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CASE REPORT

Lazarus-type tumour response to  
therapy with nivolumab for sarcomatoid  
carcinomas of the lung
C. Roesel md,* K. Kambartel md,† U. Kopeika md,* A. Berzins md,* T. Voshaar md,† and T. Krbek md*

ABSTRACT

Pulmonary sarcomatoid carcinoma (psc) is a rare subtype of non-small-cell lung carcinoma with a poor prognosis 
and poor response to chemotherapy and radiotherapy. A previous study reported that psc expresses high levels 
of PD-L1, suggesting the potential efficacy of immune checkpoint inhibitors in these tumours. We report 2 cases 
of patients with a lung sarcomatoid carcinoma. Both patients initially underwent curative lung resection, but 
developed early recurrent disease. Because PD-L1 was highly expressed in the tumour cells, we initiated therapy 
with nivolumab, which showed good efficacy, almost complete radiologic tumour remission, and a remarkable 
improvement in the condition of those patients. Immune checkpoint inhibitors targeting PD-1 might be a valuable 
therapy option for pscs.
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INTRODUCTION

Primary pulmonary sarcomatoid carcinoma (psc) is a rare 
subtype of non-small-cell lung cancer (nsclc). It has a 
complex differential diagnosis and accounts for 0.1%–0.4% 
of all lung malignancies1. The disease is more prevalent in 
older adults (mean age: 60–70 years) and occurs mainly in 
men and smokers. The prognosis for affected patients is 
poor, the 5-year survival rate being approximately 20%2. 
Even in the earlier tumour stages, the prognosis is worse 
for psc than for other nsclcs3.

Treatment for pscs is usually similar to that for other 
nsclcs; however, because of the low prevalence of psc, little 
knowledge is available about the biology of the tumour and 
the best treatment strategies. Therapeutic management 
and the effect of conventional chemotherapy for psc there-
fore remain controversial. Vieira et al.4 and Yendamuri et 
al.5 reported that pscs are generally resistant to convention-
al chemotherapy. Other authors have described advanced 
disease to be nonresponsive to palliative chemotherapy6. 
However, Huang et al.7 showed a positive effect of post
operative chemotherapy on psc. Genetic alterations are 
rare in psc, and patients are often ineligible for molecularly 
targeted therapy8,9.

Antibodies that target the PD-1 cell membrane anti-
gen have emerged as a new therapy for advanced nsclc. 
Several different trials showed substantial clinical activity 
for anti–PD-1 antibodies for advanced cancers, leading 
to the approval of those agents, including nivolumab for 
melanoma and squamous cell lung cancer10. A recently 
published case series showed therapeutic success with 
nivolumab for the treatment of pleomorphic carcinomas 
of the lung11. Here, we describe 2 cases of metastasized 
sarcomatoid carcinoma of the lung treated with nivolumab,  
focusing on the efficacy of nivolumab and the clinical 
course of the disease.

CASE DESCRIPTIONS

Case 1
A 57-year-old man was referred to our department for eval-
uation of a pulmonary mass in the left upper lobe, which 
was identified on computed tomography (ct) imaging of 
the thorax. He underwent rigid bronchoscopy with en-
dobronchial ultrasonography, and transbronchial needle 
aspiration was used to obtain multiple samples from the 
mediastinal lymph nodes. Cytopathology analysis clas-
sified the tumour as a nsclc, with no mediastinal lymph 
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node metastasis. Because of local tumour expansion (cT4, 
tumour > 9 cm), a neoadjuvant therapeutic approach was 
discussed at the institutional tumour board.

The patient subsequently received induction chemo-
therapy with 4 cycles of cisplatin–gemcitabine, which was 
tolerated without any problems. Restaging showed partial 
remission of the tumour. Complete resection of the tumour 
was performed with intrapericardially extended left upper 
lobectomy with pericardial resection. Neither intraopera-
tive nor postoperative complications were observed, and 
the patient was discharged 10 days after surgery.

Pathology examination of the specimen revealed a sar-
comatoid carcinoma of the lung with an R0 resection. Four 
weeks after discharge from hospital, the patient presented 
with progressive dyspnea accompanied by hypoxemic 
respiratory insufficiency. Imaging by ct showed diffuse 
pleural thickening, and a thoracoscopy revealed diffuse 
and extensive pleural carcinomatosis, which was verified 
by multiple pleural biopsies. Bronchoscopy showed almost 
complete tumour obstruction of the left lower lobe bron-
chus and an unsuspicious left upper lobe bronchial stump. 
Biopsies of the tumour were tested for PD-L1 expression 
and showed 80%–90% positivity. The patient showed rapid 
tumour progression with lymphangiosis carcinomatosa of 
the lung, left adrenal gland metastasis, and contralateral re-
active pleural effusion [Figure 1(A,B)]. Consistent with the 
radiologic progression, the general condition of the patient 

worsened daily, with increasing immobility, advancing 
chest pain, and increasing hypoxemic insufficiency.

After presenting this case to the tumour board of our 
institution, we initiated therapy with 3 mg/m2 nivolumab. 
That therapy was tolerated without any adverse effects. 
Fortunately, the clinical tumour symptoms decreased 
quickly. Follow-up ct imaging of the thorax and abdo-
men after 3 months of treatment showed a morphologic 
response of the lung and pleura. The patient experienced 
great improvement in quality of life and no more hypox-
emic insufficiency.

Six months after the initiation of nivolumab, the 
patient remains in an improved stable clinical condition, 
and the most recent ct imaging of thorax showed almost 
complete thoracic tumour remission [Figure 1(C–F)].

Case 2
A 60-year-old man presented with a 10 cm tumour of the 
left lung, with chest wall infiltration. After transthoracic 
needle biopsy, the tumour was diagnosed as a sarcomatoid 
carcinoma. No distant metastases were found during stag-
ing procedures. The patient then underwent an extended 
left upper lobectomy with en bloc chest wall resection and 
complete resection of the tumour. The postoperative course 
was uneventful, and the patient underwent adjuvant che-
motherapy consisting of cisplatin (80 mg/m2, day 1) and 
vinorelbine (25 mg/m2, days 1 and 8).

FIGURE 1  (A–C) Computed tomography images 6 weeks after R0 resection of the left upper lobe, showing a diffuse left-sided pleural carcino-
matosis, lymphangitis of the lung, a right-sided reactive pleural effusion (cytology showed no malignant cells), and metastasis in the left adrenal 
gland. (D–F) After 6 months of therapy with nivolumab, computed tomography shows nearly complete thoracic tumour regression and impressive 
regression of the adrenal gland metastasis.
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Two months after completion of chemotherapy, ct 
imaging showed a local tumour recurrence of the chest 
wall, and the tumour was again resected (R0 resection). 
Histopathology examination again found a sarcomatoid 
carcinoma with 100% PD-L1 expression. The patient was 
discharged without any complications.

After 2 months, the patient complained about pro-
gressive pain in the left chest wall. Imaging by ct revealed 
another tumour relapse of the chest wall and, in addition, 
of the left axillary region. A second line of therapy with 
nivolumab (3  mg/m2) was administered. After 3 cycles 
of nivolumab, we observed significant tumour shrinkage 
and impressive pain relief. After 8 months of therapy, ct 
imaging showed clear tumour remission (Figure 2).

The patient is still in tumour care, but is asymptomatic 
and in excellent condition.

DISCUSSION

Sarcomatoid carcinomas of the lung are a rare form of ns-
clc, generally associated with poor prognosis. In this case 
series, we describe 2 patients with metastasized sarcoma-
toid lung carcinomas. Because both carcinomas showed 
high positivity for PD-L1, immunotherapy with nivolumab 
was initiated. That therapy resulted in fast and extensive 
tumour regression and relief of tumour symptoms, ac-
companied by an improvement in the general condition 
of both patients.

Our cases demonstrate high sensitivity of sarcomatoid 
lung carcinoma to nivolumab and, to some extent, indicate 
a therapeutic effect. In addition to the known effects of 
nivolumab in squamous cell cancers and adenocarcinomas 
of the lung, it might therefore also be a promising therapy 
for the rare tumours reported here.

The sarcomatoid histologic subtype of nsclc is usually 
considered to be chemoresistant; tumour control using a 
PD-1 inhibitor in these cases is therefore extremely valu-
able4. To the best of our knowledge, very few data about 
immunotherapy for sarcomatoid carcinomas are available.

High PD-L1 expression in sarcomatoid lung carcinomas 
has been described previously12,13. Velcheti et al.12 found 
that 9 of 13 patients with sarcomatoid carcinomas of the 
lung (69.2%) were positive for PD-L1 and that the observed 
levels were higher than those seen in conventional nsclcs. 
Considering several features of pscs such as PD-L1 expres-
sion and exuberant immune cell infiltration in tumours, 
immunotherapy targeted to the PD-1/PD-L1 pathway could 
be a therapeutic avenue for this disease. In our opinion, PD-
L1 testing should be performed in these situations.

The use of antibodies against PD-1, which block inhibi-
tory T-cell checkpoints, is a promising therapy for advanced 
cancers14. Nivolumab represents a new treatment option 
for patients requiring second-line treatment for metastatic 
nsclc, for which that drug has been well established15,16.

The correlation between PD-L1 staining and therapy 
—and particularly the efficiency of PD-L1 inhibitors—is 
currently a controversial topic. Although PD-L1 testing 
has no predictive value for determining the efficiency of 
second-line therapy with nivolumab for squamous cell car-
cinomas, many studies have shown a correlation between 
PD-L1 expression on tumour cells and tumour response 
rate, progression-free survival, and overall survival17,18. If 
PD-L1 expression exceeds 50%, therapy with checkpoint 
inhibitors shows superior efficiency compared with con-
ventional chemotherapy. Furthermore, a study showed that 
therapy with pembrolizumab was superior to platin-based 
combination chemotherapy for the first-line therapy of 
tumours with PD-L1 expression greater than 50%19.

SUMMARY

As demonstrated in our cases, nivolumab should be 
considered as a therapeutic approach for sarcomatoid 
carcinomas, in which the drug might provide additional 
therapeutic benefits. However, patients and treating phy-
sicians must be aware of the spectrum of side effects asso-
ciated with immunotherapies, and they have to carefully 
weigh the potential complications and risks of these new 
treatment options. Although it would be difficult to achieve, 
given the limited number of patients with psc, larger pro-
spective randomized studies are needed to evaluate the 
potential benefits of immunotherapy for psc, possibly even 
as a first-line therapy.
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