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Abstract

The use of immunotherapy has dramatically changed the way many cancers are treated with several studies having looked at the relationship
between eosinophils and immunotherapy. This case study reports nivolumab induced eosinophilia and neutrophilia with no other systemic adverse
effects in a patient with metastatic non-small cell lung cancer. A 61-year-old woman with Eastern Cooperative Oncology Group performance status
1 was diagnosed with metastatic non-small cell lung cancer without any driver mutations and was commenced on nivolumab after progressing
on platinum doublet therapy. She had mild eosinophilia and neutrophilia at baseline in the context of a lower respiratory tract infection which
became more pronounced with the introduction of nivolumab. Nivolumab was ceased at week-26 due to significant eosinophilia and reached
peak levels at week-35. She developed postural hypotension during the course of her disease and prednisolone was commenced to treat possible
adrenal insufficiency from metastasis. The introduction of steroids led to the improvement in eosinophilia and neutrophilia. She had stable disease
for 8 months after commencement of immunotherapy before progression of disease leading to clinical deterioration and death. Asymptomatic
eosinophilia and neutrophilia is an extremely rare toxicity of immune checkpoint inhibitors. Its significance as prognostic and predictive marker
needs to be researched further.
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Introduction

Immune checkpoint inhibitors (ICI) targeting PD-1, PD-L1 and
CTLA-4 are routinely used in clinical practice in multiple tumour
types. These drugs are very effective especially for solid organ
malignancies with high mutational load but carry a wide spectrum
of toxicities driven by over stimulation of immune system. Immune-
related adverse events (irAEs) range from low grade toxicities to
severe toxicities which can potentially be life threatening in some
cases. Among some of the uncommon side effects, immunotherapy
induced eosinophilia is a rare toxicity with only a few documented
cases and mostly associated with eosinophilia related systemic
manifestations or with additional toxicities. There are well

established guidelines for treating common irAEs but little is
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known about the optimal management of rarer toxicities like
asymptomatic eosinophilia. This case study reports nivolumab
induced eosinophilia and neutrophilia with no other systemic
adverse events in a patient with metastatic non-small cell lung

cancer.

Case Report

A 61-year-old woman was admitted with the diagnosis of
lower respiratory tract infection with investigations leading to a
diagnosis of stage IV adenocarcinoma of the lung without targetable
mutations. She had a left lung mass, hilar nodes enlargement,
malignant ipsilateral pleural effusion and liver metastases. PD-

L1 status was not obtained as there were no standard treatments
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based on PD-L1 levels at that time. She was a smoker and had

Eastern Cooperative Oncology Group (ECOG) performance status 1.

Due to prescribing restrictions applicable at that time, she was
initially commenced on carboplatin and gemcitabine chemotherapy
before progression of disease. Second line pemetrexed was given but
it failed to provide any clinical benefit. She was then commenced on
nivolumab monotherapy. Initial interval scan suggested worsening

of disease, however given there was no clinical deterioration, she

Table 1: Serial full blood counts (FBC).

was given the benefit of doubt and nivolumab was continued on
the assumption of pseudo progression. Her baseline neutrophils
and eosinophils count were mildly elevated (Table 1). Of note
this was in the setting of lower respiratory tract infection. The
elevated eosinophil counts were persistent but still mild at the
commencement of nivolumab. Both neutrophilia and eosinophilia
were more pronounced at 14 weeks post-nivolumab and reached
peak levels at 35 weeks (Figure 1) (Table 1).

Haemoglobin 131 85 100 117 (115-160 g/L)
White Cell Count 20.4 14.3 23 73.2 (4.00-11.00 x 10°/L)
Platelets 344 244 329 128 (150-400 x 10°/L)
Neutrophils 11.79 7.98 15.36 35.65 (2.00-7.50 x 10°/L)
Lymphocytes 4.77 2.66 2.42 6.26 (1.20-4.00 x 10°/L)
Eosinophils 2.53 2.03 3.77 28.84 (00.0-0.50 x 10°/L)
4 N\
(%]
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Figure 1: Serial absolute eosinophil counts (AEC).
N J

Nivolumab was stopped after 13 cycles due to worsening of
eosinophilia and neutrophilia in the context of stable disease on
imaging. Patient did not have any other systemic features at the
time when nivolumab was stopped. Possible differential diagnosis
at that stage included paraneoplastic phenomenon, immune
mediated toxicity, and myeloproliferative disorder. She started to
deteriorate clinically with recurrent falls. Adrenal insufficiency was
considered to be the most likely diagnosis based on the clinical
features of postural hypotension, hyponatremia, hyperkalemia and
finding of left adrenal metastasis on repeat imaging. This diagnosis
was further confirmed by inadequate response of adrenal glands
to short synacthen test. She was commenced on prednisolone to
correct adrenal insufficiency which also led to the improvement
in neutrophilia and eosinophilia. Eventually disease progression

was recorded soon afterwards along with clinical deterioration

predominantly from progression in the lungs causing respiratory
failure and death. She had 14 months of survival since diagnosis
of the cancer. Progression free survival on immunotherapy was 8

months with stable disease being the best response.

Discussion

A well-known cause of hyper eosinophilia is the DRESS (drug
reaction with eosinophilia and systemic symptoms) syndrome.
Common features of DRESS include blood eosinophilia, fever,
skin changes, facial oedema, visceral involvement, and atypical
lymphocytes [1]. DRESS has been reported to be associated with
immunotherapy. Mirza et al presented a case of patient who
developed DRESS after combination ipilimumab and nivolumab for
melanoma and successfully treated with steroids [2]. Voskens et

al also presented a case of DRESS syndrome following ipilimumab
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for melanoma which responded to steroids [3]. Furthermore,
there have been other case reports documenting relationship
between immunotherapy and eosinophilia with uncommon
systemic manifestations. Khoja et al. presented a case of a patient
who developed eosinophilic fasciitis and cerebral vasculitis one
month after completing an 18-month course of pembrolizumab for
metastatic melanoma [4]. Okano et al presented a case of a patient
with hypophysitis with associated eosinophilia following nivolumab
for metastatic lung cancer [5]. To our knowledge, there are only
two case series published in literature in regard to nivolumab
induced eosinophilia, however a majority of those patients also
experienced other irAEs of various grades [6,7]. In addition to this,
there have been five published case reports of nivolumab induced
eosinophilia to date [2,8-11]. Our report documents a case with
isolated hematological abnormalities including eosinophilia and
neutrophilia without systemic features in a patient treated with
nivolumab for metastatic non-small cell lung cancer (NSCLC) which

is a rare toxicity of anti-PD-1 antibodies.

The role of eosinophils in tissue homeostasis is not fully un-
derstood. Nevertheless, certain conditions have a well-known
association with eosinophilia such as allergic diseases, infectious
diseases (especially parasitic infections), autoimmune diseases
(especially adrenal insufficiency) and haematological disorders.
Eosinophilia has also been described as a paraneoplastic phenom-
enon of many solid organ malignancies and is most associated with
an advanced stage and poor prognosis [12]. Eosinophils can also
play a role in pathogenesis through depositing granules which can
have both direct toxic effects and recruit as well as activate other
inflammatory cells [13]. A hypereosinophilic syndrome (HES) in
which there are symptoms from a high eosinophil count in blood
or tissue has been described with the underlying cause often nev-
er found despite extensive investigation [12,13]. There are various
mechanisms reported in the literature to explain pathophysiology
of eosinophilia. Immune proteins and cytokines like interleukin-3
(IL-3) and interleukin-5 (IL-5) have been associated to play a role
in elevated eosinophil counts [14,15]. Our patient also had neutro-
philia in addition to eosinophilia. Neutrophilia is induced by granu-
locyte macrophage colony stimulating factor (GM-CSF). Interaction
and interplay of immune proteins like GM-CSF, IL-3 and IL-5 leads
to activation of multiple cell lines. The role of eosinophils in tumour
microenvironment is not well known and may possess anti-tumour
effects in some cases while promoting tumorigenesis in others
[16]. Its value as prognostic and predictor factor is also unclear.
Eosinophilia at diagnosis of the cancer has been linked with poor
prognosis in some advanced malignancies [17,18]. On the other
hand, some pre-clinical studies indicate immunotherapy induced
eosinophilia may be a predictor of response to treatment. In our

case, when immunotherapy was stopped after 13 cycles the best
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response achieved with immunotherapy was stable disease only. As
eosinophilia pre-dated the start of immunotherapy, at least in our
case, it does not seem to be associated with treatment response or

effectiveness.

Conclusion

Asymptomatic eosinophilia and neutrophilia is an extremely
rare toxicity of ICI. Development of eosinophilia in the setting of
immunotherapy use needs to be studied further to delineate its role

as both prognostic and predictive marker.
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