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A case report of a 15-year-old adolescent male who developed a
hypersensitivity reaction to a parenteral nutrition (PN) solution
containing multivitamins (MVI) is presented. Within 30 min-
utes after initiation of PN and lipids, the patient developed a
total-body pruritic urticarial rash that resolved after discontinu-
ation of the infusions and administration of diphenhydramine.
Rechallenge with the same PN solution excluding heparin, as
well as lipids, resulted in a similar urticarial reaction that also
resolved within 30 minutes after discontinuation of the infu-
sions and administration of diphenhydramine. Another rechal-
lenge with a solution containing dextrose and amino acids at the

same concentrations contained in the original PN solution did
not elicit an allergic reaction, whereas addition of MVI to the
dextrose and amino acids resulted in a similar allergic reaction
20 minutes after the start of the infusion. It was determined
that the MVI component of the PN was the most likely causa-
tive agent of this patient’s urticarial reaction. (JPEN ] Parenter

Enteral Nutr. XXXX;xx:xx-xx)

parenteral nutrition; allergy; hypersensitivity;

Keywords:
pediatrics

medical therapy to meet the nutrition require-

ments of patients who have inadequate oral intake
or who are unable to use their gastrointestinal tract. PN
provides carbohydrate, amino acids, electrolytes, vita-
mins, and trace elements. A lipid emulsion is often
administered with PN as a source of essential fatty acids
and nonglucose calories. Lipid emulsions consist of egg
phospholipids, plant-derived oils, glycerol, and sterile
water for injection.'*

Very rare cases of hypersensitivity reactions to various
constituents of PN and lipids have been reported. Adverse
effects associated with PN administration have centered
on metabolic, infectious, and mechanical complications.?
Adverse effects associated with intravenous (IV) lipid
emulsions are usually mild and transient and are typically
related to the dosage and infusion rate.! Dyspnea, chest
or back pain, tachycardia, headaches, nausea, vomiting,
cyanosis, flushing, hyperhydrosis, fever, hyperlipidemia,

Parenteral nutrition (PN) is a widely used form of
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hypercoagulability, and drowsiness have been reported in
less than 1% of patients.'

This article reports a case of a hypersensitivity reac-
tion to the multivitamin (MVI) product contained in the
PN received by an adolescent and reviews the available
literature on this adverse effect in pediatrics.

A 15-year-old male with a diagnosis of acute lym-
phocytic leukemia was hospitalized 7 days after comple-
tion of phase 3 of his chemotherapy because of the
development of severe mucositis. He had no known aller-
gies to medications or other products. His laboratory
values at the time of admission were within normal limits
except for a low red blood cell count of 4.09 million (nor-
mal 4.69-6.07 million), low hemoglobin of 12.3 g/dL
(normal 14.6-17.5 g/dL), low hematocrit of 34.4% (nor-
mal 40.8%—51.9%), and low platelets of 101,000 (normal
177,000-406,000). His eosinophils and basophils were
within normal limits throughout his hospital stay.

He was given a normal saline bolus, fluconazole 300
mg IV every 24 hours, esomeprazole 40 mg IV every 24
hours, analgesic mouthwash (Maalox [aluminum hydrox-
ide, magnesium hydroxide, simethicone; Novartis Consumer
Healthcare, Parsippany, NJ], 2% viscous Xylocaine, and
diphenhydramine) 5 mL 4 times daily as needed for topical
pain, and morphine sulfate 3 mg IV every 4 hours as needed
for pain. After rehydration with normal saline, he was
started on dextrose 5% with 0.45% normal saline and 20
mEq potassium chloride per liter (D5% 0.45% NS with 20
mEgq/L KCI). His mouth ulcers were cultured for herpes
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Table 1.

Parenteral Nutrition Formula Used on Day 2 of Hospital Stay

Ingredient

Amount

Aminosyn 10% sulfite-free (Hospira, Lake Forest, IL)

Calcium gluconate 0.465 mEqg/mL calcium (American Regent, Shirley, NY)

Dextrose 70% injection, USP (Hospira, Lake Forest, 1L)

Heparin 1000 units/mL (APP Pharmaceuticals, Schaumburg, IL)

Infuvite adult multivitamin (Baxter, Deerfield, IL)

Intralipid 20% IV fat emulsion (Fresenius Kabi, Uppsala, Sweden)
Magnesium sulfate 4.06 mEq/mL (American Regent, Shirley, NY)

Multitrace-4 trace elements, USP (American Regent)
Potassium chloride 2 mEq/mL (Hospira, Lake Forest, IL)

Potassium phosphate 4.4 mEq/mL (American Regent, Shirley, NY)

Sodium chloride 4 mEq/mL (Hospira, Lake Forest, IL)
Sterile water for injection, USP (Hospira, Lake Forest, IL)

1 g/kg/d

10 mEq/L
385.71 mL (final concentration 10%)
500 units/L

10 mL
25mL/h x 12 h
5 mEq/L

5 mL

10 mEq/L

20 mEq/L

40 mEq/L
1506.90 mL

simplex virus, and he was empirically started on acyclovir
300 mg IV every 8 hours.

Because the patient was unable to maintain oral
nutrition, PN and lipids were started on the second day of
his hospitalization. The PN ingredients are listed in Table
1. Within 30 minutes of initiation of PN, the patient
developed a total-body pruritic urticarial rash. The PN
and lipids were discontinued, as was the acyclovir, because
he had received a dose of acyclovir prior to admission and
it was unknown whether he had developed a delayed
allergic reaction to the acyclovir. Intravenous diphenhy-
dramine was administered, and the patient’s symptoms
resolved within 30 minutes.

On the third day of hospitalization, the patient was
rechallenged with the same PN and lipid formulations;
however, heparin was withheld from his PN because of
the possibility that it had caused the rash. A similar rash
developed within 30 minutes of the start of the PN infu-
sion, and the PN and lipids were again discontinued. The
patient’s symptoms resolved within 30 minutes of admin-
istration of IV diphenhydramine.

On the fourth day of the patient’s hospital stay, 3 trial
bags were prepared in an attempt to determine the causa-
tive agent of his rash. The first and second bags consisted
of dextrose and amino acids at the same concentrations
as those contained in the original PN solution, one using
a Hospira Single-Use IV Container for Admixing
Compatible Medications (Lake Forest, IL), and the sec-
ond using the original Baxa Multilayer Bag for Parenteral
Nutrition (Deerfield, IL) to rule out a potential reaction
to constituents of the Baxa bag or to the amino acid solu-
tion. Both bags were administered as separate 30-minute
infusions with no adverse effects noted. Neither bag con-
tained MVI or trace elements. The third bag contained
dextrose, amino acids, and MVI at the same concentra-
tions contained in the original PN solution but also
excluded the trace elements. Within 20 minutes, the
patient developed a similar rash, and the solution was

discontinued. The hives resolved within 30 minutes of
administration of diphenhydramine. No further chal-
lenges were performed.

It was determined that the MVI component of the
PN was the most likely the causative agent of this
patient’s urticarial reaction, with the polysorbate 80 con-
stituent as the most likely culprit. Table 2 lists the ingre-
dients of the Infuvite Adult Multiple Vitamins for Infusion
used in the PN. On day 5 of hospitalization, the patient
was restarted on D5% 0.45% NS with 20 mEq/L KCI, and
his oral intake improved sufficiently to warrant discharge.
Although the possibility of skin prick testing was dis-
cussed, it was decided that this would be inconclusive
because there are several causes of false—negative skin
prick tests, including medications that can modulate an
allergic reaction, using too dilute a concentration of the
allergen, inability of the allergen to penetrate into the
epidermis, decreased reactivity of the skin, diseases that
can attenuate the skin response such as eczema, and
application of the skin prick test too soon after a systemic
anaphylactic reaction.** Additionally, several case reports
have reported inconclusive allergy test results with vari-
ous PN components.”®

Discussion

Several cases of PN-related hypersensitivity reactions in
pediatrics have been published, many of which have sug-
gested the MVI constituent of the PN as the causative
agent for allergic reactions. The manufacturer of MVI
warns that allergic reactions have been known to occur
following IV administration of thiamine and phytonadi-
one (vitamin K), both of which are included in the prepa-
ration.” Previous case reports have suggested that the
specific allergenic components of the MVI may be the
polysorbate emulsifiers,'® thiamine,” vitamin B complex,®
vitamin K,> and magnesium sulfate.® Other case reports
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Table 2. Infuvite Adult Multiple Vitamins for Infusion?
Ingredients Concentration per 5 mL
Vial 1

Ascorbic acid (vitamin C)
Vitamin A* (as palmitate)
Vitamin D,* (cholecalciferol)

200 mg
3300 international units
200 international units

Thiamine (vitamin B,) (as the 6 mg
hydrochloride)

Riboflavin (vitamin B,) (as 3.6 mg
riboflavin 5-phosphate sodium)

Pyridoxine hydrochloride 6 mg
(vitamin B,)

Niacinamide 40 mg

Dexpanthenol (as d-pantothenyl 15 mg
alcohol)

Vitamin E* (as dl-a-tocopherol 10 international units
acetate)

Vitamin K 150 mcg

Polysorbate 80 1.4%

For pH adjustment
For pH adjustment

Sodium hydroxide
Hydrochloric acid

Water for injection Unspecified
Vial 2

Folic acid 600 mcg

Biotin 60 mcg

Vitamin B, (cyanocobalamin) 5 mcg

Propylene glycol 30%

Citric acid
Sodium citrate

For pH adjustment
For pH adjustment

Water for injection Unspecified

*Polysorbate 80 is used to water solubilize the oil-soluble vita-
mins A, D, E, and K.

suggest that the bisulfite component of amino acid solu-
tions™®'" may be responsible for hypersensitivity reac-
tions. Individuals with a history of soybean or other
legume allergies may be particularly susceptible to these
allergic reactions. The lag time between the initial admin-
istration of PN or lipid emulsions and the manifestation
of symptoms may occur because of the necessity of a
period of allergen exposure for sensitization to occur.'
An 8-year-old girl with adhesion ileus complicated by
jejunal perforation developed an allergic reaction to PN
containing MVI. She had no personal or family history of
allergies. PN consisting of amino acids, dextrose, electro-
lytes, minerals, trace elements, and MVI was started on
the 10th day of hospitalization, together with an infusion
of fat emulsion. After receiving PN for 21 days, the
patient developed a pruritic red rash on her face and
chest, which was resolved after diphenhydramine admin-
istration. The patient was readmitted to the hospital 15
days after discharge because of malnutrition combined
with electrolyte imbalance. PN and lipids were started
using the same ingredients and concentrations as the
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previous PN. The patient became irritable and developed
a pruritic rash over her face and trunk with swelling of
her eyelid soon after the PN was started. The symptoms
resolved within 20 minutes of discontinuation of the PN
and administration of diphenhydramine. PN was then
administered without lipids, and the patient developed
similar symptoms. Trace elements and MVI were then
removed from the PN, and this was infused without
adverse effects. Trace elements were reintroduced to the
PN and infused with no allergic reaction. The MVI 2
(folic acid, cyanocobalamine, biotin, sodium citrate, citric
acid, propylene glycol) was added to the PN and infused
with no allergic reaction. MVI 1 (ascorbic acid, vitamin A,
vitamin D, thiamine, riboflavin, pyridoxine, niacinamide,
d-panthenol, vitamin E, chlorobutanol, benzyl alcohol,
mulgofen EL-719) was then added to the PN and infused.
Within 10 minutes of starting the infusion, the patient
developed swelling of the eyelid and lips, pruritic rash of
the trunk, tachycardia, and tachypnea. Thirty minutes
after discontinuation of the PN and administration of
diphenhydramine, the symptoms resolved. A dermal
allergy test of a vitamin B complex solution was per-
formed 1 year after the anaphylactic reaction and demon-
strated sensitivity to this solution. The authors concluded
the patient’s allergic reaction was attributed to the vita-
min B complex contained in the MVIL.®

A 4-year-old boy with presumed small bowel obstruc-
tion developed an anaphylactic reaction to PN containing
MVI. He had been diagnosed with Wilms’ tumor at 10
months of age and underwent radiation and chemother-
apy followed by resection of both kidneys. PN containing
amino acids, MVI, dextrose, electrolytes, mineral, and
trace elements together with lipids was started on hospi-
tal day 5. On hospital day 11, the patient developed a
fever, and IV vancomycin was started for a suspected cen-
tral line infection. On day 12, the patient complained of
pruritic palms and soles, which resolved following diphen-
hydramine administration. The patient developed an urti-
carial rash on his lower abdomen and neck on day 15.
The vancomycin was discontinued on day 17, and the
central line was changed. His oral intake at that time was
approximately half of his estimated daily requirements,
and his PN was cycled off for 8 hours. The rash persisted
during both the cycle-off and cycle-on periods. The lipids
and MVI were excluded from the PN for 1 infusion
period, but the symptoms did not change. The lipids and
MVI were restarted the next day. On day 21, central
access was lost, and the rash persisted for 5 days without
PN. A Broviac catheter was placed, and the PN was
resumed with the same cycle-on and cycle-off schedule.
Within 40 minutes of the PN infusion, the patient devel-
oped edema of the lips, tachycardia, tachypnea, and stri-
dor. The PN was discontinued, IV diphenhydramine and
subcutaneous epinephrine were administered, and the
symptoms resolved within 24 hours. Skin prick tests of
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Table 3. Summary of Case Reports of Parenteral Nutrition—Induced Hypersensitivity

Citation Patient’s Age Hypersensitivity Reaction Most Likely Causative Agent

Bartels et al (present study) 16y Total-body pruritic urticarial rash MVI component of PN

Wu and Chen® 8y Pruritic erythematous rash on face and chest Vitamin B complex contained in MVI

component of PN

Market et al® 4y Urticarial, pruritic rash on palms, soles, Sulfites contained in amino acids or
lower abdomen, and neck; edema of lips; vitamin K, in MVI component of PN
tachycardia; tachypnea; and stridor

Bullock et al'? 34 mo  Pruritus and hives along diaper line and MVI component of PN
thighs

Levy and Dupuis'® 16y Pruritic rash on arms, check, back, and head Polysorbates in MVI component of PN

Pomeranz et al® 4y Tachycardia, severe stridor, unmeasurable Travasol, magnesium sulfate, or MVI

blood pressure, dyspnea, cyanosis, and

component of PN

generalized edema of skin

MVI, multivitamin; PN, parenteral nutrition.

the PN solution, lipids, and undiluted Aminosyn 10%
(Abbott Laboratories, Abbott Park, IL) were negative,
whereas undiluted MVI (MVI-Pediatric, Armour
Pharmaceutical, Kankakee, IL) was slightly positive.
Intradermal injection of Aminosyn 0.1% resulted in a
moderate response. The authors stated that the results of
the skin testing were inconclusive and believed that the
risks associated with rechallenge of the vitamin-free PN
solution outweighed the benefits. The authors concluded
the anaphylactic reaction was an immunoglobulin
E-mediated type I allergic response, but they could not
identify the causative agent with certainty. They did state,
however, that the reaction may have been due to the
sulfites contained in the amino acid solution or to the
vitamin K, component of the MVI.?

Bullock et al'? reported a suspected allergic reaction
to a PN solution containing a pediatric MVI preparation
in a 34-month-old female hospitalized with a left upper
quadrant mass and a diagnosis of stage IV neuroblastoma.
The child developed anorexia, weight loss, and mucositis
after completion of her chemotherapy. PN was initiated
containing amino acids, dextrose, IV lipids, electrolytes,
minerals, trace elements, and MVI and was cycled over
12 hours at night. The child developed pruritus and hives
along the diaper line and thighs 5 hours after initiation of
PN, which resolved with diphenhydramine administra-
tion. The following day, PN was administered without
lipids, and the child developed a similar rash within 90
minutes, which again resolved after diphenhydramine.
The next PN solution was prepared without addition of
the MVI, with lipids piggybacked into the central venous
catheter, and no adverse effects were noted. The authors
suspected that a component of the parenteral MVI prepa-
ration or of the diluent was responsible for this patient’s
allergic reaction.

Another case report described a suspected allergic
reaction to a PN solution containing MVI in a 16-year-old
male with Burkitt’s ymphoma and a history of hypersen-

sitivity to sulfonamides. PN was started on his third day
of admission as an amino acid and glucose solution con-
taining MVI (MVI Pediatric; Rorer Canada). The total
daily amount of PN solution was divided into 2 IV bags,
one of which did not contain the MVI. Shortly after start-
ing the PN with MVI, the patient developed a raised
white pruritic rash on his arms, chest, back, and head,
which resolved after discontinuation of the PN. The bag
containing PN without vitamins was administered after
24 hours and was not associated with any adverse effects.
The patient was rechallenged with the PN and MVI solu-
tion and developed a similar rash, which again disap-
peared after the infusion was discontinued. PN without
MVI was continued for another 4 days with no adverse
effects. The authors concluded that the polysorbate 80
and polysorbate 20 contained in the MVI were the most
likely cause of this patient’s urticaria.'

Pomeranz et al® reported a case of a 4-year-old boy
hospitalized for colostomy closure who developed an ana-
phylactoid reaction to peripheral parenteral nutrition
(PPN) containing dextrose, Travasol (Baxter, Deerfield,
IL), MVI-12 (Hospira, Lake Forest, IL), magnesium sul-
fate, zinc, and calcium. Within 15 minutes of PPN initia-
tion, the patient developed tachycardia, severe stridor,
unmeasurable blood pressure, dyspnea, cyanosis, and
generalized edema of the skin. Within 2 hours of discon-
tinuation of the PPN and administration of IV hydrocor-
tisone, the symptoms improved. Ten weeks after the
anaphylactoid reaction, dermal skin testing was per-
formed and demonstrated sensitivity to the Travasol solu-
tion as well as the MVI-12 and magnesium sulfate. The
authors concluded the anaphylactoid reaction was most
likely due to the Travasol, magnesium sulfate, or a com-
ponent of the MVI-12.

The MVI component in the PN in our case report
contained polysorbate 80 and polysorbate 20, both of
which were also contained in the MVI used in the case
report by Levy and Dupuis.'? Polysorbates are hydrophilic,
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nonionic surfactants that are used as oil-in-water emulsi-
fiers for pharmaceutical products. Polysorbate 80 is a
known allergen, most likely as a result of complement
activation.'® Polysorbate 80 has been shown to inhibit
lymphocyte transformation in vitro, and it is suspected of
causing thrombocytopenia, renal failure,
hepatomegaly, splenomegaly, cholestatic jaundice, ascites,

azotemia,

and pulmonary deterioration in premature neonates.”

If an allergic reaction to PN or lipid emulsion is sus-
pected, the infusion should be immediately withheld,
and, if necessary, the patient should be treated with anti-
histamines until the reaction resolves. The allergen must
be identified and removed from the PN solution if PN
therapy must be restarted. If MVI is the suspected causa-
tive agent, consider using single-entity vitamins without
polysorbate if available. Desensitization procedures may
be considered if PN therapy is to be prolonged. Although
allergic reactions are a rare complication of PN or lipid
emulsion therapy, clinicians should be aware of the
potential for a hypersensitivity reaction to occur and
understand how to best manage this complication.
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