Review Article

Targeting the folate receptor for the treatment of ovarian cancer
Robert J. Lutz
ImmunoGen, Inc. 830 Winter Street, Waltham, MA 02451, USA
Correspondence to: Robert J. Lutz. ImmunoGen, Inc. 830 Winter Street, Waltham, MA 02451, USA. Email: Bob.lutz@immunogen.com.

Abstract: While conventional therapies have improved the outcome for patients with ovarian cancer, the
disease still accounts for the most gynecological cancer-related deaths. The development of new treatment
options is needed and efforts have focused on targeted therapies which aim to improve patient outcome by
increasing anti-tumor activity while minimizing toxicity. The frequent overexpression of folate receptor α
(FRα) in ovarian cancer has provided the rationale for new promising therapeutic approaches that target this
surface protein. Clinical evaluations of compounds that utilize two basic approaches to FR targeting have
been conducted or are ongoing. One approach is based on conjugates of folate analogs, such as vintafolide,
where payloads are delivered by targeting the high affinity folate binding site of the receptor. A second
approach is to use antibodies or antibody-like binders that target the FRα protein. Both naked antibodies
(farletuzumab) and antibody conjugates (IMGN853) are being evaluated. This review summarizes the
rationale for targeting FRα in ovarian cancer and provides an overview of the promising FRα-targeting
compounds being developed.
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Introduction
Ovarian cancer ranks as the ninth most common cancer in
women, the second most common gynecological cancer and
first for the most deaths due to gynecological cancers (1). The
National Cancer Institute estimates that there were 22,000
new cases of ovarian cancer in 2014 in the U.S. alone.
About 90% of ovarian tumors are epithelial in origin, with
the remainder comprising germ and stromal tumors, and
there are three major classified types of ovarian epithelial
adenocarcinomas—serous, mucinous and endometrioid.
Chemotherapy plays a major role in the treatment of
patients with advanced ovarian cancer with platinumbased therapies being the mainstay of first-line treatment.
However, most patients with advanced disease at diagnosis
will have recurrence of their disease within 5 years. Patients
whose disease recurs within 6 months of platinum-based
therapy are referred to as “platinum-resistant” and these
patients generally have a very poor outcome with a need for
new treatment options (2). The overexpression of the folate
receptor α (FRα) in epithelial ovarian cancers, especially in
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platinum-resistant patients, makes it an excellent target for
new targeted therapies.
FRα is a glycosylphosphatidylinositol (GPI) anchored
cell surface protein (3). It is distinct from the reduced folate
carrier (RFC) (4) and the proton coupled folate transporter
(PCFT) (5), which facilitate the bidirectional transport of
reduced folate across membranes. In contrast, the family
of receptors that includes FRα mediates the unidirectional
transport of folates into cells.
FRα and FRβ share the highest degree of homology
within the family of FRs, and have high affinity for
physiological folates. The expression patterns of these
two proteins are distinct. While FRβ expression is mostly
limited to normal hematopoietic myeloid cells, FRα
expression is limited to epithelial cells in the choroid plexus,
proximal kidney tubules, fallopian tubes, uterus, epididymis,
submandibular salivary gland, bronchial gland, acinar cells
of the breast, type I and type II lung pneumocytes, and
placenta (3,6-9). It is believed that the physiological role
of FRα in the kidney is to scavenge folates back into the
bloodstream (3), while its physiological functions in other

www.thetcr.org

Transl Cancer Res 2015;4(1):118-126

Translational Cancer Research, Vol 4, No 1 February 2015

FRα-positive tissues are largely unknown. Most normal
tissues do not express FRα, and folate intake by cells and
tissues is believed to be largely provided by the RFC.
Several studies have demonstrated FRα to be frequently
expressed at high levels in ovarian cancer, in significant
fractions of patients with non-small cell lung cancer (NSCLC)
and in several other cancers (6,10-15). First identified as
an ovarian-associated marker by immunohistochemical
staining (16), the marker was later shown to be FRα (17,18).
In an early study to evaluate FRα as a predictor of response
to chemotherapy and survival, Toffoli et al. (19) noted that
in patients with residual disease after surgery, higher levels
of FRα expression were predictive of failure to respond to
chemotherapy and subsequent lower survival outcomes.
Immunohistochemistry (IHC) analysis of primary and
recurrent ovarian tumors, including samples obtained
from patients at diagnosis and later debulking surgery
or simultaneous metastatic lesions demonstrated FRα
expression in 70-80% of primary and recurrent tumors (15).
Metastatic foci were similar to their matched primary tumor
and recurrent tumors generally matched the expression
status at diagnosis. In addition, FRα staining of samples
from patients with epithelial ovarian or endometrial cancer
showed no significant change in FRα expression following
chemotherapy (20).
Targeting FR
The overexpression of FRα in certain cancer indications
has led to great interest in using the receptor as a target
for potential anticancer therapies. Two major targeting
approaches have been pursued. One approach is to take
advantage of the high affinity of FRs for folate and folate
analogs. Folic acid (vitamin B9) binds to the FR with high
affinity and is capable of targeting covalently attached
payloads specifically to FR-positive cells (21). The first
class of payloads evaluated for delivery through the FR
were folate-protein conjugates, and these protein payloads
were shown to be delivered into the target cell by natural
receptor-mediated endocytosis (21-24). Functional
assessment of a folate-protein toxin conjugate demonstrated
that the conjugate could reach the cytoplasm of a target cell
in a functionally active form (25). FR-mediated delivery
of radiopharmaceuticals for imaging and radiation therapy
has also been evaluated (26), as well as delivery of antisense
oligonucleotides (27).
Delivery of cytotoxic drugs through FRs was first
demonstrated by the targeted uptake of liposome-
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encapsulated drug molecules. Incorporation of folate
constructs onto the surface of drug-loaded liposomes was
shown to dramatically improve the potency and specificity
of the liposomes against FR-positive tumor cells (28,29).
The first description of direct folate-cytotoxic drug
conjugates was by Ladino et al. (30), where the potency and
specificity of folate-maytansinoid conjugates was evaluated.
These conjugates showed high affinity for the FR, internalized
via a folate-receptor mediated pathway, and demonstrated high
specific cytotoxic potency toward folate-positive tumor cells
in vitro. Later studies demonstrated marked FR-dependent
antitumor activity of folate-maytansinoid conjugates in tumor
xenograft models in mice at doses that were well tolerated,
while a non-targeted maytansinoid was not active even at is
maximum tolerated dose (MTD) (31). Folate-conjugates of
many cytotoxic agents have been evaluated including 5-FU
analogs (32), carboplatin analogues (33), mitomycin C (34),
paclitaxel-loaded dendrimer nanodevices (35), thiolate histone
deactylase prodrugs (36), camptothecin (37), rhaponticin (38),
and drug-loaded magnetic nanoparticles (39). A novel
folate conjugate with a vinblastine analog (EC140) was
demonstrated to have antitumor activity against FR-positive
tumors in mouse models (40). Further linker optimization
studies with this vinca alkaloid payload identified an optimal
design utilizing a disulfide-bond containing linker, EC145,
which demonstrated a higher therapeutic index with
improved activity and tolerability compared to EC140 (41).
This optimized conjugate (illustrated in Figure 1), denoted
vintafolide, has moved into clinical testing and is described
in more detail below. Clinical evaluation of an additional
folate-cytotoxic conjugate with a more potent tubulin
targeting payload, EC1456, has also been initiated (42).
This folic acid-tubulysin B hydrazide conjugate is an order
of magnitude more potent against FRα-positive cells in vitro
than EC145 (43).
A second targeting approach has used FRα-binding
antibodies, antibody-like fragments, or other antibody-like
binding moieties to deliver anti-tumor activity in various
formats. Early approaches included radioimmunotherapy
with radioisotope-labeled chimeric anti-FRα antibody
(44-46) and an anti-FRα single chain variable fragment
antibody (scFv)-interleukin-2 (IL-2) fusion protein which
reduced tumor volumes in FRα-positive xenograft tumors
in mice by stimulating lymphocyte proliferation (47). Other
targeted immunotherapy concepts have been evaluated
including folate targeting of haptens, such as conjugated
fluorescein or dinitrophenyl, to cancer cells to mobilize
immune response against poorly immunogenic tumors
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Figure 1 Schematic illustration of FRα-targeting agents vintafolide,
farletuzumab and IMGN853. FRα, folate receptor α.

(48,49). A bispecific antibody approach for FRα-directed
autologous T cells targeting FRα and CD3 in combination
with IL-2 provided promising data for adoptive T cell transfer
approaches (50). Intraperitoneal (IP) delivery resulted in
significant clinical responses with a toxicity profile most related
to IL-2 administration. More recently, FRα has emerged as
an attractive target utilizing the chimeric antibody receptor
(CAR)-T lymphocyte approach. CARs are fusion molecules
comprised of an extracellular binding domain (often an scFv)
joined through a peptide linker to an intracellular lymphocyte
signaling domain or domains which can mediate T cell
activation. Early efforts with this approach have yielded
exciting clinical results against a variety of tumor types and
targeting a variety of tumor-associated antigens (51). However,
a first phase I study using FRα-targeting CAR-T cells did not
show anti-tumor activity, though the poor results may likely
be explained by technical limitations in the study, such as low
expression of the CAR construct and short persistence of the
transferred T cells (52). A novel trial design to maximize the
efficacy and safety using adoptive transfer of FRα-targeted
CAR-T cells for the treatment of ovarian cancer has been
proposed (53). In addition, efforts to increase the specificity
of these adoptive transfer approaches using bispecific
targeting, including FRα as a target have been evaluated in
preclinical studies (54).
Clinical studies are ongoing with two FRα-targeting
monoclonal antibody-based therapeutic approaches and
are discussed in detail below. Farletuzumab (illustrated in
Figure 1) is a humanized high affinity FRα-binding antibody
that is thought to mediate tumor cell cytotoxicity principally
through antibody-dependent cellular cytotoxicity (ADCC)
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and complement-dependent cytotoxicity (CDC) (55). The
most recent FRα-directed therapy to enter clinical trials is
the antibody-drug conjugate (ADC) IMGN853 (illustrated
in Figure 1). IMGN853 comprises a humanized antiFRα antibody conjugated with the cytotoxic maytansinoid
DM4, through a hydrophilic disulfide-containing linker
[unpublished data, (56)]. Such maytansinoid conjugates bind
to their target antigen on the surface of cancer cells and are
internalized, whereupon release of the cytotoxic payload
causes disruption of microtubule function, cell cycle arrest
and subsequent apoptosis (57).
Vintafolide
Vintafolide (also known as EC145) is a water-soluble
folate-vinca alkaloid conjugate consisting of a hydrophilic
folate-peptide conjugated to the microtubule destabilizing
agent, desacetylvinblastine monohydrate (DAVLBH), via a
disulfide-bond containing cleavable linker. The compound
disrupts the formation of the mitotic spindle, which
results in cell cycle arrest and subsequently cell death.
Folate-drug conjugates bind to a FR and enter the cell via
endocytosis (21), while antifolate drugs such as pemetrexed
and methotrexate enter cells via the low affinity RFC.
Vintafolide is not a substrate for RFC and therefore targets
only FR-expressing cells.
Target-dependent antitumor activity of vintafolide was
demonstrated against FR-positive tumor xenograft models (58),
though the level of FR expression in these models was
not correlated to that observed in patient samples. No
significant antitumor activity was observed if animals
were co-administered excess folate and the unconjugated
vinca alkaloid was inactive at nontoxic dose levels and only
marginally active at highly toxic dose levels. As expected
due to the rapid clearance of this small molecule conjugate,
frequent repeat dosing improved in vivo efficacy.
The observations regarding the pharmacokinetics (PK)
and efficacy of vintafolide supported a frequent dosing
schedule, and the first-in-human phase I trial evaluated a
dosing schedule with treatment on days 1, 3, 5, 15, 17, 19
on a 28-day cycle (59). Two modes of IV administration
were evaluated in the phase I trial, however, MTD was
found to be the same for both bolus injection and 1-hour
infusion. The bolus injection mode was chosen for further
clinical development likely due to patient convenience.
Thirty two patients were enrolled and treated with
vintafolide in the phase I study, with patients having had
a median of eight prior therapies (range, 2-22), generally
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including a platinum-based regimen. About two thirds of
the patients had also received prior radiotherapy. In this first
trial, patients were not preselected for FRα expression based
on concerns over the limitation of FRα IHC evaluations due
to tumor heterogeneity, antibody specificity and staining
reproducibility. No assessment of FRα expression was
reported for these patients.
The MTD for vintafolide was determined to be 2.5 mg/kg
when administered as a bolus injection or by infusion.
Constipation was the dose-limiting toxicity (DLT) with
the most common adverse events (AEs) being constipation,
nausea, fatigue, and vomiting. These gastrointestinal
toxicities are similar to those described for unconjugated
vinca alkaloids (60) suggesting exposure of the GI tract
to active metabolites from vintafolide during excretion, a
phenomenon which has been demonstrated in preclinical
models (61). Toxicity assessment reported for rodents and
dogs defined the DLT of vintafolide to be gastrointestinal
and hematologic toxicities, though clinically the
hematologic toxicities characteristic of unconjugated vinca
alkaloids may be reduced with vintafolide with no significant
grade 3 or 4 thrombocytopenia or granulocytopenia
observed. The level of neuropathy appeared characteristic
of vinblastine, which is generally less nerve toxic, than
vincristine. Evaluation of exposure-toxicity relationships
using a population PK model identified body surface
area as a significant covariate for vintafolide clearance,
with reduced clearance and subsequent increased overall
exposure being a significant predictor for the incidence of
vintafolide-induced constipation (62). Clearance and AUC
were not predictors of peripheral neuropathy, however.
Limited signs of efficacy were observed in the phase I
trial. Seven patients had stable disease (SD) for 42-211 days
during therapy, with one of these patients showing decreases
in CA125 levels. One partial response (PR) with duration of
111 days was observed in a patient with metastatic ovarian
cancer, also accompanied by a decrease in CA125 levels.
Given the potential importance of FR-targeting to the activity
of vintafolide as demonstrated in preclinical models (58), the
lack of screening patients for receptor expression may have
significantly limited the overall level of efficacy observed
in the phase I study. To address the relationship of target
expression with therapeutic response, a phase II study
using a companion SPECT-based imaging approach was
conducted (63). Etarfolatide is a 99mTechnetium(Tc)-labeled
folic acid conjugate imaging agent with a half-life and FR
binding profile similar to vintafolide. Patients were imaged
with 99mTc-etarfolatide prior to treatment with vintafolide.
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Forty nine patients were enrolled in the study, with 43 of
these patients evaluable for efficacy. Eighty-four percent
of the patients were visually positive for 99mTc-etarfolatide
uptake in at least one tumor lesion. Overall, tumor lesions
with positive uptake were more likely to show a decrease
or remain stable in size compared to FR-negative lesions
(56.4% vs. 20.7%), though there did not appear to be a
correlation between higher levels of etarfolatide uptake
and improved response. Overall response rate (ORR),
disease control rate (DCR = responses + SD) and overall
survival (OS) were assessed for patients with 100% of their
lesions being imaging positive (high), 10-90% positive
(intermediate), or 0% positive (negative). Two PRs were
observed, with one in a patient identified to be 100% FR
positive and the other in a patient with 50% positive lesions.
The data suggested a correlation of FR positivity and DCR,
where patients in the high FR group (n=14) had a DCR of
57% compared to 36% and 33% in the intermediate FR
(n+22) and negative FR (n=3) groups, respectively. A trend
to longer survival was also observed in patients with higher
FR positivity (14.6, 9.6, and 3.0 months in the three groups,
respectively). One concern with the analysis is the small
number of patients representing the analysis groups (for
example, the negative FR group with only three patients).
The toxicity profile of vintafolide identified during its
clinical evaluation suggested the possibility of combination
with certain standard-of-care anticancer drugs. Combination
of vintafolide with pegylated liposomal doxorubicin (PLD) and
other anticancer agents was evaluated in vitro and in vivo (64).
Antitumor effects of vintafolide in combination with PLD,
carboplatin, cisplatin, paclitaxel, docetaxel, topotecan, or
irinotecan were greater than the single chemotherapeutic
agents or vintafolide alone.
Based on the preclinical combination data, a randomized
phase II trial (PRECEDENT) comparing vintafolide and
PLD in combination vs. PLD alone was conducted in
patients with platinum-resistant ovarian cancer (65). The
primary objective was to compare progression-free survival
(PFS) between the two groups. Patients with recurrent
platinum-resistant ovarian cancer with two or less prior
cytotoxic regimens (n=149) were randomized 2:1 to the
combination arm or the PLD alone arm, respectively. The
combination treatment was generally well tolerated with the
frequency of leukopenia, neutropenia, abdominal pain
and peripheral sensory neuropathy statistically higher in
the combination arm than in the PLD alone arm. The
FR-targeting imaging agent, etarfolatide, was evaluated
as a biomarker for response. Overall, the median PFS
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was 5 months for the combination regimen and 2.7 months
for PLD alone (hazard ratio 0.63; 95% confidence interval,
0.41-0.96; P=0.013). Interestingly, while the median PFS in
patients with 100% etarfolatide-positive lesions was similar
to the overall PFS in the combination arm (5.5 vs. 5 months),
the median PFS in the PLD alone arm for patients with high
FR was only 1.5 months, compared to the 2.7 months for all
patients in this arm. The data suggest a possible correlation
of FR expression with poor outcome in the chemotherapy
alone arm and indeed previous analyses have suggested that
FR expression may be a negative predictor of chemotherapy
response (12,19). However, it is important to note that the
numbers of patients in these subsets are likely too small for
correlative assertions.
The finding of improved PFS for the patients with 100%
etarfolatide-positive tumor lesions in the combination arm
compared to PLD alone led to the initiation of a phase
III randomized, double-blind clinical trial (PROCEED)
evaluating vintafolide in combination with PLD compared
to PLD plus placebo in patients with platinum-resistant
ovarian cancer (NCT01170650). Patients included in this
trial were required to have FR expression in all tumor
lesions by etarfolatide imaging. The primary endpoint was
PFS. The trial was stopped in early 2014 based on a prespecified interim futility analysis which demonstrated that
vintafolide did not meet the pre-specified PFS outcomes.
Exploration of vintafolide for the treatment of FRαpositive tumors continues with a randomized phase
II combination trial in NSCLC (NCT01577654) and
preclinical and clinical evaluation of other folate-drug
conjugates with different cytotoxic moieties are also
on-going.
Farletuzumab
Farletuzumab (MORAb-003) is a humanized monoclonal
antibody with high affinity for FRα developed from the
murine LK26 antibody using by a whole cell mutagenesis
screening approach (66). Farletuzumab was shown
to modulate the folate-dependent growth of FRαtransfected cells and mediate tumor cell cytotoxicity via
CDC and ADCC. The antibody showed similar limited
binding to normal tissues in human and monkeys, with
no adverse findings upon repeated dosing in toxicity
studies in monkeys.
The role of ADCC in the activity of farletuzumab was
evaluated by comparing the activity of wild type farletuzumab
with a mutated version that showed similar binding to FRα,
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but greatly reduced ADCC activity (55). In an orthotopic
mouse model with IP implantation of FRα-positive IGROV-1
human ovarian adenocarcinoma cells, the ADCC-impaired
mutant farletuzumab had no anti-tumor activity compared
to significant tumor reduction by the wild type antibody,
suggesting that in this in vivo model, ADCC-mediated
cytotoxicity plays a major role in the anti-tumor activity of
farletuzumab. Indeed, farletuzumab was shown to have no
direct impact on the binding of folic acid and its analogs,
and did not affect cell viability nor the cell growth inhibition
induced by the anti-folates in in vitro evaluations (67).
The anti-tumor efficacy of farletuzumab in preclinical
studies provided the rationale for initiation of the clinical
evaluation of the FRα-targeting antibody. A first-in-human
phase I study was conducted in patients with platinumrefractory or -resistant epithelial ovarian cancer. Twentyfive patients received farletuzumab dosed every week for
4 weeks in a 5-week cycle up to a maximal administered
dose of 400 mg/m2. No DLTs were observed and the MTD
was not reached. The most common treatment-related AEs
were hypersensitivity reactions (60%), fatigue (48%) and
diarrhea (16%). None of the toxicity findings seemed to be
indicative of FRα-targeting of normal tissue. No objective
responses were observed; however, nine patients had SD
and four patients had reductions in CA-125 levels, with one
patient showing a progressive decline in CA125 to 43% of
baseline over 3 months. Three patients with SD received
treatment for up to three cycles with mean target lesion
decreases of 3-17%.
The clinical activity of farletuzumab was also evaluated
alone and combined with carboplatin and a taxane (paclitaxel
or docetaxel) in a phase II study for 54 patients with firstrelapse, platinum-sensitive ovarian cancer (68). Farletuzumab
was given weekly every 21 days and subjects receiving single
agent farletuzumab could receive the combination therapy
after single-agent progression. In the combination arm,
the ORR was 75% with 21% of patients having a longer
progression-free interval (PFI) than on their first response to
chemotherapy. This compared favorably to the historical rate
for improved PFI (3%) with retreatment with chemotherapy
alone (69). In addition, there was a high rate of response
among patients with <12 months first response.
A population PK model for farletuzumab was developed
using concentration/time data from the phase I and phase
II trials with 79 advanced ovarian cancer patients (70). The
PK parameters of farletuzumab are similar to those of other
IgG monoclonal antibodies. Body weight was identified as a
covariate that explained inter-patient variability in clearance

www.thetcr.org

Transl Cancer Res 2015;4(1):118-126

Translational Cancer Research, Vol 4, No 1 February 2015

and volume of distribution.
Results from the phase II study suggested that
farletuzumab in combination with conventional platinumbased therapies may improve the duration of a second
response to chemotherapy. Therefore, a large randomized
phase III, FAR-131, was undertaken to confirm these
results. Patients were enrolled into three parallel groups
and received placebo or farletuzumab at 1.25 or 2.5 mg/kg.
Following the completion of carboplatin/taxane therapy,
maintenance treatment with weekly farletuzumab or
placebo was continued until disease progression. Patients
were stratified based on length of first remission, route of
administration of first line therapy (IP or IV) and taxane
received (paclitaxel or docetaxel). Results of the phase III
trial, however, found that the combination of farletuzumab
with platinum/taxane therapy did not meet the primary
objective of improved PFS. Additional analyses and testing
will be required to determine whether farletuzumab may
improve outcome for patients with FRα-positive disease
and to that end, a phase II study in patients with low CA125
platinum-sensitive recurrent ovarian cancer is planned
(NCT02289950).
IMGN853
IMGN853 is a FRα-targeting ADC, consisting of an
anti-FRα antibody coupled to a highly potent cytotoxic
maytansinoid payload [unpublished data, (56)]. Delivery
of the maytansinoid payload by the ADC into a target
cell results in the release of the active payload, cell cycle
arrest and cell death due to disruption of microtubule
dynamics (57,71). The anti-FRα monoclonal antibody
chosen for the ADC is a humanized version of Mov19
(16,18), M9346A. This antibody was the most effective,
out of a large panel of antibodies evaluated, for antigenselective delivery of a maytansinoid payload into FRαpositive cells. Evaluation of conjugates of M9346A with
various linkers and maytansinoid moieties demonstrated
that conjugation with the N2'-deacetyl-N2'-(4-mercapto4-methyl-1-oxopentyl)-maytansine (DM4) payload, using
the N-succinimidyl 4-(2-pyridyldithio)-2-sulfobutanoate
(sulfo-SPDB) linker, yielded the most potent conjugate
overall (denoted as IMGN853). The level of expression
of FRα on the surface of cells was found to be a major
determinant of sensitivity of tumor cells to IMGN853.
Efficacy studies of IMGN853 in xenografts of ovarian
cancer and NSCLC cell lines and of a patient-derived
NSCLC tumor xenograft model demonstrated that the
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ADC was highly active against tumors that expressed
FRα at levels similar to that found on a large fraction
of ovarian and NSCLC patient tumors, as assessed by
IHC. IMGN853 displayed cytotoxic activity against
FRα-negative cancer cells situated near FRα-positive
cancer cells (bystander cytotoxic activity), providing
mechanistic explanation for its ability to eradicate tumors
with heterogeneous expression of FRα. These findings
supported initiation of clinical development of IMGN853
as a novel targeted therapy for patients with FRαexpressing tumors.
In an ongoing first-in-human phase I study, 30 patients
have been treated with IMGN853 across seven dose levels (0.5
to 7.0 mg/kg based on total body weight, dosed once every
21 days) (56). Patients with any type of FRα -expressing,
refractory solid tumor were enrolled. A dose-limiting
reversible ocular toxicity, thought to be related to the
maytansinoid ADC format and not FRα-target related, was
associated with high peak exposure levels. Covariate analysis
indicated a correlation between body weight and Cmax. PK
modeling suggested that dosing by adjusted ideal body
weight (AIBW) instead of total body weight would result in
a decrease in inter-patient PK variability allowing maximal
IMGN853 exposure levels while keeping exposures below
those associated with ocular toxicity. In addition, modeling
also suggested that a modified weekly dosing schedule
(dosing weekly for 3 weeks in a 4-week cycle) would lead
to an increase in overall exposure while keeping peak levels
below those associated with ocular toxicity. An evaluation
of the potential benefit of AIBW dosing on an every 3 weeks
and a modified weekly schedule is currently ongoing in the
phase I clinical trial. Preliminary evidence of clinical activity
(CA125 Gynecologic Cancer Intergroup response criteria,
PR, and SD ≥6 cycles) was reported for 10 of 24 evaluable
patients receiving doses ≥3.3 mg/kg (TBW). In patients at
higher exposure levels (AUC0-∞ at or above 13,000 h μg/mL),
clinical activity was observed in 5 of 6 serous or transitional
epithelial ovarian cancer patients and 2 of 4 endometrial
patients.
Conclusions
The development of therapies that target FRα remains
an active area. The extensive evaluation of the multitude
of compounds that bind to FRα, either through the folate
binding site or using antibody-based approaches has paved
the way for the development of a new generation of FRαtargeting agents. The increased potency of the most recent
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FRα-directed therapies, such as EC1456 and IMGN853,
may be the key to the development of successful FRαtargeting agents that improve the clinical outcome for
patients with ovarian cancer.
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