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Abstract

BACKGROUND

Pembrolizumab is a highly selective IgG4 kappa isotype monoclonal antibody
against the programmed cell death-1 (PD-1) molecule. In the treatment of non-
small cell lung cancer (NSCLC), pembrolizumab has demonstrated significant
efficacy, significant survival outcomes, long-lasting responses, and a good safety
profile compared with cytotoxic chemotherapy.

CASE SUMMARY

A 79-year-old Korean male presented with a left side palpable neck mass. An
ultrasound-guided core-needle biopsy of the largest neck mass was performed,
and squamous cell carcinoma was confirmed based on the histological and
immunohistochemical findings. He was diagnosed with squamous cell carcinoma
of the lung with multiple lymph nodes and rib metastases (T1IN3M1b, Stage IVA)
using enhanced chest computed tomography and *F-fluorodeoxyglucose positron
emission/computed tomography. After 4 cycles of gemcitabine and carboplatin,
we clinically judged the disease as progressive. Owing to the high PD-1
expression demonstrated by the patient, pembrolizumab was initiated (200 mg
every 3 wk). After 3 cycles of pembrolizumab, a complete response was achieved.
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At the 4* cycle of pembrolizumab, the white blood cell count was markedly
elevated. Peripheral blood smear analysis and bone marrow biopsy were
performed. The patient was diagnosed with acute myelomonocytic leukemia.

CONCLUSION

We present the first report of acute myelomonocytic leukemia during
pembrolizumab treatment in an NSCLC patient; the mechanism remains
unknown.

Key words: Acute myeloid leukemia; Immunotherapy; Non-small cell lung cancer;
Adverse events; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: In the treatment of non-small cell lung cancer (NSCLC), pembrolizumab has
demonstrated significant efficacy, significant survival outcomes, long-lasting responses,
and good safety profile. To the best of our knowledge, this is the first report of acute
myelomonocytic leukemia during pembrolizumab in a patient with NSCLC. However, the
precise underlying mechanism remains unknown.

Citation: Kim HB, Park SG, Hong R, Kang SH, Na YS. Acute myelomonocytic leukemia
during pembrolizumab treatment for non-small cell lung cancer: A case report. World J Clin
Cases 2020; 8(13): 2833-2840

URL: https://www.wjgnet.com/2307-8960/full/v8/i13/2833.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i13.2833

INTRODUCTION

Lung cancer is the leading cause of cancer-related deaths worldwide. The treatment
for non-small cell lung cancer (NSCLC) has changed in the last 10 years with the
development of new and multiple treatments. Notably, immune checkpoint inhibitors
are considered important treatment options for patients with NSCLC!'2.

Pembrolizumab is a highly selective IgG4 kappa isotype monoclonal antibody
against the programmed cell death-1 (PD-1). In NSCLC, pembrolizumab has
demonstrated significant efficacy, significant survival outcomes, long-lasting
responses, and good safety profile when compared to cytotoxic chemotherapy!l.
Among the adverse events observed with pembrolizumab treatment, acute myeloid
leukemia (AML) has not been reported.

Herein, we report the first case of acute myelomonocytic leukemia during
pembrolizumab therapy in a patient with NSCLC.

CASE PRESENTATION

Chief complaints
A 79-year-old Korean male presented with a left side palpable neck mass for 4 wk.

History of present illness

An ultrasound was performed at another institution and showed multiple various
sized lymphadenopathies on both sides of the neck. He was referred to our hospital for
evaluation of the neck mass

History of past illness

He was a non-smoker. He had no history of alcohol abuse. No previous medical
history was available, and the patient presented no family history of malignant
disease.

Physical examination upon admission
On examination of the neck, he had multiple nontender firm neck masses on both
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sides of the neck. The largest neck mass was 3.5 cm at level V of the left neck.

Laboratory examinations

Based on the laboratory findings, the white blood cell (WBC) count was 3870/ pL
(normal range: 4000-8000/ pL), hemoglobin was 8.3 g/dL (normal range: 12-16 g/dL),
platelet count was 149 x 10°/uL (normal range: 150-400 x 10°/uL), and the C-reactive
protein level was 0.84 mg/dL (normal range: 0.0-0.3 mg/dL), with the WBC
differential including 43.8% neutrophils, 46.8% lymphocytes, 9.2% monocytes, and
0.2% eosinophils. The peripheral blood smear showed normocytic normochromic
anemia.

Imaging examinations

Contrast-enhanced computed tomography (CT) of the neck demonstrated multiple
various sized necrotizing lymphadenopathies, from both cervical level II to V
(Figure 1). Ultrasound-guided core-needle biopsy of the largest neck mass was
performed. Histological findings on hematoxylin and eosin staining demonstrated
keratinized malignant cells. Immunohistochemistry showed neoplastic cells positive
for p63, and negative for TTF-1. The programmed death-ligand 1 (PD-L1) tumor
proportion score was = 50% (PD-L1 IHC 22C3 pharmDx™ Kit, DAKO, Denmark)
(Figure 2). Squamous cell carcinoma was confirmed based on the histological and
immunohistochemistry findings.

Further diagnostic work-up

For evaluating the origin of lymph node metastasis, contrast-enhanced chest and
abdominopelvic CT and "¥F-FDG PET-CT were performed. The contrast-enhanced
chest CT showed 2 cm sized heterogeneously enhanced nodules in the anterior
segment of left upper lobe (LUL) and large periosteal mass formation involving the
lateral arc of the 7™ left rib. ¥F-fluorodeoxyglucose positron emission/CT showed
multiple enlarged hypermetabolic masses on both cervical level II to IV, a
hypermetabolic nodule in LUL, and hypermetabolic mass on the 7% left rib (Figure 1).
On head and neck examination, he demonstrated no remarkable findings.

FINAL DIAGNOSIS

The patient was diagnosed with squamous cell carcinoma of the lung with multiple
lymph nodes and rib metastases. According to the 8" edition of the TNM classification
of lung cancer, it was classified as clinical TIN3M1b, Stage IVA.

TREATMENT

Beginning in February 2019, the patient was administered gemcitabine and
carboplatin. After 2 cycles, the summed-up diameters of both target lesions (lymph
node in both cervical level IV, a nodule in LUL, and mass on the 7% left rib) decreased
from 156 mm to 97 mm, i.e., a 37.82% reduction of the baseline diameter. Partial
response was achieved according to the Response Evaluation Criteria in Solid Tumors
version 1.1. However, after 4 cycles, the summed-up diameters of both target lesions
increased from 97 mm to 112 mm i.e., a 15.5% increase of nadir diameter. A
comprehensive evaluation of the curative effect assessed the disease as stable.
However, a lymph node at left cervical level IV was growing rapidly (42 mm to 56
mm). We clinically judged the disease as progressive. Hence, in April 2019,
pembrolizumab was initiated with 200 mg every 3 wk since the patient demonstrated
high PD-L1 expression. After 3 cycles, a complete response was achieved (Figure 3).
However, during the visit for the 4" cycle of pembrolizumab, he presented symptoms
of upper respiratory tract infection and a markedly elevated WBC count. Hence, we
discontinued treatment.

OUTCOME AND FOLLOW-UP

A week after discontinuation of pembrolizumab therapy, the elevated WBC count
persisted (Table 1) and a peripheral blood smear analysis was performed. The blood
smear showed 15% blast cells and hypogranulation with basophilia with monocytosis.
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Table 1 Change of complete blood count results after pembrolizumab

HD-0 (3 wk after Pem-
CBC (reference values) Pem-1 Pem-2 Pem-3 3 ( HD-7 HD-17 HD-20
WBC (/L) (4000-8000/ uL) 2290 6030 7410 24630 40720 163740 273920
Monocyte (%) (2%-8%) 7.4 5.0 13.6 121 183 14.9 16.6
Hgb (g/dL) (1216 g/dL) 7.7 8.8 83 8.0 74 7.5 5.7
Plt (x 10%/pL) (150-400 x 10° 63 228 87 33 52 62 84

/uL)

CBC: Complete cell count; HD: Hospital day; Hgb: Hemoglobin; Pem-1: 1% cycle of pembrolizumab; Pem-2: 2" cycle of pembrolizumab; Pem-3: 3" cycle of
pembrolizumab; Plt: Platelet; WBC: White blood cell.

Jaishideng®

Therefore, a bone marrow biopsy was performed which demonstrated an increased
number of myeloblasts, with 40.92% of nucleated cells (Figure 4). The myeloblasts
were positive for CD11¢, CD13, CD33, and MPO expression. Routine cytogenetic
analysis revealed a normal male karyotype [46, XY (20)]. A multiplex, nested reverse
transcription PCR assay for BCR/ABL, AML1/ETO, and PML/RARA gene
rearrangement associated with acute leukemia did not detect any abnormalities. He
was diagnosed with acute myelomonocytic leukemia. With a WBC count exceeding
100000/ nL, he was started on hydroxyurea to control the leukocytosis. During the
preparation of induction chemotherapy for acute myelomonocytic leukemia, he
demonstrated diffuse bilateral coalescent opacities on chest CT. He went int acute
respiratory distress syndrome and died.

DISCUSSION

The treatment-related adverse events associated with pembrolizumab include
diarrhea, pruritus, and immune-related events'’l. Notably, as an activated immune
system reacts against both tumor antigens and antigens on healthy tissues, immune
checkpoint blockade can present inflammatory side effects, termed as immune-related
adverse events. However, the precise mechanism remains unknown. Immune-related
adverse events are most common within 12 wk post-therapy, and could occur up to 6
mo after the discontinuation of immune checkpoint inhibitors. In our patient,
leukocytosis was observed 9 wk after the start of pembrolizumab.

Immune-related adverse events can affect any organ. Immune checkpoint blockade
most commonly affects the gastrointestinal tract, endocrine glands, skin, and the
liver™!. In advanced NSCLC patients, the most common immune-related adverse
events reported during pembrolizumab therapy include hypothyroidism,
hyperthyroidism, and pneumonitisl. Hematological toxicities observed with immune
checkpoint inhibitors are anemia, thrombocytopenia, and platelet factor-related
acquired bleeding disorderl. However, an association between immune-related
adverse events and AML has not been reported. Our patient was diagnosed with acute
myelomonocytic leukemia after 3 cycles of pembrolizumab. The relationship between
AML and immune-related adverse events associated with pembrolizumab remains
controversial. Owing to the activation of endogenous T cell responses, current clinical
trials using immune checkpoint inhibitors for the treatment of AML are ongoing.
Furthermore, immune checkpoint inhibitors for immunotherapy in AML are yet to
demonstrate clinical effectiveness!‘l.

In the case of our patient, therapy-related myeloid neoplasms could be considered.
Therapy-related myeloid neoplasms are a distinct subgroup in the AML classification
and generally develop in patients who have received alkylating agents, topoisomerase
II inhibitors, and/or radiation therapy for a primary malignancy or autoimmune
diseasel’. In a report from the Swedish acute leukemia registry, in patients with
therapy-related AML, the most commonly reported primary malignancies were breast
cancer (21%) and non-Hodgkin lymphomas (19%)M"’. The latency periods may vary
from several months up to 10 years between exposure to anticancer drugs and the
development of therapy-related myeloid neoplasms. Alkylating agents can induce
therapy-related myeloid neoplasms after a median latency of 4-7 years!'"'?. Our patient
was administered a chemotherapy regimen consisting of carboplatin and gemcitabine
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Figure 1 Contrast-enhanced neck computed tomography, contrast-enhanced chest computed tomography, and ®F-fluorodeoxyglucose
positron emission/computed tomography. A: 41 mm x 64 mm sized bulky necrotizing lymphadenopathy in left cervical level V; B: Multiple various sized
necrotizing lymphadenopathy on both cervical level Il to V; C: Contrast-enhanced chest computed tomography shows 2 cm sized heterogeneous enhanced nodule in
anterior segment of left upper lobe (LUL); D: Large periosseous mass formation involving lateral arc of left 7 rib; E: "8F-fluorodeoxyglucose positron
emission/computed tomography showed a hypermetabolic nodule in LUL; F: Multiple enlarged hypermetabolic mass on both cervical level Il to IV, and

hypermetabolic mass on left 7 rib.

Jaishideng®

for 4 cycles. The latency interval for the development of therapy-related AML was 4
mo that the latency was shorter than in other case reports. No chromosomal
abnormalities were observed in the case of our patient.

As an additional hypothesis, hyperprogression after immunotherapy may be
considered. An acceleration of tumor growth in patients treated with PD-1/PD-L1
inhibitors was reported in 9% of advanced cancers and was associated with a high
metastatic burden and poor prognosis!*'‘. However, there is no consensual definition
for hyperprogression. Recently, Matos et al'”! proposed a new definition that was
based on RECIST 1.1 as time to treatment failure < 2 mo and minimum increase in
measurable lesions of 10 mm plus: (1) Increase of > 40% in target tumor burden
compared to baseline; or (2) Increase of = 20% plus the appearance of multiple new
lesions!"”.. Ratner et all'! reported that PD-1 inhibitor, nivolumab, led to rapid
progression of adult T-cell leukemia/lymphoma after treatment!*"”l. Although this
case report was not for AML, it was shown that hyperprogression may occur after
immunotherapy in the hematologic malignancy. If we assumed that our patient
presented a double primary cancer with advanced lung cancer and pre-clinical AML,
the advanced lung cancer showed complete response after pembrolizumab, but pre-
clinical AML might have progressed to clinical AML due to hyperprogression. This is
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Figure 2 Microscopic examination of the specimen using hematoxylin and eosin staining and immunohistochemistry staining. A and B:
Microscopic examination of the specimen using hematoxylin and eosin staining show keratinized malignant cells (magnification: A, x 100; B, x 400); C:
Immunohistochemically, neoplastic cells are positive for p63 (C, x 100); D: The Programmed death-ligand 1 tumor proportion score was = 50% (x 400; PD-L1 IHC
22C3 pharmDx™ Kit, DAKO, Denmark).

could be explained by the enhanced rate of leukocyte increase following 3 cycles of
pembrolizumab, and the infiltration of the lungs with the elevated leukocytes, unlike
the progression of AML.

CONCLUSION

In summary, to the best of our knowledge, this is the first report of acute
myelomonocytic leukemia during pembrolizumab in a patient with NSCLC. However,
the precise underlying mechanism remains unknown. Further research is required to
understand the mechanism and evaluate the prevalence of this adverse event.
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Figure 3 After 3 cycles of pembrolizumab, contrast-enhanced neck and chest computed tomography and evaluation after 4*
chemotherapy. A, C, E: Evaluation after 4" chemotherapy; B, D, and F: After 3 cycles of pembrolizumab, contrast-enhanced neck and chest computed
tomography shows the markedly decreased size of metastatic lymphadenopathy on both cervical level Il to V, enhanced nodule in anterior segment of left upper lobe,
and mass in left 7" rib compared with response evaluation after 4" chemotherapy.
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Figure 4 The blood smear and bone marrow biopsy. A: The blood smear shows 15% blast cells and hypogranulation with basophilia with monocytosis; B:
On the bone marrow biopsy, myeloblast was increased in number and counted 40.92% of nucleated cells.
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