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Abstract
A 65-year-old woman with prolonged cough and presumed pulmonary hypertrophic osteo-
arthropathy was referred to our hospital. Computed tomography showed 2 tumors larger 
than 3 cm in size and massive hilar lymph node enlargement in the right lung. Pathological 
examination of the transbronchial lung biopsy specimen showed atypical malignant cells, pre-
sumed adenocarcinoma, with 1% positivity of programmed cell death 1 ligand (PD-L1). Three 
courses of chemoimmunotherapy with pembrolizumab (400 mg q3w), carboplatin (AUC 5 mg/
mL · min q3w), and pemetrexed (500 mg/m2 q3w) were well tolerated and brought about a 
quasi-complete response both of the lung tumors and lymph nodes and complete symptom 
relief of the pulmonary hypertrophic osteoarthropathy, finally leading to the surgical inter-
vention, that is, lobectomy and lymph node dissection. Postoperative pathological examina-
tion showed no viable cancer foci both in the lung tumors and lymph nodes. The patient re-
covered uneventfully. Physicians should note the combination chemoimmunotherapy 
including pembrolizumab, with curative intent, to optimally treat patients with locally ad-
vanced non-small cell lung cancer (NSCLC) even if the NSCLC bears a small amount of PD-L1.
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Introduction

Lung cancer is the leading cause of cancer-related mortality in men worldwide. Surgery 
has been the mainstay in the treatment of resectable non-small cell lung cancer (NSCLC) with 
curative intent. On the other hand, systemic therapy, especially chemotherapy, has played a 
major role in the treatment of inoperable NSCLCs. However, no effective systemic therapies, 
leading to a cure without local therapy, have been thus far established.

Immune tolerance through the interaction between programmed cell death 1 (PD-1) and 
programmed cell death 1 ligand (PD-L1) has become the important therapeutic target in the 
treatment of locally advanced or metastatic NSCLCs [1]. The advent of immune checkpoint 
inhibitors has dramatically changed the strategy and clinical outcome of inoperable NSCLCs.

We herein report a case of locally advanced NSCLC with pulmonary hypertrophic osteo-
arthropathy [2] showing a complete pathological response to a pembrolizumab-containing 
chemoimmunotherapy.

Fig. 1. Chest X-ray. a Chest X-ray before chemoimmunotherapy shows an oval shadow approximately 3 cm 
in size in the right lower lung field (arrow) and enlargement of the lung hilum (arrowhead). b Chest X-ray 
after chemoimmunotherapy showed complete disappearance of the tumor and shrinkage of the lung hilum.
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Case Report

A 65-year-old woman, an ex-smoker with a Brinkman index of 800, with a past history of 
breast cancer, urothelial cancer, and ischemic heart disease presented cough for several 
months. Plain chest X-P showed a mass in the right lung field and enlargement of the right 
lung hilum (Fig. 1). Computed tomography (CT) showed well-defined oval masses in the lung 
with apparent hilar lymph node enlargement. Laboratory testing showed no significant tumor 
marker elevations. Pathological examination of the transbronchial lung biopsy specimen 
showed large oval atypical cells with mucin formation in some cells. Immunostaining showed 
that the atypical cells (Fig. 2) were TTF-1, napsin A, CK5/6, CD56, synaptophysin, and chro-
mogranin negative, Alucian blue positive, p40 and p63 focally positive, and PD-L1 weakly, 
that is,1%, positive. Molecular testing showed that no molecular mutations were observed in 
epidermal growth factor receptor exons 18–21. Positron emission tomography (PET) showed 
maximum standard uptake values of 8.0 and 14.1 in the 2 tumors located in the right lower 
lobe and those of 6.3 and 5.3 in the hilar and mediastinal lymph nodes, respectively, but no 
significant accumulation in the bone (Fig. 3). The patient with digital clubbing and cortical 
and periosteal thickening of the tibias complained of polyarthralgia after the onset of cough, 
leading to the diagnosis of pulmonary hypertrophic osteoarthropathy. The presence of 2 lung 
cancers in the right lower lobe suggested the T category in this case as at least T2, that is, more 
than 3 cm in size, or T3 with possible pulmonary metastasis in the same lobe. In addition, 

Fig. 2. Pathological examination. a Pathological examination of the transbronchial lung biopsy specimen 
showed the growth of large oval atypical cells in a sheet-like fashion. Some cells contain mucin in the cyto-
plasm. HE. ×200. b Low magnification view of the resected specimen showed marked hyalinization (arrows) 
just beneath the pleura. HE. ×40. c Higher magnification view of the resected specimen showed marked fi-
brosis and lymphocytic infiltrates with no viable cancer foci. HE. ×100. d Low magnification view showed 
marked fibrosis and no viable cancer foci in the subcarinal lymph nodes dissected. HE. ×40.
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bulky presumed hilar lymph node metastasis could lead to inevitable pneumonectomy when 
primary surgery was applied to the patient. We, therefore, treated the patient with primary 
chemoimmunotherapy using pembrolizumab (400 mg q3w), carboplatin (AUC 5 mg/mL/min 
q3w), and pemetrexed (500 mg/m2 q3w). The patient showed prompt symptom relief, that 
is, disappearance of the cough and polyarthralgia with manageable side effects. Due to the 
quasi-complete remission of the lung cancers and the marked shrinkage of the presumed 
lymph node metastases (Fig. 3) with 3 courses of the chemoimmunotherapy, the patient 
underwent lower lobe lobectomy and hilar and mediastinal lymph node dissection. Patho-

Fig. 3. PET/CT. a PET before chemoimmunotherapy showed 2 lung tumors (arrows) and hilar and medias-
tinal lymph nodes (arrowheads) with markedly increased avidity and no uptakes in the bone. b PET after 
chemoimmunotherapy showed no uptake in the lung tumors and lymph nodes. c PET/CT before chemoim-
munotherapy showed increased avidity both in the lung tumor and the presumed hilar metastatic lymph 
node. d PET/CT after chemoimmunotherapy showed quasi-complete disappearance of the lung tumor and 
marked shrinkage of the hilar lymph node.
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logical examination showed no viable cancer remnants in the lung tumors and lymph nodes 
dissected (Fig. 2). The postoperative course was uneventful and the patient was discharged 
on the 9th day after operation.

Discussion

Various therapies, mainly chemotherapy and molecularly targeted drugs such as bevaci-
zumab [3], have been employed to improve survival of the patients with metastatic or locally 
advanced NSCLC, resulting in certain but nominal survival benefit with considerable therapy-
induced uncomfortable side effects. Unlike breast cancers, pathological complete response 
has been regarded as exceptional in the treatment of locally advanced NSCLCs [4]. This case, 
however, showed a complete pathological response both in the lung cancers and presumed 
metastatic lymph nodes.

Single or dual immune checkpoint inhibitor therapy, much less toxic than conventional 
chemotherapies, has become a preferred option in the treatment of chemonaive inoperable 
NSCLC with high PD-L1 expression [5]. Various studies have showed that high PD-L1 expression 
correlated well with the favorite efficacy of the single or dual immune checkpoint inhibitor 
therapy against NSCLC on one hand. This case had only 1% positivity of PD-L1 in the biopsy 
specimen but showed marked antitumor response clinically and pathologically on the other 
hand. A clinical trial, however, clearly showed that even though patients were limited to those 
with less than 1% PD-L1 positive squamous cell carcinoma, adding pembrolizumab to conven-
tional calboplatin and paclitaxel could lead to a significant survival benefit [6]. Immune check-
point inhibitors, therefore, may be possible enhancers of the chemotherapy with unproven 
mechanisms. In fact, the regimen used in this case has received US Food and Drug Adminis-
tration approval for the frontline metastatic NSCLC irrespective of PD-L1 expression.

Pulmonary hyperplastic osteoarthropathy is defined as the syndrome which mainly 
consisted of clubbed fingers, periostitis of the long tubular bones, and arthritis [2]. Patients with 
pulmonary hyperplastic osteoarthropathy, therefore, usually present a painful arthropathy. In 
this case, in addition to the amelioration of the cough with the tumor regression, pain as a 
symptom of paraneoplastic syndrome disappeared completely during the administration of 
pembrolizumab-containing chemoimmunotherapy. The presence of paraneoplastic syndrome, 
more often observed in small cell carcinoma than in NSCLC [7], generally implies that a subset 
of cancer cells, releasing some kind of symptom-causing cytokine(s), predominates in the tumor. 
Therefore, some anticancer therapy, when being effective for cancer clones causing paraneo-
plastic syndrome, could lead to marked antitumor effects, occasionally leading to a pathological 
complete response like this case. Therefore, patients with paraneoplastic syndrome due to 
NSCLC should be good candidates for multidisciplinary therapy with curative intent.

Unlike chemotherapy, immune checkpoint inhibitors generally develop unique adverse 
effects, so-called immune-related adverse effects, such as colitis, pneumonitis, hepatitis, 
neurotoxic effects, and myocarditis [8]. Fatal adverse effects were observed in approximately 
0.4% of patients treated with an anti-PD-1/anti-PD-L1 agent and in over 1.0% of those treated 
with an anticytotoxic T-lymphocyte antigen-4 (CTLA-4) plus an anti-PD-1/anti-PD-L1 agent 
[9]. Much attention should be paid to immune-related adverse effects but without over-
weighing the benefits, that is, pathological complete response in this case.

With the remarkable clinical outcomes using various immune checkpoint inhibitors, the 
therapeutic strategy for inoperable NSCLC has diverged into two directions. When PD-L1 
expression of the NSCLC is very high, that is, ≥50 percent expression, dual immune checkpoint 
inhibitor therapy without chemotherapy plays an important role in order both to maintain 
quality of life for the patients and to possibly prolong survival of the patients. On the other 
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hand, in case of positive but weak PD-L1 expression, chemoimmunotherapy using platinum 
doublet and an immune checkpoint inhibitor, especially pembrolizumab, has become a 
standard therapeutic option for NSCLC not with curative intent but with palliative intent. 
However, the therapeutic goal of the locally advanced NSCLC should be changed from palli-
ation to cure when the induction chemoimmunotherapy brings about a remarkable response.

In conclusion, physicians should take the induction therapy using platinum doublet and 
pembrolizumab into consideration to optimally treat the patients with advanced NSCLC, 
especially with low PD-L1 expression and paraneoplastic syndrome, followed by adequate 
local therapy. Further study with a pembrolizumab-containing chemoimmunotherapy should 
be done, with curative intent, in patients with locally advanced NSCLC.
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