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ABSTRACT

This study systematically analyzed the clinicopathological characteristics and prognostic
factors of gastrointestinal diffuse large B-cell lymphoma (GI-DLBCL) patients using the
SEER database. The Kaplan-Meier method was used to survival analysis, while LASSO
regression analysis was utilized to further filter variables. The Pi for interaction was applied
to verify the interactions in the multivariate analysis, and total survival risks were
distinguished using hierarchical survival curves. Multivariate Cox regression analysis
revealed that hazard ratio (HR) values indicated that age over 60 years (HR = 2.85), Ann
Arbor stage (stage Il: HR = 1.22; stage I1l: HR = 1.31; stage IV: HR = 1.85), and being
widowed (HR = 1.40) were independent poor prognostic factors. In contrast, chemotherapy
(HR =0.37), radiotherapy (HR = 0.84), surgery (HR = 0.86), and lymph node resection (HR
= 0.79) were associated with significant survival benefits. Additionally, an intestinal primary
site (HR = 0.89), white race (HR = 0.78), and other races (HR = 0.65) were correlated with
better prognosis. The nomogram model constructed from these independent prognostic
factors demonstrated excellent predictive performance in both the training and validation
cohorts, achieving a C-index of 0.71, significantly outperforming the traditional Ann Arbor
staging system, which had a C-index of 0.56. Receiver operating characteristic (ROC) curve
analysis indicated high discriminative ability for predicting 3-year, 5-year, and 10-year
survival rates, with area under curve (AUC) values of 0.746, 0.756, and 0.756, respectively.
Decision curve analysis (DCA) further confirmed the model's significant clinical net benefit
across a wide range of threshold probabilities. The nomogram model developed in this study,
based on extensive SEER database data, effectively predicts the prognosis of GI-DLBCL

patients and provides a quantitative tool for individualized treatment.

KEYWORDS: Gastrointestinal diffuse large B-cell lymphoma; SEER database; Prognostic

factors; Nomogram; Survival analysis.



INTRODUCTION

The GI-DLBCL is one of the most common types of extranodal non Hodgkin lymphoma,
accounting for approximately 30% -40% of all extranodal lymphomas [1,2]. The stomach and
intestines are mainly primary sites of GI-DLBCL, which have significantly heterogeneous
clinical manifestations and prognosis. Some patients are still prone to recurrence
orprogression despite receiving standard chemotherapy, with a 5-year overall survival rate of
less than 60% [3,4]. The prognosis of patients with refractory diffuse large B-cell lymphoma
is even worse, with a median overall survival of only 6.3 months and a 2-year survival rate of
20% [5]. Currently, the Ann Arbor staging System is the cornerstone for lymphoma staging,
but its prognostic predictive performance for extranodal lesions, especially GI-DLBCL,
remains controversial [6]. The Ann Arbor system may underestimate the impact of primary
site, local treatment (such as surgery or radiotherapy), and patient baseline characteristics
(such as age and comorbidities) on prognosis [7], which result in challenges in formulating
individualized treatment strategies in clinical practice. Previous study suggest that the Ann
Arbor system may be less effective than the TNM staging system in predicting overall
survival for patients with primary gastrointestinal lymphoma [8]. However, there is still a

lack of effective prognostic prediction models for GI-DLBCL patients.

The nomogram-based approaches and SEER-based prognostic models for DLBCL have been
been widely reported [9-14]. Wang et.al. studied prognostic models of GI DLBCL based on
SEER database, Kaplan-Meier survival curves and nomogram, they mainly focused on the
analysis of overall survival (OS) and median OS [9]. Liu et.al. studied SEER-based
prognostic models for primary small intestinal DLBCL, which indicate chemotherapy and
surgery are beneficial to survival [10]. Primary gastric DLBCL based on SEER database from
1973 to 2014, multivariable analysis revealed that the cases in 2001-2014 has lower mortality
(HR=0.892, p=0 001) [11]. Wang et.al. establish an SEER-based prognostic model by
dynamic prognostic nomogram to predict the OS of elderly patients with GI DLBCL [12].
The research of small intestine and colon DLBCL based on SEER database of 1613 cases
indicate that age, Ann Arbor stage, divorced or separated, uninsured and primary colon were
associated with prognosis [13]. Feng et.al. studied SEER-based primary GI-DLBCL by using
Kaplan-Meier curves and Cox regression analysis, which indicate that five-year OS rates of
stomach, small intestine, and colorectum are about 50%, with corresponding cancer-speciffc
survival rates of about 65% [14]. Multivariate Cox regression suggest age, race, marital

status, tumor stage, location, and treatment as independent risk factors.



In recent years, prognostic model studies based on large-sample databases have provided new
insights for precision medicine in oncology. The SEER database is an important tool for
exploring prognostic factors in rare cancers due to its broad population coverage, long-term
follow-up, and detailed clinical variables[15-17]. This study aims to integrate clinical data of
GI-DLBCL patients from the SEER database between 2004 and 2020, analyze their clinical
characteristics and the impact on prognosis. Based on analyzed data, a quantifiable
nomogram predictive model to address the lack of effective prognostic assessment tools for
GI-DLBCL was constructed, which providing evidence-based guidance for identifying high-
risk patients and optimizing follow-up strategies, and further advancing precision medicine in
this field.

MATERIALS AND METHODS

Data sources and research population

The data for this study were sourced from the SEER database established by the US National
Cancer Institute. Patients diagnosed with GI-DLBCL between 2004 and 2020 were retrieved
by SEER*Stat software (version 8.4.1). The inclusion criteria included: (1) confirmed
pathological type as DLBCL,; (2) primary site as stomach or intestine; (3) complete clinical
information and follow-up data. The exclusion criteria included: (1) unknown race, lymph
node dissection status, surgical and marital status; (2) unknown Ann Arbor stage; (3)

unknown survival follow-up time. The screening process is shown in Figure 1.

Data collection

The basic demographic data and clinicopathological features of patients were collected,
which including: age, sex, race (white, black, other), marital status, primary site (stomach or
intestine), Ann Arbor stage, whether chemotherapy, radiotherapy, surgery, lymph node
resection (LNR), income level (< 75,000 USD or > 75,000 USD). The predefined research
end point is overall survival (OS), that is, the time from diagnosis to death or the last follow-

up. Survival state and survival time are provided by SEER database.

Statistical analysis

Statistical analysis was carried out in R language (version 4.2.2). Counting data were
expressed by frequency and percentage, and y* test was used for comparison between groups.
Kaplan-Meier method was used to draw the survival curve, and Log-rank test was used to

compare the survival differences among different variables. LASSO regression analysis was



used to further filter variables, Pi for interaction was used to verify the interaction of
multivariate, total survival risks was distinguished by hierarchical survival curves.
Furthermore, Cox proportional hazard regression model was used for univariate and
multivariate analysis to select independent risk factors affecting overall survival. According
to the results of multivariate Cox regression, nomogram were constructed to predict the
survival probability of individuals in 3 years, 5 years and 10 years. The discriminant ability
of the model is evaluated by consistency index (C-index) and the area under curve (AUC) of
receiver operating characteristic curve (ROC). Then the consistency between the predicted
survival probability of the model and the actual observed survival probability is further
verified by calibration curve. At the same time, the decision curve analysis (DCA) is used to
quantify the clinical net benefit of the model under different risk thresholds, so as to evaluate
its clinical application value. The differences are considered statistically significant when P <
0.05.

RESULTS

Basic clinical features

A total of 4437 patients with gastrointestinal diffuse large B-cell lymphoma (GI-DLBCL)
diagnosed in SEER database from 2004 to 2020 were randomly divided into training group
(3105 cases) and verification group (1332 cases) according to the ratio of 7:3. In all the
patients, 59.91% patients were male and 40.09% were female. 71.87% patients are over 60
years old. Race is mostly white (80.32%), while other races and blacks account for 13.16%
and 6.51% respectively. In terms of primary site, stomach and intestine accounted for 50.98%
and 49.02% respectively. Ann Arbor stages are mainly 1 (43.79%) and Il (26.77%) stages.
69.53% patients received chemotherapy, 36.74% patients underwent surgery and 17.80%
patients underwent lymphadenectomy. 40.43% patients had an income exceeding $75,000.
The training group and the verification group are evenly distributed in the above variables,

with no statistically significant differences (all P > 0.05), as shown in Table 1.

Influencing factors of prognosis in patients with GI-DLBCL

Univariate Cox regression analysis showed that age, race, radiotherapy, chemotherapy,
operation, LNR, primary site, Ann Arbor stage and marital status were significantly related to
the prognosis of patients with GI-DLBCL (P < 0.05). Multivariate analysis further screened
out the following independent prognostic factors: age > 60 years old (HR=2.85, 95% ClI: 2.49
~ 3.26, P <0.001), and late Ann Arbor stage (HR=1.31 in stage I1l, HR=1.85 in stage IV, P <
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0.001) have a poor prognosis. For age > 60 years old patients (HR=2.85, 95% CI: 2.49-3.26,
P<0.001) have a mortality risk (HR) 2.85 times higher than other patients. After filtering for
age, widowed was still significantly associated with mortality risk. In addition, in the
interactive testing, the Pi for interaction between marital status and age was 0.099 (see in
supplementary materials), indicating that the interaction effect was not significant. Therefore,
widowed (HR=1.40, 95% CI: 1.14~1.72, P=0.001) is an independent prognostic factor. The
true hazard ratio (HR) has a 95% probability of being between the confidence interval (Cl)
2.49 and 3.26 times. Since CI does not include 1 and P<0.001, it indicates that age has a
highly statistically significant impact on prognosis, and the effect value significantly deviates
from "no impact” (when HR=1). Patients who did underwent chemotherapy (HR=0.37,
P<0.001), radiotherapy (HR=0.84, P=0.023), surgery (HR=0.86, P=0.032), LNR (HR=0.79,
P=0.002), or had a primary site in the intestine (HR=0.89, P=0.037) had better prognoses. In
addition, compared with blacks, the prognosis of whites and "other™ races is better (HR is
0.65 and 0.78 respectively, P < 0.01), as shown in Table 2. For the race, gender, marital
status, Ann Arbor stage II and III, and income>75000 cases, the HR range includes 1 and P >
0.05 because the survival is influenced by other multiple factors (such as age and treatment
method), the short follow-up time, and the small samples (such as separated, black, Ann
Arbor stage Ill), resulting in the impact on the survival being within the range of risk and
protective factors. The high income level ( >$75,000, HR=0.91) indicate that it is a protective
factor in the univariate analysis, but the P=0.056 suggest it not statistically significant, thus

the multivariate analysis is not been studied.

When constructing a Cox proportional hazards regression model, variable selection should
balance statistical significance (P <0.05) with clinical and biological rationality to avoid false

associations or overfitting caused by simple stepwise regression. Lasso regression
compresses variable coefficients B through L1 regularization (Lasso penalty term). As the
penalty intensity A increases, some variable coefficients are compressed to 0, achieving
variable selection. As shown in Figure 2, Lasso regression uses L1 regularization to select
variables, and ultimately selects Age (B=0.774, positively correlated with risk factor) and
Chemotherapy (B=-0.733, negatively correlated with risk factor) as the two most significant
variables, which was consistent with multivariate Cox regression analysis results of age >60
years (HR=2.85) and chemotherapy (HR=0.37). Ann Arbor Stage (=0.235), Primary site
(B=0.146), and Marital (f=0.157) have a positive impact on risk factors. Surgery (=-0.302)
and LNR (=-0.114) may improve prognosis. While the absolute values of radiotherapy (p=-
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0.02) and income (3=-0.04) are close to 0, and the B values of sex and race are 0, indicating a
very little impact on risk factors. Compared with the Cox regression results in Table 2, the
Ann Arbor Stage, marital, race, and radiotherapy in Lasso regression analysis have
inconsistent effects on risk factors because Lasso regression did not consider variable
stratification. For example, marital (f=0.157) shows a positive impact on the risk factor in

Lasso regression, while in Cox regression, different marital statuses have different effects on

the risk factor, include married (P=0.56), separated (P=0.052), single (P=0.152), widowed

(P<0.001), indicating that only widowed has a negative impact on survival rate.

The survival curves of the above 9 independent prognostic factors are shown in Figure 2 and
Figure 3. Among them, the survival rate of the elderly, late Ann Arbor stage and widowed
patients showed a significant downward trend. The multivariate survival situation are
analyzed by the Kaplan Meier method, which include 9 independent prognostic factors
(P<0.05): race, marital status, chemotherapy, age, radiotherapy therapy, LNR, primary site,
surgery, Ann Arbor stage. The survival differences between different groups are statistically

significant, indicating that these factors can independently predict patient prognosis.

The Age, income, marital status, and race may be associated with competition risk, and
univariate Cox models may not be sufficient to attribute the effects of these variables. The
Fine-Gray sub distribution and multivariate Cox model risk analysis indicate that age and
treatment method, race/income and treatment accessibility, LNR and Ann Arbor stage,

marital status and treatment compliance have competitive risks for survival. For example, the

proportion of widowed patients over 60 years old is higher, elderly patients (> 60 years) have

poor tolerance to radiotherapy and chemotherapy, low-income or ethnic minority patients
may interrupt treatment due to economic limitations and face higher burden of complications,
married patients have higher treatment compliance, and late Ann Arbor stage lesions are
more prone to systemic metastasis. The interaction P; value (Pi for interaction) is used to
determine whether a variable significantly affects the effect of another variable, which is
assessed by the statistical differences of HR between different subgroups. Pi<0.05 represents
significant interaction, and P; > 0.05 represents no significant interaction. In the interaction
analysis between radiotherapy and other variables, only primary site (Pi<0.05) is interacted
with radiotherapy. In the interaction analysis between chemotherapy and other variables, both

the Ann Arbor stage and primary site with Pi<0.05 is interacted with chemotherapy. In the



interaction analysis between surgery and other variables, both the primary site and LNR with
Pi<0.05 is interacted with surgery. In the interaction analysis between LNR and other
variables, the Pi values of primary site, Ann Arbor stage, and surgery are less than 0.05,
indicating significant interaction. 5. In the interaction test analysis between age and other
variables, only the interaction test Pi values of Sex and Ann Arbor stage were less than 0.05,

indicating significant interaction.

The multivariate factor related survival curve analysis (Figure 5) shows that the survival
curve trends of the training and validation groups are highly consistent, indicating that the
"risk stratification" effect can be repeated in different groups. The survival probability
exhibits a gradient decrease as time for four groups (low, low media, high media, high) in
both Figure 5 A and B. The inter group differences are highly statistically significant due to
p<0.0001. Stratification based on multivariate comprehensive analysis can effectively
distinguish the survival risk of patients. The low group is the low-risk group with high
survival probability and slow event accumulation, while the high group is the high-risk group

with low survival probability and fast event accumulation.

Establishment and verification of nomogram

According to the independent prognostic factors selected by multivariate Cox regression
analysis, including age, race, primary site, surgery, LNR, radiotherapy, chemotherapy,
marital status and Ann Arbor stage, nomogram model was constructed to predict the 3-year,
5-year and 10-year overall survival rates of patients with gastrointestinal DLBCL, as shown
in Figure 6. Each variable is given a corresponding score according to its regression
coefficient, and the individual survival probability can be predicted by adding up the scores
of patients. In the nomogram, the points of 0-100 represent the univariate disk of death, and
the total points of 0-450 represent the superposition of multivariate risks of death. The current
axes ordering allocate the higher points for the higher-risk category. For example, whites and
"other" races have better the prognosis than blacks, so the blacks have highest disk of death

that result in highest points in different races.

In terms of model performance evaluation, the nomogram constructed in this study achieved
a C-index of 0.71 (95% CI: 0.70-0.73) in the training group and similarly 0.71 (95% ClI: 0.69-
0.73) in the validation group, which indicate that this model has excellent discrimination
capability. Herein, the difference of Nomogram and Ann Arbor stage is defined as AC, and
the calculated AC is 0.15. Compared to traditional Ann Arbor stage, the predictive



performance of nomograms exhibit a relative improvement of approximately 26.8%. In
contrast, the traditional Ann Arbor staging System had a C-index of only 0.56 (95% CI: 0.54-
0.57), with a statistically significant difference (P < 0.001) (Table 3).

The ROC curve also shows that the nomogram constructed in this study has a good
discrimination ability in predicting the overall survival, which is better than the traditional
Ann Arbor stage model. Figure 7 compares the predictive performance of the column chart
model with the Ann Arbor staging System in the training queue (A, C) and internal validation
queue (B, D), which confirm that the column chart model exhibits significant advantages at
different time points (3/5/10 years). Significantly, in long-term prognosis assessment (10-year
survival), the column chart still maintains a stable performance with AUC > 0.73, while the
predictive performance of traditional staging systems significantly declines over time (10-
year AUC is only 0.56). The 95% confidence intervals for all AUC values are shown in Table
4,

Figure 8 shows the calibration curve analysis of the nomogram model, the dashed line
represents the perfect prediction state, and the closer the scatter distribution is to the dashed
line, the higher the consistency between the predicted probability of the model and the actual
survival rate. For the training queue (A-C), the predicted lines for 3, 5, and 10 years all
closely follow the dashed line, indicating that the model has excellent fitting performance in
the training data. For the validation queue (D-F), the overall trend of the predicted line is
consistent with the dashed line, but the deviations are larger than the training queue. The
calibration curve shows that the total survival probability predicted by the nomogram model

is highly consistent with the actual observation value, and has a good calibration degree.

Figure 9 shows the decision curve analysis (DCA) of of the nomogram model, the "all”
reference strategy means treatment in all cases, while the "none™ reference strategy means no
treatment. The clinical applicability of the GI-DLBCL patient survival prediction column
chart model in the training and internal validation cohorts is verified by comparing the net
benefits of three decision strategies at different risk thresholds. The DCA results show that
this model has a positive net benefit, suggesting that the model constructed in this study has

good clinical application potential.

DISCUSSION
Based on the large sample data of SEER database, this study systematically analyzed the

clinical characteristics and prognostic factors of patients with GI-DLBCL, and constructed a
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nomogram model integrating variables such as age, stage, treatment method and social
demography. The results showed that age > 60 years, late Ann Arbor stage and widowed
status were independent adverse prognostic factors, while receiving systematic treatment
(chemotherapy, radiotherapy, surgery and lymphadenectomy) and primary intestinal tract

were significantly related to the improvement of survival.

Firstly, this study demonstrates that advanced age (> 60 years) has a significant negative

impact on prognosis (HR=2.85). Gao et.al. demonstrated that advanced age was also
identified as a critical factor influencing prognosis [18]. This may be related to the decline in
immune function, increased comorbidities, and reduced treatment tolerance in elderly
patients. In addition, elderly patients with DLBCL are more likely to suffer from the decline
of curative effect due to insufficient dose adjustment or interruption of treatment. Wang et al.
developed a more accurate and convenient dynamic prognostic nomogram model specifically
for elderly GI-DLBCL patients [12]. Secondly, the Ann Arbor staging System, as a
traditional prognostic indicator, still shows independent predictive value in this study.
However, the mortality risk (HR=1.85) for stage IV patients is significantly higher than
previously reported [19], suggesting that the extranodal aggressiveness of GI-DLBCL may be
underestimated. Further stratification using imaging or molecular markers is required [7].
Notably, widowed status (HR=1.40) was identified for the first time as an independent risk
factor, potentially associated with insufficient social support, psychological stress, or delayed
medical care [20, 21]. Further studies are needed to validate its biological or social
mechanisms. Additionally, both cross-sectional and longitudinal studies indicate a significant
association between widowhood and cognitive function decline, such as impaired executive
function and reduced decision-making ability [22]. This may further weaken patients'
adaptability to complex treatment regimens, increase disease management burdens, and affect

the outcome of the disease.

At the therapeutic level, the survival benefit of chemotherapy is the most significant
(HR=0.37), which is consistent with the core position of R-CHOP regimen in DLBCL [23].
However, the HR value of radiotherapy and surgery is close to 1 (0.84 and 0.86), suggesting
that its effect may be limited to a specific subgroup (such as patients with locally advanced
stage or chemotherapy intolerance) [24]. The prognostic value of lymphadenectomy
(HR=0.79) provides a new basis for clinical practice, which may be related to reducing tumor

load or improving local control. However, it is necessary to be wary of selection bias, such as
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better baseline status of surgical patients. In addition, the better prognosis of primary
intestinal patients (HR=0.89) may be related to the low concealment of early symptoms and
the high timeliness of diagnosis, but the potential impact of anatomical differences (such as

blood supply and microenvironment) still needs to be explored.

The nomogram model constructed in this study is superior to the Ann Arbor staging System
in both discrimination (C-index=0.71) and calibration (C-index=0.56), with decision curves
confirming significant clinical net benefit. This result is consistent with the trend of extensive
application of nomogram in solid tumors [9, 25]. The advantages of the nomogram model lie
in incorporating treatment methods and social factors, which provides a quantitative tool for
individualized prognosis evaluation. However, this model still has limitations: first, SEER
database lacks key variables such as ECOG score, LDH level and molecular typing (such as
GCB/ABC subtype), which may affect the comprehensiveness of prediction; Second,
retrospective design can't avoid the interference of confounding factors (such as biases in
treatment choice); Thirdly, the external verification of the model needs to include multi-

center or different ethnic groups to improve universality.

CONCLUSION

In summary, , through the analysis of large sample data, this study identified the independent
effects of age, Ann Arbor stage, treatment methods, and social factors on the prognosis of
gastrointestinal DLBCL, and successfully constructed the nomogram prediction model for
this disease.The collected clinical variables include demographic characteristics, disease
characteristics, and treatment information, with more stratified analysis used for marital
status, Ann Arbor staging, race, and treatment methods. Multivariate Cox regression analysis
suggested that age>60 years old (HR=2.85), Ann Arbor stage (stage Il: HR=1.22; Phase III:
HR=1.31; Stage IV: HR=1.85) and widowed status (HR=1.40) are independent poor
prognostic factors. Different treatment methods include chemotherapy (HR=0.37),
radiotherapy (HR=0.84), surgery (HR=0.86), and lymph node dissection (HR=0.79),
exhibited significant survival benefits. Intestinal primary (HR=0.89), white race(HR=0.78)
andother races (HR=0.65) were also associated with better prognosis. Lasso regression
analysis selected age ($=0.774, positively correlated with risk factors) and chemotherapy (p=-
0.733, negatively correlated with risk factors) as the two most significant variables, which
was consistent with the multivariate Cox regression analysisresults. Through the analysis of

the interaction between radiotherapy, chemotherapy, surgery, LNR, age, and other variables,
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which is shown that the primary site and Ann Arbor staging are prone to interactive effects
with other variables. The nomogram model in both training and validation cohorts exhibited
excellent predictive performance with a C-index of 0.71, that is significantly better than
traditional Ann Arbor staging system (C-index=0.56). Moreover, stratified analysis of
multivariate survival curves can effectively distinguish survival risks of patients. Therefore,
this model providing support for identifying high-risk patients, adjusting treatment intensity,
and optimizing follow-up strategies, and can quantitatively evaluate the survival probability
of individual patients.. Future researches should focus on improving models through
prospective studies and integrating molecular biomarkers to promote the application of
precision medicine in the field of gastrointestinal lymphoma.
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TABLES AND FIGURES WITH LEGENDS

Table 1. Comparison of basic characteristics between the train group and the validation

group
Variables Total (n = Validation (n = train (n = Statisti p
4437) 1332) 3105) C

Sex, n (%) ¥*=0.00 0.99
7

Female 1779 (40.09) 534 (40.09) 1245 (40.10)

Male 2658 (59.91) 798 (59.91) 1860 (59.90)

Race, n (%) ¥*=0.90 0.63
9

Black 289 (6.51) 87 (6.53) 202 (6.51)

others 584 (13.16) 185 (13.89) 399 (12.85)

White 3564 (80.32) 1060 (79.58) 2504 (80.64)

Radiotherapy, n (%) v*=0.00 0.96
8

None/Unknow 3922 (88.39) 1177 (88.36) 2745 (88.41)

n

yes 515 (11.61) 155 (11.64) 360 (11.59)

Chemotherapy, n (%) v*=0.84 0.36

No/Unknown 1352 (30.47) 393 (29.50) 959 (30.89)

Yes 3085 (69.53) 939 (70.50) 2146 (69.11)

Marital, n (%) *=3.97 041

Divorced 310 (6.99) 107 (8.03) 203 (6.54)

Married 2536 (57.16) 747 (56.08) 1789 (57.62)

Separated 35 (0.79) 10 (0.75) 25 (0.81)
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Single

Widowed

762 (17.17)

794 (17.89)

Ann Arbor stage, n (%)

Stage |
Stage 11
Stage 11
Stage IV

Age, n (%)

<60

>60

1943 (43.79)
1188 (26.77)
315 (7.10)

991 (22.33)

1248 (28.13)

3189 (71.87)

Primary Site, n (%)

stomach
intestine

Surgery, n (%)

No
Yes

LNR, n (%)

No
Yes

Income, n (%)

2262 (50.98)

2175 (49.02)

2807 (63.26)

1630 (36.74)

3647 (82.20)

790 (17.80)

236 (17.72)

232 (17.42)

577 (43.32)
360 (27.03)
96 (7.21)

299 (22.45)

390 (29.28)

942 (70.72)

670 (50.30)

662 (49.70)

838 (62.91)

494 (37.09)

1073 (80.56)

259 (19.44)

526 (16.94)

562 (18.10)

1366 (43.99)
828 (26.67)
219 (7.05)

692 (22.29)

858 (27.63)

2247 (72.37)

1592 (51.27)

1513 (48.73)

1969 (63.41)

1136 (36.59)

2574 (82.90)

531 (17.10)

£=0.18

$=1.25

v=0.35

¥=0.10

#=3.50

v=1.37

0.98

0.26

0.55

0.75

0.06

0.24
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<$75000

>$75000

2643 (59.57)

1794 (40.43)

811 (60.89)

521 (39.11)

1832 (59.00)

1273 (41.00)

Table 2. Univariate and multivariate Cox regression analysis of prognosis of GI-

DLBCL patients in the training cohort

Univariate analysis

Multivariate analysis

Variables
HR (95%CI)* P HR (95%CI) p
Sex
Female 1.00 (Reference)
Male 0.98 (0.90 ~ 1.08) 0.733
Race
Black 1.00 (Reference) 1.00 (Reference)
others 0.77 (0.62 ~ 0.96) 0.018 0.65(0.52 ~0.81) <.001
White 0.93(0.78 ~ 1.12) 0.457 0.78 (0.65~0.94) 0.007
Radiotherapy
None/Unknown 1.00 (Reference) 1.00 (Reference)
yes 0.75 (0.65 ~ 0.87) <.001 0.84(0.72~0.98) 0.023
Chemotherapy
No/Unknown 1.00 (Reference) 1.00 (Reference)
Yes 0.38 (0.35 ~ 0.42) <.001 0.37(0.33~0.41) <.001
Marital
Divorced 1.00 (Reference) 1.00 (Reference)
Married (2536) 0.95 (0.78 ~ 1.14) 0.56 0.99 (0.82 ~1.20) 0.923
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0.052 1.04 (0.53~2.05) 0.912

Separated 35 0.51 (0.26 ~ 1.01)

Single 762 0.85 (0.69 ~ 1.06)

Widowed 1.83 (1.49 ~ 2.24)

Ann Arbor stage
1.00 (Reference)

Stage |
Stage Il 0.94 (0.84 ~ 1.05)
Stage 111 1.01 (0.84 ~ 1.22)
Stage IV 1.52 (1.36 ~ 1.70)
Age
<60 1.00 (Reference)
>60 3.13 (2.75 ~ 3.55)
Primary Site
stomach 1.00 (Reference)
intestine 0.85(0.78 ~0.93)
Surgery
No 1.00 (Reference)
Yes 0.89 (0.81 ~ 0.98)
LNR
No 1.00 (Reference)
Yes 0.84 (0.74 ~ 0.95)
Income
<75000 1.00 (Reference)

>75000 0.91 (0.83 ~ 1.00)

0.152 1.22(0.98 ~1.51) 0.077

<001 1.40(1.14~1.72) 0.001

1.00 (Reference)
0.267 1.22(1.08 ~1.37) <.001
0.905 1.31(1.08~1.58) 0.005

<001 1.85(1.65~2.08) <.001

1.00 (Reference)

<001 2.85(2.49 ~3.26) <.001

1.00 (Reference)

<.001 0.89(0.79~0.99) 0.037

1.00 (Reference)

0.015 0.86 (0.75~0.99) 0.032

1.00 (Reference)

0.004 0.79 (0.68 ~0.92) 0.002

0.056
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“HR (95%Cl): Hazard Ratio (HR), 95% (Confidence Interval, Cl), HR is within the CI range
with 95% probability.

Note: Hazard Ratio (HR), HR>1 is a risk factor (such as age>60 years, Stage 1V, Widowed),
HR<1 is a protective factor (such as chemotherapy, primary site at intestine), HR=1 is no
effect (such as black ethnicity in multiple factors). 95% CI represent HR value is within the
ClI range with 95% probability, which excluding 1 indicate results are statistically significant,
and including 1 indicate results are not statistically significant. The HR=1 (reference) are
defined as reference values for comparison with independent risk factors. Probability value (P)

<0.05 suggest statistically significant, P > 0.05 suggest not statistically significant.

Table 3. C-index of the nomogram model and Ann Arbor staging system

Training group Validation group
p value
(95%CI) (95%Cl) value
0.71 (0.69-
Nomogram 0.71 (0.70-0.73) 1 1
0.73)
0.56 (0.54- <0.00
Ann Arbor stage 0.56 (0.54-0.57) <0.001
0.57) 1
AC-index (Nomogram -
0.15 / 0.15 /

Ann Arbor)

20



Table 4. AUC of the nomogram model and Ann Arbor staging system

Training group  Validation group
Classification
AUC (95%CI)  AUC (95%Cl)

0.749 (0.71-
Nomogram (3 years) 0.753 (0.72-0.82)
0.81)
0.753 (0.72-
Nomogram (5 years) 0.744 (0.68-0.80)
0.84)
0.755 (0.73-
Nomogram (10 years) 0.88) 0.737 (0.65-0.79)

Ann Arbor stage (3 0.565 (0.52-

0.610 (0.58-0.66)
years) 0.63)

Ann Arbor stage (5 0.561 (0.50-

0.592 (0.54-0.65)
years) 0.62)

Ann Arbor stage (10 0.561 (0.49-

0.567 (0.52-0.64)
years) 0.62)
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Patients diagnosed with
gastrointestinal diffuse large
B-cell lymphoma in SEER
database from 2004-2020
(n=8199)

S
|

Race, LNR, surgery, marital
(unknown)

Ann arbor stage (unknown)
Survival follow-up time
(unknown)

Eligible Patients in final
analysis (n=4437)

L i
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Training group
(n=3105)
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(n=1332)

Figure 1. Flow chart of patient inclusion
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Figure 2. LASSO regression analysis of different variables. (A)The coefficient path plot of

variable coefficients as a function of Log A (where A is the penalty intensity), reflecting the

contraction process of variable coefficients 3 (vertical axis) under different penalty intensities.

Positivep indicate a positive correlation between variables and risk factors; (B) Partial

likelihood deviance under cross validation, which is used to select the optimal value of A.
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from the training cohort, where (A) represents the nomogram model and (B) represents the

Ann Arbor staging System;(C-D): ROC curves and AUC values for predicting 3-, 5-, and 10-

year overall survival in GI-DLBCL patients from the internal validation cohort, where (C)

represents the nomogram model and (D) represents the Ann Arbor staging System.
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Figure 8. Calibration curve analysis of the nomogram model for predicting overall survival
in patients with GI-DLBCL. (A-C): Calibration curves for predicting 3-, 5-, and 10-year
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for predicting 3-, 5-, and 10-year overall survival in GI-DLBCL patients from the internal
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predicting survival of patients with GI-DLBCL. (A-C): DCA for the 3-, 5-, and 10-year
survival prediction models in GI-DLBCL patients from the training cohort;(D-F): DCA for

the 3-, 5-, and 10-year survival prediction models in GI-DLBCL patients from the internal

validation cohort.
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SUPPLEMENTAL DATA
Supplemental data are available at the following link:
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