prioritize the supply of
intravenous multivitamin as follows:

1. For neonatal and pediatric patients: refer to Section II. A. for recommendations.

2. For adult patients:

a. The use of pediatric intravenous multivitamins for adults is not recommended.
Using pediatric intravenous multivitamins for adults may contribute to a
shortage of pediatric products. A shortage of pediatric intravenous
multivitamins could create a potential risk of vitamin deficiencies in vulnerable
neonatal and pediatric patients who may be more susceptible to vitamin
deficiencies. Furthermore, pediatric intravenous multivitamins contain
vitamins in doses or ratios that may be unsuitable for adults.®

b. Consider switching to oral or enterally administered multivitamins when
oral/enteral intake is clinically appropriate (excluding patients with severe
malabsorption syndromes). Oral liquid, sublingual, chewable or gummy
multivitamin products may not provide a complete vitamin profile. The vitamin
profile should be reviewed. Any missing vitamin components should be
provided, if available, to complement the incomplete multivitamin product.
Note: many oral liquid medications contain sorbitol, which may cause diarrhea
or gastrointestinal intolerance.

3. All efforts should be made to prioritize the supply of single-dose vials of intravenous
multivitamins for patients in the home setting as utilizing pharmacy bulk vials of
multivitamins in this setting is not feasible. Under normal circumstances, patients or
caregivers in the home setting (rather than the sterile compounding pharmacy) prepare
the intravenous multivitamins for addition to the PN admixture just prior to
administration due to stability limitations of the multivitamin product. However,
preparing doses of each individual vitamin from the vial for addition to the PN admixture
as described in Table 2 may not be appropriate in the home setting.

a. Some pharmacies may consider compounding syringes of age-appropriate doses
of the individual vitamins listed in Table 2 for addition to the PN admixture at
home. This should only be done when supporting compatibility and stability data
are available.

4. |If a shortage requires the dose of intravenous multivitamins to be reduced, patients
should receive one full dose at least three times weekly.



a. If supply allows during periods of rationing, priority should be given to maintain
daily intravenous multivitamin dosing for neonatal and pediatric patients and
patients of all ages with severe malabsorption syndromes or known or
suspected vitamin depletion or deficiencies.

5. All patients receiving PN admixtures with less than one full dose of intravenous
multivitamins due to a shortage should receive an appropriate dosage form of an
oral/enteral complete multivitamin DAILY unless they are strictly NPO or when enteral
administration is not appropriate. Some patients, such as those with malabsorption
syndromes, may require supplementation with two doses of a complete oral/enteral
multivitamin daily. Ideally, this should be provided by their infusion pharmacy to
minimize the risk of patients obtaining an oral multivitamin that is not complete.?

6. All patients and caregivers should receive both verbal and written counseling from their
infusion provider about changes to their intravenous multivitamin dose due to a
shortage and the importance of compliance with an oral complete multivitamin during
the shortage.°

Table 2. Considerations for individual IV vitamin additives when all intravenous multivitamin products
have been exhausted %3

Dose (per day)
Vitamin Children Signs of deficiency Clinical considerations
Adults <1kg 1-29 >3 kg
kg B
Altered mental Maintaining
status, ataxia, provision of thiamine
ophthalmoplegia, supplementation is
nystagmus, critical as several
weakness, deaths have resulted
neuropathy, from cardiac failure
cardiac failure, due to thiamine
acidosis'*3 deficiency when
L patients on long-
Thiamine 6 mg 0.36mg | 0.78 mg | 1.2mg term PN did not
receive vitamins for
three to four weeks.
Patients receiving a
high carbohydrate
load are particularly
susceptible to
thiamine
deficiency.}*%
Anemia Megaloblastic
(megaloblastic or anemia secondary to
macrocytic), folate deficiency has
cheilosis, glossitis, been reported in
Folic acid 600 mcg | 42mcg | 91 mcg | 140 mcg neurologic and patients receiving PN
neuropsychiatric who did not receive
changes folate for 4-5
(neuropathy, weeks.?
paresthesia,




ataxia, confusion,
dementia)¥ %

Dermatitis,
cheilitis, glossitis,
angular stomatitis,

Injectable pyridoxine
is susceptible to
proton exchange with

Pyridoxine 6 mg 03mg | 0.65mg 1mg microFytic other micronutrie.nts
anemia, and self-aggregation
neuropathies, in the presence of
encephalopathy, certain electrolytes.®
seizures® 2
Petechiae, Available in a 25 g/50
bleeding gums, mL single-use vial
corkscrew hairs, only (i.e., each vial
delayed wound contains 125 adult
healing, leukocyte doses at 200
dysfunction! mg/dose).?®

o UseinPN
admixtures by
most hospitals

Ascorbic acid 200 mg 24 mg 52 mg 80 mg and aI.ternate
care sites may
be limited by
high product
cost and waste.
The stability of
ascorbic acid in PN
admixtures is highly
variable and larger
doses may be
unstable.®
Bruising, Suggested dosing for
prolonged adultsis0.5-1
bleeding time, mg/week if
elevated administration is
prothrombin separate from the PN
time/INR, admixture.
decreased bone Available in both
density!! ampules and vials.?”
28

o Vialsof 1 mg

Vitamin K 150 mcg | 60 mcg | 130 mcg | 200 mcg (0.5 mL) should

be reserved for
patients
requiring PN in
the home
setting.
Lipid injectable
emulsion products
contribute varying

doses of vitamin K.1%
29




1ll. Monitoring

A. Increased awareness of signs and symptoms of vitamin deficiencies is required for all
clinicians involved in the management of PN with reduced doses of intravenous
multivitamin.*®

B. If a vitamin deficiency is suspected and confirmatory testing is desired, clinicians should
consider consulting their laboratory prior to testing for guidance on proper handling and
storage of blood samples, as vitamin concentrations are particularly susceptible to
degradation by several different environmental factors. If applicable, the effect of
inflammation on serum concentrations of each micronutrient should be considered when
interpreting laboratory results.?* 3!

IV. ASPEN Resources for Intravenous Multivitamin Dosing

Webinar: "Optimizing Patient Care During a Multivitamin Shortage" —Recorded March 4, 2021
A recording of this free informational webinar on managing current intravenous multivitamin
shortages across the age continuum and the safe use of temporarily imported multivitamins is
available in the ASPEN elLearning Center.

Practice Tool: Dosing Multivitamins in PN Outside of a Shortage: Practicing the Standard of Care
A practice tool describing best practices for intravenous multivitamins outside of a shortage setting
and the clinical implications of excluding intravenous vitamins from PN admixtures. Physical signs
and symptoms of select vitamin deficiencies are also described. This document is available in
ASPEN’s PN Resources.

Important Note: These recommendations do not constitute medical or professional advice and
should not be taken as such. To the extent the information published herein may be used to assist in
the care of patients, this is the result of the sole professional judgment of the attending health
professional whose judgment is the primary component of quality medical care. The information
presented herein is not a substitute for the exercise of such judgment by the health professional.

Questions regarding these recommendations should be directed to
clinicalpractice@nutritioncare.org.
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