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Successful Treatment of Chronic Eosinophilic Pneumonia with 
Anti-IgE Therapy

Anti-IgE therapy, using recombinant humanized anti-IgE antibodies, is clinically effective 
in patients with eosinophil-related disorders such as allergic asthma, allergic rhinitis, and 
chronic urticaria. Chronic eosinophilic pneumonia tends to respond promptly to systemic 
corticosteroid therapy, however; relapses are common following corticosteroid tapering. 
We treated two patients (17- and 19-yr-old males) of chronic eosinophilic pneumonia 
whose symptoms were cough and dyspnea on exertion. The symptoms were recurrent 
while tapering off corticosteroid. They were treated with anti-IgE antibody without 
recurrence for 2 yr and 15 months. Here, we first describe clinical experience of the 2 cases 
of chronic eosinophilic pneumonia. 
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INTRODUCTION 

Chronic eosinophilic pneumonia (CEP), a rare eosinophilic 
lung disease of unknown etiology, is characterized by peripher-
al blood eosinophilia and abnormal eosinophil accumulation 
in the lungs (1). CEP most commonly affects middle-aged wom-
en and is accompanied by asthma in more than 50% of cases. 
Symptoms of CEP can be easily relieved by systemic corticoste-
roid therapy; however, in most cases, recurrences are frequent 
after the end or tapering off of systemic corticosteroids, espe-
cially in those with a prior diagnosis of asthma (2, 3). 
 Anti-IgE treatment reduces circulating free IgE level, down-
regulates high-affinity IgE receptors (FcεRI) expression in in-
flammatory cells, and decreases serum and tissue eosinophil 
counts in many allergic diseases, including asthma, rhinitis, 
chronic urticaria and eosinophilic gastrointestinal disorders (4-
7). However, the efficacy of anti-IgE therapy in CEP has not been 
studied. Here, we first report two cases of CEP that were success-
fully treated with anti-IgE therapy. 

CASE DESCRIPTION

Case 1
A 17-yr-old non-smoking male presented with a 2-week history 

of dry cough and dyspnea on exertion at August 2009. The pa-
tient had a cough and shortness of breath during running at 
school 9 months prior and was diagnosed with bronchial asth-
ma. However, his asthma was not well controlled since he did 
not use regular maintenance therapy. During initial physical 
examination, coarse breathing was heard in both lower lung 
fields. The patient’s white blood cell count was 12,100 cells/mL 
with 29.6% eosinophils. Ground glass opacities were found in 
the patient’s lungs by chest computerized tomography (CT). A 
sputum differential count showed 97% eosinophils. The patient’s 
total IgE level was 1,758 IU/mL and he was sensitized to birch 
pollen by an allergy skin prick test. Serological testing for para-
sites (Toxocara, Anisakis, cysticercus, Paragonimus, sparganum, 
and Clonorchis) produced negative results. After 14 weeks of 
systemic (0.5-1 mg/kg) and regular inhaled corticosteroids, the 
patient’s serum eosinophil count was normalized (50 cells/mL). 
However, after tapering off of the oral corticosteroid dose, the 
patient’s peripheral eosinophil count was increased again to 
2,200 cells/mL and multiple new patchy consolidations were 
found by chest X-ray and CT. To reduce steroid requirement and 
eosinophil activation, 300 mg (4 mg/kg of body weight) of anti-
IgE antibodies were administered by injection every 2 weeks. 
After 10 cycles of anti-IgE therapy, the patient stopped taking 
oral corticosteroid. The patient maintained a normal peripheral 
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eosinophil count with no evidences of eosinophilic infiltration 
on radiologic findings. After 18 cycles of therapy, his asthmatic 
symptoms have been well controlled for more than 2 yr using 
only an ICS/LABA inhaler as maintenance medication. The pa-
tient’s peripheral eosinophil counts remain normal with no evi-
dence of relapse, and he continued to have normal chest X-rays 
(Table 1).

Case 2
A 19-yr-old non-smoking male presented with a history of cough, 
sputum, dyspnea on exertion and weight loss at August 2007. 
This patient had been diagnosed with asthma and was treated 
for 8 months prior. The patient had a white blood cell count of 
10,900 cells/mL with 7.2% eosinophils. A ground glass opacity 
was found in the patient’s right middle and left lower lobes on 
CT; high sputum eosinophil counts were also found (56%). The 
patient’s total IgE level was 368 IU/mL, and he was sensitized to 
house dust mite on skin prick test. Serological testing for para-
sites (Toxocara, Anisakis, cysticercus, Paragonimus, sparganum, 

and Clonorchis) produced negative results. After using a bude- 
sonide/formoterol inhaler and systemic oral corticosteroid, the 
patient’s lung infiltration and peripheral eosinophil count de-
creased; however, when we tried to reduce the systemic steroid 

Fig. 1. The radiologic findings before and after anti-IgE antibody treatment. Multifocal ground glass opacity and nodular opacities were seen in both lungs on CXR and chest CT 
before anti-IgE antibody treatment. These findings were cleared after anti-IgE antibody treatment.

Chest X Ray

Before anti-IgE therapy After anti-IgE therapy

CT scan

Table 1. Clinical characteristics of two cases after anti-IgE therapy

Case 1 Case 2

Gender Male Male
Age 17 19
Asthma Present Present
Symptom duration 2 weeks 8 months
Total IgE (IU/mL) 1,758 368
Before anti-IgE therapy
   Blood eosinophilia (cells/mL)
   Sputum eosinophil

 
3,600
97%

 
800
56%

After anti-IgE therapy
   Blood eosinophilia (cells/mL)

 
400

 
500

Anti-IgE therapy cycles 18 10
Anti-IgE therapy doses 300 mg 225 mg (6 times)/

150 mg (4 times)
Corticosteroid cessation After 10th cycle After 2nd cycle
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dose, the patient suffered recurrent respiratory symptoms with 
newly generated peripheral and lung eosinophilia several times 
over a 12-month period. To reduce the patient’s systemic steroid 
requirement and peripheral eosinophil activation, injections of 
225 mg (4 mg/kg of body weight) of anti-IgE antibodies were 
administered every 2 weeks. After two injections, the patient 
noticed significant improvement in his asthma symptoms and 
stopped taking systemic steroid. In total, the patient received 10 
cycles of therapy. His asthmatic symptoms, peripheral eosino-
phil count, and radiologic finding have been well maintained 
using an ICS/LABA inhaler with no evidence of relapse for 15 
months (Table 1, Fig. 1). 

DISCUSSION

CEP was first distinguished from other associated eosinophilia 
syndromes in 1969 (7). The onset of the disease is usually insidi-
ous, and the symptoms appear at least a few months before di-
agnosis. Both cases in this article diagnosed as having asthma 
several months ago before the onset of CEP, and had insidious 
symptoms with peripheral and bronchial eosinophilia in spu-
tum differential count and radiologic studies. We diagnosed 
CEP with above conditions, and treated with systemic cortico-
steroid in both cases. Although CEP responds well to systemic 
corticosteroid therapy during its initial phase, there is limited 
consensus concerning the long-term natural history and asso-
ciated treatment regimens. In 1993, Naughton et al. (3) reported 
on long-term (10 yr) prognosis of patients with CEP. Seven of 9 
patients who were tapered off steroids experienced clinical, he-
matologic, and radiologic relapses. Twenty-five percent of the 
patients were maintained on a regimen of low-dose steroid ther-
apy (3). These data suggest that most of CEP patients require 
long-term, low-dose systemic corticosteroid therapy in order to 
induce symptom remission and to prevent recurrent eosino-
philic infiltration into the lungs. The two cases presented in this 
study showed recurrent peripheral and pulmonary eosinophilia 
after the reduction of systemic oral steroid. Therefore, we tried 
anti-IgE therapy to reduce the patients’ systemic steroid require-
ment and observed that they have maintained the remission 
state without relapse.
 One of the most novel and striking new drugs in allergy field 
is anti-IgE antibody, which has the ability to control many aller-
gic diseases, including asthma, rhinitis, eosinophilic gastroin-
testinal disease, and refractory urticaria (4-7). Anti-IgE therapy 
results in a rapid reduction of free IgE levels and the down-reg-
ulation of FcεRI on basophils, mast cells, and other inflamma-
tory cells. Moreover, anti-IgE therapy has profound and signifi-
cant reducing effects on airway and tissue eosinophilia in pa-
tients with mild allergic asthma and on allergen-induced sea-
sonal increases in circulating and tissue eosinophils in subjects 
with allergic rhinitis (4, 7). Although the exact mechanism un-

derlying the reduction in eosinophils by anti-IgE therapy re-
mains unclear, some possible mechanisms have been suggest-
ed. Masanari et al. (9) showed that the reduction in eosinophils 
was more significant in those who had a low post-treatment free 
IgE level (< 50 ng/mL) than in those who had a relatively high 
post-treatment free IgE level (> 50 ng/mL) after anti-IgE injec-
tion. This suggests that a direct interaction with IgE receptors 
on eosinophils is a contributing factor. Noga et al. (10) found 
that the eosinophil apoptosis marker Annexin V was significant-
ly elevated in patients after anti-IgE treatment. Additionally, the 
secretion of GM-CSF, a vital cytokine for eosinophil survival, 
was reduced after anti-IgE treatment compared to those taking 
a placebo. These results suggest that eosinophil reductions dur-
ing anti-IgE therapy are caused by the induction of apoptosis 
through reduced GM-CSF secretion by T lymphocytes. Anti-IgE 
antibody therapy may give a beneficial effect for the patients 
with eosinophilia related conditions such as CEP. 
 In the present study, both patients benefited from anti-IgE 
therapy. Neither patient suffered from CEP-related respiratory 
symptom aggravation, and both stopped oral steroid use. No 
evidence of eosinophil activation in peripheral blood or lung 
tissues has been shown in follow-up studies. To date, the only 
treatment modality for recurrent CEP is systemic steroids. Con-
sidering the serious adverse reactions caused by long-term sys-
temic steroid treatment, this study supports the use of anti-IgE 
therapy for the induction of remission in patients with CEP. 

REFERENCES

1. Allen JN, Davis WB. Eosinophilic lung diseases. Am J Respir Crit Care 

Med 1994; 150: 1423-38.

2. Jederlinic PJ, Sicilian L, Gaensler EA. Chronic eosinophilic pneumonia. 

A report of 19 cases and a review of the literature. Medicine (Baltimore) 

1988; 67: 154-62.

3. Naughton M, Fahy J, FitzGerald MX. Chronic eosinophilic pneumonia. 

A long-term follow-up of 12 patients. Chest 1993; 103: 162-5.

4. Djukanovic R, Wilson SJ, Kraft M, Jarjour NN, Steel M, Chung KF, Bao W, 

Fowler-Taylor A, Matthews J, Busse WW, et al. Effects of treatment with 

anti-immunoglobulin E antibody omalizumab on airway inflamma-

tion in allergic asthma. Am J Respir Crit Care Med 2004; 170: 583-93.

5. Foroughi S, Foster B, Kim N, Bernardino LB, Scott LM, Hamilton RG, 

Metcalfe DD, Mannon PJ, Prussin C. Anti-IgE treatment of eosinophil-

associated gastrointestinal disorders. J Allergy Clin Immunol 2007; 120: 

594-601.

6. Nam YH, Kim JH, Jin HJ, Hwang EK, Shin YS, Ye YM, Park HS. Effects of 

omalizumab treatment in patients with refractory chronic urticaria. Al-

lergy Asthma Immunol Res 2012; Apr 20.

7. Plewako H, Arvidsson M, Petruson K, Oancea I, Holmberg K, Adelroth 

E, Gustafsson H, Sandstrom T, Rak S. The effect of omalizumab on nasal 

allergic inflammation. J Allergy Clin Immunol 2002; 110: 68-71.

8. Carrington CB, Addington WW, Goff AM, Madoff IM, Marks A, Schwaber 

JR, Gaensler EA. Chronic eosinophilic pneumonia. N Engl J Med 1969; 



Shin YS, et al. • Chronic Eosinophilic Pneumonia and Anti-IgE Therapy

1264  http://jkms.org http://dx.doi.org/10.3346/jkms.2012.27.10.1261

280: 787-98.

9. Massanari M, Holgate ST, Busse WW, Jimenez P, Kianifard F, Zeldin R. 

Effect of omalizumab on peripheral blood eosinophilia in allergic asth-

ma. Respir Med 2010; 104: 188-96.

10. Noga O, Hanf G, Brachmann I, Klucken AC, Kleine-Tebbe J, Rosseau S, 

Kunkel G, Suttorp N, Seybold J. Effect of omalizumab treatment on pe-

ripheral eosinophil and T-lymphocyte function in patients with allergic 

asthma. J Allergy Clin Immunol 2006; 117: 1493-9.


