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ABSTRACT —— Background. Nivolumab is a programmed death (PD)-1 antibody that activates T cells by inhibit-
ing the binding of T cells expressing PD-1 to a tumor expressing PD-ligand 1 (PD-L1). However, since immunosup-
pressive cells are involved in in vivo tumor immunity, nivolumab-activated T cells are suppressed. Although
achieving a complete response (CR) using only nivolumab as a single agent would be difficult from the viewpoint
of tumor immunology, such CR cases have been reported recently. We herein report a patient with lung
squamous cell carcinoma who achieved a CR following only three administrations of nivolumab. Case. An 80-year-
old Japanese man was admitted to our hospital following a medical examination’s abnormal results. Based on a
further evaluation, he was diagnosed with lung squamous cell carcinoma of the left upper lobe (cT4N3M1la stage
1V). He also had eosinophilia in the blood and eosinophil infiltration in the tumor tissue. He received docetaxel as
first-line therapy for four cycles and S-1 as second-line therapy for three cycles. After further progressive disease,
nivolumab (3 mg/kg every 2 weeks) was intravenously administered three times as a third-line therapy, but it
was discontinued due to a thyroid hormone abnormality. Blood eosinophils rapidly increased after the first ad-
ministration, and the primary lesion was cavitated at two months after the third administration. He achieved a CR
with remaining scar tissue by five months after the third administration. There has been no recurrence of lung
cancer, but the patient’s blood eosinophilia persisted at 21 months after the third administration. Conclusion.
Eosinophils may be involved in a tumor’s immune response to nivolumab, since our patient achieved a CR and his
blood eosinophils rapidly increased following only three administrations of nivolumab.
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Table 1. The Patient’s Laboratory Data at the First Visit and Before the Administration of
Nivolumab
First visit Before nivolumab First visit Before nivolumab
Date X-2/11/10 X/7/26 Date X-2/11/10 X/7/26
WBCs: 7650/l 9270/ul TP 7.3 g/dl 75 g/dl
Neutro 3380/ul 5599/ul Alb 3.7 g/dl 3.3 g/dl
Lymph 1500/l 1483/l T-bil 0.60 mg/dl 0.55 mg/dl
Eosino 2226/l 1548/ul AST 18 TU/1 19 1U/1
Baso 22/ul 37/ul ALT 11 1U/1 14 1U/1
RBC 372x10%/ul 368 x 104/l LDH 181 1U/1 211 1U/1
Hb 124 g/dl 11.2 g/dl ALP 276 1U/1 296 1U/1
Plt 20.1 x10%/ul 244 x10%/ul BUN 10.0 mg/dl 9.3 mg/dl
Cre 0.80 mg/dl 0.79 mg/dl
CEA 4.6 ng/ml Na 139 mEq/! 139 mEq/!
CYFRA 3.1 U/ml K 44 mEq/] 44 mEq/I]
Cl 103 mEq/! 103 mEq/!
TSH 1.08 mIU/I CRP 0.09 mg/dl 0.47 mg/dl
FT3 1.93 ng/dl
FT4 1.03 pg/ml
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Figure 1. a: Chest X-ray showed a nodular shadow in the left upper lung field. b: The primary lesion was located
in left S'*2 Intrapulmonary metastases were found in right S3 (¢) and left S (d). e, f: The mediastinal lymph nodes
were enlarged in bilateral #4.
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Figure 2. A transbronchial specimen showed squamous cell carcinoma on hematoxylin-eosin staining (a) and immu-
nohistochemical staining of CK5/6 (b) and p63 (c¢). The specimen had a tumor proportion score (TPS) for PD-L1 (28-8)
of 5% (d) and eosinophil infiltration (a).
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Figure 3. The time course of the leucocyte and differential leucocyte count in the patient’s
blood after the first nivolumab administration. The number of blood eosinophils increased two
weeks after the first nivolumab administration. The third administration of nivolumab was two
weeks later than the scheduled administration day, on which prednisolone was administered.
The blood eosinophil count increased again six weeks after the third nivolumab administration,
and prednisolone was re-administered.
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Figure 4. The time course of the primary tumor on chest X-ray and computed tomography after nivolumab admin-
istration. The 6.8-cm-diameter primary tumor in left S'*2 (a, f) had shrunk in size at the second nivolumab adminis-
tration (b). On the scheduled administration day (¢) and the actual administration day (d) of the third round of
nivolumab, chest X-ray showed almost no primary lesion. The primary tumor became cavitated at two months (g),
and a CR with scar tissue was observed at five months (h) after the third nivolumab administration. No recurrence
was shown by CT at 11 months (i) or by chest X-ray at 21 months (e) after the third nivolumab administration.
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