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A single dose of pembrolizumab treatment causing a profound
and durable response in lung cancer
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Abstract
Profound and durable responses to a single dose of pembrolizumab in lung cancer are
rare. We encountered a non-small cell lung cancer patient showing a deep and durable
response with a single dose of pembrolizumab. A 79-year-old man reported bloody
sputum for several weeks and visited a general physician. A chest x-ray revealed a
tumor shadow in the right middle lung field at that time, and the patient was referred
to our hospital. He was diagnosed with adenocarcinoma of the lung by transbronchial
biopsy. The expression of programmed death ligand 1 in tumor cells was 100% by
immunostaining. Based on the above, immunotherapy with pembrolizumab was per-
formed as first-line therapy. Cancer cells had significantly shrunk at the end of the
first cycle. The patient had grade-3 immune-related hepatitis at the end of the first
cycle. Pembrolizumab treatment was stopped and prednisolone (80 mg/body) was ini-
tiated. Subsequently, liver function normalized, and prednisolone was tapered and dis-
continued. Since then, no tumor recurrence has been detected for 1.5 years without
treatment. There have been few reports of profound and durable responses to a single
dose of pembrolizumab in lung cancer. The results indicate that a single dose of
pembrolizumab alone may be sufficient to cause durable response and serious
immune-related adverse events in some cases.
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INTRODUCTION

Immune checkpoint inhibitors (ICI), including pembrolizumab,
have caused a paradigm shift in treating various types of
cancer. In patients with advanced non-small cell lung cancer
(NSCLC) and programmed death ligand 1 (PD-L1) expres-
sion on at least 50% of tumor cells, pembrolizumab achieved
significantly longer progression-free and overall survival and
fewer adverse events than platinum-based chemotherapy
(KEYNOTE-024).1 However, the administration must be
discontinued in some cases because of serious immune-
related adverse events (irAEs). Nevertheless, deep and

durable responses to a single dose of pembrolizumab in lung
cancer are rare.

We encountered a NSCLC patient showing a profound
and durable response to a single dose of pembrolizumab.
We present and describe this case here.

CASE REPORT

A 79-year-old man reported bloody sputum for several
weeks and visited a general physician. A chest x-ray revealed
a tumor shadow in the right middle lung field, and the
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patient was referred to our hospital. He had been smoking
two packs of cigarettes per day for 40 years. He did not have
a concomitant clinical or subclinical autoimmune disease.
His Eastern Cooperative Oncology Group performance sta-
tus (ECOG PS) was 1. Blood tests showed normal ranges for
white blood cells (5470/μL), red blood cells (451 � 104/μL),
platelets (22.3 � 104/μL), carcinoembryonic antigen
(2.4 ng/mL), cytokeratin 19 fragments (2.9 ng/mL), pro-gas-
trin-releasing peptide (40.8 pg/mL). Neutrophil-to-
lymphocyte ratio was 2.7. Chest x-ray (Figure 1(a)) and
contrast-enhanced computed tomography (CT) (Figure 1(b)–
(d)) showed tumors in the right middle and lower lobes and
mediastinal lymph nodes swelling. Bronchoscopy revealed that
a tumor was obstructing the right middle lobe. Transbronchial
biopsies showed adenocarcinoma (Figure 2(a)). Tumor cells
were positive for thyroid transcription factor 1 (TTF-1) and
negative for p40 by immunostaining. Further immunostaining
revealed many CD138-positive tumor-associated plasma cells
(Figure 2(b)). The number of CD4 (Figure 2(c)) and CD8
(Figure 2(d)) positive cells was enough. Expression of PD-L1
in tumor cells accounted for 100% by immunostaining (22C3
clones) (Figure 2(e),(f). No other distant metastases were seen,
and the patient was clinically diagnosed with right middle lobe
adenocarcinoma cT4N3M0 stage IIIC. The genetic analysis of
the original tumors revealed that epidermal growth factor
receptor gene mutation, anaplastic lymphoma kinase gene

fusion, and ROS-1 gene fusion were negative. Based on the
above, immunotherapy with pembrolizumab was performed
as first-line therapy. Cancer cells had significantly shrunk at
the end of the first cycle. His laboratory data showed liver dys-
function before the second pembrolizumab treatment cycle.
The patient was negative for markers of hepatitis virus (hepa-
titis B and hepatitis C). The anti-mitochondrial antibody was
negative. The anti-nuclear antibody was positive (1:160) with
a speckled pattern and elevated IgG (3158 mg/dL). Abdominal
ultrasonography and abdominal contrast-enhanced CT
showed no apparent liver abnormalities. Although we did not
perform a liver biopsy, the patient was clinically diagnosed
with grade-3 immune-related hepatitis. Pembrolizumab treat-
ment was stopped and prednisolone (80 mg/body) was initi-
ated. Subsequently, liver function normalized, and
prednisolone was tapered and discontinued (Figure 3). Since
then, no tumor recurrence has been detected for 1.5 years
without treatment (Figure 4).

DISCUSSION

We encountered a NSCLC patient showing a profound
and durable response to a single dose of pembrolizumab.
The response was maintained for 1.5 years without
treatment.

F I G U R E 1 (a) Chest x-ray and (b)–(d) contrast-enhanced computed tomography at first admission
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To the best of our knowledge, a profound and durable
response with a single dose of pembrolizumab in lung can-
cer is extremely rare. We could find only two previous case
reports.2,3 In each case, treatment was discontinued at one
time because of a severe irAE. Our case was grade-3
immune-related hepatitis. One case was a myasthenic crisis.2

Another was pneumonitis.3 One patient received nivolumab
and another patient received pembrolizumab. Similar cases
have been reported in other cancers.4,5,6 These findings

indicate that even a single dose of ICI can cause serious
irAEs. Furthermore, these findings suggest that self-reactive
lymphocytes exist in humans by nature.4,7 On the other
hand, irAE is thought to represent bystander effects from
activated T-cells. It is plausible that patients responding to
ICIs would have a greater likelihood of autoimmune
toxicities.8

In the present case, the primary cells infiltrating the
tumor were CD138-positive plasma cells. The same case

F I G U R E 2 (a) Transbronchial biopsies revealed adenocarcinoma (hematoxylin–eosin staining, scale bar = 50 μm). (b)–(f) Immunostaining of the
tumor cells. (b) A carcinoma with high density of CD138-positive plasma cells in tumor stroma (scale bar = 100 μm). The number of CD4-positive cells
(scale bar = 50 μm) (c) and CD8-positive cells (scale bar = 50 μm) (d) was enough. PD-L1 was expressed on 100% of tumor cells (22C3 clones) (scale
bar = 100 μm) (e) (scale bar = 50 μm) (f)
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report has been made for lung cancer.9,10 Tumor-infiltrating
plasma cells are a favorable prognostic factor in lung can-
cer.11,12 In various cancer types, the presence of B cells and
tertiary lymphoid structures is associated with longer
disease-free and overall survival in patients treated with
ICI.13,14,15 B cells might contribute to antitumor immunity
by interacting with and activating CD4-CXCL13 that could
help prime CD8-CXCL13 through conventional type 1 den-
dritic cells.16 Further studies are needed to identify the pre-
dictive value of B cells and plasma cells. Furthermore, in this
case, the effect of a single dose of pembrolizumab was
maintained for a long time, and the impact of immunother-
apy may last longer with just one dose.

CONCLUSION

In conclusion, we present a case of NSCLC patient showing
a profound and durable response to a single dose of
pembrolizumab. The response was maintained for 1.5 years
without treatment. The results indicate that a single dose of
pembrolizumab alone may be sufficient to cause durable
response and serious irAEs in some cases.
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F I G U R E 3 The clinical course of the present
case. Immunotherapy with pembrolizumab was
performed only at one cycle. The patient had
grade-3 immune-related hepatitis at the end of the
first cycle. Pembrolizumab treatment was stopped
and prednisolone (80 mg/body) was initiated.
Subsequently, liver function normalized, and
prednisolone was tapered and discontinued.
N/R = not recorded

F I G U R E 4 (a),(b) Computed tomography 12 months after pembrolizumab treatment. No tumor recurrence has been detected for 18 months without
treatment
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