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Clinical value of fecal miRNA for non-invasive screening
of advanced colorectal adenomas
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Abstract: Objective To screen out the candidate fecal microRNAs( miRNAs) that play a crucial role in the occurrence
of advanced adenoma and evaluate their clinical value in the screening and diagnosis of advanced adenoma.
Methods From June 2022 to December 2023, 110 patients with colorectal cancer treated at the Affiliated Hospital of

Chengde Medical University were selected as the colorectal cancer group, 94 patients with advanced adenoma as the
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advanced adenoma group, and 80 healthy individuals undergoing physical examinations as the control group. Five color-
ectal cancer patients’ cancerous and adjacent tissues were sequenced using next-generation sequencing to identify abnor-
mally expressed miRNAs. Quantitative real-time PCR ( qRT-PCR) was used to detect the expression of abnormally
expressed miRNAs in the faeces of 30 patients in the colorectal cancer group and 20 in the control group to obtain abnor-
mal miRNAs in faeces. The colorectal cancer group, advanced adenoma group, and control group were randomly divided
into a training cohort and a validation cohort in a 7 :3 ratio. qRT-PCR was used to detect the expression of abnormal
miRNAs in faeces in both cohorts, and the screening and diagnostic efficacy of miR-29a-3p was evaluated using the
receiver operating characteristic (ROC) curve. To verify the screening and diagnostic efficacy of miR-29a-3p, 3,039
subjects who underwent colonoscopy during the same period were used as the observation group, with direct colonoscopy
and pathological examination when necessary to calculate the detection rate of advanced adenomas. Eighty-one subjects
were used as the screening group, with faecal miR-29a-3p detection followed by colonoscopy and pathology if necessary,
to calculate the detection rate of advanced adenomas in those with elevated faecal miR-29a-3p. The chi-squared test was
Five miRNAs ( let-7¢c-5p,
miR-203a-3p, miR-122-5p, miR-29a-3p, miR-92b-3p) were significantly higher in cancer tissues than adjacent tissues.

used to compare the detection rates of the observation and screening groups. Results

Through the training cohort, it was confirmed that miR-29a-3p was significantly upregulated in feces of the advanced
adenoma group ( P<0.05), and the area under the ROC curve (AUC) for the diagnosis of advanced adenomas using
faecal miR-29a-3p in combination with faecal occult blood test, gender and smoking history was 0.840. Further confir-
mation by the validation cohort showed that miR-29a-3p was highly expressed in faeces of the advanced adenoma group
(P<0.05), and the combination of faecal miR-29a-3p with fecal occult blood test, gender and smoking history could be
used for the diagnosis of advanced adenomas (AUC=0.807). The colonoscopy detection rate of advanced adenomas in
the screening group using elevated fecal miR-29a-3p as a screening indicator was 39.2% , which was statistically differ-

ent from the observation group (P<0.05). Conclusion miR-29a-3p is significantly upregulated in feces of advanced

63 %2 1

adenoma patients, and fecal miR-29a-3p has a high clinical diagnostic value for advanced adenoma.

Key words: Advanced adenomas; Colorectal cancer; Faeces; Diagnosis; Biomarker; microRNA-29a-3p
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Table 1 Comparison of the general condition of patients/n( %)

i H Xf R4 (n=180) PRI (n=94)  Z5EBIL (n=110) F/H/? P
i 5 55(47.25,61.75) 59(52.00,65.25) 63(55,68) 22.695 <0.001
IENDIN TR 24.10+1.70 24.41x2.74 24.5414.05 0.462 0.631
5 13.062 0.001
% 30(37.50) 61(64.89) 59(53.64)
& 50(62.50) 33(35.11) 51(46.36)
R 5.420 0.067
Wik 58(72.50) 56(59.57) 81(73.64)
E[)'§ 22(27.50) 38(40.43) 29(26.36)
2 40 58 32.926 <0.001
P 8(10.00) 46(48.94) 28(25.45)
& 72(90.00) 48(51.06) 82(74.55)
R 5.559 0.062
= 25(31.25) 40(42.55) 30(27.27)
7 55(68.75) 54(57.45) 80(72.73)
KL 4.357 0.113
7= 2(2.50) 0(0.00) 5(4.55)
w 78(97.50) 94(100.00) 105(95.45)
Wi IR L 22.170 <0.001
P 7(8.75) 11(11.70) 36(32.73)
7 73(91.25) 83(88.30) 74(67.27)
frg L SR 32.625 <0.001
= 26(32.50) 30(31.91) 4(3.64)
7w 54(67.50) 64(68.09) 106(96.36)
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Table 2 Differential miRNAs in the RNA sequencing analysis
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Figure 1 Abnormal miRNAs expressed in faeces ( "P<0.05 vs. control group)
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Figure 2 Fecal miR-29a-3p expression in three groups
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Table 3 Multivariate Logistic regression analysis results

2R WiH B S.E Wald x* OR 95%CI P
HERIIEE AR 0.020 0.017 1.378 1.021 0.986~1.056 0.240
miR-29a-3p 0.129 0.034 14.600 1.138 1.065~1.216 <0.001

el 0.152 0.399 0.145 1.164 0.533~2.543 0.703

2 A s 2.242 0.515 18.919 9.411 3.427~25.843  <0.001

WH IR S -0.106 0.570 0.034 0.900 0.294~2.751 0.853

T IR 5 -0.484 0.404 1.439 0.616 0.279~1.359 0.230

SHWEH TR 0.068 0.019 12.792 1.070 1.031~1.110 <0.001
miR-29a-3p 0.142 0.034 17.529 1.152 1.078~1.231 <0.001

53] 0.085 0.395 0.046 1.089 0.502~2.361 0.830

W2 A 5 1.392 0.552 6.364 4.024 1.364~11.870 0.012

BE PRI 1.319 0.521 6.406 3.739 1.347~10.382 0.011

TR IR S -3.044 0.637 22.853 0.048 0.014~0.166 <0.001
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Figure 3

Expression and diagnostic value of faecal miR-29a-3p in the training cohort

A . qRT-PCR analysis of faecal miR-29a-3p expression in the training cohort; B :ROC curve of the diagnostic value of fae-
cal miR-29a-3p for advanced adenoma and colorectal cancer in the training cohort; C;ROC curve of the diagnostic value
of faecal miR-29a-3p combined clinical features for advanced adenoma and colorectal caneer in the training cohort.
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Figure 4 Expression and diagnostic value of faecal miR-29a-3p in the validation cohort
A:qRT-PCR analysis of faecal miR-29a-3p expression in the validation cohort; B:ROC curve of the diagnostic value of
faecal miR-29a-3p for advanced adenoma and colorectal cancer in the validation cohort; C:ROC curve of the diagnostic
value of faecal miR-29a-3p combined clinical features for advanced adenoma and colorectal cancer in the validation cohort.
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