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Abstract: The incidence of synchronous multiple primary malignancies is low. The pre-
sence of different lung tumor types in one patient is rare. Here, we report a rare case of 
synchronous lung squamous cell cancer and small cell lung cancer in a 60-year-old man. 
Because of the presence of two different tumor types, the proper treatment must be deter-
mined. To identify treatment targets, the genetic features of primary tumor tissues from the 
lungs were analyzed by next-generation sequencing (NGS). The objective was to analyze the 
origin and evolution of multiple primary lung cancers. NGS can find the genetic mutation 
sites of patients to guide treatment and promote the advancement of precision medicine. The 
effects of standard treatments were evaluated by response evaluation criteria in solid tumors. 
The results suggest that early treatment of synchronous multiple primary malignancies is 
a favorable outcome. 
Keywords: sMPLC, NGS, chemotherapy, immunotherapy

Introduction
Multiple primary lung cancer (MPLC) refers to the simultaneous or sequential 
occurrence of two or more primary malignancies in the lungs of the same 
patient.1 According to the time of tumor discovery, MPLCs can be divided into < 
6 months of simultaneous MPLC (sMPLC) and≥ 6 months of metachronous MPLC 
(mMPLC). sMPLC is a rare entity, with an incidence rate that ranges from 1% to 
7%,2 and the majority are of the same histologic type. The coexistence of small and 
non-small cell carcinoma has been reported in a small fraction of cases.3–9 Here, 
We report a rare case of synchronous MPLC of different histological types [squa-
mous cell carcinoma (SCC) and small-cell lung carcinoma (SCLC)].

Case Report
A 60-year-old man was admitted to the First Affiliated Hospital of Shihezi 
University School of Medicine on 25 March 2020 with a 2-month history of 
cough, sputum, and wheezing. He was a road worker with a 30-year history of 
smoking 40 cigarettes/day; he quit smoking 9 years ago. Laboratory examination 
revealed elevated tumor markers, including CEA (15.94 ng/mL), CA15-3 (27.37 U/ 
mL), CA19-9 (31.19 U/mL), CA72-4 (17.07 U/mL), and cytokeratin 19 fragment 
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(35.15 ng/mL). Autoimmune markers, including anti-SM 
antibodies, anti-nucleosome antibodies (AnuA), and anti- 
histone antibodies (AHA), were positive. Chest computed 
tomography (CT) revealed two solid lesions located at the 
lower lobes of the right lung (48 × 36 mm) and left lung 
(78 × 45 mm) (Figure 1), suggesting the possibility of 
a malignant tumor. Magnetic resonance imaging (MRI) 
examination of the head indicated possible brain involve-
ment. Tumor stage was determined stage IV (T4N3M1b). 
The patient reported no family history of lung cancer. To 
determine the histological type, needle biopsies of both 
lesions were performed under CT guidance. Pathology 
examination of needle biopsy specimens and immunohis-
tochemistry results showed that the two lesions were his-
tologically different. The left lower lobe was SCC and was 
positive for P40, P63, Ki-67 (80%), and negative for 
CD56, Syn, cgA, TTF-1. The right lung lower lobe 
tumor was diagnosed as SCLC; tumor cells were positive 
for CD56, Syn, cgA, TTF-1, and Ki-67 (90%) and nega-
tive for P40 and P63 (Figure 2). Immunohistochemistry 
suggested that the tumor origins differed between the two 
sites, and the molecular profiles were heterogeneous. The 
final clinical diagnosis of this patient was sMPLC.

MRI and CT detected a head mass diagnosed as 
a metastatic lesion and lymph node metastasis, which 
were contraindications for surgery. Because this patient 
presented with two different tumor types in the lungs, 
determining a treatment strategy was challenging. SCC 
and SCLC have huge differences in biological behavior, 
treatment, and prognosis. To identify treatment targets, we 
used NGS technology to analyze the genetic features of 
the primary tumor tissues from the lungs. During the wait-
ing period, the patient received systemic chemotherapy. 
According to the National Comprehensive Cancer 
Network guidelines for small cell lung cancer, the patient 

received systemic chemotherapy with carboplatin and eto-
poside because SCLC is more malignant. After 40 days, 
the results of NGS were as follows (Table 1): somatic 
mutations: 19 (Tables 2 and 3); germline mutations: 0; 
tumor cell microsatellite instability detection: microsatel-
lite stability; tumor mutation load: high tumor mutational 
burden (TMB-H). The NGS results suggested that the 
patient should receive immunotherapy with PD-1/PD-L1 
inhibitors.

Follow-Up
The response of the patient to chemotherapy was evaluated 
in accordance with the response evaluation criteria in solid 
tumors. Chest CT images obtained after one cycle of 
chemotherapy, showed a dramatic shrinkage of the right 
lung lower lobe tumor from 48 × 36 mm to 30 × 15 mm. 
The left lung lower lobe tumor also showed from 78 × 
45 mm to 29.1 × 18.7 mm (Figure 3). Full-body examina-
tion and CT scan results showed no changes in the volume 
of the lesions in the brain. The patient refused immu-
notherapy and continued with the previous chemotherapy 
regimen. The patient remains under follow-up.

Discussion
In this report, we describe a rare case of synchronous 
MPLC with two histologically distinct pulmonary 
tumors, namely, SCC and SCLC in the same patient. 
Martini and Melamed first proposed the diagnostic 
criteria for MPLC.1 However, determining whether 
the additional lesion represents a second primary lung 
cancer or an additional tumor nodule that corresponds 
to the dominant cancer is difficult.10 If the histological 
examination shows differences between two tumors, 
determining whether these pulmonary cancer foci are 
separate primary tumors is relatively easy.11 Multiple 

Figure 1 Chest CT scans (26.03.2020) were performed and images were recorded prior to any therapies. A 48 × 36 mm size lesion in the right lung lower lobe, a 78 × 
45 mm size lesion in the left lung lower lobe. (A) Lung window. (B) Mediastinal window. Red arrows point to the lung tumor.
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Figure 2 Immunohistochemical examination: (A) Hematoxylin and Eosin staining revealed the bottom lobe of the left lung was SCC, and it was positive for (B) P40, (C) 
P63, (D) Ki-67 (80%), and negative for CD56, Syn, cgA, TTF-1. (E) Hematoxylin and Eosin staining revealed the bottom lobe of the right lung was SCLC and the tumor cells 
were positive for (F) CD56, (G) Syn, (H) cgA, (I) TTF-1, (J) Ki-67 (90%), and negative for P40, P63.
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Table 1 Next-Generation Sequencing Technology, Detects Four Types of Mutations Among 1021 Genes Related to Tumorigenesis and 
Development (Including Point Mutations, Small Deletions, Copy Number Variations, and Currently Known Fusion Genes)

Detection Range/Genome Index Test Results and Significance

Somatic mutations: all 312 gene exon regions, 38 gene intron, promoter or fusion 

breakpoint regions, 709 gene partial exon regions.

19 mutations detected.

Germline mutations: all exon regions of 39 genes. 0 mutations detected.

Genomic indicators: tumor mutation load (TMB) and microsatellite instability 
(MSI).

Tumor mutation load-high (TMB-H, 12.48 Muts/Mb) may be 
sensitive to immune checkpoint inhibitors. 

Microsatellite stability (MSS)

Table 2 Point Mutations, Small Fragments of Indel Detection Results Indel Detection Results

Gene Transcript Base Change Amino Acid Changes Functional Area Mutation Frequency

TP53 NM 000546.5 c.375+1G>T # IVS4 34.8%

MST1R NM 002447.2 c.1235G>T p.G412V EX2 32.6%

RB1 NM 000321.2 c.964G>T p.E322* EX10 27.6%

MLL2 NM 003482.3 c.13122G[3>2] p.G4375Dfs*9 EX39 27.0%

LRP1B NM 018557.2 c.5959C>T p.R1987C EX37 19.8%

PGR NM 000926.4 c.2089G>T p.D697Y EX4 19.1%

C1QA NM 015991.2 c.264C>G p.S88R EX3 13.4%

RAD54L NM 003579.3 c.478–1G>C # IVS6 9.0%

HNF1A NM 000545.5 c.1048 1080delCAA 

GTGTCCCCCACGGGC 
CTGGAGCCCAGCCAC

p.Q350 H360del EX5 7.0%

FGFR2 NM 000141.4 c.1141T>G p.Y381D EX9 6.8%

FLT3 NM 004119.2 c.1636G>A p.A546T EX13 4.0%

MLH1 NM 000249.3 c.347C>T p.T116I EX4 3.5%

TP53 NM 000546.5 c.814G>A p.V272M EX8 3.3%

CYLD NM 001042355.1 c.2545G>T p.G849C EX17 3.0%

CHI3L1 NM 001276.2 c.93G>A p.W31* EX3 2.7%

FANCM NM 020937.2 c.2815G[2>1] p.G939Efs*4 EX14 2.3%

ERCC3 NM 000122.1 c.2257G>T p.A753S EX15 2.2%

DPYD NM 000110.3 c.2770G>A p.V924I EX22 1.8%

Notes: *Mutations in this gene cause amino acid changes to form proteins with impaired functions. #Did not cause amino acid changes. > Base change.

Table 3 Copy Coefficient Mutation Detection Results

Gene Transcript Mutation Type Functional Area Copy Coefficient

MYCL1 NM 001033082.2 Amplification All exon 3.8
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pulmonary resections are indicated for patients with 
synchronous or metachronous lung cancer with multi-
ple pulmonary sites of involvement.12,13 Chen et al 
Indicated that sublobar resection was acceptable for 
patients with MPLC detected at an early stage, because 
it has a similar prognosis than standard resection and 
better pulmonary function preservation.14 However, the 
presence of distant metastasis is a contraindication, for 
surgery, and chemotherapy. Is used to slow the progres-
sion of the disease. Small and non-small cell lung 
cancer are very different biological entities, and the 
treatment options differ significantly between the two 
tumor types. The treatment of synchronous multiple 
primary small cell and non-small cell lung cancers in 
patients with distant metastasis remains challenging. 
Comprehensive genetic profiling is needed to provide 
complete molecular information, which can be 
achieved using a clinical NGS test targeting 1021 can-
cer-relevant genes. The tumor mutational burden 
(TMB) has emerged as a new biomarker for predicting 
the response to programmed cell death ligand-1 (PD- 
L1) treatment.15–17 The TMB results of NGS in the 
present patient were TMB-H (Table 1), which suggests 
that PD-1/PD-L1 inhibitors can be used for immu-
notherapy. In addition, the presence of ERCC3, 
RAD54L, and TP53 mutations (Table 2) indicated that 
the patient would benefit from PD-1/PD-L1 inhibitor 
therapy. Therefore, immunotherapy with PD-1/PD-L1 
inhibitors was recommended in the present patient. 
However, after consultation with the patient and his 
family, this treatment plan was not adopted, chemother-
apy was adopted, and good results were achieved. The 
results of NGS showed the presence of other mutations 
(Table 2), which could provide new directions for 

future research. Although determining an effective 
treatment strategy is one of the many challenges asso-
ciated with sMPLC, the data generated by NGS can 
provide information on treatment targets, thereby 
advancing the era of precision medicine and improving 
the prognosis of patients. The objective of this case 
report was to analyze the origin and evolution of 
MPLC. The results suggest that NGS is important for 
identifying therapeutic targets, as well as for the dis-
covery of new potential driver genes.
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Figure 3 Chest CT scans (05.06.2020) after systemic chemotherapy with carboplatin and etoposide. Dramatic shrinkage of the right lung lower lobe tumor from 48 × 
36 mm to 30 × 15 mm. Dramatic shrinkage of the left lung lower lobe lesion from 78 × 45 mm to 29.1 × 18.7 mm. (A) Lung window. (B) Mediastinal window.  Red arrows 
point to the lung tumor.
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