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Severe eosinophilia and subsequent dermatologic immune-related
adverse event with squamous cell carcinoma antigen elevation
induced by nivolumab and ipilimumab
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Abstract
Immune checkpoint inhibitors (ICIs) for malignant lesions are associated with
immune-related adverse events (irAEs), but reports about severe eosinophilia
induced by ICIs are scarce. A 73-year-old man with lung squamous cell carcinoma
was treated by chemotherapy (carboplatin plus paclitaxel) and ICIs (nivolumab
plus ipilimumab). After two cycles of chemotherapy, the ICIs were continued.
After 5 months, the eosinophilia, which had exceeded 5000/μl, increasingly deteri-
orated, and the only detected irAE was a grade 1 rash. Under continuation of the
ICIs, although the eosinophilia decreased, a grade 3 rash and severe pruritis subse-
quently appeared. Squamous cell carcinoma antigen (SCCA) was steeply increased
simultaneously. A complete response had been achieved, and oral prednisolone
markedly improved the rash, pruritis, and eosinophilia. Clinicians should be aware
that precedent severe eosinophilia and subsequent severe irAE could occur in
patients treated by nivolumab and ipilimumab, and SCCA elevation could be asso-
ciated with dermatologic irAE.
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INTRODUCTION

Lung cancer is very common and is the leading cause of
cancer-related death.1 The use of an immune checkpoint
inhibitor (ICI) has proven to be effective for patients with
many different types of cancers including lung cancer.2

However, ICI treatment is associated with immune-related
adverse events (irAEs), including dermatologic, gastrointes-
tinal and rarely, hematologic events, such as eosinophilia.3

Eosinophilia is defined as an absolute eosinophil
count of more than 500 cells/μl, and eosinophilia >5000
cells/μl is considered to be severe.4 Previously, in a large
cohort of 948 patients, 35 (3.7%) were reported to have
hematologic irAEs related to ICIs. Neutropenia, autoim-
mune hemolytic anaemia, and immune thrombocytopenia

were the most common types of hematologic irAEs.5 An
additional study noted that the incidence of eosinophilia
with ICIs appears to be rare (2.8%), and the median
eosinophil count peak has been around 1000 cells/μl
[range 600–5600].6 Reports about severe eosinophilia
induced by ICIs are surprisingly scarce. In addition, other
irAEs related to eosinophilia usually occur before or
simultaneously with the peak of the eosinophilia, though
studies that report the timing are limited.7

We herein report a first case of severe eosinophilia
induced by nivolumab (anti-programmed death 1 antibody)
and ipilimumab (anti-cytotoxic T-lymphocyte antigen 4 anti-
body) followed by a severe dermatologic irAE. We also pro-
vide a literature review to clarify the characteristics of
eosinophilia induced by ICIs.
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Case report

A 73-year-old man was referred to our hospital with right-
sided chest pain and an abnormal shadow on his chest X-
ray. The patient has a history of hypertension and dyslipide-
mia and is an active smoker. No allergies to drugs or foods
were reported. A chest X-ray revealed consolidation in the
right lower lung field. A computed tomography (CT) scan
of the lungs showed a mass in the right lower lobe and right
pleural thickening with mediastinal lymph node swelling. A
positron emission tomography (PET) scan showed high
uptake of fluorodeoxyglucose in the right-sided mass (stan-
dardized uptake value [SUV] max = 6.8), in the mediastinal
lymph nodes (SUV max = 11.1), and in the right pleural
thickening (SUV max = 9.2) (Figure 1A–C). Laboratory

testing revealed the following values: white blood cell count,
13,500/mm3 with 0.1% eosinophils; cytokeratin 19 fragment
(CYFRA), 3.6 ng/ml; and squamous cell carcinoma antigen
(SCCA), 7.1 ng/ml. Histological examination of a broncho-
scopic biopsy of the right mass revealed squamous cell carci-
noma. The patient was diagnosed with lung squamous cell
carcinoma (cT1cN2M1b, stage 4A). The value of anti-
programmed death ligand 1 antibody immunohistochemis-
try 22C3 pharmDx was <1%.

Chemotherapy (carboplatin area under the curve 4, day
1; plus, paclitaxel 160 mg/m2, day 1) combined with ICIs
(nivolumab 360 mg/body, day 1; plus, ipilimumab 1 mg/kg,
day1) was commenced, resulting in shrinkage of the mass.
After two cycles of chemotherapy, ICIs were continued as
maintenance therapy. Two months following the beginning

F I G U R E 1 Radiological appearance of the PET scans at the time of the referral and 7 months after the treatment. (A–C) PET scan at the time of
referral, showing high uptake of FDG in the mediastinal lymph nodes (SUV max = 11.1) and right pleural thickening (SUV max = 9.2); (D–F) PET scan
7 months after the treatment, showing no abnormal uptake of FDG. FDG, fluorodeoxyglucose; SUV, standardized uptake value; PET, positron emission
tomography
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of treatment, a grade 1 erythematous rash (according to the
Common Terminology Criteria for Adverse Events, version
5.0) appeared, and mild pruritus appeared 3 months later,
but they were well controlled by topical medications. Con-
sidering clinical course and no other added drugs, the rash
was thought as irAE. At the same time, mild eosinophilia
occurred, which was thought to be induced by ICIs because
there were no apparent findings of infection including para-
sites or atypical cells in peripheral blood. However, after
5 months, the patient’s eosinophil count drastically
increased, exceeding 5000/μl; however, only a grade 1 rash
was detected as an irAE. Per request of the patient, the ICIs
were continued. Although the eosinophil count decreased, a
grade 3 erythematous rash and severe pruritus subsequently
appeared. SCCA steeply increased, while CYFRA decreased
and remained within normal limits after the initiation of
chemotherapy. A PET scan showed a complete response
(CR) (Figure 1D–F), and an upper gastric endoscopy
revealed no abnormality. Therefore, the elevation of SCCA
was thought to have resulted from the severe rash. Predniso-
lone was commenced at 30 mg per day, which markedly
improved the rash, pruritis, and eosinophilia. The predniso-
lone has since been tapered, and there was neither recur-
rence of the cancer nor of an irAE following 3 months of
cessation of chemotherapy (Figure 2).

DISCUSSION

We reported a case of severe eosinophilia induced by nivolu-
mab and ipilimumab followed by severe dermatologic irAE.
In this case, the timing of the severe irAE was late compared
to the appearance of the severe eosinophilia, and SCCA

increased according to the increase of the severity of the der-
matologic irAE, rather than to the growth of the tumour.
Use of a systemic steroid rapidly improved the eosinophilia
and irAE, and a CR was achieved.

Although irAEs are common during treatment with
ICIs, eosinophilia is rare, and especially, severe eosinophilia
is scarce. To date, the reports about severe eosinophilia facil-
itated by ICIs were mostly case reports,8–10 with only two
large studies focused on patients with eosinophilia. One
reported the prevalence of eosinophilia as 2.8% in
909 patients6; however, the patients who received a combi-
nation of ICIs were excluded, and the prevalence of severe
eosinophilia was not shown. Another reported the preva-
lence of moderate-to-severe eosinophilia as 37 in 1546
patients (2.4%) and severe eosinophilia as 10 patients
(0.6%).11 To our knowledge, for a combination therapy of
nivolumab and ipilimumab, there has been no report of
severe eosinophilia to date. Lung cancer, in particular, may
be associated with an increased risk of eosinophilia when
treated with ICIs compared to other cancers.12 In addition,
the combination of ICIs, or combination with paclitaxel che-
motherapy may increase eosinophilia compared to the
monotherapy of ICI.13,14 Although a high eosinophil count
alone may not necessarily serve as an index of severity,11 cli-
nicians should account for the possibility of the develop-
ment of severe eosinophilia in patients treated with
nivolumab and ipilimumab, which are increasingly utilized
in patients with lung cancer, as severe eosinophilia could be
the sign of severe irAE.

Is eosinophilia harmful? Actually, eosinophilia is
reported to be a prognostic factor in patients treated by ICIs
for melanoma15,16 and lung cancer.6,12 The assumed mecha-
nisms were T-cell recruitment and polarization using

F I G U R E 2 Clinical course in this case. CBDCA, carboplatin; CYFRA, cytokeratin 19 fragment; PTX, paclitaxel; SCCA, squamous cell carcinoma antigen
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chemokines, induction of dendritic cell activation and
recruitment, enhancement of tumour immune surveillance,
and direct antitumor effects.8,17 In addition, tumour eosino-
phil infiltrating cells may be involved in tumour control
through secretion of chemoattractants by eosinophils
recruiting CD8-positive T-cell and macrophages, which
could contribute to the favourable results.18 In this case, a
CR was achieved. On the other hand, there have been con-
tradicting reports claiming eosinophils were not associated
with benefits.19,20 The clinical value of eosinophilia as a bio-
marker may require additional investigation.

Reports addressing the association between the onset of
an irAE and eosinophil counts are scarce. In a study of lung
cancer, eosinophilia was observed more than a month before
the onset of symptoms of adrenal insufficiency; however, the
timing of peak eosinophil count was almost the same as the
timing of symptom onset.7 We usually experience the coin-
cidence of an increase in eosinophil counts and irAE. The
median peak of eosinophil count was achieved at a median
of 6.4 months,6 or 15 weeks,11 in the former two studies. In
this case, severe eosinophilia was seen with a grade 1 irAE
after 5 months. Thereafter, there was mild improvement in
the eosinophilia; however, a more severe irAE occurred.
Cumulative eosinophilia might cause this delayed severe
irAE. Although the precise mechanism remains to be eluci-
dated, clinicians should be aware of delayed irAEs after an
increase in eosinophil count.

At first, CYFRA and SCCA were decreased in response
to chemotherapy, which means they were favourable
markers of tumour growth; however, SCCA unnaturally ele-
vated, although CYFRA remained decreased. SCCA could
elevate in malignant and non-malignant squamous lesions.21

Although the exact nature and pathophysiology of SCCA
have not yet been fully clarified, it is speculated that the
antibody recognizes an epitope on one or more of the small
cytokeratins. The cytoplasmatic staining pattern and tissue
localization, the absence in normal epidermis in contrast to
the expression in hyperproliferative and neoplastic epithe-
lium, the approximate molecular weight and the demonstra-
tion of an acidic and a basic subfamily are all arguments in
favour of this hypothesis. Therefore, the existence of an
inflammatory skin disease or a hyperkeratotic skin disease
with an inflammatory component may be associated with
the elevation of SCCA.22 SCCA increase was eventually con-
sidered to be associated with dermatologic irAE in this case.
Therefore, it may be useful to monitor several tumour
markers for the detection of severe dermatologic irAE as
well as tumour growth. To our knowledge, a report addres-
sing the association between SCCA elevation and dermato-
logic irAE has not been found to date; therefore, more
studies are needed to further clarify this relationship.

In conclusion, clinicians should be aware that precedent
severe eosinophilia and subsequent severe irAE could occur
in patients treated by nivolumab and ipilimumab, and it
may be useful to monitor several tumour markers (including
SCCA and CYFRA) for the detection of severe dermatologic
irAE as well as tumour growth.

AUTHOR CONTRIBUTIONS
Takeshi Matsumoto drafted the manuscript. All authors
interpreted the data, critically revised the manuscript for
intellectual content, and approved the final version of
manuscript.

ACKNOWLEDGMENTS
The authors thank Enago (www.enago.jp) for the English
language review.

CONFLICT OF INTEREST
None declared.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available
on request from the corresponding author. The data are not
publicly available due to privacy or ethical restrictions.

ETHICS STATEMENT
The authors declare that appropriate written informed con-
sent was obtained for the publication of this manuscript and
accompanying images.

ORCID
Takeshi Matsumoto https://orcid.org/0000-0002-6546-
6376

REFERENCES
1. Schabath MB, Cote ML. Cancer progress and priorities: lung cancer.

Cancer Epidemiol Biomarkers Prev. 2019;28:1563–79.
2. Duma N, Santana-Davila R, Molina JR. Non-small cell lung cancer:

epidemiology, screening, diagnosis, and treatment. Mayo Clin Proc.
2019;94:1623–40.

3. Michot JM, Lazarovici J, Tieu A, Champiat S, Voisin AL, Ebbo M,
et al. Haematological immune-related adverse events with immune
checkpoint inhibitors, how to manage? Eur J Cancer. 2019;122:72–90.

4. Roufosse F, Weller PF. Practical approach to the patient with hypereo-
sinophilia. J Allergy Clin Immunol. 2010;126:39–44.

5. Delanoy N, Michot JM, Comont T, Kramkimel N, Lazarovici J,
Dupont R, et al. Haematological immune-related adverse events
induced by anti-PD-1 or anti-PD-L1 immunotherapy: a descriptive
observational study. Lancet Haematol. 2019;6:e48–57.

6. Bernard-Tessier A, Jeanville P, Champiat S, Lazarovici J, Voisin AL,
Mateus C, et al. Immune-related eosinophilia induced by anti-
programmed death 1 or death-ligand 1 antibodies. Eur J Cancer. 2017;
81:135–7.

7. Ariyasu R, Horiike A, Yoshizawa T, Dotsu Y, Koyama J, Saiki M, et al.
Adrenal insufficiency related to anti-programmed death-1 therapy.
Anticancer Res. 2017;37:4229–32.

8. Lou Y, Marin-Acevedo JA, Vishnu P, Manochakian R, Dholaria B,
Soyano A, et al. Hypereosinophilia in a patient with metastatic non-
small-cell lung cancer treated with antiprogrammed cell death 1 (anti-
PD-1) therapy. Immunotherapy. 2019;11:577–84.

9. Singh N, Lubana SS, Constantinou G, Leaf AN. Immunocheckpoint
inhibitor- (Nivolumab-) associated Hypereosinophilia in non-small-
cell lung carcinoma. Case Rep Oncol Med. 2020;2020:7492634–5.

10. Osawa H, Okauchi S, Taguchi S, Kagohashi K, Satoh H. Immuno-
checkpoint inhibitor-associated hyper-eosinophilia and tumor shrink-
age. Tuberk Toraks. 2018;66:80–3.

11. Scanvion Q, Béné J, Gautier S, Grandvuillemin A, Le Beller C,
Chenaf C, et al. Moderate-to-severe eosinophilia induced by treatment
with immune checkpoint inhibitors: 37 cases from a national reference

4 of 5 MATSUMOTO ET AL.

http://www.enago.jp
https://orcid.org/0000-0002-6546-6376
https://orcid.org/0000-0002-6546-6376
https://orcid.org/0000-0002-6546-6376


center for hypereosinophilic syndromes and the French pharmacovigi-
lance database. Onco Targets Ther. 2020;9:1722022.

12. Alves A, Dias M, Campainha S, Barroso A. Peripheral blood eosino-
philia may be a prognostic biomarker in non-small cell lung cancer
patients treated with immunotherapy. J Thorac Dis. 2021;13:2716–27.

13. Hellmann MD, Paz-Ares L, Bernabe Caro R, Zurawski B, Kim SW,
Carcereny Costa E, et al. Nivolumab plus ipilimumab in advanced
non-small-cell lung cancer. N Engl J Med. 2019;381:2020–31.

14. Ghebeh H, Elshenawy MA, AlSayed AD, Al-Tweigeri T. Peripheral
blood eosinophil count is associated with response to chemoimmu-
notherapy in metastatic triple-negative breast cancer. Immunotherapy.
2022;14:189–99.

15. Moreira A, Leisgang W, Schuler G, Heinzerling L. Eosinophilic count
as a biomarker for prognosis of melanoma patients and its importance
in the response to immunotherapy. Immunotherapy. 2017;9:115–21.

16. Kartolo A, Holstead R, Hopman W, Baetz T. Prognosticating role of
serum eosinophils on immunotherapy efficacy in patients with
advanced melanoma. Immunotherapy. 2021;13:217–25.

17. Gatault S, Legrand F, Delbeke M, Loiseau S, Capron M. Involvement
of eosinophils in the anti-tumor response. Cancer Immunol Immun-
other. 2012;61:1527–34.

18. Carretero R, Sektioglu IM, Garbi N, Salgado OC, Beckhove P,
Hämmerling GJ. Eosinophils orchestrate cancer rejection by normaliz-
ing tumor vessels and enhancing infiltration of CD8(+) T cells. Nat
Immunol. 2015;16:609–17.

19. von Wasielewski R, Seth S, Franklin J, Fischer R, Hübner K,
Hansmann ML, et al. Tissue eosinophilia correlates strongly with poor

prognosis in nodular sclerosing Hodgkin’s disease, allowing for known
prognostic factors. Blood. 2000;95:1207–13.

20. Xie F, Liu LB, Shang WQ, Chang KK, Meng YH, Mei J, et al. The infil-
tration and functional regulation of eosinophils induced by TSLP pro-
mote the proliferation of cervical cancer cell. Cancer Lett. 2015;364:
106–17.

21. Torre GC. SCC antigen in malignant and nonmalignant squamous
lesions. Tumour Biol. 1998;19:517–26.

22. Duk JM, van Voorst Vader PC, ten Hoor KA, Hollema H,
Doeglas HM, de Bruijn HW. Elevated levels of squamous cell carci-
noma antigen in patients with a benign disease of the skin. Cancer.
1989;64:1652–6.

How to cite this article: Matsumoto T, Kaneko A,
Kusakabe Y, Nakayama E, Tanaka A, Yamamoto N,
et al. Severe eosinophilia and subsequent
dermatologic immune-related adverse event with
squamous cell carcinoma antigen elevation induced
by nivolumab and ipilimumab. Respirology Case
Reports. 2022;10:e01037. https://doi.org/10.1002/
rcr2.1037

EOSINOPHILIA WITH HIGH SCCA BY IPI/NIVO 5 of 5

https://doi.org/10.1002/rcr2.1037
https://doi.org/10.1002/rcr2.1037

	Severe eosinophilia and subsequent dermatologic immune-related adverse event with squamous cell carcinoma antigen elevation...
	INTRODUCTION
	Case report

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


