Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 1 January 6, 2023
EDITORIAL
1 Impact of gut-brain interaction in emerging neurological disorders

Lin MS, Wang YC, Chen WJ, Kung WM

OPINION REVIEW
7 Postoperative diarrhea in Crohn’s disease: Pathogenesis, diagnosis, and therapy

Wu EH, Guo Z, Zhu WM

REVIEW
17 Endplate role in the degenerative disc disease: A brief review

Velnar T, Gradisnik L

30 Challenges for clinicians treating autoimmune pancreatitis: Current perspectives

Kim SH, Lee YC, Chon HK

MINIREVIEWS

47 Intestinal microecology-based treatment for inflammatory bowel disease: Progress and prospects
Yan XX, Wu D

57 Rehabilitation care of patients with neurogenic bladder after spinal cord injury: A literature review

Xiang L, Li H, Xie QQ, Siau CS, Xie Z, Zhu MT, Zhou B, Li ZP, Wang SB

65 Role of natural products and intestinal flora on type 2 diabetes mellitus treatment

Aydin OC, Aydin S, Barun S

73 Role of the extracellular matrix in COVID-19

Huang JJ, Wang CW, Liu Y, Zhang YY, Yang NB, Yu YC, Jiang Q, Song QF, Qian GQ

84 Diabetic wounds and artificial intelligence: A mini-review

Tehsin S, Kausar S, Jameel A

ORIGINAL ARTICLE

Clinical and Translational Research
92 Identification of a four-miRNA signature predicts the prognosis of papillary thyroid cancer

Yang F, Zhou YL

WJCC | https://www.wjgnet.com I January 6,2023 | Volumel1l | Issuel |

Jaishideng®



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 11 Number 1 January 6, 2023
Retrospective Cohort Study
104 Completion of 6-mo isoniazid preventive treatment among eligible under six children: A cross-sectional
study, Lagos, Nigeria
Adepoju VA, Adelekan A, Agbaje A, Quaitey F, Ademola-Kay T, Udoekpo AU, Sokoya OD
Retrospective Study
116 Impact of central venous port implantation method and access choice on outcomes
Erdemir A, Rasa HK
CASE REPORT
127 Extracorporeal shock wave for plantar flexor spasticity in spinal cord injury: A case report and review of
literature
Comino-Suarez N, Gomez-Soriano J, Ceruelo-Abajo S, Vargas-Baquero E, Esclarin A, Avendario-Coy J
135 Polyneuropathy organomegaly endocrinopathy M-protein and skin changes syndrome with ascites as an
early-stage manifestation: A case report
Zhou XL, Chang YH, Li L, Ren J, Wu XL, Zhang X, Wu P, Tang SH
143 Devastating complication of negative pressure wound therapy after deep inferior epigastric perforator free
flap surgery: A case report
Lim S, Lee DY, Kim B, Yoon JS, Han YS, Eo S
150 Adult focal B-cell nesidioblastosis: A case report
Tu K, Zhao LJ, GuJ
157 Anesthesia with ciprofol in cardiac surgery with cardiopulmonary bypass: A case report
Yu L, Bischof E, Lu HH
164 Thymic lipofibroadenomas: Three case reports
Yang MQ, Wang ZQ, Chen LQ, Gao SM, Fu XN, Zhang HN, Zhang KX, Xu HT
172 Perforation of levonorgestrel-releasing intrauterine system found at one month after insertion: A case
report
Zhang GR, Yu X
177 Drug-induced sarcoidosis-like reaction three months after BNT162b2 mRNA COVID-19 vaccination: A
case report and review of literature
Kim SR, Kim SK, Fujii T, Kobayashi H, Okuda T, Hayakumo T, Nakai A, Fujii Y, Suzuki R, Sasase N, Otani A, Koma YI,
Sasaki M, Kumabe T, Nakashima O
187 Hyponatremic encephalopathy due to polyethylene glycol-based bowel preparation for colonoscopy: A
case report
Zhao Y, Dong HS
193 Post-traumatic heterotopic ossification in front of the ankle joint for 23 years: A case report and review of
literature
Xu Z, Rao ZZ, Tang ZW, Song ZQ, Zeng M, Gong HL, Wen J
Bishidenge WVJCC | https://www.wjgnet.com I January 6,2023 | Volumel1l | Issuel



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 11 Number 1 January 6, 2023
201 Extraskeletal Ewing sarcoma of the stomach: A rare case report
Shu Q, Luo JN, Liu XL, Jing M, Mou TG, Xie F
210 Ochronotic arthropathy of bilateral hip joints: A case report
Yap San Min N, Rafi U, Wang J, He B, Fan L
218 Pembrolizumab-induced psoriatic arthritis treated with disease-modifying anti-rheumatic drugs in a
patient with gastric cancer: A case report
Kim S, Sun JH, Kim H, Kim HK, Yang Y, Lee JS, Choi IA, Han HS
225 High-flow priapism due to bilateral cavernous artery fistulas treated by unilateral embolization: A case
report
Li G, Liu Y, Wang HY, Du FZ, Zuo ZW
233 Malignant transformation of pulmonary bronchiolar adenoma into mucinous adenocarcinoma: A case
report
Liu XL, Miao CF, Li M, Li P
242 Cystic artery pseudoaneurysm: A case report
Liu YL, Hsieh CT, Yeh YJ, Liu H
249 Congenital stapes suprastructure fixation presenting with fluctuating auditory symptoms: A case report
Choi S, Park SH, Kim JS, Chang J
Bishidenge WVJCC | https://www.wjgnet.com 111 January 6,2023 | Volumel1l | Issuel



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 1 January 6, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gabriel Lucca de Oliveira Salvador, MD, Academic
Research, Professor, Department of Radiology and Internal Medicine, Federal University of Parana, Curitiba 80060-
900, Parana, Brazil. gluccall@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: S7 Zhao; Production Department Director: Xiang 1.i; Editorial Office Director: [in-Lei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/editorialboard.htm

PUBLICATION DATE
January 6, 2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com IX

January 6,2023 | Volume 11l |

Issue 1


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wjcc.v11.i1.92

World Journal of
Clinical Cases

World | Clin Cases 2023 January 6; 11(1): 92-103

ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Clinical and Translational Research

Identification of a four-miRNA signature predicts the prognosis of
papillary thyroid cancer

Fan Yang, Yi-Li Zhou

Specialty type: Oncology

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): 0

Grade D (Fair): D

Grade E (Poor): 0

P-Reviewer: Hu YL, China; Kai K,
Japan

Received: September 28, 2022
Peer-review started: September 28,
2022

First decision: November 4, 2022
Revised: November 10, 2022
Accepted: December 21, 2022
Article in press: December 21, 2022
Published online: January 6, 2023

Jaishideng®

WJCC | https://www.wjgnet.com 92

Fan Yang, Yi-Li Zhou, Department of Thyroid Surgery, The First Affiliated Hospital of Wenzhou
Medical University, Wenzhou 325000, Zhejiang Province, China

Corresponding author: Yi-Li Zhou, MD, PhD, Doctor, Department of Thyroid Surgery, The
First Affiliated Hospital of Wenzhou Medical University, South of Bai-Xiang Street, Ou-Hai
District, Wenzhou 325000, Zhejiang Province, China. yilistar(@163.com

Abstract

BACKGROUND

In recently diagnosed patients with thyroid cancer, papillary thyroid cancer
(PTC), as the most common histological subtype, accounts for 90% of all cases.
Although PTC is known as a relatively adolescent malignant disease, there still is
a high possibility of recurrence in PTC patients with a poor prognosis. Therefore,
new biomarkers are necessary to guide more effective stratification of PTC
patients and personalize therapy to avoid overtreatment or inadequate treatment.
Accumulating evidence demonstrates that microRNAs (miRNAs) have broad
application prospects as diagnostic biomarkers in cancer.

AIM

To explore novel markers consisting of miRNA-associated signatures for PTC
prognostication.

METHODS
We obtained and analyzed the data of 497 PTC patients from The Cancer Genome
Atlas. The patients were randomly assigned to either a training or testing cohort.

RESULTS

We discovered 237 differentially expressed miRNAs in tumorous thyroid tissues
compared with normal tissues, which contained 172 up-regulated and 65 down-
regulated miRNAs. The evaluation of differently expressed miRNAs was
conducted using our risk score model. We then successfully generated a four-
miRNA potential prognostic signature [risk score = (-0.001 x hsa-miR-181a-2-3p) +
(0.003 x hsa-miR-138-5p) + (-0.018 x hsa-miR-424-3p) + (0.284 x hsa-miR-612)],
which reliably distinguished patients from high and low risk with a significant
difference in the overall survival (P < 0.01) and was effective in predicting the
five-year disease survival rate with the area under the receiver operating charac-
teristic curve of 0.937 and 0.812 in the training and testing cohorts, respectively.
Additionally, there was a trend indicated that high-risk patients had shorter
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relapse-free survival, although statistical significance was not reached (P = 0.082) in our
sequencing cohort.

CONCLUSION

Our results indicated a four-miRNA signature that has a robust predictive effect on the prognosis
of PTC. Accordingly, we would recommend more radical therapy and closer follow-ups for high-
risk groups.

Key Words: Papillary thyroid cancer; microRNA; Prognosis; Signature

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Thyroid cancer is the most prevalent endocrine malignancy in the world, and its incidence is
rapidly rising. In this paper, an efficient and accurate prognostic prediction model for thyroid cancer was
constructed, which is valuable for future clinical studies.
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INTRODUCTION

Thyroid cancer is the most prevalent endocrine malignancy in the world, and its incidence is rapidly
rising[1]. It ranks as the fifth most common cancer in female patients, and its incidence is approximately
three times higher than in males in most regions and populations[2,3]. Differentiated thyroid cancer
derives from follicular epithelial cells; the main subtypes comprise papillary thyroid cancer (PTC),
follicular thyroid cancer, and Hurthle cell carcinoma[4]. The most common histological subtype of
thyroid cancer is PTC, which accounts for 90% of newly diagnosed thyroid cancers and has the best
prognosis among all subtypes[4]. PTC usually behaves like an indolent disease in most patients and can
be well controlled or cured using the appropriate surgical procedure or with the help of radioiodine.
However, the recurrence rate of PTC remains high, and the dedifferentiation of PTC would potentially
lead to invasiveness and a poor prognosis[5].

Given that PTC is a heterogeneous disease, optimal treatment for PTC patients has long been a heated
controversy. While more aggressive treatment of cancer can reduce the recurrence of disease and
mortality rates, it will also give rise to treatment-related complications[6]. To alleviate this dilemma, we
need to improve risk stratification to identify patients with worse outcomes more accurately. Therefore,
introducing new biomarkers as an advanced method in improving the overall survival (OS) of PTC
patients is favored.

MicroRNAs (miRNAs) are types of noncoding, single-stranded RNA molecules consisting of approx-
imately 18 to 25 nucleotides. The specific binding of miRNAs to the complementary mRNA can either
facilitate mRNA degradation or prevent mRNA translation into protein[7]. Previous reports have
suggested that miRNAs are essential in the tumorigenesis and progression of PTC[8,9]. Accumulating
evidence has also demonstrated that miRNAs have broad application prospects, such as diagnostic
biomarkers and therapeutic targets in cancer[10]. However, the limitations of existing studies include
inadequate sample quantitation and limited comprehensive analyses on many PTC samples. With the
help of The Cancer Genome Atlas (TCGA) database, we could investigate cancer-specific signatures,
which contain large-scale miRNA expression data and prognostic survival data.

In this study, we utilize data from the TCGA database to conduct a comprehensive analysis and
screen out differentially expressed miRNAs. We then assess the prognostic value of these miRNAs
using a risk score model. A panel of four miRNAs is generated as a prognostic signature, which is then
tested in PTC patients. Such a practical tool has satisfying potential in stratifying PTC patients and
individualized therapy to avoid overtreatment or inadequate treatment.

MATERIALS AND METHODS

Expression profiles collection
Level three miRNASeq datasets of 507 PTC and 58 normal samples and the corresponding clinical data
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of PTC patients were extracted from the TCGA database (http://cancergenome.nih.gov) on December
12, 2019[11]. The inclusion criteria of the studied samples were as follows: (1) The data contained both
miRNA sequencing and clinical information; (2) the sample had prognosis information; and (3) the
histological typing was PTC. A total of 497 PTC samples met our criteria and were selected for further
analysis. The entire set was randomly separated into a training cohort (249 cases) and a test cohort (248
cases). The detailed baseline characteristics of the entire set are listed in Supplementary Table 1.

Identification of differentially expressed miRNA

An analysis of the global miRNA expression profile detected 2202 miRNAs. Then, the miRNA
expression profiles were standardized using the R package of edgeR[12]. EdgeR was also utilized to sift
out the differentially expressed miRNAs according to the following criteria: (1) Fold change (FC) > 2 for
up- or down-regulation; and (2) false discovery rate (FDR) < 0.05. Based on the analysis of the differen-
tially expressed miRNA, a volcano plot was produced with label colors that were determined by the
filtering criteria.

Selection of candidate prognosis biomarkers

First, a univariate cox regression analysis was used to sift out each differently expressed miRNA that
was related to patients” OS. Subsequently, these differently expressed miRNAs with P < 0.05 were
selected for the least absolute shrinkage and selection operator analysis (LASSO). The LASSO analysis
created a more refined model by constructing a penalty function. Finally, we established general
multivariate stepwise Cox regression models to identify which of the significant miRNAs was an
independent predictor of prognosis.

Construction of the miRNA signature

MiRNAs that had a notable association with OS in the multivariate Cox regression analysis were
utilized to construct the miRNA signature, which was used to estimate the prognostic risk score for each
patient. The miRNA signature was built using the coefficients obtained from the Cox regression
analysis. The standards were as follows: Risk score = (-0.001 x hsa-miR-181a-2-3p) + (0.003 x hsa-miR-
138-5p) + (-0.018 x hsa-miR-424-3p) + (0.284 x hsa-miR-612). Subsequently, according to the same
median risk score as the cutoff point, patients in both the training and testing cohorts were divided into
the low-risk and high-risk groups. Next, the area under the curve (AUC) of the time-dependent ROC
analysis was analyzed to reveal the predictive effect of the miRNA-based classifier and prognostic
model. To make the prognostic miRNA signature more convenient in clinical practice, we also
constructed a prognostic nomogram. Furthermore, a calibration curve was carried out to assess the
consistency of model prediction and the actual outcome.

Functional analysis of the miRNA signature

The miRDB (http://www.mirdb.org/miRDB/) and TargetScan (http://www.targetscan.org/) were
used for the prediction of target genes of four miRNAs. Furthermore, overlapping target genes from
these two online analysis databases were analyzed using the functional enrichment analysis tool
FunRich[13]. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analyses were used to analyze the function of these target genes. These target genes of four
miRNAs are listed in Supplementary Table 2.

Statistical analysis

The Mann-Whitney U test and the y? test were used to analyze the associations of continuous and
categorical variables between the training and testing cohorts, respectively. Survival analyses were
compared using log-rank tests, while the Kaplan-Meier method was adopted to plot the survival curves.
P < 0.05 was considered statistically significant. All statistical analyses were performed using SPSS
version 22.0 (Chicago, IL, United States) and R version 3.6.1.

RESULTS

Baseline clinical characteristics of PTC patients

We extracted and investigated the data of 497 PTC patients from the TCGA database. The patients were
randomly assigned to either the training or testing cohort. Table 1 demonstrates the detailed clinical
characteristics (age, sex, vital status, stages, and T/N/M classification) of both cohorts, finding no
significant differences between the two groups (P > 0.05).

Selection of differentially expressed miRNAs and candidate diagnostic biomarkers
To select significantly differentially expressed miRNAs in the 497 PTC tissues and 59 adjacent normal

thyroid tissues (Figure 1), we performed a volcano plot to evaluate miRNA expression variation with
the standard of FC > 2 or < 0.5, as well as FDR < 0.05. A total of 237 miRNAs were differentially
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Table 1 Clinical characteristic of 497 patients with papillary thyroid cancer

Train cohort Test cohort
Variable P value
(n = 249) (n = 248)
Age 0.968
<45 112 112
>45 137 138
Sex 0.064
Male 75 57
Female 174 193
Vital status 0.617
Death 9 7
Alive 240 241
Stages 0.768
I 140 138
I 28 23
11 53 61
v 28 26
T classification 0.302
T1 67 76
T2 92 74
T3 78 85
T4 12 11
Tx 0 2
N classification 0.166
NO 107 121
N1 120 99
Nx 22 28
M classification 0.584
Mo 139 139
M1 3 6
Mx 107 103

Jaishideng®
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expressed in the cancerous tissues compared with the normal tissues, including 172 up-regulated
miRNAs and 65 down-regulated miRNAs. These 237 significantly differently expressed miRNAs were
identified as potential prognostic biomarkers for PTC. To screen out the OS-related miRNAs, a
univariate cox regression analysis was performed for these significantly differentially expressed
miRNAs in the training cohort. Subsequently, we found that 13 miRNAs were distinctly associated with
the OS of PTC (Table 2).

Construction of the miRNA prognostic signature

To construct the miRNA prognostic signature, these 13 miRNAs were further selected into the LASSO
and multivariate cox regression analyses. The lambda value was set using lambda min, which is the
value of lambda, to obtain the minimum mean cross-validated error. Four miRNAs with non-zero
coefficients were defined. We finally managed to establish four miRNAs that had an independent
prognostic effect for PTC in the training cohort based on the LASSO and Cox regression models
(Table 3). To clearly reveal the weight of each weighting coefficient of miRNAs, a forest figure is
presented in Supplementary Figure 1. We then chose the same median risk score in the above two
independent cohorts as the cutoff point, classifying patients into the low-risk and high-risk groups.
Figure 2 shows the distribution of the miRNA-based risk score, OS, and four miRNAs expression
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Table 2 Univariate cox regression analyses of microRNA were distinctly associated with overall survival of papillary thyroid cancer in

train cohort

miRNA Pvalue HR Lower 95%CI Upper 95%Cl
hsa-miR-138-5p 0.0001 1.0024 1.0011 1.0036
hsa-miR-1179 0.0006 1.0120 1.0050 1.0191
hsa-miR-138-1-3p 0.0009 1.0280 1.0112 1.0451
hsa-miR-612 0.0064 1.3720 1.0929 1.7222
hsa-miR-7-2-3p 0.0077 1.0109 1.0028 1.0191
hsa-miR-146b-3p 0.0165 0.9999 0.9998 0.9999
hsa-miR-181a-2-3p 0.0177 0.9999 0.9998 0.9999
hsa-miR-146b-5p 0.0224 0.9999 0.9999 0.9999
hsa-miR-5682 0.0308 1.8605 1.0587 3.2696
hsa-miR-31-5p 0.0320 0.9952 0.9908 0.9995
hsa-miR-424-3p 0.0393 0.9790 0.9594 0.9989
hsa-miR-6842-3p 0.0437 0.9457 0.8959 0.9984
hsa-miR-4709-3p 0.0471 0.9702 0.9416 0.9996

CI: Confidence interval; HR: Hazard ratio.

Table 3 Multivariate cox regression analyses of microRNA were distinctly associated with overall survival of papillary thyroid cancer in

train cohort

miRNA Coefficient Pvalue HR Lower 95%CI Upper 95%Cl
hsa-miR-181a-2-3p -0.001 0.0800 1.000 1.000 1.000
hsa-miR-138-5p 0.003 0.0001 1.003 1.001 1.004
hsa-miR-424-3p -0.018 0.0590 0.982 0.964 1.001
hsa-miR-612 0.284 0.0242 1.329 1.038 1.702

CI: Confidence interval; HR: Hazard ratio.

JBaishideng®
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profiles of the training and testing cohorts. The Kaplan-Meier survival analysis indicated a much worse
prognosis (P < 0.001) in the high-risk group (Figure 3A and C).

Next, we conducted a time-dependent ROC curve analysis to assess the performance of the four-
miRNA signature in predicting the PTC prognosis. The AUC values of the four-miRNA signature at five
years were 0.937 and 0.812 in the training and testing cohorts, respectively (Figure 3B and D). To make
the prognostic miRNA signatures more convenient in clinical practice, a four-miRNA-based nomogram
was established (Figure 4A). Furthermore, calibration plots of the four-miRNA-based prognostic model
showed compactness in the training and testing cohorts for the 3- and 5-year survival rates, respectively,
which indicated good calibration ability (Figure 4B-E).

The four-miRNA signature as an independent prognostic factor of 0S

The predictive effect of the four-miRNA signature on OS considering the clinicopathological features
was evaluated using the univariate and multivariate Cox regression analyses. The multivariate Cox
regression analysis showed that the four-miRNA signature was an independent prognostic factor
associated with the OS of PTC patients (Table 4).

Validation of the four-miRNA signature in the sequencing cohort

We performed whole-transcriptome sequencing of 19 paired-PTC tissue samples[14]. We obtained the
expression of these four miRNAs and then calculated their risk score based on the four-miRNA
signature in 19 PTC samples. Then, we chose the median risk score as the cutoff point, classifying
patients into the low-risk and high-risk groups. We found that there was no significant difference in OS
time between the high-risk and low-risk groups (P = 0.99). There was a trend indicated that high-risk
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Table 4 Univariate and multivariate cox regression analyses of the four miRNA signature and clinicopathologic factors in the entire set
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Univariate analysis Multivariate analysis

HR (95%Cl) P HR (95%Cl) P
Age (< 45 vs 2 45) 0.013 (0.000-0.756) 0.036 - -
Stage (I/1L vs I1I/1V) 0.141 (0.045-0.439) 0.001 - -
Sex 2.029 (0.734-5.613) 0.173 - -
Four miRNA signature (high risk vs low risk) 8.625 (1.956-38.03) 0.004 6.186 (1.405-27.24) 0.016
CI: Confidence interval; HR: Hazard ratio.
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Figure 1 Volcano plot of 2202 miRNAs in papillary thyroid cancer patients. The red color indicates up-regulated expression, and the green color
represents down-regulated expression. FDR: False discovery rate; FC: Fold change.

patients had shorter relapse-free survival, although statistical significance was not reached. (P = 0.082,
Figure 5).

Target prediction and function analysis

The target genes of the selected four miRNAs, hsa-miR-181a-2-3p, hsa-miR-138-5p, hsa-miR-424-3p, and
hsa-miR-612, were predicted by TargetScan and miRDB. Then, the biological roles of the overlapped
target genes were assessed using an enrichment analysis. The GO biological processes were mainly
enriched in the regulation of nucleobase, nucleoside, nucleotide, and nucleic acid metabolism; transport;
regulation of gene expression; epigenetics; and cell adhesion (Table 5). In addition, the KEGG pathways
were remarkably enriched in the integrin family cell surface interactions, betal integrin cell surface
interactions, and proteoglycan and syndecan-mediated signaling events (Table 6).

WJCC | https://www.wjgnet.com 97 January 6,2023 | Volumel1l | Issuel |

JBaishideng®



Yang F et al. Prognosis prediction of papillary thyroid cancer

Table 5 The significant enriched Gene Ontology biological processes of target genes

Term Count  Fold enrichment P value
Regulation of nucleobase, nucleoside, nucleotide and nucleic acid metabolism 291 1.228 <0.001
Transport 127 1.247 0.005
Regulation of gene expression, epigenetic 12 2171 0.008
Cell adhesion 12 2.653 0.001
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Figure 2 The distribution of the risk score, overall survival, and overall survival status and the heat map of the prognostic four-miRNA
signature. A: The training cohort; B: Test cohort. The dotted line indicates the cutoff point of the median risk score, which is used to stratify patients into the low-risk
and high-risk groups.
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DISCUSSION

In the era of precision medicine, molecular biomarker-guided treatment and more accurate patient
survival prediction are demanding a prompt solution. These efforts have been enormously successful in
the field of PTC. With the increasing use of thyroid fine-needle aspiration cytology, the classification of
indeterminate nodules is becoming more accurate. However, approximately 20% of nodules lack
specific characteristics in cytology[15]. ThyroSeq v3 Genomic Classifier is a tool that includes a variety
of thyroid cancer-related point mutations, gene fusions, copy number variations, and gene expression
alterations to achieve both high sensitivity and specificity in differentiating benign and malignant
thyroid nodules sampled by FNA biopsy[16]. According to the latest research report, the ThyroSeq v3
demonstrated 94% sensitivity and 82% specificity of thyroid nodules with Bethesda III and IV cytology
[17]. Moreover, a BRAF V600E mutation was reported in many studies associated with poorer
clinicopathological outcomes of PTC[18]. Our previous studies showed that the co-existence of BRAF
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Figure 3 Kaplan-Meier curves of overall survival and time-dependent receiver operating characteristic curves of the 5-year survival rate
for papillary thyroid cancer patients based on the four-miRNA signature. A and C: Training cohort; B and D: Test cohort. AUC: Area under the curve;
ROC: Receiver operating characteristic.
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V600E and TERT promoter mutations was related to high-risk clinicopathological features of PTC[19].

With the advancement of sequencing technology and bioinformatics, we can obtain comprehensive
DNA epigenetics, mRNA expression profiles, noncoding RNAs, and proteomics data. In the future,
more molecular biomarker-based approaches will be developed based on different molecular data. As
miRNAs are relatively stable and easily detected, they are promising biomarkers in the clinic[20-22]. In
2018, Liu et al[23] constructed a two-miRNA (hsa-miR-181a-2-3p and hsa-miR-138-1-3p) signature for a
PTC prognosis assessment. The AUC value of the two-miRNA signature was 0.784. Additionally, Xiong
et al[24] constructed another four-miRNA signature (hsa-miR-6843, hsa-miR-6730, hsa-miR-196a-2, and
hsa-miR-206) as a potential prognostic biomarker in PTC. The AUC values of the four-miRNA signature
were 0.886 and 0.882 in the training and testing cohorts, respectively. In this study, we analyzed large-
scale miRNA sequencing data in the TCGA database and selected a total of 2203 miRNAs to provide a
more comprehensive analysis. Consequently, we confirmed a four-miRNA signature that had a strong
prognostic effect on the prognosis of PTC with relatively higher credibility. Although there was no
statistical difference, we found a trend for shorter survival times in the high-risk group compared with
the low-risk group in the sequencing cohort. This may be related to the inadequate sample size and
short follow-up period.

It is widely recognized that miRNAs are pivotal regulators of gene expression in complex cellular
processes, including cancer cell proliferation, metastasis, migration, and apoptosis[25]. The four
miRNAs found in this study may be potential oncogene or tumor suppressor genes in PTC and
independent predictors of PTC prognosis. Among these four miRNAs, hsa-miR-181a-2-3p has been
reported as a potential prognostic indicator of PTC. However, its specific function and molecular
mechanism in PTC have not been reported[23], and the biological functions of the remaining miRNAs
remain unclear.
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Figure 4 Prognostic nomogram and calibration plots of the four-miRNA signature. A: The prognostic nomogram based on the four-miRNA signature;

B and C: Calibration plots of the four-miRNA-based prognostic model in the training and test cohorts of the 3-year survival rate; D and E: Calibration plots of the four-
miRNA-based prognostic model in the training and test cohorts of the 5-year survival rate.

He et al[26] analyzed the miRNA expression of peripheral blood between healthy people and lung
cancer patients and found a significant difference in the hsa-miR-138-5p expression in two groups. Hsa-
miR-424-3p may be a key miRNA for liver cancer, which was involved in telomere maintenance via
telomerase, protein sumoylation, the histone mRNA metabolic process, and angiotensin maturation[27].
However, many studies suggest that the down-regulation of hsa-miR-612 was involved in a variety of
signal pathways that affect the pathophysiology of gastric cancer, liver cancer, and ovarian cancer.
However, its relationship with PTC remains unclear[28-30]. As a result, it is necessary to conduct
additional in vitro and in vivo experiments investigations using these four miRNAs.

CONCLUSION

In conclusion, this study indicated that the four-miRNA signature could accurately predict the

prognosis of PTC. More intensive treatment and closer follow-ups for high-risk PTC patients are
recommended.
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Table 6 The significant enriched Kyoto Encyclopedia of Genes and Genomes pathways of target genes

Term Count Fold enrichment Pvalue
Integrin family cell surface interactions 149 1.265 <0.001
Betal integrin cell surface interactions 147 1.273 <0.001
Proteoglycan syndecan-mediated signaling events 146 1.267 <0.001
PARI-mediated thrombin signaling events 145 1.306 <0.001
Thrombin/PAR pathway 145 1.305 <0.001
VEGF and VEGEFR signaling network 145 1.301 <0.001
Alpha9 betal integrin signaling events 145 1.300 <0.001
ErbB receptor signaling network 145 1.294 <0.001
S1P pathway 145 1.294 <0.001
TRAIL signaling pathway 145 1.277 <0.001

PAR: Protease-activated receptor; VEGF: Vascular endothelial-derived growth factor; SIP: Sphingosine 1-phosphate; TRAIL: Tumour necrosis factor-related
apoptosis-inducing ligand.
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Figure 5 Validation the four-miRNA signature in transcriptome sequencing cohort. A: Overall survival curves; B: Recurrence-free survival curves in
the whole-transcriptome sequencing cohort.

ARTICLE HIGHLIGHTS

Research background
Papillary thyroid cancer is a highly heterogeneous disease and therefore molecular markers need to be
established to predict its prognosis.

Research motivation
The present study aims to explore novel markers consisting of microRNA (miRNA)-associated
signatures for papillary thyroid cancer (PTC) prognostication.

Research objectives
To establish a practical tool has satisfying potential in stratifying PTC patients and individualized
therapy to avoid overtreatment or inadequate treatment.

Research methods
In this study, a panel of four miRNAs is generated as a prognostic signature, which is then tested in PTC
patients.

Research results
The panel of four miRNAs could reliably distinguished PTC patients from high and low risk with a
significant difference in the overall survival.

Research conclusions

More intensive treatment and closer follow-ups for high-risk PTC patients are recommended.
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Research perspectives

Our prognostic signature contributed to individualized therapy to avoid overtreatment or inadequate
treatment.
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