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Background

Lung adenocarcinoma (LUAD) and lung squamous cell carcinoma (LUSC) are the two most common subtypes of lung cancer. Previously, they were categorized into one histological subtype known as non-small cell lung cancer (NSCLC) and often treated similarly. However, increasing evidence suggested that LUAD and LUSC should be classified and treated as different cancers. But yet, detailed differences in clinical features between LUAD and LUSC have not been well described.



Methods

A cohort of 142 Chinese patients with 111 LUAD and 31 LUSC cases were consecutively enrolled from April 2019 to October 2020 in Hunan Provincial People’s Hospital. The clinical features of the patients were retrospectively analyzed and compared in the terms of general information, clinicopathologic characteristics, imaging findings and laboratory data.



Results

In comparison with LUAD, LUSC patients had a significantly higher proportion of males, smokers, drinkers, higher-stage cases. The mean tumor size in LUSC patients was significantly larger than that in LUAD patients. Compared with LUAD patients, more of patients with LUSC had cough, fever and abundant sputum symptoms. Besides that, more bacterial infections and fungal infections were found in LUSC patients than that in LUAD patients. Imaging data shows that ground-glass opacity and patchy shadows in radiological films were more frequent in LUAD patients than that in LUSC patients. In addition to initial laboratory data, LUSC patients had higher levels of leukocytes, platelets, and creatinine that of  LUAD patients.



Conclusions

Together, these results suggested that there exist distinct differences between LUAD and LUSC subtypes; LUSC may be a more malignant type in comparison with LUAD. Our findings may have potential implications in clinical settings. However, further multicenter studies are needed to validate these findings in a larger sample size.





Keywords: lung adenocarcinoma, lung squamous cell carcinoma, clinicopathologic characteristics, radiological features, laboratory data



Introduction

According to the newest update on the global cancer burden, lung cancer remained the leading cause of cancer-related death worldwide (1). Lung cancer is a highly heterogenous disease with wide-range of clinicopathological and molecular features (2). Within the classifications of lung cancer, non-small-cell lung cancer (NSCLC) accounts for approximately 85% of all cases. NSCLC can further subdivide into two most common subtypes, lung adenocarcinoma (LUAD) and lung squamous cell carcinoma (LUSC), representing 50–60% and 20–30% of total NSCLC cases, respectively (2, 3). Recent years has seen a rapid progress in development of personalized therapy in lung cancer, which lead to great benefit to thousands of patients (4). To further improve the treatment and prevention, a better understanding of the clinical features of LUAD and LUSC is needed.

It is widely believed that LUAD and LUSC are not only tumors with different histologic types, but also tumors with different biological signatures and clinical implications (5, 6). Previous studies suggested that LUAD and LUSC may derived from different epithelial cells, express different cell markers and have different genomic profiles (6–9). And a significant difference was found in their prognosis (10–12). However, for a long time in the past, they were often treated similarly (5). One of the main reasons is that a comprehensive understanding of their distinct clinical characteristics and behaviors are still largely unknown.

In the present study, with the aim to deepen the understanding of the difference between LUAD and LUSC, we conducted a comprehensive analysis to compare the basic clinical information, tumor characteristics, radiological features and laboratory data of patients between LUAD and LUSC. Our results highlighted some distinct features of these two cancer types with potential diagnostic and prognostic values which may be warranted in clinical settings in the future.



Material and methods


Patient enrollment

A total of 142 Chinese patients with stage I–IV NSCLC were consecutively collected in our hospital from April 2019 to October 2020, including 111 patients with LUAD and 31 patients with LUSC. We created this cohort by applying the following inclusion criteria: (1) aged 18-85; (2) with definite histological subtype results; (3) receiving surgery due to lung cancer in our hospital. Patients with adenosquamous carcinoma were excluded from this study, which accounted for less than 2% of the total NSCLC cases. This study was approved by the Ethics Committee of Hunan Provincial People’s Hospital. All participants have signed the informed consent.

The data at the time of diagnosis of all the patients were extracted from the medical record system. The following items were included: histological type, age, gender, smoking history, alcohol consumption, body mass index (BMI) education level, T classification, N classification, M classification, clinical stage, tumor size, tumor location, main symptoms (cough, fever, dyspnea, chest distress, headache, abundant sputum and swollen lymph nodes), the status of pathogenic microbial infection at lung when diagnosed (bacterial and fungal infection), analysis of blood biochemistry and cells (leukocytes, lymphocytes, platelets, red blood cells, hemoglobin and creatinine) and imaging data before surgery (ground-glass opacity, pleural effusion, patchy shadows, sign of air bronchogram, signs of boundary feature and sign of the cord). Lung cancer histologic confirmation was made according to the 2015 World Health Organization (WHO) classification guidelines (3). Patients were pathologically staged based on the eighth edition TNM classification (13, 14). BMI was calculated using the standard BMI formula: BMI = weight (kg)/[height (m)]2 and classified into 4 categories according to the WHO international classification: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI < 25), overweight (25 ≤BMI < 30) and obese (≥30) (15).



Statistical analysis

The associations of all above items between LUAD and LUSC groups were statistically analyzed. Student’s t-test was used to evaluate the continuous variable, and Fisher’s exact test was used to evaluate the categorical variables. All p-values were two-sided, and p < 0.05 was considered as statistically significant difference.




Results

A total of 142 lung cancer cases were enrolled for analysis, including 111 LUAD cases and 31 LUSC cases. Table 1 shows the baseline demographic and clinicopathological characteristics of the patients. We can see that the mean age, BMI and education level of patients with LUAD was comparable to that of patients with LUSC (p=0.904, p=0.713 and p=0.822, respectively). The gender distribution differed between the groups (p < 0.001). There were 50 (45.0%) males and 61 (55.0%) females in the LUAD group; while 30 (96.8%) males and 1 (3.2%) female in the LUSC group. The LUSC group had more smokers (74.2% vs 25.2%, p < 0.001) and drinkers (32.2% vs 10.8%, p =0.013) than that in the LUAD group. Additionally, different distributions were also seen in clinical TNM stage. LUSC was associated with a relatively higher stage (more cases in the stage II-IV; stage I: 25.8%, stage II: 38.7%, stage III: 29.0%, stage IV: 3.2%) in comparison with LUAD (stage I: 73.0%, stage II: 8.1%, stage III:12.6%, stage IV: 2.7%) (p < 0.001, Table 1). The tumor size (represented by major diameter) in the radiographic films was larger in the LUSC patients (4.3 cm vs 2.1 cm, p < 0.001) compared with that in the LUAD patients, and this difference was consistently observed in the resected tumors (3.5 cm vs 2.0 cm, p < 0.001). These characteristics implied that LUSC is associated with a higher malignancy in comparison with LUAD at the time of diagnosis.


Table 1 | Demographic and tumour characteristics of patients.



Next, we compared the differences of typical symptoms between the two subtypes of NSCLC. As Table 2 shown, LUSC patients had a significantly higher proportion of cough (77.4% vs 29.7%, p < 0.001), fever (12.9% vs 0.9%, p = 0.001), and abundant sputum (54.8% vs 11.7%, p < 0.001) than LUAD. There were no significant differences in breathing difficulty, chest tightness, sore throat, fatigue, headache, nausea and vomiting, diarrhea and swollen lymph nodes. Additionally, more patients with LUSC were associated bacterial infection (12.9% vs 2.7%, p < 0.001) or fungal infection (16.1% vs 1.8%, p < 0.001) at the time of diagnosis compared with that in patients with LUAD.


Table 2 | Main symptoms of the patients.



Further, the radiological features were compared between two subtypes of NSCLC (Table 3). No differences were found in the signs of boundary feature, air bronchogram, the cord and pleural effusion. However, LUAD patients showed higher ratios of ground-glass opacity (38.7% vs 0%, p < 0.001) and patchy shadows (96.4% vs 83.9%, p < 0.001) than that in LUSC patients.


Table 3 | Imaging data of the patients.



Moreover, the laboratory data were also collected and analyzed in this study. We found that larger number of platelets (Figure 1A) and leukocytes (Figure 1C) in the blood of LUSC patients than that in LUAD patients. And higher level of creatinine in the blood of LUSC patients than that in LUAD patients was also found (Figure 1H). No significant differences were found between LUAD and LUSC subtypes in other blood indicators, including the number of erythrocytes (Figure 1B) and lymphocytes (Figure 1D), the level of aspartate transaminase (AST) (Figure 1E), alanine aminotransferase (ALT) (Figure 1F), total bilirubin (Figure 1G), triglyceride (Figure 1I) and hemoglobin (Figure 1J).




Figure 1 | Comparison of laboratory data between LUAD and LUSC. Comparison of the number of blood cells: (A) platelets, (B) erythrocytes, (C) leukocytes and (D) lymphocytes. Comparison of the level of physiological indexes: (E) AST, (F) ALT, (G) total bilirubin, (H) creatinine, (I) triglyceride and (J) hemoglobin. AST, aspartate transaminase; ALT, alanine aminotransferase. Data were analyzed by the 2-tailed Student’s t test. *P < 0.05, ***P < 0.001; ns, not significant (p -value > 0.05).



Additionally, no significant difference was found between LUAD and LUSC subtypes in history of other diseases, including other tumors, hypertension, hyperlipidemia, diabetes, cardiovascular diseases and cerebrovascular diseases (Table 4).


Table 4 | History of other diseases of the patients.





Discussion

In this retrospective study, we investigated the clinical features in a cohort of 142 Chinese patients with NSCLC. Strikingly, we found that LUAD and LUSC subtypes have distinct characteristics in terms of gender, smoking history, alcohol consumption, clinical stage, tumor size, typical symptoms, microbial infection, radiological signs, and blood indicators, indicating that LUAD and LUSC may be separate clinical entities. To our best knowledge, this is the first study comprehensively describing the differences between LUAD and LUSC in Chinese population.

NSCLC is a very complex and heterogeneous disease (16). Different clinical and histopathological features, as well as molecular futures have been found between LUAD and LUSC (7, 9–11, 17–19). In consistency with previous reports (10, 11, 19), we found that there were more males, more smokers, more cases with high clinical stages and larger tumor size in LUSC than that in LUAD. In addition, we also found that patients with LUSC have more alcohol consumption, more frequent cough, fever and microbial infection than that in patients with LUAD. Furthermore, larger number of platelets and leukocytes and higher level of creatinine were also found in the blood of LUSC patients that that in LUAD patients. In all, our and other group’s findings suggested that LUSC may be a more malignant type in comparison with LUAD.

Previously, several studies have investigated the association between platelet count and prognosis in lung cancer (20–24). However, no study has reported that difference of platelet counts between LUSC and LUAD so far. To the best of our knowledge, this is the first study reporting that platelets was significantly higher in LUSC patients than that in LUAD patients. Platelets have been shown to play important roles in almost all steps of tumorigenesis such as angiogenesis, cell proliferation, cell invasiveness, and metastasis (25). These findings indicated that platelets count may be a useful biomarker for NSCLC diagnosis and prognosis.

Links between infection, inflammation and lung cancer has been fully defined and the mechanism has been established that systemic inflammatory pathways as effect of microbial persistence in the lung can secondarily promote the development of lung carcinogenesis (26). In the present study, we showed that patients with LUSC have more frequent cough, fever, microbial infection and larger number of leukocytes than that in patients with LUAD. Our results suggested that infection and inflammation may be more involved in LUSC than that in LUAD. However, further study is needed to explore these potential associations and underlying mechanisms.

It is important to note that this work has some limitations. First, this is a single-center study with a small sample size. Moreover, possibly due to the small sample size, we failed to discover any useful tool for predicting the classification of NSCLC before surgery. Using all the associated features we found, it is still impossible to establish a model for predicting the one-year survival in multivariate analysis. As the follow-up data was lacking, survival analysis was not performed in this study. So, the risk factors for overall survival of patients with LUAD and LUSC is still unknown. Another important future direction following this work is to collected more data to gain a better understanding of the outcomes of patients with different NSCLC subtypes.



Conclusion

Taken together, LUAD and LUSC are subtypes of NSCLC with distinct characteristics in terms of gender composition, smoking or drinking habit, clinical stages, tumor size, typical symptoms, microbial infection, radiological signs, and laboratory values. Our findings suggested that a more detailed view on these two different subtypes is needed in clinical practices.
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Smoking history
Never
Ever
Unknown
Alcohol consumption
Never
Light
Heavy
Clinical T
TO, T1
T2, T3, T4
Unknown
Clinical N
No
NI, N2, N3
Unknown
Clinical M
Mo
Mla, M1b, Mlc
Unknown
Clinical stage
1
it
it
I\
Unknown
Tumor size (cm)
Mean (range) in actual tumor

Mean (range) in
radiographic film

Tumor location
Left
Right
Bilateral

LUAD (%)

111 (100)

59.5 (35-83)
2(1.8)
55 (49.5)
54 (48.6)

2!

>

.1 (15.1-32.9)
3(27)

68 (61.3)
18 (16.2)
2(1.8)

20 (18.0)

20 (18.0)

59 (53.2)

26 (234)
6 (5.4)

50 (45.0)
61 (55.0)

80 (72.1)
28 (25.2)
3(27)

99 (89.2)
5 (4.5)
7 (6.3)

79 (71.2)
31(27.9)
1(0.9)

87 (78.4)
19 (17.1)
5 (4.5)

107 (96.4)
3(2.7)
1(0.9)

81 (73.0)
9 (8.1)
14 (12.6)
3(27)
4(3.6)

2.0 (0.4-8.0)
2.1(0.6-7.0)

41 (36.9)
9 (62.2)
1(0.9)

LUSC (%) P-value

31 (100)

59.2 (27-72) 0.904"
1(32)
15 (48.4)
15 (48.4)

22.3 (16.7-27.9) 0.713*
1(32)
21 (67.7)
4(12.9)
0(0.0)
5(16.1)
0.822¢
7 (22.6)
17 (54.8)
5(16.1)
2(6.5)
<0.001*
30 (96.8)
1(32)
<0.001*
5(16.1)
23 (74.2)
3(9.7)
0.013*
21 (67.7)
5(16.1)
5(16.1)
<0.001*
6(19.4)
24 (77.4)
1(32)
0.001¢
16 (51.6)
14 (45.2)
1(32)
0.303¢
28 (90.3)
2(6.5)
1(32)
<0.001¢
8(25.8)
12 (38.7)
9(29.0)
1(32)
1(32)

3.5 (0.9-7.0) <0.001°
43 (13-8.1) <0.001°

04647
15 (48.4)
16 (51.6)
0(0.0)

3 Student’s t-test; ® Underweight (BMI < 18.5), normal weight (18.5 < BMI < 25), overweight (25 < BMI < 30) and obese (BMI > 30); € Primary: primary education; lower: lower or
intermediate general education, or lower vocational education; intermediate: intermediate vocational education or higher general education; higher: higher vocational education or

university; ¢ Pearson’s chi-squared test. ; P values in bold font indicates significant <0.05.





