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Abstract

Background: Hypereosinophilia, defined as a peripheral blood eosinophil count greater
than 1.5 x 10° /L, can arise from allergic, infectious, autoimmune, or malignant conditions.
In solid tumors, it is rare and most often linked to mucin-secreting carcinomas, while on ex-
tremely rare occasions, it accompanies signet ring cell carcinoma, a highly aggressive form
of adenocarcinoma. Case Presentation: A 64-year-old woman presented with dyspnea
and hypereosinophilia (2.9 x 10? /L). She was admitted with suspected eosinophilic pneu-
monia, but extensive testing was inconclusive. After bone marrow biopsy, her condition
deteriorated; histology revealed metastatic signet ring cell carcinoma. PET/CT showed
skeletal metastases without apparent local recurrence, although colonoscopy could not be
performed to definitively rule it out. Retrospective review uncovered a 2 mm rectal polyp
with signet ring cell carcinoma (SRCC) removed two years earlier. Peripheral eosinophilia
progressively increased from 0.16 x 10 /L ten months earlier to a peak of 4.29 x 10° /L
one month prior to admission. She died four weeks after discharge. Conclusions: To the
best of our knowledge, this case represents one of the smallest reported primary colorectal
SRCC lesions (2 mm) presenting with disseminated disease and paraneoplastic hypere-
osinophilia as the first diagnostic clue. Monitoring peripheral blood eosinophil counts may
provide additional insight into disease activity and prognosis in solid tumors.
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1. Introduction

Hypereosinophilia, defined as a blood eosinophil count (BEC) > 1.5 x 10?/L, may
result from allergic, infectious, autoimmune, or neoplastic conditions. In solid tumors,
eosinophilia is rare and often overlooked [1]. Mucin-producing tumors, such as signet
ring cell carcinoma (SRCC), have been implicated in eosinophil-driven paraneoplastic syn-
dromes due to their cytokine-secreting potential [2,3]. SRCC is a rare subtype of colorectal
adenocarcinoma that accounts for <1% of colorectal carcinoma, with younger age at onset
and significantly poorer prognosis [4,5]. To the best of our knowledge, paraneoplastic
hypereosinophilia secondary to colorectal SRCC arising from such a minute lesion has
not been reported before. This case illustrates the aggressive potential of colorectal SRCC
despite its origin from an extremely small primary lesion.

Gastrointest. Disord. 2025, 7, 74

https://doi.org/10.3390/ gidisord7040074


https://doi.org/10.3390/gidisord7040074
https://doi.org/10.3390/gidisord7040074
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/gastrointestdisord
https://www.mdpi.com
https://orcid.org/0000-0002-9643-1934
https://doi.org/10.3390/gidisord7040074
https://www.mdpi.com/article/10.3390/gidisord7040074?type=check_update&version=3

Gastrointest. Disord. 2025, 7, 74

20f7

2. Case Presentation

A 64-year-old woman presented to the emergency department with dyspnea, pleuritic
chest pain, and dry cough. Her medical history included untreated asthma, hypertension,
hyperlipidemia, depression, and chronic back pain; she had no known allergies or recent
medication changes. Laboratory testing showed elevated D-dimer (7800 pg/L—reference
< 500 pg/L) and BEC 2.9 x 10°/L (reference range 0.02-0.67 x 10°/L). CT pulmonary
angiography excluded embolism but revealed nonspecific interstitial changes with diffuse
thickening of the central peribronchial interstitium, consistent with interstitial pulmonary
edema, without ground-glass opacities or fibrosis (Figure 1). She was admitted with
suspected eosinophilic pneumonia. Spirometry demonstrated obstructive airflow limitation.
FEV; increased from 1.4 L (57% predicted) to 1.65 L (68% predicted), corresponding to
a 250 mL (18%) improvement, consistent with a positive bronchodilator response according
to ATS/ERS criteria. Exhaled nitric oxide (FeNO) was 35 ppb, and total IgE was 105 IU/mL.
Bronchoalveolar lavage showed mild eosinophilia (4%), below the diagnostic threshold
for eosinophilic pneumonia (>25%). A transbronchial lung biopsy was performed, but the
sample was suboptimal and demonstrated normal histology, rendering it diagnostically
non-representative. CEA was slightly elevated at 7.2 ug/L (reference < 4.2 ug/L). Positive
IgG antibodies for Strongyloides and Toxocara were consistent with past exposure; active
infection was excluded by negative stool testing. Cardiac ultrasound, troponin, and NT-
proBNP were normal. Electromyography was unremarkable.

Figure 1. CT pulmonary angiography excluded pulmonary embolism and demonstrated interstitial
changes consistent with moderate interstitial pulmonary edema (lung window). Given the clinical
context and peripheral eosinophilia, eosinophilic interstitial pneumonia was considered more likely
than lymphangitic carcinomatosis.
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As prior investigations remained inconclusive, bone marrow biopsy was performed,
before initiation of corticosteroid therapy. Shortly afterwards, the patient developed respi-
ratory failure and severe low back pain requiring opioids. BEC increased (3.85 x 10°/L),
LDH was elevated (9.42 pkat/L), and inflammatory markers rose (CRP 330 mg/L,
PCT 1.58 ug/L). Chest X-ray was unchanged, and urinalysis was normal.

Spinal MRI revealed altered vertebral marrow density without spondylodiscitis. Em-
piric therapy included ivermectin (200 pg/kg/day for 2 days), albendazole (400 mg
twice daily for 5 days), piperacillin/tazobactam (4.5 g every 8 h for 7 days), and sys-
temic corticosteroids (methylprednisolone equivalent of 64 mg/day, tapered thereafter).
Histology from bone marrow biopsy confirmed metastatic adenocarcinoma with signet
ring morphology and focal marrow infiltration, positive for cytokeratin (CKAE1/AE3) and
CDX2 on immunohistochemical staining, consistent with metastatic adenocarcinoma of
gastrointestinal origin (Figure 2). Gastroscopy was negative, colonoscopy was not feasible
due to clinical instability. PET/CT showed multiple skeletal lesions suspicious for metas-
tases, without evident local recurrence (Figure 3). However, as colonoscopy could not be

performed due to the patient’s deterioration, microscopic or mucosal recurrence could not
be excluded.
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Figure 2. Bone marrow biopsy showing metastatic infiltration by signet ring cell carcinoma. (A) Low-
power view demonstrating focal metastatic deposits within hematopoietic marrow (H&E, x40).
(B) High-power view highlighting signet ring tumor cells with intracytoplasmic mucin displacing
the nucleus (H&E, x400). (C) Immunohistochemical staining for cytokeratin AE1/AE3 confirming
epithelial origin of the tumor cells.

Subsequent thorough review of external records revealed that two years earlier, the
patient had undergone colonoscopy for positive fecal occult blood testing in another
institution. A rectal polyp had been removed, with histology confirming a 2 mm focus
of signet ring cell carcinoma. Multidisciplinary tumor board recommended colectomy,
which the patient declined, opting for surveillance with serial colonoscopies, rectal MRI,
and tumor markers. All had remained negative until six months prior to admission, when
gradual eosinophilia first appeared (Figure 4).

Despite supportive measures, her condition deteriorated. Following corticosteroid
initiation, BEC decreased from 3.85 x 10%/L to 2.45 x 10° /L at discharge. As the patient
transitioned to palliative oncology care, no further laboratory follow-up was performed.
She died four weeks after discharge. The timeline of clinical events, including polypectomy,
onset of eosinophilia, and subsequent metastatic progression, is shown in Figure 5.
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Figure 3. PET/CT demonstrating skeletal metastases (SUV 8.2) and metabolically active pulmonary
consolidation (SUV 7.1). No abnormal uptake was observed within the gastrointestinal tract; however,
given the minute size of the original lesion and the limited sensitivity of PET/CT for mucosal disease,

microscopic recurrence cannot be excluded.

Blood Eosinophil Count (BEC) Over Time

4.29

10 i) -3 s L c\of 100 ent
R dm\ss ‘e(.\o(at “eax((‘
e ?05’(:

Months before admission

Figure 4. Eosinophil count over time, showing gradual rise before admission, peak at 1 month prior,
persistence at deterioration, and decline after methylprednisolone was started at deterioration.



Gastrointest. Disord. 2025, 7, 74

50f7

OCTOBER
2022

Polypectomy
and initial
diagnosis

APRIL SEPTEMBER OCTOBER NOVEMBER
2024 2024 2024 2024
Eosinophilia Highestblood Admission and Death
onset eosionphil metastasis
count diagnosis

Figure 5. Timeline of disease progression from polypectomy to eosinophilia onset, metastasis, and death.

3. Discussion

This case illustrates disseminated colorectal SRCC arising from a 2 mm intrapolyp
focus that had been completely removed two years earlier. PET/CT showed no signs of
local recurrence; however, this modality has limited sensitivity for mucosal disease, and
colonoscopy could not be performed due to clinical instability.

Paraneoplastic eosinophilia is usually observed in hematologic malignancies and less
frequently in solid tumors such as lung, gastric, and pancreatic carcinomas [1], yet remains
especially rare in colorectal cancer [6]. Recent reviews have emphasized that paraneoplastic
hypereosinophilia represents a rare but clinically significant manifestation of solid tumors,
often associated with advanced disease and poor prognosis [7,8]

Only isolated reports describe similar findings in other mucin-producing adenocar-
cinomas. A 2022 case of gastric SRCC with paraneoplastic eosinophilia demonstrated
normalization of eosinophil counts after tumor resection, supporting a cytokine-mediated
mechanism [9]. SRCC and other mucin-producing adenocarcinomas can secrete cytokines
such as IL-3, IL-5, and GM-CSEF, promoting eosinophil proliferation and activation [1,10,11].
Although cytokine testing could theoretically confirm paraneoplastic origin, it is not rou-
tinely available and lacks standardization for diagnostic use [8].

In our patient, a biphasic eosinophilic pattern was observed: an initial rise before
admission, a spontaneous decline, and a second increase that decreased following corti-
costeroid therapy. Although this course differed from the more typical pattern reported in
the literature—where eosinophil levels decrease after tumor regression or treatment—it
may reflect exhaustion of cytokine-driven eosinophil production (e.g., IL-5, GM-CSF) or
early bone marrow infiltration at an advanced stage [6,12]. Similar fluctuations have been
described in other solid tumors, including lung adenocarcinoma, where eosinophil levels
paralleled disease progression [13].

Peripheral eosinophilia in this context may therefore act as an early and dynamic
marker of systemic progression. While tissue eosinophilia can reflect a favorable local im-
mune response, persistent peripheral eosinophilia usually indicates tumor aggressiveness
driven by sustained cytokine release and chronic inflammation [7,14]. Comparable findings
in pancreatic adenocarcinoma further support unexplained eosinophilia as a potential early
clinical marker of malignant transformation [15].

This case reinforces the importance of considering paraneoplastic causes in the differ-
ential diagnosis of unexplained eosinophilia, particularly when common etiologies have
been excluded. A limitation of our report is the lack of serum cytokine measurements and
the absence of follow-up colonoscopy to confirm the PET/CT finding of no local recurrence.

4. Conclusions

This case illustrates how paraneoplastic hypereosinophilia may serve as an early
indicator of malignant progression, even in the absence of evident local recurrence. To the
best of our knowledge, it represents one of the smallest reported primary colorectal SRCC
lesions (2 mm) presenting with disseminated disease and paraneoplastic hypereosinophilia
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as the first diagnostic clue. Monitoring peripheral blood eosinophil counts may provide
additional insight into disease activity and prognosis in solid tumors, underscoring the
need for continued vigilance during oncologic follow-up.
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Abbreviations

The following abbreviations are used in this manuscript:

ATS American Thoracic Society

BEC Blood Eosinophil Count

CEA Carcinoembryonic Antigen

CRP C-Reactive Protein

CT Computed Tomography

ERS European Respiratory Society

FEV1 Forced expiratory volume in 1st second

GM-CSF Granulocyte-Macrophage Colony-Stimulating Factor
IL Interleukin

LDH Lactate Dehydrogenase

MRI Magnetic Resonance Imaging

NT-proBNP  N-terminal pro-B-type Natriuretic Peptide

PCT Procalcitonin

PET/CT Positron Emission Tomography—Computed Tomography
SRCC Signet Ring Cell Carcinoma
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