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Abstract: To date, there is no standard third-line therapy for EGFR- and ALK-negative lung 

squamous cell carcinoma (SCC). Apatinib, an oral small-molecule VEGFR-2 inhibitor, has 

shown good therapeutic effect and safety in chemotherapy-refractory gastric cancer, but its 

efficacy in lung SCC is not determined. In this report, we present a 69-year-old Chinese man 

with locally advanced EGFR- and ALK-negative lung SCC, who received apatinib after failure 

of 2 treatment regimens. After 4 months of apatinib therapy, chest computed tomography scan 

showed a large cavity in the lung tumor, while there was minimal change in tumor size. The 

patient had quite a long progression-free survival time of over 17 months and tolerated apatinib 

very well. Apatinib provides an additional option for salvage treatment of lung SCC without 

driver gene mutations, but further large-scale clinical studies are still warranted.
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Introduction
Lung cancer is the leading cause of cancer-related death worldwide.1 Lung squamous 

cell carcinoma (SCC) accounts for about 30% of all lung cancer cases. Despite rapid 

progress in the treatment of non-small-cell lung cancer (NSCLC), there is no standard 

third-line therapy for EGFR- and ALK-negative SCC patients.2

Apatinib, an oral tyrosine kinase inhibitor (TKI) targeting VEGFR-2, shows efficacy 

as third-line treatment in metastatic gastric cancer and was approved by the China 

State Food and Drug Administration in December 2014.3–7 In 2012, a Phase II clinical 

study demonstrated that apatinib showed good efficacy as third-line treatment for 

nonsquamous NSCLC.8 However, there is limited data about the efficacy and toxicity 

of apatinib in the treatment of lung SCC so far. Herein, we report a patient with locally 

advanced lung SCC with wild-type EGFR and ALK gene expression who received 

apatinib after failure of 2 treatment regimens and obtained a long progression-free 

survival (PFS) of over 17 months.

Ethics approval
Written informed consent was provided by the patient to have the case details and any 

accompanying images published.

Case presentation
A 69-year-old Chinese man, who was a heavy smoker, was admitted to our hospital in 

August 2014, with a history of chest tightness and shortnes of breath on exertion lasting 

for two weeks. Enhanced chest computed tomography (CT) scan showed a 5×6 cm 

mass in the right upper lobe with obstructive pneumonia and enlargement of right hilar 
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and mediastinal lymph nodes. Pathologic results of broncho-

fibroscopic biopsy revealed lung SCC with right hilar and 

mediastinal lymph nodes metastases (Figure 1). Both of the 

ALK and EGFR genes were wild type. Brain magnetic reso-

nance imaging, bone emission CT, and abdominal ultrasound 

did not show any obvious distant metastasis.

Diagnosed with locally advanced lung SCC (cT3N2M0, 

stage IIIB), the patient received 6 cycles of first-line chemo-

therapy consisting of docetaxel 75 mg/m2 on day 1 and cispla-

tin 75 mg/m2 on day 1, repeated every 3 weeks. Radiotherapy 

was given after 4 cycles of chemotherapy (primary lung cancer 

and mediastinum lymphoid region 6MV X-rays D95 PGTV 

6450cGy/30F, D95 PTV 5400cGy/30F in 5 fields). Accord-

ing to Response Evaluation Criteria in Solid Tumors 1.1, the 

therapeutic evaluation was partial response after the second, 

fourth, and sixth cycles of chemotherapy. The patient tolerated 

treatment well and no severe adverse reaction occurred.

In July 2015, 5 months after the end of chemotherapy, chest 

CT scan revealed evident enlargement of the primary tumor 

in the right upper lobe and lymph nodes in the right hilum 

and mediastinum during a routine follow-up. The disease was 

evaluated as progressed, and so icotinib, an oral TKI, was pre-

scribed as second-line therapy. Imaging examination indicated 

slight shrinkage of lung lesions and the patient was diagnosed 

as having stable disease during icotinib treatment.

Unfortunately, in March 2016, after 8 months of ico-

tinib therapy, the disease progressed again (Figure 2A 

and B). After discussion with the patient and his family, we 

prescribed apatinib (500 mg once a day) as third-line treat-

ment. Imaging examination showed tumor shrinkage after 

2 months of apatinib administration (Figure 2C). Moreover, 

about 4 months later, chest CT scan revealed a large cavity 

of 2.9×1.6 cm in the lung tumor, with minimal change in 

tumor size (Figure 2D). Also, the obstructive pneumonia in 

the right lobe was significantly relieved. The latest chest CT 

scan on October 2017 showed a mass in the right lung hilum 

and mediastinum, so the disease had progressed once more 

(Figure 2E). No severe adverse reaction was found during 

apatinib treatment. To date, for our patient, the PFS on third-

line apatinib has been longer than 6 months.

Literature review and discussion
Actually, antiangiogenic drugs have shown efficacy and have 

already been used in NSCLC, especially in patients without 

driver gene mutations. Early in 2006, the United States Food 

and Drug Administration approved bevacizumab for patients 

with unresectable, locally advanced, recurrent, or metastatic 

nonsquamous NSCLC.9,10 Recently, the Phase III study 

IFCT-1103 ULTIMATE,11 which  compared the efficacy of 

paclitaxel with bevacizumab versus docetaxel as second- or 

third-line treatment for nonsquamous NSCLC, revealed that 

median PFS was longer in the paclitaxel plus bevacizumab 

arm compared with the docetaxel one (5.4 versus 3.9 months, 

hazard ratio [HR]: 0.62, 95% CI: 0.44–0.86, P=0.005). 

However, due to the risk of bleeding, bevacizumab is not 

recommended for SCC patients. Ramucirumab, a VEGFR-2 

inhibitor, is another antiangiogenic agent approved by the US 

Food and Drug Administration for NSCLC.12 The Phase III 

trial, REVEL,13 indicated that compared with placebo, doc-

etaxel with ramucirumab could prolong survival of advanced 

squamous or nonsquamous NSCLC patients who had failed 

platinum-based chemotherapy (median overall survival 

[OS]: 10.5 versus 9.1 months, HR: 0.86, 95% CI: 0.75–0.98, 

P=0.023; median PFS: 4.5 versus 3 months, HR: 0.76, 95% 

CI: 0.68–0.86, P0.0001). Unfortunately, ramucirumab has 

not yet been approved for use in China.

Similarly, apatinib, an oral small-molecule VEGFR-2 

inhibitor, is also an antiangiogenic agent. In December 2014, 

the China State Food and Drug Administration approved 

apatinib for advanced gastric patients who had failed at least 

2 lines of chemotherapy. The randomized Phase III study of 

apatinib showed that, compared with placebo, apatinib could 

significantly improve OS and PFS in chemotherapy-refractory 

metastatic gastric cancer patients (median OS: 195 versus 

Figure 1 Bronchofibroscopic biopsy revealed SCC with opening of right upper lobar bronchus (A), and TBNA found cancer cells in 4R (B) and 7 lymph node groups (C).
Abbreviations: sCC, squamous cell carcinoma; TBNa, transbronchial needle aspiration.
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Figure 2 Chest CT images.
Notes: (A and B) the images shows after radiotheray and icotinib, that the right lung primary lesion and mediastinal lymph node were enlarged, and the disease had 
progressed in March 2016; (C) the image shows tumor shrinkage in May 2016; (D) the image reveals a large cavity in the lung tumor and minimal change in tumor size, in July 
2016; (E) the image shows a mass in the right lung hilum and mediastinum, and disease progression once more in October 2017.
Abbreviation: CT, computed tomography.

140 days, HR: 0.71, 95% CI: 0.54–0.94, P0.016; median 

PFS: 78 versus 53 days, HR: 0.44, 95% CI: 0.33–0.61, 

P0.0001).3 The most common adverse events of apatinib 

were hypertension, hand–foot syndrome, and proteinuria, but 

the side effects were manageable and tolerable.3,4–6

Apart from gastric cancer, several studies have indicated 

that apatinib was effective in other solid tumors14 such as in 

breast cancer15,16 and NSCLC.8 A 1-arm Phase II study14 which 

aimed to evaluate the optimum dose and efficacy of apatinib 

in heavily pretreated patients with metastatic triple-negative 

breast cancer concluded that the recommended dose of apatinib 

was 500 mg/d, with encouraging median PFS (3.3 months, 

95% CI: 1.7–5.0) and OS (10.6 months, 95% CI: 5.6–15.7).

Regarding use of apatinib in NSCLC, there has been only 

1 Phase II study,8 1 retrospective study,17 and several case 

reports18–20 published so far. In the Phase II study,8 in patients 
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with nonsquamous NSCLC who failed 2 lines of treatment, 

including EGFR TKIs, apatinib showed substantial clinical 

activity compared with placebo (median PFS: 4.7 versus 

1.9 months, HR: 0.278, 95% CI: 0.170–0.455, P0.0001). 

In this literature review, adenocarcinoma is reported as the 

most common pathological type of lung cancer associated 

with apatinib application, apart from 1 retrospective study. 

This retrospective study16 enrolled a total of 42 advanced 

NSCLC patients including 12 with squamous carcinoma and 

30 with adenocarcinoma, with a median PFS of 4.2 months 

and a median OS of 6 months.

One of the interesting aspects of our report is that the 

pathological type of cancer in our patient is advanced lung 

squamous carcinoma, regarding which details on the clini-

cal efficacy and practical experience of apatinib are sorely 

lacking. Besides, the PFS of our patient was quite long at 

over 17 months. Previously reported PFS/median PFS in 

NSCLC patients using apatinib did not extend beyond 6 

months. The reason for our patient showing such a long PFS 

is unknown, and needs further investigation. In summary, 

our report indicates that apatinib can provide an additional 

option for salvage treatment of lung SCC without driver 

gene mutations. However, further large-scale randomized 

case–control studies are warranted.
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