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Severe asthma with eosinophilic gastroenteritis effectively managed by # cneck for updates

mepolizumab and omalizumab

Eosinophilic gastroenteritis and asthma are typically treated with
systemic corticosteroids in severe cases, but chronic corticosteroid
use often leads to serious long-term adverse effects.! We report a
unique case in which eosinophilic gastroenteritis, esophagitis, and
severe asthma refractory to systemic corticosteroids was and is being
effectively managed by mepolizumab and omalizumab.

A 67-year-old woman presented with a history of childhood
asthma that gradually worsened to severe asthma around the age of
58 years. In 2013, this patient visited the emergency department
7 times and was admitted 6 times because of asthma exacerbations.
She had chest tightness, cough, dyspnea, occasional headache, and
sinus symptoms with purulent nasal discharge and fullness. She also
had, approximately every 2 months, intractable nausea, vomiting, and
diarrhea that would lead to emergency visits. In 2014, her forced expi-
ratory volume in 1 second (FEV;) over forced vital capacity (FVC) was
0.47, FEV, 1.71 L (71.67% predicted), and FVC 2.5 L (81.66% predicted).
Test results for both perinuclear antineutrophil cytoplasmic antibodies
and cytoplasmic antineutrophil cytoplasmic antibodies were negative,
in addition to skin prick test and serum negativity to Aspergillus fumi-
gatus. Her skin testing showed a positive reaction to dust mites and
ragweed and was negative to Alternaria, Cladosporium, Penicillium,
tree, grass, and animal dander. Quantitative immunoglobulin (Ig)G,
IgM, IgA, and IgG subclasses and alpha-1 antitrypsin were not remark-
ably out of range. Her IgE in 2013 at the time of presentation was
1,236 KIU/L, and eosinophil levels taken at this time and 1 month later
were 230 and 400 x 10°/L, respectively. She was diagnosed with
eosinophilic esophagitis and gastroenteritis, because her biopsy
results showed 40 to 50 eosinophils per high-power field, respectively.
Eosinophils were found in the lung and sputum. The patient com-
plained of vomiting and diarrhea caused by gastrointestinal (GI) symp-
toms, but she maintained stable weight. With the aforementioned, she
was believed to have had a component of allergic asthma.

To relieve her asthma and GI symptoms, she was prescribed oral
prednisone and steroid inhalers. Prednisone dosage ranged from O to
50 mg daily between 2013 and 2016, depending on symptoms. Sev-
eral attempts to taper prednisone were not successful because of per-
sistent asthma and GI symptoms. She received fluticasone/
salmeterol, fluticasone, salbutamol, ipratropium, budesonide/formo-
terol, ciclesonide, budesonide, aclidinium, and montelukast but
stopped most of them after at least a 2-month trial because of lack of
efficacy. The inhaled steroids were at maximum doses as per the
Canadian Thoracic Society 2012 Asthma guidelines.? Although she
was adherent to the 6-food elimination diet, she was still dependent
on prednisone for GI symptoms, and blood eosinophil counts
remained high (eosinophil percentage, 9.4%; absolute, 710 cells/.L).
Panel testing of 50 common food allergies was entirely negative with
appropriate positive control.
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no conflicts of interest to disclose.

She started mepolizumab in March 2016, at which point her
serum eosinophils were 790 x 108/L and IgE was 1,110 KIU/L. Mepoli-
zumab was chosen to target what was thought to be an overall net
benefit to the patient, with eosinophils driving both the GI symptoms
and asthma. She received 100 mg mepolizumab subcutaneously once
every 4 weeks without any noticeable adverse effects. By November
2016, eosinophilic gastroenteritis was effectively controlled with
mepolizumab. However, her asthma symptoms were unabated, with
persistent wheezing, chest tightness, and chronic cough. She was tak-
ing fluticasone/salmeterol 250 g 2 inhalations twice daily, glycopyr-
ronium 50 pg 1 inhalation once daily, and salbutamol as needed
(approximately 6 inhalations daily on average) at the time. Her spi-
rometry in September 2017 showed that her airway was obstructive:
FEV; to FVC ratio of 0.66, FEV; of 2.01 L (71% predicted), and an FVC
of 3.05 L (85% predicted).

Because of recurrent asthma exacerbations in fall thought to be
related to ragweed, 300 mg omalizumab was added to her regimen in
October 2017. This was off the dosing monograph range and was cho-
sen at the physician’s discretion. She has received 10 injections since
then without any health concerns. Two weeks after the first injection,
her respiratory symptoms improved dramatically. She experiences
minimal wheeze and mild dyspnea, and she reduced her use of salbu-
tamol to 3 or 4 puffs per week. She is no longer dependent on predni-
sone for any symptoms.

In allergic asthma, both allergic response and eosinophil activa-
tion are reliant on type 2 helper T cells (Ty2).! When the airway
encounters allergens, Ty2 promote the production of IgE, which in
turn binds to leukocytes to release inflammatory cytokines.> Acti-
vated T2 themselves secrete interleukin 5, which induces eosinophil
maturation. When migrated to the lung mucosa, the eosinophils con-
tribute to airway remodeling.

Mepolizumab is a humanized monoclonal antibody that inhibits
interleukin-5. Mepolizumab has been shown to be effective in reduc-
ing eosinophil levels in serum in eosinophilic GI disorders,* in esoph-
ageal biopsy specimens, and in serum in eosinophilic asthma.’
Omalizumab binds free IgE and is indicated for allergic asthma.’
Whether omalizumab has efficacy in eosinophilic esophagitis or gas-
troenteritis is not clear.”

Because mepolizumab has a distinct mechanism of action from
omalizumab, using both biologics may have a synergistic effect if a
patient has both eosinophilia (visceral and peripheral) and allergic
asthma. Possibly mepolizumab treated the visceral Gl eosinophilia
while the omalizumab treated the allergic asthma. Another explana-
tion is that although eosinophilia contributed to asthma pathogenesis,
her allergic response was equally important in inducing respiratory
symptoms irrespective of mepolizumab’s effect on airway eosinophils.

Previous studies reported that initiation of omalizumab therapy
may unmask underlying diseases, including an eosinophilic disease,
Churg-Strauss syndrome.®® This suggests that when multiple dis-
eases are present simultaneously, single biologic therapy may not be
sufficient to treat all symptoms or conditions. Our case supports the
idea that multiple biologics are an option if the patient is refractory to
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all other drugs for their specific individual conditions. Moreover,
another report showed that a patient with severe allergic broncho-
pulmonary aspergillosis successfully tapered off oral prednisone after
mepolizumab and omalizumab combination therapy.'® No clinical
trial has investigated the efficacy and safety of this combination ther-
apy; thus, more studies are needed to examine the potential benefits
and adverse effects of this approach.
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