
Frontiers in Oncology

OPEN ACCESS

EDITED BY

Robert Fruscio,
University of Milano Bicocca, Italy

REVIEWED BY

Delia Mezzanzanica,
National Cancer Institute Foundation (IRCCS),
Italy
Erik Wiemer,
Erasmus Medical Center, Netherlands

*CORRESPONDENCE

Zhipeng Wang

wangzhipeng1107@163.com

RECEIVED 05 June 2025
REVISED 15 December 2025

ACCEPTED 22 December 2025
PUBLISHED 12 January 2026

CITATION

He Z, Deng L and Wang Z (2026) Prognostic
value of micro-RNA in ovarian cancer: a
systematic review and meta-analysis.
Front. Oncol. 15:1641602.
doi: 10.3389/fonc.2025.1641602

COPYRIGHT

© 2026 He, Deng and Wang. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

TYPE Systematic Review

PUBLISHED 12 January 2026

DOI 10.3389/fonc.2025.1641602
Prognostic value of micro-RNA
in ovarian cancer: a systematic
review and meta-analysis
Zhenzhen He1, Lihong Deng2 and Zhipeng Wang 3*

1Gynaecology, Tianjin First Central Hospital, Nankai University, Tianjin, China, 2Institute of Preventive
Medicine, Tianjin Centers for Disease Control and Prevention, Tianjin, China, 3Institute of
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Background: Previous studies investigating the association between microRNAs

(miRNAs) and ovarian cancer prognosis have yielded inconsistent results. This

study aims to synthesize all available evidence through a systematic review and

meta-analysis to provide a comprehensive assessment of the prognostic value of

miRNAs in ovarian cancer.

Methods: A systematic search was conducted in PubMed (from 1965), ISI Web of

Science (from 1900), MEDLINE (from 1976), and Scopus (from 1968) through

September 9, 2024. Studies published in English, examining the relationship

between miRNAs and ovarian cancer prognosis, were included. miRNAs were

categorized as upregulated or downregulated based on their expression levels in

ovarian cancer tissues compared to normal tissues. The primary outcomes were

the hazard ratios (HRs) for overall survival (OS) and progression-free survival (PFS)

of ovarian cancer patients.

Results: A total of 51 studies involving 6916 ovarian cancer patients and 181

distinct miRNAs were included in the meta-analysis. Upregulated miRNAs were

significantly associated with better OS in Chinese ovarian cancer patients

compared to patients from other regions (HR 0.43 [95% CI: 0.20-0.65] vs. 1.01

[95% CI: 0.90-1.11], P<0.01). For serous carcinoma, the HR for upregulated

miRNAs related to OS was 0.51 (95% CI: 0.11-0.92). Specifically, elevated

expression of the miR-200 family was significantly associated with improved

OS (HR 0.66 [95% CI: 0.53-0.80]) and PFS (HR 0.68 [95% CI: 0.47-0.89]) in

ovarian cancer. Similarly, higher expression of the miR-30 family correlated with

improved OS (HR 0.63 [95% CI: 0.39-0.87]) and PFS (HR 0.70 [95% CI:

0.54-0.87]).

Conclusion: Up-regulated miRNAs show prognostic value in Chinese patients;

however, regional influences warrant further investigation. Specifically, miRNAs

may serve as important prognostic indicators for serous carcinoma. Different

miRNA families, particularly miR-200 andmiR-30, have the potential to act as key

biomarkers for ovarian cancer prognosis.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/view/

CRD42024579585, identifier CRD42024579585.
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1 Introduction

In 2024, an estimated 20 thousand new cases of ovarian cancer

and 13 thousand deaths from ovarian cancer occurred in the United

States (1). Although improvements in treatment methods have

increased the survival rates of ovarian cancer, it remains one of

the most lethal gynecological malignancies, with a high mortality

rate due to late-stage diagnosis and the lack of effective early

detection methods (2). The current standard of care for ovarian

cancer is primarily guided by disease stage and histology, involving

cytoreductive (debulking surgery) for complete tumor resection

(R0), followed by first-line platinum-based chemotherapy with

paclitaxel, with adjuvant targeted therapy and radiotherapy

applied based on genetic profiles and clinical needs (3). Despite

advances in surgical techniques and chemotherapy, the overall

survival for patients with advanced ovarian cancer remains low.

Prognosis prediction in ovarian cancer is complex, relying on a

combination of clinical parameters, histopathological features, and

molecular biomarkers. In recent years, microRNAs (miRNAs) have

emerged as important regulators of gene expression and have

shown promise as potential biomarkers for cancer prognosis (4).

MicroRNAs are small, non-coding RNAs that play crucial roles

in regulating various cellular processes, including cell proliferation,

apoptosis, differentiation, and invasion (5). In cancer, the aberrant

expression of specific miRNAs is associated with tumorigenesis,

progression, and metastasis. Furthermore, miRNAs are stable in

body fluids and tumor tissues, making them attractive candidates

for non-invasive biomarkers in cancer diagnosis and prognosis (6).

Several studies have suggested that specific miRNAs may serve

as prognostic biomarkers for ovarian cancer, influencing key

aspects of tumor behavior such as drug resistance, recurrence,

and metastasis. However, the results from individual studies have

been inconsistent, likely due to variations in sample sources, sample

size, assay methods used for miRNA detection, tumor

characteristics and patient populations. For instance, the hazard

ratio (HR) of miRNA-200c associated with the overall survival of

ovarian cancer ranged from 0.06 (95%CI: 0.03-0.79) (7) to 2.40

(95%CI: 1.20-4.90) (8). Similar results have been observed in other

type of miRNA, such as miRNA-145 with an HR of overall survival

ranging from 0.12 (9) to 16.67 (10). To address these discrepancies

and provide a more comprehensive understanding of the role of

miRNAs in ovarian cancer prognosis, a meta-analysis is needed to

systematically evaluate the association between miRNA expression

levels and clinical outcomes in ovarian cancer patients. In addition,

due to the heterogeneous nature of ovarian cancer, several

histological subtypes have been identified, including serous, clear
Abbreviations: miRNA, microRNA; qRT-PCR, quantitative reverse

transcription-polymerase chain reaction; ISH, immunohistochemistry; ROC,

receiver operating characteristic curve; OS, overall survival; PFS, progression-

free survival; FFPE, Formalin Fixed Paraffin Embedded; HR, hazard ratio; PTEN,

phosphatase and tensin homolog deleted on chromosome ten; PI3K/AKT,

phosphatidylinositol-3 kinase and protein kinase AKT; EMT, epithelial

mesenchymal transition; NF-kB, Nuclear factor kB.
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cell, endometrioid, and mucinous. These different histotypes even

represent distinct diseases at the clinical, morphological,

immunohistochemical, and genetic levels (11). Therefore, after

exploring the association between miRNAs and overall ovarian

cancer prognosis, further investigation of the relationship between

miRNAs and prognosis in different ovarian cancer subtypes, based

on histological classification, will help to gain a deeper

understanding of the role of miRNAs in ovarian cancer

prognosis. This comprehensive analysis could not only provide

potential prognostic biomarkers but also identify specific miRNAs

that may serve as therapeutic targets for precision treatment of

different subtypes. By elucidating the distinct miRNA profiles

associated with different ovarian cancer histotypes and their

relationship to patient prognosis, this work may reveal novel

molecular pathways that could be exploited for targeted therapies.

Previous meta-analyses exploring the association between miRNAs

and ovarian cancer prognosis have been either based on a single

database (12) or focused on specific miRNAs (13, 14). Thus, this

study aims to integrate all the available evidence and provide a more

comprehensive assessment of the prognostic value of miRNAs in

ovarian cancer, ultimately contributing to improved patient

stratification and personalized treatment approaches.
2 Materials and methods

2.1 Search strategy and selection criteria

This systematic review and meta-analysis were conducted in

accordance with the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines (see

Supplementary Table S1) and are registered on the International

Prospective Register of Systematic Reviews (registration number:

CRD42024579585) (15). A comprehensive literature search was

performed across four electronic English-language databases:

PubMed (National Library of Medicine, Bethesda, MD), ISI Web

of Science (Thomson Reuters, New York, NY), MEDLINE (via

EBSCOhost), and Scopus. The following search terms, along with

their corresponding MeSH terms, were used: “ovarian cancer,”

“microRNA,” and “prognosis” (see Supplementary Table S2).

Additionally, we examined the reference lists of relevant articles

to identify further studies. Publications up to September 9, 2024,

were included in the search. The starting years for the databases

were as follows: PubMed (1965), Web of Science (1900), MEDLINE

(1976), and Scopus (1968). The inclusion criteria were: (1) the study

must be longitudinal, (2) the study must report on at least one type

of miRNA, and (3) the study must provide prognostic outcomes for

ovarian cancer, such as overall survival (OS) or progression-free

survival (PFS). Studies were excluded if: (1) they were not published

in English, (2) they were reviews, systematic reviews, conference

abstracts, or case reports, or (3) hazard ratios (HRs) and 95%

confidence intervals (CIs) could not be extracted or estimated from

the article. As this study is a systematic review and meta-analysis

based on publicly available data, and does not involve new human

trials or private data, ethical committee approval was not required.
frontiersin.org
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2.2 Data extraction and quality evaluation

Article eligibility was assessed independently by two authors

(ZH and LD), who also handled data extraction and quality

evaluation of the eligible studies. Discrepancies were resolved

with the help of a third person (ZW) to reach a consensus.

Agreement between the authors on study selection and data

extraction was measured using the agreement rate and kappa

coefficient. Extracted data included the first author’s name,

publication year, study design, region, type of miRNAs, test

methods used for miRNA detection, number of patients, mean or

median age, and study sample source. The methodological quality

of the studies was evaluated using the Newcastle-Ottawa Scale

(Table 1), which assesses three domains: selection (four items),

comparability (one item), and outcome (three items) (16).
2.3 Classification of miRNA expression

For the primary meta-analysis, miRNAs were categorized into

“up-regulated” or “down-regulated” groups based on their reported

expression levels in ovarian carcinoma compared with normal or

benign tissues. This classification was essential because conducting

a pooled analysis of all miRNAs together would be biologically

confounded, given that they include both tumor-promoting and

tumor-suppressing species with opposing functions. To ensure an

accurate and consistent classification, we employed a hierarchical,

evidence-based approach, as detailed below, to address the

fact that not all included prognostic studies provided direct

comparative data.

First, for miRNAs with well-documented roles in ovarian

cancer, the expression status was adopted from a comprehensive

review (2), which integrates evidence from comparisons with both

normal and benign tissues. Second, when a prognostic study

included in our meta-analysis directly reported a comparative

analysis of miRNA expression between tumor and control tissues

(normal or benign), this primary data was used to supplement and

corroborate the classification established in Tier 1. For the miRNAs

where both sources (the review and included prognostic studies)

provided expression data, the pattern documented in the review

(Tier 1) was taken as the definitive reference. In this study, no

instances of contradictory expression direction were observed

between these two tiers of evidence. Third, for miRNAs not

covered by the aforementioned sources, targeted literature

searches were conducted to ascertain their consistently reported

expression profile in ovarian cancer. Their classification was then

based on external evidence from independent studies.
2.4 Statistical analyses

The main outcomes of this meta-analysis were the HRs of

miRNAs associated with OS and PFS in ovarian cancer. The

miRNAs were categorized as either up-regulated or down-

regulated based on their expression levels in ovarian cancer
Frontiers in Oncology 03
samples compared to normal samples (17). Additionally, the

miRNAs were grouped according to their respective families.

Given that many of the identified miRNAs were reported in only

one or two studies, which was deemed insufficient for robust

analysis, only those miRNAs that appeared in three or more

publications were included in the calculation of synthesized HR

of each miRNA family (12). The pooled HR for each miRNA or

miRNA family was calculated by combining the log-transformed

HRs and their standard errors from the included studies using the

inverse variance method, which assigns greater weight to studies

with more precise estimates such as those with smaller standard

errors. The degree of variability due to differences between the

studies included in the analysis was assessed using the I² statistic. A

fixed-effects model was applied when low heterogeneity was

observed (I² < 50%), while a random-effects model was used to

estimate the pooled hazard ratios (HRs) and their corresponding

confidence intervals (CIs) when higher levels of heterogeneity were

detected. In cases of significant heterogeneity, subgroup analyses

were performed to explore potential sources of variation,

considering factors such as study region, sample source,

International Federation of Gynecology and Obstetrics (FIGO)

stage and histotype. Sensitivity analyses were also conducted to

evaluate the impact of individual studies on the overall results by

systematically excluding one study at a time. To assess publication

bias, the Egger’s tests (18) were performed, alongside a visual

inspection of funnel plots. Trim and-fill analyses were further

conducted to control for potential publication biases when P-

values for Egger’s tests were less than 0.05. All meta-analyses

were conducted using STATA software (version 14.0) and R

software (version 4.3.0). Statistical significance was set at a two-

sided P value threshold of 0.05 for all analyses.
3 Results

3.1 Literature search and basic information

A total of 5,516 titles and abstracts were initially retrieved from

the four databases. After removing 2,380 duplicate records, 3,136

records remained for further screening. Of these, 3,038 records were

excluded for the following reasons: 228 were reviews, conference

abstracts, comments, or letters, and 2,810 were unrelated to miRNA

or ovarian cancer. After screening 98 records and conducting a full-

text review, 48 studies were deemed eligible for inclusion in this

systematic review and meta-analysis. Additionally, three studies

were identified through reference list checks of relevant articles. As

a result, 51 records were ultimately included in the meta-analysis.

(Figure 1). The agreement rate between the authors for study

selection and data extraction was high and moderate (k=0.81
and 0.68).

In total, 6,916 ovarian cancer patients and 181 types of miRNAs

were included in the final analysis. All included studies were

longitudinal cohort studies. Among the 51 included studies, 26

originated from China (7, 19–43), 3 originated from public

databases (44–46), 22 originated from other countries, including
frontiersin.org
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TABLE 1 Characteristics of the included studies.

FIGO stage Histotypes
age
us)

Sample Outcome Age
NOS
score

grade
tissue OS/PFS

mean 53 (range
16–81)

9

tissue OS/PFS
mean 57 (range
26–82)

9

plasma OS/PFS mean 53 9

tissue OS <50y 34; ≥50y 64 9

serum OS/PFS
mean 61 (range
23–80)

9

FFPE OS/PFS
median 64 (range
31–89)

9

tissue OS – 9

tissue OS ≤50y 53; >50y 63 8

tissue OS/PFS <45y 25; ≥45y 44 9

tissue OS – 8

tissue OS
median 58 (range
28–78)

9

erous
FFPE OS median 58 9

plasma OS
mean 52.23
(range 32–75)

9

tissue OS/PFS
median 62 (range
25-82)

9

tissue OS <50y 55; ≥50y 20 8

tissue OS <55y 35; ≥55y 45 8

tissue OS ≤50y 54; >50y 62 9

tissue OS/PFS ≤50y 57; >50y 89 9
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Study MicroRNA Population
Sample
size

Assay Cut-off value (percentage
of III-IV)

(percent
of sero

Calura (2016)
(9)

let-7a Italy 157 qRT-PCR ROC –
27.4%; high
serous 21%

Lu (2011) (55) let-7a Italy 211 qRT-PCR tertile 75% 43%

Zheng (2013)
(18)

let-7f China 360 qRT-PCR – 63% 50%

Peng (2012) (19) miR-100 China 98 qRT-PCR median 56% 28%

Minareci (2024)
(62)

miR-1181 Turkey 69 qRT-PCR ROC 72% 75%

Prahm (2018)
(48)

miR-1183 Denmark 197 qRT-PCR – 73% 82%

Flores-Colón
(2024) (43)

miR-1206

KM plotter database
(www.kmplot.com,
accessed on 20 August
2023)

486 NanoString median – –

Xie (2020) (20) miR-1231 China 116 qRT-PCR – 41% –

Liu (2023) (21) miR-126 China 69 qRT-PCR median 52% 72%

Guo (2018) (22) miR-1294 China 69 qRT-PCR – 57% –

Bagnoli (2016)
(3)

miR-141 Italy 179 qRT-PCR median 82% 69%

Kim (2015) (8) miR-145 Korea 74 qRT-PCR low: <0.04; high: >0.04 72%
high grade s
100%

Gong (2016)
(23)

miR-148a China 102 qRT-PCR mean 41% –

Panoutsopoulou
(2020) (50)

miR-181a Germany 81 qRT-PCR X-tile algorithm – –

Chen (2016)
(24)

miR-183 China 75 qRT-PCR mean 57% 25%

Qin (2015) (25) miR-184 China 80 qRT-PCR – 70% –

Li (2015) (26) miR-193b China 116 qRT-PCR median 46% 48%

Fan (2015) (27) miR-196a China 156 qRT-PCR median 54% 50%
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TABLE 1 Continued

FIGO stage Histotypes
ntage
rous)

Sample Outcome Age
NOS
score

FFPE OS/PFS
mean 62.5 (range
31–83)

8

exosome OS/PFS
mean 60 (range
23–91)

9

serum OS – 7

tissue OS median 58 9

FFPE OS/PFS
median 57 (range
35-85)

9

tissue OS/PFS – 8

plasma PFS
mean 62 (range
32-81)

9

e serous
tissue OS/PFS

median 52 (IQR
21–82)

9

tissue OS/PFS
mean 64 (range
45–87)

9

grade
%

tissue OS/PFS
median 62 (range
25-83)

9

h grade
%

FFPE OS – 8

tissue OS ≤65y 55; >65y 74 8

tissue OS <55y 46; ≥55y 63 9

FFPE OS median 49 8

Anticoagulated
whole blood

OS 48.69±10.38 8

FFPE OS – 7

FFPE OS/PFS – 8

tissue PFS – 7
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Study MicroRNA Population
Sample
size

Assay Cut-off value (percentage
of III-IV)

(perce
of se

Petrillo (2016)
(56)

miR-199 Italy 82 qRT-PCR – 100% 87%

Meng (2016) (7) miR-200 Germany 163 qRT-PCR median 44% 60%

Gao (2015) (28) miR-200 China 93 qRT-PCR – 22% 17%

Cao Q (2014)
(6)

miR-200 China 100 qRT-PCR median 100% 75%

Leskelä (2011)
(61)

miR-200 Spain 72 ISH expression level 79% 80%

Hu (2009) (63) miR-200 USA 55 qRT-PCR 10.8 72% 74%

Kapetanakis
(2015) (49)

miR-200b France 51 qRT-PCR 0 – –

Marchini (2011)
(57)

miR-200c Italy 89 qRT-PCR
Contal and O’Quigley
method

100%
high gra
100%

Elgaaen (2014)
(60)

miR-200c Norway 35 qRT-PCR tertile – 33%

Panoutsopoulou
(2020) (51)

miR-203 Germany 103 qRT-PCR X-tile algorithm 84%
79%; hig
serous 6

Yu (2020) (29) miR-206 China 316 qRT-PCR median 88%
100%; hi
serous 9

Pan (2016) (30) miR-217 China 129 qRT-PCR median 67% 63%

Wan (2014) (31) miR-22 China 109 qRT-PCR median 44% 65%

Fu (2016) (32) miR-222 China 74 qRT-PCR low: <1.6; high: >1.6 55% 46%

Pal (2024) (53) miR-27a India 208 qRT-PCR – – 71%

Flavin (2009)
(54)

miR-29b Ireland 50
Stem-Loop
RT-PCR

– 84%

Lee (2012) (59) miR-30 Korea 68 qRT-PCR median – –

Sestito (2015)
(58)

miR-30a Italy 39 qRT-PCR median – –
d

h
5

g
0
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TABLE 1 Continued

FIGO stage Histotypes
(percentage
of serous)

Sample Outcome Age
NOS
score

100% FFPE OS
mean 54 (range
29-74)

8

100% FFPE OS 21-74 9

72% tissue OS/PFS mean 57 8

63%; high grade
serous 56%

tissue OS/PFS
<61.5y 114;
>61.5y 114

9

50% tissue OS/PFS
<62.3y 66; >62.3y
67

9

– serum OS
mean 60 (range
25–91)

9

56% tissue OS/PFS ≤50y 38; >50y 36 8

– tissue OS ≤40y 62; >40y 53 9

42% exosome OS/PFS <50y 51; ≥50y 62 8

– tissue OS/PFS – 8

– tissue PFS 58.75 ± 11.46 8

71% tissue OS/PFS <50y 43; ≥50y 73 8

– tissue OS – 8

45% tissue OS <55y 77; ≥55y 89 9

64% tissue OS/PFS
≤55y 118; >55y
118

9

operating characteristic curve; OS, overall survival; PFS, progression-free survival; FFPE, Formalin
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Study MicroRNA Population
Sample
size

Assay Cut-off value (percentage
of III-IV)

Zhao (2013)
(33)

miR-30a China 30 qRT-PCR expression level 86%

Wang (2013)
(34)

miR-30a China 69 qRT-PCR ROC 100%

Cao J (2014)
(35)

miR-335 China 36 qRT-PCR median 72%

Welponer
(2020) (46)

miR-34 Austria 228 qRT-PCR

miR-34a: 60th percentile;
miR-34b: 86th percentile,
miR-34c: low/ high:80th
percentile

63%

Schmid (2016)
(47)

miR-34a Austria 133 qRT-PCR 20th percentile 77%

Meng (2015)
(52)

miR-429 Germany 180 qRT-PCR median 82%

Zou (2017) (36) miR-429 China 72 qRT-PCR – 81%

Wang (2016)
(37)

miR-433 China 115 qRT-PCR median 57%

Zhang W (2020)
(38)

miR-484 China 113 qRT-PCR ROC 43%

Liu (2015) (44) miR-506 TCGA 468 qRT-PCR mean –

Zhang Y (2020)
(45)

miR-506 TCGA 322 qRT-PCR – 92%

Zhang J (2016)
(39)

miR-520g China 116 qRT-PCR – 87%

Wei (2018) (40) miR-532 China 145 qRT-PCR – 42%

Zhou (2017)
(41)

miR-595 China 166 qRT-PCR median 39%

Zhang X (2016)
(42)

miR-613 China 236 qRT-PCR median 50%

miR, microRNA; TCGA, The Cancer Genome Atlas; qRT-PCR, quantitative reverse transcription-polymerase chain reaction; ISH, immunohistochemistry; ROC, receiver
Fixed Paraffin Embedded; FIGO stage, International Federation of Gynecology and Obstetrics (FIGO) stage.
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Austria (47, 48), Denmark (49), France (50), Germany (8, 51–53),

India (54), Ireland (55), Italy (4, 10, 56–59), Korea (9, 60), Norway

(61), Spain (62), Turkey (63) and the United States (64).

Quantitative real time-polymerase chain reaction (qRT-PCR) was

performed to detect miRNA expression in the majority of the

included studies (48/52). Thirty-two studies detected the miRNA

expression in tissue sample, 10 studies detected in formalin-fixed

paraffin embedded (FFPE) sample, and the remaining 9 studies

utilized blood-based samples. In terms of the type of miRNA, 12

articles reported miRNA-200 family, followed by 6 articles on

miRNA-30 family and 4 articles on let-7 family. Four studies

focused on ovarian cancer at FIGO stage III-IV, while five studies

specifically examined the serous histotype. In terms of quality

assessment, 29 articles scored 9 points, 19 articles scored 8 points,
Frontiers in Oncology 07
and 3 articles scored 7 points (Table 1). Thus, the quality of articles

included in this meta-analysis was relatively high with a mean

score 8.5.
3.2 miRNAs and prognosis of ovarian
cancer

The association between miRNAs and OS in ovarian cancer has

been reported in 47 studies. Among these, 27 studies focused on up-

regulated miRNAs in ovarian cancer samples compared to normal

samples, while 25 studies found down-regulated miRNAs. The

relationship between miRNAs and PFS in ovarian cancer was

reported in 26 studies. Of these, 17 studies reported up-regulated
FIGURE 1

PRISMA flowchart.
frontiersin.org
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miRNAs, and 15 studies found down-regulated miRNAs. The

synthesized HR for up-regulated miRNAs associated with OS and

PFS in ovarian cancer was 0.92 (95% CI: 0.82-1.02) and 0.92 (95%

CI: 0.78-1.06), respectively. For down-regulated miRNAs, the

synthesized HR for OS and PFS was 0.59 (95% CI: 0.50-0.69) and

0.58 (95% CI: 0.43-0.74), respectively (Supplementary Table S3).

Subgroup analyses were conducted based on region (China vs.

other countries) and sample source (tissue, blood, and formalin-

fixed paraffin embedded [FFPE]). Significant regional differences

were observed in the association between up-regulated miRNAs

and overall survival (OS) in ovarian cancer. Specifically, elevated

expression of up-regulated miRNAs was significantly associated

with improved OS in Chinese ovarian cancer patients compared to

those from other regions (HR 0.43 [95% CI: 0.20-0.65] vs. 1.01 [95%

CI: 0.90-1.11], P < 0.01). Similarly, down-regulated miRNAs were

also significantly associated with better OS in Chinese patients (HR

0.35 [95% CI: 0.27-0.42] vs. 0.71 [95% CI: 0.59-0.84], P < 0.01).

Regarding sample sources, a significant difference was found in the

predictive effect of down-regulated miRNAs. miRNAs extracted

from tissue samples showed a stronger predictive value for ovarian

cancer prognosis compared to those extracted from FFPE samples

(HR 0.55 [95% CI: 0.44-0.66] vs. 0.97 [95% CI: 0.65-1.29], P =

0.046). Similar results were observed for PFS in ovarian cancer.

(Supplementary Table S3).

The association between miRNAs and OS in FIGO stage III-IV

ovarian cancer has been explored in four studies. The serous

carcinoma HR for upregulated miRNAs associated with OS and

PFS in FIGO stage III-IV ovarian cancer was 0.91 (95% CI: 0.65-

1.16) and 1.03 (95% CI: 0.83-1.24), respectively. Regarding

histotype, five studies have investigated the relationship between

miRNAs and OS in serous carcinoma. The serous carcinoma HR for

upregulated miRNAs associated with OS in serous carcinoma was

0.51 (95% CI: 0.11-0.92). (Supplementary Table S4).

The possibility of publication bias of the up-regulated miRNAs

in the prognosis of ovarian cancer was low, as evidenced by the

Egger’s test and the symmetrical distribution of the funnel plot. In

addition, potential publication biases were found in the meta-

analysis of down-regulated miRNAs in the prognosis of ovarian

cancer (P = 0.003 for OS and P = 0.025 for PFS). After controlling

the potential publication biases by trim-and-fill analyses the results

changed significantly both in OS (HR 0.82 [95%CI: 0.65-1.05]) and

PFS (HR 0.92 [95%CI: 0.60-1.40]).
3.3 miRNA-200 family

Among the various miRNA families, 41 have been identified

(Supplementary Table S5), with 8 families selected for this meta-

analysis, as their miRNAs were reported in at least three studies.

These families include miRNA-181, miRNA-199, miRNA-200,

miRNA-29, miRNA-30, miRNA-96, miRNA-34, and let-7

(Supplementary Table S6). Thirteen studies examined the

association between the miRNA-200 family and survival

outcomes in ovarian cancer. Based on previous studies, the

miRNAs included in the miRNA-200 family were miRNA-141,
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miRNA-429, miRNA-200a, miRNA-200b, and miRNA-200c. The

association between miRNA-200 family and OS was reported in 12

studies, yielding a synthesized HR of 0.66 (95% CI: 0.53-0.80).

Stratified analysis by individual miRNA members showed that

elevated expression of miRNA-200a (HR 0.50 [95% CI: 0.02-

0.98]) and miRNA-200c (HR 0.64 [95% CI: 0.35-0.93]) were

significantly associated with improved OS. Additionally, elevated

expression of the miRNA-200 family was found to be significantly

associated with better PFS (HR 0.68 [95% CI: 0.47-0.89]). Further

stratification revealed that increased expression of miRNA-141 (HR

0.37 [95% CI: 0.15-0.58]) was also significantly linked to improved

PFS in ovarian cancer (Figure 2).

Subgroup analysis showed that the elevated expression of

miRNA-200 family was subsequently significantly associated with

better OS in Chinese ovarian patients compared to their

counterparts from other regions (HR 0.32 [95%CI: 0.06-0.58] vs.

0.77 [95%CI: 0.63-0.91], P = 0.003) (Supplementary Table S7). In

addition, When we divided miRNA-200 family into 2 subgroups

based on their chromosomal location, Chr1 (miRNA-200a,

miRNA-200b, and miRNA-429) and Chr12 (miRNA-141 and

miRNA-200c), we found that significant statistical heterogeneity

still exists (Supplementary Figure S1). The results of the sensitivity

analysis are presented in Supplementary Figure S2. After excluding

each study, the results did not significantly change. Furthermore,

low risks of publication bias were identified in synthesized HR of

miRNA-200 family both in the OS and PFS of ovarian cancer, as

evidenced by the symmetrical distribution of the funnel plot

(Supplementary Figure S3). Moreover, the results of the Egger’s

tests suggested a low probability of significant publication bias

(Supplementary Table S8).
3.4 miRNA-30 family

Seven studies assessed the association between miRNA-30

family and survival outcome of ovarian cancer. The association of

miRNA-30 family and OS of ovarian cancer was reported by 6

studies with the combined effect size estimate (HR 0.63 [95%CI:

0.39-0.87]) (Supplementary Table S6). Stratified analysis by

miRNA-30 family member types revealed that elevated expression

level of miRNA-30a (HR 0.33 [95%CI: 0.16-0.50]) and miRNA-30e

(HR 0.37 [95%CI: 0.04-0.70]) were subsequently significantly

associated with better OS of ovarian cancer. Also, We found that

elevated expression level of miRNA-30 family had a significant

association with better PFS (HR 0.75 [95%CI: 0.66-0.85]). Elevated

expression level of miRNA-30a (HR 0.81 [95%CI: 0.69-0.93])

miRNA-30c (HR 0.56 [95%CI: 0.26-0.87]), miRNA-30d (HR 0.57

[95%CI: 0.28-0.86]) and miRNA-30e (HR 0.66 [95%CI: 0.36-0.97])

were subsequently significantly associated with better PFS of

ovarian cancer after stratified analysis by miRNA-30 family

(Figure 3). The results of the sensitivity analysis are presented in

Supplementary Figure S4. After excluding each study, the results did

not significantly change. The Egger’s test and funnel plot showed a

significant publication bias among those studies reported miRNA-

30 family and OS of ovarian cancer (P = 0.001) (Supplementary
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Table S8). As shown in Supplementary Figure S5, after controlling

the potential publication biases by trim-and-fill analyses (8 studies

added), the synthesized HR changed significantly (HR 1.09 [95%CI:

0.69-1.73]).
3.5 Other miRNA family

Four studies evaluated the association between the let-7 family

and ovarian cancer prognosis. The results showed that the

association between the let-7 family and overall survival (OS) and

progression-free survival (PFS) in ovarian cancer was not

statistically significant, with hazard ratios (HR) of 0.83 (95% CI:

0.53, 1.14) for OS and 0.83 (95% CI: 0.53, 1.13) for PFS. Similarly,

the combined association between miRNA-181, miRNA-199,

miRNA-29, miRNA-34 and miRNA-96 family and the prognosis

of ovarian cancer is also not statistically significant (Supplementary

Table S6).
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4 Discussion

Studies reported the association between miRNA and prognosis

of ovarian cancer have shown varied results, likely due to multiple

influencing factors. Investigating these factors in detail can provide

a more comprehensive understanding of the prognostic value of

miRNA. However, individual studies may lack the necessary sample

size for a thorough investigation across different miRNA family,

regions, and sample sources. Previous meta-analyses exploring the

association between miRNAs and ovarian cancer prognosis have

been either based on a single database or focused on specific

miRNAs. Therefore, this review is the most comprehensive

systematic review and meta-analysis addressing the association

between miRNAs and the prognosis of ovarian cancer.

The mechanisms by which miRNAs influence the prognosis of

ovarian cancer are complex and multifaceted. Given that our meta-

analysis identified the miR-200 and miR-30 families as having

significant prognostic value, we focus on their established roles in
FIGURE 2

Forest plots of subgroup analysis regarding specific miR-200 family member expression and prognosis of ovarian cancer. (A) overall survival,
(B) progression-free survival. Note: The plot displays the hazard ratios (HRs) and 95% confidence intervals (CIs) for individual studies and the
synthesized HR for each member of the miRNA-200 family (miR-141, -429, -200a, -200b, -200c) and the family overall. The horizontal lines
through the squares represent the 95% CIs. The red dashed vertical line indicates the point estimate of the pooled hazard ratio for the overall
miRNA-200 family. Diamond symbols represent the pooled HR and 95% CI for each subgroup and the overall analysis. An HR < 1 suggests that
higher expression of the miRNA is associated with better overall survival, whereas an HR > 1 suggests that higher expression is associated with
poorer overall survival.
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ovarian cancer pathobiology. The miR-200 family, often reported as

tumor suppressors, is critically involved in inhibiting epithelial-

mesenchymal transition (EMT) and metastasis by targeting key

transcriptional repressors of E-cadherin, such as ZEB1 and ZEB2

(65, 66). This action helps to maintain the epithelial phenotype and

is associated with better survival outcomes, consistent with our

prognostic findings. Conversely, the miR-200 family can also

exhibit oncogenic functions in certain contexts, for instance, by

promoting proliferation and chemoresistance, which may explain

the heterogeneous associations observed across different studies and

patient populations. Regarding the miR-30 family, its members

frequently act as tumor suppressors. For example, miR-30d has

been shown to suppress TGF-b1-induced EMT by directly targeting

the transcription factor Snail, thereby inhibiting cell invasion and

migration (67). Similarly, other members like miR-30a can promote

apoptosis and sensitize ovarian cancer cells to chemotherapeutic

agents by targeting genes involved in survival pathways (68).

Overall, the prognostic significance of specific miRNAs, including

the miR-200 and miR-30 families, likely stems from their integrated

regulation of complex networks governing key oncogenic processes

such as cell proliferation, EMT, metastasis, and chemoresistance.

Given that individual miRNAs can regulate hundreds of target

genes and are embedded in complex regulatory networks, firm
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conclusions about the precise molecular mechanisms underlying

their prognostic value remain challenging and are an area for future

functional validation.

This study found no significant association between up-

regulated miRNAs and ovarian cancer prognosis in the overall

meta-analysis. It is important to clarify that this specific analysis

only included studies that categorized miRNA expression into

“high” versus “low” groups, allowing for the calculation of a

pooled HR for this defined comparison. Studies that reported

miRNA expression solely as a continuous variable were excluded

from this particular synthesis, as they could not be categorized into

an “up-regulated” group. The overall result (HR 0.92, 95% CI: 0.82-

1.02) suggests that when diverse miRNAs are combined based solely

on their “high” expression status, their collective prognostic effect is

not significant, which highlights the importance of our subsequent

analyses focusing on specific miRNA families and subgroups.

However, subgroup analysis revealed that up-regulated miRNAs

were significantly associated with prognosis in China, suggesting

their potential prognostic value specifically in this region. The

observed regional differences in miRNA prognostic performance

between Chinese and other populations could be attributed to

several factors. First, genetic variations across ethnic groups may

influence both miRNA expression patterns and their interactions
FIGURE 3

Forest plots of subgroup analysis regarding specific miR-30 family member expression and prognosis of ovarian cancer. (A) overall survival,
(B) progression-free survival. Note: The plot displays the hazard ratios (HRs) and 95% confidence intervals (CIs) for individual studies and the
synthesized HR for each member of the miRNA-30 family (miR-30a, -30b, -30c, -30d, -30e) and the family overall. The horizontal lines through the
squares represent the 95% CIs. The red dashed vertical line indicates the point estimate of the pooled hazard ratio for the overall miRNA-30 family.
Diamond symbols represent the pooled HR and 95% CI for each subgroup and the overall analysis. An HR < 1 suggests that higher expression of the
miRNA is associated with better overall survival, whereas an HR > 1 suggests that higher expression is associated with poorer overall survival.
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with target genes. Second, differences in tumor biology and

histotype distribution among populations could contribute to

these disparities. Additionally, variations in treatment protocols,

environmental exposures, and lifestyle factors across regions might

modify the prognostic significance of specific miRNAs. However, it

is important to note several limitations in interpreting these

regional differences. The individual patient data, including

detailed clinicopathological characteristics, treatment histories,

and genetic backgrounds, were not available from the original

studies, which prevented us from conducting more refined

analyses to identify the exact sources of these regional disparities.

Therefore, our findings should be interpreted as identifying an

interesting phenomenon that requires validation through future

studies specifically designed to explore ethnic and regional

variations in miRNA prognostic value. The initial finding of a

significant association between down-regulated miRNAs and better

prognosis could have been influenced by publication bias. After

controlling for this bias using the trim-and-fill method, the hazard

ratio changed notably, indicating that the true effect might be

weaker than initially estimated. These results suggest that the true

nature of this association may require further validation through

the inclusion of additional negative findings. The pooled analysis

results indicate that the higher expression of miRNAs significantly

improved the OS in women with serous carcinoma. This suggests

that miRNAs may have potential value in the prognosis of serous

carcinoma. However, data for other subtypes, such as mucinous and

clear cell carcinoma, could not be extracted from the original studies

for analysis. Similarly, only HR data for FIGO stage III-IV ovarian

cancer could be obtained from the original studies, and the number

of available studies is relatively limited. Therefore, this result still

needs further validation. This is also one of the limitation of

this study.

In this study, miRNA-200 family might have potential

prognostic value of ovarian cancer, which is consistent with the

previous studies (13, 14). This result supports the growing body of

evidence highlighting the potential role of the miRNA-200 family as

a prognostic biomarker in ovarian cancer. Subgroup analyses were

carried out since the high heterogeneity between studies. While

differences in the prognostic effects of individual miRNAs within

the miRNA-200 family (such as miRNA-200a, miRNA-200c, and

miRNA-141) were observed, the elevated expression of these

miRNAs was generally associated with better OS and PFS,

suggesting that the miRNA-200 family could serve as an

important biomarker for ovarian cancer prognosis. In addition,

although subgroup and sensitivity analyses confirmed the stability

of the results, the significant statistical heterogeneity between

miRNA-200 family members was not fully resolved. This

heterogeneity persisted even after subgroup analysis by region,

sample size, sample source and different chromosomal location.

However, the I² decreased after analyzing by region and

chromosomal location, suggesting that these factors may

contribute to the variability. Beyond these methodological and

demographic factors, the inherent biological diversity within the
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miR-200 family is a likely source of heterogeneity. Although

classified as a family, individual members (e.g., miR-141, -200a,

-200b, -200c, -429) can regulate distinct sets of target genes and

exert divergent, effects on tumor progression and patient prognosis,

which would not be fully accounted for by pooling them together in

a meta-analysis. Studies have reported that the expression levels of

the miRNA-200 family vary by tumor stage and histologic grade (7,

26). However, these factors could not be extracted from individual

studies, preventing the identification of all sources of heterogeneity.

The pooled analysis of studies demonstrated that higher

expression of the miRNA-30 family significantly improved the OS

and PFS in women with ovarian cancer. The subgroup analyses of

miRNA-30 family members revealed that the improved OS existed

for enhanced expression of miRNA-30a and miRNA-30e. The

improved PFS existed for enhanced expression of all miRNA-30a,

miRNA-30c, miRNA-30d and miRNA-30e. Studies suggest that the

miR-30 family, through targets like ATF3, MYC, bHLH

transcription factors, and TET3, plays a key role in regulating

ovarian cancer progression, with miR-30d showing potential as a

prognostic biomarker by inhibiting TGF-b1-induced EMT (69).

However, the finding of publication bias, as evidenced by a

statistically significant result in Egger’s test (P = 0.001)

supplemented by visual inspection of the funnel plot, suggests

that the prognostic effect of the miR-30 family on OS in ovarian

cancer may be overestimated. In contrast, the risk of publication

bias for the prognostic effect on PFS is relatively low, and its

heterogeneity is also smaller. This indicates that the miR-30

family may have a more stable and reliable role in predicting PFS

in ovarian cancer.

The strengths of our study are as follows. First, this is the most

comprehensive study to assess the potential prognostic value of

miRNA in ovarian cancer. Second, our study included studies from

various countries and regions. The integration of global data may

provide a more comprehensive estimation of the association

between overall miRNAs and each miRNA family and the

prognosis of ovarian cancer. In addition to the findings, this

study has several limitations. First, the overall results were not

controlled for prognostic factors such as stage, grade and histology

as this information could not be obtained from individual studies

for the analysis of meta regression. Second, there was high

heterogeneity among the studies, both overall and within

subgroups, due to variations in ethnicity, age component of each

cohort, tumor characteristics. These factors could not be fully

extracted from each study, limiting our ability to pinpoint all

sources of heterogeneity. Third, since most miRNAs have been

reported in fewer than three studies, which is insufficient for

inclusion in the meta-analysis of each miRNA family, these

miRNAs were not included as primary results in this study.

However, preliminary meta-analysis suggests that they may have

potential prognostic value for ovarian cancer, such as the miRNA-

34 family and the miRNA-17–92 family (reported in only two

studies). These results need further validation. Fourth, only articles

written in English were included.
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5 Conclusion

In conclusion, while up-regulated miRNAs demonstrate

potential prognostic value specifically in Chinese women with

ovarian cancer, this association appears to be influenced by

regional factors that warrant further investigation. Specifically,

miRNAs may serve as valuable indicators for the prognosis of

serous carcinoma. Different miRNA families, especially miR-200

and miR-30, have the potential to serve as prognostic biomarkers

for ovarian cancer. The clinical application of these biomarkers

could include developing standardized assays for risk stratification,

potentially helping to identify patient subgroups with distinct

prognostic outcomes who might benefit from different

management strategies. The prognostic value of down-regulated

miRNAs need further validation since the potential over-estimation

due to publication bias. Further research, particularly large-scale,

prospective studies designed to validate these miRNA signatures in

well-defined clinical cohorts, is needed to validate these findings,

especially those miRNAs that have received less attention and to

firmly establish their role in clinical decision-making.
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