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ABSTRACT
Background: Trophoblastic differentiation or beta-human chorionic gonadotropin 

(β-hCG) secretion in endometrial carcinoma has been associated with poorly 
differentiated and aggressive tumors; however, the evidence is largely inconclusive. 
The review aimed to explore the prognostic role of trophoblastic differentiation and 
β-hCG in non-trophoblastic, primary uterine corpus cancers.

Methodology: A comprehensive electronic search across databases was conducted 
for all cases of cancers of the uterine corpus that were either associated with elevated 
levels of β-hCG or showed evidence of trophoblastic differentiation upon microscopy 
or both. Cases of gestational choriocarcinoma, trophoblastic tumors, tumors other 
than uterine corpus, and those tumors of uterine corpus but not reporting β-hCG as 
a marker were excluded. Data regarding patients’ clinic-demographic details, tumor 
characteristics, β-hCG levels at the time of presentation, and how these values change 
with treatment, its peak levels, the extent of loco-regional metastasis, details of 
treatment received, and case fatality were extracted and analysed statistically.

Results: A total of 35 case reports/case series with a total of 40 cases were 
included in the present review. The mean age at presentation was 57.75 ± 17.22 years. 
Nulliparity, obesity, hypertension, and diabetes were important risk factors. Post-
menopausal or abnormal uterine bleeding was the commonest presenting complaint. 
Trophoblastic differentiation or β-hCG expression was found to be associated with 
high tumor grade, poor differentiation, and poor overall patient survival. The lung 
was the most common site of metastasis.

Conclusions: Trophoblastic differentiation or elaboration of β-hCG in cancers 
of the uterine corpus is a rarity, and the majority of them are associated with a 
grim prognosis, secondary to being associated with poor differentiation, early 
hematogenous dissemination, and resistance to chemo-radiotherapy. Measurement 
of pre-operative β-hCG may be considered in all cases of endometrial carcinomas 
and sarcomas, and if found elevated, immunohistochemical examination with β-hCG 
should be carried out.

https://creativecommons.org/licenses/by/4.0/
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INTRODUCTION

Human chorionic gonadotropin (β‐hCG), a 
glycoprotein hormone, is primarily synthesized by 
trophoblasts of the placenta. Elevated levels of β‐hCG 
are notably associated with gestational trophoblastic 
neoplasms and germ cell tumors with trophoblastic 
elements; that is presence of trophoblastic elements in 
the tumor shows a strong correlation with elevated serum 
β‐hCG [1]. Apart from its role as a tumor marker, few 
investigators have correlated its existence to be associated 
with aggressive tumor biology; however, the evidence 
is largely inconclusive [1–3]. Also, while trophoblastic 
differentiation is an established feature in gestational 
trophoblastic diseases, its occurrence in non-gestational 
malignancies has garnered increasing attention due to its 
potential prognostic implications. Despite advancements 
in understanding the molecular and histopathological 
features of uterine corpus malignancies, the prognostic 
significance of trophoblastic differentiation and β‐hCG 
expression remains unclear.

With this background, this systematic review aims 
to: (i) identify the baseline characteristics of women 
presenting with β‐hCG -secreting somatic uterine 
malignancies; (ii) critically analyze the role of β‐hCG 
as a biomarker for disease progression (whether β‐hCG 
expression has any correlation to the tumor grade and 
extent of loco-regional metastasis) and prognosis of such 
cases (patient outcome post-surgery); (iii) analyzing 
overall survival rates; and (iv) review the treatment 
options, which have been successful or unsuccessful in 
managing such cases, to guide physicians, encountering 
such rare cases.

METHODOLOGY

This systematic review was conducted according 
to the Preferred Reporting Items for Systematic 
Reviews and meta-analysis (PRISMA) guidelines, 
utilizing Covidence software (Supplementary Table 1). 
A comprehensive electronic search of PubMed, 
Embase, Scopus, Google Scholar, Cochrane database, 
and Web of Science was conducted for all cases of 
β-hCG-secreting somatic uterine malignancies reported 
in the literature from inception till January 2024. A 
combination search of subject terms was applied, which 
included “hcg” OR “human chorionic gonadotropin” 
OR “BHCG” OR “β‐hCG” OR “choriocarcinomatous 
differentiation” OR “trophoblastic differentiation” 
“choriocarcinoma” OR “syncytiotrophoblast” AND 
“endometrial cancer” OR “endometrial carcinoma” OR 
“endometrial adenocarcinoma” OR “uterine cancer” 
OR “uterine adenocarcinoma” OR “uterine carcinoma” 
OR “uterine sarcoma” OR “leiomyosarcoma”. The 
detailed search strategy is provided as Supplementary 
Table 2. The reference lists of highly cited papers and 

the citations to these papers were also snowballed 
to find additional papers on the topic of interest. Two 
independent primary reviewers (MM, SP) conducted a 
literature search using predefined eligibility criteria. 
Given the rarity of trophoblastic differentiation and 
β-hCG secretion in uterine malignancies, the existing 
literature is primarily composed of case reports and 
small case series. These were included in the review 
due to the limited availability of larger cohort studies 
or randomized data. Although such studies inherently 
carry a higher risk of bias, including publication bias 
and selective reporting, we considered them valuable 
for identifying histopathological patterns, clinical 
presentations, and preliminary prognostic trends. No 
formal risk of bias tool was applied, as standard tools 
are not suitable for non-comparative case reports; 
however, we critically appraised each study for clarity 
in reporting, diagnostic confirmation, and outcome 
description. We included the peer-reviewed case reports, 
case series, correspondence, letters to the editor, pre-
print reports describing somatic, that is, non-germ cell, 
endometrial and myometrial malignancies of the uterine 
corpus which were either associated with elevated 
levels of β‐hCG or showed evidence of trophoblastic 
differentiation upon microscopy or both. Cases of 
gestational choriocarcinoma, trophoblastic tumour, 
tumors other than uterine corpus, and those tumors of 
uterine corpus not reporting β‐hCG as a marker were 
excluded. While trophoblastic differentiation has been 
reported in bladder, lung, and ovarian cancers, the focus 
of this study was limited to uterine corpus malignancies 
alone due to their distinct hormonal and pathological 
microenvironment, which may influence trophoblastic 
differentiation and β-hCG secretion differently compared 
to other malignancies. 

In case of any discrepancy, the opinion of the third 
reviewer (HK) was sought to resolve the issue. Figure 1 
represents the PRISMA flowchart of the screening 
process. The data relating to the patient demographics, 
clinical presentation, comorbidities associated, serum 
β‐hCG levels, stage and grade of tumour at the time of 
presentation, immunohistochemical characteristics, the 
extent of loco-regional metastasis, details of treatment 
received and how successful it was, clinical progression, 
and case fatality was extracted and analysed statistically. 
The data was extracted independently by three 
reviewers (MM, SP, HK) and cross-verified by a fourth 
reviewer (PK). 

Statistical analysis

Descriptive statistics were used to summarize 
patient demographics, tumor characteristics, and 
biomarker expression (β-hCG positivity, presence of 
trophoblastic differentiation). When available, survival 
data such as overall survival (OS), progression-free 
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survival (PFS), or disease-free survival (DFS) were 
extracted directly from the included studies. Kaplan–
Meier survival analysis was performed using  IBM 
SPSS Statistics for Windows, Version 28.0 (IBM Corp., 
Armonk, NY, USA). Time-to-event data, including 
overall survival (OS) and progression-free survival (PFS), 
were calculated from the date of diagnosis to the event 
(death, recurrence) or last follow-up. Median survival 

and 95% confidence intervals (CIs) were estimated. Log-
rank tests were used for stratified comparisons based on 
clinicopathological variables, including disease stage, 
histological subtype, and presence of trophoblastic 
differentiation or β-hCG expression. Cases with missing 
survival times or incomplete staging information were 
excluded from the respective analyses. No imputation 
was applied.

Figure 1: PRISMA Flowchart of the screening process for the cases included in the present review.
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RESULTS

Initial database search identified 16552 articles, and 
after duplicate removal and screening, 35 case reports/case 
series with a total of 40 cases were included, with clinic-
pathological attributes presented in Supplementary Table 3 
[4–39].

The geographical distribution of the cases is depicted 
in Figure 2. The mean age at presentation was 57.75 ± 
17.22 years, with the median age being 59.5 years (range 
24 years to 88 years). Although the obstetric history-related 
details were missing in 7/40 cases, 21/40 patients were 
parous, and 12/40 (30%) were nulliparous. Four out of 
forty patients were obese, with one of them having morbid 
obesity, with a BMI of 135 kg/m2 [12]. Hypertension and 
diabetes were other important risk factors, present in 10% 
of the cases. The most common presenting symptom was 
post-menopausal bleeding (21/40), followed by abnormal 
uterine bleeding (18/40), which was mostly cyclic heavy 
menstrual bleeding. There was a notable relationship with 
hereditary cancers, as none of the patients gave any history 
of any type of gynaecological or non-gynaecological 
malignancy in the family. However, one patient had a co-
existent breast cancer at the time of diagnosis [22]. In 17/40 
cases, β‐hCG was not estimated preoperatively, because the 
authors did not suspect choriocarcinomatous differentiation, 
and it was detected incidentally on pathology.

Out of the cohort of 40 cases, 34 were of endometrial 
adenocarcinoma (Endometrioid adenocarcinoma = 21; 
Serous adenocarcinoma = 5; Clear cell adenocarcinoma = 2; 
Poorly or undifferentiated adenocarcinoma = 6) exhibiting 
varying proportions of choriocarcinomatous/trophoblastic 
differentiation (focal to 85%). Upon immunohistochemistry, 

the choriocarcinomatous/trophoblastic component was 
invariably positive for β-hCG and pan-cytokeratin. The 
adeno-carcinomatous component exhibited positivity 
for epithelial markers such as pan-cytokeratin (AE1/
AE3) and epithelial membrane antigen (EMA). p53 
overexpression was found in 10 cases. The remaining 6 
cases comprised leiomyosarcoma (n = 3), carcinosarcoma 
(n = 2), and an undifferentiated sarcoma (n = 1), out of 
which only two revealed definitive choriocarcinomatous/ 
trophoblastic differentiation [12, 13]. However, all except 
one [39] showed focal β-hCG positivity. The most frequent 
histological subtype of the trophoblastic component was 
choriocarcinomatous-like, except for a single case, which 
revealed epithelioid trophoblastic tumor–like areas as 
well [22].

Approximately two-thirds of the tumors (n = 27/40; 
67.5%) were of high FIGO grade. Of the 21 endometrioid-
type adenocarcinomas, only 5 were of low grade (G1), and 
12 cases exhibited higher grade morphology (4 were G2, 8 
were G3). Histologic grade was not mentioned in 4 cases. All 
the cases of uterine carcinosarcoma (n = 2), leiomyosarcoma 
(n = 3), and undifferentiated sarcoma (n = 1) were of high 
grade. pT stage was not specified in 19 cases, and the 
remaining cases presented with varying pT stages (pT1 = 12; 
pT2 = 1; pT3 = 7; pT4 = 1). The majority of the cases of 
adenocarcinoma had varying degrees of myometrial invasion 
(7 cases had less than 50% myometrial involvement; 9 cases 
had more than 50% myometrial involvement; status of 
invasion not mentioned in 14 cases), with 3 cases showing 
100% involvement with serosal implants. Absence of 
myometrial invasion was documented in only a single case, 
but it was pT3a, that is, it showed either serosal implants or 
adnexal involvement (not specified in the article) [30].

Figure 2: Geographical distribution of the reported cases.
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Lung was the most common site of metastasis 
(37.5%), followed by pelvis (17.5%), and peritoneal 
cavity, including bowel, or omentum (12.5%). Brain and 
bone metastasis were found in 7.5% of patients each. 
Nodal metastasis (retroperitoneal pelvic lymph nodes 
or supraclavicular lymph node metastasis) was also 
found in 12.5% of the patients. Twenty-two cases (55%) 
revealed lympho-vascular space invasion (LVSI) upon 
microscopy. Although the metastatic site showed exclusive 
choriocarcinomatous component in the majority of the 
cases, a few patients showed mixed tumor even at the site 
of metastasis. 

The authors report using varying combinations of 
surgery, chemotherapy, and radiotherapy in the treatment 
of cases. While the majority have employed staging 
surgery followed by post-operative chemotherapy, as 
the mainstay of treatment (20/40), surgery alone (12/40), 
surgery and post-operative radiotherapy (5/40), or 
radiotherapy alone (2/40), were also used by a few authors. 
Interestingly, in 4/40 cases, neo-adjuvant chemotherapy 
was used, and 3/4 (75%) of these survived. All three 
cases where a combination of Etoposide, Methotrexate, 
Actinomycin-D, Cyclophosphamide and Vincristine 
(EMACO) was used as neoadjuvant chemotherapy, 
survived, and one case where Bleomycin, etoposide and 
platinum (BEP) was used as neoadjuvant chemotherapy, 
died at 6 months after disease diagnosis due to cerebral 
metastasis leading to haemorrhage. In one case [6], use 

of neoadjuvant radiotherapy has been done, although the 
patient died at 1 year, again due to widespread metastasis. 
Various chemotherapy options have been utilised, mainly 
based on treating physicians’ discretion, as there are no 
standard treatment guidelines. Among the patients who 
survived, EMACO was the most frequently used post-
surgery chemotherapy, followed by various combinations 
of Docetaxel, Gemcitabine, Nedaplatin, Cisplatin/
carboplatin, and Paclitaxel. Radiotherapy has been utilised 
as adjuvant treatment in some cases, predominantly to 
control bleeding (haemostatic radiotherapy).

The average time duration to the development of the 
first recurrence/metastasis was approximately 4.5 months. 
No recurrence was noted in 11 patients, and 4 were lost 
to follow-up. 19/40 (47.5%) of the patients died of the 
disease, at an average of 9.8 months after first diagnosis. 
The most common cause of death was complications 
related to metastasis (intracerebral haemorrhage, bowel 
obstruction, or pulmonary embolism). Two were alive at 6 
months but with metastasis-related complications. 12/40 
(30%) were alive and healthy, with no complications and 
with no disease relapse. In these patients, the average 
disease-free survival was 26.5 months. In 7/40 cases, 
either the details were not mentioned regarding survival 
or mortality or the patients were lost to follow-up. 

We performed a cumulative survival analysis of 31 
cases (with required data points) and found poor survival 
rates (Figure 3). The mean survival duration in months was 

Figure 3: Kaplan-Meier survival analysis, showing the 12-month overall survival analysis for cases of Somatic 
Malignancies of Uterine Corpus secreting β‐hCG. *Number at risk could not be displayed due to inconsistent time-point data 
across the included cases.
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24.7 ± 3.7 (95% Confidence interval: 17.5–31.9) while the 
median survival duration in months was 17 ± 3.58 (95% 
Confidence interval: 95% CI 9.97–24.03). The analysis 
examined multiple prognostic factors in patients, including 
trophoblastic differentiation, tumor grade, subtype, LVSI, 
and disease stage, assessing their impact on survival 
outcomes. Patients with trophoblastic differentiation had 
a higher 2-year overall survival (OS) rate (41% ± 10.7%) 
compared to those without (25% ± 20.4%). However, 
the log-rank test (Mantel-Cox) showed no statistically 
significant difference (p = 0.306). Although the observed 
survival was higher in low-grade tumors (60% ± 21.9%) 
compared to high-grade tumors (30.95% ± 11.4%), this 
difference was not statistically significant (p = 0.28). The 
single case of intermediate-grade tumor was removed 
from analysis due to its limited representation. For tumor 
subtype, survival rates varied among different histologic 
subtypes of the primary tumor. Leiomyosarcoma had the 
worst prognosis, with all patients in this category, dying. 
The survival rates for other subtypes ranged from 37.3% ± 
13.9% (endometrioid carcinoma) to 50% ± 35.4% (poorly 
differentiated adenocarcinoma, clear cell adenocarcinoma, 
uterine carcinosarcoma, and serous carcinoma). However, 
no significant difference was found (p = 0.76). The data 
regarding LVSI was available for only 21 patients, limiting 
its interpretability. In our cohort, patients with LVSI had a 
2-year OS of 52.8% ± 12.4%. Stage of disease at the time 
of presentation was the only factor significantly associated 
with survival (p = 0.005). Stage I patients had the best 
2-year survival (52.2% ± 16.3%, mean survival 34.4 
months), while Stage II and IV had a 0% survival rate. 
Stage III patients had a 2-year OS of 20.8% ± 18.45%, 
with a mean survival of 15.5 months. In summary, while 

trophoblastic differentiation and tumor grade showed 
trends favouring better survival, only disease stage was 
significantly associated with survival outcomes.

DISCUSSION

This systematic review reaffirms that the 
occurrence of trophoblastic differentiation in endometrial 
adenocarcinoma is extremely rare (only 34 cases 
identified), keeping in mind that endometrial carcinoma 
is the third most common gynecological cancer. The 
presence of trophoblastic differentiation in carcinosarcoma 
or sarcoma of the uterine corpus is still rarer (a total of 
6 cases published to date). These tumors are found 
predominantly in the post-menopausal age group, with 
hypertension, diabetes mellitus, and nulliparity being 
important risk factors. Post-menopausal bleeding is the 
commonest presenting symptom. These tumors frequently 
exhibit poor differentiation, early spread through the 
bloodstream, resistance to chemotherapy/radiotherapy, and 
grim overall survival rates.

Amongst the 34 endometrial adenocarcinomas, all 
exhibited choriocarcinomatous/ trophoblastic components, 
upon microscopy and immunohistochemical examination, 
and in 25 of them, increased serum or urinary levels of 
β‐hCG were documented either pre- or post-operatively. 
Hence, increased levels of β‐hCG are a strong marker of 
choriocarcinomatous/ trophoblastic differentiation and 
should prompt the pathologist to perform adequate tumor 
sampling followed by meticulous microscopic search for 
these areas within the tumor mass. Although trophoblastic 
differentiation is found more often associated with 
poorly differentiated adenocarcinoma, it can occur in 

Figure 4: Summary of the key findings of the study.
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cases of endometroid (G1/G2/G3), serous, and clear 
cell adenocarcinoma of the endometrium, as well. If 
microscopic features are dubious for choriocarcinomatous/ 
trophoblastic differentiation, immunohistochemistry 
with β‐hCG can be used to document the same. In this 
context, a few cases, especially sarcomas, might not 
reveal trophoblastic areas on light microscopy but exhibit 
immunopositivity for β‐hCG [16]. In a recently reported 
case of uterine leiomyosarcoma with no microscopic 
evidence of trophoblastic differentiation, there was an 
increase in serum β‐hCG levels post-operatively, for which 
the authors hypothesized that the β-hCG elevation could 
be due to disease progression to metastatic disease and 
biological changes in the metastatic clones encompassing 
further genetic mutations [39].

The genetic mechanisms underlying 
choriocarcinomatous differentiation in somatic neoplasms 
also remain poorly elucidated. Various theories have been 
proposed, none achieving widespread acceptance. Notably, 
an analysis has revealed shared genetic alterations 
between the endometrioid and choriocarcinomatous 
components within a single tumor, indicating a common 
clonal origin [2]. Furthermore, the presence of numerous 
additional genetic alterations in the choriocarcinomatous 
component suggests significant neoplastic progression 
from the original endometrioid carcinoma. Other studies 
have shown that TP53 abnormalities, detected either 
through immunohistochemistry or molecular analysis, 
may be present in both components, supporting the notion 
of a clonal relationship between them [12, 17, 18]. In 
our review, p53 overexpression was noted in 10 cases. 
Furthermore, recent molecular evidence indicates that the 
endometrioid subtype of endometrial adenocarcinoma, 
known as type 1 tumors, is linked to hyperestrogenism, 
while serous and clear cell carcinomas of the endometrium, 
categorized as type 2 tumors, primarily result from 
mutations in the tumor suppressor gene p53 [17, 18]. 
We observed two cases of endometrioid adenocarcinoma 
with trophoblastic differentiation, demonstrated p53 
overexpression in both the components, were of higher 
grade (G3) and stage (pT3a) [21, 30]. In endometrial 
cancer, overexpression of p53 is a significant prognostic 
factor [40], and its overexpression in these tumors with 
trophoblastic differentiation plausibly contributes to 
dismal prognosis.   

Regarding disease progression, we found that 
the majority of tumors had already undergone distant 
metastasis at the time of diagnosis itself. The heightened 
expression of β-hCG fosters the movement and infiltration 
of cancer cells, encouraging their spread to peritoneal 
xenografts. Furthermore, increased levels of β‐hCG 
can prompt the transformation of cancer cells from a 
tightly bound epithelial state, characterized by specific 
biomarkers, to a more mobile phenotype, marked by 
mesenchymal indicators, a process known as epithelial‐
mesenchymal transition [41, 42]. This further highlights 

the fact that immunohistochemistry for β‐hCG may be 
considered for all cases of endometrial adenocarcinoma 
with trophoblastic differentiation, as this can be 
considered an important prognostic factor. Although 
endometrial adenocarcinoma detected at an early stage is 
known to have a good prognosis, cases with trophoblastic 
differentiation present with widespread metastasis, 
even at an early stage. Consistent with our findings, 
few investigators, utilizing β‐hCG as a biomarker, have 
also found that somatic carcinomas with trophoblastic 
differentiation at non-uterine sites also demonstrated a 
notable correlation with poor differentiation, progressed 
tumor stage, early hematogenous dissemination, resistance 
to chemotherapy and radiotherapy, and decreased disease-
specific overall survival [2, 3, 43–46]. Of note, it has to 
be kept in mind that the primary tumor type also plays 
a role in prognosis. Xie Y et al. reported a case of FIGO 
grade 1 endometrioid adenocarcinoma with significant 
choriocarcinomatous differentiation showing no 
recurrence or metastasis after 3 years post-surgery [37]. 
This relatively better outcome might be attributed to the 
low-grade nature of the primary tumor.

While β-hCG expression has been associated with 
more aggressive tumor behavior in certain cases, its role 
as a universal prognostic marker remains uncertain due 
to variability in reported findings. The sensitivity and 
specificity of β-hCG testing in predicting oncological 
outcomes have not been consistently established across 
studies, raising concerns about the potential for false 
positives, unnecessary additional investigations, patient 
anxiety, and increased healthcare costs. Hence, β-hCG 
testing should likely be considered in a case-by-case 
manner, rather than as a universal screening tool for all 
endometrial carcinomas. Testing may be more appropriate 
in cases with histopathological or clinical features 
suggestive of trophoblastic differentiation or aggressive 
tumor behavior. 

Currently, there are no guidelines that guide the 
physician regarding which chemotherapy is best for 
such cases of somatic malignancies with trophoblastic 
differentiation. Most of the chemotherapy options 
used by physicians in the above-mentioned cases are 
predominantly based on research in cases of gestational 
choriocarcinoma. In compliance with other reported 
cases of non-gestational choriocarcinoma, the present 
study also found that these cases were poorly responsive 
to both chemotherapy and radiotherapy. Although these 
tumors responded poorly to most of the chemotherapy 
regimens, 3/4 cases, where neoadjuvant chemotherapy 
was used before surgery, showed a favourable prognosis. 
Neoadjuvant chemotherapy with EMACO, followed by 
staging surgery, and later adjuvant chemotherapy with 
EMACO or a combination of paclitaxel with platinum-
based compounds emerged as the treatment with 
the most favourable prognosis. Other chemotherapy 
options included BEP, and varied combinations of 
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5-fluorouracil, methotrexate, and Adriamycin. The process 
of dedifferentiation observed in advanced stages of 
certain malignancies facilitates the emergence of ectopic 
expression of β‐hCG, as outlined by Cole and Butler in 
2012 [47]. As tumors undergo greater dedifferentiation, 
their cell replication tends to become more primitive. This 
phenomenon potentially elucidates why chemotherapy 
regimens targeting fundamental cell replication, such as 
EMACO, can be efficacious [48]. Within the EMACO 
chemotherapy regimen, actinomycin D serves as a crucial 
agent, acting as a potent inhibitor of transcription. It is 
likely a significant component of EMACO responsible 
for influencing the transcription of β‐hCG. Consequently, 
this process may lead to the elimination of cells within 
the clear cell component of the patient’s tumor [48, 49]. A 
recent review by Mukherjee D et al. highlighted the anti-
tumor potential of naturally derived compounds in cervical 
cancer, including their roles in modulating drug resistance, 
miRNAs, angiogenesis, metastasis, and apoptosis [50]. 
Exploring similar therapeutic strategies in uterine corpus 
tumors with trophoblastic differentiation could pave the 
way for safer and more effective cancer treatments.

This study represents the first comprehensive 
systematic review to compile and analyze all cases of 
trophoblastic differentiation and also β‐hCG secretion 
(even without trophoblastic differentiation), in somatic 
tumors of the uterine corpus. Further, we also did survival 
analysis and found a cumulative 12-month overall 
survival of less than 60%. The key findings of the study 
are summarized in Figure 4. The Kaplan–Meier survival 
analysis adds an exploratory dimension to our review and 
provides preliminary insights into prognostic patterns in 
these rare uterine tumors. However, the findings must be 
interpreted with caution due to the small sample size and 
resultant wide confidence intervals. We acknowledge that 
survival comparisons are limited in statistical power and 
primarily hypothesis-generating. Notably,  only disease 
stage emerged as a significant predictor of survival, 
underscoring its established prognostic role even in 
histologically rare variants. The lack of significant 
association between other variables and survival may 
reflect the limited number of analysable cases rather 
than the absence of effect. The review diligently scoured 
extensive electronic databases to identify all globally 
published cases available in English, but the data 
encountered presented a diversity of forms, leading to 
predominantly descriptive rather than analytical analysis, 
thereby constraining the depth of the review. The 
findings of this review must be interpreted in light of the 
methodological limitations associated with the included 
literature. The predominance of case reports and small 
case series, while informative in rare conditions, limits 
the strength of generalizable conclusions. Such studies 
are susceptible to bias due to their descriptive nature, lack 
of control groups, and potential for selective publication 
of unusual or aggressive cases. Moreover, clinical 

outcomes and survival data were inconsistently reported. 
Nevertheless, these reports collectively offer valuable 
insights into the histological spectrum and possible 
clinical implications of trophoblastic differentiation 
and hCG expression in uterine malignancies. Also, 
heterogeneity across included studies poses a challenge, 
as variations in study design, patient populations, 
histological subtypes, and methods of β-hCG detection 
may influence the consistency of findings. Differences 
in immunohistochemistry protocols, cut-off values for 
positivity, and assay sensitivities across studies may affect 
the comparability of results. Another limitation is the 
limited availability of survival data in some studies, which 
restricts the ability to perform comprehensive analyses 
on disease-free and overall survival. Future multicentre 
registries or pooled analyses may be necessary to validate 
these preliminary observations.

CONCLUSIONS

To conclude, trophoblastic differentiation or 
elaboration of β‐hCG in somatic malignancies of the 
uterine corpus significantly impacts the prognosis and 
treatment outcomes of affected individuals. These 
tumors are often associated with poor differentiation, 
early hematogenous dissemination, and resistance to 
chemoradiotherapy. Trophoblastic differentiation and 
lower tumor grade showed trends favouring better 
survival; only disease stage was significantly associated 
with survival outcomes. While EMACO shows promise, 
its superiority over other regimens remains uncertain 
due to limited comparative data. Further studies are 
needed to establish its optimal use across diverse patient 
profiles. Future studies comparing EMACO with other 
established protocols, such as EMA-EP or FAEV, are 
essential to determine the most effective regimen across 
diverse patient populations. Until such data are available, 
the current recommendation for EMACO should be 
interpreted with caution, acknowledging the need for 
further comparative research. More research is required 
in cases of somatic carcinomas with trophoblastic 
differentiation, predominantly in areas of treatment, as 
presently there are no guidelines to help clinicians decide 
the best adjuvant chemotherapy or radiotherapy. 

AUTHOR CONTRIBUTIONS

Mishu Mangla: Conceptualization, methodology, 
Formal analysis, literature search, data extraction, 
supervision, Writing – original draft. Seetu Palo: 
Conceptualization, methodology, Formal analysis, 
literature search, data extraction, Writing – review and 
editing. Harpreet Kaur and Poojitha Kalyani Kanikaram: 
Methodology, Literature search, data extraction, approval 
of final draft. Emine A. Rahiman: statistical analysis, 
approval of final draft.



104 Oncosciencewww.oncoscience.us

CONFLICTS OF INTEREST

Authors have no conflicts of interest to declare.

ETHICAL STATEMENT

As this is a review article, formal ethical approval 
was not required as per our institution’s guidelines. 

FUNDING

No funding was used for this paper.

REFERENCES

1.	 Mangla M, Palo S, Kanikaram P, Kaur H. Non-gestational 
choriocarcinoma: unraveling the similarities and 
distinctions from its gestational counterpart. Int J Gynecol 
Cancer. 2024; 34:926–34. https://doi.org/10.1136/ijgc-
2023-004906. PMID:38123189

2.	 Lenhard M, Tsvilina A, Schumacher L, Kupka M, Ditsch 
N, Mayr D, Friese K, Jeschke U. Human chorionic 
gonadotropin and its relation to grade, stage and patient 
survival in ovarian cancer. BMC Cancer. 2012; 12:2. https://
doi.org/10.1186/1471-2407-12-2. PMID:22214378

3.	 Hoshi S, Numahata K, Morozumi K, Katumata Y, Kuromoto 
A, Takai Y, Hoshi K, Bilim V, Sasagawa I. Bladder cancer 
metastasis producing beta-human chorionic gonadotropin, 
squamous cell carcinoma antigen, granulocyte-colony 
stimulating factor, and parathyroid hormone-related protein. 
IJU Case Rep. 2018; 2:47–50. https://doi.org/10.1002/
iju5.12036. PMID:32743371

4.	 Civantos F, Rywlin AM. Carcinomas with trophoblastic 
differentiation and secretion of chorionic gonadotrophins. 
Cancer. 1972; 29:789–98. https://doi.org/10.1002/1097-
0142(197203)29:3<789::aid-cncr2820290337>3.0.co;2-n. 
PMID:4334242

5.	 Tsoutsoplides GC. Ectopic production of human chorionic 
gonadotropin by a highly anaplastic adenocarcinoma of 
the endometrium. Am J Obstet Gynecol. 1980; 136:694–
95. https://doi.org/10.1016/0002-9378(80)91029-7. 
PMID:7355952

6.	 Savage J, Subby W, Okagaki T. Adenocarcinoma of 
the endometrium with trophoblastic differentiation and 
metastases as choriocarcinoma: a case report. Gynecol 
Oncol. 1987; 26:257–62. https://doi.org/10.1016/0090-
8258(87)90283-6. PMID:3026934

7.	 Pesce C, Merino MJ, Chambers JT, Nogales F. Endometrial 
carcinoma with trophoblastic differentiation. An aggressive 
form of uterine cancer. Cancer. 1991; 68:1799–802. https://
doi.org/10.1002/1097-0142(19911015)68:8<1799::aid-
cncr2820680825>3.0.co;2-3. PMID:1717127

8.	 Kalir T, Seijo L, Deligdisch L, Cohen C. Endometrial 
adenocarcinoma with choriocarcinomatous differentiation 
in an elderly virginal woman. Int J Gynecol Pathol. 1995; 

14:266–69. https://doi.org/10.1097/00004347-199507000-
00012. PMID:8600080

  9.	 Molina P, Torres JV, Navarro S, Llombart-Bosch A. 
Uterine carcinoma with serous and choriocarcinomatous 
differentiation. Int J Surg Pathol. 1996; 4:17–21. https://
doi.org/10.1177/106689699600400104.

10.	 Bradley CS, Benjamin I, Wheeler JE, Rubin SC. 
Endometrial adenocarcinoma with trophoblastic 
differentiation. Gynecol Oncol. 1998; 69:74–77. https://doi.
org/10.1006/gyno.1998.4969. PMID:9571002

11.	 Black K, Sykes P, Ostör AG. Trophoblastic differentiation 
in an endometrial carcinoma. Aust N Z J Obstet Gynaecol. 
1998; 38:472–73. https://doi.org/10.1111/j.1479-828x.1998.
tb03116.x. PMID:9890238

12.	 Nguyen CP, Levi AW, Montz FJ, Bristow RE. Coexistent 
choriocarcinoma and malignant mixed mesodermal tumor 
of the uterus. Gynecol Oncol. 2000; 79:499–503. https://
doi.org/10.1006/gyno.2000.5976. PMID:11104628

13.	 Khuu HM, Crisco CP, Kilgore L, Rodgers WH, Conner 
MG. Carcinosarcoma of the uterus associated with a 
nongestational choriocarcinoma. South Med J. 2000; 
93:226–28. PMID:10701796

14.	 Yasuda M, Matsui N, Kajiwara H, Osamura RY, 
Miyamoto T, Murakami M, Shinozuka T, Itoh J. Malignant 
transformation of atypical endometrial hyperplasia after 
progesterone therapy showing germ-cell tumor-like 
differentiation. Pathol Int. 2004; 54:451–56. https://doi.
org/10.1111/j.1440-1827.2004.01644.x. PMID:15144406

15.	 Grenache DG, Moller KA, Groben PM. Endometrial 
adenocarcinoma associated with elevated serum 
concentrations of the free beta subunit of human chorionic 
gonadotropin. Am J Clin Pathol. 2004; 121:748–53. 
https://doi.org/10.1309/LMR6-YEJL-P6QC-DX93. 
PMID:15151215

16.	 Liang S, Stone G, Chalas E, Pearl M, Callan F, Zheng 
W. A high-grade uterine leiomyosarcoma with human 
chorionic gonadotropin production. Int J Gynecol 
Pathol. 2006; 25:257–61. https://doi.org/10.1097/01.
pgp.0000192270.22289.af. PMID:16810064

17.	 Horn LC, Hänel C, Bartholdt E, Dietel J. Serous 
carcinoma of the endometrium with choriocarcinomatous 
differentiation: a case report and review of the literature 
indicate the existence of 2 prognostically relevant 
tumor types. Int J Gynecol Pathol. 2006; 25:247–51. 
https://doi.org/10.1097/01.pgp.0000215294.45738.a4. 
PMID:16810062

18.	 Horn LC, Hänel C, Bartholdt E, Dietel J. Mixed serous 
carcinoma of the endometrium with trophoblastic 
differentiation: analysis of the p53 tumor suppressor 
gene suggests stem cell origin. Ann Diagn Pathol. 2008; 
12:1–3. https://doi.org/10.1016/j.anndiagpath.2007.01.004. 
PMID:18164407

19.	 Akbulut M, Tosun H, Soysal ME, Oztekin O. Endometrioid 
carcinoma of the endometrium with choriocarcinomatous 
differentiation: a case report and review of the literature. 

https://doi.org/10.1136/ijgc-2023-004906
https://doi.org/10.1136/ijgc-2023-004906
https://pubmed.ncbi.nlm.nih.gov/38123189/
https://doi.org/10.1186/1471-2407-12-2
https://doi.org/10.1186/1471-2407-12-2
https://pubmed.ncbi.nlm.nih.gov/22214378/
https://doi.org/10.1002/iju5.12036
https://doi.org/10.1002/iju5.12036
https://pubmed.ncbi.nlm.nih.gov/32743371/
https://doi.org/10.1002/1097-0142(197203)29:3%3c789::aid-cncr2820290337%3e3.0.co;2-n
https://doi.org/10.1002/1097-0142(197203)29:3%3c789::aid-cncr2820290337%3e3.0.co;2-n
https://pubmed.ncbi.nlm.nih.gov/4334242/
https://doi.org/10.1016/0002-9378(80)91029-7
https://pubmed.ncbi.nlm.nih.gov/7355952/
https://doi.org/10.1016/0090-8258(87)90283-6
https://doi.org/10.1016/0090-8258(87)90283-6
https://pubmed.ncbi.nlm.nih.gov/3026934/
https://doi.org/10.1002/1097-0142(19911015)68:8%3c1799::aid-cncr2820680825%3e3.0.co;2-3
https://doi.org/10.1002/1097-0142(19911015)68:8%3c1799::aid-cncr2820680825%3e3.0.co;2-3
https://doi.org/10.1002/1097-0142(19911015)68:8%3c1799::aid-cncr2820680825%3e3.0.co;2-3
https://pubmed.ncbi.nlm.nih.gov/1717127/
https://doi.org/10.1097/00004347-199507000-00012
https://doi.org/10.1097/00004347-199507000-00012
https://pubmed.ncbi.nlm.nih.gov/8600080/
https://doi.org/10.1177/106689699600400104
https://doi.org/10.1177/106689699600400104
https://doi.org/10.1006/gyno.1998.4969
https://doi.org/10.1006/gyno.1998.4969
https://pubmed.ncbi.nlm.nih.gov/9571002/
https://doi.org/10.1111/j.1479-828x.1998.tb03116.x
https://doi.org/10.1111/j.1479-828x.1998.tb03116.x
https://pubmed.ncbi.nlm.nih.gov/9890238/
https://doi.org/10.1006/gyno.2000.5976
https://doi.org/10.1006/gyno.2000.5976
https://pubmed.ncbi.nlm.nih.gov/11104628/
https://pubmed.ncbi.nlm.nih.gov/10701796/
https://doi.org/10.1111/j.1440-1827.2004.01644.x
https://doi.org/10.1111/j.1440-1827.2004.01644.x
https://pubmed.ncbi.nlm.nih.gov/15144406/
https://doi.org/10.1309/LMR6-YEJL-P6QC-DX93
https://pubmed.ncbi.nlm.nih.gov/15151215/
https://doi.org/10.1097/01.pgp.0000192270.22289.af
https://doi.org/10.1097/01.pgp.0000192270.22289.af
https://pubmed.ncbi.nlm.nih.gov/16810064/
https://doi.org/10.1097/01.pgp.0000215294.45738.a4
https://pubmed.ncbi.nlm.nih.gov/16810062/
https://doi.org/10.1016/j.anndiagpath.2007.01.004
https://pubmed.ncbi.nlm.nih.gov/18164407/


105 Oncosciencewww.oncoscience.us

Arch Gynecol Obstet. 2008; 278:79–84. https://doi.
org/10.1007/s00404-007-0526-y. PMID:18066564

20.	 Yamada T, Mori H, Kanemura M, Ohmichi M, Shibayama 
Y. Endometrial carcinoma with choriocarcinomatous 
differentiation: a case report and review of the literature. 
Gynecol Oncol. 2009; 113:291–94. https://doi.org/10.1016/j.
ygyno.2009.01.005. PMID:19232701

21.	 Wakahashi S, Sudo T, Nakagawa E, Ueno S, Muraji 
M, Kanayama S, Itami H, Kawakami F, Yamada T, 
Yamaguchi S, Fujiwara K, Nishikawa H, Nishimura R, 
Ohbayashi C. Endometrioid adenocarcinoma with high-
grade transformation with serous and choriocarcinomatous 
differentiation - a case report. J Cancer. 2012; 3:14–18. 
https://doi.org/10.7150/jca.3.14. PMID:22211141

22.	 Olson MT, Gocke CD, Giuntoli RL 2nd, Shih IM. 
Evolution of a trophoblastic tumor from an endometrioid 
carcinoma--a morphological and molecular analysis. Int J 
Gynecol Pathol. 2011; 30:117–20. https://doi.org/10.1097/
PGP.0b013e3181f5ce68. PMID:21293290

23.	 Seki T, Yanaihara N, Hirata Y, Fukunaga M, Tanaka 
T, Okamoto A. Uterine endometrial carcinoma with 
trophoblastic differentiation: a case report with literature 
review. Eur J Gynaecol Oncol. 2014; 35:461–64. 
PMID:25118494

24.	 Ji M, Lu Y, Guo L, Feng F, Wan X, Xiang Y. Endometrial 
carcinoma with yolk sac tumor-like differentiation 
and elevated serum β-hCG: a case report and literature 
review. Onco Targets Ther. 2013; 6:1515–22. https://doi.
org/10.2147/OTT.S51983. PMID:24187502

25.	 Ishida M, Okabe H. Endometrioid adenocarcinoma with 
choriocarcinomatous differentiation: A case report and 
review of the literature. Oncol Lett. 2013; 6:655–58. https://
doi.org/10.3892/ol.2013.1431. PMID:24137385

26.	 Carta G, Accurti V, Di Nicola M, Crisman G, Sollima L, 
Carta A, Patacchiola F. Uterine endometrioid carcinoma with 
focal area of choriocarcinomatous differentiation: case report. 
Eur J Gynaecol Oncol. 2014; 35:731–33. PMID:25556283

27.	 Lee R, Pattillo R, Bouzyk M, Oprea-Ilies G, Matthews 
R. Endometrial carcinoma with ectopic human chorionic 
gonadotropin expression. Gynecol Oncol Rep. 2015; 
12:45–48. https://doi.org/10.1016/j.gore.2015.03.001. 
PMID:26076157

28.	 Cai H, Zhou R, Liang W, Wang J. Dedifferentiated 
endometrioid adenocarcinoma with trophoblastic components 
and elevated serum alfa-fetoprotein: A case report and literature 
review. Medicine (Baltimore). 2018; 97:e0551. https://doi.
org/10.1097/MD.0000000000010551. PMID:29703038

29.	 Yadav S, Sagar N, Mallya V, Mandal S, Khurana N, Gupta 
S. Extensive trophoblastic differentiation in case of an 
endometrial carcinoma. Indian J Pathol Microbiol. 2018; 
61:614–16. https://doi.org/10.4103/IJPM.IJPM_228_17. 
PMID:30303166

30.	 Rawish KR, Buza N, Zheng W, Fadare O. Endometrial 
Carcinoma With Trophoblastic Components: Clinicopathologic 
Analysis of a Rare Entity. Int J Gynecol Pathol. 2018; 

37:174–90. https://doi.org/10.1097/PGP.0000000000000402. 
PMID:28582346

31.	 Mathew S, Capes G, Angelo N, Ramsaroop R. Endometrioid 
carcinoma with trophoblastic differentiation – A case report. 
Pathology. 2019; 51:S91–92.

32.	 Krishnan V, Sauthier P, Provencher D, Rahimi K. 
Pleomorphic Undifferentiated Uterine Sarcoma in a Young 
Patient Presenting With Elevated Beta-hCG and Rare Variants 
of Benign Leiomyoma: A Case Report and Review of the 
Literature. Int J Gynecol Pathol. 2020; 39:362–66. https://doi.
org/10.1097/PGP.0000000000000606. PMID:31033798

33.	 Syeda A, Liu Y, Fan L. Endometrioid adenocarcinoma 
with choriocarcinoma differentiation: A case report. Eur J 
Gynaecol Oncol. 2020; 41:1070–72. https://www.ejgo.net/
articles/10.31083/j.ejgo.2020.06.5440. 

34.	 Tsakos E, Xydias EM, Ziogas AC, Bimpa K, Sioutas 
A, Zarampouka K, Tampakoudis G. Uterine malignant 
leiomyosarcoma associated with high levels of serum beta-
human chorionic gonadotropin: A case report. Clin Case 
Rep. 2022; 10:e6322. https://doi.org/10.1002/ccr3.6322. 
PMID:36188042

35.	 Li M, Bao L, Lu B, Ge W, Ren L. Uterine choriocarcinoma 
arising from serous carcinoma in a postmenopausal woman: 
an analysis of next-generation sequencing and PD-L1 
immunochemistry. Diagn Pathol. 2022; 17:79. https://doi.
org/10.1186/s13000-022-01262-z. PMID:36229840

36.	 Bai L, Chen Y, Han L, Zheng A, Mo X. Uterine 
choriocarcinoma coexistence with endometroid 
adenocacinoma: a case report and literature review. BMC 
Womens Health. 2023; 23:252. https://doi.org/10.1186/
s12905-023-02377-1. PMID:37165420

37.	 Xie Y, Li Q, Yang K, Liu T, Liu J, Li L. Endometrial carcinoma 
with significant choriocarcinomatous differentiation in a 
nulliparous woman: A case report and literature review. 
Gynecol Pelvic Med. 2022; 5:29. https://doi.org/10.21037/
gpm-21-59.

38.	 Zhang Z, Zhao Z, Wang J, Cui R, Feng F. Endometrial 
clear cell carcinoma with non-gestational choriocarcinoma 
differentiation: use of rapamycin maintenance. Int J 
Gynecol Cancer. 2023; 33:988–94. https://doi.org/10.1136/
ijgc-2023-004320. PMID:37277138

39.	 Alzibdeh A, Mohamad I, Al-Hussaini M, Salah S, Jaradat 
A, Abuhijlih R, Abuhijla F. Significance of Beta Human 
Chorionic Gonadotropin in Predicting Disease Progression 
in Uterine Leiomyosarcoma. World J Oncol. 2024; 15:143–
48. https://doi.org/10.14740/wjon1748. PMID:38274716

40.	 Nakamura M, Obata T, Daikoku T, Fujiwara H. The Association 
and Significance of p53 in Gynecologic Cancers: The Potential 
of Targeted Therapy. Int J Mol Sci. 2019; 20:5482. https://doi.
org/10.3390/ijms20215482. PMID:31689961

41.	 Liu N, Peng SM, Zhan GX, Yu J, Wu WM, Gao H, Li 
XF, Guo XQ. Human chorionic gonadotropin β regulates 
epithelial-mesenchymal transition and metastasis in human 
ovarian cancer. Oncol Rep. 2017; 38:1464–72. https://doi.
org/10.3892/or.2017.5818. PMID:28713970

https://doi.org/10.1007/s00404-007-0526-y
https://doi.org/10.1007/s00404-007-0526-y
https://pubmed.ncbi.nlm.nih.gov/18066564/
https://doi.org/10.1016/j.ygyno.2009.01.005
https://doi.org/10.1016/j.ygyno.2009.01.005
https://pubmed.ncbi.nlm.nih.gov/19232701/
https://doi.org/10.7150/jca.3.14
https://pubmed.ncbi.nlm.nih.gov/22211141/
https://doi.org/10.1097/PGP.0b013e3181f5ce68
https://doi.org/10.1097/PGP.0b013e3181f5ce68
https://pubmed.ncbi.nlm.nih.gov/21293290/
https://pubmed.ncbi.nlm.nih.gov/25118494/
https://doi.org/10.2147/OTT.S51983
https://doi.org/10.2147/OTT.S51983
https://pubmed.ncbi.nlm.nih.gov/24187502/
https://doi.org/10.3892/ol.2013.1431
https://doi.org/10.3892/ol.2013.1431
https://pubmed.ncbi.nlm.nih.gov/24137385/
https://pubmed.ncbi.nlm.nih.gov/25556283/
https://doi.org/10.1016/j.gore.2015.03.001
https://pubmed.ncbi.nlm.nih.gov/26076157/
https://doi.org/10.1097/MD.0000000000010551
https://doi.org/10.1097/MD.0000000000010551
https://pubmed.ncbi.nlm.nih.gov/29703038/
https://doi.org/10.4103/IJPM.IJPM_228_17
https://pubmed.ncbi.nlm.nih.gov/30303166/
https://doi.org/10.1097/PGP.0000000000000402
https://pubmed.ncbi.nlm.nih.gov/28582346/
https://doi.org/10.1097/PGP.0000000000000606
https://doi.org/10.1097/PGP.0000000000000606
https://pubmed.ncbi.nlm.nih.gov/31033798/
https://www.ejgo.net/articles/10.31083/j.ejgo.2020.06.5440
https://www.ejgo.net/articles/10.31083/j.ejgo.2020.06.5440
https://doi.org/10.1002/ccr3.6322
https://pubmed.ncbi.nlm.nih.gov/36188042/
https://doi.org/10.1186/s13000-022-01262-z
https://doi.org/10.1186/s13000-022-01262-z
https://pubmed.ncbi.nlm.nih.gov/36229840/
https://doi.org/10.1186/s12905-023-02377-1
https://doi.org/10.1186/s12905-023-02377-1
https://pubmed.ncbi.nlm.nih.gov/37165420/
https://doi.org/10.21037/gpm-21-59
https://doi.org/10.21037/gpm-21-59
https://doi.org/10.1136/ijgc-2023-004320
https://doi.org/10.1136/ijgc-2023-004320
https://pubmed.ncbi.nlm.nih.gov/37277138/
https://doi.org/10.14740/wjon1748
https://pubmed.ncbi.nlm.nih.gov/38274716/
https://doi.org/10.3390/ijms20215482
https://doi.org/10.3390/ijms20215482
https://pubmed.ncbi.nlm.nih.gov/31689961/
https://doi.org/10.3892/or.2017.5818
https://doi.org/10.3892/or.2017.5818
https://pubmed.ncbi.nlm.nih.gov/28713970/


106 Oncosciencewww.oncoscience.us

42.	 Kawamata F, Nishihara H, Homma S, Kato Y, Tsuda M, 
Konishi Y, Wang L, Kohsaka S, Liu C, Yoshida T, Tanino 
M, Tanaka S, Kawamura H, et al. Chorionic Gonadotropin-β 
Modulates Epithelial-Mesenchymal Transition in Colorectal 
Carcinoma Metastasis. Am J Pathol. 2018; 188:204–15. 
https://doi.org/10.1016/j.ajpath.2017.08.034. PMID:29037859

43.	 Wang Z, Wang J, Zhang W, Wang D, Wang X, Liang X. 
Case report: Urothelial carcinoma of the renal pelvis with 
trophoblastic differentiation: A rare case report and review 
of literature. Pathol Oncol Res. 2023; 29:1610856. https://
doi.org/10.3389/pore.2023.1610856. PMID:36843956

44.	 Dirnhofer S, Koessler P, Ensinger C, Feichtinger H, 
Madersbacher S, Berger P. Production of trophoblastic 
hormones by transitional cell carcinoma of the bladder: 
association to tumor stage and grade. Hum Pathol. 1998; 
29:377–82. https://doi.org/10.1016/s0046-8177(98)90119-
8. PMID:9563788

45.	 Cheng HL, Chou LP, Tsai HW, Lee CT, Wang YW, Chung-
Liang H, Ou JH, Tsai YS, Chow NH. Urothelial carcinoma 
with trophoblastic differentiation: Reappraisal of the clinical 
implication and immunohistochemically features. Urol 
Oncol. 2021; 39:732.e17–e23. https://doi.org/10.1016/j.
urolonc.2021.03.006. PMID:33773916

46.	 Cook AM, Huddart RA, Jay G, Norman A, Dearnaley DP, 
Horwich A. The utility of tumour markers in assessing the 
response to chemotherapy in advanced bladder cancer. 
Br J Cancer. 2000; 82:1952–57. https://doi.org/10.1054/
bjoc.2000.1147. PMID:10864203

47.	 Cole LA. HCG variants, the growth factors which drive 
human malignancies. Am J Cancer Res. 2012; 2:22–35. 
PMID:22206043

48.	 Pattillo RA, Gey GO. The establishment of a cell line of 
human hormone-synthesizing trophoblastic cells in vitro. 
Cancer Res. 1968; 28:1231–36. PMID:4299001

49.	 Tarrade A, Schoonjans K, Guibourdenche J, Bidart JM, 
Vidaud M, Auwerx J, Rochette-Egly C, Evain-Brion D. 
PPAR gamma/RXR alpha heterodimers are involved 
in human CG beta synthesis and human trophoblast 
differentiation. Endocrinology. 2001; 142:4504–14. https://
doi.org/10.1210/endo.142.10.8448. PMID:11564716

50.	 Mukherjee D, Lahiri D, Nag M. Therapeutic Effects of 
Natural Products Isolated from Different Microorganisms in 
Treating Cervical Cancer: A Review. Cancer Insight. 2022; 
1:12. https://doi.org/10.58567/ci01020003.

https://doi.org/10.1016/j.ajpath.2017.08.034
https://pubmed.ncbi.nlm.nih.gov/29037859/
https://doi.org/10.3389/pore.2023.1610856
https://doi.org/10.3389/pore.2023.1610856
https://pubmed.ncbi.nlm.nih.gov/36843956/
https://doi.org/10.1016/s0046-8177(98)90119-8
https://doi.org/10.1016/s0046-8177(98)90119-8
https://pubmed.ncbi.nlm.nih.gov/9563788/
https://doi.org/10.1016/j.urolonc.2021.03.006
https://doi.org/10.1016/j.urolonc.2021.03.006
https://pubmed.ncbi.nlm.nih.gov/33773916/
https://doi.org/10.1054/bjoc.2000.1147
https://doi.org/10.1054/bjoc.2000.1147
https://pubmed.ncbi.nlm.nih.gov/10864203/
https://pubmed.ncbi.nlm.nih.gov/22206043/
https://pubmed.ncbi.nlm.nih.gov/4299001/
https://doi.org/10.1210/endo.142.10.8448
https://doi.org/10.1210/endo.142.10.8448
https://pubmed.ncbi.nlm.nih.gov/11564716/
https://doi.org/10.58567/ci01020003

