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Abstract
Genetic variations are associated with individual susceptibility to gastric cancer. 
Recently, polygenic risk score (PRS) models have been established based on 
genetic variants to predict the risk of gastric cancer. To assess the accuracy of 
current PRS models in the risk prediction, a systematic review was conducted. A 
total of eight eligible studies consisted of 544842 participants were included for 
evaluation of the performance of PRS models. The overall accuracy was moderate 
with Area under the curve values ranging from 0.5600 to 0.7823. Incorporation of 
epidemiological factors or Helicobacter pylori (H. pylori) status increased the 
accuracy for risk prediction, while selection of single nucleotide polymorphism 
(SNP) and number of SNPs appeared to have little impact on the model 
performance. To further improve the accuracy of PRS models for risk prediction 
of gastric cancer, we summarized the association between gastric cancer risk and 
H. pylori genomic variations, cancer associated bacteria members in the gastric 
microbiome, discussed the potentials for performance improvement of PRS 
models with these microbial factors. Future studies on comprehensive PRS 
models established with human SNPs, epidemiological factors and microbial 
factors are indicated.

Key Words: Polygenic risk scores; Gastric cancer; Helicobacter pylori; Gastric microbiome
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Core Tip: A systematic review was conducted to evaluate current polygenic risk score (PRS) models in 
gastric cancer risk prediction. Our study showed that PRS models had the potential to predict the risk of 
gastric cancer with a moderate accuracy. The prediction models’ performance could be improved after 
incorporating epidemiological factors or Helicobacter pylori (H. pylori) status. The potential of H. pylori 
genomic variations and members of the gastric microbiome were discussed as candidates for gastric cancer 
prediction models.

Citation: Wang XY, Wang LL, Xu L, Liang SZ, Yu MC, Zhang QY, Dong QJ. Evaluation of polygenic risk score 
for risk prediction of gastric cancer. World J Gastrointest Oncol 2023; 15(2): 276-285
URL: https://www.wjgnet.com/1948-5204/full/v15/i2/276.htm
DOI: https://dx.doi.org/10.4251/wjgo.v15.i2.276

INTRODUCTION
Gastric cancer (GC) is the fourth most commonly diagnosed type of cancer worldwide and the second 
leading cause of cancer-related death[1]. According to the latest cancer statistics, there were approx-
imately 26380 new gastric cancer cases and 11090 deaths in the United States in 2022[2]. The occurrence 
of gastric cancer results from a combination of risk factors, including host genetic factors and Helico-
bacter pylori (H. pylori) infection[3,4]. Genetic variations play an important role in the occurrence and 
progression of gastric cancer[5,6]. Genome-wide association studies have identified many single 
nucleotide polymorphisms (SNPs) in the human genome that are involved in the development of gastric 
cancer. H. pylori infection affects approximately half of the world’s population. The pathogen is 
considered a definite carcinogen of gastric cancer[7]. Epidemiological studies have revealed that age, 
sex, alcohol consumption and smoking are risk factors for gastric cancer[8].

To prevent the development of gastric cancer, it is important to identify individuals at high risk for 
cancer and apply intervention measures to impede the progression of the disease. Many studies have 
been conducted to explore the performance of biomarkers or models established with risk factors for 
predicting gastric cancer risk. Models based on epidemiological factors, including age, sex and H. pylori 
infection, have adequate performance in the prediction of gastric cancer risk[9,10]. Genetic variations of 
H. pylori show great potential for use in the prediction of gastric cancer risk[11]. Cancer-associated SNPs 
have been reported to be valuable in stratifying gastric cancer risk based on the genetic background[12,
13].

Polygenic risk score (PRS) models are established with a number of SNPs or genetic variants to 
explore the combined effect of multiple genetic variations in the risk prediction of disease[14]. They 
show improved performance in the prediction of the risk of breast, prostate, and colorectal cancer and 
diseases involving multiple genetic factors[15-17]. Calculations of PRS vary among different models. 
The simplest way to calculate the PRS is summing the number of all risk alleles[18]. Considering 
variations in the cancer risk associated with different SNPs, each risk allele is weighted by its odds ratio 
(OR) value for cancer. PRS is then calculated as a sum of weighted risk alleles[14]. To date, studies have 
been conducted employing PRS models to predict gastric cancer risk. Different sets of cancer-associated 
SNPs have been used in the PRS models. In certain studies, epidemiological factors have been included 
in the establishment of the models. To assess the performance of PRS models in the prediction of gastric 
cancer risk, this article aimed to comprehensively analyze the accuracy of PRS models for risk prediction 
through a systematic review of related studies and discuss potentials in the performance improvement 
of PRS models with the inclusion of H. pylori genetic variations and bacterial members of the gastric 
microbiome for use in the future.

PERFORMANCE OF CURRENT PRS MODELS
To assess the performance of PRS models for the prediction of gastric cancer risk, a systematic review 
was conducted. The details of the methods for the systematic review can be found in Supplementary 
material. The PRISMA flow chart (Figure 1) shows the article retrieval and filtering process. A total of 
165 articles were retrieved from PubMed, Web of Science, and Embase electronic database using the 
search strategies in the Methods (Supplementary material). After removing duplicates, a total of 96 
articles were further screened. According to the topics and abstracts, 37 articles were selected and 
analysed for eligibility. Of them, 8 studies were eligible and included in our systematic review in 
accordance with the inclusion and exclusion criteria[19-26]. The reasons for exclusion are shown in the 
PRISMA flow diagram.

https://www.wjgnet.com/1948-5204/full/v15/i2/276.htm
https://dx.doi.org/10.4251/wjgo.v15.i2.276
https://f6publishing.blob.core.windows.net/d33671c3-df66-4e6b-8eb4-aa48efcfce36/WJGO-15-276-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/d33671c3-df66-4e6b-8eb4-aa48efcfce36/WJGO-15-276-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/d33671c3-df66-4e6b-8eb4-aa48efcfce36/WJGO-15-276-supplementary-material.pdf
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Figure 1 PRISMA flow diagram. PRISMA flow diagram showed the process of the study selection. SNP: Single nucleotide polymorphism; PRS: Polygenic risk 
score.

The characteristics of the included studies are shown in Table 1. All of the studies were published in 
the last five years. Six of them were case-control studies, and two were cohort studies. The study areas 
included China (5), Korea (1), Japan (1) and Europe (1). The sample sizes in the included studies ranged 
from 1088 to 400807. A total of 544842 participants were included. All the studies established a PRS 
model to predict the risk of gastric cancer.

Details regarding the establishment and evaluation of PRS models in these studies are described in 
Table 2. The accuracy of the PRS models was assessed with the Area under the curve (AUC) in five 
included studies. The performance of the models was moderate, with AUC values ranging from 0.5600 
to 0.7823. The highest performance has been reported by Ishikura et al[25] from Japan, with an AUC of 
0.7677 in the training set and 0.7823 in the validation set. Two studies from China have used ORs to 
evaluate the performance of PRS models[19,23]. OR values for the highest quartile with respect to the 
lowest are 1.14 and 1.19, indicating that the performance of the models was unsatisfactory. The hazard 
ratio (HR) was used in the remaining study with a value of 2.08 for the highest quantile with respect to 
the lowest. Overall, the performance of the current PRS models varies considerably among the included 
studies and appears to have a moderate predictive power for gastric cancer. Factors affecting the 
performance are indicated.

Pearson correlation analysis of sample sizes and AUC values demonstrated that there was no 
significant correlation between them (r = -0.51, P = 0.380). This result suggested that the variations in the 
sample size of the included studies had minimal influence on the predictive power of the PRS model. 
The number of genetic variants in the models ranged from 3 to 112 SNPs. Pearson correlation analyses 
were performed to explore whether the number of SNPs was related to the predictive power of the 
model. The results showed that there was no significant correlation between the number of SNPs and 
AUC (r = 0.85, P = 0.067). Our results are consistent with previous systematic reviews of breast cancer
[27]. This suggests that the inclusion of more SNPs in the PRS model would not improve the 
performance in the prediction of gastric cancer risk.

All of the included studies used the weighted PRS method instead of the simple counting method. 
The weight of risk alleles is crucial for the performance of the PRS models[14,28]. Of note, the same SNP, 
such as rs2294008, has been used in different models, but the weights varied greatly (Table 1). 
Accordingly, the predictive power varied among studies (Table 2). Generally, the weight of a risk allele 
derives from the OR of risk alleles for the development of gastric cancer. In the included studies, the 
ORs mostly came directly from the results of case-control comparisons. They have not been, however, 
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Table 1 Main characteristics of the included studies

Ref. Population Design Group Sample size Sex, (%) Age, (%) SNPs (RA, OR)

Mao et al
[19], 
2017

Chinese Case-
control

GC, 
HC

2631, 4373 Male: 5100 
(72.8%); female: 
1904 (27.2%)

< 60 yr 3299 
(52.9%); ≥ 60 yr 
3705 (47.1%)

rs1514175 (A, 1.01), rs2815752 (A, 1.07), rs574367 (T, 
1.11), rs12463617 (C, 1.05), rs1861411 (A, 1.02), 
rs6545814 (G, 1.05), rs10513801 (T, 1.17), rs2535633 (G, 
0.98), rs16858082 (T, 0.96), rs261967 (C, 1.02), rs888789 
(A, 0.99), rs6890814 (C, 0.99), rs4713766 (A, 1.05), 
rs9356744 (T, 1.03), rs9473924 (T, 0.98), rs17150703 (G, 
1), rs4735692 (A, 1.02), rs11142387 (C, 1.06), rs1211166 
(A, 1.02), rs11191580 (C, 0.92), rs10160804 (A, 0.99), 
rs11030104 (A, 1.02), rs11604680 (G, 0.97), rs2237892 
(T, 1), rs671 (G, 1.12), rs897057 (C, 1.04), rs7989336 (A, 
1.03), rs9568867 (A, 1.03), rs4776970 (A, 1.05), 
rs1558902 (A, 1.04), rs2531995 (T, 1.05), rs4788102 (A, 
1.08), rs7503807 (A, 1), rs9299 (T, 0.9), rs591166 (A, 
1.08), rs11671664 (G, 0.97), rs3810291 (A, 1.02)

Choi et 
al[20], 
2020

European Cohort GC 272 cases in 
400807 
individuals

Male: 186372 
(46.5%); female: 
214435 (53.5%)

NR rs2990223 (G, 1.27), rs10036575 (T, 1.23), rs2294008 (T, 
1.21)

Jin et al
[21], 
2020

Chinese Cohort GC Training set: 
10254 cases and 
10914 controls; 
validation set: 
692 cases in 
100220 
individuals

Training set: 
NR; validation 
set: Male: 42862 
(42.8%); female: 
57358 (57.2%)

Training set: NR; 
validation set: < 
60 yr 69805 
(69.7%); ≥ 60 yr 
30415 (30.3%); 
mean in case: 
60.82 ± 9.33; 
mean in controls: 
53.64 ± 11.00

NR

Qiu et al
[22], 
2020

Chinese Case-
control

GC, 
HC

1115, 1172 Male: 1615 
(70.6%); female: 
672 (29.4%)

< 60 yr 1162 
(50.8%); ≥ 60 yr 
1125 (49.2%)

rs13361707 (C, 1.47), rs2294008 (T, 1.19), rs4072037 (T, 
1.38), rs3762272 (T, 1.21), rs2274223 (G, 1.35), 
rs80142782 (T, 1.36)

Wang et 
al[23], 
2020

Chinese Case-
control

GC, 
HC

2631, 4373 Male: 5100 
(72.8%); female: 
1904 (27.2%)

< 60 yr 3299 
(52.9%); ≥ 60 yr 
3705 (47.1%)

rs1801133 (A, 1.02), rs2275565 (G, 1.01), rs4660306 (T, 
1), rs1047891 (A, 1), rs9369898 (A, 1), rs548987 (C, 
0.98), rs42648 (G, 1.01), rs1801222 (A, 0.99), rs12780845 
(A, 1.01), rs7130284 (C, 1.01), rs2251468 (C, 1.03), 
rs154657 (A, 1.01), rs12921383 (C, 1.01), rs838133 (A, 
1.02), rs234709 (C, 0.99)

Duan et 
al[24], 
2021

Chinese Case-
control

GC, 
HC

544, 544 Male: 825 
(75.8%); female: 
263 (24.2%)

Mean in case: 
57.80 ± 12.06; 
mean in controls: 
57.02 ± 11.97

rs1859168 (C, 1.09), rs3815254 (A, 0.98), rs4784659 (C, 
0.55), rs579501 (A, 0.71), rs77628730 (A, 1.26), 
rs6989575 (C, 1.03), rs7816475 (A, 1.19), rs6470502 (T, 
0.51), rs1518338 (C, 1.08), rs2867837 (G, 0.95), 
rs12494960 (A, 2.62), rs74798803 (T, 0.97), rs7818137 (T, 
1.2), rs550894 (T, 1.13), rs3825071 (A, 1.48), rs580933 
(G, 0.98), rs7943779 (A, 1.54), rs911157 (T, 1.74), 
rs16981280 (C, 0.76), rs2273534 (C, 0.92), rs957313 (T, 
1.04)

Ishikura 
et al[25], 
2021

Japanese Case-
control

GC, 
HC

Training set: 
696 cases and 
1392 controls; 
validation set: 
795 cases and 
795 controls

Training set: 
Male: 1560 
(74.7%); female: 
528 (25.3%); 
validation set: 
Male: 1180 
(74.2%); female: 
410 (25.8%)

Training set: < 60 
yr 1034 (49.5%); 
≥ 60 yr 1054 
(50.5%); 
validation set: < 
60 yr 621 (39.1%); 
≥ 60 yr 969 
(60.9%)

rs4072037 (G, 1.35), rs2294008 (T, 0.62), rs7849280 (G, 
0.24)

Park et al
[26], 
2021

Korean Case-
control

GC, 
HC

450, 1136 Male: 836 
(52.7%); female: 
750 (47.3%)

Mean in case: 
55.4 ± 10.7; mean 
in control: 52.1 ± 
8.5

rs2294008 (T, 1.2), rs6656150 (C, 0.8), rs8280142782 (C, 
0.6), rs760077 (A, 0.8), rs140081212 (A, 0.8), rs4460629 
(T, 0.8)

SNP: Single nucleotide polymorphism included in studies; GC: Gastric cancer group; HC: Healthy controls; NR: Not reported/Not retrieved; RA: Allele 
associated with gastric cancer; OR: Odds ratio.

confirmed in a validation set. This might account for the different weights that have been used among 
studies. It appears that a validation of the OR is required to eliminate the bias of weights among studies, 
improving the consistency in the performance of PRS models.

To improve the accuracy of the PRS model in the prediction of cancer risk, certain epidemiological 
factors implicated in cancer development have been considered[29,30]. A number of epidemiological 
factors are associated with the occurrence of gastric cancer. Individuals of male sex and older age are at 
increased risk for gastric cancer[9,31]. Previous studies have revealed environmental factors in gastric 
cancer development. A family history has been considered to be significantly associated with the 
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Table 2 Development and evaluation of Polygenetic risk scores for predicting gastric cancer

Ref.
No. of 
SNPs 
included

SNP selection

PRS and 
related 
methods 
used to 
calculate it

AUC or OR (95%CI) 
of model with PRS

AUC or OR (95%CI) of 
model with PRS and 
Clinical risk factors

Difference Clinical risk 
factors included

Mao et al
[19], 2017

37 Significance level 
and linkage 
disequilibrium

Weighted 
PRS using 
weights 
derived from 
the same 
study

OR for the highest 
quartile respect to the 
lower quartile: 1.14 
(1.01-1.29)

- - -

Choi et al
[20], 2020

3 Significance level Weighted 
PRS using 
weights 
derived from 
literature

AUC: 0.56 (0.53- 0.60); 
HR for the highest 
quintiles respect to 
the lower quintiles: 
1.75 (1.18-2.59)

- - -

Jin et al
[21], 2020

112 Significance level Weighted 
PRS using 
weights 
derived from 
the same 
study

HR for the highest 
quintiles respect to 
the lower quintiles: 
2.08 (1.61-2.69)

HR for participants with a 
high genetic risk and an 
unfavorable lifestyle 
respect to those with a low 
genetic risk and a 
favorable lifestyle 5.14 
(2.04–12.93)

- Smoking, alcohol 
consumption, 
consumption of 
preserved foods, 
intake of fresh fruit 
and vegetables

Qiu et al
[22], 2020

6 Significance level 
and validated to be 
associated with 
gastric cancer risk

Weighted 
PRS using 
weights 
derived from 
the same 
study

AUC 0.653 AUC 0.684 0.031 BMI

Wang et 
al[23], 
2020

15 Significance level Weighted 
PRS using 
weights 
derived from 
literature

OR for the highest 
quartile respect to the 
lower quartile: 1.19 
(1.04–1.37) 

- - -

Duan et 
al[24], 
2021

21 Prediction 
functions through 
bioinformatics 
tools

Weighted 
PRS using 
weights 
derived from 
the same 
study

AUC 0.737 (0.71-0.76); 
OR for the highest 
10% respect to the 40-
60%: 5.75 (3.09-10.70) 

AUC for PRS + Hp 
infection: 0.752 (0.690-
0.814); AUC for PRS + 
family history of tumor: 
0.773 (0.702-0.843)

PRS + Hp 
infection: 0.014; 
PRS + family 
history of 
tumor: 0.036

Hp infection, family 
history, smoking, 
alcohol consumption

Ishikura 
et al[25], 
2021

3 Significance level Weighted 
PRS using 
weights 
derived from 
the same 
study

AUC for training set: 
0.6287 (0.6039–0.6530); 
AUC for validation 
set: 0.5673 
(0.5391–0.5960) 

AUC for training set: 
0.7677 (0.7465–0.7890); 
AUC for validation set: 
0.7823 (0.7694–0.8140)

Training set: 
0.139; 
validation set: 
0.215

Smoking, alcohol 
consumption, fruit 
and vegetable 
intake, and ABCD 
classification

Park et al
[26], 2021

6 Significance level Weighted 
PRS using 
weights 
derived from 
literature

AUC: 0.565 
(0.535–0.596); OR for 
the highest tertile 
respect to the lower 
tertile: 2.03 (1.51–2.72)

AUC: 0.607 (0.576–0.638); 
OR for the highest tertile 
respect to the lower tertile: 
2.53 (1.92–3.34)

0.042 A sex-specific 
prediction model

SNP: Single nucleotide polymorphism; PRS: Polygenic risk score; AUC: Area under the curve; OR: Odds ratio; HR: Hazard ratio; CI: Confidence interval; 
BMI: Body mass index; Hp: Helicobacter pylori; ABCD classification: Helicobacter pylori infection-related factor.

occurrence of gastric cancer, with OR of more than 2[32]. Studies have revealed a close association 
between alcohol consumption and the risk of gastric cancer. A meta-analysis showed that heavy alcohol 
consumption increases the risk of gastric cancer[33,34]. Smokers have been reported to be at high risk of 
gastric cancer[35]. In this study, epidemiological factors were included in five studies in addition to 
genetic variations (Table 2). After taking into account the epidemiological factors, the AUC achieved 
using each model increased by 0.014 to 0.215. To explore whether the predictive performance of the PRS 
model was improved after epidemiological factors were included, the Mann-Whitney test was 
performed. The results showed that the AUC values were significantly increased from 0.56-0.74 to 0.61-
0.78 after epidemiological factors were considered (P = 0.047).

H. pylori is a major cause of gastric cancer. The risk of non-cardia gastric cancer in H. pylori-infected 
individuals is 6 times higher than that in uninfected individuals[36]. Only one of the included studies 
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took H. pylori into account in the establishment of the PRS model. The performance of the model for the 
prediction of gastric cancer risk increased with an AUC value increasing from 0.737 to 0.752. H. pylori 
infection serves as a biomarker for gastric cancer and has been combined with other epidemiological 
factors to predict gastric cancer risk. Tan et al[37] found that H. pylori infection alone had moderate 
power for predicting gastric cancer risk with an AUC of 0.66. The accuracy of prediction was improved 
after other clinical factors were incorporated. A study consisting of 14929 participants demonstrated that 
H. pylori infection combined with seven epidemiological factors has a high predictive power with an 
AUC value of 0.76[38]. These findings suggest that incorporating H. pylori status into PRS models boosts 
the predictive power for gastric cancer risk.

In many types of cancer, PRS models have shown great power for risk prediction[39,40]. Our analyses 
demonstrated that the performance of current PRS models is promising in predicting the risk of gastric 
cancer. Nonetheless, the predictive power is not as satisfying as expected. Inclusion of epidemiological 
factors and H. pylori infections likely enhances the performance of the PRS model for the prediction of 
gastric cancer risk.

RISK PREDICATION WITH MICROBIAL FACTORS
In the reported PRS models, the risk of gastric cancer has been predicted mainly based on the genetic 
susceptibility resulting from genetic variations and common cancer risk factors, including age, sex, 
smoking status, and alcohol consumption. Previous studies have reported serum pepsinogen status 
could reflect the extent of atrophic change in gastric mucosa[41]. The combination of serum pepsinogen 
status and H. pylori status serves as a valuable marker for stratifying the risk of gastric cancer[42]. 
Individuals with decrease status of pepsinogen and H. pylori infection had a higher risk of gastric cancer 
compared with healthy control, with a HR value of 6.0[43]. Furthermore, recent studies have 
demonstrated that many microbial factors play roles in gastric carcinogenesis. Infection with H. pylori 
causes gastric cancer in only a minority of individuals[44]. Genetic differences between strains of H. 
pylori account in part for the differential outcomes of the infection among individuals[45]. The dysbiotic 
gastric microbiome plays an important role in the development of gastric cancer[46,47]. In addition, 
studies have shown that other bacteria may play an important role in promoting cancer, following the 
structural imbalance of the stomach microbiome induced by H. pylori[48,49]. As we mentioned, multiple 
studies have reported other bacteria that are associated with gastric cancer[50,51]. We believe that the 
gastric microbiome can be used as a valuable candidate to establish a prediction model for the 
occurrence of gastric cancer.

Gastric cancer-associated SNPs of H. pylori 
The genome of H. pylori is substantially diverse[45]. There is a high level of differences in the gene 
contents, deletion/insertion, genetic inversion, sequence variations and SNPs[52]. Genetic variations in 
virulence genes, including cagA, vacA, and babA, are closely associated with gastric cancer risk[53,54]. 
Genome-wide association studies have identified a number of gastric cancer-associated SNPs in the H. 
pylori genome[55,56]. These cancer-associated genetic variations of H. pylori can be used in the risk 
prediction of gastric cancer. During the process of screening the studies (Figure 1), we observed that 
studies used gastric cancer-associated SNPs of the H. pylori genome to predict gastric cancer risk. Using 
a model comprising six validated loci in the cag pathogenicity island, a study on 1220 subjects 
demonstrated a sound predictive power for gastric cancer with an AUC of 0.65[57]. Berthenet et al[55] 
generated a risk score model with 12 gastric cancer-associated SNPs identified by a GWAS study of H. 
pylori. The results of this study have shown that the model is capable of predicting gastric cancer risk. A 
recent report established a PRS model with gastric cancer-associated SNPs selected from previous 
studies[11]. The model based on H. pylori SNPs achieved good predictive performance. These results 
convincingly support that the incorporation of H. pylori genomic variations into current PRS models 
would considerably enhance the accuracy in the prediction of gastric cancer risk.

Cancer-associated bacteria in the gastric microbiome 
Dysbiosis of the gastric microbiome promotes the development of gastric cancer[46,47]. Many bacteria 
in the gastric microbiome possess carcinogenic potential[50,51,58].

An observational study of 1043 patients demonstrated a significant enrichment of Streptococcus 
anginosus (S. anginosus) and Streptococcus constellatus (S. constellatus) in gastric cancer[58,59]. The 
abundances of S. anginosus and S. constellatus serve as novel faecal signatures of early gastric cancer. 
Coker et al demonstrated an association between S. anginosus, Peptostreptococcus stomatis, Parvimonas 
micra, Slackia exigua, Dialister pneumosintes and gastric cancer[60]. These bacteria could form a synergistic 
network, leading to additional contributions to the disease. They could be used as potential tissue 
markers for gastric cancer with AUC values of 0.82 and 0.81 in the discovery and validation cohorts, 
respectively. Png et al[61] conducted a cohort study involving 43 participants to identify potential 
carcinogenic bacteria. The study demonstrates that the Moryella genus, Vibro genus, Comamonadaceae 
family, Paludibacter genus, Agrobacterium genus, and Clostridiales order in the gastric microbiome are 
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associated with gastric cancer. The model containing analyses of these bacteria is capable of predicting 
early gastric cancer with an AUC of 0.82. It has been shown that a random forest model generated with 
bacterial members of the gastric microbiome has a high performance in risk prediction[62,63]. These 
findings collectively support that bacterial members of the gastric microbiome have potential in the risk 
stratification of gastric cancer. Despite the requirement of further validation, the inclusion of the 
analysis of these bacteria in PRS models most likely enhances the accuracy in the prediction of gastric 
cancer.

CONCLUSION
Our systematic review showed that PRS models have great potential in the prediction of gastric cancer. 
Incorporation of other risk factors for gastric cancer could increase the accuracy of the models. To 
further increase the predictive performance of PRS models for gastric cancer, a comprehensive PRS 
model generated with the analysis of epidemiological risk factors, genetic variations of H. pylori, and 
bacterial members of the gastric microbiome in addition to human genetic variations requires further 
evaluation. PRS models with high accuracy would benefit the development of individual risk scores, 
facilitating the prevention of gastric cancer.
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