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Milk protein allergy-induced reactions from lactose-containing dry powder inhalers (DPIs) have not been
widely described in the literature. Lactose is a common inactive ingredient in many pharmaceutical products
thatis used to enhance the stability of active substances in medicinal products, including asthma medications.
Contamination of lactose with milk proteins has been identified in reports of inhaled corticosteroid product
lot testing. Serious respiratory sequelae may follow after the inhalation of a DPI corticosteroid in a patient
with milk protein allergy because DPIs that contain lactose may be contaminated with milk proteins. Lactose-
containing DPIs are contraindicated in patients with milk protein allergy. Although manufacturers identify
this contraindication in product package inserts, some drug references may not include this information
and health care professionals may lack awareness. Clinicians should consider reviewing multiple medica-
tion resources for warnings and contraindications of medications to prevent complications. We describe a
refractory asthma exacerbation secondary to a hypersensitivity reaction following administration of a lactose-
containing DPI corticosteroid and long-acting B, agonist combination in a child with a milk protein allergy.
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INTRODUCTION

Inhaled corticosteroids (ICSs) are first-line asth-
ma maintenance therapy in children and adults
as recommended by the National Heart, Lung,
and Blood Institute asthma guidelines.' ICSs are
available as a dry powder inhaler (DPI) and as a
hydrofluoroalkane (HFA) formulation for single
agents or for combined therapy with long-acting
B, agonists. DPI formulations may include a sta-
bilizing lactose excipient. Lactose, found in milk,
is a common inactive ingredient in some asthma
medications and is used to enhance the stabil-
ity of active substances in medicinal products.
Literature and manufacturer labeling of lactose-
containing DPIs indicate purification processes
have resulted in lactose contamination with milk
proteins® that may result in further complications
if inhaled by patients with milk protein allergy.
DPI manufacturer package inserts include re-
ports of anaphylactic reactions in patients with
milk protein allergies and list milk protein allergy
as a contraindication, but this reaction is not

discussed in all medication resources. Only one
case report exists in the literature that describes
a pediatric patient with persistent asthma who
developed anaphylaxis after treatment with a
lactose-containing DPIL.® This child with severe
milk protein allergy previously received the same
lactose-containing DPI without complications,
but anew lot of the product resulted in a reaction.
To our knowledge, we present the first refractory
asthma exacerbation in a child with milk protein
allergy resulting from a hypersensitivity reaction
following the administration of a combination
fluticasone and salmeterol DPI (Advair Diskus,
GlaxoSmithKline, Research Triangle Park, NC).

CASE

A9-year-old African American boy with a his-
tory of moderate persistent asthma presented
to the emergency department with a complaint
of shortness of breath. He required admission
for an asthma exacerbation. Patient triggers in-
cluded a sick contact with an upper respiratory
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infection and a recent weather change, causing
windy and dusty conditions in West Texas. Past
medical history was significant for moderate to
severe persistent asthma, diagnosed at the age
of 1 year by his primary care physician based
on clinical symptoms, and a strong family his-
tory of asthma in both parents and two siblings.
His home asthma regimen included albuterol
sulfate via a handheld nebulizer as needed.
He was on nebulized budesonide as a younger
child but had not been on maintenance therapy
for the last few years. His parents reported his
asthma had not been a problem for the period he
was off his controller medication and only used
albuterol a couple of times per week. However,
assessment of his symptoms would later reveal
that his asthma was more severe than the family
recognized. The family listed no known drug
allergies, but they did identify a food allergy to
milk and indicated that it caused problems with
his asthma when he was a toddler.

Following the review of his clinic chart, we
found the patient presented as a young infant
with irritability and blood in his stool. He was
diagnosed with a milk protein allergy and was
treated by changing his formula to a hydrolyzed
formula (Similac Expert Care Alimentum, Abbott
Nutrition, Columbus, Ohio). He also had eczema,
and it was noted that his asthma and eczema
would flare for several days following ingestion
of products containing milk. He had no history
of seeing an allergist, and no formal testing of
a milk allergy protein had been pursued as is
typical with milk protein allergy. No previous
adverse reactions to inhaled asthma medications
were documented.

Prior to admission for his asthma exacerbation,
the patient received albuterol sulfate with an
ipratropium bromide treatment via nebulizer in
the emergency department. Intravenous methyl-
prednisolone was also administered using a dose
of 2mg/kg per dose. Oxygen saturation was 94%
on room air; however, his lung exam revealed
poor air movement and tachypnea with increased
work of breathing. On the pediatric ward, we
initiated nebulized albuterol sulfate every 3
hours, and prednisolone liquid at a dosage of 1
mg/kg/day. His condition improved; physical
examination revealed increased air movement,
and his albuterol treatments were to be spaced
to every 4 hours. After further evaluation of the
patient’s severe chronic asthma symptoms, we

initiated a maintenance regimen to include an
ICS and a long-acting B, agonist combination
device in preparation for discharge planning.
We chose to start this maintenance therapy in
the hospital to teach the family about asthma and
demonstrate the use of the device to be included
in his routine at home. He continued to receive
prednisolone to treat his exacerbation. At the time
of his hospitalization, the combination product
readily available was Advair Diskus DPI, with
the recent introduction of Advair HFA (Glaxo-
SmithKline) with the same active ingredients.
Initially, Advair Diskus DPI was ordered for that
evening, and upon clarification of the patient’s
milk protein allergy, the order was changed to
the Advair HFA product. We notified the family
of the required change in medication and the
rationale. However, the pharmacy had already
delivered the Advair Diskus to the pediatric
ward and the patient received one dose in the
early afternoon prior to the change of the order.
He developed subsequent chest tightness over
the next few hours without requiring oxygen
therapy, and required an increased frequency of
albuterol treatments to every 1 to 2 hours for the
next 12 hours. That evening he correctly received
the HFA formulation.

On the second day, we initiated azithromycin
suspension for possible Mycoplasma pneumoniae
when his condition did not improve. Albuterol
treatments were spaced to every 3 hours. On the
third day, his prednisolone dosage was increased
to 2 mg/kg/day and his albuterol remained at
every 3 hours. However, this did not improve
his pulmonary status. He continued to have
problems with poor air movement, and 1 day
later we consulted pulmonology, and oral ste-
roids were increased to 4 mg/kg/day. Albuterol
sulfate treatments remained at every 3 hours. An
outpatient allergy workup was recommended.
He remained in the hospital for 2 additional
days and then met criteria for discharge home
with nebulized albuterol treatments spacing to
every 4 hours. At discharge, the patient had no
further episodes of hypersensitivity reaction fol-
lowing the administration of the HFA formula-
tion. During the 6-day hospital stay he remained
clinically stable but became refractory to treat-
ment following the DPI dose. He required an
increased frequency of albuterol treatments, with
an inability to extend the treatment interval. This
case prompted us to investigate why an asthma
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exacerbation that was improving as expected
turned into a prolonged hospitalization for this
child. At the same time, it provided awareness
of this problem for all health care professionals
in our hospital and led to the close following of
patients with milk allergies.

DISCUSSION

Food allergies affect about 6% of pediatric pa-
tients,* with some allergies persisting into adult-
hood, and eggs, peanuts, and milk result in the
majority of allergic reactions in young children.’
Milk allergy rates account for 3% of food allergies
in people of all ages as self-reported symptoms
and are described as the highest in comparison
with peanut, egg, fish, and crustacean shellfish
allergies.” Milk protein allergies may be classified
into type I or type IV reactions. The severity of
type I or immunoglobulin E-mediated allergic
reactions is attributed to the quantity of the aller-
gen, the route (inhalation, ingestion, or injection)
of the exposure, and the duration of treatment, as
seen with drug allergies,® with larger volumes of
allergens increasing the severity of the reaction.’”
Clinical manifestations generally start within
minutes and may include skin rashes, vomiting,
or airway swelling with difficulty breathing
requiring removal of the offending agent, and
possible pharmacological intervention.>® Milk
protein allergy is often caused by a delayed
hypersensitivity reaction, which is a type IV or
cell-mediated allergic reaction.

The cell-mediated response results in damage
to intestinal cells. Damage to stomach lining re-
sults in allergies to antigens, as is seen with milk
protein allergy. Milk protein allergy often causes
abdominal pain, blood in the stool, irritability,
and skin rash, and may require more steroid use
in asthma.’ The diagnosis is made clinically and
treatment involves removing milk protein from
the diet. Milk protein allergy is often confused
with lactose intolerance. Lactose intolerance is
not an allergic reaction.” Individuals with lac-
tose intolerance have problems digesting foods
containing lactose because of a deficiency in
lactase, an enzyme found throughout the small
intestine. After consuming foods containing
lactose, patients present with diarrhea, bloating,
and abdominal pain. Treatment involves either
avoiding these offending foods or replacing the
enzyme using an oral supplement. In this case,

the patient developed complications following a
dose of a lactose-containing DPIbecause of a type
IV hypersensitivity reaction. After a review of
the literature, no other similar cases were found
in the literature.

A search of PubMed, the Database of Abstracts
of Reviews of Effects (DARE), and Google Scholar
through November 2013 using the search terms
“asthma,” “lactose,” “anaphylaxis,” “hyper-
sensitivity reaction,” “milk protein,” and “dry
powder inhaler” revealed one letter to the editor
case report® involving shortness of breath after
consecutive doses of inhaled Advair Diskus. A
comparable search on http://www.google.com
provided reports, journal search results, child
health alert, blogs, and concerns of lactose-con-
taining DPIs in asthma. Reports of anaphylaxis or
hypersensitivity reactions associated with lactose
in food additives, occupational environments,
lactulose, and intravenous methylprednisolone
are found in the literaure.®*'? In the Table, we
present a review of asthma medications in the
United States that contain lactose.’*"” A total of 5
of the 17 inhaled asthma medications contain lac-
tose, all of which are DPIs. Lactose is also found
in Spiriva HandiHaler (Boehringer Ingelheim
Pharmaceuticals Inc, Ridgefield, CT), Foradil
Aerolizer (Merck & Co Inc, Whitehouse Station,
NJ), and some Canadian product formulations.

Nowak-Wegrzyn et al*® provided a report of
milk protein contamination in DPIs and brought
awareness to the lack of broad contraindications
or warnings in package inserts for individuals
with milk protein allergies. Their abstract details
the evaluation of 4 lactose-containing DPIs (two
lots of each product) for milk proteins, with the
detection of milk proteins in all product lots.
The authors recommended future clinical chal-
lenge studies to determine the significance of
lactose-containing DPI milk protein contamina-
tion and suggest that food allergens may induce
acute bronchospasms. Lactose purity may vary
between medication lots among manufacturers,
requiring caution in susceptible patients.

Nowak-Wegrzyn and colleagues’® provide a
case report of milk protein-contaminated DPIs
in an 8-year-old patient with severe milk protein
allergy and persistent asthma. The patient was
treated with Advair Diskus for several months
without any complications. Following 3 consecu-
tive doses from a new product lot, the patient
developed chest tightness and distress, requiring
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Table. Asthma Medications Containing Lactose'-"’

Brand Name (Generic)

Lactose Type/Excipient Amount

No. of Cases of Hypersensitivity

Advair Diskus (fluticasone
propionate and salmeterol)

Asmanex Twisthaler* (mometasone
furoate)

Flovent Diskust (fluticasone
propionate)

Pulmicort Flexhalert (budesonide)

Lactose/12.5 mg per blister
Small amounts of anhydrous lactose/
amounts not indicated

Lactose/12.5 mg per blister

Small amounts of lactose monohydrate/

1 case; pediatric (8-yr-old)

None identified

None identified

None identified

amounts not indicated

Serevent Diskust (salmeterol
xinafoate)

Lactose/12.5 mg per blister

None identified

* Merck Sharp & Dohme Corp, Whitehouse Station, NJ
t GlaxoSmithKline, Research Triangle Park, NC
t AstraZeneca LP, Wilmington, DE

treatment with diphenhydramine and an inhaled
bronchodilator. A product challenge resulted in
chest tightness and hypotension, requiring treat-
ment with epinephrine, diphenhydramine, and
prednisone. The patient was subsequently initi-
ated on the single-agent formulations without
complications. This letter to the editor suggests
lactose purity may vary between medication
lots among manufacturers, requiring caution in
susceptible patients.

Despite the reports of reactions following the
use of lactose-containing DPIs in milk protein
allergy, there is evidence that suggests patients
with a milk allergy had no reported reaction
following the use of a lactose-containing DPI.*
Spiegel and Anolik performed a chart review
of more than 8000 asthma patients and identi-
fied 278 who were allergic to milk. Of these
milk-allergic patients, 21 patients of undefined
age received treatment with a lactose-containing
DPI. Evaluation of more than 700 months of treat-
ment with a DPIindicated no reaction following
the use of a lactose-containing DPI. The authors
indicated the amount of milk protein contamina-
tion might have been minimal, thereby avoiding
a reaction in their small population. Spiegel and
Anolik' suggest that despite a rare occurrence
of milk protein reactions, the avoidance of DPIs
should not occur, but rather close observation of
the patient is indicated.

Maiello et al’ reported a severe allergic reaction
with a lactose-containing oral lactulose solution
in a 4-year-old patient with milk protein allergy.
Dry cough, similar to that experienced during
an asthma exacerbation, occurred without other

symptoms. Subsequently, a lactulose challenge
of the patient produced a cough with wheezing,
oral itching, diffuse erythema with conjunctival
hyperemia, and sneezing. The patient received
cetirizine and albuterol, with a resolution of
symptoms 3 hours later. Oral asthma medica-
tions containing lactose include montelukast,
zafirlukast, prednisone, and prednisolone tablet
formulations, with the exception of Orapred
Orally Disintegrating Tablet (Shionogi Inc, Flor-
ham Park, NJ), that may cause an allergic reaction
and may warrant caution in patients with milk
protein allergy.

To our knowledge, our case report is the first
to present a refractory asthma exacerbation in a
child with a milk protein allergy resulting from
hypersensitivity following the administration of
a combination fluticasone and salmeterol DPI. In
our patient’s case, the onset of hypersensitivity
occurred after the DPI dose, with subsequent
symptoms of shortness of breath. Prior to that
dose, he had demonstrated improvement. After
the DPI dose, his asthma became refractory to
treatment. Following a review of his medica-
tion documentation, we concluded a probable
adverse drug reaction using the Naranjo® prob-
ability scale (score 6) following the administra-
tion of the DPI formulation in place of the HFA,
with a resultant hypersensitivity reaction, and the
refractory asthma exacerbation with a prolonged
hospital course. No other possible etiologies were
identified for the refractory asthma exacerbation.
We avoided rechallenge with the DPI formulation
because it was considered potentially dangerous
and unnecessary given the availability of the HFA
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formulation. Following the event we informed
the patient’s parents and hospital staff of the
administration of the DPI and educated everyone
to avoid DPIs in the future. Five years later the
family members have continued their diligence
and avoided the use of lactose-containing DPI
inhalers, preventing similar complications. He
still cannot tolerate milk protein, and his family
relocated prior to allergy workup in our city.
Anaphylactic reactions from lactose-containing
DPIs are described in manufacturer package
inserts, but currently the incidence of anaphy-
laxis or hypersensitivity reactions is unknown.
Package inserts provide warnings, contraindi-
cations, patient education, and lactose dosage
contents for health care professionals. Despite
this information being present in manufacturer
materials, quick access summary drug resources
commonly used by medical professionals do not
contain this information, or it requires the review
of several areas within the reference to identify
the information. This omission can create distress
and confusion among parents and physicians.

CONCLUSION

This case highlights that patients with milk
protein allergy and asthma require careful as-
sessment of medication options. Clinicians
should consider multiple medication resources
for reviewing warnings and contraindications of
medications to prevent complications. Greater
awareness of the contraindication of DPIs in milk
protein allergy is important for health care pro-
fessionals, including physicians, practitioners,
pharmacists, nurses, and respiratory therapists.
Those regularly prescribing DPIs in asthma pa-
tients should be aware of milk protein allergies
that may result in hypersensitivity reactions.
Lactose-containing inhaled medications should
not be administered to patients with milk protein
allergies.
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