Journal of Family Medicine

Case Report

Open Access

mUSt n pUbIIShing Group

Acute Respiratory Failure Due to Paraneoplastic Syndrome
Associated with Eosinophilic Pneumonia in a Patient with

Seminoma: A Case Report

Maria Fernanda Garcia-Aguilera’?; Emerita Eugenia
Basantes Borja®; Harold Anthony Alexander-Ledn3;
Luis Javier Unigarro Quifionez**; Wendy Cristina Bonil-
la PomaZ Franklin Rigoberto Correa Alvarez?3; Daniela
Alejandra Ortiz Navas*?; Nayely Garcia-Méndez*
'Universidad de La Frontera, Doctorado en Ciencias
Meédicas. Temuco, Chile. Nucleo Milenio de Socio Me-
dicina. Santiago, Chile

2Universidad Central del Ecuador, Facultad de Ciencias
Meédicas. Quito, Ecuador

3Hospital Oncoldgico SOLCA Nucleo de Quito. Quito,
Ecuador

*Corresponding author: Nayely Garcia Méndez, PhD
Universidad de La Frontera, Doctorado en Ciencias
Meédicas, Francisco Salazar 1145, Temuco, Araucania,
Chile; Nucleo Milenio de SocioMedicina, Santiago,
Chile.

Email: nayely.garcia@ufrontera.cl

Received: March 26, 2024
Accepted: April 26, 2024
Published: May 03, 2024

Introduction

Critical oncology patients have increased in recent years [1],
and acute respiratory failure is one of the leading causes of ad-

Abstract

Background: Acute eosinophilic pneumonia as a paraneoplastic
syndrome is an infrequent finding, produces Acute Respiratory Dis-
tress Syndrome (ARDS) with a fatal outcome, and is associated with
a poor oncological prognosis.

Case Summary: 27-year-old male patient with a history of weight
loss three months before admission, asthenia, and night sweats; a
month before lymphadenopathy in cervical, inguinal, and axillary
lymph node chains, associated with a dry cough that progresses to
moderate hemoptysis, with worsening of the symptoms, a require-
ment for home oxygen (3L), persistence of hemoptysis, and consti-
tutional symptoms, went to the hospital.

The patient was admitted to the ICU with ARDS. After ruling out
other pathologies, based on the clinical and tomographic findings,
it is considered eosinophilic pneumonia.

Under treatment with corticosteroid therapy, the patient experi-
ences an improvement in his clinical condition.

Conclusion: Acute respiratory failure associated with eosino-
philic pneumonia and peripheral eosinophilia constitutes a complex
clinical condition that requires diagnostic expertise to guarantee
timely treatment. Although they respond favorably to treatment,
the presence of these elements in the context of cancer is associ-
ated with an unfavorable prognosis.

Keywords: Acute eosinophilic pneumonia; Paraneoplastic syn-
drome; Paraneoplastic disorder; Respiratory failure; Pulmonary eo-
sinophilia; Seminoma

Core Tip

Acute Respiratory Distress Syndrome (ARDS) caused by para-
neoplastic eosinophilic pneumonia in the context of secondary
immune response to cancer, especially in the case of seminoma,
is an infrequent phenomenon. It manifests itself in both solid and
hematological tumors, and its presence is linked to a dismal on-
cological prognosis. Diagnosing this condition presents significant
challenges, requiring rapid and accurate identification to guarantee
the prompt implementation of timely treatment. We present the
first case of metastatic seminoma in a 23-year-old man admitted
to the Intensive Care Unit (ICU) for respiratory failure-type severe
ARDS due to eosinophilic pneumonia as the main symptom.

in solid tumors at 15% [2]. Acute respiratory illness due to eo-
sinophilic pneumonia is rare and of varying severity; it has been

mission to the Intensive Care Unit (ICU). It occurs less frequently  described as idiopathic or secondary depending on the pres-
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ence or absence of a known underlying cause [3]. Identifiable
causes include medications, infections, and tobacco exposure
[3]. The pathogenesis is poorly known and is characterized by
the infiltration of eosinophils into the alveoli and pulmonary in-
terstitium, preserving the architecture. It was described for the
first time by Allen et al. in 1989 as a febrile illness with diffuse
pulmonary infiltrates and pulmonary eosinophilia [4].

Paraneoplastic syndromes are rare disorders that occur with-
out a direct tumor invasion. Acute eosinophilic pneumonia as
a paraneoplastic syndrome is an infrequent finding, produces
Acute Respiratory Distress Syndrome (ARDS) with a fatal out-
come, and is associated with a poor oncological prognosis [3]. It
has been described in both solid and hematological tumors. We
present the first case of metastatic seminoma in a 27-year-old
man who was admitted to the ICU due to severe acute respi-
ratory distress syndrome-type respiratory failure. The greatest
challenge in cancer scenarios is timely diagnosis, which is of vi-
tal importance for early corticosteroid-based treatment.

This report aims to publicize a rare pathology in the field of
cancer, following the CARE (Consensus-based clinical case re-
port guideline development) writing guide for case reporting

[5].
Case Presentation
Chief Complaints

A 27-year-old Ecuadorian male presented to the oncology
clinic with persistent respiratory symptoms and constitutional
symptoms.

History of the Present lliness

The persistence of hemoptysis and constitutional symptoms
led him to the hospital, where he was additionally diagnosed
with non-Hodgkin's lymphoma and received corticosteroid oral
therapy for a month. He was referred to our health center for
comprehensive management of his oncological pathology. On
bronchoscopy, he presented acute hypoxemic respiratory fail-
ure, the need for invasive mechanical ventilation, and admis-
sion to the ICU.

History of Past lliness

Three months ago, with a history of weight loss, asthenia,
and night sweats, a month before lymphadenopathy in cervical,
inguinal, and axillary lymph node chains associated with a dry
cough that progressed to moderate hemoptysis, he went to a
doctor who considered starting antibiotic therapy (Ampicillin +
Clarithromycin and later Levofloxacin) for 10 days, with worsen-
ing of the symptoms and a requirement for home oxygen (3L).

Personal and Family History
The patient denied any family history of malignant tumors.
Physical Examination

On physical examination, the vital signs were as follows:
Body temperature 37°C; blood pressure 43/22 mmHg; mean
arterial pressure 36 mmHg; heart rate: sinus tachycardia 110
beats per minute; 35 breaths per minute; hypoxemia PO2 40
mmHg; oxygen saturation 60%; crackles scattered in both lung
fields. Initial mechanical ventilation parameters were FiO2 0.8,
PEEP 8, PaO2/FiO2 50 mmHg.

Laboratory Examination

Figure 1: Chest x-ray upon admission to the ICU.

Figure 2: Chest angiotomography on admission to the ICU.

White blood cells are 36,420/uL, neutrophils 28,210/uL
(77.6%), lymphocytes 3,330 /uL (9.1%), monocytes 1,510/
uL (4.1%), eosinophils 2630/uL (7.3%), and basophils 180/uL
(0.5%). Bronchoalveolar lavage (BAL) through the right middle
lobe showed no eosinophils; we believe it is due to his previous
corticosteroid treatment. The cytology of BAL fluid did not show
malignant cells.

Imaging Examination

The chest x-ray showed disseminated reticulum-alveolar in-
filtrate in the two lung fields, basal (Figure 1). In the ultrasound
hemodynamic assessment, ventricular interdependence is ob-
served with a positive McConnell sign; dilated right ventricle,
PSAP of 52 mmHg, and right heart failure was considered. In an-
giotomography of the chest (Figure 2), pulmonary thromboem-
bolism was ruled out, as was an imaging pattern of micro-nod-
ular lesions in the ground glass in both lung fields, mediastinal
lymphadenopathy greater than 2 cm in regions 2R, 4R, 10R, and
7, conglomerates of mediastinal and hilar lymph nodes right,
bilateral axillary, pulmonary micronodules, and bone blast le-
sions.

Further Diagnostic Work-Up

The puncture biopsy reports groups of neoplastic cells in
background with eosinophilic cytoplasm and polymorphonu-
clear cells; the cytology of the mediastinal adenopathy regions
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Figure 3: Mediastinal seminoma (a) Large cell nests of polygonal
form with defined cell edges, abundant cytoplasm, and central nu-
clei with prominent nucleoli (H&E staining 60x) (b) Its morphology
was like neoplastic infiltration in the lung biopsy specimens (H&E
staining 60x) (c,d) immunohistochemically positive for PLAP and
Cytokeratin AE1 / AE3.

Figure 4: Chest computed tomography on day four of treatment.

7 and 10 R is positive for germ cell tumor type seminoma (Fig-
ure 3). Complementary studies are requested to rule out other
causes of eosinophilic pneumonia (ANCA, ANA, ANTI CCP, ANTI
HTLV 1/2, Rheumatoid Factor, 1gG, I1gM, IgE, parasite investiga-
tion: Echinococcus, Toxocara, Strongyloides 1gG/IgM) with neg-
ative results.

Final Diagnosis

Since it is an eosinophilic pneumonia as a paraneoplastic
syndrome with a known primary, clinical stage Ill seminoma-
type germ cell tumor with lung, brain, and bone metastasis.

Treatment

Given the suspicion of NE, methylprednisolone 500 mg intra-
venously per day was started. Then first-line oncological treat-
ment for advanced disease is started based on BEP chemother-
apy (bleomycin, etoposide, and cisplatin) and continues with
corticosteroids (prednisone 60 mg orally for 1 month).

Outcome and Follow-Up

Adequate clinical and radiographic evolution; the control to-
mography showed decreased alveolar infiltrates (Fig. 4), being
discharged to hospitalization.

The patient was readmitted to the ICU with severe hypox-
emia three days after discharge and died.

Discussion

This is the first described case of respiratory failure with
ARDS due to eosinophilic pneumonia accompanied by periph-
eral eosinophilia as a paraneoplastic syndrome in a patient with
seminoma. The presence of peripheral eosinophilia in cancer is
an atypical manifestation of metastatic disease and is associat-
ed with a poor prognosis once other causes of eosinophilia have
been ruled out [6]. Peripheral eosinophilia has been described
in association with other solid tumors such as thyroid [7,8],
breast, lung, gastrointestinal [9,10], hepatocellular [11,12],
pancreatic [13], and genitourinary tumors [14,15] and colon
[6]. Peripheral eosinophilia and eosinophilic pneumonia as a
paraneoplastic syndrome, a rare condition, have been reported
in gastric cancer [16], lymphoma [17], prostate carcinoma [18],
pulmonary [19,20], colon [6], and angiosarcoma [21] (Table 1).

The pathophysiology is poorly understood, but it has been
proposed to be related to the stimulation of the bone marrow
by IL-5, IL-3, and the colony-stimulating factors G-CSF and GM-
CSF produced by the tumor [20].

The clinical presentation is acute and of a short duration of
four weeks and, in most cases, less than seven days. In the ini-
tial stages, the symptoms may resemble the common flu, with
myalgia, headache, nasal congestion, and odynophagia; how-
ever, as the disease progresses, respiratory symptoms become
predominant. Among the most common are non-productive
cough (95%), dyspnea (92%), and fever (88%) [22,23]. Other
symptoms and signs may include malaise, night sweats, chills,
and pleuritic pain [22,23]. On physical examination, fever,
tachypnea, and bibasal inspiratory rales may be found, as well
as occasional rhonchi during forced expiration [22,23]. Acute
Eosinophilic Pneumonia (AEN) can often lead to hypoxemic
respiratory failure and the need for mechanical ventilation in
severe cases [22,23]. Rare cases of hyperdynamic shock have
been reported [22,23]. No changes in the shape of the fingers
(digital clubbing) or signs of cor pulmonale have been reported
in this disease [24].

The diagnosis of eosinophilic pneumonia is complex; a good
history must be obtained, which excludes a history of asthma,
smoking, parasitic infections, HIV, tuberculosis, fungal infec-
tions, and hypersensitivity to medications [7,8]. In biometry,
there may or may not be an elevated eosinophil count [7,8]. The
tomography demonstrates reticular opacities and ground glass
patches; pleural effusions, which exudate with 10 to 50% eosin-
ophils, are also described [7,8]. The diagnosis is made with BAL,
which demonstrates the presence of eosinophils > 25% and the
absence of infection or other causes of pneumonia [7,8].

In this case, no eosinophils were evident due to previous
corticosteroid treatment; the diagnosis was made based on the
clinical history and tomographic findings, peripheral eosinophil-
ia, and other pathologies.

Eosinophilic pneumonia is a paraneoplastic syndrome; like
any eosinophilic pneumonia, treatment with corticoids is es-
sential, but a specific treatment has not been established [6].
Supportive measures should be given with oxygen, antibiotics,
and invasive mechanical ventilation [25].

The resolution of symptoms occurs within 12 to 48 hours af-
ter treatment with corticosteroids, with rapid improvement and
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Table 1: Case reports of paraneoplastic eosinophilic pneumonia.

Author / Charac- A ) A . Paraandavaji .
s Horie S (16) | Hirshberg B (17) | Ishiguro T (18) Kalra A (19) Verstraeten A (20) Araujo D (6) Garcia F
teristics E (21)
Year 1966 1999 2008 2010 2016 2011 2015 2023 2024
Sex Male Female Man Female Male Male Male Male
Age 49 55 80 46 65 53 47 27
Type of malig- Gastric Cutaneous T-cell | Prostatic adeno- | Lung adenocar- | Non-small-cell lung | Colon adenocar- . .
. X . i Angiosarcoma Seminoma
nancy cancer lymphomas carcinoma cinoma carcinoma cinoma
Diagnostics of
cancer prior No Yes No No No No Yes No
to EN
Dry cough,
Shortness of ¥ & . Dry cough,
Dyspnea, dyspnea with X
breath, produc- hemoptysis,
. fever,and = Cough and dys- Shortness of . moderate exer- .
Clinical presenta- tive cough, and . . . asthenia, and
. dry cough | pnea (for three | breath, cough, . Progressive dyspnea | cise and general | Hemoptysis R
tion pleuritic chest night sweats
(for one months) and fever i symptoms (5 kg
pain of 3 weeks X of one month
month) . weight loss) last-
duration. . long
ing one month
White
blood cells: White blood White blood . White blood White blood
White blood cells: .
) 12.3x cells: 15.26 cells: 6.7 x 10°/L, . cells: 13.11 x Fifteen cells: 31.71 x
Peripheral eo- . Six percent 16.0 x 10°/L, 86.88%
R . 10°/L, 42% x 10°/L, 38% 28.8% eosino- ) X . i 10°/L, 47.3% eo-  percenteo- | 10°/L, 7.8% eo-
sinophils . X . . i eosinophils eosinophils (13.9x | . X . . . i
eosinophils | eosinophils (5.8 | phils (1.93 x 10° 10°/1) sinophils (6.20 x sinophils sinophils (2.47
(5.12 x 10° x 10° cells/L) cells/L) 10° cells/L) x 10° cells/L)
cells/L)
8.35x10°
4.0 x 10° cells/ .
cells/mL . . Severe eosino- Twenty
Bronchoalveolar . mL containing The patient . .
) containing N/R X . N/R philic alveolitis percent eo- N/R
lavage fluid 73.3% eosino- denied . .
77% eo- hils (39%) sinophils
sinophils P
Ribs, ster-
. num, spinal Thoracic Metas- . . Lung, brain,
Metastasis N/R N/R bone metastasis Liver No
column, tases and bone
and pelvis.
ICU NR No No Yes Yes N/R No Yes
Died 4
months Foll 3
ollow u
after Follow up for . . P Died in hos-
Follow up 4 Follow up for 6 The patient died . years, the o
) symptoms more than 6 Died 2 months o pitalization
Survival months, the months and she due to severe . X patient is
began, 3 months and the R o o . after diagnosis. due to severe
L patient is alive. is alive. hypoxemia. completely k
months patient is alive. d hypoxemia.
cured.
after diag-
nosis.

ICU: Intensive Care Unit; N/R: Not Reported, EN: Eosinophilic Pneumonia.
complete resolution of the infiltrates. [9], as happened with our
patient. The severity of the clinical picture determines the dos-
age and duration of treatment [25]. The duration of therapy has
not been established. In a retrospective study, Rhee et al. com-
pared the duration of treatment between 2 and 4 weeks, with
no significant difference [22]. In patients with severe symptoms
who present severe hypoxemia or acute respiratory failure and
need mechanical ventilation, as in the case of our patient, high
doses of corticosteroids are suggested [6]. It could be managed
with corticosteroid pulses or intravenous methylprednisolone,
doses between 60 and 125 mg every 6 hours until respiratory
failure is overcome, usually in 1 or 3 days [25]. If the condition
is milder, prednisone can be administered orally at a dose of
40 - 60 mg each day.

Conclusion

The case described involves a particularly complex clinical
context. The discovery of seminoma is complicated by a para-
neoplastic syndrome manifested by eosinophilic pneumonia, a
clinical condition rarely reported in the scientific literature that
responds to prompt treatment with corticosteroids; however,
it is a sign of metastatic disease and is associated with a poor
prognosis.
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