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Abstract: Antibody drug conjugates (ADCs) are a new class of targeted anti-cancer therapies that combine a monoclonal tumor 
surface receptor-targeting antibody with a highly cytotoxic molecule payload. They enable delivery of cytotoxic therapy more directly 
to tumor cells and minimize delivery to healthy tissues. This review summarizes the existing literature about ADC therapies approved 
for use in gynecologic malignancies, relevant preclinical studies, as well as ongoing clinical trials. 
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Introduction
Gynecologic malignancies are a significant cause of global morbidity and mortality. In the United States (US) alone, it is 
estimated that there will be 114,810 new cases of uterine, cervix, ovary, vulva, and vaginal cancer in 2023, and 34,020 
deaths.1 The mainstays of initial treatment for advanced, recurrent, or metastatic gynecologic malignancy are platinum 
doublet chemotherapy and cytoreductive surgery. Chemotherapy is given in the neoadjuvant setting prior to surgery, in 
the adjuvant setting after surgery, concomitant with radiation therapy for sensitization, and in the recurrent setting. It is 
common for patients with a recurrent gynecologic malignancy to undergo several lines of chemotherapy, moving on to 
different combinations of cytotoxic therapy, immunotherapy, or targeted drug with each disease progression or relapse.2–5 

There remains a significant need for development of novel, effective, targeted therapies for these malignancies.
In recent years, there has been a surge of novel targeted therapies for gynecologic malignancies in preclinical and 

clinical trials. One such class of targeted therapies with impressive potential is antibody drug conjugates (ADCs). ADCs 
are composed of a humanized monoclonal antibody specific for a tumor surface antigen, a cleavable or uncleavable linker 
and a cytotoxic payload; they thus enable a more targeted delivery of tumor-directed therapy, while minimizing off-target 
toxicity to normal tissues and thus fewer adverse effects than traditional chemotherapy.6

There are now two Food & Drug Administration (FDA)-approved ADCs for treatment of gynecologic malignancies: 
mirvetuximab soravtansine for folate receptor alpha (FRα) positive, platinum-resistant epithelial ovarian, fallopian tube, 
or primary peritoneal cancer with 1–3 prior systemic regimens, and tisotumab vedotin in previously treated recurrent or 
metastatic cervical cancer.7,8 There are many ongoing trials of ADCs alone and in combination with established therapies 
for gynecologic malignancies (Table 1). This review aims to provide a comprehensive overview of the encouraging 
preclinical and clinical activity of ADCs in gynecologic malignancies.

FDA-Approved ADCs
Tisotumab Vedotin
The first ADC to be FDA approved for gynecologic malignancies was Tisotumab vedotin-tftv, an antibody–drug 
conjugate comprising tissue factor targeting antibody, a cleavable linker, and a payload of monomethyl auristatin E 
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Table 1 Summary Table of ADCs in Development for Gynecologic Malignancies

ADC Target Antigen Payload Mechanism of Action Gynecologic Cancer Type Trial 
Phase

Clinicaltrials Gov 
Identifiers

Key Arms

Mirvetuximab Soravtansine 
(IMGN853)

Folate Receptor 
alpha (FRα)

DM4 Inhibition of tubulin 
polymerization

Ovarian I, II, III See Table 2

Luveltamab tazide (STRO- 
002)

FRα SC209 (3-aminophenyl 
hemiasterlin)

Inhibition of tubulin 
polymerization

Ovarian, Fallopian Tube, Primary 
Peritoneal, Endometrial

I NCT03748186 STRO-002 at escalating doses

I NCT05200364 STRO-002 at escalating doses + 
Bevacizumab

Farletuzumab Ecteribulinm 
(MORAb-202)

FRα Eribulin Inhibition of microtubules Ovarian, Fallopian Tube, Primary 
Peritoneal, Endometrial

I NCT03386942 MORAb-202 at escalating doses

I/II NCT04300556 MORAb-202 at escalating doses

II NCT05613088 MORAb-202 at 2 different doses vs 
chemotherapy

Trastuzumab deruxtecan 
(DS-8201a)

HER2 Deruxtecan (Exatecan 
derivative)

Inhibition of 
topoisomerase I

Endometrial, Ovarian, Cervical II NCT04482309 DS-8201a monotherapy

Trastuzumab Duocarmazine 
(SYD985)

HER2 Duocarmycin DNA alkylation Endometrial, Ovarian II NCT04205630 SYD985 monotherapy

I NCT04235101 SYD985 + Niraparib at various doses

Tisotumab vedotin 
(HuMax-TF-ADC)

Tissue Factor (TF) MMAE (monomethyl 
auristatin E)

Inhibition of tubulin 
polymerization

Cervical II, III See Table 2

Sofituzumab vedotin 
(DMUC5754A)

MUC16 MMAE (monomethyl 
auristatin E)

Inhibition of tubulin 
polymerization

Ovarian I NCT01335958 DMUC5754A at escalating doses

Anetumab ravtansine 
(BAY94-9343)

Mesothelin DM4 Inhibition of microtubule 
polymerization

Ovarian, Fallopian Tube, Primary 
Peritoneal

I NCT02751918 BAY94-9343 + Pegylated Liposomal 
Doxorubicin

I NCT01439152 BAY94-9343 at escalating doses

II NCT03587311 BAY94-9343 + Bevacizumab vs 
Paclitaxel + Bevacizumab

Upifitamab Rilsodotin 
(XMT-1536)

NaPi2b Auristatin derivative Inhibition of tubulin 
polymerization

Ovarian, Fallopian Tube, Primary 
Peritoneal

Ib/II NCT03319628 UpRi at escalating doses

I NCT04907968 UpRi at escalating doses + 
Carboplatin

III (RCT) NCT05329545 UpRi vs Placebo

Sacituzumab govitecan 
(IMMU-132)

TROP2 SN-38 (irinotecan 
metabolite)

Inhibition of 
topoisomerase I

Endometrial II NCT04251416 IMMU-132 monotherapy

II NCT03964727 IMMU-132 monotherapy

SKB264 TROP2 Proprietary belotecan 
derivative

Inhibition of 
topoisomerase I

Ovarian, Endometrial, Cervical I/II NCT04152499 SKB264 at escalating doses

II NCT05642780 SKB264 + Pembrolizumab
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(MMAE) as a microtubule-disrupting agent. Tisotumab vedotin received accelerated FDA approval in September 2021 
for patients with recurrent or metastatic cervical cancer with disease progression after chemotherapy. This decision was 
supported by findings from the Phase II INNOVA TV 204 trial.7 The trial enrolled 101 patients with recurrent or 
metastatic cervical cancer who had progression of disease on or after doublet chemotherapy plus bevacizumab before 
receiving 2 mg/kg every 21 days (maximum 200 mg) of tisotumab vedotin IV until disease progression or unacceptable 
toxicity. The primary endpoint was ORR, which was 24% (95% CI, 16 to 33) with 7% of patients who had a complete 
response and 17% with partial responses. The median time to response was 1.4 months (95% CI, 1.1 to 5.1), while the 
duration of response was 8.3 months (95% CI, 4.2 to not reached). Furthermore, the study noted that target lesions were 
reduced in 77 (79%) of 97 treated patients with at least one post-baseline scan. With regard to adverse events, 92% of 
patients experienced TRAEs with 28% of patients experiencing Grade 3 or worse TRAE. Common toxicities included 
alopecia, conjunctivitis, diarrhea, nausea/vomiting, peripheral neuropathy, and hemorrhagic events. Ocular TRAEs were 
observed in 53% of patients, with conjunctivitis being the most common. No serous ocular TRAEs occurred, and 86% 
resolved within 30 days of the last dose. Hemorrhagic adverse events occurred in 39% of patients, however, only 2% 
were grade 3 events. Overall, 24% of patients had a TRAE leading to dose interruption, and 12% of patients discontinued 
treatment after a TRAE.7

Advances in metastatic or recurrent cervical cancer were made when pembrolizumab was approved as a first-line treatment 
for patients with PD-L1 expressing tumors. However, for patients whose tumors do not express PD-L1, there are limited 
second-line treatment options after disease progression occurs on chemotherapy and bevacizumab. Tisotumab vedotin 
represents a new option for these patients, and confirmatory randomized control trial comparing tisotumab vedotin vs 
chemotherapy in recurrent or metastatic cervical cancer is ongoing (INNOVA TV 301 [NCT04697628]) (Table 1 and 2).

Mirvetuximab Soravtansine
The first ADC to be approved for ovarian cancer, Mirvetuximab soravtansine-gynx is an antibody–drug conjugate 
composed of a folate receptor alpha targeting antibody, a cleavable linker, and a payload of microtubulin destabilizer of 
maytansinoid DM4. It was granted accelerated FDA approval in November 2022 for patients with folate receptor alpha 
(FRα) positive, platinum-resistant epithelial ovarian, fallopian tube, or primary peritoneal cancer.8 The FDA labeling 
requires patients to have received up to 3 prior lines of systemic therapy, including bevacizumab.

The FDA approval was supported by findings from the SORAYA trial (NCT04296890).9 This international, single- 
arm trial enrolled patients with high FRα expression platinum-resistant epithelial ovarian cancer who had received 1–3 
prior lines of therapy including bevacizumab. Forty-eight percent of patients were also previously treated with a Poly- 
ADP Ribose Polymerase inhibitor (PARPi). Confirmed objective response rate (ORR) by investigator was the primary 
end point, while duration of response was the secondary end point. Patients received single agent mirvetuximab 
soravtansine at 6 mg/kg every 21 days. Among the 105 patients who were included for efficacy evaluation, ORR was 
32.4% (95% CI, 23.6–42.2); there were 5 patients with complete response and 29 with partial response. The medial 
duration of response was 6.9 months (95% CI, 5.6 to 9.7). Notably, the subgroup analysis demonstrates that mirvetux
imab soravtansine was effective regardless of prior PARPi exposure of prior number of lines of therapy. In terms of 
safety, 86% of patients who received at least one dose of mirvetuximab soravtansine experienced TRAEs, with 28% of 
patients experiencing at least 1 grade 3 TRAE and 1% experiencing at least 1 grade 4 TRAE. Ocular adverse events were 
the most common, with 52% of patients experiencing any-grade blurred vision or keratopathy. A 11% of patients had an 
ocular TRAE that resulted in dose reduction, and 1 required treatment discontinuation. Most of the ocular TRAE were 
reversible, with 96% of grade 2 or greater ocular events resolved to grade 1 or 0.

Given that a significant percentage of patients with platinum-resistant ovarian cancer were found to have high FRα 
expression (36% of patients screened for SORAYA trial), the approval of Mirvetuximab soravtansine could fill an unmet 
need for patients with platinum-resistant ovarian cancer.9

Further study to confirm the efficacy of mirvetuximab soravtansine as a single-agent therapy in platinum-resistant 
ovarian cancer is underway with the MIRASOL trial (NCT04209855): a randomized, open-label, Phase 3 study 
comparing mirvetuximab soravtansine with investigator’s choice of standard-of-care chemotherapy in advanced high- 
grade epithelial ovarian, primary peritoneal or fallopian tube cancers with high FRα expression (Table 2).10
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Table 2 Ongoing Trials of FDA-Approved ADCs in Gynecologic Malignancies

Drug Clinicaltrials 
Gov 
Identifier

Phase Eligibility Regimen

Mirvetuximab 
Soravtansine 
(IMGN853)

NCT03832361 II Uterine serous carcinoma (Pure or Mixed), Grade 2 or Grade 3 
endometrial adenocarcinoma, or Carcinosarcoma with high grade serous or 
Grade 2/3 endometrioid components. Tumors must be positive for folate 
receptor alpha (FRα)

Mirvetuximab IV 6mg/kg q21 days until disease progression

NCT04209855 III Platinum-resistant high grade serous epithelial ovarian, fallopian tube, or 
primary peritoneal cancer. Tumors must be positive for folate receptor 
alpha (FRα)

Mirvetuximab IV 6mg/kg q21 days vs another chemotherapy regimen 
(Paclitaxel, Pegylated Liposomal Doxorubicin, or Topotecan)

NCT04274426 II Recurrent platinum-sensitive epithelial ovarian, fallopian tube, or primary 
peritoneal cancer, including ovarian carcinosarcoma. Tumors must be 
positive for folate receptor alpha (FRα)

Carboplatin AUC 5 + Mirvetuximab IV 6mg/kg q21 days for 6 cycles, 
followed by single-agent Mirvetuximab until disease progression vs 
Carboplatin in combination with Pegylated Liposomal Doxorubicin, 
Gemcitabine, or Paclitaxel

NCT04606914 II Stage III or IV high grade serous epithelial ovarian, fallopian tube, or primary 
peritoneal cancer. Tumors must be positive for folate receptor alpha (FRα)

Carboplatin AUC 5 IV q21 days for 7 cycles + Mirvetuximab IV 6mg/kg q21 
days for 6 cycles (starting with carboplatin cycle #2)

NCT05041257 
(PICCOLO)

II Platinum-sensitive high grade epithelial ovarian, fallopian tube, or primary 
peritoneal cancer. Tumors must be positive for folate receptor alpha (FRα)

Mirvetuximab IV 6mg/kg q21 days

NCT05483933 I Platinum-resistant high grade epithelial ovarian, fallopian tube, or primary 
peritoneal cancer. Tumors must be positive for folate receptor alpha (FRα)

Pegylated Liposomal Doxorubicin + SL-172154 (SIRPα-Fc-CD40L) IV vs 
Mirvetuximab + SL-172154 IV

NCT05445778 
(GLORIOSA)

III Recurrent platinum-sensitive high grade epithelial ovarian, fallopian tube, or 
primary peritoneal cancer. Tumors must be positive for folate receptor 
alpha (FRα)

Mirvetuximab 6mg/kg + Bevacizumab 15 mg/kg q21 days vs Bevacizumab 
monotherapy 15mg/kg q21 days

NCT05456685 II Recurrent platinum-sensitive high grade epithelial ovarian, fallopian tube, or 
primary peritoneal cancer. Tumors must be positive for folate receptor 
alpha (FRα)

Carboplatin AUC 5 and Mirvetuximab IV 6mg/kg q21 days for 6 cycles, 
followed by single-agent Mirvetuximab until disease progression

NCT03552471 I Recurrent endometrial, epithelial ovarian, fallopian tube, or primary 
peritoneal cancer. Tumors must be positive for folate receptor alpha (FRα)

Mirvetuximab IV on day 1 and Rucaparib PO BID on days 1 through 21. 
Courses repeat q21 days until disease progression or toxicity.

NCT02996825 I Recurrent endometrial, epithelial ovarian, fallopian tube, or primary 
peritoneal cancer. Tumors must be positive for folate receptor alpha (FRα)

Mirvetuximab IV on day 1 and Gemcitabine IV on days 1 and 8. Cycles 
repeat q21 days until disease progression or toxicity.

Tisotumab Vedotin 
(HuMax-TF-ADC)

NCT04697628 
(innovaTV 301)

III Recurrent or metastatic cervical cancer with squamous cell, 
adenocarcinoma, or adenosquamous histology, and disease progression 
during/after treatment with a standard of care systemic chemotherapy 
doublet or platinum-based therapy

Tisotumab Vedotin monotherapy at 2 mg/kg q21 days vs another 
chemotherapy regimen (Topotecan, Vinorelbine, Gemcitabine, Irinotecan, 
or Pemetrexed)

NCT03786081 I/II Squamous, adenosquamous, or adenocarcinoma of the cervix. Various 
eligibility requirements regarding receipt of prior therapy and disease 
progression for stage IVB cervical cancer depending on Arm of study.

Tisotumab Vedotin monotherapy vs Tisotumab Vedotin in combination with 
Bevacizumab, Pembrolizumab, and/or Carboplatin
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Two additional clinical trials (GLORIOSA [NCT05445778], FORWARD [NCT02606305]) are investigating combina
tion treatment with mirvetuximab soravtansine and bevacizumab in patients with high FRα-expressing platinum-resistant 
ovarian cancer. In the FORWARD cohort of 94 patients evaluable for efficacy analysis, confirmed ORR in the ITT 
population was 44% (85% CI, 33 to 54), including 5 patients with complete response and 36 with partial response. The 
medial duration of response was 9.7 months (95% CI, 6.9 to 14.1), and the median progression-free survival was 8.2 
months (95% CI, 6.8 to 10.0).11 The many other Phase 1–3 trials of mirvetuximab soravtansine are summarized in Table 2.

HER2 Targeted Therapies
Human epidermal growth factor receptor-2 (HER2) is encoded by the ERBB2 gene, which when amplified, causes HER2 
to be overexpressed in many different solid malignancies. HER2 is a member of the human epidermal growth factor 
receptor (HER) family of tyrosine kinase receptors. When activated, it dimerizes with other tyrosine kinase receptors in 
the HER family (HER1/EGFR, HER3, and HER4) and induces signal transduction through the mitogen-activated protein 
kinase and PI3K signaling cascade.12 This tyrosine kinase activity leads to induction of genes that further promote 
malignant cellular potential. In gynecologic malignancies, HER2 is most often overexpressed in endometrial cancer (17– 
30%) and ovarian cancer (5–60%).13–15 Like in many cancers, HER2 has been demonstrated to be a poor prognostic 
marker in uterine and ovarian cancer.14,16

HER2 has already proven to be a targetable biomarker in gynecologic malignancies—trastuzumab, a monoclonal 
antibody specific for HER2, is now listed in the National Comprehensive Cancer Network (NCCN) guidelines as the 
preferred treatment regimen when used in combination with carboplatin-paclitaxel for patients with stage III/IV or 
recurrent uterine serous carcinoma (USC) with HER2 overexpression.17 At present, there are no FDA approved or 
standard of care ADCs that utilize trastuzumab as their monoclonal antibody. However, there are several compounds in 
preclinical development as well as in Phase I/II clinical trials (Table 1).

Trastuzumab Deruxtecan
Trastuzumab deruxtecan (T-DXd or DS-8201a) is one such ADC and is composed of a humanized monoclonal antibody 
specific for HER2, a cleavable tetrapeptide linker, and a topoisomerase I inhibitor payload. After T-DXd is internalized 
into tumor cells, the toxic payload, DXd, is released and can permeate through the cell membrane to neighboring tumor 
cells, regardless of their HER2 status; this feature has resulted in T-DXd demonstrating clinical efficacy in heterogenous 
HER2 tumors.18

T-DXd’s clinical utility in gynecologic malignancies is being evaluated in a number of ongoing clinical trials (Table 1 
and 2). The STATICE trial is a Phase II, multicenter, single-arm study evaluating T-DXd in patients with advanced or 
recurrent HER2-expressing (ie, 1+, 2+, or 3+) uterine carcinosarcomas (UCS) previously treated with chemotherapy.19 

They administered 6.4 or 5.4 mg/kg T-DXd intravenously every 3 weeks until disease progression, unacceptable toxicity, 
or withdrawal of consent. Trial investigators randomized 32 patients—22 with HER2-high USC, and 10 with HER2-low. 
The authors report an overall response rate (ORR) of 54.5% (95% CI, 32.2 to 75.6) in the HER2-high cohort, and 70% 
(95% CI 45.1 to 86.1) in the HER2-low group. Median duration of response (DoR) was 6.9 months in HER2-high group 
and 8.1 months in HER2-low group. Both groups demonstrated a 100% disease control rate. The study took place across 
several centers in Japan.

In the US, a Phase I trial (NCT02564900) evaluating T-DXd among HER2-positive solid tumors included 59 patients, 
2 patients with endometrial cancer, and one patient with cervical cancer. Patients did very well and had durable disease 
response rates. Median DoR was reported to be 11.5 (95% CI 7.0 to not met) months, and median PFS was 7.2 months 
(95% CI 4.8 to 11.1). Patients with HER2-expressing tumors had the most pronounced tumor shrinkage.20

The subsequent Phase II, multicenter, open-label trial (DESTINY-PanTumor02, NCT04482309), has completed 
enrollment of 268 participants with bladder, biliary tract, cervical, endometrial, ovarian, and pancreatic cancer that 
express HER2. Primary outcome measures will be ORR, and secondary outcome measures will be DoR, PFS, OS, and 
safety data. Data collection will be completed June 16, 2023.
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T-DXd has shown encouraging preclinical activity in other gynecologic malignancies, such as ovarian 
carcinosarcoma.21 T-DXd has received FDA approval for use in HER2-positive or HER2-low metastatic breast cancer, 
HER2 positive gastric cancer, and HER2 mutated non-small cell lung cancer.22–24

Trastuzumab Duocarmazine
Trastuzumab duocarmazine (SYD985) is composed of HER2-directed monoclonal antibody trastuzumab covalently 
bound to a duocarmycin derivative. This payload is attached via cleavable linker and contains the prodrug seco- 
duocarmycin-hydroxybenzamide-azaindole (seco-DUBA). DUBA alkylates DNA, resulting in DNA damage and cell 
death.

In a Phase I dose-expansion clinical trial of trastuzumab duocarmazine in patients with HER2-expressing breast, 
gastric, urothelial, or endometrial cancer, 146 patients were enrolled, 14 of them with endometrial cancer. Patients were 
given 1.2 mg/kg of trastuzumab duocarmazine every 3 weeks. Of the 14 patients with endometrial cancer, five (39%, 
95% CI 13.9 to 68.4) patients had partial disease responses.25

A Phase II open-label, single-arm study in patients with HER2-expressing recurrent, advanced or metastatic 
endometrial carcinoma is underway (NCT04205630). Investigators plan to enroll 60 participants with disease progression 
on or after first-line platinum-based chemotherapy. Patients with 2 or more prior lines of chemotherapy for advanced/ 
metastatic disease are not eligible. Primary outcomes include ORR, PFS, OS, and treatment-emergent adverse events 
(AEs). HER2 immunohistochemistry (IHC) scores of 1+, 2+, and 3+ are allowed. The primary completion of the study is 
expected in April 2023 (Table 1).

Trastuzumab duocarmazine has shown preclinical antitumor activity in HER2-expressing epithelial ovarian carci
noma, uterine serous carcinoma, and uterine and ovarian carcinosarcomas.26–28

Folate Receptor Alpha Targeted Therapies
Folate receptor alpha (FRα) is a cell surface glycoprotein that binds and transports folate, a basic component of DNA 
synthesis and repair, into cells. Given that malignant cells require increased folate to support their rapid division, 
antifolate therapy has long been a mainstay of cancer-directed therapy.29 Notably, normal tissues have minimal 
expression of FRα, and it is limited to the apical surfaces of specific cells in the kidney, lung, thyroid, and breast 
tissues.30 There is an increased cell surface expression of FRα in epithelial malignancies, specifically ovarian and 
endometrial cancers.31–33 FRα expression is estimated to be 60–100% in non-mucinous ovarian cancers, and 40–90% in 
endometrial cancers.32,34 Given FRα’s unmatched prevalence and specificity for tumoral cells, it is an attractive 
biomarker and natural focus of novel and developing ADCs.

Mirvetuximab soravtansine is the most developed and studied FRα-targeting ADC, and received FDA approval for 
FRα-positive, platinum-resistant epithelial ovarian, fallopian tube, or primary peritoneal cancer in November 2022. It is 
discussed in the above section. The safety and effectivity of several other FRα-targeting ADCs is now being evaluated in 
patients with gynecologic malignancies in various clinical trials.

Luveltamab Tazide (STRO-002)
Luveltamab tazide (STRO-002) is composed of a high affinity anti-FRα antibody conjugated to a cleavable 3-amino
phenyl hemiasterlin linker payload (SC239), which functions as a microtubule stabilizer, preventing microtubule 
polymerization and thus further cell division. STRO-002 demonstrated promising preclinical effectivity against several 
ovarian and endometrial cancer cell lines, and early studies suggest potential synergism with other standard therapies 
such as carboplatin and bevacizumab.35

Luveltamab tazide is currently being evaluated in Phase I clinical trials that include patients with ovarian and 
endometrial cancer (NCT03748186 and NCT05200364, Table 1). NCT03748186 is a Phase 1 open-label, multicenter, 
dose-escalation/expansion trial to study its safety, pharmacokinetics, and preliminary efficacy in patients with advanced 
endometrial or epithelial ovarian, fallopian, or primary peritoneal cancers with progressive or recurrent disease after 
standard therapy. Ideal drug dosage is being determined, and it is given intravenously every three weeks (dosage range 
4.3–5.2mg/kg). As of April 2023, the study is still accruing participants for its dose-expansion arm, with a goal of 
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enrolling 160 participants. Primary outcomes include incidence of AEs, defining the recommended Phase II dose, and 
ORR in endometrial and ovarian carcinomas. Patients with platinum-refractory disease are excluded. Results are 
anticipated after August 2024.

NCT05200364 is a Phase 1 open-label multicenter of STRO-002/bevacizumab as combination therapy in patients 
with advanced epithelial ovarian, fallopian tube, or primary peritoneal cancer. Bevacizumab will be administered at the 
labeled dose of 15mg/kg IV q3 weeks at the same time as STRO-002 (final dosage to be determined). Primary outcomes 
are safety and tolerability of the combination, and pharmacokinetics. As of April 2023, the study is still enrolling 
patients, with a goal of enrolling 58 patients. Results are anticipated after January 2024.

Farletuzumab Ecteribulinm (MORAb-202)
Farletuzumab ecteribulinm (MORAb-202) is composed of a humanized monoclonal antibody targeting FRα linked to a 
derivative of halichondrin-based microtubule inhibitor eribulin. Eribulin is itself an FDA-approved agent that was first 
approved for use in patients with metastatic breast cancer in 2010.36 This makes MORAb-202 unique in the ADC space, 
as most other ADCs have toxic payloads that are not safe for use as monotherapy given their toxicity. Preclinical animal 
studies of MORAb-202 have shown potent antitumor effect—both direct cytotoxicity as well as bystander effect in 
patient-derived xenograft (PDX) models with triple-negative breast cancer.37,38

MORAb-202 is currently being evaluated in a Phase II trial of MORAb-202 vs investigator’s choice chemotherapy, in 
patients with platinum-resistant high grade serous ovarian, peritoneal, or fallopian tube cancer (NCT05613088, Table 1). 
The investigators plan three experimental cohorts: two different doses of MORAb-202 (specific dosages so far 
unspecified), and investigator’s choice chemotherapy (either pegylated liposomal doxorubicin or topotecan). The 
investigators’ primary outcomes are ORR and treatment-related AEs. Secondary outcomes include PFS and OS. 
Patients with platinum-refractory disease are excluded. The study was initiated on February 1, 2023, and results are 
anticipated after October 2026.

NCT04300556 is a Phase I/II trial of MORAb-202 in various tumor settings including endometrial and platinum 
resistant ovarian cancer. Endometrial cancer patients must have relapsed or failed with at least one prior platinum-based 
chemotherapy or one immunotherapy-based regimen. There is no minimum requirement of FRα expression for participa
tion, but tumor tissue must be available for central testing. Farletuzumab ecteribulin will be administered once every 3 
weeks until toxicity, disease progression, or participant withdrawal. Various dosages are being tested to determine the 
recommended Phase 2 dose.

Human Trophoblast Cell-Surface Marker (Trop-2) Targeted Therapies
Trophoblast cell surface antigen-2 (Trop-2) is encoded by the TACSTD2 gene on chromosome 1p32 and is a 46 kDa 
transmembrane glycoprotein. Many human tumors of epithelial origin have been found to differentially express Trop-2, 
and it is known to promote increased proliferation, invasion, and metastasis, although its specific mechanism of action 
and function remains poorly characterized.39,40 Published studies estimate that Trop-2 is overexpressed in as many as 
96% of endometrioid endometrial cancers, and 65% of uterine serous carcinomas.41,42 Trop-2 overexpression has been 
found to confer worse prognosis in multiple human malignancies, including ovarian cancer.43 Due to its relative 
overexpression on tumor cells compared to normal tissue cells, Trop-2 has been identified as a potential target for 
novel cancer immunotherapies.

Sacituzumab Govitecan
Sacituzumab govitecan (IMMU-132) is an ADC comprising an anti-Trop-2 humanized monoclonal antibody hRS7 
IgG1k, coupled to a toxic payload SN-38. SN-38 is an active metabolite of irinotecan, a topoisomerase I inhibitor, and 
is conjugated to the antibody with a hydrolysable linker, CL2A.44,45 When cleaved, SN-38 causes single DNA strand 
breaks, which develop into double DNA strand breaks if left unrepaired. Apoptosis and cell death ensue.46 Sacituzumab 
govitecan has now shown considerable promise in early clinical trials for triple-negative breast and urothelial carcinoma; 
it is now approved by the FDA for use in patients with advanced or metastatic triple-negative breast cancer with two or 
more prior therapies.47–49

International Journal of Women’s Health 2023:15                                                                               https://doi.org/10.2147/IJWH.S400537                                                                                                                                                                                                                       

DovePress                                                                                                                       
1359

Dovepress                                                                                                                                                     McNamara et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Significant preclinical data suggests that sacituzumab govitecan has utility in epithelial ovarian cancer, and uterine 
and ovarian carcinosarcomas that express Trop-2.44,50 At present, there are two Phase 2 trials investigating its efficacy 
that include patients with gynecologic malignancies. NCT03964727 is a Phase 2 open-label study of sacituzumab 
govitecan in patients with metastatic solid tumors. Allowed tumor types include non-small cell lung cancer, head and 
neck squamous cell carcinoma, metastatic small cell lung cancer, and endometrial cancer. Patients will receive 10mg/kg 
of the drug on days 1 and 8 of a 21-day cycle. Patients with endometrial cancer must have progression of disease after 
platinum-based chemotherapy and anti-PD-(L)1 directed therapy, without more than 3 prior lines of treatment. Patients 
are excluded if they have received prior topoisomerase I inhibitors. The study is being undertaken at 66 international 
sites, many of which are still recruiting participants. The study sponsor estimates that it will reach its primary completion 
in August 2023, and final results are expected after February 2025.

NCT04251416 is a Phase 2 investigator initiated open-label trial for patients with persistent or recurrent endometrial 
carcinoma regardless of Trop-2 tumoral status. Patients will receive 10mg/kg of sacituzumab govitecan on days 1 and 8 
of a 21-day cycle. Primary outcome measures include ORR, OS, PFS, and durable disease control rate. The study is 
currently recruiting participants, and it is expected to reach its primary completion in February 2024. Survival results are 
anticipated after February 2026.

SKB264
SKB264 is another novel anti Trop-2 directed ADC. It shares the same monoclonal antibody as IMMU-132 and has 7–8 
molecules of a novel toxic payload linked via disulfide bonds. The toxic payload consists of KL610023 (T030), which is 
a topoisomerase I inhibitor belotecan derivative.51 Preclinical studies have shown promise in Trop-2 positive PDX mouse 
and monkey models. SKB264 has been shown to have a longer half-life than IMMU-132, with stronger targeting and 
bystander toxicity.52

NCT04152499 is a Phase 1–2 first-in-human study of SKB264 in patients with locally advanced unresectable/ 
metastatic solid tumors refractory to available standard therapies. Patients with epithelial ovarian cancer, and endometrial 
carcinoma are included among the list of allowed cancer types. Trop-2 tumoral assessment is not required for enrollment, 
but the investigators plan to retrospectively assess expression. The Phase 1 component will involve evaluation of dosages 
from 2 to 12 mg/kg of SKB264 through intravenous infusion (cycle duration is not provided). Investigators aim to assess 
the ideal drug dosage, maximum tolerated dose, and ORR. The investigators aim to enroll 430 participants and reach 
primary completion in November 2024. There will be 53 study sites across the US and China.

A second open-label Phase 2 study of SKB264 (NCT05642780) is planned to assess efficacy and safety of SKB264 in 
combination with pembrolizumab in patients with select solid tumors. Patients with recurrent or metastatic cervical 
cancer or recurrent ovarian cancer are eligible for participation. Subjects will receive SKB264 as an intravenous infusion 
on days 1, 15, and 29 of a 42-day cycle, and will receive pembrolizumab as intravenous infusion on day 1 of each 42-day 
cycle. Primary outcomes include dose limiting toxicities and AEs, as well as ORR. The study is not yet recruiting 
participants as of April 2023.

NaPi2b Targeted Therapies
NaPi2b is one of a family of epithelial membrane phosphate transporters encoded by the SLC34A2 gene.53 There is 
evidence that NaPi2b is expressed in high-grade serous epithelial ovarian, fallopian tube, and primary peritoneal cancers, 
as well as other solid cancer types. It is now known to be absent in normal ovary (ie, benign) epithelium.54 Napi2b is 
thought to play a role in tumorigenesis from dysregulation of phosphate homeostasis in ovarian, lung, and breast 
cancers.55 Because of this pathophysiology, Napi2b is an attractive target for ADCs.

Lifastuzumab Vedotin
Lifastuzumab vedotin (LIFA) was the first NaPi2b targeting ADC to be investigated in ovarian cancer. It is comprised of 
a humanized anti-NaPi2b monoclonal antibody conjugated to monomethyl auristatin E.56 In a Phase 2 open-label trial of 
patients with platinum-resistant ovarian cancer, LIFA conferred a median PFS of 5.3 months vs 3.1 months with 
standard-of-care liposomal doxorubicin (p=0.34). Among patients with high-NaPi2b-expressing tumors (as determined 
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on IHC), median PFS was 5.3 vs 3.4 months (p=0.24). While the LIFA cohort experienced a higher ORR (36% vs 14%), 
no statistically significant improvement in study endpoints such as PFS was noted. LIFA was well tolerated and not 
increase AEs compared to liposomal doxorubicin.57 Secondary to these discouraging results, the sponsor discontinued 
LIFA development.55

Upifitamab Rilsodotin
Upifitamab rolsodotin (UpRi, formerly XMT-1536) is a novel NaPi2b-targeting ADC. It is unique in its drug to antibody 
(DAR) ratio of 10, as well as an auristatin F-HPA toxic payload with only limited diffusion capacity, which serves to 
control its bystander effect and further limit off-target toxicity.58 UpRi was recently investigated in a Phase 1/1b trial of 
patients with high grade serous epithelial ovarian, fallopian tube, and primary peritoneal cancers, with favorable safety, 
tolerability, and efficacy results. This study enrolled 97 patients and administered 36 or 43 mg/m2 up to a maximum dose 
of ~80 mg intravenous every four weeks. A 64% of patients with known NaPi2b scores were found to have high 
expression of NaPi2b. Of these NaPi2b-high patients, ORR was 34%, and median duration of response was five months. 
In the overall population, ORR was 23%. A 28% of patients had to dose-reduce due to adverse effects of the therapy, 
which were most commonly fatigue, anemia, and thrombocytopenia.59

These encouraging phase 1 efficacy data support the investigation of UpRi clinical benefit in ongoing clinical trials 
(Table 1): The Phase 2 UPLIFT trial (NCT03319628), UpRi monotherapy in platinum-resistant, high-grade serous 
ovarian cancer with up to four prior lines of chemotherapy, the Phase 1/2 UPGRADE trial (NCT04907968), which is 
investigating UpRi in combination with other agents in patients with platinum-sensitive ovarian cancer, and the phase 3 
multi-center, randomized, double-blind, placebo-controlled UP-NEXT trial (NCT05329545), evaluating UpRi mono
therapy as maintenance vs placebo in patients with recurrent, platinum-sensitive high-grade ovarian cancer with NaPi2b- 
positive tumors. For the UP-NEXT trial, patients are required to have had 4–8 cycles of platinum-based chemotherapy in 
their most recent treatment regimen, with stable disease, partial response, complete response, or no evidence of disease. 
Notably, patients who received prior treatment with mirvetuximab soravtansine will be excluded. The investigators hope 
to accrue 350 participants across 56 international locations, and estimate primary completion by September 2024, with 
preliminary results available after March 2025.

Other Targets for Gynecologic Malignancies
Mesothelin
Mesothelin is a cell-surface membrane glycoprotein and normally expressed in mesothelial cells lining the pleura, 
pericardium and peritoneum. Although mesothelin has restricted expression in normal tissue, it is overexpressed in a 
number of cancers including up to 70% of ovarian cancer. Mesothelin may be involved in cell adhesion and metastasis, 
making it an attractive tumor-specific target.60 A number of anti-mesothelin ADCs are under investigation, most notably 
Anetumab ravtansine (BAY 94-9343), which is composed of a fully humanized anti-mesothelin monoclonal antibody, a 
disulfide linker and tubulin-inhibitor DM4 as the toxic payload.61

The first-in-human phase 1 study to evaluate for safety and tolerability of anetumab ravtansine included 148 patients 
with multiple solid tumors, including 21 patients with advanced ovarian cancer. The maximum tolerated and recom
mended dose for phase 2 study was 6.5 mg/kg every 21 days. This Phase 1 study found the treatment to be relatively well 
tolerated, with common drug-related AEs including nausea/vomiting, diarrhea, peripheral sensory neuropathy. Ocular 
AEs were mitigated with strategies previously used for other ADCs and were mostly resolving at the end of treatment. A 
second phase Ib dose escalation and expansion study investigated the combination of anetumab ravtansine and pegylated- 
liposomal doxorubicin in platinum-resistant ovarian cancer. In 65 treated patients, the ORR was 27.7% (95% CI, 17.3 to 
40.2), including 1 patient with complete response and 17 with partial response. The median duration of response was 7.6 
months (95% CI 3.3 to 10.2 months), and medial progression-free survival was 5.0 months (95% CI, 3.2 to 6.0). These 
results show that ADCs targeting mesothelin may have clinical activity in advanced ovarian cancer.62 Further trials 
investigating this ADC are ongoing (Table 1).
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DMOT4039A is a humanized anti-mesothelin monoclonal antibody conjugated to antimitotic monomethyl auristatin 
E (MMAE) through a protease-labile valine-citrulline linker. A phase 1 study investigated the use of DMOT4039A in 
unresectable/metastatic pancreatic cancer or platinum-resistant ovarian cancer. A total of 71 patients were enrolled, 31 of 
whom had ovarian cancer. The maximum tolerated dose was determined to be 2.4 mg/kg every 21 days. Three out of 10 
ovarian cancer patients treated with MTD demonstrated partial responses by RECIST criteria, as well as concurrent 
decrease in CA125; the median progression-free survival for ovarian cancer patients at the MTD was 4.9 months. The 
safety profile of DMOT4039A was similar to that of prior agents with microtubule inhibitor payload, and common AEs 
included gastrointestinal toxicities, fatigue, and cumulative peripheral neuropathy. Interestingly, serum mesothelin levels 
and immunohistochemistry scores for mesothelin in tissue were not associated with clinical efficacy of DMOT4039A. 
Further antitumor activity and clinical efficacy remain to be assessed in phase 2 studies.63

BMS-986148 is a mesothelin-targeting ADC that consists of a fully human anti-mesothelin monoclonal antibody 
conjugated to toxic payload tubulysin through a valine-citrulline linker. The combination of BMS-986148 and the anti- 
programmed death (PD)-1 drug nivolumab was evaluated in a phase 1/2a trial assessing safety, tolerability and 
preliminary efficacy in patients with mesothelin-expressing tumors. Clinical activity in either BMS-986148 monotherapy 
or in combination therapy with nivolumab was observed in 10 of 126 patients, and 2 ovarian cancer patients had 
confirmed partial response, with duration of response 19.9 and 3.0 months, respectively. The disease-control rate (defined 
by complete/partial response or stable disease) was 56% in mesothelioma patients and 59% in ovarian cancer patients. 
The overall safety profile was acceptable, with hepatic TRAEs among most common dose-limiting TRAEs associated 
with BMS-986148. Ocular AEs were reported in <10% of patients treated with BMS-986148 or combination therapy, and 
the majority of ocular AEs were low grade.25

MUC16 (CA125)
MUC16 is a type I transmembrane mucin that is frequently overexpressed by ovarian cancers and a precursor of CA125, 
a commonly used biomarker for recurrent ovarian cancer.64 A number of ADCs target MUC16: DMUC4064A, a 
humanized anti-MUC16 monoclonal antibody with a protease cleavable linker and monomethyl auristatin E (MMAE) 
as toxic payload, was studied in a phase 1 dose-escalation study in patients with platinum-resistant ovarian cancer. 
Notably, DMUC4064A utilizes site-directed conjugation of the antibody to linker-drug, and thus delivers a more 
homogeneous payload to its targets.65 Prior to the sponsor’s decision to discontinue development on this molecule, 
which was not due to a safety concern, this clinical trial enrolled 65 patients who received a medial of 5 cycles of 
treatment. A 85% of patients experienced at least 1 AE related to DMUC4064A, and the most frequent AEs include 
fatigue, nausea, blurred vision, electrolyte abnormalities and peripheral neuropathy. Of enrolled patients, 43% experi
enced an ocular AE; however, all were within grade 3. Sixteen patients had a confirmed partial response, and 1 patient (at 
the dose level of 5.2 mg/kg) experienced a complete response. The overall clinical benefit rate (CR, PR or SD lasting at 
least 6 months) was 42%, median PFS was 3.9 months (95% CI, 2.6 to 4.9) in the overall trial and 5.3 months (95% CI, 
3.9 to 7.4) in the cohort receiving higher treatment dose (5.2 mg/kg). A 58% of patients achieved a reduction of CA125 
by over 79%.66

Conclusion
ADCs present the potential for significant, field-defining improvements in the care of gynecologic malignancies, where 
there exists an ongoing unmet need for well tolerated, novel, and effective therapies. When compared to traditional 
cytotoxic systemic chemotherapies, ADCs stand to provide significant improvements in specificity, tolerability, and 
effectivity. As ADCs deliver their toxic payloads directly to tumors that express the specific antigen they are targeting, 
toxicity to healthy and normal cells is minimized.6 With these therapy advancements, patients may stay healthier and 
have better quality of lives while on systemic therapy for their gynecologic malignancies. While we currently have 
limited data on the survival advantages conferred by ADCs to patients with gynecologic malignancies, the recent FDA 
approvals of tisotumab vedotin and mirvetuximab soravtansine and the many Phase III trials underway with a variety of 
ADCs suggest that this novel therapeutic approach may represent a promising and efficient tool for targeted gynecologic 
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cancer therapy. ADCs are ushering the treatment of gynecologic malignancies into today’s era of personalized cancer 
treatment.
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