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CASE REPORT
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ABSTRACT
Introduction: Anti-interleukin (IL)-5 therapy is a novel drug class clinically effective in patients
with diverse eosinophil-related disorders such as allergic eosinophilic asthma, eosinophilic
granulomatosis with polyangiitis (EGPA), nasal polyposis, eosinophilic COPD, and other non-
pulmonary disorders such as eosinophilic esophagitis. Chronic eosinophilic pneumonia (CEP)
is a steroid responsive disorder, however, relapses are common following corticosteroid
tapering. Case Study: We present the case of a 42-year-old woman with steroid-dependent
relapsing CEP successfully treated with anti-IL-5 antibody. Results: Treatment with anti-IL-5
antibody resulted in remission with the ability to taper off the steroids, and no recurrence
of the disease for 6months. Conclusion: Our case report supports the potential use of anti-
IL-5 therapy for remission of patients with CEP with recurrent relapses. Whether, it would
also be an effective initial therapy might also be an area that deserves future investigation.

Abbreviations: ANA: Antinuclear antibody; ANCA: Antineutrophil cytoplasmic antibodies;
BAL: Broncho-alveolar lavage; CEP: Chronic eosinophilic pneumonia; CT: Computed tomog-
raphy; EGPA: Eosinophilic granulomatosis with polyangiitis; IL-5: Interleukin-5
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Introduction

Chronic eosinophilic pneumonia (CEP) is an idio-
pathic pulmonary disease associated with abnormal
and significant accumulation of eosinophils in the
lung parenchyma [1]. Systemic corticosteroids are the
mainstay of treatment in CEP. We present the case of
a patient with glucocorticoid-dependent CEP who
was successfully treated with anti-interleukin-5 (anti-
IL-5) antibody.

Case study

A 42-year-old woman with type 2 diabetes mellitus,
with a 28 pack year smoking history, actively smoking
cigarettes and marijuana, presented with a 3 months’
history of cough, low grade intermittent fever, dyspnea
on exertion and right sided pleuritic chest pain, poorly
responsive to multiple courses of antibiotics. We first
met her during her admission to the intensive care unit
for hypoxic respiratory failure requiring mechanical
ventilation. Computed tomography (CT) of the chest

showed ground glass opacity in the left upper lobe and
patchy bilateral lower lobes consolidations with small
to moderate bilateral pleural effusions (Figure 1(A)). A
diagnostic thoracentesis of the right pleural effusion
was performed and revealed an exudative effusion with
23% eosinophils [2]. A Broncho-alveolar lavage (BAL)
was also performed and the cell count contained 48%
eosinophils [3] with no organisms on gram stain, silver
stain, acid fast and fungal stains. Further work up
was unrevealing for parasitic, fungal, mycobacterial
infection, HIV, vasculitis (antinuclear antibody (ANA),
antineutrophilic cytoplasmic antibodies (ANCA),
rheumatoid factor, antiproteinase 3, myeloperoxidase)
and hematologic causes (Janus-activated kinase (JAK-
2), BCR/ABL mutation). Hence, patient was diagnosed
with CEP and was started on systemic glucocorticoids
at 0.5mg/kg. Our patient had significant improvement
and was subsequently liberated from mechanical venti-
lation within 48h of starting the treatment. Repeat CT
scan chest after 1month of therapy revealed complete
resolution of the parenchymal and pleural abnormal-
ities (Figure 1(B)).
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The patient was then maintained on prednisone
0.5mg/kg and was followed regularly after hospital
discharge. Attempts at tapering the glucocorticoids
were met with four relapses over the course of
18months, which were associated with worsening
clinical symptoms, multiple hospital admissions and
relapsing radiographic pulmonary infiltrates. She also
experienced many side effects from chronic steroid
use including a 40 lb. weight gain, mood swings, lin-
gual thrush, carpal tunnel, facial acne, Cushingoid
facies and muscle wasting.

Eighteen months from the initial presentation and
after multiple failed attempts at tapering steroids, the
decision was made to start off-label novel anti-IL5
for CEP.

Results

At the time of her last relapse, Mepolizumab at a dose
of 100mg every four weeks was started (Figure 2).
Her symptoms decreased several days after the admin-
istration of Mepolizumab. About 2weeks after the
administration of Mepolizumab while tapering off the
corticosteroids, her symptoms disappeared, and her
peripheral blood eosinophil counts decreased to the
normal range (Figure 2). However, six months into
her treatment, she developed a local reaction to the
injection site followed by a mild anaphylactic reaction
consisting of subjective feeling of glottis closure.

Mepolizumab was then discontinued and switched
over to intravenous Reslizumab 3mg/kg infusion
every four weeks, which is another anti-IL-5 approved
for severe uncontrolled asthma [4,5]. Two months
later, we were able to completely taper off the steroids:
She required a total of eight months’ overlap of anti-
IL5 and tapering doses of steroids. She had been off
the steroids since with no recurrent relapses. The only
medications were given through the whole course of
the treatment were glucocorticoids, Mepolizumab and
Reslizumab. However, in august of this year she had a
relapse while on Reslizumab and steroids were
restarted with resolution of her symptoms and radio-
logic abnormalities. She had been off steroids for
6months. Steroids are presently being re-tapered.

Discussion

CEP is a rare disorder associated with abnormal
eosinophilic lung infiltration. It is characterized by
alveolar and blood eosinophilia and peripheral pul-
monary infiltrates on chest imaging. All treated
patients show an excellent and rapid response to sys-
temic corticosteroid therapy and favorable prognosis.
However, relapses are frequent after weaning or stop-
ping treatment. To date, treatment options are almost
nonexistent in patients with steroid dependent disease
and in those with glucocorticoids side effects.

Figure 1. (A) CT chest at time of diagnosis: There was diffuse patchy areas of ground glass opacities/consolidations involving bilat-
eral upper lobes (blue arrow). A focal consolidation in the posterior inferior portion of left lower lobe (red arrow). (B) CT chest after
starting treatment with corticosteroids: Resolution of previously seen extensive multilobar ground glass opacities (green arrow).
Resolution of the focal consolidation (purple arrow).
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Interleukin-5 is a pro-eosinophilic cytokine known
to play a pivotal role in eosinophilic chemotaxis,
eosinophil survival activity, degranulation, proliferation
and terminal differentiation to eosinophils [6]. In
eosinophilic pneumonias, there is evidence that the
absolute number of eosinophils is significantly corre-
lated with the IL-5 concentration in the BAL fluid of
patients [7]. It is logical to postulate that giving medi-
cation that target eosinophils by decreasing their pro-
duction and survival, could help in treating CEP. One
of the novel and striking new drug classes in the allergy
field is anti-IL-5 antibody, which has the ability to con-
trol many diseases in which eosinophils play a major
role such as eosinophilic asthma [4,5,8–10], hyper
eosinophilic syndrome [11,12], eosinophilic granuloma-
tosis with polyangiits (EGPA) [13], eosinophilic COPD
[14], and even non-pulmonary diseases such as nasal
polyposis [15] and eosinophilic esophagitis [16].

There have been a few case reports of Omalizumab
anti-IgE treatment for refractory CEP [17–19]. However,
all these patients had coexisting allergic asthma which
our patient did not have. To our knowledge, targeting
IL-5 cytokines has never been done in patients with
CEP. We started Mepolizumab at a dose of 100mg
every 4weeks which is the dosage used to treat eosino-
philic asthma. We then switched over to Reslizumab
infusion 3mg/kg every 4weeks due to a possible ana-
phylactic reaction.

While it could be argued that perhaps the patient’s
eventual remission was due to her prolonged steroid

course, this seems unlikely. She had multiple remis-
sions whenever we tried to get her glucocorticoid
below 15–20mg. In contrast, once we started anti-Il-5
therapy, the patient had no relapse of CEP for
6months off steroids. No adverse events were noted
with using Reslizumab. We are planning to continue
Reslizumab with careful observation of the patient.

Although long-term safety of Mepolizumab and
Reslizumab treatment is demonstrated in multiple
studies, there is no clear evidence to suggest the rec-
ommended duration of these agents for either CEP or
asthma. In asthma it is hard to predict in the short
term who will have long term benefits from these
agents. Conversely, in those who appear to benefit
from the drug there is no clear consensus on when it
would be reasonable to consider stopping the medica-
tion to see if it is still needed. In a recent study in
asthma the authors could not find a clear clinical
marker at 16weeks that would predict who would and
wouldn’t have long term benefit from Mepolizumab
to help the decision of determining the duration of
treatment [20]. Fortunately, intravenous Reslizumab
3.0mg/kg displays favorable long-term safety and sus-
tained long-term efficacy in treating moderate-to-
severe eosinophilic asthma. These finding were main-
tained for up to 2 years [21]. Despite the patients
relapse on therapy with Reslizumab, we are planning
to continue therapy with Reslizumab as the patient on
balance appeared better on this agent as she was off
steroids for a considerable time before relapsing

Figure 2. Treatment course. The patient responded to prednisone treatment, but relapsed each time we tapered it down to
20mg/day. For easier illustration, we included only her last three relapses with tapering of corticosteroids before starting the IL-5
therapy. Patient had initial decrease in blood eosinophil counts consistent with the remission while on steroids, but her levels ele-
vated again every time she relapsed. After starting IL-5 antagonist, the patient was tapered off steroids completely with no relap-
ses. The patient had also consistent decrease in eosinophil count in the blood to normal levels. The patient got total of 13 doses
of IL-5 antagonist. Mepolizumab (100mg q 4weeks) was started in July 2017, six doses were total were given. It was stopped after
the sixth dose for possible anaphylactic reaction, and Reslizumab (3mg/kg q 4 weeks intravenous) was started, total 7 doses were
given before she relapsed again in Aug 2018. She is now on Reslizumab, and started Prednisone with tapering.
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compared with recurrent exacerbations prior to its
institution when steroids were lowered below 20mg.

Conclusion

To date, the only treatment modality for recurrent or
relapsing CEP is systemic steroids. While this therapy
is extremely effective, chronic steroid usage due to
relapses can be associated with many serious side
effects. Thus, there is the need for alternative therapies
that could be used in patients with recurrent relapses.
Our case report supports the potential use of anti-IL-5
therapy for remission of patients with CEP with
recurrent relapses. Furthermore, IL-5 inhibitors have
much fewer side effects than chronic systemic gluco-
corticoids, and it can be used safely in the long term.
IL-5 inhibitors might be a good treatment option for
CEP with recurrent relapses or serious side effects of
steroid therapy with the goal to reduce steroid dosage
and reduce exacerbation rate similar to its use in
asthma. Whether, it might also be an effective initial
or adjunctive therapy in patients with milder disease
might also be an area that deserves future investiga-
tion. We utilized the asthma dosage in our patient.
Mepolizumab has been used at a higher dosage
300mg for eosinophilic granulomatosis with polyan-
giits (EGPA). The optimal dosage for CEP would also
be an area for future investigation.
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