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ARTICLE INFO ABSTRACT

Keywords: Loeffler’s syndrome is a rare and benign eosinophilic pneumonia which is commonly transient
Loeffler’s syndrome and self-limiting. Herein we report a 12-year-old boy who presented with dry cough, hemoptysis,
Eosinophilic pneumonia chest pain, no fever and diminished breath sounds on the right lung. Chest imaging showed a
Lung tumor consolidation lesion with bronchograms in the right upper and middle lobes, accompanied by a
Pneumonia

right free-flowing pleural effusion. Laboratory studies showed elevated C-reactive protein levels,
and an eosinophil count of 13.7%. A lung biopsy was performed to diagnose the Loeffler’s syn-
drome. The patient’s condition was improving significantly with antibiotic therapy and is now
followed up closely.

Child

1. Introduction

Loeffler’s syndrome, a transient respiratory illness associated with blood eosinophilia and radiographic shadowing, was defined by
Wilhelm Loeffler in 1932 [1-3]. In 1952, Crofton et al. suggested the classification of the pulmonary eosinophilias into five major
groups according to the basis of clinical criteria: (1) simple pulmonary eosinophilia or Loeffler’s syndrome, transient infiltrations; (2)
prolonged pulmonary eosinophilia, prolonged or recurrent infiltrations without asthma; (3) pulmonary eosinophilia with asthma,
infiltrations with asthma; (4) tropical pulmonary eosinophilia, usually with asthmatic symptoms; (5) polyarteritis nodosa [4]. These
diseases were characterized by pulmonary opacities associated with tissue or peripheral eosinophilia [5]. The early description of
Loeffler’s syndrome listed Ascaris lumbricoides as the most common etiology; but other acute hypersensitivity reactions to medications
and parasitic infections were included as causes for simple pulmonary eosinophilia. Loeffler’s syndrome is considered a benign,
self-limiting disease without significant morbidity [6,7]. Symptoms usually subside within 3-4 weeks or shortly after the offending
medication is withdrawn in drug-induced pulmonary eosinophilia [8].

2. Case report

A previously healthy 12-year-old boy, from Quang Binh province, Viet Nam was admitted to Hue Central Hospital after having
experienced dry cough, small-volume hemoptysis twice at home, chest pain and without fever for 1 week. These only two episodes of
hemoptysis were resolved without any treatment. His family and he didn’t have any special illness, and medication intake history. On
admission, he still looked well, had dry cough, no fever, no respiratory distress, no enlarged peripheral lymph nodes, and diminished
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breath sounds on the right lung. A chest X-ray was done and showed opacity in the right middle lung zone (Fig. 1), thus the initial
diagnosis was pneumonia. With a large opacity in the right middle lung region and feverless throughout the disease’s course, a chest CT
scan was performed to differentiate pneumonia from a lung tumor. The chest CT scan showed a consolidation measuring 22 x 31 x
28mm with surrounding ground-glass opacity in the upper edge of the right lung hilum (Fig. 2). Laboratory studies showed elevated
white blood cell count (14.500/mm?), with an eosinophil percentage of 13.7%, slight elevated CRP level, negative parasite serology
tests; and normal serum IgE, LDH, uric acid levels. In order to confirm the diagnosis, a needle biopsy of the lung lesion was done, then
the patient was treated with antibiotics (ceftazidime and vancomycin) pending the results of histopathology based on our hospital
guidelines for cases where the diagnosis is not clear between pneumonia and lung tumor.

High fever then appeared. The laboratory tests showed elevated white blood cell count (20.000/mm?) and a very high CRP level
(201 mg/1). The second chest CT scan revealed a consolidation with pretty clear boundaries measuring 40 x 46 x 38mm, and
bronchograms within the lesion in the right upper and middle lobes; accompanied by a right free-flowing pleural effusion measuring
46mm (Fig. 3). Thoracentesis under ultrasound guidance was performed and the pleural fluid studies showed: total protein 64 g/L,
lactate 13.5 mmol/L, glucose 0.3 mmol/L, LDH 3563 UI/L; red cells 145.200/mm3; white cells 950/mm® (80% neutrophils, 15%
lymphocyte); no malignant cells; and negative gram’s stain. Lung biopsy showed large numbers of inflammatory cells; of these, 60%
were eosinophils and 40% were neutrophils (Fig. 4).

After a multidisciplinary team discussion, the patient was diagnosed with Loeffler’s syndrome with complication of secondary
bacterial pneumonia; and antibiotic therapy was switched to meropenem and linezolid.

The patient responded well to treatment. His temperature normalized after 3 days treated with meropenem plus linezolid. Breath
sounds on the right lung improved, and complete blood count and CRP returned to normal range. Chest CT scan on day 44 of admission
(Fig. 5) showed significant shrinking of the right consolidation, and almost completely reducing the right pleural effusion.

3. Discussion

As first described in 1932 by Wilhelm Loeffler, Loeffler’s syndrome typically presents as a triad of respiratory symptoms, an
abnormal chest radiograph (with the constellation of ephemeral and migratory pulmonary infiltrates), and peripheral blood eosino-
philia [9]. True Loeffler’s syndrome is a disease on the spectrum of eosinophilic lung diseases including acute eosinophilic pneumonia,
chronic eosinophilic pneumonia, Churg-Strauss syndrome, and hypereosinophilic syndromes [9,10].

The cause of Loeffler’s syndrome was not known by Loeffler in his early description, but circumstantial evidence suggested it might
be caused by parasites, fungi, bacterial infections, and agents in drugs or unknown etiology [11]. Among all the possible causes, Ascaris
[umbricoides is the most common cause [3,8,10,12,13]. The life-cycle of Ascaris in the human host is complicated, starting with
ingestion of infective, larvated Ascaris eggs. After ingestion of Ascaris eggs, larvae hatch in the intestine, cecum, or upper colon, then
they go into the bloodstream via the portal system, and migrate to the liver. After that, they are carried to the capillary-alveolar
interface of the lung, subsequently migrating through parenchyma and airways where they both cause mechanical tissue damage
and stimulate a marked immune response [3,10,14]. Thus, the accumulation of eosinophil-mediated inflammatory reactions within
the airways and lung parenchyma occur. The eosinophilic count may be elevated in sputum, peripheral blood, bronchoalveolar, or lung
lesions.

Fig. 1. Initial chest radiograph showing opacity in the right middle lung zone.
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Fig. 2. Initial chest CT scan showing a consolidation measuring 22 x 31 x 28mm with surrounding ground-glass opacity in the upper edge of the right lung hilum.

Fig. 3. Chest CT scan on day 17 of admission showing a consolidation measuring 40 x 46 x 38mm, with bronchograms within the lesion in the right upper and middle
lobes; accompanied by a right free-flowing pleural effusion measuring 46mm.

Fig. 4. Lung lesion tissue biopsy under 400x magnification demonstrating large numbers of inflammatory cells; of these, 60% were eosinophils and 40% were
neutrophils.

In the immunocompetent host, symptoms of Loeffler’s syndrome are often mild or absent and may spontaneously improve. The
classic symptoms are dry irritating cough, wheezing and/or rales, subjective dyspnea, and rare sign of hemoptysis. Although eosin-
ophilic lung diseases are diverse, the diagnosis can be made if any of the following findings are present: (1) peripheral blood eosin-
ophilia and chest X-ray infiltrates; (2) tissue eosinophilia confirmed at either open or transbronchial lung biopsy; (3) increased
eosinophils in bronchoalveolar lavage fluid [15]. In our case, these classic signs and symptoms included dry cough, hemoptysis two
times at home, chest pain and without fever for a week, diminished breath sounds on the right lung. Fever just appeared after doing a
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Fig. 5. Follow-up chest CT scan on day 44 of admission showing magnificent improvement of the right consolidation.

needle biopsy of lung lesion. Elevated white blood cell count (20.000/mm?®) and very high CRP level could demonstrate bacterial
infection after invasive procedure. Moreover, the abnormal chest radiographs and chest CT scans were the most prominent signs. With
the lung biopsy result showing large numbers of inflammatory cells, of these, eosinophils counted for 60%; and peripheral eosinophilia
of 13.7%; and no malignant cells found in the pleural fluid studies, the patient was diagnosed with Loeffler’s syndrome with
complication of secondary bacterial pneumonia. However, with the negative parasite serology and blood culture tests, and the patient
had no history of medication use, it is difficult to find the etiologic agents.

Classically, Loeffler’s syndrome is considered a benign, self-limiting disease [10,16]. Notably, our patient responded well to
antibiotic therapy. His temperature normalized after a 3-day treatment with meropenem plus linezolid. Breath sounds on the right lung
improved, and complete blood count and CRP returned to normal range. A follow-up chest CT scan obtained 44 days after the previous
image showed significant shrinking of the right consolidation, and almost completely reducing right pleural effusion.

4. Conclusion

Loeffler’s syndrome is a rare and self-limited disease. Respiratory symptoms, pulmonary opacities on chest radiograph, and pe-
ripheral blood eosinophilia or tissue eosinophilia from lung biopsy, are the criteria to diagnose. It should be diagnosed after careful
consideration to rule out the differential diagnosis. Monitoring response to treatment is also a criterion to strengthen the diagnosis.
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