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Abstract
The growing concern over the intersection of ovarian cancer [OC] and Human Immunodeficiency Virus [HIV] among 
women has prompted considerable scientific inquiry into the possible implications of HIV for the incidence of 
ovarian malignancies. This review explores the occurrence of OC in HIV-positive women, examining the multifaceted 
pathophysiological interactions that may contribute to ovarian tumorigenesis in this population. The primary aim 
of the research is to evaluate the possible association between HIV infection and OC development, with a focus on 
immune dysfunction, viral load, and antiretroviral therapy as potential contributors. This review synthesizes findings 
from epidemiological studies, clinical trials, and laboratory investigations to highlight the complex interplay of 
immunosuppression and cancerogenesis in the context of HIV infection. The significance of this work lies in its potential 
to inform targeted healthcare strategies and interventions for HIV-positive women, addressing both cancer prevention 
and management in this vulnerable group. Methodologically, this review assesses the results of a comprehensive 
analysis of cross-sectional studies, cohort data, and case-control studies to evaluate the relationship between HIV 
and OC risk. The findings suggest that the association between HIV and OC remains incompletely understood, as the 
available evidence is limited, heterogeneous, and largely observational; possible contributing factors may include 
chronic inflammation, immune suppression, and long-term antiretroviral drug use. These findings contribute to a 
deeper understanding of the intersection of viral infections and cancer risk, with important implications for future 
research and public health policy. The practical significance of this research lies in its potential to support clinical 
awareness and improve recognition of this underexplored issue in HIV-positive women.
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INTRODUCTION

Ovarian cancer (OC) remains one of the 
most lethal malignancies affecting women 
worldwide, HIV-positive women, with their 
increased life expectancy due to highly ac-
tive antiretroviral therapy (HAART), face a 
growing risk of non-AIDS-defining gyneco-
logic cancers, including ovarian cancer (1, 
2, 3, 4, 5). The group of risk factors includes 
older age along with BRCA1/2 mutations 
and hereditary background combined with 
specific reproductive characteristics (6, 7, 
8, 9, 10, 11). Simultaneously, Human Im-
munodeficiency Virus (HIV) remains a for-
midable global health concern, exerting a 
disproportionate burden on women. As of 
2022, females constituted nearly 53% of the 
39 million individuals diagnosed with HIV 
across the globe (12, 13). In regions such as 
Sub-Saharan Africa, women and girls con-
stitute 63% of newly reported HIV cases, 
highlighting the disproportionate burden 
of the epidemic on female health. The virus 
debilitates the immune system, heightening 
vulnerability to opportunistic infections and 
neoplastic diseases (14, 15). Examining the 
nexus between HIV and OC is of paramount 
importance due to the potential exacerba-
tion of health risks. Women living with HIV 
may encounter distinct gynecological com-
plications, including an elevated predisposi-
tion to specific malignancies (16, 17, 18). In 
2012, there were 239,000 newly diagnosed 
cases of ovarian cancer globally, alongside 
152,000 deaths attributed to the disease. 
Despite some progress in survival rates, 
60% of women in the United States are diag-
nosed with ovarian cancer only after the dis-
ease has spread, resulting in a dismal 
5-year survival rate of 29%. OC con-
tinues to be the leading cause of mor-
tality from gynecologic malignancies 
in the U.S. The majority of ovarian 
cancers are of epithelial origin, clas-
sified as epithelial ovarian cancers 
(EOCs). Invasive EOCs comprise 90% 
of cases and are categorized into 
five distinct histopathological sub-
types: high-grade serous (HGSOC), 

low-grade serous (LGSOC), endometrioid 
(ENOC), clear cell (CCOC), and mucinous 
(MOC). Borderline EOCs, characterized by 
the absence of stromal invasion, include two 
histotypes: serous and mucinous. Endome-
triosis, defined as the presence of ectopic 
endometrial tissue, serves as the precursor 
for ENOC and CCOC (Table 1) (19, 20, 21, 22, 
23, 24, 25, 26, 27, 28).
The study by Dilley et al. (2020) investigated 
how diagnosis interval and route affect post-
menopausal women with invasive epithelial 
tubo-ovarian cancer (iEOC) in the UK Collab-
orative Trial of OC Screening (UKCTOCS). The 
survival rates of patients were significantly 
worse for women who displayed Nation-
al Institute for Health and Care Excellence 
(NICE) symptoms included in the modified 
Goff Index during diagnosis. Each new symp-
tom presented by patients corresponded to 
a shorter lifespan. The analysis showed that 
patients with advanced stage cancer along 
with rising residual disease presence, insuf-
ficient initial treatment or painful abdomen 
and appetite loss displayed elevated mortali-
ty risk (29, 30, 31). And a study evaluated the 
accuracy of a self-reported measure of unde-
tectable viral load (VL) in Canadian wom-
en living with HIV. The findings revealed 
that 85% of participants reported having 
an undetectable VL, while 82% had clinical 
evidence confirming viral suppression. The 
self-reported data was highly predictive of 
actual viral suppression in this population of 
Canadian women with HIV (32, 27).
OC remains a highly lethal malignancy 
among women. OC, the eighth most preva-
lent malignancy among women worldwide, 
is a multifaceted neoplasm that affects the 

ovaries, fallopian tubes, and 
peritoneal cavity. In 2018, 
OC was linked to 295,414 
new cases, 184,799 fatali-
ties, and 762,663 instanc-
es with a five-year survival 
rate. The highest incidence 
and mortality rates are ob-
served in Asian nations, 
followed by European 
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countries. The unfavorable prognosis of OC 
is primarily attributed to a deficient com-
prehension of its molecular underpinnings 
and the overlap of its symptoms with those 
of other medical conditions. In its nascent 
stages, OC frequently manifests as tubal in-
traepithelial carcinoma (TIC); however, the 
precise mechanisms governing its initiation 
and progression to invasive disease remain 
elusive. Recent advancements in genomics 
and proteomics have significantly enhanced 
the identification of biomarkers and the re-
finement of screening methodologies, facili-
tating early detection (33, 34, 35, 36, 37, 38, 
39).
Recent studies prove microbial infections 
function as major cancer-causing risk ele-
ments responsible for approximately 15%–
20% of total cancer occurrences. The Interna-
tional Agency for Research on Cancer (IARC) 
identifies human papillomavirus (HPV) and 
hepatitis B and C viruses (HBV and HCV) as 
well as human T-lymphotropic virus type 1 
(HTLV-1), Epstein–Barr virus (EBV) together 
with Kaposi’s sarcoma-associated herpesvi-
rus (KSHV) as oncogenic viruses that cause 
malignancy in human cells. Infections from 
the virus can cause cancer through direct 
cell attack of transformed cells yet the virus 
also serves as an indirect cancer trigger by 
creating persistent inflammation and sup-
press immune responses. The predisposi-
tion to cancer induced by human immunode-
ficiency virus type 1 (HIV-1) predominantly 
stems from immunodeficiency. Retroviruses 
harbor oncogenes originating from cellular 
genes that regulate mitogenic signaling and 
proliferation, whereas DNA tumor viruses 
encode oncoproteins that facilitate cellular 
transformation. To establish persistent in-
fections, viruses have evolved sophisticated 
mechanisms to evade host immune surveil-
lance and antiviral defenses. Furthermore, 
they can serve as cofactors, amplifying the 
oncogenic potential of other pathogens. 
However, no conclusive evidence currently 
supports the notion that viruses possess the 
pathogenic capacity to induce OC (Table 2) 
(33, 40, 41). For instance, Uterine and ovar-

ian malignancies collectively constitute ap-
proximately 4% of newly diagnosed cancers 
in women. Although ovarian cancer is rela-
tively less prevalent, it imposes a substantial 
mortality burden, with an age-standardized 
death rate of 3.8%. Notably, its prognosis re-
mains dismal, with survival rates frequently 
falling below 50%, particularly when jux-
taposed with other gynecological malig-
nancies. Research focusing on ovarian and 
uterine neoplasms in women living with HIV 
remains scarce. However, a large-scale lon-
gitudinal study encompassing 85,268 wom-
en over 665,987 person-years observed a 
markedly lower incidence of uterine cancer 
compared to the general population, with 
only 31 reported cases (Standardized Inci-
dence Ratio (SIR) 0.57; 95% Confidence In-
terval (CI) 0.39–0.81). Stratification based 
on menopausal status revealed an SIR of 
0.86 (95% CI 0.54–1.32) in premenopausal 
women (<50 years) and a significantly lower 
SIR of 0.33 (95% CI 0.4–1.68) in postmeno-
pausal women (>50 years). Within the same 
cohort, only 42 cases of ovarian cancer were 
identified (SIR 1.05; 95% CI 0.75–1.42). Re-
garding immunological status, no significant 
correlation was observed between the inci-
dences of uterine or OC and factors such as 
AIDS diagnosis or CD4 count. However, in-
fertility and impaired ovarian function are 
more prevalent among HIV-positive women 
compared to their HIV-negative counter-
parts, raising uncertainties about the poten-
tial impact of HIV on OC pathogenesis. Mor-
tality data specific to ovarian and uterine 
cancers in HIV-positive populations remain 
scarce, likely due to the rarity of these ma-
lignancies. One Italian study reported that 
uterine cancer accounted for 4% of can-
cer-related deaths between 2006 and 2011. 
Furthermore, among women diagnosed 
with both AIDS and uterine cancer, the stan-
dardized mortality ratio was markedly ele-
vated at 52.5 (95% CI 14.3–134.5) compared 
to non-AIDS counterparts within the same 
study (42, 43, 44). The review has set its pur-
pose to combine available studies about HIV 
infection and ovarian cancer incidence along 



with their underlying immune-pathological connections. A critical eval-
uation of epidemiological findings along with molecular mechanisms 
and clinical outcomes allows us to determine the impact of HIV-related 
immune dysfunction combined with persistent inflammation and pro-

longed antiretroviral treatment on ovarian cancer formation. This re-
view evaluates research limitations in studying ovarian cancer diagnosis 
and treatment options for HIV-positive women before suggesting new 
areas for future scientific work. Our extensive evaluation aims to gener-

Table 1. Performance of selected serum biomarkers in differentiating benign adnexal masses from epithelial ovarian malignancy (45, 46, 47, 48, 49, 50)

Benign Type I 
EOC

Type II 
EOC

Median
Cutoff value 
(75 percen-

tile)
Median p valuea ROC 

AUC Sensitivityb (%) PPV 
(%)

NPV 
(%) Median p valuea ROC 

AUC Sensitivityb (%) PPV 
(%)

NPV 
(%)

CA125 (U/mL)

Total 21.9 57.0 61.2 <0.001 0.76 51.5 34.0 86.0 567.2 <0.001 0.92 92.1 51.5 97.0
Pre-M 23.3 62.1 145.6 0.001 0.77 56.3 28.1 90.8 383.4 <0.001 0.94 92.9 36.1 98.6
Post-M 11.3 31.5 56.8 <0.001 0.81 64.7 52.4 82.9 701.9 <0.001 0.92 95.8 69.7 96.7

Early stage 42.0 0.002 0.70 39.1 21.4 87.5 186.2 0.001 0.81 72.7 19.5 97.0
Late stage 179.6 <0.001 0.88 80.0 19.5 98.0 721.7 <0.001 0.96 100.0 45.0 100.0

HE4 (pmol/L)

Total 40.8 48.5 65.8 <0.001 0.82 78.8 44.1 93.3 310.9 <0.001 0.95 92.1 51.5 97.0
Pre-M 39.2 44.0 63.5 <0.001 0.84 81.3 36.1 95.8 135.4 <0.001 0.99 100.0 37.8 100.0
Post-M 48.4 63.3 96.8 0.003 0.75 58.8 50.0 80.6 502.1 <0.001 0.91 87.5 67.7 90.6

Early stage 55.6 <0.001 0.75 69.6 32.7 93.3 92.6 <0.001 0.87 72.7 19.5 97.0
Late stage 171.8 <0.001 0.99 100.0 23.3 100.0 478.1 <0.001 0.99 100.0 45.0 100.0

ROMA (%)

Total 5.6 % 8.8 % 24.8 % <0.001 0.85 84.8 45.9 95.1 92.4 % <0.001 0.96 97.4 52.9 99.0
Pre-M 4.4 % 6.0 % 12.8 % <0.001 0.84 75.0 34.3 94.5 61.7 % <0.001 0.99 100.0 37.8 100.0
Post-M 11.0 % 19.6 % 40.1 % <0.001 0.83 70.6 54.5 85.3 98.3 % <0.001 0.93 91.7 68.8 93.5

Early stage 13.5 % <0.001 0.80 78.3 35.3 95.1 42.0 % <0.001 0.92 90.9 23.3 99.0
Late stage 61.8 % <0.001 0.98 100.0 23.3 100.0 97.8 % <0.001 0.98 100.0 45.0 100.0

Pre-M premenopausal, Post-M postmenopausal. aThe p value was calculated as a statistical difference compared to benign diseases by Mann–Whitney U test. bThe sensitivity was calculated at 75 % specificity of patients 
with benign diseases.



ate important findings which healthcare policymakers and those im-
plementing preventive measures can use when developing strategies 
to reduce cancer vulnerability among this groups of patients.

In interpreting the literature on viruses in ovarian cancer, it is important 
to distinguish between several levels of evidence. First, viral presence 
refers to the detection of viral DNA, RNA, or protein in tumor tissue. 
Second, viral association refers to studies showing that viral markers 

are reported more frequently in ovarian tumors than in comparison 
tissues or are observed repeatedly across studies. Third, mechanistic 
plausibility refers to biologically credible pathways through 
which viruses might contribute to carcinogenesis, such as chronic 
inflammation, immune modulation, or interference with host signaling 
pathways. Finally, proven etiologic role requires much stronger 
evidence and cannot be inferred from detection alone. Therefore, the 
detection of viral material in ovarian tumor specimens should not be 

Table 2. Studies reporting detection of viral markers in ovarian tumor samples (33, 51, 52, 53)

Histology of Tumors a Prevalence; n (%) Virus Detection Method Year

Epithelial ovarian adenocarcinoma, 
Epithelial ovarian tumor of low malignant potential, 
Epithelial ovarian adenoma

0/18 (0) HPV6, 16, 18, 31, 35 Southern hybridization 1989

HPV6, 11 PCR
Serous OC 1/7 (14.28) HPV16, 18 PCR (E6 gene), Southern hybri-

dization 1992
Mucinous OC 1/3 (33.3)
Mixed (serous+mucinous OC) 1/1 (100) HPV18

Serous, Endometrioid, Mixed Undifferentiated, Clear cell, Malignant 
mixed Mullerian tumor with heterologous elements 0/28 HPV16, 18 PCR (L1 and E6 genes), dot blot 1995

Serous, Mucinous, Endometrioid, Clear cell, Brenner, Mixed epitheli-
al, Unclassified epithelial 0/98

LR-HPV types (6, 11, 42, 44, 51, 53, 54, 55, 
67, 68, 70) and 

HR-HPV types (16, 18, 31, 33, 35, 39, 45, 51, 
52, 54, 56, 58, 66)

PCR (L1 gene), ISH 1999

EOC 26/50 (52) 
18/50 (36) HPV16 ISH (E6 gene) 

IHC (E6) 2003

Malignant ovarian tumor 15/40 (37.5) Not specified ISH, IHC 2005
Benign ovarian tumor 9/32 (28.1)
Serous cystadenocarcinoma 8/76 (10.5) HPV16, 33 PCR (L1 gene); DNA sequencing 2007
Epithelial ovarian neoplasms 3/71 (4.2) Not specified PCR (L1 gene) 2008
Serous adenocarcinoma 3/12 (25) HPV6 Nested PCR (E6 and E7 genes) 2012

Mucinous adenocarcinoma 0/6 (0)

Endometrioid adenocarcinoma 3/6 (50)

Borderline serous OC 6/6 (100)

Serous OC 2/35 (5.7) HPV16 PCR (L1 gene); DNA sequencing 2012

Mucinous OC 1/2 (50)



Table 2. Studies reporting detection of viral markers in ovarian tumor samples (33, 51, 52, 53)

Endometrioid carcinoma 1/7 (14.28)

Ovarian carcinoma 42/100 (42) HPV16, 18, 45 Nested PCR (L1 gene; DNA sequ-
encing 2013

Non-cancerous tissue surrounding tumor 8/100 (8) HPV6, 11

EOC
2/20 (10)
2/20 (10)
4/20 (20)

HPV16
HPV18

HPV16/18
PCR (E6 gene) 2014

Serous, Endometrioid, Mucinous, Clear-cell 1/191 (0.52) HPV18 qRT-PCR (E6/E7 genes) 2016

EOC
5/100 (5) 
4/100 (4) 
1/100 (1)

HPV16 
HPV18 
HPV33

Nested PCR (L1 gene); DNA sequ-
encing 2017

EOC 40/99 (40.4) HPV2, 4, 5, 6b, 7, 10, 16, 18, 32, 48, 49, 50, 
60, 54, 92, 96, 101, 128, 129, 131, 132

Microarray-based 
method, PathoChip Array 2017

Non-cancerous tissue surrounding tumor 20/20 (100) HPV41, 88, 53, 103

EOC
19/27 (70.4) 

2/27 (7.4) 
1/27 (3.7)

HPV16 
HPV6 

HPV45
Nested PCR (E6 gene); DNA sequ-

encing 2019

Metastatic ovarian tumors 4/ 4 (100) HPV16
Benign ovarian tumors 2/8 (25)

Serous adenocarcinoma 6/12 (50) CMV Nested PCR (UL55 gene) 2012
Mucinous adenocarcinoma 3/6 (50)
Endometrioid adenocarcinoma 3/6 (50)
Borderline serous OC 3/6 (50)

Serous adenocarcinoma and other histotypes 34/45 (75.5)
11/42 (26.2)

CMV (IE)
CMV (pp65) IHC (IE and pp65) 2018

Benign ovarian cystadenoma 20/30 (67)
4/29 (14)

CMV (IE)
CMV (pp65)

HGSOC with prechemotherapy 8/10 (80) CMV (IE) IHC (IE and pp65), ISH (DNA 
ß2.7) 2018

HGSOC with neoadjuvant chemotherapy

4/10 (40)
3/3 (100)
4/9 (44)

5/8 (62.5)
5/5 (100)

CMV (pp65)
CMV (DNA)

CMV (IE)
CMV (pp65)
CMV (DNA)

EOC 
Metastatic ovarian tumors 
Benign ovarian tumors

19/27 (70.4) 
4/4 (100) 

0/8 (0)
CMV Nested-PCR (US28 gene), DNA 

sequencing 2019

Serous, mucinous, and endometrioid adenocarcinomas, clear–cell 
carcinomas 1/191 (0.5) CMV qRT-PCR, DNA sequencing 2019

Ovarian serous cystadenocarcinoma 0/419 (0) EBV RNA-Seq 2013

Serous OC 38/487 (7.8) EBV miRNA expression, qRT-PCR 2014



interpreted as proof of causation, and the current literature on HPV, 
CMV, and EBV in ovarian cancer remains insufficient to establish a 
definitive etiologic role. 
MATERIAL AND METHODS 

This article was prepared as a narrative review of the published 
literature on gynecologic malignancies in women living with HIV, 
with particular attention to ovarian cancer. Relevant studies were 
identified through searches of major biomedical databases, includ-
ing PubMed, Scopus, Web of Science, and Google Scholar. The search 
included combinations of keywords such as “HIV,” “women living 
with HIV,” “ovarian cancer,” “gynecologic malignancies,” “HPV,” “an-
tiretroviral therapy,” “immune dysfunction,” and “clinical manage-
ment.” Studies published in English and considered relevant to the 
epidemiology, mechanisms, diagnosis, treatment, and outcomes of 
gynecologic malignancies in women with HIV were reviewed. Prior-
ity was given to systematic reviews, meta-analyses, cohort studies, 
clinical studies, and key mechanistic papers directly related to the 
topic. Articles considered unrelated to the scope of the review or 
lacking clear relevance to HIV-associated gynecologic malignancies 
were excluded. Because this work was conducted as a narrative re-
view, a formal risk-of-bias assessment and PRISMA-style study flow 
diagram were not performed.

RESULTS AND DISCUSSION
Epidemiology of Ovarian Cancer in HIV-Positive Women
OC shows challenging health implications because patients are fre-
quently diagnosed at advanced stages, when mortality risks are 
high despite the relative infrequency of the disease. Researchers 
have conducted multiple investigations to study the epidemiology 
of ovarian cancer in HIV-positive women because of its implications 
for incidence trends, disease presentation, and clinical outcomes.

Incidence: Scientific investigations have produced mixed findings 
regarding the incidence of ovarian malignancy among women with 
HIV. A comprehensive systematic review and meta-analysis report-
ed a standardized incidence ratio (SIR) of 3.21 (95% confidence in-
terval (CI): 2.29–4.13), suggesting a possible increased occurrence 
of OC in HIV-positive women relative to HIV-negative counterparts 
(1). Conversely, other investigations have reported no statistically 
significant variation in incidence rates. For instance, an extensive 
cohort study documented 42 occurrences of OC among HIV-posi-
tive women, resulting in a standardized incidence ratio (SIR) of 1.05 
(95% confidence interval (CI): 0.75–1.42), thereby suggesting no 
appreciable elevation in risk (42). Taken together, these findings in-
dicate that the association between HIV and OC incidence remains 
uncertain, as the available evidence is limited, heterogeneous, and 
largely observational. These inconsistencies underscore the imper-

EOC 0/27 (0) EBV qRT-PCR, nested PCR 2019

Serous, mucinous, and endometrioid adenocarcinomas, clear–cell 
carcinomas

10/191 (5.2) EBV qRT-PCR, DNA sequencing, ISH 2019

Table 2. Studies reporting detection of viral markers in ovarian tumor samples (33, 51, 52, 53)

a Histology of tumors as originally described by cited authors; n, number of cases with the virus genotype; HPV, human papillomavirus; CMV, cytomegalovirus; EBV, Epstein-Barr virus; PCR, polymerase chain reaction; qRT-
PCR, quantitative-real-time PCR; ISH, In situ hybridization; IHC, immunohistochemistry; OC, ovarian cancer; EOC, epithelial ovarian cancer; HGSOC, high grade serous ovarian carcinoma.
Note: Detection of viral DNA, RNA, or protein in ovarian tumor tissue indicates viral presence only and does not by itself establish a causal or etiologic role in ovarian carcinogenesis.
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ative for further investigative studies to clar-
ify the epidemiology of OC within this demo-
graphic.

Presentation and Clinical Characteristics: 
Limited data are available regarding the clin-
ical presentation of ovarian cancer in women 
living with HIV. In a multi-institutional co-
hort of 57 HIV-infected women with gyneco-
logic cancers, 9 were diagnosed with ovarian 
cancer, and most of these cases (89%) were 
reported at advanced stage (II–IV). The me-
dian age at ovarian cancer diagnosis was 50 
years, 77.8% of patients were Black, 77.8% 
were receiving combination antiretrovi-
ral therapy at the time of cancer diagnosis, 
and the median CD4 count was 403 cells/
mm³. Although these findings provide use-
ful descriptive clinical observations, they 
are based on a very small ovarian cancer 
subgroup and should therefore be interpret-
ed with caution. These data do not support 
broad conclusions regarding HIV-associated 
ovarian cancer biology, presentation, or man-
agement, and should instead be regarded as 
low-level, hypothesis-generating evidence 
(54, 55). The occurrence of ovarian cancer 
among women living with HIV remains in-
completely defined, with available studies 
showing mixed results. Research indicates 
that women with HIV face an increased sus-
ceptibility to non-AIDS-defining malignan-
cies, such as ovarian cancer. The rate of ovar-
ian cancer seems to be marginally elevated 
in HIV-positive women when compared to 
the general population, possibly as a result 
of HIV-induced immunosuppression, which 
may alter tumor biology and accelerate its 
progression (56, 57, 58).

Pathophysiology of Ovarian Cancer in 
HIV-positive Women
Approximately 23% of adnexal tumors are 
linked to hereditary syndromes, predomi-
nantly hereditary breast and OC syndrome 
or Lynch syndrome, both of which are im-
plicated in epithelial tumors. However, less 
common genetic conditions can give rise 
to non-epithelial ovarian tumors. Ovarian 

malignancies associated with BRCA gene 
germline mutations typically manifest as 
high-grade serous carcinomas of tubal or-
igin, while those linked to Lynch syndrome 
are most often endometrioid or clear cell 
carcinomas. Familial predisposition can 
also lead to sex-cord tumors, including Ser-
toli-Leydig cell tumors in DICER syndrome 
and sex-cord tumors with annular tubules 
in Peutz-Jeghers syndrome (59, 60, 61, 21, 
62, 63, 64, 65, 66, 67). And a study explores 
the association between DNA methylation 
(DNAm) in blood-derived leukocytes and ep-
ithelial ovarian cancer (EOC). The research-
ers analyzed blood-based DNAm in 336 EOC 
cases and 398 controls, concentrating on 
high-quality CpG loci that did not show any 
association with variations in white blood 
cell type distributions. Among 13,816 CpGs, 
no significant associations were found with 
survival, although eight CpGs exhibited 
survival associations at p < 10^−3, includ-
ing methylation within a CpG island in the 
promoter region of GABRE. Conversely, 53 
CpG methylation sites were significantly 
linked to EOC risk. The strongest associa-
tion was found with the methylation probe 
cg04834572, located approximately 315 kb 
upstream of DUSP13. Other CpGs associat-
ed with the disease included those near or 
within HHIP, HDAC3, and SCR. DNA methyla-
tion’s role in ovarian cancer is complex, with 
tumor tissue exhibiting distinct methylation 
patterns that correlate with histopathology. 
Blood-based DNAm patterns in relation to 
disease etiology and outcome have gained 
considerable attention, particularly in study-
ing the variation in global methylation lev-
els, the impact of exogenous exposures on 
leukocyte methylation, and the influence of 
inherited variants on leukocyte methylation 
(mQTL) (68, 69, 70, 71, 72, 73, 74, 75, 76).
Moreover, the findings revealed that ovarian 
epithelial tumor cells exhibited a simultane-
ous upregulation of miR-200, suppression of 
its four target genes (ZEB1, ZEB2, TGFβ1, and 
TGFβ2), and increased expression of down-
stream effector genes negatively modulated 
by these targets. Serous tubal intraepitheli-

EOC 0/27 (0) EBV qRT-PCR, nested PCR 2019

Serous, mucinous, and endometrioid adenocarcinomas, clear–cell 
carcinomas

10/191 (5.2) EBV qRT-PCR, DNA sequencing, ISH 2019
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al carcinoma (STIC) tumor cells demonstrated 
analogous expression patterns, though the ob-
served effects did not achieve statistical signifi-
cance due to limited sample sizes. Introduction 
of synthetic miR-200 precursors into normal 
ovarian surface epithelial (OSE) and fallopian 
tube epithelial (FTE) cells corroborated a re-
duction in target gene expression alongside 
elevated levels of effector genes such as CDH1, 
CRB3, and EpCAM in both cell types. Notably, 
only FTE cells displayed a specific induction of 
CA125 following miR-200 precursor transfec-
tion. The activation of the miR-200 pathway 
appears to be an early molecular event predis-
posing OSE and FTE cells to oncogenic trans-
formations and histologic specialization. That 
high-grade serous ovarian carcinomas (HG-
SOC) are typically characterized by elevated 
CA125 levels, the observed induction of CA125 
expression in FTE cells upon miR-200 precur-
sor transfection aligns with the hypothesis that 
HGSOC originates in the distal fallopian tube 
epithelium (77, 78, 79, 47, 80, 81, 82, 83). And 
OC represents a prevalent gynecological malig-
nancy characterized by an alarming mortality 
rate, rendering early diagnosis and therapeutic 
intervention exceptionally challenging. Cellular 
senescence, a fundamental biological phenom-
enon, exerts a pivotal influence on the initia-
tion, progression, and therapeutic responsive-
ness of ovarian cancer, including its reaction to 
chemotherapy and biotherapy. Nevertheless, 
the intricate molecular mechanisms govern-
ing senescence in ovarian cancer cells remain 
largely enigmatic. Sphingosine-1-phosphate 
(S1P), a crucial bioactive lipid, significantly 
contributes to oncogenesis and is synthesized 
via the phosphorylation of sphingosine kinase 
1/2 (SPHK1/2) at the cellular membrane, sub-
sequently engaging with sphingosine-1-phos-
phate receptors (S1PRs). Among these, S1PR1 
is implicated in tumorigenesis, while the S1P/
S1PR1/3 axis plays a regulatory role in angio-
genic processes. However, the precise function 
of Yes-associated protein (YAP) in orchestrat-
ing cellular senescence within OC remains to 
be elucidated (84, 85, 86, 87, 88, 89, 90). 

Clinical Manifestation and Diagnosis of 

Ovarian Cancer in HIV-Positive Women
Diagnosing ovarian cancer in women living 
with HIV may be challenging because overlap-
ping clinical symptoms can delay recognition. 
The symptomatology shared by HIV infection 
and cancer can obscure early detection, poten-
tially leading to delayed diagnoses. Additional-
ly, the lower engagement of HIV-positive wom-
en in routine cancer screenings may result in 
diagnoses at more advanced stages of the dis-
ease (57, 90). And a 38-year-old female with 
early-stage ovarian mucinous carcinoma com-
plicated by progressive bulbar paralysis (PBP) 
underwent a transabdominal right adnexal 
resection under regional anesthesia and epi-
dural block. Following a one-month follow-up, 
her CA19-9 levels dropped to 14.50 IU/ml. 
This case underscores the necessity of a mul-
tidisciplinary approach in the management 
of patients with germline ovarian carcinomas 
(GOCs) accompanied by PBP (92, 51, 93, 94, 
95).
A research analyzed 1,133 women diagnosed 
with invasive epithelial ovarian cancer (iEOC) 
in 2014 while the majority of participants were 
White (98%). It found that 2% had a maternal 
history of ovarian cancer, and 5% had a per-
sonal history of breast cancer. The median age 
of diagnosis was 66.8 years in the CD group 
and 68.7 years in the PC group. For high-grade 
serous carcinoma (HGSC), the median age of 
diagnosis was 67.0 years for the PC group and 
69.0 years for the CD group. The study also ex-
amined symptoms reported by women in both 
groups. In the PC group, 47% of women report-
ed symptoms, with abdominal discomfort be-
ing most common. When tested with the mod-
ified GSI and NSG, fewer symptomatic women 
in the PC group were identified compared to 
those in the CD group (27% vs. 61% by GSI and 
31% vs. 64% by NSG). Notably, only 39% of 
women with early-stage disease and 51% with 
advanced-stage disease in the PC group were 
symptomatic, compared to 84% and 91%, re-
spectively, in the CD group. Symptomatic wom-
en with HGSC commonly reported multiple 
symptoms, particularly abdominal ones, but 
the symptom profiles differed between the two 
groups (96, 20, 97, 98). And High-grade serous 
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ovarian carcinoma (HGSOC), recognized as the 
most fatal subtype of epithelial ovarian cancer 
(EOC), is frequently identified at an advanced 
stage. In women presenting with a detected 
pelvic mass, surgical intervention coupled with 
pathological evaluation remains the gold stan-
dard for EOC diagnosis. To enhance early de-
tection, a liquid biopsy utilizing cell-free DNA 
methylation profiling has been innovatively 
designed for assessing the risk of early-stage 
HGSOC (99, 100, 101, 102). Alongside, HGSOC 
represents the most prevalent and lethal form 
of ovarian epithelial malignancy, accounting 
for approximately 70% of ovarian cancer-re-
lated fatalities. The precise cellular progenitor 
of HGSOC remains a subject of debate, with 
both the fallopian tube epithelium (FTE) and 
ovarian surface epithelium (OSE) proposed as 
potential origins. This study employing genet-
ically engineered murine models and organoid 
systems evaluated the tumorigenic potential 
of FTE and OSE, demonstrating that both cell 
types exhibit identical oncogenic aberrations. 
The concurrent inactivation of the RB protein 
family alongside Tp53 mutation in Pax8⁺ FTE 
precipitated the formation of serous tubal in-
traepithelial carcinoma (STIC), which rapidly 
disseminated to the ovarian surface. Intro-
ducing the same genetic alterations into Lgr5⁺ 
OSE or OSE-derived organoids also resulted 
in metastatic HGSOC, albeit with prolonged 
latency and reduced penetrance. Transcrip-
tomic analyses revealed distinct gene expres-
sion profiles between tumors originating from 
FTE and OSE, and comparative transcriptom-
ics and genomics indicate that human HGSOC 
likely arises from both cellular lineages. These 
findings support a dualistic model of HGSOC 
pathogenesis and imply that the cellular origin 
may play a critical role in shaping therapeutic 
responsiveness (103, 104, 105, 106, 107, 108, 
109, 110).
Additionally, OC represents a highly lethal gy-
necological malignancy in women, character-
ized by a poor prognosis primarily due to the 
absence of reliable early diagnostic markers. 
KAZN, a gene implicated in various biological 
processes during development, has been as-
sociated with aberrant cellular behaviors such 

as malignancy. This investigation assessed 
KAZN expression and methylation patterns 
as potential biomarkers (Table 3) for the ear-
ly detection of OC. Data obtained from Gene 
Expression Omnibus (GEO) microarrays, The 
Cancer Genome Atlas (TCGA), and the Clinical 
Proteomic Tumor Analysis Consortium (CP-
TAC) were analyzed to explore the relationship 
between KAZN expression and clinical fea-
tures of OC. The findings revealed that KAZN 
was upregulated in ovarian epithelial tumors 
and correlated with patient survival outcomes. 
The CpG site cg17657618 within KAZN exhib-
ited a positive correlation with mRNA expres-
sion, with significant differential methylation 
observed between stage I/II and stage III/IV 
OC groups. Additionally, this study introduc-
es a novel approach for distinguishing tumor 
and normal tissues in OC based on DNA meth-
ylation profiles within the KAZN gene body 
region (111, 112, 113, 114). A three-marker 
serum panel based on DNA methylation was 
developed using ultra-high coverage bisulfite 
sequencing in 151 women and subsequently 
validated in 250 women with diverse condi-
tions, particularly those associated with ele-
vated CA125 levels, such as endometriosis and 
other benign pelvic masses. This marker panel 
effectively distinguished high-grade serous OC 
patients from healthy women or those with 
benign pelvic masses, achieving a specificity 
of 90.7% and sensitivity of 41.4%. After che-
motherapy, the levels of all three markers sig-
nificantly decreased and accurately identified 
78% of responders and 86% of non-respond-
ers. The study concluded that DNA methyla-
tion signatures in cell-free DNA hold promise 
for detecting ovarian cancer up to two years 
prior to diagnosis and could potentially inform 
personalized treatment strategies. Also, the 
use of innovative collection vials, which stabi-
lize blood cells and minimize background DNA 
contamination in serum or plasma, may en-
hance the clinical application of liquid biopsy 
approaches (Figure 1) (115, 25, 79, 116, 117).
For instance, Medical personnel incorrect-
ly diagnosed a 65-year-old woman who gave 
birth many times of having massive ascites 
based on her enlarged abdomen. Right giant 
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Figure 1. Evaluated plasma samples between 74 epithelial ovarian cancer patients and 86 healthy volunteers combined 
with 20 benign case patients through Cell-free Methylated DNA Immunoprecipitation Sequencing [cfMeDIP-seq] analysis 
to identify cancer and non-cancer sample classifications. Researchers performed preoperative blood processing after 
which they analyzed DNA methylation markers through machine learning to distinguish cancerous from non-cancerous 
tissue samples. The analysis of late-stage ovarian cancer through Area Under the Receiver Operating Characteristic Curve 
[AUROC] testing achieved high classification precision rates between 0.97–0.98 but early-stage detection yielded en-
couraging results between 0.86–0.96. The efficiency of models based on late-stage clinical data decreased in early-stage 
diagnosis while early-stage diagnostic markers yielded comparable performance for both early and late lesions. The 
discovery demonstrates that cfMeDIP-seq performs at an equivalent or better level than the Cancer Antigen 125 [CA125] 
protein marker for detecting latent ovarian cancer [123, 124, 125].

Test Name Marker(s) Modality Potential Clinical 
Application(s)

Average 
Sens./Spec. 

(%)

N/A CA125 Protein Preoperative diagnostic, Prognostic 
(FDA cleared) 83.7/86.0

ROMA® CA125, HE4, and Menopause Sta-
tus Protein Preoperative diagnostic, Prognostic 

(FDA cleared) 85.3/80.9

CPH-I CA125, HE4, and Age Protein Preoperative diagnostic, Prognostic 82.2/78.9

OVA1® CA125, ApoA-1, TTR, TF, and B2M Protein Preoperative diagnostic, Prognostic 
(FDA cleared) 87.7/52.6

Overa® CA125, ApoA-1, TF, HE4, and FSH Protein Preoperative diagnostic, Prognostic 
(FDA cleared) 91.1/67.6

N/A CA125, CA 15-3, CA72-4, and 
MCSF Protein Diagnostic 69.5/98.0

PapSEEK ctDNA mutations Genetic Diagnostic, Prognostic 63.0/99.9

N/A OPCML hypermethylation Epigenetic Screening, Diagnostic, and Prog-
nostic 90.1/91.8

N/A ZNF154 hypermethylation Epigenetic Diagnostic 67.6/93.5

CancerSEEK ctDNA mutations and glycopro-
teins Pan-cancer Screening, Diagnostic, and Prog-

nostic 96.0/99.0

N/A miR-200(a/b/c) + miR-320 + miR-
141, among others MicroRNA Diagnostic, Prognostic 85.3/96.0

N/A VLDL, LDL, lysoPC, valine, alanine, 
and ceramides Metabolite Prognostic 78.9/93.2

Table 3. Selected ovarian cancer biomarkers and their reported diagnostic or prognostic applications in the 
literature (126, 127, 128, 129, 35, 130, 131)

CA125, cancer antigen 125; ApoA-1, apolipoprotein A1; TTR, transthyretin; TF, transferrin; B2M, beta-2-microglobulin; HE4, human epididymis 
protein 4; FSH, follicle stimulating hormone; CA72-4, cancer antigen 72-4; CA 15-3, cancer antigen 15-3; MCSF, macrophage colony stimulating 
factor; VLDL, very low-density lipids; LDL, low-density lipids; LysoPC, Lysophosphatidylcholines; ctDNA; circulating tumor DNA.
Note: Although several biomarkers have been investigated for early detection, these assays should not be interpreted as established screening tools 
for asymptomatic average-risk women. Rather, they are better viewed as diagnostic, triage, prognostic, or investigational approaches.
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multiloculated ovarian cyst was identified 
through abdominal ultrasound scan. The sur-
gical procedure called cystectomy completed 
without difficulty. Histopathology revealed 
mucinous cystadenoma. The medical example 
shows why professionals need to detect huge 
cystic ovarian tumors because these tumors 
sometimes appear as enormous ascites while 
leading physicians down incorrect diagnostic 
paths. The case demonstrates the necessity 
for quick identification and suitable treatment 
of highly unusual types of ovarian cysts (118, 
119, 120, 121, 122).

Risk Factors and Comorbidities
Mechanisms Linking HIV to Increased Cancer 
Risk: - Explore the underlying biological mech-
anisms that elevate the risk of ovarian cancer 
in HIV-positive women. The persistent immune 
activation and immunosuppressive state in-
duced by HIV may enhance vulnerability to a 
range of malignancies, including ovarian can-
cer. Factors associated with HIV, such as di-
minished CD4 counts and inadequate antiret-
roviral therapy (ART), may further amplify 
the risk of developing cancer (56). Horackova 
et al. (2024) conducted at Charles University 
in Prague revealed that patients diagnosed 
with early-onset OC at or before the age of 30 
exhibit distinct characteristics compared to 
those with late-onset OC, particularly regard-
ing uncertain germline cancer predisposition. 
The study determined that merely 6.9% of ear-
ly-onset OC cases harbored a germline patho-
genic variant (GPV) in high-penetrance genes 
associated with OC susceptibility, highlighting 
a potential divergence in genetic etiology (132, 
133, 134).
HGSOC represents the most prevalent and 
lethal form of ovarian cancer in both Canada 
and the United States. Approximately 20-30% 
of these cases are linked to inherited patho-
genic or likely pathogenic variants (PVs) in 
cancer susceptibility genes. Women carrying 
inherited BRCA1/2 PVs face an ovarian cancer 
risk ranging from 17-44%, while PVs in other 
ovarian cancer-related genes confer a 6-24% 
risk. Genetic testing is now a standard rec-
ommendation for all HGSOC diagnoses, irre-

spective of the patient’s age or family history. 
Recently, the role of genetic testing in HGSOC 
has evolved beyond identifying hereditary 
cancer syndromes; it is also pivotal in identi-
fying patients who could benefit from target-
ed therapeutic approaches. For instance, poly 
(ADP-ribose) polymerase inhibitors (PARPi) 
have demonstrated superior outcomes in the 
treatment of HGSOC, particularly in those with 
BRCA1/2-associated cancers. Implementing 
routine reflex testing for BRCA1/2 mutations 
in all newly diagnosed HGSOC cases could en-
hance treatment precision and streamline the 
genetic testing process (Figure 2) (135, 136, 
137, 138, 139, 60, 140, 141, 142). According to 
Öfverholm et al. (2023), “the overall diagnostic 
yield was 16.6%, with BRCA1/2 variants found 
in 8.9% of women. In addition to BRCA1/2, 
11 other genes increased diagnostic yield by 
7.7%” (143, 144, 145). And Germline muta-
tions in the BRIP1 gene have been linked to a 
moderate increased risk for OC, though its role 
in the pathogenesis of breast cancer (BC) re-
mains debated. A study was conducted to eval-
uate the impact of deleterious BRIP1 germline 
mutations on susceptibility to both BC and OC. 
The findings revealed that BRIP1 loss-of-func-
tion (LoF) mutations are associated with a sig-
nificantly elevated risk of OC in familial index 
patients, particularly in those with late-onset 
OC. No substantial correlation between BRIP1 
LoF mutations and familial BC was identified. 
Furthermore, in familial BC patients without a 
family history of OC, no significant association 
was found. Among 1,027 familial BC index pa-
tients with a history of OC, the prevalence of 
BRIP1 mutations was notably higher than in 
controls. The higher mutation frequency ob-
served in this group was attributed to the pres-
ence of OC within these families, as indicated 
by the negative correlation between BRIP1 
LoF mutations and familial BC in the absence 
of OC history. Moreover, rare missense variants 
predicted to be damaging were significantly 
more common in OC patients compared to BC 
patients, though no such association was ob-
served for BC (146, 147, 148, 149, 150, 151, 
152, 153).
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Mechanisms Linking HIV to Increased 
Ovarian Cancer Risk
Although HIV infection has been correlated 
with an augmented susceptibility to certain 
malignancies, the precise biological mecha-
nisms underpinning its potential linkage to 
an increased risk of ovarian cancer remain in-
adequately elucidated. Nevertheless, multiple 
plausible pathways may play a contributory 
role in this association: 
1.	 Immunosuppression: HIV-mediated deteri-

oration of immune function compromises 
the body’s capacity for oncogenic surveil-
lance and eradication of neoplastic cells, 
thereby potentially predisposing individu-
als to an elevated risk of malignancy (154).

2.	 Chronic inflammation: Sustained immune 
activation and prolonged inflammatory 

responses in HIV-positive individuals may 
foster a microenvironment that facilitates 
oncogenesis, potentially contributing to 
the pathogenesis of OC (155).

3.	 Carcinogenic Viral Co-infections: Individu-
als with HIV exhibit an increased suscep-
tibility to oncogenic viral infections, such 
as human papillomavirus (HPV), which 
are established contributors to several ma-
lignancies, particularly cervical, anal, and 
other squamous cancers; however, this 
should not be interpreted as evidence of a 
causal role in ovarian cancer (56).

4.	 Direct Impact of HIV Proteins: Viral pro-
teins such as gp120 and Tat have been 
implicated in oxidative stress and altered 
cellular signaling in experimental systems; 
however, their relevance to ovarian car-
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Figure 2. The analysis highlights Homologous Recombination Deficiency [HRD] Score as a key biomarker in cancer prog-
nosis and treatment. Higher HRD scores correlate with increased Breast Cancer Gene 1/2 (BRCA1/2) mutations, genetic 
instability, and lower survival rates, emphasizing its dual role-sensitizing tumors to therapy while driving malignancy. In-
tegrating HRD scoring into clinical strategies is crucial for personalized treatment and improved outcomes [160, 161, 162].
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cinogenesis remains hypothetical, and an 
ovarian-specific oncogenic mechanism has 
not been established (155).

Although these pathways may be biologically 
plausible in a general oncogenic context, cur-
rent evidence does not establish HPV or HIV 
proteins as ovarian-specific drivers of carcino-
genesis. The persistent immune activation and 
immunosuppressive state induced by HIV may 
enhance vulnerability to a range of malignan-
cies, including ovarian cancer. Factors associ-
ated with HIV, such as diminished CD4 counts 
and inadequate antiretroviral therapy (ART), 
may further amplify the risk of developing 
cancer (156, 157, 158, 159).

Impact of Antiretroviral Therapy on Ovari-
an Cancer
Impact of ART on Ovarian Cancer Risk:  The 
influence of antiretroviral therapy (ART) on 
the risk propensity for ovarian cancer. While 
ART has markedly enhanced the life expectan-
cy of individuals living with HIV, certain stud-
ies propose that the long-term use of ART may 
engage in intricate interactions with cancer 
pathogenesis. For example, while ART may ef-
fectively suppress HIV viral load, it may not en-
tirely reduce the risks associated with HPV-re-
lated cancers; however, such evidence should 
not be extrapolated to imply an established ef-
fect on ovarian cancer incidence (57, 163, 164, 
165, 166).
The advent of antiretroviral therapy (ART) in 
1995 substantially altered the morbidity and 
mortality landscape of the HIV-infected pop-
ulation, thereby influencing the trajectory of 
cancer development. A retrospective obser-
vational study conducted at the Moffitt Can-
cer Center from 2000 to 2010 involving 279 
HIV-positive patients revealed that 33.5% of 
male patients presented with AIDS-defining 
cancers, with AIDS-related non-Hodgkin lym-
phoma (NHL) being the most prevalent. In 
contrast, 23% of males were diagnosed with 
non-AIDS-defining cancers (NADC), with anal 
cancer emerging as the most common. Among 
women, AIDS-related NHL was also the most 
frequent malignancy, affecting 19.5% of the 
cohort. Among white patients, the prevalence 

of AIDS-defining cancers was 34%, with NHL 
accounting for 21%, Kaposi’s sarcoma (KS) 
13%, and invasive cervical cancer (ICC) 1.5%. 
Non-AIDS-related NHL was the second most 
common cancer, followed closely by breast 
cancer and anal cancer, each with a prevalence 
of approximately 6.5%. The rising incidence of 
certain NADC is anticipated, as the HIV pop-
ulation experiences prolonged survival with 
chronic exposure to oncogenic viruses, such as 
HPV, HBV, and EBV, which contribute to viral 
replication and subsequent cancer develop-
ment (167, 168, 169, 170).

Treatment Approaches for Ovarian Can-
cer in HIV-positive Women
Treatment and Outcomes: Review the treat-
ment options for OC in HIV-positive women 
and the outcomes of these treatments. Given 
that many clinical trials exclude HIV-positive 
women, there is limited data on the effective-
ness of various treatment regimens. This sec-
tion should explore the clinical management 
of ovarian cancer in this population and the 
impact of HIV on treatment response and sur-
vival rates (57, 171).
OC ranks as the third most lethal malignancy 
among women, with chemotherapy serving 
as the primary therapeutic modality. Plati-
num-based agents, notably cisplatin, remain 
the cornerstone of treatment for OC patients. 
Nevertheless, resistance to cisplatin often cul-
minates in therapeutic inefficacy and tumor 
relapse. This resistance is attributed to mul-
tiple mechanisms, including reduced intracel-
lular accumulation of cisplatin, amplified drug 
efflux, modifications in DNA repair pathways, 
and the activation of signaling networks that 
impede apoptotic processes (172). Emerg-
ing research indicates a connection between 
chemotherapy resistance and ferroptosis, an 
iron-dependent form of cell death. Ferroptosis 
is triggered by the excessive buildup of lipid 
peroxides, which can potentially enhance che-
mosensitivity by amplifying oxidative stress. 
Despite the initial success of platinum-based 
therapies, the emergence of resistance pres-
ents a formidable challenge, undermining 
long-term treatment efficacy (173, 174, 175, 
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176, 177, 178, 179). Deficiency in homologous 
recombination repair (HRD) is a prevalent 
characteristic in high-grade serous carcino-
mas of the ovary, fallopian tube, and perito-
neum (HGSC) and is associated with height-
ened susceptibility to PARP inhibitor (PARPi) 
therapy. While HRD testing holds potential for 
refining the use of PARPi in HGSC, its clinical 
implementation remains a subject of debate 
(180, 181, 182, 162, 183).
Furthermore; the expression of Forkhead Box 
M1 (FOXM1) is strongly correlated with che-
motherapy resistance and poor prognosis in 
patients with non-serous epithelial ovarian 
cancer (EOC). FOXM1, an oncogene that is ab-
errantly upregulated in various solid malig-
nancies, including serous EOC, has yet to be 
fully elucidated in the context of non-serous 
EOCs. It investigated the expression of FOXM1 
and its association with prognosis across the 
three primary subtypes of EOC, as well as its 
involvement in tumorigenesis and chemoresis-

tance through in vitro analysis (184, 185, 186). 
OC encompasses a diverse spectrum of neo-
plastic disorders, primarily exhibiting loco-re-
gional propagation within the ovary and adja-
cent pelvic structures. Over 90% of malignant 
ovarian neoplasms originate from epithelial 
cells, with high-grade serous ovarian carcino-
ma (HGSOC) representing the most prevalent 
and aggressive subtype. Given its hallmark fea-
tures, including homologous recombination 
deficiency and ubiquitous TP53 mutations, 
HGSOC serves as the principal model guiding 
treatment protocols for epithelial ovarian can-
cer (EOC). Among emerging therapeutic mo-
dalities, gene therapy-particularly virothera-
py-has garnered significant interest, yielding 
promising preclinical outcomes (Figure 3). 
Adenoviruses (Ad) remain the most extensive-
ly characterized vectors for virotherapy, owing 
to their high genomic payload capacity, broad 
tropism for both proliferating and quiescent 
cells, non-integrative nature, and relatively 

Figure 3. Challenges in Adenoviral Vector Delivery: Introduction of adenoviral vectors into the complex peritoneal bio-
logical environment creates major difficulties for efficient tumor infection. Suboptimal viral distribution combined with 
accelerated aggregation and clearance as well as cytotoxic effects stand as barriers to successful delivery. The therapeu-
tic benefits of uniform treatment and EOC cell infection become obstructed when these limitations occur. The execution 
of genetic and chemical and physical vector modifications serves to make the delivery more specific while reducing 
unwanted side effects in IP applications. Performance of Ad vectors depends on the interaction of three primary anatom-
ical structures together with two immunological elements which consist of the liver (L), omentum (O), mesentery (M), 
tumor (T) along with dendritic cells (DC) and natural killer (NK) cells [187].
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Figure 4. Oncolytic adenoviruses (Ads) selectively replicate in ovarian cancer cells, inducing oncolysis and 
enhancing immune activation. They trigger the release of tumor antigens, boost antiviral responses, and recruit 
immune cells to overcome immunosuppression. When combined with immunotherapy, they help prevent T cell 
exhaustion and enhance anti-tumor immunity [187, 193].

mild pathogenicity in human hosts (Figure 4) 
(187, 188, 189, 190, 191, 192).

Management Strategy for ART-Naive Indi-
viduals Living with HIV and Cancer
ART Initiation and Considerations: Current 
HIV guidelines recommend antiretroviral 
therapy (ART) for all people living with HIV 
and advise initiation immediately, or as soon 
as possible after diagnosis, regardless of CD4 
count. In patients with cancer, timely ART ini-
tiation is important because it improves im-
mune recovery, reduces HIV-related morbidi-
ty, and supports safer oncologic management. 
ART selection in this setting should be individ-
ualized, with particular attention to potential 
drug–drug interactions between antiretroviral 
agents and anticancer therapies, as well as an-
tiemetics, corticosteroids, anticoagulants, and 
other supportive medications (225)
Recommended Regimens: In adults, current 
preferred initial regimens are generally based 
on an integrase strand transfer inhibitor (IN-
STI) combined with nucleoside reverse tran-

scriptase inhibitors (NRTIs). In selected clin-
ical situations, simplified two-drug regimens 
may also be appropriate. For patients under-
going cancer treatment, INSTI-based regimens 
are often favored because they are generally 
better tolerated and have a lower risk of clin-
ically significant drug–drug interactions than 
boosted regimens. Regimen choice should 
therefore be made in coordination with HIV 
and oncology specialists and tailored to organ 
function, concomitant medications, and treat-
ment goals (225)
Overcoming Barriers to ART: Barriers to ART 
initiation in patients with cancer may include 
delayed coordination between specialties, 
concerns about toxicity, adherence challenges, 
and the complexity of multimodal treatment. 
These barriers should be addressed through 
multidisciplinary care, early treatment plan-
ning, and close follow-up to ensure that HIV 
management is integrated with cancer therapy 
(225).
Urgent ART Initiation: Although ART is rec-
ommended for all people with HIV, prompt ini-
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References Country N HIV status Reference test Sensitivity 
(%)

Specificity 
(%)

Akinwuntwan et al Nigeria 205 HIV-posi-
tive

Histology 
(CIN2+) 76 83

Mabeya et al Kenya 150 HIV-posi-
tive

Histology 
(CIN2+) 70 51

Kuhn et al South Af-
rica 956 Mixed Histology 

(CIN2+) 64 74

Fihrnaber et al South Af-
rica 1,202 HIV-posi-

tive
Histology 
(CIN2+) 65 69

Dartell et al Tanzania 3,603 Mixed Cytology 
(HSIL+) 50 91

Chung et al Kenya 500 HIV-posi-
tive

Histology 
(CIN2+) 63 66

Chibwesha et al Zambia 200 HIV-posi-
tive

Histology 
(CIN2+) 48 92

Table 4. The diagnostic accuracy of VIA, as measured by sensitivity and specificity, varies among HIV-po-
sitive women across diverse studies

tiation is especially important in patients with 
advanced immunosuppression, AIDS-defining 
conditions, or malignancy-related risks of fur-
ther immune compromise. In such cases, care-
ful coordination is needed to balance rapid 
ART initiation with the timing of chemothera-
py and supportive care (194, 195, 225). 

Furthermore, the healthcare sector faces 
two main public health problems in sub-
Saharan Africa due to high frequencies of HIV 
infection and cervical premalignant lesions in 
HIV-positive females reaching 20% and 9% 
respectively. Cervical cancer (CC) is classified 
as an AIDS-defining malignancy, with a global 
incidence ranging from 43.3 to 69.8 per 100,000 
women. Persistent HPV infection compromises 
the host’s immune surveillance, facilitating the 
progression from premalignant cervical lesions 
to invasive carcinoma. The 2015 World Health 
Organization (WHO) guidelines expanded 
antiretroviral therapy (ART) eligibility to all 

HIV-positive individuals, thereby improving 
life expectancy but concurrently elevating 
the risk of developing other AIDS-related 
malignancies. CC incidence in Africa exhibits 
significant regional variability, with the 
underlying pathophysiological mechanisms, 
particularly in HIV-positive women, remaining 
incompletely elucidated. Disparities in 
the diagnostic performance of screening 
modalities across different geographic regions 
further complicate the establishment of an 
optimal screening strategy. While Pap smear 
testing demonstrates high diagnostic accuracy 
for cervical lesions, its implementation in 
low- and middle-income countries (LMICs) is 
constrained by financial, infrastructural, and 
human resource limitations. Consequently, 
reassessment of traditional cytology-based 
screening approaches is warranted to enhance 
coverage among women at elevated risk for 
invasive cervical carcinoma. Visual inspection 
with acetic acid (VIA) has been recommended 
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Table 5. The diagnostic accuracy of VIA, as measured by sensitivity and specificity, varies among HIV-posi-
tive women across diverse studies

References Country N HIV sta-
tus Test used Reference 

test
Sensitivity 

(%)
Specificity 

(%)

Fihrnaber 
et al

South 
Africa 1,202 HIV-posi-

tive HC2 (Qiagen) Histology 
(CIN2+) 92 51

Kuhn et al South 
Africa 956 Mixed HC2 (Qiagen) Histology 

(CIN2+) 94 64.4

Chibwesha 
et al Zambia 200 HIV-posi-

tive GeneXpert Histology 
(CIN2+) 88 60

Dartell et 
al

Tanza-
nia 3,603 Mixed HC2 (Digene) Cytology 

(HSIL+) 94.2 82.8

Chung et al Kenya 500 HIV-posi-
tive

Enzyme immu-
noassay

Histology 
(CIN2+) 83.6 55.7

Adamson 
et al

South 
Africa 308 HIV-posi-

tive

Aptima HPV 
mRNA assay on 

self-collected 
samples

HPV mRNA 
assay on 

clinician-col-
lected samp-

les

77.4 77.7

Segondy 
et al

South 
Africa 943 HIV-posi-

tive
careHPV and 

INNO-LiPA
Histology 
(CIN2+)

93.3 (ca-
reHPV) 

96.7 (IN-
NO-LiPA)

57.9 (ca-
reHPV) 

32.0 (IN-
NO-LiPA)

Ngou et al
South 
Africa; 

Burkina 
Faso

160 HIV-posi-
tive

HC2 and IN-
NO-LiPA

Histology 
(CIN2+)

88.8 (HC2) 
92.5 (IN-
NO-LiPA)

55.2 
32.1

Abbreviations: CIN2+, cervical intraepithelial neoplasia grade 2 or worse; HC2, Hybrid Capture 2; HIV, 
human immunodeficiency virus; HPV, human papillomavirus; HSIL+, high-grade squamous intraepithelial 
lesion, VIA, visual inspection with acetic acid.

as a cost-effective alternative for cervical 
cancer screening in resource-limited settings 
(Table 4, 5) (196, 197, 198, 199). 
Additionally, a retrospective cohort study 
examining HIV-positive women diagnosed 
with gynecologic malignancies revealed that 
the majority did not receive care adhering 
to National Comprehensive Cancer Network 
(NCCN) guidelines, resulting in poorer 
survival outcomes compared to those who 
did. The study analyzed data from 57 women 
diagnosed with vulvar, cervical, ovarian, and 
endometrial cancers between 2000 and 2015, 
with a median interval of 8.5 years between 
HIV diagnosis and cancer onset. Notably, 88% 
of the cohort comprised Black women. The 
findings underscore the necessity of addressing 

treatment-related toxicities and patient-
specific barriers to oncologic care in this 
population. The widespread implementation 
of combination antiretroviral therapy (cART) 
has significantly decreased mortality among 
HIV-positive individuals, leading to its 
universal recommendation. As life expectancy 
for these individuals improves, the demand 
for oncologic treatment, particularly for 
gynecologic malignancies, will continue to rise. 
Given this demographic shift, it is imperative 
to assess treatment modalities and clinical 
outcomes among HIV-positive women with 
gynecologic cancers. This retrospective cohort 
study aimed to evaluate adherence to NCCN 
guidelines and identify factors contributing 
to deviations from guideline-based oncologic 
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Vulvar 
N=15 

(26.3%)
Cervical 

N=26 (45.6%)
Ovary 
N=9 

(15.8%)

Uterine 
N=7 

(12.3%)
Total 
N=57

Stage I 8 (53.4%) 16 (61.5%) 1 (11.1%) 5 (71.4%) 30 (52.6%)

Stage II–IV 7 (46.6%) 10 (38.5%) 8 (88.9%) 2 (28.6%) 27 (47.4%)

Demographics Median 
(IQR)

Age 47 (38–50) 45 (35–46) 50 (44–51) 53 (44–68) 46 (38–50)

Body Mass Index 25.4 (23.1–
30.2)

27.1 (21.5–
28.9)

30.7 (25.2–
33.6)

34.7 (29.6–
38.2)

27.6 (23.1–
32.0)

Race Numbers 
(%)

Black 12 (80.0%) 24 (92.3%) 7 (77.8%) 7 (100%) 50 (87.7%)

White 3 (20.0%) 2 (7.7%) 2 (22.2%) 0 7 (12.3%)

Co-Morbidities Numbers 
(%)

Hypertension 3/13 
(23.1%) 6/23 (26.1%) 3/7 

(42.9%)
4/7 

(57.1%)
16/50 

(32.0%)

Diabetes 1/13 
(7.7%) 1/26 (3.8%) 1/7 

(14.3%)
1/7 

(14.3%) 4/54 (7.4%)

Illicit drug use (former 
or current)

4/14 
(28.6%) 5/26 (19.2%) 2/9 

(22.2%)
1/7 

(14.3%)
12/56 

(21.4%)

Hepatitis 6/14 
(42.9%) 8/26 (30.8%) 1/9 

(11.1%)
2/7 

(28.6%)
17/56 

(30.4%)

Psychiatric disease 3/14 
(21.4%) 7/26 (26.9%) 1/9 

(11.1%)
2/7 

(28.6%)
13/56 

(23.2%)

HIV factors Median 
(IQR)

Years from HIV diag-
nosis 9.5 (6–13) 4.5 (1–10) 12 (5–15) 11 (5–17) 8.5 (3–12)

CD4 count (cells/mm3) 284 (50–
494)

256 (110–
400)

403 (326–
683.5)

667 (100–
865)

315 (110–
494)

Viral Load (copies/ml) 400 (20–
32,233)

8,796 (1,045–
21,791)

357 (20–
400)

40 (20–
115)

400 (43.5–
15,723.5)

Numbers 
(%)

On cART 12 (85.7%) 13 (50%) 7 (77.8%) 6 (85.7%) 38 (67.9%)

Table 6. Demographic and Clinical Profiles of HIV-Positive Women with Gynecologic Cancer

care (Table 6) (54, 200). 



Patient 
ID

Tumor 
location

Tu-
mor 
HR

score

HR 
sco-
rea

Primary 
platinum 
response

Primary 
therapy out-

come
Age at 

diagnosis
FIGO

stage

Sur-
gical 

strate-
gy

Resi-
dual 

tumor 
after 

surgery 
(cm)

Progres-
sion after 
primary 
therapy

Time to 
prog-

ression 
(month)

Platinum 
free interval 

(days) in 
progressive 

disease

Survival/time to 
death (months)

H
R

 d
efi

ci
en

t

EOC423 Omentum 3.3 3.3 Sensitive CR 81 IIIC NACT 0 No - - Alive
EOC782 Omentum 7.7 7.7 Sensitive CR 60 IIIC PDS <1 Yes 32.2 831 Alive
EOC44 Ovary 9.1 11.7 Sensitive CR 61 IIIC PDS 0 No - - Alive

Ascites 14.3
EOC737 Ascites 12.5 12.5 Sensitive CR 69 IIIC PDS >1 No - - Alive
EOC148 Ovary 6.3 12.7 Sensitive CR 70 IIIC PDS >1 Yes 12.3 231 Alive

Adnex 19
EOC839 Mesentery 16.7 16.7 Sensitive CR 77 IIIC PDS 0 No - - Alive

CR 100% 
(6/6)

69.7(me-
dian) 60% 
81(range)

No 67% 
(4/6)Yes 

33%(2/6)
22.2(ave-

rage)
531(avera-

ge) Alive 100% (6/6)

To sum up, Patients who have HIV infection face an elevated danger of 
developing blood malignancies along with solid organ tumors. HAART 
has decreased HIV viral levels which both slows the progression to 
AIDS and minimizes opportunistic infections and hospital stays while 
protecting patients from death. The data from patients undergoing an-
tiretroviral therapy reveals decreasing numbers of neoplastic lesions 
which demonstrates how HAART might fight cancer development. Lab-
oratory evidence shows that antiretroviral drugs specifically protease 
inhibitors because multiple myeloma cells to halt their growth and die 
through apoptosis while nelfinavir creates a halt to cell division before 
causing melanoma cells to die through apoptosis. The HIV drugs Efa-
virenz (EFV) and Nevirapine (NVP) caused reversible cell proliferation 
reductions together with significant differentiation effects in primary 
human renal cell carcinoma cells. Some HIV medications that originat-
ed for inhibiting retroviral enzymes may serve as chemotherapeutic 
agents for cancer treatment. Current research lacks sufficient informa-
tion regarding the difference in anti-proliferative properties between 

anti-HIV medications on OC cells (201, 202, 203, 204).

Prognosis and Survival Outcomes
The analysis of 52 research studies confirmed that cancer stem cell 
markers ALDH1, CD117, CD133 and CD44 demonstrate substantial val-
ue for OC prognosis and prediction. Research data demonstrates that 
OS and DFS become shorter when ALDH1, CD117 or CD44s markers 
increase in expression. The assessment of CSC markers together could 
provide a solid prognostic method for making better decisions regard-
ing the treatment of OC patients (205, 206, 131, 207, 208). Otherwise, 
a functional homologous recombination (HR) assay has been devised 
to forecast both the primary chemotherapeutic response and long-
term survival outcomes in ovarian cancer patients. This innovation 
stems from the established correlation between homologous recombi-
nation deficiency (HRD) and heightened platinum sensitivity, a critical 
determinant of responsiveness to poly (ADP-ribose) polymerase inhib-
itors (PARPi). Given the absence of reliable diagnostic methodologies 

Table 7. Associations between HR score and therapeutic efficacy (209, 213, 214, 215)



Table 7. Associations between HR score and therapeutic efficacy (209, 213, 214, 215)
H

R
 lo

w

EOC606 Ovary, left 22.2 22.2 Sensitive CR 78 IIIC PDS 0 No - - Alive

EOC415

Ovary, left 20

24 Sensitive CR 65 IIIC PDS 0 No - - Alive

Ovary,

right
48.7

Ascites 28.6
Omentum 4.8

Perito-
neum 26.7

EOC740 Ascites 24 24 Resistant PR 60 IIIC NACT >1 Yes 9.1 63 Alive

EOC864 Ascites 25 25 Sensitive PR 69 IVB NACT <1 Yes 20 375 Dead to cancer 
/71.4

EOC23 Ascites 25 25 Sensitive CR 67 IIIC PDS 0 No - - Alive

EOC732 Perito-
neum 25 25 Sensitive PR 68 IIIC NACT >1 No - - Alive

EOC498 Adnex 24 25.5 Sensiti-
ve1 CR 54 IIIC PDS <1 No - - AliveOmentum 26.9

EOC1120 Ascites 27.3 27.3 Resistant PR 68 IVB PDS <1 Yes 9.2 71 Alive

EOC881 Ascites 28.6 28.6 Sensitive CR 59 IIIC NACT <1 Yes 11.8 207
Dead to cancer

/18.5
EOC691

Ascites (p) 40
31.9 Sensitive PR 68 IVB NACT <1 No - - AliveOvary(i) 23.8

CR 50% 
(5/10)PR 

50%(5/10)

65.6(medi-
an) 54–69 

(range)

No 60% 
(6/10)Yes 
40%(4/1)

12.6(ave-
rage)

179(avera-
ge)

Alive80% (8/10)
dead 20% (2/10) 

TTD = 45 (ave-
rage)

H
R

 p
ro

fic
ie

nt

EOC221 Ascites 38.5 38.5 Resistant PD 78 IIIC NACT >1 Yes 2.8 83 Dead to can-
cer/23.9

EOC664 Ascites 44.4 44.4 Resistant CR 61 IVB NACT <1 Yes 9.4 121 Dead to can-
cer/35.8

EOC26
Ascites (p) 53.3

56.3 Resistant PD 72 IIIC NACT 0 Yes 4.2 0 Dead to can-
cer/11.9Ascites (r) 59.3

EOC 933 Ovary, left 60 60 Sensitive CR 74 IIIC NACT 0 No - - Alive

EOC393 Ascites 78.3 78.3 Resistant PD,b 74 IIIC NACT n.a. Yes 2.1 8 Dead to cancer/2.1

40% CR (1/5) 
60% PD (3/5)

71.8(me-
dian) 

61–78(ran-
ge)

No 20% 
(1/5)Yes 

80% (4/5)
4.6(avera-

ge) 53(average)
Alive 20% (1/5)
dead 80% (4/5)

TTD = 18.4(ave-
rage)

Note: Enrolled in the PAOLA-1 trial subsequent to initial chemotherapy (ClinicalTrials.gov Identifier: NCT02477644). Abbreviations: I, interval; n.a. died during NACT, no interval debulking operation; P, primary; R, relapse; TTD, 
time to death. aFor patients with multiple samples, HR score is calculated as average. bDied during chemotherapy.
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to preemptively assess sensitivity to plati-
num-based regimens, researchers sought to 
develop an ex vivo functional HRD detection 
assay capable of predicting platinum respon-
siveness while simultaneously identifying pa-
tients suitable for targeted molecular thera-
pies (Table 7) (209, 210, 211, 212). 

Future Directions in Research
Research activity at the point where Human 
Immunodeficiency Virus (HIV) meets ovarian 
cancer requires special approaches and capa-
bilities. 
Merging Research Areas: Research now in-
vestigates how well checkpoint inhibitor im-
munotherapies function in treating ovarian 
cancer cases. Research into new strategies 
becomes essential because checkpoint in-
hibitors fail to achieve optimal results (216). 
Concurrently, studies on immunotherapeutic 
approaches in HIV-positive individuals have 
demonstrated encouraging outcomes, in-
dicating prospective advantages that merit 
comprehensive exploration (217). The inter-
section of these disciplines holds the poten-
tial to yield groundbreaking therapeutic ad-
vancements for individuals afflicted by both 
conditions.
Gaps in Current Knowledge: A dearth of com-
prehensive data persists regarding the preva-
lence and clinical outcomes of ovarian cancer 
in HIV-positive women, impeding the formu-
lation of personalized therapeutic strategies. 
Furthermore, the influence of HIV-induced 
immunosuppression on the progression of 
ovarian malignancies and their responsive-
ness to treatment remains inadequately in-
vestigated.
Potential for Integrated Therapies: The inte-
gration of antiretroviral therapy with novel 
oncological interventions, including PARP 
inhibitors and immunotherapeutic agents, 
presents a promising avenue. Synergistic 
combination regimens are currently under 
rigorous investigation to enhance clinical ef-
ficacy in the management of ovarian cancer 
(218, 219). The convergence of these thera-
peutic strategies has the potential to optimize 
treatment efficacy for individuals affected by 

both HIV and ovarian cancer. Conclude by 
underscoring the imperative for extensive 
research to elucidate the intricate interplay 
between HIV and ovarian cancer particularly 
with regard to enhancing early detection, re-
fining treatment approaches, and improving 
clinical outcomes for this demographic (57, 
220, 221, 222, 223, 224).

CONCLUSION

In conclusion, the available evidence regard-
ing ovarian cancer among HIV-positive wom-
en highlights a complex and still insufficiently 
understood intersection between immunode-
ficiency and oncogenesis, warranting further 
investigation. Although some studies suggest 
a possible association between HIV infection 
and ovarian malignancy, the current evidence 
remains limited, heterogeneous, and largely 
observational. Chronic HIV infection, immune 
dysregulation, chronic inflammation, and an-
tiretroviral therapy may represent biologi-
cally plausible contributing factors; however, 
their precise role in ovarian cancer risk has 
not been established. Given the multifaceted 
nature of this potential association, clinicians 
should maintain clinical vigilance for gyne-
cologic symptoms and individualized risk 
assessment in HIV-positive women, particu-
larly in those with a prolonged history of HIV 
infection. Moreover, future research should 
further investigate the molecular mecha-
nisms that may link HIV-related immune 
dysfunction, chronic inflammation, and viral 
or host-related cofactors to ovarian cancer 
development. Addressing these factors will 
enhance our understanding of the possible 
pathophysiological relationship between HIV 
and ovarian cancer and may help inform fu-
ture prevention and management strategies.

ACKNOWLEDGMENTS

The authors sincerely appreciate all research-
ers whose published work contributed.

Conflict of interest statement: 
No relevant conflicts of interest associated 
with this article have been disclosed.



JICM 2026;11(2) 162

Author Contributions: 
ABH: Development of the search strategy, ab-
stract review, and final data extraction. PN: 
Development of the search strategy, abstract 
review, and final data extraction. Both authors 
had full access to the study data. All authors 
have read and approved the final manuscript 
and accept responsibility for the integrity and 
publication of the work.

Data Availability: All data compiled is in the 
manuscript.
Funding Statement:
No funding was received to assist with the 
preparation of this manuscript.

REFERENCES

1.	 Smith AJB, Varma S, Rositch AF, Levinson K. 
Gynecologic cancer in HIV-positive women: 
a systematic review and meta-analysis. Am 
J Obstet Gynecol. 2019;221(3):194–207.e5.
doi:10.1016/j.ajog.2019.02.022.

2.	 Momenimovahed Z, Tiznobaik A, Taheri S, Sale-
hiniya H. Ovarian cancer in the world: epide-
miology and risk factors. Int J Womens Health. 
2019;11:287–99. doi:10.2147/IJWH.S197604.

3.	 Zamwar UM, Anjankar AP. Aetiology, epidemi-
ology, histopathology, classification, detailed 
evaluation, and treatment of ovarian cancer. 
Cureus. 2022;14(10):e30561. doi:10.7759/cu-
reus.30561.

4.	 Tossetta G. Metformin improves ovarian cancer 
sensitivity to paclitaxel and platinum-based 
drugs: A review of in vitro findings. Int J 
Mol Sci. 2022;23(21):12893. doi:10.3390/
ijms232112893

5.	 Matulonis UA, Sood AK, Fallowfield L, Howitt 
BE, Sehouli J, Karlan BY. Ovarian cancer. Nat 
Rev Dis Primers. 2016;2:16061.doi:10.1038/
nrdp.2016.61.

6.	 American Cancer Society. Ovarian cancer risk 
factors (Internet). 2021 Jan 26 (cited 2025 Mar 
15). Available from: https://www.cancer.org.

7.	 Stronach EA, Paul J, Timms KM, Hughes E, 
Brown K, Neff C, et al. Biomarker assessment 
of HR deficiency, tumor BRCA1/2 mutations, 
and CCNE1 copy number in ovarian cancer: 
associations with clinical outcome follow-
ing platinum monotherapy. Mol Cancer Res. 
2018;16(7):1103–11. doi:10.1158/1541-
7786.MCR-18-0034.

8.	 Filippova OT, Selenica P, Pareja F, Vahdatinia 

M, Zhu Y, Pei X, et al. Molecular characteriza-
tion of high-grade serous ovarian cancers oc-
curring in younger and older women. Gynecol 
Oncol. 2021;161(2):545–52. doi:10.1016/j.yg-
yno.2021.02.028.

9.	 Arildsen NS, Martin de la Fuente L, Måsbäck 
A, Malander S, Forslund O, Kannisto P, et al. 
Detecting TP53 mutations in diagnostic and 
archival liquid-based Pap samples from ovar-
ian cancer patients using an ultra-sensitive 
ddPCR method. Sci Rep. 2019;9(1):15506. 
doi:10.1038/s41598-019-51697-6.

10.	Casper C, Crane H, Menon M, et al. HIV/AIDS 
comorbidities: impact on cancer, noncommu-
nicable diseases, and reproductive health. In: 
Holmes KK, Bertozzi S, Bloom BR, et al., edi-
tors. Major Infectious Diseases. 3rd ed. Wash-
ington (DC): The International Bank for Recon-
struction and Development / The World Bank; 
2017 Nov 3. Chapter 3. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK525185/ 
doi:10.1596/978-1-4648-0524-0_ch3.

11.	Chay WY, McCluggage WG, Lee CH, Köbel M, Ir-
ving J, Millar J, et al. Outcomes of incidental fal-
lopian tube high-grade serous carcinoma and 
serous tubal intraepithelial carcinoma in wom-
en at low risk of hereditary breast and ovarian 
cancer. Int J Gynecol Cancer. 2016;26(3):431–6.
doi:10.1097/IGC.0000000000000639.

12.	ViiV Healthcare. HIV in women (Internet). 2023 
(cited 2025 Mar 19). Available from: https://
www.viivhealthcare.com

13.	Kaida A, Carter A, de Pokomandy A, Patterson 
S, Proulx-Boucher K, Nohpal A, et al. Sexual in-
activity and sexual satisfaction among wom-
en living with HIV in Canada in the context of 
growing social, legal and public health surveil-
lance. J Int AIDS Soc. 2015;18(Suppl 5):20284. 
doi:10.7448/IAS.18.6.20284.

14.	Mayo Clinic. HIV/AIDS (Internet). Mayo Clin-
ic; 2024 Feb 9 (cited 2025 Mar 19). Available 
from: https://www.mayoclinic.org/diseas-
es-conditions/hiv-aids/

15.	Hejran AB, Sarwari A, Hassand MH. Exploring 
the expensive therapeutic potential and clinical 
applications of viruses severe acute respiratory 
syndrome (SARS)-COV-2. Life Res. 2025;8(1):2.
doi:10.53388/LR20250002.

16.	HIV.gov. HIV and women’s health issues. U.S. 
Department of Health & Human Services; 2024 
Sep 16 (cited 2025 Mar 19). Available from: 
https://www.hiv.gov.

17.	Olin JL, Klibanov O, Chan A, Spooner LM. 
Managing Pharmacotherapy in People Liv-
ing With HIV and Concomitant Malignan-

https://www.cancer.org
https://www.ncbi.nlm.nih.gov/books/NBK525185/
https://www.ncbi.nlm.nih.gov/books/NBK525185/
https://www.viivhealthcare.com
https://www.viivhealthcare.com
https://www.mayoclinic.org/diseases-conditions/hiv-aids/
https://www.mayoclinic.org/diseases-conditions/hiv-aids/
https://www.hiv.gov


JICM 2026;11(2) 163

cy. Ann Pharmacother. 2019;53(8):812–32. 
doi:10.1177/1060028019833038.

18.	Hejran AB, Alimyar O, Afghan R, Niazi P. Ex-
ploring the multifaceted role of viruses in 
sustaining biodiversity: mechanisms, implica-
tions, and contributions to ecosystems stabil-
ity. Scientia Technol Sci Soc. 2024;1(2):35–49. 
doi:10.59324/stss.2024.1(2).04. 

19.	Kar SP, Berchuck A, Gayther SA, Goode EL, 
Moysich KB, Pearce CL, et al. Common genetic 
variation and susceptibility to ovarian cancer: 
Current insights and future directions. Cancer 
Epidemiol Biomarkers Prev. 2018;27(4):395–
404. doi:10.1158/1055-9965.EPI-17-0315.

20.	Koestler DC, Chalise P, Cicek MS, Cunningham 
JM, Armasu S, Larson MC, et al. Integrative 
genomic analysis identifies epigenetic marks 
that mediate genetic risk for epithelial ovar-
ian cancer. BMC Med Genomics. 2014;7:8.
doi:10.1186/1755-8794-7-8.

21.	Piedimonte S, Power J, Foulkes WD, Weber E, 
Palma L, Schiavi A, et al. BRCA testing in women 
with high-grade serous ovarian cancer: gyne-
cologic oncologist-initiated testing compared 
with genetics referral. Int J Gynecol Cancer. 
2020;30(11):1757–61.doi:10.1136/ijgc-2020-
001261.

22.	Pierre ME, Manneh R, Hernández A, Rodrí-
guez J, Fletcher AV, Ramírez HM, et al. Expert 
consensus: Profiling and management of ad-
vanced or metastatic epithelial ovarian cancer. 
Rev Colomb Obstet Ginecol. 2024;75(1):4094. 
doi:10.18597/rcog.4094.

23.	Ducie J, Dao F, Considine M, Olvera N, Shaw 
PA, Kurman RJ, et al. Molecular analysis of 
high-grade serous ovarian carcinoma with and 
without associated serous tubal intra-epithe-
lial carcinoma. Nat Commun. 2017;8(1):990.
doi:10.1038/s41467-017-01217-9.

24.	Pfisterer J, Shannon CM, Baumann K, Rau J, 
Harter P, Joly F, et al. Bevacizumab and plati-
num-based combinations for recurrent ovar-
ian cancer: a randomised, open-label, phase 
3 trial. Lancet Oncol. 2020;21(5):699–709.
doi:10.1016/S1470-2045(20)30142-X.

25.	Kim J, Park EY, Kim O, Schilder JM, Coffey DM, 
Cho CH, et al. Cell origins of high-grade serous 
ovarian cancer. Cancers. 2018;10(11):433.
doi:10.3390/cancers10110433.

26.	Dicks EM, Tyrer JP, Ezquina S, Jones M, Baierl J, 
Peng PC, et al. Exome sequencing identifies HELB 
as a novel susceptibility gene for non-muci-
nous, non-high-grade-serous epithelial ovarian 
cancer. medRxiv. 2024;2024.04.02.24304968.
doi:10.1101/2024.04.02.24304968.

27.	Valiaveettil C, Loutfy M, Kennedy VL, Cad-
dy S, Yudin M, Conway T, et al. High prev-
alence of abnormal menstruation among 
women living with HIV in Canada. PLoS One. 
2019;14(12):e0226992. doi:10.1371/journal.
pone.0226992.

28.	Feharsal Y, Andrijono A, Singoprawiro CS, Lis-
nawati L, Pakasi TA, Putra AD, et al. Role of 
CD44 and CD24 Expression on 2-years Disease 
Free Survival in Patients with Advanced Epi-
thelial Ovarian Carcinoma. Asian Pac J Cancer 
Prev. 2024;25(2):513–9. doi:10.31557/AP-
JCP.2024.25.2.513.

29.	Dilley J, Burnell M, Gentry-Maharaj A, Ryan A, 
Neophytou C, Apostolidou S, et al. Ovarian can-
cer symptoms, routes to diagnosis and surviv-
al - population cohort study in the ‘no screen’ 
arm of the UK Collaborative Trial of Ovarian 
Cancer Screening (UKCTOCS). Gynecol On-
col. 2020;158(2):316–22. doi:10.1016/j.ygy-
no.2020.05.002.

30.	Li C, Ding H, Tian J, Wu L, Wang Y, Xing Y, et 
al. Forkhead box protein C2 promotes epi-
thelial-mesenchymal transition, migration 
and invasion in cisplatin-resistant human 
ovarian cancer cell line (SKOV3/CDDP). Cell 
Physiol Biochem. 2016;39(3):1098–1110.
doi:10.1159/000447818.

31.	Slade E, Berg L, Dworzynski K, Manchanda R, 
Barber V, Bowen R, et al. Ovarian cancer: iden-
tifying and managing familial and genetic risk. 
London: National Institute for Health and Care 
Excellence (NICE); 2024 Mar 21. (NICE Clinical 
Guidelines, No. 241.) Available from: https://
www.ncbi.nlm.nih.gov/books/NBK604286/

32.	Carter A, de Pokomandy A, Loutfy M, Ding E, 
Sereda P, Webster K, et al. Validating a self-re-
port measure of HIV viral suppression: an anal-
ysis of linked questionnaire and clinical data 
from the Canadian HIV Women’s Sexual and 
Reproductive Health Cohort Study. BMC Res 
Notes. 2017;10(1):138. doi:10.1186/s13104-
017-2453-8.

33.	Pathak S, Wilczyński JR, Paradowska E. Fac-
tors in Oncogenesis: Viral Infections in Ovarian 
Cancer. Cancers. 2020;12(3):561.doi:10.3390/
cancers12030561.

34.	Fuller PJ, Leung D, Chu S. Genetics and ge-
nomics of ovarian sex cord-stromal tumors. 
Clin Genet. 2017;91(2):285–91. doi:10.1111/
cge.12917.

35.	Yang Y, Wu L, Shu XO, Cai Q, Shu X, Li B, et al. 
Genetically predicted levels of DNA methyla-
tion biomarkers and breast cancer risk: Data 
from 228,951 women of European descent. 

https://www.ncbi.nlm.nih.gov/books/NBK604286/
https://www.ncbi.nlm.nih.gov/books/NBK604286/


JICM 2026;11(2) 164

J Natl Cancer Inst. 2020;112(3):295–304. 
doi:10.1093/jnci/djz109.

36.	Li G, Zhang Y, Li K, Liu X, Lu Y, Zhang Z, et al. Trans-
former-based AI technology improves early 
ovarian cancer diagnosis using cfDNA methyla-
tion markers. Cell Rep Med. 2024;5(8):101666. 
doi:10.1016/j.xcrm.2024.101666.

37.	Bergsten TM, Burdette JE, Dean M. Fallopi-
an tube initiation of high grade serous ovar-
ian cancer and ovarian metastasis: Mecha-
nisms and therapeutic implications. Cancer 
Lett. 2020;476:152–60. doi:10.1016/j.can-
let.2020.02.017.

38.	Romagnolo C, Leon AE, Fabricio ASC, Taborelli 
M, Polesel J, Del Pup L, et al. HE4, CA125 and 
risk of ovarian malignancy algorithm (ROMA) 
as diagnostic tools for ovarian cancer in pa-
tients with a pelvic mass: an Italian multicenter 
study. Gynecol Oncol. 2016;141(2):303–11. 
doi:10.1016/j.ygyno.2016.01.016.

39.	Garg G, Yilmaz A, Kumar P, Turkoglu O, Mutch 
DG, Powell MA, et al. Targeted metabolomic 
profiling of low and high grade serous epithe-
lial ovarian cancer tissues: a pilot study. Me-
tabolomics. 2018;14(12):154.doi:10.1007/
s11306-018-1448-3.

40.	Zhang R, Yang X, Roque DM, Li C, Lin J. A novel 
small molecule LLL12B inhibits STAT3 signaling 
and sensitizes ovarian cancer cell to paclitaxel 
and cisplatin. PLoS One. 2021;16(4):e0240145. 
doi:10.1371/journal.pone.0240145.

41.	Mathew C, Ghildyal R. CRM1 Inhibitors for An-
tiviral Therapy. Front Microbiol. 2017;8:1171. 
doi:10.3389/fmicb.2017.01171.

42.	Oliver NT, Chiao EY. Malignancies in wom-
en with HIV infection. Curr Opin HIV 
AIDS. 2017;12(1):69–76. doi:10.1097/
COH.0000000000000332.

43.	Saner FAM, Takahashi K, Budden T, Pandey A, 
Ariyaratne D, Zwimpfer TA, et al. Concurrent 
RB1 loss and BRCA-deficiency predicts en-
hanced immunological response and long-term 
survival in tubo-ovarian high-grade serous car-
cinoma. medRxiv. 2023;2023.11.09.23298321. 
doi:10.1101/2023.11.09.23298321.

44.	 Josahkian JA, Saggioro FP, Vidotto T, Ventura 
HT, Candido Dos Reis FJ, de Sousa CB, et al. In-
creased STAT1 expression in high-grade serous 
ovarian cancer is associated with a better out-
come. Int J Gynecol Cancer. 2018;28(3):459–
65. doi:10.1097/IGC.0000000000001193.

45.	Fujiwara H, Suzuki M, Takeshima N, Takizawa 
K, Kimura E, Nakanishi T, et al. Evaluation of 
human epididymis protein 4 (HE4) and Risk 
of Ovarian Malignancy Algorithm (ROMA) as 

diagnostic tools of type I and type II epithe-
lial ovarian cancer in Japanese women. Tu-
mour Biol. 2015;36(2):1045–53.doi:10.1007/
s13277-014-2738-7.

46.	Wang Z, Tao X, Ying C. CPH-I and HE4 are 
more favorable than CA125 in differen-
tiating borderline ovarian tumors from 
epithelial ovarian cancer at early stag-
es. Dis Markers. 2019;2019:6241743.
doi:10.1155/2019/6241743.

47.	Song Z, Wang X, Fu J, Wang P, Chen X, Zhang D. 
Copenhagen index (CPH-I) is more favorable 
than CA125, HE4, and risk of ovarian malig-
nancy algorithm (ROMA): Nomogram predic-
tion models with clinical-ultrasonographic 
feature for diagnosing ovarian neoplasms. 
Front Surg. 2023;9:1068492.doi:10.3389/
fsurg.2022.1068492.

48.	Wadhwa K, Kapoor N, Kaur H, Abu-Seer EA, 
Tariq M, Siddiqui S, et al. A comprehensive 
review of the diversity of fungal secondary 
metabolites and their emerging applications 
in healthcare and environment. Mycobiology. 
2024;1–53. doi:10.1080/12298093.2024.241
6736.

49.	Luo HJ, Hu ZD, Cui M, Zhang XF, Tian WY, Ma CQ, 
et al. Diagnostic performance of CA125, HE4, 
ROMA, and CPH-I in identifying primary ovarian 
cancer. J Obstet Gynaecol Res. 2023;49(3):998–
1006. doi:10.1111/jog.15540.

50.	Hejran AB, Saken K, Afghan R, Niazi P. Antigenic 
switch potential of influenza D virus. Asia Pac 
J Pharmacother Toxicol. 2024;4(1):95–111. 
doi:10.32948/ajpt.2024.11.25.

51.	Nikolaidi A, Fountzilas E, Fostira F, Psyrri A, 
Gogas H, Papadimitriou C. Neoadjuvant treat-
ment in ovarian cancer: New perspectives, 
new challenges. Front Oncol. 2022;12:820128. 
doi:10.3389/fonc.2022.820128.

52.	Mueller JJ, Zhou QC, Iasonos A, O’Cearbhaill 
RE, Alvi FA, El Haraki A, et al. Neoadjuvant 
chemotherapy and primary debulking surgery 
utilization for advanced-stage ovarian cancer 
at a comprehensive cancer center. Gynecol On-
col. 2016;140(3):436–42. doi:10.1016/j.ygy-
no.2016.01.008.

53.	Li J, Meeks H, Feng BJ, Healey S, Thorne H, 
Makunin I, et al. Targeted massively parallel se-
quencing of a panel of putative breast cancer 
susceptibility genes in a large cohort of mul-
tiple-case breast and ovarian cancer families. 
J Med Genet. 2016;53(1):34–42. doi:10.1136/
jmedgenet-2015-103452.

54.	Levinson KL, Riedel DJ, Ojalvo LS, Chan W, 
Angarita AM, Fader AN, et al. Gynecologic 



JICM 2026;11(2) 165

cancer in HIV-infected women: Treatment 
and outcomes in a multi-institutional co-
hort. AIDS. 2018;32(2):171–7. doi:10.1097/
QAD.0000000000001664.

55.	Monib A, Niazi P, Barai S, Sawicka B, Baseer 
A, Nikpay A, et al. Nitrogen Cycling Dynamics: 
Investigating Volatilization and its Interplay 
with N2 Fixation. J Res Appl Sci Biotechnol. 
2024;3(1):17–31. doi:10.55544/jrasb.3.1.4.

56.	American Cancer Society. Ovarian cancer (In-
ternet). 2024 Jan 19 (cited 2025 Mar 15). Avail-
able from: https://www.cancer.org/cancer/
ovarian-cancer.html

57.	Broder M. A new look at non–AIDS-defining 
gynecologic cancers in HIV-positive women 
(Internet). MedPage Today; 2019 Jun 20 (cited 
2025 Mar 15). Available from: https://www.
medpagetoday.com

58.	Webb PM, Jordan SJ. Global epidemiology of 
epithelial ovarian cancer. Nat Rev Clin Oncol. 
2024;21(5):389–400. doi:10.1038/s41571-
024-00881-3.

59.	Pesce F, Devouassoux-Shisheboran M. Les tu-
meurs héréditaires de l’ovaire vues par le pa-
thologiste. Ann Pathol. 2020;40(2):85–94. 
doi:10.1016/j.annpat.2020.02.015.

60.	Chung C, Lee R. An update on current and 
emerging therapies for epithelial ovarian can-
cer: focus on poly (adenosine diphosphate-ri-
bose) polymerase inhibition and antiangiogen-
esis. J Oncol Pharm Pract. 2017;23(6):454–69.
doi:10.1177/1078155216657165.

61.	Zang B, Helms M, Besch L, Kalmbach N, Stegen 
S, Blohmer JU, et al. Interdisciplinary risk coun-
seling for hereditary breast and ovarian can-
cer: real-world data from a specialized center. 
Arch Gynecol Obstet. 2023;307(5):1585–92. 
doi:10.1007/s00404-022-06819-3.

62.	Konstanta I, Fostira F, Apostolou P, Stratikos 
E, Kalfakakou D, Pampanos A, et al. Contribu-
tion of RAD51D germline mutations in breast 
and ovarian cancer in Greece. J Hum Genet. 
2018;63(11):1149–58.doi:10.1038/s10038-
018-0498-8.

63.	da Costa E Silva Carvalho S, Cury NM, Brot-
to DB, de Araujo LF, Rosa RCA, Texeira LA, et 
al. Germline variants in DNA repair genes as-
sociated with hereditary breast and ovarian 
cancer syndrome: analysis of a 21 gene panel 
in the Brazilian population. BMC Med Genom-
ics. 2020;13(1):21.doi:10.1186/s12920-019-
0652-y.

64.	Pavanello M, Chan IH, Ariff A, Pharoah PD, Gay-
ther SA, Ramus SJ. Rare Germline Genetic Vari-
ants and the Risks of Epithelial Ovarian Cancer. 

Cancers. 2020;12(10):3046.doi:10.3390/can-
cers12103046.

65.	Pisanic TR 2nd, Cope LM, Lin SF, Yen TT, Atha-
manolap P, Asaka R, et al. Methylomic analysis 
of ovarian cancers identifies tumor-specific al-
terations readily detectable in early precursor 
lesions. Clin Cancer Res. 2018;24(24):6536–
47. doi:10.1158/1078-0432.CCR-18-1199.

66.	Fanale D, Pivetti A, Cancelliere D, Spera A, Bono 
M, Fiorino A, et al. BRCA1/2 variants of un-
known significance in hereditary breast and 
ovarian cancer (HBOC) syndrome: Looking 
for the hidden meaning. Crit Rev Oncol Hema-
tol. 2022;172:103626. doi:10.1016/j.critrev-
onc.2022.103626.

67.	Tuncer SB, Celik B, Erciyas SK, Erdogan OS, 
Gültaslar BK, Odemis DA, et al. Germline mu-
tational variants of Turkish ovarian cancer 
patients suspected of hereditary breast and 
ovarian cancer (HBOC) by next-generation se-
quencing. Pathol Res Pract. 2024;254:155075. 
doi:10.1016/j.prp.2023.155075.

68.	Fridley BL, Armasu SM, Cicek MS, Larson MC, 
Wang C, Winham SJ, et al. Methylation of leu-
kocyte DNA and ovarian cancer: relationships 
with disease status and outcome. BMC Med Ge-
nomics. 2014;7:21.doi:10.1186/1755-8794-7-
21.

69.	Singh A, Gupta S, Badarukhiya JA, Sachan M. De-
tection of aberrant methylation of HOXA9 and 
HIC1 through multiplex MethyLight assay in 
serum DNA for the early detection of epithelial 
ovarian cancer. Int J Cancer. 2020;147(6):1740–
52. doi:10.1002/ijc.32984.

70.	Winham SJ, Armasu SM, Cicek MS, Larson MC, 
Cunningham JM, Kalli KR, et al. Genome-wide 
investigation of regional blood-based DNA 
methylation adjusted for complete blood counts 
implicates BNC2 in ovarian cancer. Genet Ep-
idemiol. 2014;38(5):457–66. doi:10.1002/
gepi.21815.

71.	 Johnatty SE, Tyrer JP, Kar S, Beesley J, Lu Y, 
Gao B, et al. Genome-wide analysis identi-
fies novel loci associated with ovarian cancer 
outcomes: Findings from the Ovarian Can-
cer Association Consortium. Clin Cancer Res. 
2015;21(23):5264–76. doi:10.1158/1078-
0432.CCR-15-0632.

72.	Reid BM, Permuth JB, Chen YA, Teer JK, Mon-
teiro AN, Chen Z, et al. Integration of popula-
tion-level genotype data with functional an-
notation reveals over-representation of long 
noncoding RNAs at ovarian cancer suscepti-
bility loci. Cancer Epidemiol Biomarkers Prev. 
2017;26(1):116–25. doi:10.1158/1055-9965.

https://www.cancer.org/cancer/ovarian-cancer.html
https://www.cancer.org/cancer/ovarian-cancer.html
https://www.medpagetoday.com
https://www.medpagetoday.com


JICM 2026;11(2) 166

EPI-16-0341.
73.	Loginov VI, Pronina IV, Burdennyy AM, Filip-

pova EA, Kazubskaya TP, Kushlinsky DN, et 
al. Novel miRNA genes deregulated by aber-
rant methylation in ovarian carcinoma are in-
volved in metastasis. Gene. 2018;662:28–36. 
doi:10.1016/j.gene.2018.04.005.

74.	Richards EJ, Permuth-Wey J, Li Y, Chen YA, Cop-
pola D, Reid BM, et al. A functional variant in 
HOXA11-AS, a novel long non-coding RNA, in-
hibits the oncogenic phenotype of epithelial 
ovarian cancer. Oncotarget. 2015;6(33):34745–
57. doi:10.18632/oncotarget.5784.

75.	Braga LdaC, Silva LM, Ramos AP, Piedade 
JB, Vidigal PV, Traiman P, et al. Single CpG is-
land methylation is not sufficient to main-
tain the silenced expression of CASPASE-8 
apoptosis-related gene among women with 
epithelial ovarian cancer. Biomed Pharmaco-
ther. 2014;68(1):87–91. doi:10.1016/j.bio-
pha.2013.12.004.

76.	Ding JJ, Wang G, Shi WX, Zhou HH, Zhao EF. 
Promoter hypermethylation of FANCF and 
susceptibility and prognosis of epithelial ovar-
ian cancer. Reprod Sci. 2016;23(1):24–30.
doi:10.1177/1933719115612136.

77.	Yang J, Zhou Y, Ng SK, Huang KC, Ni X, Choi PW, 
et al. Characterization of MicroRNA-200 path-
way in ovarian cancer and serous intraepithe-
lial carcinoma of fallopian tube. BMC Cancer. 
2017;17(1):422.doi:10.1186/s12885-017-
3417-z.

78.	Hauke J, Horvath J, Groß E, Gehrig A, Honisch 
E, Hackmann K, et al. Gene panel testing of 
5589 BRCA1/2-negative index patients with 
breast cancer in a routine diagnostic setting: 
results of the German Consortium for Hered-
itary Breast and Ovarian Cancer. Cancer Med. 
2018;7(4):1349–58. doi:10.1002/cam4.1376.

79.	Saner FAM, Takahashi K, Budden T, Pandey A, 
Ariyaratne D, Zwimpfer TA, et al. Concurrent 
RB1 loss and BRCA deficiency predicts en-
hanced immunologic response and long-term 
survival in tubo-ovarian high-grade serous car-
cinoma. Clin Cancer Res. 2024;30(16):3481–
98. doi:10.1158/1078-0432.CCR-23-3552.

80.	Siamakpour-Reihani S, Cobb LP, Jiang C, Zhang 
D, Previs RA, Owzar K, et al. Differential ex-
pression of immune related genes in high-
grade ovarian serous carcinoma. Gynecol 
Oncol. 2020;156(3):662–8. doi:10.1016/j.ygy-
no.2019.12.019.

81.	Wu RC, Wang P, Lin SF, Zhang M, Song Q, Chu T, 
et al. Genomic landscape and evolutionary tra-
jectories of ovarian cancer precursor lesions. 

J Pathol. 2019;248(1):41–50. doi:10.1002/
path.5219.

82.	Norris EJ, Zhang Q, Jones WD, DeStephanis 
D, Sutker AP, Livasy CA, et al. Increased ex-
pression of neurotensin in high grade serous 
ovarian carcinoma with evidence of serous 
tubal intraepithelial carcinoma. J Pathol. 
2019;248(3):352–62. doi:10.1002/path.5264.

83.	Morgan RD, McNeish IA, Cook AD, James EC, 
Lord R, Dark G, et al. Objective responses to 
first-line neoadjuvant carboplatin-paclitaxel 
regimens for ovarian, fallopian tube, or prima-
ry peritoneal carcinoma (ICON8). Lancet On-
col. 2021;22(2):277–88.doi:10.1016/S1470-
2045(20)30591-X.

84.	Tao YP, Zhu HY, Shi QY, Wang CX, Hua YX, Hu 
HY, et al. S1PR1 regulates ovarian cancer cell 
senescence through the PDK1-LATS1/2-YAP 
pathway. Oncogene. 2023;42(47):3491–502. 
doi:10.1038/s41388-023-02853-w.

85.	Liu X, Yu Y, Zhang J, Lu C, Wang L, Liu P, et 
al. HDAC1 Silencing in Ovarian Cancer En-
hances the Chemotherapy Response. Cell 
Physiol Biochem. 2018;48(4):1505–18.
doi:10.1159/000492260. Retraction in: Cell 
Physiol Biochem. 2024 Apr 30;58(2):199.
doi:10.33594/000000698.

86.	Coleridge SL, Bryant A, Kehoe S, Morrison J. Che-
motherapy versus surgery for initial treatment 
in advanced ovarian epithelial cancer. Cochrane 
Database Syst Rev. 2021;2(2):CD005343. 
doi:10.1002/14651858.CD005343.pub5.

87.	Gong K, Dong Y, Wang L, Duan Y, Yu J, Sun Y, et 
al. Nanoparticle BAF312@CaP-NP Overcomes 
Sphingosine-1-Phosphate Receptor-1-Me-
diated Chemoresistance Through Inhibiting 
S1PR1/P-STAT3 Axis in Ovarian Carcino-
ma. Int J Nanomedicine. 2020;15:5561–71. 
doi:10.2147/IJN.S248667.

88.	Qiu JJ, Lin YY, Ye LC, Ding JX, Feng WW, Jin HY, 
et al. Overexpression of long non-coding RNA 
HOTAIR predicts poor patient prognosis and 
promotes tumor metastasis in epithelial ovar-
ian cancer. Gynecol Oncol. 2014;134(1):121–8. 
doi:10.1016/j.ygyno.2014.03.556.

89.	Baghal-Sadriforoush S, Bagheri M, Abdi Rad 
I, Sotoodeh Nejadnematalahi F. PI3K Inhi-
bition Sensitize the Cisplatin-resistant Hu-
man Ovarian Cancer Cell OVCAR3 by Induc-
tion of Oxidative Stress. Rep Biochem Mol 
Biol. 2022;10(4):675–85. doi:10.52547/
rbmb.10.4.675.

90.	Della Pepa C, Tonini G, Santini D, Losito S, Pisa-
no C, Di Napoli M, et al. Low grade serous ovar-
ian carcinoma: from the molecular characteri-



JICM 2026;11(2) 167

zation to the best therapeutic strategy. Cancer 
Treat Rev. 2015;41(2):136–43. doi:10.1016/j.
ctrv.2014.12.003.

91.	Nuzzo PV, Berchuck JE, Korthauer K, Spi-
sak S, Nassar AH, Abou Alaiwi S, et al. Detec-
tion of renal cell carcinoma using plasma and 
urine cell-free DNA methylomes. Nat Med. 
2020;26(7):1041–3. doi:10.1038/s41591-
020-0933-1.

92.	Zhang D, Xu R, Huo T, Liu Y, Hao Z, Sun Y, et al. 
Perioperative management of a patient with 
unexpectedly detected early-stage ovarian mu-
cinous carcinoma combined with progressive 
bulbar paralysis: A case report and literature 
review. BMC Womens Health. 2024;24(1):274.
doi:10.1186/s12905-024-03117-9.

93.	 Johansen EL, Thusgaard CF, Thomassen 
M, Boonen SE, Jochumsen KM. Germline 
pathogenic variants associated with ovar-
ian cancer: a historical overview. Gynecol 
Oncol Rep. 2022;44:101105.doi:10.1016/j.
gore.2022.101105.

94.	Halani D, Jaiswal A. Postmenopausal woman 
with 24 kilograms ovarian mucinous cystadeno-
ma: a rare case report. Pan Afr Med J. 2023;44:42. 
doi:10.11604/pamj.2023.44.42.36942.

95.	Andrikopoulou A, Zografos E, Apostolidou K, 
Kyriazoglou A, Papatheodoridi AM, Kaparelou 
M, et al. Germline and somatic variants in ovar-
ian carcinoma: A next-generation sequencing 
(NGS) analysis. Front Oncol. 2022;12:1030786.
doi:10.3389/fonc.2022.1030786.

96.	Dilley J, Gentry-Maharaj A, Ryan A, Burnell 
M, Manchanda R, Kalsi J, et al. Ovarian cancer 
symptoms in pre-clinical invasive epithelial 
ovarian cancer - an exploratory analysis nest-
ed within the UK Collaborative Trial of Ovar-
ian Cancer Screening (UKCTOCS). Gynecol 
Oncol. 2023;179:123–30. doi:10.1016/j.ygy-
no.2023.11.005.

97.	Kohn EC, Ivy SP. Whence high-grade serous 
ovarian cancer. Am Soc Clin Oncol Educ Book. 
2017;37:443–8.doi:10.1200/EDBK_174718.

98.	Gutiérrez-Enríquez S, Bonache S, de Garibay 
GR, Osorio A, Santamariña M, Ramón y Cajal 
T, et al. About 1% of the breast and ovarian 
Spanish families testing negative for BRCA1 
and BRCA2 are carriers of RAD51D pathogen-
ic variants. Int J Cancer. 2014;134(9):2088–97. 
doi:10.1002/ijc.28540.

99.	Buckley DN, Lewinger JP, Gooden G, Spillman M, 
Neuman M, Guo XM, et al. OvaPrint-A Cell-free 
DNA Methylation Liquid Biopsy for the Risk 
Assessment of High-grade Serous Ovarian Can-
cer. Clin Cancer Res. 2023;29(24):5196–206. 

doi:10.1158/1078-0432.CCR-23-1197.
100.	 Lu Y, Beeghly-Fadiel A, Wu L, Guo X, Li B, 

Schildkraut JM, et al. A Transcriptome-Wide 
Association Study Among 97,898 Women to 
Identify Candidate Susceptibility Genes for 
Epithelial Ovarian Cancer Risk. Cancer Res. 
2018;78(18):5419–30. doi:10.1158/0008-
5472.CAN-18-0951.

101.	 Kansu B, Gardner J, Price-Tate R, Murch O, 
Murray A. BRCA gene testing in women with 
high-grade serous ovarian carcinoma. J Obstet 
Gynaecol. 2021;41(6):962–5. doi:10.1080/014
43615.2020.1820466.

102.	 Markauskas A, Mogensen O, dePont 
Christensen R, Jensen PT. Primary surgery 
or interval debulking for advanced epitheli-
al ovarian cancer: does it matter?. Int J Gyne-
col Cancer. 2014;24(8):1420–8. doi:10.1097/
IGC.0000000000000241.

103.	 Zhang S, Dolgalev I, Zhang T, Ran H, Levine 
DA, Neel BG. Both fallopian tube and ovarian 
surface epithelium are cells-of-origin for high-
grade serous ovarian carcinoma. Nat Commun. 
2019;10(1):5367.doi:10.1038/s41467-019-
13116-2. 

104.	 Hiu S, Bryant A, Gajjar K, Kunonga PT, Naik 
R. Ultra-radical (extensive) surgery versus 
standard surgery for the primary cytoreduction 
of advanced epithelial ovarian cancer. Cochrane 
Database Syst Rev. 2022;8(8):CD007697. 
doi:10.1002/14651858.CD007697.pub3. 

105.	 Contreras-Galindo R, Dube D, Fujina-
ga K, Kaplan MH, Markovitz DM. Suscepti-
bility of human endogenous retrovirus type 
K to reverse transcriptase inhibitors. J Vi-
rol. 2017;91(23):e01309-17. doi:10.1128/
JVI.01309-17.

106.	 Adler E, Mhawech-Fauceglia P, Gayther 
SA, Lawrenson K. PAX8 expression in ovar-
ian surface epithelial cells. Hum Pathol. 
2015;46(7):948–56. doi:10.1016/j.hump-
ath.2015.03.017

107.	 Hardy LR, Pergande MR, Esparza K, Heath 
KN, Önyüksel H, Cologna SM, et al. Proteomic 
analysis reveals a role for PAX8 in peritoneal col-
onization of high-grade serous ovarian cancer 
that can be targeted with micelle encapsulated 
thiostrepton. Oncogene. 2019;38(32):6003–
16. doi:10.1038/s41388-019-0842-2.

108.	 Rodgers LH, Ó hAinmhire E, Young AN, 
Burdette JE. Loss of PAX8 in high-grade serous 
ovarian cancer reduces cell survival despite 
unique modes of action in the fallopian tube 
and ovarian surface epithelium. Oncotarget. 
2016;7(22):32785–95. doi:10.18632/oncotar-



JICM 2026;11(2) 168

get.9051.
109.	 Soong TR, Howitt BE, Miron A, Horowitz NS, 

Campbell F, Feltmate CM, et al. Evidence for lin-
eage continuity between early serous prolifer-
ations (ESPs) in the Fallopian tube and dissem-
inated high-grade serous carcinomas. J Pathol. 
2018;246(3):344–51. doi:10.1002/path.5145.

110.	 Mao YN, Zeng LX, Li YH, Liu YZ, Wu JY, 
Li L, et al. Significance and expression of 
PAX8, PAX2, p53 and RAS in ovary and fal-
lopian tubes to origin of ovarian high-grade 
serous carcinoma. Zhonghua Fu Chan Ke 
Za Zhi. 2017;52(10):687–96. doi:10.3760/
cma.j.issn.0529-567X.2017.10.008.

111.	 Zhu S, Bao H, Zhang MC, Liu H, Wang Y, Lin 
C, et al. KAZN as a diagnostic marker in ovar-
ian cancer: A comprehensive analysis based 
on microarray, mRNA-sequencing, and meth-
ylation data. BMC Cancer. 2022;22(1):662. 
doi:10.1186/s12885-022-09747-2.

112.	 Li L, Zheng H, Huang Y, Huang C, Zhang S, 
Tian J, et al. DNA methylation signatures and 
coagulation factors in the peripheral blood leu-
cocytes of epithelial ovarian cancer. Carcino-
genesis. 2017;38(8):797–805. doi:10.1093/
carcin/bgx057.

113.	 Yang Y, Wu L, Shu X, Lu Y, Shu XO, Cai Q, 
et al. Genetic data from nearly 63,000 wom-
en of European descent predicts DNA meth-
ylation biomarkers and epithelial ovarian 
cancer risk. Cancer Res. 2019;79(3):505–17. 
doi:10.1158/0008-5472.CAN-18-2726.

114.	 Qiu JJ, Ye LC, Ding JX, Feng WW, Jin HY, Zhang 
Y, et al. Expression and clinical significance of 
estrogen-regulated long non-coding RNAs in 
estrogen receptor α-positive ovarian cancer 
progression. Oncol Rep. 2014;31(4):1613–22. 
doi:10.3892/or.2014.3000.

115.	 Widschwendter M, Zikan M, Wahl B, Lem-
piäinen H, Paprotka T, Evans I, et al. The poten-
tial of circulating tumor DNA methylation anal-
ysis for the early detection and management of 
ovarian cancer. Genome Med. 2017;9(1):116. 
doi:10.1186/s13073-017-0500-7.

116.	 Granato T, Porpora MG, Longo F, Ange-
loni A, Manganaro L, Anastasi E. HE4 in the 
differential diagnosis of ovarian masses. Clin 
Chim Acta. 2015;446:147–55. doi:10.1016/j.
cca.2015.03.047.

117.	 Chen Y, Johnson JD, Jayamohan S, He Y, Ven-
kata PP, Jamwal D, et al. KDM1A/LSD1 inhibi-
tion enhances chemotherapy response in ovari-
an cancer. Mol Carcinog. 2024;63(10):2026–39. 
doi:10.1002/mc.23792.

118.	 Olasinde A, Ogunlaja O, Olasinde YT, 

Mobolaji-Ojibara MU, Adelaja-Ojulari N. Gi-
ant Ovarian Cyst in a Term Pregnancy Sim-
ulating a Massive Ascites: A Case Report. 
Cureus. 2022;14(12):e33199. doi:10.7759/cu-
reus.33199.

119.	 Akhras LN, Faroog S, AlSebay L. A 27-kg 
Giant Ovarian Mucinous Cystadenoma in a 
72-Year-Old Postmenopausal Patient: A Case 
Report. Am J Case Rep. 2019;20:1601–6. 
doi:10.12659/AJCR.917490.

120.	 Oliveira DVNP, Biskup E, O’Rourke CJ, Hen-
tze JL, Andersen JB, Høgdall C, et al. Develop-
ing a DNA Methylation Signature to Differen-
tiate High-Grade Serous Ovarian Carcinomas 
from Benign Ovarian Tumors. Mol Diagn Ther. 
2024;28(6):821–34. doi:10.1007/s40291-
024-00740-y.

121.	 Banet N, Kurman RJ. Two types of ovar-
ian cortical inclusion cysts: proposed origin 
and possible role in ovarian serous carcino-
genesis. Int J Gynecol Pathol. 2015;34(1):3–8. 
doi:10.1097/PGP.0000000000000120.

122.	 Tang W, Jiang Y, Mu X, Xu L, Cheng W, Wang 
X. MiR-135a functions as a tumor suppressor in 
epithelial ovarian cancer and regulates HOXA10 
expression. Cell Signal. 2014;26(7):1420–6. 
doi:10.1016/j.cellsig.2014.03.002.

123.	 Lu H, Liu Y, Wang J, Fu S, Wang L, Huang C, 
et al. Detection of ovarian cancer using plasma 
cell-free DNA methylomes. Clin Epigenetics. 
2022;14(1):74. doi:10.1186/s13148-022-
01285-9.

124.	 Pisanic TR 2nd, Wang Y, Sun H, Considine 
M, Li L, Wang TH, et al. Methylomic landscapes 
of ovarian cancer precursor lesions. Clin Cancer 
Res. 2020;26(23):6310–20. doi:10.1158/1078-
0432.CCR-20-0270.

125.	 Marinelli LM, Kisiel JB, Slettedahl SW, Maho-
ney DW, Lemens MA, Shridhar V, et al. Methylat-
ed DNA markers for plasma detection of ovar-
ian cancer: Discovery, validation, and clinical 
feasibility. Gynecol Oncol. 2022;165(3):568–
76. doi:10.1016/j.ygyno.2022.03.018.

126.	 Liberto JM, Chen SY, Shih IM, Wang TH, 
Wang TL, Pisanic TR 2nd. Current and Emerg-
ing Methods for Ovarian Cancer Screening and 
Diagnostics: A Comprehensive Review. Cancers 
(Basel). 2022;14(12):2885. doi:10.3390/can-
cers14122885.

127.	 Frąszczak K, Barczyński B. The Role of Can-
cer Stem Cell Markers in Ovarian Cancer. Can-
cers (Basel). 2023;16(1):40. doi:10.3390/can-
cers16010040.

128.	 Bryant A, Hiu S, Kunonga PT, Gajjar K, Craig 
D, Vale L, et al. Impact of residual disease as a 



JICM 2026;11(2) 169

prognostic factor for survival in women with 
advanced epithelial ovarian cancer after pri-
mary surgery. Cochrane Database Syst Rev. 
2022;9(9):CD015048. doi:10.1002/14651858.
CD015048.pub2.

129.	 Muinao T, Deka Boruah HP, Pal M. Diagnos-
tic and Prognostic Biomarkers in ovarian cancer 
and the potential roles of cancer stem cells - An 
updated review. Exp Cell Res. 2018;362(1):1–
10. doi:10.1016/j.yexcr.2017.10.018.

130.	 Sheng X, Li J, Yang L, Chen Z, Zhao Q, Tan 
L, et al. Promoter hypermethylation influ-
ences the suppressive role of maternally ex-
pressed 3, a long non-coding RNA, in the 
development of epithelial ovarian cancer. On-
col Rep. 2014;32(1):277–85. doi:10.3892/
or.2014.3208.

131.	 Yaqing X, Yang G, Linlin Y, Youqing R, Hen-
ghui Y, Ping Y, et al. Identification of different 
subtypes of ovarian cancer and construction of 
prognostic models based on glutamine-metab-
olism associated genes. Heliyon. 2024;10(6). 
doi:10.1186/s13048-024-01526-w.

132.	 Niazi P. Isolation and Characterization of 
a (Surfactin-Like Molecule) Produced by Ba-
cillus subtilis: Antagonistic Impact on Root-
Knot Nematodes. Sci Res Commun. 2024;4(2). 
doi:10.52460/src.2024.010.

133.	 Horackova K, Zemankova P, Nehasil P, Voc-
ka M, Hovhannisyan M, Matejkova K, et al. A 
comprehensive analysis of germline predispo-
sition to early-onset ovarian cancer. Sci Rep. 
2024;14(1):16183. doi:10.1038/s41598-024-
66324-2.

134.	 Koczkowska M, Krawczynska N, Stukan M, 
Kuzniacka A, Brozek I, Sniadecki M, et al. Spec-
trum and prevalence of pathogenic variants in 
ovarian cancer susceptibility genes in a group 
of 333 patients. Cancers. 2018;10(11):442. 
doi:10.3390/cancers10110442.

135.	 McCuaig JM, Care M, Ferguson SE, Kim RH, 
Stockley TL, Metcalfe KA. Year 1: Experiences 
of a tertiary cancer centre following imple-
mentation of reflex BRCA1 and BRCA2 tumor 
testing for all high-grade serous ovarian can-
cers in a universal healthcare system. Gynecol 
Oncol. 2020;158(3):747–53. doi:10.1016/j.yg-
yno.2020.06.507.

136.	 Przybytkowski E, Davis T, Hosny A, Eismann 
J, Matulonis UA, Wulf GM, et al. An immune-cen-
tric exploration of BRCA1 and BRCA2 germline 
mutation-related breast and ovarian cancers. 
BMC Cancer. 2020;20(1):197. doi:10.1186/
s12885-020-6605-1.

137.	 Eoh KJ, Kim HM, Lee JY, Kim S, Kim SW, 
Kim YT, et al. Mutation landscape of germline 

and somatic BRCA1/2 in patients with high-
grade serous ovarian cancer. BMC Cancer. 
2020;20(1):204. doi:10.1186/s12885-020-
6693-y.

138.	 Maksimenko J, Irmejs A, Trofimovičs G, Bēr-
ziņa D, Skuja E, Purkalne G, et al. High frequen-
cy of pathogenic non-founder germline mu-
tations in BRCA1 and BRCA2 in families with 
breast and ovarian cancer in a founder popu-
lation. Hered Cancer Clin Pract. 2018;16:12. 
doi:10.1186/s13053-018-0094-0.

139.	 Graffeo R, Livraghi L, Pagani O, Goldhirsch 
A, Partridge AH, Garber JE. Time to incorporate 
germline multigene panel testing into breast 
and ovarian cancer patient care. Breast Cancer 
Res Treat. 2016;160(3):393–410. doi:10.1007/
s10549-016-4003-9.

140.	 Pietragalla A, Arcieri M, Marchetti C, Scam-
bia G, Fagotti A. Ovarian cancer predisposition 
beyond BRCA1 and BRCA2 genes. Int J Gynecol 
Cancer. 2020;30(11):1803–10. doi:10.1136/
ijgc-2020-001556.

141.	 Poveda AM, Davidson R, Blakeley C, Milner 
A. Olaparib maintenance monotherapy in plati-
num-sensitive, relapsed ovarian cancer without 
germline BRCA mutations: OPINION Phase IIIb 
study design. Future Oncol. 2019;15(32):3651–
63. doi:10.2217/fon-2019-0343.

142.	 Soukupová J, Lhotová K, Zemánková P, Voč-
ka M, Janatová M, Stolařová L, et al. Contribu-
tion of massive parallel sequencing to diagno-
sis of hereditary ovarian cancer in the Czech 
Republic. Klin Onkol. 2019;32(Suppl 2):72–8. 
doi:10.14735/amko2019S72.

143.	 Öfverholm A, Törngren T, Rosén A, Arver B, 
Einbeigi Z, Haraldsson K, et al. Extended genetic 
analysis and tumor characteristics in over 4600 
women with suspected hereditary breast and 
ovarian cancer. BMC Cancer. 2023;23(1):738. 
doi:10.1186/s12885-023-11229-y.

144.	 Gadducci A, Guarneri V, Peccatori FA, Ron-
zino G, Scandurra G, Zamagni C, et al. Current 
strategies for the targeted treatment of high-
grade serous epithelial ovarian cancer and rele-
vance of BRCA mutational status. J Ovarian Res. 
2019;12(1):9. doi:10.1186/s13048-019-0484-
6.

145.	 Škapa P, Dundr P. Onkopatologické aspek-
ty inaktivace genů BRCA1 a BRCA2 v nádorech 
ovaria, děložní tuby a pánevního peritonea 
(Oncopathological aspects of BRCA1 and 
BRCA2 genes inactivation in tumors of ovary, 
fallopian tube and pelvic peritoneum). Cesk Pa-
tol. 2016;52(4):199–204.

146.	 Weber-Lassalle N, Hauke J, Ramser J, Rich-
ters L, Groß E, Blümcke B, et al. BRIP1 loss-of-



JICM 2026;11(2) 170

function mutations confer high risk for familial 
ovarian cancer, but not familial breast cancer. 
Breast Cancer Res. 2018;20(1):7. doi:10.1186/
s13058-018-0935-9.

147.	 Weber-Lassalle N, Borde J, Weber-Lassalle 
K, Horváth J, Niederacher D, Arnold N, et al. Ger-
mline loss-of-function variants in the BARD1 
gene are associated with early-onset familial 
breast cancer but not ovarian cancer. Breast 
Cancer Res. 2019;21(1):55. doi:10.1186/
s13058-019-1137-9.

148.	 Flaum N, van Veen EM, Smith O, Amico S, 
Newman WG, Crosbie EJ, et al. Dominant-neg-
ative pathogenic variant BRIP1 c.1045G>C is 
a high-risk allele for non-mucinous epithelial 
ovarian cancer: A case-control study. Clin Genet. 
2022;101(1):48–54. doi:10.1111/cge.14068.

149.	 Nurmi A, Muranen TA, Pelttari LM, 
Kiiski JI, Heikkinen T, Lehto S, et al. Recur-
rent moderate-risk mutations in Finnish 
breast and ovarian cancer patients. Int J Can-
cer. 2019;145(10):2692–700. doi:10.1002/
ijc.32309.

150.	 Moyer CL, Ivanovich J, Gillespie JL, Do-
berstein R, Radke MR, Richardson ME, et al. Rare 
BRIP1 Missense Alleles Confer Risk for Ovarian 
and Breast Cancer. Cancer Res. 2020;80(4):857–
67. doi:10.1158/0008-5472.CAN-19-1991.

151.	 Janatova M, Soukupova J, Stribrna J, 
Kleiblova P, Vocka M, Boudova P, et al. Mu-
tation analysis of the RAD51C and RAD51D 
genes in high-risk ovarian cancer patients and 
families from the Czech Republic. PLoS One. 
2015;10(6):e0127711. doi:10.1371/journal.
pone.0127711.

152.	 Lax SF. Familiäres Mamma- und Ovarialkar-
zinom (Hereditary breast and ovarian cancer). 
Pathologe. 2017;38(3):149–55. doi:10.1007/
s00292-017-0298-5.

153.	 Foretová L, Navrátilová M, Svoboda M, 
Vašíčková P, Sťahlová EH, Házová J, et al. Rec-
ommendations for Preventive Care for Women 
with Rare Genetic Cause of Breast and Ovari-
an Cancer. Klin Onkol. 2019;32(Suppl2):6–13. 
doi:10.14735/amko2019S6.

154.	 Omar A, Marques N, Crawford N. Cancer and 
HIV: The Molecular Mechanisms of the Deadly 
Duo. Cancers. 2024;16(3):546. doi:10.3390/
cancers16030546.

155.	 Isaguliants M, Bayurova E, Avdoshina D, 
Kondrashova A, Chiodi F, Palefsky JM. Onco-
genic effects of HIV-1 proteins, mechanisms 
behind. Cancers. 2021;13(2):305. doi:10.3390/
cancers13020305.

156.	 American Cancer Society. Viruses that can 
lead to cancer (Internet). 2025 (cited 2025 Mar 

15). Available from: https://www.cancer.org
157.	 Shen J, Liu T, Bei Q, Xu S. Comprehensive 

landscape of ovarian cancer immune micro-
environment based on integrated multi-om-
ics analysis. Front Oncol. 2021;11:685065. 
doi:10.3389/fonc.2021.685065.

158.	 Basnet S, Van der Heijden M, Quixabeira 
DCA, Jirovec E, Grönberg-Vähä-Koskela SAM, 
Clubb JHA, et al. Overcoming effector T cell 
exhaustion in ovarian cancer ascites with a 
novel adenovirus encoding for a MUC1 bispe-
cific antibody engager and IL-2 cytokine. Mol 
Ther. 2024;32(9):3114–27. doi:10.1016/j.
ymthe.2024.06.029.

159.	 Lee A, Kang J, Lee H, Lee YS, Choi YJ, Lee 
KH, et al. BRCA1/2 somatic mutation de-
tection in formalin-fixed paraffin-embed-
ded tissue by next-generation sequencing in 
Korean ovarian cancer patients. Pathol Res 
Pract. 2019;215(11):152595. doi:10.1016/j.
prp.2019.152595.

160.	 Takaya H, Nakai H, Takamatsu S, Mand-
ai M, Matsumura N. Homologous recombina-
tion deficiency status-based classification of 
high-grade serous ovarian carcinoma. Sci Rep. 
2020;10(1):2757. doi:10.1038/s41598-020-
59671-3.

161.	 Guffanti F, Mengoli I, Damia G. Current 
HRD assays in ovarian cancer: differences, 
pitfalls, limitations, and novel approaches. 
Front Oncol. 2024;14:1405361. doi:10.3389/
fonc.2024.1405361.

162.	 Abe A, Imoto I, Ueki A, Nomura H, Kanao 
H. Moderate-Risk Genes for Hereditary 
Ovarian Cancers Involved in the Homolo-
gous Recombination Repair Pathway. Int J 
Mol Sci. 2022;23(19):11790. doi:10.3390/
ijms231911790.

163.	 Mustanski B, Ryan DT, Remble TA, D’Aqui-
la RT, Newcomb ME, Morgan E. Discordance of 
Self-report and Laboratory Measures of HIV Vi-
ral Load Among Young Men Who Have Sex with 
Men and Transgender Women in Chicago: Impli-
cations for Epidemiology, Care, and Prevention. 
AIDS Behav. 2018;22(7):2360–7. doi:10.1007/
s10461-018-2112-7.

164.	 Gandhi RT, Bedimo R, Hoy JF, Landovitz RJ, 
Smith DM, Eaton EF, et al. Antiretroviral drugs 
for treatment and prevention of HIV infection 
in adults: 2022 recommendations of the Inter-
national Antiviral Society–USA panel. JAMA. 
2023;329(1):63–84.

165.	 Niazi P, Alimyar O, Azizi A, Monib AW, Ozturk 
H. People-plant Interaction: Plant Impact on 
Humans and Environment. J Environ Agric Stud. 
2023;4(2):1–7. doi:10.32996/jeas.2023.4.2.1.

https://www.cancer.org


JICM 2026;11(2) 171

166.	 Trivedi S, Srivastava A, Saxena D, Ali D, 
Alarifi S, Solanki VS, et al. Phytofabrication of 
silver nanoparticles by using Cucurbita max-
ima leaf extract and its potential anticancer 
activity and pesticide degradation. Mater Tech-
nol. 2025;40(1):2440907. doi:10.1080/10667
857.2024.2440907

167.	 Rihana N, Nanjappa S, Sullivan C, Velez 
AP, Tienchai N, Greene JN. Malignancy trends 
in HIV-infected patients over the past 10 
years in a single-center retrospective obser-
vational study in the United States. Cancer 
Control. 2018;25(1):1073274818797955. 
doi:10.1177/1073274818797955.

168.	 Mortaz E, Tabarsi P, Mansouri D, Khosravi 
A, Garssen J, Velayati A, et al. Cancers Related to 
Immunodeficiencies: Update and Perspectives. 
Front Immunol. 2016;7:365. doi:10.3389/fim-
mu.2016.00365.

169.	 Chao A, Chang TC, Lapke N, Jung SM, Chi 
P, Chen CH, et al. Prevalence and clinical sig-
nificance of BRCA1/2 germline and somatic 
mutations in Taiwanese patients with ovari-
an cancer. Oncotarget. 2016;7(51):85529–41. 
doi:10.18632/oncotarget.13456.

170.	 Cheng Z, Ennis DP, Lu B, Mirza HB, Sokota C, 
Kaur B, et al. The genomic trajectory of ovarian 
high-grade serous carcinoma can be observed 
in STIC lesions. J Pathol. 2024;264(1):42–54. 
doi:10.1002/path.6322.

171.	 Gill SE, McGree ME, Weaver AL, Cliby WA, 
Langstraat CL. Optimizing the treatment of 
ovarian cancer: Neoadjuvant chemotherapy 
and interval debulking versus primary debulk-
ing surgery for epithelial ovarian cancers 
likely to have suboptimal resection. Gynecol 
Oncol. 2017;144(2):266–73. doi:10.1016/j.yg-
yno.2016.11.021.

172.	 Yadav VK, Pramanik S, Alghamdi S, Atwah 
B, Qusty NF, Babalghith AO, et al. Therapeu-
tic innovations in nanomedicine: Exploring 
the potential of magnetotactic bacteria and 
bacterial magnetosomes. Int J Nanomedicine. 
2025;20:403–44. doi:10.2147/IJN.S462031.

173.	 Kapper C, Oppelt P, Arbeithuber B, 
Gyunesh AA, Vilusic I, Stelzl P, et al. Targeting 
ferroptosis in ovarian cancer: Novel strate-
gies to overcome chemotherapy resistance. 
Life Sci. 2024;349:122720. doi:10.1016/j.
lfs.2024.122720.

174.	 Singh DN, Daripelli S, Elamin Bushara 
MO, Polevoy GG, Prasanna M. Genetic Test-
ing for Successful Cancer Treatment. Cu-
reus. 2023;15(12):e49889. doi:10.7759/cu-
reus.49889.

175.	 Coleman RL, Brady MF, Herzog TJ, Sabba-

tini P, Armstrong DK, Walker JL, et al. Bevaci-
zumab and paclitaxel-carboplatin chemothera-
py and secondary cytoreduction in recurrent, 
platinum-sensitive ovarian cancer (NRG Oncol-
ogy/Gynecologic Oncology Group study GOG-
0213): a multicentre, open-label, randomised, 
phase 3 trial. Lancet Oncol. 2017;18(6):779–
91. doi:10.1016/S1470-2045(17)30279-6.

176.	 Bugide S, Gonugunta VK, Penugurti V, Mali-
setty VL, Vadlamudi RK, Manavathi B. HPIP 
promotes epithelial-mesenchymal transition 
and cisplatin resistance in ovarian cancer 
cells through PI3K/AKT pathway activation. 
Cell Oncol. 2017;40(2):133–44. doi:10.1007/
s13402-016-0308-2.

177.	 Shi T, Zhu J, Feng Y, Tu D, Zhang Y, Zhang P, 
et al. Secondary cytoreduction followed by che-
motherapy versus chemotherapy alone in plat-
inum-sensitive relapsed ovarian cancer (SOC-
1): a multicentre, open-label, randomised, 
phase 3 trial. Lancet Oncol. 2021;22(4):439–
49. doi:10.1016/S1470-2045(21)00006-1.

178.	 Dos Santos Guimarães I, Ladislau-Mages-
cky T, Tessarollo NG, Dos Santos DZ, Gimba 
ERP, Sternberg C, et al. Chemosensitizing ef-
fects of metformin on cisplatin- and pacli-
taxel-resistant ovarian cancer cell lines. Phar-
macol Rep. 2018;70(3):409–17. doi:10.1016/j.
pharep.2017.11.007.

179.	 Pignata S, Lorusso D, Joly F, Gallo C, Co-
lombo N, Sessa C, et al. Carboplatin-based 
doublet plus bevacizumab beyond progres-
sion versus carboplatin-based doublet alone 
in patients with platinum-sensitive ovarian 
cancer: a randomised, phase 3 trial. Lancet On-
col. 2021;22(2):267–76. doi:10.1016/S1470-
2045(20)30637-9.

180.	 Miller RE, Leary A, Scott CL, Serra V, Lord 
CJ, Bowtell D, et al. ESMO recommendations 
on predictive biomarker testing for homol-
ogous recombination deficiency and PARP 
inhibitor benefit in ovarian cancer. Ann On-
col. 2020;31(12):1606–22. doi:10.1016/j.an-
nonc.2020.08.2102.

181.	 Coleridge SL, Bryant A, Kehoe S, Morrison 
J. Neoadjuvant chemotherapy before surgery 
versus surgery followed by chemotherapy 
for initial treatment in advanced ovarian ep-
ithelial cancer. Cochrane Database Syst Rev. 
2021;7(7):CD005343. doi:10.1002/14651858.
CD005343.pub6.

182.	 Paulo P, Cardoso M, Brandão A, Pinto P, 
Falconi A, Pinheiro M, et al. Genetic land-
scape of homologous recombination repair 
genes in early-onset/familial prostate can-
cer patients. Genes Chromosomes Cancer. 



JICM 2026;11(2) 172

2023;62(12):710–20. doi:10.1002/gcc.23190.
183.	 Visvanathan K, Shaw P, May BJ, Bahad-

irli-Talbott A, Kaushiva A, Risch H, et al. Fal-
lopian tube lesions in women at high risk for 
ovarian cancer: A multicenter study. Can-
cer Prev Res (Phila). 2018;11(11):697–706. 
doi:10.1158/1940-6207.CAPR-18-0009.

184.	 Tassi RA, Todeschini P, Siegel ER, Calza S, 
Cappella P, Ardighieri L, et al. FOXM1 expression 
is significantly associated with chemotherapy 
resistance and adverse prognosis in non-se-
rous epithelial ovarian cancer patients. J Exp 
Clin Cancer Res. 2017;36(1):63. doi:10.1186/
s13046-017-0536-y.

185.	 Oza AM, Cibula D, Benzaquen AO, Poole C, 
Mathijssen RH, Sonke GS, et al. Olaparib com-
bined with chemotherapy for recurrent plat-
inum-sensitive ovarian cancer: a randomised 
phase 2 trial. Lancet Oncol. 2015;16(1):87–97. 
doi:10.1016/S1470-2045(14)71135-0.

186.	 Lei SM, Liu X, Xia LP, Ke Y, Wei LW, Li L, et al. Re-
lationships between decreased LAMC3 and poor 
prognosis in ovarian cancer. Zhonghua Fu Chan 
Ke Za Zhi. 2021;56(7):489–97. doi:10.3760/
cma.j.cn112141-20210426-00230.

187.	 Gonzalez-Pastor R, Goedegebuure PS, Cu-
riel DT. Understanding and addressing barri-
ers to successful adenovirus-based virother-
apy for ovarian cancer. Cancer Gene Ther. 
2021;28(5):375–89. doi:10.1038/s41417-
020-00227-y.

188.	 Sohn MH, Kim SI, Shin JY, Kim HS, Chung 
HH, Kim JW, et al. Classification of high-
grade serous ovarian carcinoma by epitheli-
al-to-mesenchymal transition signature and 
homologous recombination repair genes. 
Genes. 2021;12(7):1103. doi:10.3390/
genes12071103.

189.	 Lawrenson K, Fonseca MAS, Liu AY, Segato 
Dezem F, Lee JM, Lin X, et al. A study of high-
grade serous ovarian cancer origins implicates 
the SOX18 transcription factor in tumor devel-
opment. Cell Rep. 2019;29(11):3726–35.e4. 
doi:10.1016/j.celrep.2019.10.122.

190.	 Zhang J, Liu L, Sun Y, Xiang J, Zhou D, Wang 
L, et al. MicroRNA-520g promotes epitheli-
al ovarian cancer progression and chemore-
sistance via DAPK2 repression. Oncotarget. 
2016;7(18):26516–34. doi:10.18632/oncotar-
get.8530.

191.	 Skorupa A, Klimek M, Ciszek M, Pakuło 
S, Cichoń T, Cichoń B, et al. Metabolomic 
analysis of histological composition vari-
ability of high-grade serous ovarian cancer 
using 1H HR MAS NMR spectroscopy. Int J 
Mol Sci. 2024;25(20):10903. doi:10.3390/

ijms252010903.
192.	 Neesham D, Richards A, McGauran M. Ad-

vances in epithelial ovarian cancer. Aust J Gen 
Pract. 2020;49(10):665–9. doi:10.31128/
AJGP-09-19-5098.

193.	 Peters PN, Whitaker RS, Lim F, Russell S, 
Bloom EA, Pollara J, et al. Oncolytic adenovi-
rus MEM-288 induces an anti-tumor immune 
response in high grade serous ovarian cancer. 
Neoplasia. 2024;57:101056. doi:10.1016/j.
neo.2024.101056.

194.	 Torres HA, Mulanovich V. Management of 
HIV infection in patients with cancer receiving 
chemotherapy. Clin Infect Dis. 2014;59(1):106–
14. doi:10.1093/cid/ciu174.

195.	 Kuanyshkaliyeva A, Igissinov N, Turgam-
bayeva A. Estimation of the change of ovarian 
cancer incidence in Kazakhstan: Component 
analysis of its dynamics with the consider-
ation of ethnic features. Iran J Public Health. 
2016;45(8):1012–9.

196.	 Viviano M, DeBeaudrap P, Tebeu PM, 
Fouogue JT, Vassilakos P, Petignat P. A review 
of screening strategies for cervical cancer in 
human immunodeficiency virus-positive wom-
en in sub-Saharan Africa. Int J Womens Health. 
2017;9:69–79. doi:10.2147/IJWH.S103868.

197.	 Ghebre RG, Grover S, Xu MJ, Chuang LT, 
Simonds H. Cervical cancer control in HIV-in-
fected women: Past, present and future. Gyne-
col Oncol Rep. 2017;21:101–8. doi:10.1016/j.
gore.2017.07.009.

198.	 Hirasawa A, Imoto I, Naruto T, Akahane 
T, Yamagami W, Nomura H, et al. Prevalence 
of pathogenic germline variants detected by 
multigene sequencing in unselected Japa-
nese patients with ovarian cancer. Oncotarget. 
2017;8(68):112258–67. doi:10.18632/onco-
target.22733.

199.	 Dareng EO, Coetzee SG, Tyrer JP, Peng PC, 
Rosenow W, Chen S, et al. Integrative multi-om-
ics analyses to identify the genetic and function-
al mechanisms underlying ovarian cancer risk 
regions. Am J Hum Genet. 2024;111(6):1061–
83. doi:10.1016/j.ajhg.2024.04.011.

200.	 Heitz F, Marth C, Henry S, Reuss A, Cibu-
la D, Gaba Garcia L, et al. AGO-OVAR 28/EN-
GOT-ov57. Niraparib alone versus niraparib 
in combination with bevacizumab in patients 
with carboplatin-taxane-based chemotherapy 
in advanced ovarian cancer: a multicenter ran-
domized phase III trial. Int J Gynecol Cancer. 
2023;33(12):1966–9. doi:10.1136/ijgc-2023-
004944.

201.	 Perna A, Lucariello A, Sellitto C, Aglia-
ta I, Carleo MA, Sangiovanni V, et al. Different 



JICM 2026;11(2) 173

Cell Cycle Modulation in SKOV-3 Ovarian Can-
cer Cell Line by Anti-HIV Drugs. Oncol Res. 
2017;25(9):1617–24. doi:10.3727/09650401
7X14905635363102.

202.	 Nakamura K, Terai Y, Tanabe A, Ono YJ, 
Hayashi M, Maeda K, et al. CD24 expression is 
a marker for predicting clinical outcome and 
regulates the epithelial-mesenchymal transi-
tion in ovarian cancer via both the Akt and ERK 
pathways. Oncol Rep. 2017;37(6):3189–200. 
doi:10.3892/or.2017.5583.

203.	 Cai D, Liu T, Fang J, Liu Y. Molecular cluster 
mining of high-grade serous ovarian cancer via 
multi-omics data analysis aids precise medicine. 
J Cancer Res Clin Oncol. 2023;149(11):9151–
65. doi:10.1007/s00432-023-04831-x.

204.	 Baseer AQ, Usmani A, Mushfiq S, Hassand 
MH, Rahimi BA, Monib AW, et al. Assessment 
of hand hygiene practices among nurses at a 
regional hospital in Kandahar, Afghanistan: 
A cross-sectional study based on the World 
Health Organization (WHO) ‘Your 5 Moments 
for Hand Hygiene’ guidelines. Belitung Nurs J. 
2025;11(1):83. doi:10.33546/bnj.3460.

205.	 Tao Y, Li H, Huang R, Mo D, Zeng T, Fang M, 
et al. Clinicopathological and prognostic sig-
nificance of cancer stem cell markers in ovar-
ian cancer patients: Evidence from 52 studies. 
Cell Physiol Biochem. 2018;46(4):1716–26. 
doi:10.1159/000489586.

206.	 Liang L, Zhang Y, Li C, Liao Y, Wang G, Xu J, 
et al. Plasma cfDNA methylation markers for 
the detection and prognosis of ovarian cancer. 
EBioMedicine. 2022;83:104222. doi:10.1016/j.
ebiom.2022.104222.

207.	 Sihombing UHM, Andrijono A, Purwoto G, 
Gandamihardja S, Harahap AR, Rustamadji P, 
et al. CD44+/CD24- Expression as predictors of 
ovarian cancer chemoresistance: immunohis-
tochemistry and flow cytometry study. J Egypt 
Natl Cancer Inst. 2022;34(1):44. doi:10.1186/
s43046-022-00143-2. 

208.	 Han SA, Jang JH, Won KY, Lim SJ, Song JY. 
Prognostic value of putative cancer stem cell 
markers (CD24, CD44, CD133, and ALDH1) 
in human papillary thyroid carcinoma. Pathol 
Res Pract. 2017;213(8):956–63. doi:10.1016/j.
prp.2017.05.002.

209.	 Tumiati M, Hietanen S, Hynninen J, Pietilä 
E, Färkkilä A, Kaipio K, et al. A functional ho-
mologous recombination assay predicts pri-
mary chemotherapy response and long-term 
survival in ovarian cancer patients. Clin Cancer 
Res. 2018;24(18):4482–93. doi:10.1158/1078-
0432.CCR-17-3770.

210.	 Zhang R, Chen X, Fu S, Xu L, Lin J. A small 

molecule STAT3 inhibitor, LLL12, enhances 
cisplatin and paclitaxel mediated inhibition of 
cell growth and migration in human ovarian 
cancer cells. Oncol Rep. 2020;44(3):1224–32. 
doi:10.3892/or.2020.7667.

211.	 Zhao RJ, Wang YY, Li Z, Wu KY, Kong LF, 
Zheng WX. Morphologic features of fallopi-
an tubal epithelium in pelvic high-grade se-
rous carcinoma. Zhonghua Bing Li Xue Za 
Zhi. 2017;46(8):542–7. doi:10.3760/cma.j.is
sn.0529-5807.2017.08.005.

212.	 Hosseini A, Minucci S. A comprehensive re-
view of lysine-specific demethylase 1 and its 
roles in cancer. Epigenomics. 2017;9(8):1123–
42. doi:10.2217/epi-2017-0022.

213.	 Si Y, Song N, Ji Y. Construction of a nomogram 
model for predicting the outcome of debulking 
surgery for ovarian cancer on the basis of clin-
ical indicators. Front Oncol. 2024;14:1421247. 
doi:10.3389/fonc.2024.1421247. 

214.	 Kobal B, Noventa M, Cvjeticanin B, Barbic 
M, Meglic L, Herzog M, et al. Primary debulking 
surgery versus primary neoadjuvant chemo-
therapy for high-grade advanced-stage ovarian 
cancer: Comparison of survivals. Radiol Oncol. 
2018;52(3):307–19. doi:10.2478/raon-2018-
0030.

215.	 Fagotti A, Ferrandina G, Vizzielli G, Fanfani F, 
Gallotta V, Chiantera V, et al. Phase III randomised 
clinical trial comparing primary surgery versus 
neoadjuvant chemotherapy in advanced epi-
thelial ovarian cancer with high tumour load 
(SCORPION trial): Final analysis of peri-oper-
ative outcome. Eur J Cancer. 2016;59:22–33. 
doi:10.1016/j.ejca.2016.01.017.

216.	 Margul D, Yu C, AlHilli MM. Tumor Immune 
Microenvironment in Gynecologic Cancers. Can-
cers (Basel). 2023;15(15):3849. doi:10.3390/
cancers15153849.

217.	 Puronen CE, Ford ES, Uldrick TS. Immuno-
therapy in people with HIV and cancer. Front 
Immunol. 2019;10:2060. doi:10.3389/fim-
mu.2019.02060.

218.	 Li X, Ng ASN, Mak VCY, Chan KKL, Cheung 
ANY, Cheung LWT. Strategic Combination Ther-
apies for Ovarian Cancer. Curr Cancer Drug Tar-
gets. 2020;20(8):573–85. doi:10.2174/156800
9620666200511084007.

219.	 Herzog TJ, Monk BJ. Bringing new medi-
cines to women with epithelial ovarian cancer: 
what is the unmet medical need? Gynecol On-
col Res Pract. 2017;4:13. doi:10.1186/s40661-
017-0050-0.

220.	 Clifford C, Vitkin N, Nersesian S, Re-
id-Schachter G, Francis JA, Koti M. Multi-omics in 
high-grade serous ovarian cancer: biomarkers 



JICM 2026;11(2) 174

from genome to the immunome. Am J Reprod 
Immunol. 2018;80(2):e12975. doi:10.1111/
aji.12975.

221.	 Li W, Ma H, Zhang J, Zhu L, Wang C, Yang Y. 
Unraveling the roles of CD44/CD24 and ALDH1 
as cancer stem cell markers in tumorigene-
sis and metastasis. Sci Rep. 2017;7(1):13856. 
doi:10.1038/s41598-017-14364-2.

222.	 Song M, Cui M, Liu K. Therapeutic strate-
gies to overcome cisplatin resistance in ovari-
an cancer. Eur J Med Chem. 2022;232:114205. 
doi:10.1016/j.ejmech.2022.114205.

223.	 Chung VY, Tan TZ, Huang RL, Lai HC, 
Huang RY. Loss of discoidin domain receptor 
1 (DDR1) via CpG methylation during EMT in 
epithelial ovarian cancer. Gene. 2017;635:9–15. 
doi:10.1016/j.gene.2017.09.001.

224.	 Gong S, Chen Y, Zhang Y, Li C, Jiang Q. Com-
parison of serum cancer antigen 125, human 
epididymis protein 4, ROMA, and CPH-I for 
diagnosis of ovarian cancer in Chinese pa-
tients with ovarian mass. J South Med Univ. 
2019;39(12):1393–401. doi:10.12122/j.
issn.1673-4254.2019.12.02. 

225.	 Panel on Antiretroviral Guidelines for 
Adults and Adolescents. Guidelines for the 
use of antiretroviral agents in adults and 
adolescents with HIV. Clinicalinfo.HIV.gov; 
2025. Available from: https://clinicalinfo.
hiv.gov/en/guidelines/adult-and-adoles-
cent-arv/initiation-of-antiretroviral-thera-
py

https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-of-antiretroviral-therapy
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-of-antiretroviral-therapy
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-of-antiretroviral-therapy
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv/initiation-of-antiretroviral-therapy

