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Abstract 

Purpose: Nonampullary duodenal adenocarcinoma is a rare disease. Although 

several prognostic factors have been reported for this disease, they remain 

controversial due to their rarity. In this study, we retrospectively analyzed 54 cases of 

invasive nonampullary duodenal adenocarcinoma, focusing on the microsatellite 

instability phenotype, PD-L1 expression, and prognostic factors.  

Methods: Expression of the PD-L1 protein and cell differentiation markers in 

tumors was detected by immunohistochemistry. Microsatellite markers (NR-21, 

NR-22, NR-24, BAT-25 and BAT-26) were amplified for MSI assessment by PCR. 

Results: The incidence of microsatellite instability in invasive nonampullary 

duodenal adenocarcinoma was 35.2%. No significant correlation between the 

microsatellite instability phenotype and clinicopathological factors was observed. 

Positive expression of PD-L1 by immune cells was common in advanced-stage 

disease (P=0.054), and positive expression of PD-L1 in cancer cells correlated 

significantly with the histologically undifferentiated type (P=0.016). Kaplan-Meier 

survival analysis demonstrated a significantly better overall survival in patients with 

microsatellite instability (P=0.013) and at early-stage disease (P=0.000) than in those 

with microsatellite stability or at late tumor stages. Univariate and multivariate 

analyses showed that microsatellite instability (hazard ratio [HR]: 0.282, 95% 

confidence interval [CI]: 0.106-0.751, p=0.011) and early tumor stage (stage Ⅰ-Ⅱ) 

(hazard ratio [HR]: 8.81, 95% confidence interval [CI]: 2.545-30.500, p=0.001) were 

independent better prognostic factors of overall survival.  

Conclusions: Microsatellite instability and early tumor stage (stage Ⅰ-Ⅱ) were 

independent better prognostic factors of overall survival. A high proportion of 

microsatellite instability phenotypes and positive PD-L1 expression may be helpful 

for identifying immune checkpoint inhibitors as a novel therapeutic strategy. 

 

Introduction 

Small bowel adenocarcinoma (SBA) is rare compared with other gastrointestinal 

cancers, and primary small bowel malignancies are even rarer, accounting for less 

than 5% of all gastrointestinal tumors [1]. The duodenum is the most proximal part of 

the small intestine and has some distinctive tissue characteristics due to its direct 

continuity with the pylorus [2]. The incidence rate of duodenal carcinoma is very rare, 

accounting for only approximately 0.3% of all gastrointestinal cancers and for 30-50% 

of all SBAs. Nevertheless, its morbidity is increasing worldwide [3, 4]. To better 

elucidate the clinicopathological, histological and immune-phenotypic characteristics 

of duodenal tumors, a more powerful position-specific classification strategy has been 

established. Many tumors that were once considered to be duodenal tumors have been 

shown to be composed of unique and specific subtypes, such as some tumors 

originating from the vater ampulla, tumors mainly growing in the ampullary duodenal 

surface, and those that arise from the nonampullary duodenum [3]. 

Nonampullary duodenal adenocarcinoma (NADA) is a type of small intestinal 

adenocarcinoma that can be classified into two types according to immunophenotypic 

characteristics: intestinal and gastric phenotypes. Gastric- type carcinomas are more 



frequently located on the oral side of the vater-ampulla (oral vater) and tend to show 

high malignant potential, whereas intestinal-type tumors tend to be located on the anal 

side of the vater-ampulla (anal vater) and have lower malignant potential than 

gastric-type tumors [5, 6]. Some reports have described TNM stage, tumor size and 

location as prognostic factors, but these factors are still controversial due to the rarity 

of NADA [7-10].  

Microsatellites are also known as simple sequence repeats (SSRs) or short 

tandem repeats (STRs), with repeat units composed of 1-6 nucleotide DNA motifs 

[11]. Microsatellites are widely distributed in the genome and are closely related to 

many important genes [12]. Moreover, their distribution is not random in many 

eukaryotes. Indeed, microsatellites are more likely to be located in the noncoding than 

in the coding region of the genome. Mutations or epigenetic changes in DNA 

mismatch repair (MMR) genes destroy the normal function of the DNA MMR system, 

and the number of allelic microsatellite base pairs will change, which is termed 

microsatellite instability (MSI) [13]. In many malignant tumors, MSI detection is 

considered to be an effective predictor for evaluating prognosis and response to 

chemotherapy. In gastric and colorectal cancer (CRC), patients with MSI have a more 

favorable prognosis than those with a microsatellite-stable (MSS) status. Additionally, 

a significant correlation between MSI and programmed cell death-ligand 1 (PD-L1) 

expression has been reported, and the MSI phenotype is used as a predictor for 

response to immunotherapy. Based on anti-PD-1/PD-L1 antibody immune checkpoint 

inhibitors, microsatellite instability-high (MSI-H) patients benefit significantly from 

immunotherapy compared with MSS and microsatellite instability-low (MSI-L) 

patients [14, 15]. Therefore, detection of biomarkers, including MSI and expression of 

PD-L1, is necessary to screen patients who should exhibit strong responses to 

immunotherapy. Nevertheless, there are to date relatively few relevant studies for 

duodenal cancer, and the prognostic value of the MSI phenotype is also controversial 

[16-18].  

The present study entailed subsequent investigation of the microsatellite status 

and expression of PD-L1 as well as correlation among clinicopathological factors, 

immunophenotype (PD-L1 expression) and microsatellite status in invasive 

nonampullary duodenal adenocarcinoma (INADA). We also sought to evaluate 

prognostic factors for overall survival (OS). 

 

Material and methods 

Patients  

This research was carried out according to the institutional review board (IRB) 

requirements of Okayama University Affiliated Hospital (No. 2103-051) and 

Hiroshima City Hospital (No. 2021-8). Fifty-four INADA patients who were treated 

in Okayama University Affiliated Hospital or Hiroshima City Hospital from 2006 to 

2018 were enrolled in this study. Formalin-fixed paraffin-embedded (FFPE) tissue 

blocks from patients who had undergone biopsy or resection by endoscopy or surgery 

for stage Ⅰ-Ⅳ INADA were obtained. Informed consent was obtained by the opt-out 

method. 



 

Clinicopathological evaluation 

Medical records of patients were reviewed, and the following clinicopathological 

parameters were collected: sex, age, tumor location, histological differentiation, and 

tumor TNM stage. All INADA patients were staged according to the combined 

American Joint Committee on Cancer/Union for International Cancer Control 

(AJCC/UICC) TNM staging system [19]. We defined carcinoma that infiltrated into 

the submucosa (T1) and deeper tissue (T2, T3 and T4) as invasive cancer. Based on 

previous relevant reports [20, 21, 18], stage III or IV SBA has significantly worse 

outcomes than earlier-stage disease. Therefore, tumors without lymph node invasion 

(N0) and distant metastasis (M0) were tentatively classified as early-stage tumors 

(stage Ⅰ-Ⅱ); tumors with lymph node invasion (N1/2) or distant metastasis (M1) 

were identified as late-stage tumors (stage Ⅲ-Ⅳ) in our study. 

 

Immunohistochemistry  

Expression of the PD-L1 protein and cell differentiation markers in tumors from 

54 patients with INADA was detected by immunohistochemistry (IHC). FFPE tissue 

sections with a thickness of 4 μm were prepared and subjected to IHC with an 

automated Bond-III slide stainer (Leica Biosystems, Wetzlar, Germany) in accordance 

with the manufacturer's protocol using mouse anti-human monoclonal antibodies 

against MUC6 (clone CLH5; 1:100; Novus, America), MUC5AC (clone CLH2; 1:100; 

DAKO, Denmark), MUC2 (clone CCP58; 1:100; DAKO, Denmark), CD10 (clone 

56C6; 1:70; Leica, Germany), and PD-L1 (clone SP263; rabbit monoclonal primary 

anti-PD-L1 antibody, prediluted, Ventana Medical Systems, Tucson, AZ). For PD-L1, 

reactivity was evaluated separately for cancer cells and infiltrating immune cells. 

Cases with ≥ 1% of cells (membrane staining) being stained were considered to be 

PD-L1 positive [22]. For mucin histochemical staining, cytoplasmic reactivity was 

determined to be a positive outcome for MUC6, MUC5AC and MUC2, and luminal 

membranous reactivity was determined to be a positive result for CD10. Gastric 

phenotypic markers (MUC6 and MUC5AC) and intestinal phenotypic markers 

(MUC2 and CD10) were evaluated as positive when immunoreactivity was observed 

in ≥ 10% of tumor cells [2]. INADA was classified into 4 subtypes based on mucin 

histochemistry: 1. Gastric type (G-type); 2. Intestinal type (I-type); 3. Mixed type 

(including G and I type) and 4. Null phenotype. IHC results were evaluated by 2 

experienced pathologists. 

 

DNA extraction 

DNA from tumor and normal tissue was extracted in accordance with 

manufacturer's instructions. In short, for lysis, we digested tumor and matched normal 

tissues at 56℃ overnight using Qiagen DNA Extraction Kit. The tissues were then 

incubated at 90℃ for 1 hour to inactivate proteinase K, and the released DNA was 

adsorbed onto silica membranes in QIAamp mini spin columns (Qiagen). After 

extensive washing with AW1/AW2 buffers, the DNA was dissolved in AE buffer, and 

the concentration was determined by using a NanoDrop spectrophotometer. 



 

MSI detection 

The fluorescently labeled primers and automated DNA sequencing techniques 

used have been described previously [23]. In brief, five quasi-monomorphic 

mononucleotide markers (NR-21, NR-22, NR-24, BAT-25 and BAT-26) were 

amplified for MSI assessment by PCR. The forward primer for each biomarker was 

labeled with a fluorescent dye, such as 6-carboxyfluorescein (6-FAM) or 

6-carboxy-2',4,4',5',7,7'-hexachlorofluororescein (HEX) or 5-carboxy- 

tetramethylrhod-amine (TAMRA). PCR conditions for the assay consisted of an initial 

10-min denaturation step at 95°C, followed by 40 cycles at 95°C for 30 s, 55°C for 30 

s, and 72°C for 1 min, with a final extension at 72°C for 10 min. The forward and 

reverse sequences of each primer, corresponding annealing temperature and PCR 

product size are listed in Table 1. To determine whether microsatellite shifts were 

present in tumor tissues, we mixed the fluorescence-labeled PCR products of these 

five microsatellite markers and performed coelectrophoretic sequencing of the 

mixture using an ABI 310 gene sequencer. Finally, we used peak scanner software 

version 1.0 to analyze the sequencing data and compared it with normal tissues. 

In 1997, the American National Cancer Institute (NCI) proposed that MSI was 

defined if ≥ 1 microsatellite locus was shifted among five microsatellite markers. 

When no microsatellite marker shift was observed, it is called MSS [24]. 

 

Statistical analysis  

All categorical variables between two groups were compared by Pearson's 

chi-square test or Fisher's exact test, as appropriate, and the results are presented as 

numbers and percentages. All continuous variables between groups were compared by 

Student's t test, and the results are reported as medians (ranges). OS was evaluated by 

the Kaplan-Meier method. Differences between groups were assessed by the log-rank 

test. The Cox proportional hazards regression model was used to evaluate the 

multicovariate predictive impact on OS. Statistical significance was defined as P < 

0.05 with a two-tailed test. All statistical analyses were performed using SPSS 

statistical software version 24.0.  

 

Result 

Clinicopathological characteristics of INADA  

The clinicopathological characteristics of the 54 patients with INADA are 

summarized in Table 2. The median age of the patients was 68 years (range: 29-90 

years), with a male dominance (male/female ratio of 2.0). Forty (74.1%) and fourteen 

(25.9%) tumors were located in the oral vater and anal vater, respectively. 

Histologically, differentiated adenocarcinoma was more common (77.8%). Six, eleven, 

sixteen and twenty-one patients presented with UICC/AJCC stage Ⅰ, Ⅱ, Ⅲ and 

Ⅳ, respectively. Of the 54 INADA cases, G-type was the most common and was 

identified in 33 patients (61.1%). I-type, mixed and null mucin types were observed in 

7, 6 and 8 cases, respectively. For PD-L1, we evaluated expression in cancer cells and 

immune cells in the stroma, and positive expression rates were 44.4% (24/54) and 



59.3% (32/54), respectively. The MSI phenotype, including MSI-L and MSI-H, was 

found in 19/54 patients (35.2%). 

 

Differentiated type versus undifferentiated type 

Relevant clinicopathological factors are shown in Table 3. Histologically, 

undifferentiated adenocarcinoma was more frequently identified as a G-type and the 

null phenotype (P=0.037). Undifferentiated adenocarcinoma was also more frequently 

observed in the later stage (Ⅳ) (P=0.023). At the same time, the undifferentiated type 

correlated significantly with expression of PD-L1 in tumor cells (P=0.016) and 

immune cells (P=0.094), though no statistical significance was found for immune 

cells. In addition, no statistical significance was observed between other 

clinicopathological factors and histological type. 

  

PD-L1+ versus PD-L1- 

According to our evaluation criteria for PD-L1 expression, cases with ≥ 1% 

cell membrane staining were defined as positive. The correlation between PD-L1 

expression and clinicopathological factors is described in Table 3. Simultaneous 

PD-L1 expression in tumor and stromal immune cells was detected for 19 patients 

(35.2%). Representative images of PD-L1 expression are provided in Figure 1. In 

stromal immune cells, positive expression of PD-L1 correlated significantly with 

advanced tumor stage (P=0.05). However, there was no correlation for other 

clinicopathological factors, such as tumor location, tumor type, mucin phenotype and 

PD-L1 expression in immune cells. In tumor cells, only an association between 

PD-L1 expression and the undifferentiated type was identified (P=0.016), with no 

correlation for any of the other clinicopathological factors. Of all 19 cases with MSI, 

14 were positive for PD-L1 expression in tumors or in immune cells, but no 

significant correlation between MSI and PD-L1 expression was observed. 

 

MSS versus MSI 

Among all 54 INADA cases, 19 exhibited the MSI phenotype. A representative 

MSI image is shown in Figure 2. Compared with normal tissue, MSI markers NR-21, 

NR-24, BAT-25 and BAT-26 displayed significant translocation in tumor tissues. The 

correlation between microsatellite status and clinicopathological factors is provided in 

Table 4. Although statistical significance was not reached for all, MSI cases tended to 

involve anal vater compared with MSS cases (P=0.058). 

 

Impact of microsatellite status, PD-L1 expression, tumor stage, and tumor 

type and location on patient survival 

The prognostic value of microsatellite status, PD-L1 expression, and tumor stage, 

type and location for patient survival was assessed by Kaplan-Meier curve analysis, 

which demonstrated that INADA with MSI (P=0.013) and earlier stage (P=0.000) 

were associated with better OS by the log-rank test (Figure 3). However, PD-L1 

expression and tumor type and location had no relevant influence on patient OS 

(Figure 4). Furthermore, univariate and multivariate analyses revealed that MSI 



(hazard ratio [HR]: 0.282, 95% confidence interval [CI]: 0.106-0.751, P=0.011) and 

early stage (stage Ⅰ-Ⅱ) (hazard ratio [HR]: 8.81, 95% confidence interval [CI]: 

2.545-30.500, P=0.001) were independently related to better OS, as shown in Table 5.  

 

Discussion 

In this study, we detected the microsatellite phenotype, mucin phenotype and 

PD-L1 expression of INADA by PCR and IHC. Among 54 patients, 19 showed the 

MSI phenotype (35.2%), which is lower than the rate of 51.6% reported by Watari et 

al. [18]. This discrepancy may be attributed to different microsatellite markers used, 

different detection methods, or patients with different malignancies. In our study, all 

patients were classified as having INADA, which invaded the submucosa (T1) and 

deeper tissues (T2, T3 and T4), whereas the study reported by Watari et al included all 

stages of NADA from stage 0 to stage IV. Nonetheless, the MSI rate reported by us 

was similar to other reported rates in small bowel cancer [16, 25]. According to our 

analysis, there was no significant correlation between microsatellite status and 

clinicopathological factors. In general, immune checkpoint ligands, including PD-L1, 

are strongly expressed in the MSI tumor microenvironment to counterbalance the 

antitumor immune activity of cytotoxic T lymphocytes. Several studies have reported 

a correlation between MSI and PD-L1 expression in gastrointestinal tumors, some of 

which showed that the MSI phenotype correlates positively with PD-L1 expression 

[26, 27, 15]. The lack of a positive correlation between MSI and PD-L1 expression in 

tumor/immune cells in our study is consistent with some recent reports [28, 18, 29]. In 

general, expression of PD-L1 in tumor cells is variable and not always accompanied 

by MSI. PD-L1 expression may also be affected by other factors, such as the tumor 

mutational burden and number of CD8+ tumor-infiltrating lymphocytes. MSI-L/low 

tumor mutational burden but high PD-L1 positive expression have been observed in 

gastrointestinal stromal tumors, anal cancer and esophageal squamous cell carcinoma 

[28]. 

Through Kaplan-Meier survival analysis, we found that INADA patients with 

MSI had better survival than did patients with MSS (P=0.013), which was consistent 

with the results of previous studies in gastric cancer, small bowel cancer and CRC [30, 

13, 27, 31]. The detailed mechanism by which MSI-positive patients have a better 

prognosis has been explored, and it appears that this phenomenon may be due to a 

strong antitumor immune response triggered in the tumor microenvironment. MSI 

patients tend to present a higher tumor mutational burden and strong ability to 

produce novel, nonself neoantigens, such that many more cytotoxic T lymphocytes 

are attracted to infiltrate into the tumor microenvironment. These high-density 

tumor-infiltrating lymphocytes inhibit the invasion and infiltration of cancer cells. 

Therefore, MSI patients often have a favorable prognosis and good survival time [32]. 

Because MSI patients have a higher tumor mutational burden, MSI in coding regions 

predisposes generation of truncated proteins as novel antigens, also known as 

frameshift peptides (FSPs), as a result of frameshift mutations. Extensive studies 

related to FSP vaccines have been conducted [33]. For example, through basic 

research, Leoni G et al [34] found that the FSP vaccine can induce the optimal extent 



of the immune response, which might result in clinical benefits for preventing and 

treating MSI tumors. Therefore, we speculate that combination therapy of the FSP 

vaccine and immune checkpoint inhibitors based on anti-PD-1/PD-L1 antibodies may 

be able to achieve greater benefits than the single use of immune checkpoint 

inhibitors for MSI/PD-L1+ tumor patients. 

Tumor stage is the most important prognostic factor in SBA [35], and we found 

that the survival of patients gradually worsened with increasing tumor stage. It is well 

known that advanced cancer patients have a worse prognosis, as reported by many 

studies [17, 36, 35, 37, 38].  

Many previous studies have been carried out to evaluate the prognostic value of 

PD-L1 expression in tumor cells and immune cells in different cancers [39, 40, 27, 29, 

15, 41], though the association between PD-L1 expression and prognosis is 

controversial. Klose et al [29], Giuffrida et al [27], and Liu et al [15] reported that 

patients with PD-L1-positive expression have better survival outcomes than 

PD-L1-negative patients. At the same time, PD-L1 positive expression has been 

related to worse OS, as reported by Morihiro et al [39], Zhou et al [41], Dai et al [42], 

and Fu et al [40]. In our current study, no significant correlation was observed 

between PD-L1 expression and OS, which is consistent with a recent report [43]. This 

discrepancy may be due to the different therapeutic methods provided to patients, 

such as chemotherapy and immunotherapy. For those with positive expression of 

PD-L1, immune checkpoint inhibitors, such as antibodies against PD-1/PD-L1, may 

improve survival. 

Our research has some limitations. First, NADA is a rare disease, and the sample 

size included in this study was quite small. Second, due to the lack of sufficient tissue, 

we were unable to detect the density of tumor-infiltrating lymphocytes by IHC. 

Recently, it has been reported that PD-L1 expression with MSI/CD8+ lymphocyte 

infiltration is considered an important and useful indicator to predict the effectiveness 

of immune checkpoint inhibitors [44]. 

In conclusion, the MSI phenotype and an early tumor stage were significantly 

associated with better survival than MSS and a late tumor stage, and both were 

independent better prognostic factors. However, there was no significant correlation 

between the MSI phenotype and PD-L1 expression. Moreover, expression of PD-L1 

in tumor cells/immune cells was not related to prognosis. A high proportion of MSI 

phenotypes and PD-L1 expression may be helpful when considering immune 

checkpoint inhibitors as a therapeutic strategy. In addition, a comprehensive 

assessment of predictors of immune checkpoint inhibitors, including the tumor 

mutational burden, density of tumor-infiltrating lymphocytes and expression of PD-1 

and other molecular checkpoints, is needed in addition to PD-L1 expression and 

microsatellite status evaluations. 
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Fig. 1. Images of hematoxylin and eosin (a) and PD-L1-positive staining (b) in patients with INADA. b: PD-L1 positive expression on tumor and 

immune cells. Insert: positive expression of PD-L1 on immune cells  

 

 

 

 



 

Fig. 2. A representative patient with the MSI phenotype. Compared to normal tissue, obvious length changes in microsatellite markers NR-21, 

NR-24, BAT-25 and BAT-26 were observed 

 



 

 

 

 

 

 

 
Fig. 3. Kaplan-Meier survival curve of invasive nonampullary duodenal adenocarcinoma based on microsatellite status (a) and tumor stage (b and 

c). a: INADA with MSI was associated with better OS; b: INADA with early stage was associated with better OS; c: The survival of patients 

gradually worsened with increasing tumor stage 

 

 

 

 

 

 



 

Fig. 4. Kaplan-Meier survival curve of invasive nonampullary duodenal adenocarcinoma based on PD-L1 expression on immune cells (a), PD-L1 

expression on tumor cells (b), tumor type (c) and tumor location (d) 

 



 

Table 1 Primer sequences 

 

 

Primers Sequence Product size (bp） PCR cycle AT 

NR-21 
F: 5’-TAAATGTATGTCTCCCCTGG-3’-HEX 

R: 5’-ATTCCTACTCCGCATTCACA-3’ 
103 40 55℃ 

NR-22 
F: 5’-GAGGCTTGTCAAGGACATAA-3’-FAM 

R: 5’-AATTCGGATGCCATCCAGTT-3’ 
142 40 55℃ 

NR-24 
F: 5’-CCATTGCTGGAATTTTACCTC-3’-HEX 

R: 5’-ATTGTGCCATTGCATTCCAA-3’ 
132 40 55℃ 

BAT-25 
F: 5’-TCGCCTCCAAGAATGTAAGT-3’-TAMRA 

R: 5’-TCTGCATTTTAACTATGGCTC-3’ 
124 40 55℃ 

BAT-26 
F: 5’-TGACTACTTTTGACTTCAGCC-3’-FAM 

R: 5’-AACCATTCAACATTTTTAACCC-3’ 
120 40 55℃ 



Table 2 Clinicopathological and molecular characteristics of invasive nonampullary 

duodenal adenocarcinoma  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbreviation: M: male; F: female; oral vater: oral side of the papilla of vater; anal vater: 

anal side of the papilla of vater; PD-L1: programmed cell death ligand 1; MSS: 

microsatellite stability; MSI: microsatellite instability 

 

Clinical characteristics n＝54 % 

Age, median (range) 68 (29-90)  
Gender   

M 36 66.7% 

F 18 33.3% 

Tumor location   
Oral-vater 40 74.1% 

Anal-vater 14 25.9% 

Histology   
Differentiated 42 77.8% 

Undifferentiated 12 22.2% 

Mucin phenotype   
Gastric  33 61.1% 

Intestinal 7 13.0% 

Mix 6 11.1% 

Null 8 14.8% 

PD-L1 (immune cells)   
Positive 32 59.3% 

Negative 22 40.7% 

PD-L1 (tumor cells)   
Positive 24 44.4% 

Negative 30 55.6% 

Tumor stage   
Ⅰ 6 11.1% 

Ⅱ 11 20.4% 

Ⅲ 16 29.6% 

Ⅳ 21 38.9% 

MS status   
MSS 35 64.8% 

MSI 19 35.2% 



Table 3 Relationship among clinicopathological characteristics, histological differentiation and PD-L1 expression 

  Histology   PD-L1 (immune cells)   PD-L1 (tumour cells)   

 Differentiated Undifferentiated p Positive Negative p Positive Negative p 

  n＝42 n＝12   n＝32 n＝22   n＝24 n＝30   

Age, median (range) 67 (29-90) 73 (34-80) 0.633 68 (34-90) 66.5 (29-84) 0.391 72 (34-90) 66.5 (29-84) 0.161 

Gender   0.506   1.000   1.000 

M 29 (69.0%) 7 (58.3%)  21 (65.6%) 15 (68.2%)  16 (66.7%) 20 (66.7%)  

F 13 (31.0%) 5 (41.7%)  11 (34.4) 7 (31.8%)  8 (33.3%) 10 (33.3%)  

Tumor location   0.152   0.282   0.165 

Oral-vater 29 (69.0%) 11 (91.7%)  22 (68.8%) 18 (81.8%)  20 (83.3%) 20 (66.7%)  

Anal-vater 13 (31.0%) 1 (8.3%)  10 (31.3%) 4 (18.2%)  4 (16.7%) 10 (33.3%)  

Histology         0.016 

Differentiated - -  22 (68.8%) 20 (90.9%) 0.094 15 (62.5%) 27 (90%)  

Undifferentiated - -  10 (31.3%) 2 (9.1%)  9 (37.5%) 3 (10%)  

Mucin phenotype   0.037   0.075   0.265 

Gastric  28 (66.7%) 5 (41.7%)  17 (53.1%) 16 (72.7%)  16 (66.7%) 17 (56.7%)  

Intestinal 6 (14.3%) 1 (8.3%)  6 (18.8%) 1 (4.5%)  2 (8.3%) 5 (16.7%)  

Mix 5 (11.9%) 1 (8.3%)  2 (6.3%) 4 (18.2%)  1 (4.2%) 5 (16.7%)  

Null 3 (7.1%) 5 (41.7%)  7 (21.9%) 1 (4.5%)  5 (20.8%) 3 (10.0%)  

PD-L1 (immune cells)  0.094       

Positive 22 (52.4%) 10 (83.3%)  - -  - -  

Negative 20 (47.6%) 2 (16.7%)  - -  - -  

PD-L1 (tumour cells)   0.016       

Positive 15 (35.7%) 9 (75.0%)  - -  - -  

Negative 27 (64.3%) 3 (25.0%)  - -  - -  

Tumor stage   0.023   0.054   1.000 

Ⅰ 5 (11.9%) 1 (8.3%)  1 (3.1%) 5 (22.7%)  3 (12.5%) 3 (10.0%)  



Ⅱ 11 (26.2%) 0 (0.0%)  9 (28.1%) 2 (9.1%)  5 (20.8%) 6 (20.0%)  

Ⅲ 14 (33.3%) 2 (16.7%)  11 (34.4) 5 (22.7%)  7 (29.2%) 9 (30.0%)  

Ⅳ 12 (28.6%) 9 (75.0%)  11 (34.4) 10 (45.5%)  9 (37.5%) 12 (40.0%)  

MS status   0.178   0.88   0.75 

MSS 25 (59.5%) 10 (83.3%)  21 (65.6%) 14 (63.6%)  15 (62.5%) 20 (66.7%)  

MSI 17 (40.5%) 2 (16.7%)   11 (34.4) 8 (36.4%)   9 (37.5%) 10 (33.3%)   

 



Table 4 Relationship between clinicopathological characteristics and microsatellite status 

 
  Microsatellite status   

 MSS MSI p 

  n＝35 n＝19   

Age, median (range) 68 (29-90) 67 (51-84) 0.346 

Gender   0.158 

M 21 (60.0%) 15 (78.9%)  

F 14 (40.0%) 4 (21.1%)  

Tumor location   0.058 

Oral-vater 29 (82.9%) 11 (57.9%)  

Anal-vater 6 (17.1%) 8 (42.1%)  

Histology   0.178 

Differentiated 25 (71.4%) 17 (89.5%)  

Undifferentiated 10 (28.6%) 2 (10.5%)  

Mucin phenotype   0.507 

Gastric  20 (57.1%) 13 (68.4%)  

Intestinal 6 (17.1%) 1 (5.3%)  

Mix 3 (8.6%) 3 (15.8%)  

Null 6 (17.1%) 2 (10.5%)  

PD-L1 (immune cells)   0.88 

Positive 21 (60.0%) 11 (57.9%)  

Negative 14 (40.0%) 8 (42.1%)  

PD-L1 (tumor cells)   0.75 

Positive 15 (42.9%) 9 (47.4%)  

Negative 20 (57.1%) 10 (52.6%)  

Tumor stage   0.251 

Ⅰ 3 (8.6%) 3 (15.8%)  

Ⅱ 6 (17.1%) 5 (26.3%)  

Ⅲ 9 (25.7%) 7 (36.8%)  

Ⅳ 17 (48.6%) 4 (21.1%)  



Table 5 Univariate and multivariate analyses of factors related to patient overall survival 

 

  Univariate analysis Multivariate analysis 

  HR 95% CI P HR 95% CI P 

MS status (MSI vs MSS) 0.377 0.169-0.839 0.017 0.282 0.106-0.751 0.011 

PD-L1 expression in immune cells (positive vs negative) 1.471 0.703-3.078 0.305 1.634 0.639-4.179 0.306 

PD-L1 expression in tumour cells (positive vs negative) 1.275 0.627-2.593 0.502 1.546 0.619-3.861 0.35 

Histological differentiation (undifferentiated type vs differentiated type) 1.778 0.754-4.192 0.188 0.527 0.171-1.626 0.265 

Tumor stage (Ⅲ and Ⅳ vs Ⅰ and Ⅱ) 8.612 2.553-29.058 0.001 8.81 2.545-30.500 0.001 

Tumour location (anal-vater vs oral-vater) 0.852 0.39-1.860 0.687 1.295 0.471-3.559 0.617 


