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ABSTRACT
Mucinous ovarian carcinoma is a rare subtype of epithelial 
ovarian cancer. Despite being a chemoresistant tumour 
type, surgical resection and chemotherapy are still 
the current standard for management. This narrative 
review aims to explore the current evidence for targeted 
therapies in mucinous ovarian carcinoma. A review of 
the literature was performed to identify clinical trials 
and case reports of targeted therapy in patients with 
mucinous ovarian carcinoma. The databases and registers 
(PubMed, MEDLINE, Embase, Europe PMC, Cochrane 
Central Register of Clinical Trials, ​clinicaltrials.​gov) were 
searched for articles published between January 2009 to 
June 2021 using keywords specific for mucinous ovarian 
carcinoma and targeted therapy. Records were screened 
and assessed for eligibility based on inclusion and 
exclusion criteria. From 684 records, 21 studies met the 
criteria to be included in the review. A total of 11 different 
targeted therapies were identified, each demonstrating 
varying degrees of clinical evidence supporting further 
investigation in patients with mucinous ovarian carcinoma. 
Targeted therapies identified in this review that warrant 
further investigations are bevacizumab, trastuzumab, 
nintedanib, AZD1775, sunitinib, cediranib and pazopanib. 
Many of the therapeutic agents may be investigated 
further in combination with other targeted therapies or 
chemotherapy. More clinical trials focusing on targeted 
therapy specifically in patients with mucinous ovarian 
cancer are required to inform clinical use. Multinational 
efforts are likely to be required to successfully conduct 
trials in this rare tumor type.

INTRODUCTION

Mucinous ovarian carcinoma accounts for 3–5% 
of all epithelial ovarian cancers.1 Current standard 
therapeutic management involves surgical resection 
and platinum/taxane chemotherapy, similar to that 
employed in high-grade serous ovarian carcinoma.2 
Curative outcomes may be achieved with surgical 
resection if diagnosis is made at an early stage. 
However, mucinous ovarian carcinomas, especially 
if recurrent, with advanced spread or high grade, 
are chemoresistant.3 Median survival of stage III/IV 
disease is less than 15 months, compared with 41 
months for high-grade serous ovarian carcinoma.4 
Patients with mucinous ovarian carcinoma are 
currently disadvantaged since many of the treatment 
regimens they are offered do not have the same level 
of evidence as for other cancers.5 Given these poor 

outcomes, new therapeutic strategies are needed for 
this chemoresistant tumor type.

Targeted therapy involves agents that target 
cancer-associated molecules to specifically inhibit 
the growth and spread of malignant cells. In contrast, 
chemotherapy uses cytotoxic drugs that kill both 
cancer cells and normal cells, hence, patients are 
likely to experience more toxic adverse effects.6 Gene 
mutations that confer alterations to cellular proteins 
and receptors form one of the hallmarks of carcino-
genesis. Molecular alterations that occur in mucinous 
ovarian carcinoma include KRAS/NRAS mutations 
(65.8%), TP53 mutation (65.2%), ERBB2 amplifica-
tion (26.7%) and BRAF mutation (8.7%).1 These gene 
mutations and the resulting proteins can be used to 
distinguish between normal cells and cancer cells and 
can serve as specific molecular targets for targeted 
therapy. Targeted therapy can also impact key molec-
ular drivers that promote the growth, survival and 
spread of malignant cells such as vascular endothe-
lial growth factor (VEGF). This targeting can be direct, 
as in the case of imatinib for BCR-ABL1 fusions or 
indirect, by targeting a pathway synergy, as in poly 
adenosine diphosphate-ribose polymerase (PARP) 
inhibitors for BRCA1/2-mutated tumors. The highly 
specific nature of targeted therapy suggests that 
these agents are likely to use mechanisms of action 
that evade the chemoresistant features of mucinous 
ovarian carcinoma cells. Examples of targeted agents 
include monoclonal antibodies or small molecules that 
target specific tumour-associated antigens, tumour-
promoting molecules or against immune check-
point proteins. Therapeutic agents targeting specific 
biomarkers and key molecular drivers of mucinous 
ovarian carcinoma such as ERBB2 and KRAS may 
exhibit promising results.7

This narrative review aims to evaluate the litera-
ture to identify and appraise the outcomes of clinical 
trials of targeted therapy that have included patients 
diagnosed with advanced (stage II-IV) or recurrent 
mucinous ovarian carcinoma. Currently, clinical trials 
of targeted therapy specifically for mucinous ovarian 
carcinoma have not been completed due to the rarity 
of the cancer. For instance, the rare tumor trial GOG-
0241 evaluating four treatment regimens for muci-
nous ovarian carcinoma was terminated early due 
to poor accrual.5 However, patients with this disease 
are likely to have been included in pan-ovarian or 
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pan-cancer clinical trials with a specific tumor biomarker deter-
mining trial entry. We performed a systematic literature and data-
base search to identify such studies (Figure  1) and report those 
that included mucinous ovarian carcinoma grouped by the biolog-
ical pathway targeted (Table 1). Through the evaluation of current 
evidence for novel therapeutic approaches, we aim for this study to 
contribute to offering personalized therapies to patients with muci-
nous ovarian carcinoma, stratified based on their tumor biomarkers.

Targeted Therapy Agents
VEGF Inhibitors
The principle mechanism of action of monoclonal VEGF anti-
bodies is via the inhibition of tumor angiogenesis. In four phase 
III ovarian cancer trials, including a total of 42 patients with muci-
nous ovarian carcinoma, the addition of bevacizumab to chemo-
therapy significantly improved overall progression-free survival 
by 2–4 months and median overall survival by 5 months.8–11 Only 
a subset of patients in these trials had a diagnosis of mucinous 
ovarian carcinoma and histological subtype-based analyses of 
outcomes were not reported. This limits the inferences that can be 

drawn regarding progression-free survival and overall survival for 
patients with this disease treated with bevacizumab in these trials. 
The rare tumor trial GOG-0241 attempted to evaluate several treat-
ment regimens, including bevacizumab, specifically in patients with 
advanced mucinous ovarian carcinoma.5 There was no benefit to 
overall survival when comparing the arms with and without beva-
cizumab for all 50 patients (hazard ratio [HR] 1.04) as well as for 
the 18 patients with confirmed mucinous ovarian carcinoma after 
central pathology review (HR 1.08). No significant conclusions can 
be drawn from this study due to the small sample size. Two case 
reports of patients with heavily treated recurrent stage IIIa muci-
nous ovarian carcinoma commenced on bevacizumab resulting in 
resolution of symptoms and halted disease progression for 12 and 
30 months respectively based on CA-125 levels, corresponding to 
stable disease based on response evaluation criteria in solid tumors 
(RECIST) criteria.12 13 The positive outcomes outlined on these case 
reports and the significant improvements in overall progression-
free survival and overall survival observed in the bevacizumab 
trials above support further investigation of bevacizumab in a larger 
cohort of patients with mucinous ovarian carcinoma.

An alternative mechanism to inhibit VEGF receptors is by the 
small molecule inhibitor cediranib, which similarly functions by 
suppressing tumor angiogenesis. The phase III trial ICON6 included 
4 patients with mucinous ovarian carcinoma and showed a prolon-
gation in progression-free survival – 11 months in the group 
that received chemotherapy followed by maintenance cediranib, 
compared with 8.7 months for chemotherapy only.14 Overall survival 
data from this trial available at the time of publication, although 
immature, demonstrated no significant difference in overall survival 
in the randomized arms of the trial. Mucinous ovarian carcinoma-
specific data was not reported.

Tyrosine Kinase Receptor Inhibitors
Platelet derived growth factor (PDGF), similar to VEGF, plays a major 
role in tumor angiogenesis and tumor cell proliferation. Sunitinib 
targets multiple receptor tyrosine kinases including the recep-
tors for PDGF and VEGF, thereby inhibiting tumor vascularization 
and promoting tumor cell apoptosis. In a phase II trial comparing 
continuous and non-continuous monotherapy with sunitinib in plat-
inum resistant ovarian cancer, the non-continuous regimen demon-
strated the best reported response according to RECIST criteria. 
The response rate (complete and partial) for the non-continuous 
treatment arm was 15.7%, compared with 5.4% for the contin-
uous treatment arm.15 This trial included 3 patients with muci-
nous ovarian carcinoma. Histological subtype-based analysis of 
responses was not reported which limits the inferences that can 
be drawn regarding the benefit of sunitinib in mucinous ovarian 
carcinoma. The results of this study support further investigation of 
non-continuous sunitinib monotherapy in patients with mucinous 
ovarian carcinoma.

In a phase III trial including 37 patients with mucinous ovarian 
carcinoma, treatment with nintedanib in combination with carboplatin 
and paclitaxel across all included subtypes resulted in a progression-
free survival of 17.6 months with nintedanib and 16.6 months with 
placebo.16 17 However, this efficacy was not translated to overall 
survival. On subgroup analysis, the HR for the mucinous/clear cell 
histological classification showed that overall survival was more 
favorable in the placebo arm over the nintedanib arm with an HR 1.28 

Figure 1  Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) diagram outlining the review 
process. Records were screened based on the inclusion 
and exclusion criteria determined for this review. Papers 
were only included if they were clinical trials or case reports, 
included patients with mucinous ovarian carcinoma and 
targeted therapy was at least one of the interventions. 
Papers were excluded if they were published before 2009, 
full text was unavailable or if the full text was not available 
in English. Studies that reported outcomes based on tumor 
markers, tumor burden on imaging, survival analysis (overall 
survival, progression-free survival), response evaluation 
criteria in solid tumors (RECIST) response criteria or Eastern 
Cooperative Oncology Group (ECOG) performance status 
were considered relevant.
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Table 1  Summary of the included studies

Author(s) Year Type of study Targeted therapy
Types of cancers 
eligible

Total 
recruited

No. of 
mucinous 
ovarian 
carcinoma

No. of mucinous 
ovarian carcinoma 
patients per study 
arm

Overall study 
outcomes

Gore et al5 2019 Phase III Bevacizumab Stage II - IV 
or recurrent 
mucinous ovarian 
carcinoma.

50 18* Bevacizumab - 24
No bevacizumab −26

Trial terminated due to 
poor accrual.

Burger et al8 2011 Phase III Bevacizumab Stage III/
IV epithelial 
ovarian, primary 
peritoneal, or 
fallopian-tube 
cancer.

1873 19 Bevacizumab 
initiation - 5
Bevacizumab 
through - 8
No bevacizumab - 6

Progression-free 
survival (PFS) 
improved by 4 months 
with bevacizumab/
chemotherapy 
compared with 
chemotherapy alone.

Perren et al9 2011 Phase III Bevacizumab Stage IIB 
-IV epithelial 
ovarian, primary 
peritoneal, or 
fallopian-tube 
cancer.

1528 15 Bevacizumab – 19
No bevacizumab 
– 15

Improved PFS by 
2 months in the 
chemotherapy and 
bevacizumab treatment 
group.

Aghajanian et 
al10

2012 Phase III (OCEANS) Bevacizumab Recurrent ovarian, 
fallopian tube or 
primary peritoneal 
cancer.

484 4 Bevacizumab – 3
No bevacizumab – 1

Improved PFS in 
chemotherapy/ 
bevacizumab 
compared with 
chemotherapy alone.

Coleman et al11 2017 Phase III Bevacizumab Recurrent ovarian, 
fallopian tube or 
primary peritoneal 
cancer.

674 4 Bevacizumab - 2
No bevacizumab - 2

Improved overall 
survival (OS) by 
5 months in the 
chemotherapy and 
bevacizumab group.

Winer et al12 2010 Case report Bevacizumab – – 1 – Stable disease for 9 
months before disease 
recurrence. Achieved 
stable disease again 
after reinitiating 
bevacizumab.

Tarumi et al13 2017 Case report Bevacizumab – – 1 – Responded with stable 
disease and improved 
ECOG performance 
status.

Ledermann et 
al14

2016 Phase III (ICON6) Cediranib Recurrent ovarian, 
fallopian tube or 
primary peritoneal 
cancer.

456 4 Maintenance - 1
Concurrent - 3
No cediranib - 0

Improved PFS – 
11.0 months for 
maintenance cediranib 
vs 8.7 months for 
chemotherapy /no 
maintenance therapy.

Baumann et al15 2012 Phase II Sunitinib Epithelial ovarian, 
primary peritoneal 
or fallopian tube 
cancer.

73 3 Non-continuous 
sunitinib - 1
Continuous sunitinib 
- 2

Higher response rate 
for non-continuous 
sunitinib. No significant 
difference observed in 
PFS or OS between the 
two arms (continuous 
and non-continuous 
therapy).

du Bois et al16 
Ray-Coquard 
et al17

2016, 
2019

Phase III (AGO-
OVAR12)

Nintedanib Stage IIB–IV 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer.

1366 37 Nintedanib - 25
No Nintedanib - 12

Significant 
improvement in PFS.
No improvement in 
median OS – placebo 
better than nintedanib 
in patients with 
mucinous ovarian 
carcinoma.

Vergote et al18 2019 Phase III (AGO-
OVAR16)

Pazopanib Stage II–IV 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer.

940 40 Pazopanib - 24
No pazopanib −16

Prolonged PFS – 17.9 
months for pazopanib 
vs 12.3 months 
for placebo. No 
improvement in median 
OS.

Continued
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(0.63–2.61).17 The overall survival results of this trial do not strongly 
support a role for nintedanib in mucinous ovarian carcinoma.

A third inhibitor, pazopanib, is effective in treating renal cell 
carcinoma. The phase III trial AGO-OVAR16 comparing pazopanib 
in combination with chemotherapy vs chemotherapy alone demon-
strated an improvement in progression-free survival. However, this 
did not translate to an improvement in median overall survival.18 In 
a phase II trial including 1 patient with mucinous ovarian carcinoma, 
adding pazopanib to paclitaxel revealed no benefit to progression-
free survival or overall survival, compared with paclitaxel alone.19 
Based on these two trials, there is limited evidence to support future 
trials of pazopanib in mucinous ovarian carcinoma.

Anti-Her2 Therapy
Human receptor epidermal growth factor 2 (HER2, also known as 
ERBB2) gene amplification is shown to drive tumor development 
and progression in 18–26% of patients with mucinous ovarian 

carcinoma.20 A case report described a patient with metastatic muci-
nous ovarian carcinoma treated previously with surgical resection, 
chemotherapy, bevacizumab and cetuximab with disease progression. 
The patient responded to trastuzumab monotherapy and combination 
therapy with Iapatinib with stable disease for approximately 9 months, 
evident with a downtrend in the serum marker CEA and improve-
ment in Eastern Cooperative Oncology Group (ECOG) performance 
status.21 Furthermore, in a second case report of a patient with muci-
nous ovarian carcinoma pre-treated with chemotherapy and bevaci-
zumab, the patient was switched to chemotherapy and trastuzumab 
after detecting a strong ERBB2 gene amplification. After ceasing 
treatment on experiencing severe adverse effects including periph-
eral neuropathy, radiographic progression of disease with exten-
sive metastasis was observed 12 months after the last treatment.22 
Another case report discussed two patients with recurrent mucinous 
ovarian carcinoma. The first patient was treated with chemotherapy 

Author(s) Year Type of study Targeted therapy
Types of cancers 
eligible

Total 
recruited

No. of 
mucinous 
ovarian 
carcinoma

No. of mucinous 
ovarian carcinoma 
patients per study 
arm

Overall study 
outcomes

Richardson et 
al19

2018 Phase II Pazopanib Recurrent 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer.

106 1 Pazopanib - 1
No pazopanib - 0

No improvement in 
PFS or OS.

McAlpine et al20 2009 Case report Trastuzumab – – 2 – Both achieved stable 
disease. Disease 
recurred when 
therapy ceased. One 
patient improved 
with re-initiation of 
trastuzumab.

Jain et al21 2012 Case report Trastuzumab – – 1 – Downtrend in the 
serum marker CEA 
and improved ECOG 
performance status.

Benjamin et al22 2014 Case report Trastuzumab – – 1 – Progressive disease.

Vergote et al25 2014 Phase III Erlotinib Stage II - IV 
epithelial 
ovarian, primary 
peritoneal, or 
fallopian tube 
cancer.

835 14 Erlotinib – 6
No erlotinib – 8

No improvement in 
PFS or OS.

Leijen et al27 2016 Phase II AZD1775 Recurrent 
epithelial ovarian 
cancer (with TP53 
mutation).

23 2 No randomized arms One mucinous ovarian 
carcinoma patient 
achieved partial 
response and the other 
patient had progressive 
disease.

Sabbatini et al28 2013 Phase III Abagovomab Stage III - IV 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer.

888 9 Abagovomab – 6
No abagovomab – 3

No improvement in 
PFS or OS observed.

Schilder et al31 2012 Phase II Dasatinib Epithelial ovarian, 
primary peritoneal 
cancer.

34 1 No randomized arms No improvement in 
PFS.

Meier et al33 2012 Phase II Lonafarnib Stage IIB - IV 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer.

105 5 Lonafarnib – 1
No lonafarnib – 4

No improvement in 
PFS or OS.

*50 patients recruited initially, only 18 confirmed to have mucinous ovarian carcinoma.

Table 1  Continued
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and trastuzumab followed by trastuzumab monotherapy and achieved 
stable disease. However, disease recurred when trastuzumab was 
stopped and improved with recommencement. The second patient 
was initially treated with chemotherapy only, which resulted in disease 
progression. After commencing trastuzumab monotherapy the patient 
responded with normal tumor markers and no clinical evidence 
of disease. However, central nervous system recurrence occurred 
1 month after stopping trastuzumab.20 All patients in the case reports 
above demonstrated a positive response to treatment with trastu-
zumab. However, it is challenging to infer progression-free survival and 
overall survival outcomes through case reports alone, since patients 
with no response are seldom reported. These findings warrant further 
investigation of trastuzumab in mucinous ovarian carcinoma through 
clinical trials or an unbiased approach such as a registry analysis.

Epidermal Growth Factor Receptor Inhibitors
Epidermal growth factor receptor (EGFR) inhibition by erlo-
tinib blocks tumor cell growth and initiates apoptosis in EGFR-
overexpressing tumor cells.23 Approximately 55% to 98% of 
advanced epithelial ovarian carcinomas have been found to overex-
press EGFR.24 A phase III trial including 14 patients with mucinous 
ovarian carcinoma exhibited no overall or histological subtype-
based improvement in median progression-free survival or overall 
survival.25 Tumor EGFR status was not a criterion for selection of 
patients in this trial. Immunohistochemistry and mutation analyses 
for EGFR were conducted for a proportion of patients. This analysis 
revealed that the presence of EGFR mutations or overexpression 
did not predict erlotinib efficacy. Furthermore, in this study it was 
observed that patients with positive EGFR had significantly worse 
progression-free survival and overall survival when compared with 
patients with negative EGFR. This study revealed that EGFR may 
have a role as a prognostic marker in ovarian cancer which was 
not evident in previous studies.26 Based on the outcomes of this 
study, further investigation of erlotinib in the treatment of mucinous 
ovarian carcinoma is not warranted.

WEE1 Inhibitors
AZD1775 is an inhibitor of WEE1, which is a tyrosine kinase that 
regulates cell cycle progression. Inhibiting WEE1 increases the apop-
totic response to DNA damage in p53 deficient tumor cells, thereby 
enhancing the anti-tumor activity of chemotherapy in platinum-
resistant tumors. A phase II study of chemotherapy and AZD1775 in 
TP53 mutated ovarian tumors demonstrated an objective response 
rate of about 43%.27 The trial included two patients with mucinous 
ovarian carcinoma, one demonstrated a partial response while the 
other patient had progressive disease. This study’s patient outcomes 
were presented with reference to individual histological subtypes 
and mutations. This allowed us to identify the responses of the two 
patients with mucinous ovarian carcinoma. The encouraging results of 
this agent for platinum-resistant tumors with p53 deficiency warrant 
further phase II and III clinical trials.

Monoclonal Antibodies against Tumor Markers
CA-125 is expressed by a significant proportion of epithelial ovarian 
cancers and elevated levels are associated with platinum resistance 
and increased tumor invasiveness. Abagovomab is a monoclonal 
antibody that mimics CA-125 and has been shown to induce tumor 
specific immune responses in preclinical and phase I/II studies. In 

a phase III trial comparing abagovomab against a placebo as main-
tenance therapy, 9 patients with mucinous ovarian carcinoma were 
included. Despite having strongly supporting phase II data, this trial 
observed no benefit across all patients in recurrence-free survival 
or overall survival.28 However, as the authors discuss, targeting 
multiple tumor antigens simultaneously has shown promising 
effects in other solid tumor trials. This may be a reasonable avenue 
for future trials targeting tumor antigens.

Targeting SRC Pathway
SRC family kinases and receptor tyrosine kinases are involved 
in signaling that promotes cell survival, growth, metastasis and 
angiogenesis.29 30 Preclinical studies have shown that SRC family 
kinases are overexpressed in mucinous ovarian carcinoma tumor 
cells and are thought to contribute to chemotherapy resistance.30 
The anti-tumor effects of dasatinib through the inhibition of SRC 
family kinases and several receptor tyrosine kinases such as PDGF 
receptors results in inhibition of cell proliferation and promotion of 
cell death. Mouse in vivo studies revealed that combination therapy 
of dasatinib with oxaliplatin significantly reduced mucinous ovarian 
tumor weight.30 A phase II trial including one patient with mucinous 
ovarian carcinoma demonstrated no significant overall improvement 
in progression-free survival.31 Histological subtype-based analysis 
was not provided, therefore, specific outcomes of the patient with 
mucinous ovarian carcinoma cannot be deduced. The outcomes 
of this study provide inadequate evidence to direct further inves-
tigation of dasatinib in the mucinous histotype. However, despite 
the outcomes of this study on dasatinib monotherapy, it does not 
preclude further evaluation of combination therapy of dasatinib 
and chemotherapy in mucinous ovarian carcinoma given the pre-
clinical evidence.

Farnesyltransferase Inhibitors
Farnesyltransferase is an enzyme involved in the functioning of 
Ras family proteins, which are critical oncogenes involved in cell 
proliferation. If a Ras protein is inappropriately activated, as in the 
case of KRAS mutation in mucinous ovarian carcinoma, it can result 
in proteins that promote uncontrolled cell growth and proliferation. 
The anti-tumor activity of lonafarnib, a farnesyltransferase inhibitor, 
is attributed to the inhibition of post-atranslational modifications 
that are required for Ras to function.32 A phase II trial including 
5 patients with mucinous ovarian carcinoma demonstrated no 
benefit in adding lonafarnib to carboplatin and paclitaxel therapy, 
with no improvements seen in progression-free survival and overall 
survival compared with the chemotherapy only arm.33 Conclusions 
regarding the efficacy of lonafarnib in mucinous ovarian carcinoma 
cannot be drawn due to the absence of a histological subtype-
based analysis of outcomes. However, based on the overall results 
of this trial, further investigation of lonafarnib in ovarian cancer is 
not supported.

Limitations
The main limitations of the clinical trials included in this review are 
primarily a result of the rarity of mucinous ovarian carcinoma. There 
have been no completed clinical trials of targeted therapy to date 
that are specific to patients with this histotype, and only a single 
trial (GOG-0241) of this nature has been initiated to date before 
being terminated. Therefore, this review identified studies that have 
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included patients with mucinous ovarian carcinoma. However, the 
sample size of patients with this disease within the discussed pan-
ovarian clinical trials have been relatively low, with the maximum 
number of mucinous histotype patients in a single trial being 40, 
in the AGO-OVAR16 trial of pazopanib. The majority of the articles 
did not provide a histological subtype-based analysis of responses 
to therapy, limiting the inferences that can be drawn specifically 
regarding the efficacy of a therapeutic agent in patients with muci-
nous ovarian carcinoma. Second, in the future targeted therapies 
are likely to have the potential to be offered to patients with muci-
nous ovarian carcinoma based on tumor biomarker stratification. 
Except for trials and case reports in trastuzumab, AZD1775 and 
erlotinib, many of the trials discussed in this review did not have 
specific tumor biomarkers determining entry of patients into trials.

The main limitations of the review methodology includes the 
inability to search the full-text or supplementary files for keywords 
in the databases and registers searched for this review to increase 
the specificity of the search. This made it quite laborious to look 
through the baseline characteristics table of trials when screening 
records. This limitation also makes it likely that trials were poten-
tially missed by the search process utilized in this review – trials 
that included patients with mucinous ovarian carcinoma but only 
mentioned this elsewhere in the full-text or in the supplementary 
materials. Unfortunately, performing such a search using a full-text 
searching tool such as Google Scholar results in tens of thousands 
of results, which is unfeasible to screen. Utilizing natural language 
processing systems may be an avenue for improving search efficacy 
and specificity in future reviews.34 An extension of this review could 
involve gathering histological subtype-based data and outcomes for 
the subset of patients with mucinous ovarian carcinoma in trials, by 
contacting the conducting team of individual trials. This step could 
allow inferences to be made regarding the efficacy of the targeted 
agents discussed.

CONCLUSION

The aim of this review was to identify and evaluate the current 
evidence for targeted therapy in patients with mucinous ovarian 
carcinoma to inform directions for further investigation of thera-
peutic agents, thereby contributing to the development of person-
alized treatment and perhaps potential integration into standard 

treatment for this disease (Table  2). Despite the limitations, it is 
evident that the targeted therapies outlined in this review have 
varying degrees of evidence for further investigation in patients with 
mucinous ovarian carcinoma. The molecular targets that have been 
explored in the above trials are VEGF, HER2, WEE1 tyrosine kinase, 
multiple tyrosine kinase receptors, CA-125, PDGFR, FGFR, EGFR, 
farnesyltransferase and SRC family kinases. Based on the clinical 
trials and case reports evaluated, further investigation is warranted 
for bevacizumab, trastuzumab, AZD1775 and cediranib. Many of 
the agents, even those that showed no efficacy as monotherapies, 
may be investigated further in combination with other targeted 
therapies or chemotherapeutic agents. Due to the small sample 
sizes within the mucinous ovarian carcinoma subsets, observed 
differences in progression-free survival and overall survival may 
not meet the threshold for significance. Therefore, it is likely that 
outcomes based on RECIST criteria, ECOG performance status and 
tumor marker trends will be more useful in this context.

Suggestions for future trials investigating the agents that show 
promising patient outcomes include aims to optimize timing and 
duration of treatment and identify potential patient/tumor factors 
that may predict treatment efficacy. It is likely that multinational 
efforts will be required to successfully conduct these rare tumor 
trials in mucinous ovarian carcinoma. However, given the phase III 
GOG-0241 trial that was terminated due to poor accrual, such trials 
may never be undertaken. In which case, evaluating outcomes of 
pan-ovarian or pan-cancer trials in reviews like this may help clini-
cians make informed choices regarding off-label treatment in muci-
nous ovarian carcinoma. In the future, prospective registry trials, 
adaptive trials and basket trials such as Bouquet-ENGOT-gyn2, 
as well as non-trial options such as multi-institutional series or 
regional/national databases, could play a role in gathering thera-
peutic evidence for such rare tumors. Analysis of existing data is 
challenging given variable reporting mechanisms, missing data and 
uncontrolled confounders, but could provide stimulus to pursue a 
promising therapy in a more controlled fashion.
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Table 2  Indications for further investigation of targeted 
agents based on the outcomes of this review

Indication for further investigation Targeted agent

Further investigation warranted Bevacizumab
Cediranib
Trastuzumab
AZD1775

Further investigation may be 
warranted

Pazopanib
Sunitinib

No evidence to support further 
investigation

Abagovomab
Nintedanib
Lonafarnib
Erlotinib
Dasatinib
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