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Background:Mirvetuximab soravtansine-gynx (MIRV) is a first-in-class, folate receptor alpha (FRa)-targeting antibodyedrug
conjugate with United States Food and Drug Administration approval for FRa-positive platinum-resistant ovarian cancer.
PICCOLO is a phase II, global, open-label, single-arm trial of MIRV as third-line or greater (�3L) treatment in patients
with FRa-positive (�75% of cells with �2þ staining intensity) recurrent platinum-sensitive ovarian cancer (PSOC).
Patients and methods: Participants received MIRV (6 mg/kg adjusted ideal body weight every 3 weeks) until
progressive disease (PD), unacceptable toxicity, withdrawal of consent, or death. Primary endpoint was investigator-
assessed objective response rate (ORR). Key secondary endpoint was investigator-assessed duration of response
(DOR). Additional endpoints included investigator-assessed progression-free survival (PFS), overall survival (OS), and
safety. Analyses of subgroups by disease characteristics (e.g. platinum-free interval) and treatment history [e.g. prior
bevacizumab and poly (adenosine diphosphate [ADP]-ribose) polymerase inhibitor (PARPi) treatment] were exploratory.
Results: Seventy-nine participants were enrolled and efficacy assessable. The primary endpoint was met; ORR was
51.9% [95% confidence interval (CI) 40.4% to 63.3%]. Median DOR was 8.25 months (95% CI 5.55-10.78 months)
and median PFS was 6.93 months (95% CI 5.85-9.59 months). OS was not mature at data cut-off. ORR was 45.8%
(95% CI 32.7% to 59.2%) in participants with PD while on/within 30 days of prior PARPi (n ¼ 59) and 60.0% (95%
CI 14.7% to 94.7%) in those without PD with prior PARPi (n ¼ 5). No new safety signals occurred; most common
treatment-emergent adverse events (TEAEs) were gastrointestinal, neurosensory, and resolvable ocular events. TEAEs
led to discontinuation in 13 participants (16%) and death in 2 participants (3%).
Conclusions: MIRV as �3L treatment in heavily pretreated recurrent FRa-positive PSOC demonstrated notable efficacy
and tolerable safety, including among those with prior PD on or within 30 days of PARPi (NCT05041257).
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INTRODUCTION

Epithelial ovarian cancer (EOC; includes ovarian, fallopian
tube, and primary peritoneal cancer) is the most lethal
gynecologic malignancy, with a 5-year relative survival rate
ofw51%.1,2 In 2022,w325 000 new EOC cases and 207 000
EOC-related deaths occurred globally.3 Most patients are
diagnosed with advanced-stage disease, and for these
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patients, first-line therapy typically consists of primary
cytoreductive surgery and platinum-based chemotherapy,
followed by observation or maintenance treatment with
bevacizumab, a poly (adenosine diphosphate [ADP]-ribose)
polymerase inhibitor (PARPi), or combination of bev-
acizumab plus PARPi.1,2 For patients with advanced-stage
disease who are poor surgical candidates, first-line treat-
ment often consists of neoadjuvant chemotherapy treat-
ment before cytoreductive or debulking surgery.2 Although
initial platinum-based chemotherapy yields high response
rates, most patients will experience recurrence.4,5

Treatment for recurrent EOC is often based on platinum-
free interval (PFI), or the time between recurrence and last
platinum-based therapy.6 In patients with a PFI >6 months
[traditionally referred to as platinum-sensitive ovarian
cancer (PSOC)], the standard of care includes re-treatment
with platinum-based chemotherapydwhich typically con-
sists of a platinum-based doublet with or without bev-
acizumab at first recurrencedfollowed by maintenance
therapies (e.g. PARPi or bevacizumab) in select circum-
stances or by observation.2 These maintenance therapies
may yield additional benefits in patients who have
responded to platinum-based chemotherapy.7,8 However,
after each successive disease recurrence, chemotherapy
efficacy diminishes in patients with high-grade ovarian
cancer [i.e. first-line objective response rate (ORR) of 92%
versus fifth-line ORR of 17%],9 as does a patient’s ability to
tolerate the accompanying cumulative toxicities associated
with treatment, increased risk of platinum hypersensitivity
reactions, and concern for cross-resistance to platinum
rechallenge after PARPi maintenance.8,10,11 Further, among
patients with later-line PSOC deemed unsuitable for
platinum-based chemotherapy, single-agent non-platinum
chemotherapiesdsuch as etoposide, topotecan, and pegy-
lated liposomal doxorubicindhave demonstrated modest
ORRs in PARPi-naïve patients, with ORRs ranging from 13%
to 34%.12-15

The mechanisms of resistance to platinum-based
chemotherapy and PARPi are complex and multifactorial,
with overlapping mechanisms of acquired resistance.11 This
is clinically relevant given the significant use of PARPi
therapy in patients with EOC;w87% of patients with EOC in
the United States were eligible for PARPi treatment in
2023.16 Several reports have suggested that patients with
disease progression on or after PARPi exhibit diminished
response to subsequent platinum-based treatments.17-23

Collectively, these findings highlight the critical need to
identify effective and tolerable therapies for patients with
PSOC.17-23

Mirvetuximab soravtansine-gynx (MIRV) is a first-in-class
antibodyedrug conjugate (ADC) comprising a folate recep-
tor alpha (FRa)-binding antibody, a cleavable linker, and the
maytansinoid DM4, a potent tubulin-targeting agent.24,25

MIRV received full United States Food and Drug Adminis-
tration approval in March 2024 for patients with FRa-pos-
itive platinum-resistant EOC (PROC) with 1-3 prior lines of
systemic therapy, which was supported by results from the
confirmatory, randomized, phase III MIRASOL trial
322 https://doi.org/10.1016/j.annonc.2024.11.011
(NCT04209855).26,27 In the MIRASOL trial of MIRV versus
single-agent chemotherapy, MIRV treatment led to signifi-
cant improvements in progression-free survival (PFS), ORR,
and overall survival (OS) and demonstrated a differentiated
safety profile consisting primarily of low-grade gastrointes-
tinal, neurosensory, and resolvable ocular adverse events
(AEs).27 Thus, MIRV became the first novel therapy to
demonstrate a survival advantage against single-agent
chemotherapy in PROC in a phase III trial.27,28 For pa-
tients with FRa-expressing ovarian, fallopian tube, or pri-
mary peritoneal cancer, the National Comprehensive Cancer
Network Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) recommend MIRV monotherapy as a preferred
targeted therapy option in platinum-resistant disease
(NCCN category 1); the combination of MIRV plus bev-
acizumab is also recommended as useful in certain cir-
cumstances in platinum-resistant disease (NCCN category
2A) and platinum-sensitive disease (NCCN category
2B).27,29-33

Given the decreasing efficacy of chemotherapy and cu-
mulative toxicities that occur with each successive recur-
rence, there is a need for additional treatment options for
patients with PSOC receiving second-line treatment and
beyond.8,9 Given the clinically meaningful benefits observed
with MIRV monotherapy in PROC, investigation of MIRV in
other ovarian cancer populations is warranted.27 Here, we
report results from the single-arm phase II PICCOLO trial
evaluating the efficacy and safety of MIRV monotherapy as
third-line or greater treatment in patients with FRa-positive
recurrent PSOC, with the objective of assessing the clinical
efficacy and safety of MIRV in a patient population not
previously studied in a phase II MIRV monotherapy clinical
trial.

PATIENTS AND METHODS

Participants

Patients eligible for the PICCOLO trial were aged �18 years
with confirmed high-grade serous EOC that was platinum
sensitive, defined as radiographic progression >6 months
from the last dose of most recent platinum therapy. Pa-
tients were required to have radiographic progressive dis-
ease (PD) on or after their most recent line of anticancer
therapy and to have received �2 prior lines of platinum-
containing therapy (or 1 line, with a documented plat-
inum allergy), and to be determined by the investigator as
appropriate for single-agent non-platinum therapy (e.g.
high risk of hypersensitivity reaction, risk of further cumu-
lative toxicity with additional platinum, including but not
limited to myelosuppression, neuropathy, renal insuffi-
ciency, or other). Positive FRa tumor expression was
required, as determined using the positive staining 2þ
(PS2þ) scoring method (i.e. �75% of cells with �2þ
staining intensity) with the VENTANA FOLR1 (FOLR1-2.1)
RxDx Assay (Roche Tissue Diagnostics, Roche, Basel,
Switzerland) using a fresh/recent biopsy or archival tissue.34

All patients had �1 lesion that met the definition of
measurable disease according to Response Evaluation
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Criteria in Solid Tumors (RECIST) version 1.1 and had an
Eastern Cooperative Oncology Group performance status
score of 0 or 1. Patients with grade >1 peripheral neu-
ropathy, active or chronic corneal disorders, history of
corneal transplantation, or active ocular conditions
requiring ongoing treatment or monitoring were excluded.
Full eligibility criteria are provided in the protocol.
Trial design and treatment

PICCOLO (NCT05041257) is a global, open-label, single-arm,
phase II trial. Full investigator list is provided in
Supplementary Table S1, available at https://doi.org/10.
1016/j.annonc.2024.11.011. The trial was conducted in
compliance with the principles of the Declaration of Hel-
sinki, the Good Clinical Practice Guidelines of the Interna-
tional Conference for Harmonisation, and local regulatory
requirements. The protocol was approved by the institu-
tional review board or independent ethics committee at
each trial site. Written consent was obtained from all
participants.

Participants received MIRV monotherapy at 6 mg/kg
using adjusted ideal body weight, administered intrave-
nously once every 3 weeks until PD, unacceptable toxicity,
withdrawal of consent, or death. Participants were pre-
medicated with acetaminophen/paracetamol, dexametha-
sone, and diphenhydramine w30 min before each MIRV
infusion. Self-administration of 1% prednisolone eye drops
was mandated 6 times daily on days �1 through 4 and 4
times daily on days 5 through 8 of each 3-week treatment
cycle. Daily use of lubricating eye drops was also required.
Further information on ocular prophylaxis and examinations
is provided in Supplementary Methods, available at https://
doi.org/10.1016/j.annonc.2024.11.011.
Trial endpoints and assessments

The primary endpoint was investigator-assessed ORR,
defined as the percentage of participants with a confirmed
complete response (CR) or partial response (PR) as per
RECIST version 1.1. The key secondary endpoint was
investigator-assessed duration of response (DOR), defined
as the time from CR or PR until PD. Additional secondary
endpoints included investigator-assessed PFS, defined as
the time from the first MIRV dose until PD or death,
whichever occurred first; OS, defined as the time from the
first MIRV dose until death; cancer antigen 125 (CA-125)
response rate as determined by the Gynecologic Cancer
Intergroup criteria35; and safety [treatment-emergent AEs
(TEAEs)]. Treatment-related AEs (TRAEs) and serious AEs
(SAEs) are also reported. Blinded independent central re-
view (BICR) was carried out as a sensitivity analysis for ORR,
DOR, and PFS. Exploratory analyses of efficacy endpoints
were also carried out in subgroups of interest (e.g. prior
lines of therapy, BRCA status, prior bevacizumab, prior
PARPi, and most recent PFI).
Volume 36 - Issue 3 - 2025
Statistical analysis

Safety analyses were carried out in the safety population
(participants who received �1 dose of MIRV). Efficacy an-
alyses were carried out in the efficacy-assessable popula-
tion, which consisted of all participants who received �1
dose of MIRV and had �1 measurable lesion (as per RECIST
version 1.1) at baseline. The CA-125-assessable population
included all participants in the safety population with a
pretreatment CA-125 level �2.0 times the upper limit of
normal �2 weeks before first MIRV dose and �1 post-
baseline CA-125 assessment.

Using an optimal Simon’s two-stage design, the trial was
designed to test the null hypothesis that the ORR was �28%
versus the alternative that the ORR was �48% with no
planned pause in enrollment given the preliminary efficacy
and established safety of MIRV.36 Expected sample sizes and
probabilities of early termination are provided in
Supplementary Methods, available at https://doi.org/10.
1016/j.annonc.2024.11.011. Approximately 75 participants
were planned such that a minimum of 69 participants
would be assessable for efficacy.

The primary endpoint of ORR was estimated along with a
two-sided 95% confidence interval (CI) using the Cloppere
Pearson method37; the null hypothesis was rejected if the
lower bound of the 95% CI exceeded 28%. DOR, PFS, and OS
were estimated using the KaplaneMeier method. The 95%
CI associated with the CA-125 response rate was estimated
using the ClopperePearson method. No formal hypothesis
testing was carried out on secondary endpoints. All statis-
tical analyses were carried out using SAS version 9.4 (SAS
Institute Inc, Cary, NC).
RESULTS

Patients

Screening and enrollment occurred between August 2021
and February 2023, with 302 patients screened across 78
centers. Of the 302 screened patients,w43.5% (n ¼ 124) of
tumors were FRa positive. In total, 79 patients with FRa-
positive recurrent PSOC were enrolled in North America,
Europe, and Australia (Figure 1).

Demographics and baseline clinical characteristics are
summarized in Table 1. It is important to note that the lack
of racial and ethnic diversity among trial participants may
undermine the generalizability of the study results. Median
age was 66.0 years (range 41-84 years). BRCA mutations
were present in 27.8% of participants (n ¼ 22). Baseline
clinical characteristics showed that 60.8% of participants
(n ¼ 48) had received 2 prior lines of systemic therapy,
30.4% (n ¼ 24) had received 3 prior lines, and 7.6% (n ¼ 6)
had received �4 prior lines. The majority of patients had
received prior taxane treatment [97.5%, n ¼ 77 (25.3%,
n ¼ 20 received taxanes in multiple prior lines)], prior
bevacizumab treatment [64.6%, n ¼ 51 (8.9%, n ¼ 7
received bevacizumab in multiple prior lines)], or prior
PARPi treatment (81.0%, n ¼ 64); 53.9% of participants
(n ¼ 41/76; excluding n ¼ 3 with prior PARPi unknown) had
https://doi.org/10.1016/j.annonc.2024.11.011 323
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Assessed for eligibility
(N = 302) Screen failure

Reasons
FRα <75% PS2+
FRα missing
Inclusion/exclusion
Othera

Reason missing

(n = 223)

(n = 161)
(n = 17)
(n = 37)
(n = 6)
(n = 2)

Efficacy-assessable population
[by investigator]

(N = 79)

Efficacy-assessable population
[by BICR]
(n = 74)

CA-125-assessable population
(n = 47)

Patients treated
[safety population]

(N = 79)

Still on treatmentb

(n = 11)

Discontinued MIRV
Reasons

PD
AE
Death 

(n = 68)

(n = 53)
(n = 13)
(n = 2)

Figure 1. Participant disposition.
AE, adverse event; BICR, blinded independent central review; CA-125, cancer antigen 125; FRa, folate receptor alpha; MIRV, mirvetuximab soravtansine-gynx; PD,
progressive disease; PS2þ, positive staining 2þ; PSOC, platinum-sensitive ovarian cancer.
aFree text reasons for ‘other’ included patient withdrawal of consent (n ¼ 4) or did not meet the eligibility criteria (not PSOC n ¼ 1; no radiographic PD n ¼ 1).
bAs of data cut-off 17 January 2024.
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received both prior PARPi and prior bevacizumab. Among
all participants (N ¼ 79), 74.7% (n ¼ 59) had PD while on
prior PARPi or within 30 days of PARPi; 6.3% (n ¼ 5) dis-
continued prior PARPi therapy without PD recorded. Eval-
uation of most recent PFI showed that 54.4% of participants
(n ¼ 43) had a PFI of �12 months, and 43.0% (n ¼ 34) had
a PFI of >12 months (missing data in two participants).
Among participants, 19.0% (n ¼ 15) were considered
appropriate for single-agent non-platinum therapy due to a
platinum allergy, while 51.9% (n ¼ 41) were considered at
risk of further cumulative toxicity with additional platinum.

At the time of data cut-off (17 January 2024), participants
had received a median of 9 MIRV cycles (range 1-27), the
median exposure duration was 6.9 months (range 0.7-21.7
months), and 14% of participants (n ¼ 11) continued to
receive MIRV.
Efficacy

All 79 participants were assessable for investigator-assessed
efficacy endpoints. Table 2 reports primary and secondary
efficacy findings. The primary endpoint was met, with a
confirmed investigator-assessed ORR of 51.9% (95% CI
40.4% to 63.3%), which included 6 CRs (7.6%) and 35 PRs
(44.3%). Stable disease occurred in 36.7% of participants
(n ¼ 29); overall 85.5% of the participants with post-
324 https://doi.org/10.1016/j.annonc.2024.11.011
baseline tumor measurements showed a reduction in tu-
mor volume. Figure 2 represents the maximum tumor
percentage change from baseline with MIRV. The median
DOR among responders was 8.25 months (95% CI 5.55-
10.78 months). Median PFS was 6.93 months (95% CI 5.85-
9.59 months), and OS was not mature at time of data
cut-off. The CA-125 response rate among the 47 assessable
participants was 74.5% (n ¼ 35, 95% CI 59.7% to 86.1%).
The concordance rate of investigator-assessed best overall
response versus BICR-assessed best overall response was
73.4% (95% CI 62.3% to 82.7%).

Results for investigator-assessed ORR and median DOR in
participant subgroups by BRCA mutation status, number of
prior lines of therapy, prior bevacizumab and/or PARPi
treatment, and most recent PFI can be found in Table 3
(investigator-assessed PFS among subgroups is reported in
Supplementary Table S2, available at https://doi.org/10.
1016/j.annonc.2024.11.011). ORR was 55.1% (n ¼ 27/49,
95% CI 40.2% to 69.3%) in participants with one or two
prior lines of therapy and 50.0% (n ¼ 12/24, 95% CI 29.1%
to 70.9%) in those with three prior lines. One participant
had only one prior line of therapy, and best overall response
was stable disease for that participant. In bevacizumab-
naïve participants, the ORR was 57.1% (n ¼ 16/28, 95% CI
37.2% to 75.5%) versus 49.0% (n ¼ 25/51, 95% CI 34.8% to
63.4%) in participants with prior bevacizumab. ORR was
Volume 36 - Issue 3 - 2025
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Table 1. Participant demographics and baseline clinical characteristics

Characteristic N [ 79

Age, median (range), years 66 (41-84)
Race,a n (%)
Asian 1 (1.3)
Black or African American 4 (5.1)
Not reported 8 (10.1)
Other 1 (1.3)
White 65 (82.3)

Ethnicity,a n (%)
Hispanic or Latino 2 (2.5)
Not Hispanic or Latino 68 (86.1)
Not reported 7 (8.9)
Unknown 2 (2.5)

Primary diagnosis, n (%)
Epithelial ovarian cancer 67 (84.8)
Fallopian tube cancer 5 (6.3)
Primary peritoneal cancer 4 (5.1)
Other 3 (3.8)

Stage at initial diagnosis, n (%)
I 4 (5.1)
II 5 (6.3)
III 51 (64.6)
IV 18 (22.8)
Missing 1 (1.3)

ECOG performance status, n (%)
0 57 (72.2)
1 22 (27.8)

BRCA mutations, n (%)
Positiveb 22 (27.8)
BRCA1 18 (22.8)
BRCA2 6 (7.6)

Negative/unknown 57 (72.2)
No. of prior systemic therapies, n (%)
1 1 (1.3)
2 48 (60.8)
3 24 (30.4)
�4 6 (7.6)

Prior exposure, n (%)
Taxanes 77 (97.5)
Exposed in multiple lines 20 (25.3)

PARPisc 64 (81.0)
Progression on PARPid 59 (74.7)
Without progression on PARPi 5 (6.3)

Bevacizumab 51 (64.6)
Exposed in multiple lines 7 (8.9)

PARPis and bevacizumab 41 (53.9)d

Platinum-free interval,e n (%)
�12 months 43 (54.4)
>12 months 34 (43.0)
Missing 2 (2.5)

Reason for single-agent non-platinum therapy, n (%)
Documented platinum allergy 15 (19.0)
High risk of hypersensitivity reaction 15 (19.0)
Risk of further cumulative toxicity 41 (51.9)
Other 8 (10.1)

FRa expression,f n (%)
�75% 79 (100)

BRCA, BReast CAncer gene; ECOG, Eastern Cooperative Oncology Group; FRa, folate
receptor alpha; PARPis, poly (adenosine diphosphate [ADP]-ribose) polymerase
inhibitors; PD, progressive disease; PS2þ, positive staining 2þ.
aRace and ethnic group were reported by the participants.
bTwo participants were positive for both BRCA1 and BRCA2 mutations.
cExposure to prior PARPi was uncertain in three participants (3.8%) who participated
in double-blind trials evaluating PARPi versus placebo (actual treatment not known).
dIf the participant had progression of disease within 30 days after the last dosing of a
PARPi or progression was listed as the reason for treatment discontinuation of a
PARPi, the participant was defined as having PD on prior PARPi and was included
in this category.
ePlatinum-free interval is defined as time from the last dose of the latest line
platinum therapy to the date of disease progression and/or relapse following that
line of therapy (time rounded to whole number).
f�75% of tumor cells with FRa membrane staining of �2þ intensity using PS2þ
scoring methodology.
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75.0% (n ¼ 9/12, 95% CI 42.8% to 94.5%) in PARPi-naïve
participants and 46.9% (n ¼ 30/64, 95% CI 34.3% to 59.8%)
in participants with prior PARPi treatment. Participants with
both prior PARPi and prior bevacizumab demonstrated an
ORR of 43.9% (n ¼ 18/41, 95% CI 28.5% to 60.3%). Among
participants with PD while on PARPi or within 30 days after
the last dose of PARPi, ORR was 45.8% (n ¼ 27/59, 95% CI
32.7% to 59.2%) versus 60.0% (n ¼ 3/5, 95% CI 14.7% to
94.7%) in those who did not have PD with prior PARPi
treatment. ORR was 49.1% (n ¼ 28/57, 95% CI 35.6% to
62.7%) in participants with prior exposure to taxanes in one
line only, compared with 60.0% (n ¼ 12/20, 95% CI 36.1% to
80.9%) in participants with exposure to taxanes in multiple
lines.
Safety

Safety analyses included all 79 participants (safety findings
are reported in Table 4). Ninety-nine percent of participants
(n ¼ 78) experienced �1 TEAE; 51% of participants (n ¼ 40)
experienced �1 TEAE of grade �3. Thirty-five percent of
participants (n ¼ 28) experienced �1 TRAE of grade �3
(TRAEs are summarized in Supplementary Table S3, avail-
able at https://doi.org/10.1016/j.annonc.2024.11.011). The
most common (�30%) TEAEs (all grades) included blurred
vision (63%, n ¼ 50), dry eye (37%, n ¼ 29), nausea (37%,
n ¼ 29), keratopathy (33%, n ¼ 26), and diarrhea (30%, n ¼
24) (TEAEs occurring in �10% of participants are provided
in Table 4). The most common grade �3 TEAEs included
blurred vision (10%, n ¼ 8), cataract (8%, n ¼ 6), keratop-
athy (4%, n ¼ 3), peripheral neuropathy (4%, n ¼ 3), and
pneumonitis (4%, n ¼ 3). SAEs occurred in 19% of partici-
pants (n ¼ 15), and treatment-related SAEs occurred in 9%
of participants (n ¼ 7; details are provided in
Supplementary Results, available at https://doi.org/10.
1016/j.annonc.2024.11.011).
Table 2. Summary of efficacy measures

Endpoint

ORRa N ¼ 79
n (%) 41 (51.9)
95% CI 40.4-63.3

Best overall response, n (%)a N ¼ 79
Complete response 6 (7.6)
Partial response 35 (44.3)
Stable disease 29 (36.7)
Progressive disease 7 (8.9)
Not evaluable 2 (2.5)

Median DORa,b n ¼ 41
Months (95% CI) 8.25 (5.55-10.78)

Median PFSa N ¼ 79
Months (95% CI) 6.93 (5.85-9.59)

CA-125 responsec n ¼ 47
n (%) 35 (74.5)
95% CI 59.7-86.1

CA-125, cancer antigen 125; CI, confidence interval; DOR, duration of response; ORR,
objective response rate; PFS, progression-free survival.
aInvestigator assessed.
bCalculated among participants who had a complete or partial response.
cAnalysis carried out on the CA-125-assessable population.

https://doi.org/10.1016/j.annonc.2024.11.011 325

https://doi.org/10.1016/j.annonc.2024.11.011
https://doi.org/10.1016/j.annonc.2024.11.011
https://doi.org/10.1016/j.annonc.2024.11.011
https://doi.org/10.1016/j.annonc.2024.11.011
https://doi.org/10.1016/j.annonc.2024.11.011


100

80

60

40

20

0

–20

–40

–60

–80

–100

Pe
rc

en
ta

ge
 c

ha
ng

e 
fr

om
 b

as
el

i n
e

Figure 2. Maximum tumor percentage change from baseline among 79 efficacy-assessable participants treated with MIRV as assessed by the investigator (85.5%
of participants demonstrated tumor reduction).
MIRV, mirvetuximab soravtansine-gynx.
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MIRV dose modifications (including dose reduction and
dose delay) due to TEAEs occurred in 66% of participants
(n ¼ 52). Dose delay/hold occurred in 61% of participants
(n ¼ 48), dose reduction occurred in 42% (n ¼ 33), and
discontinuation in 16% (n ¼ 13). TEAEs responsible for
discontinuation in >1 participant were (preferred terms)
pneumonitis (4%, n ¼ 3), cataract, corneal epithelial
Table 3. Investigator-assessed ORR and DORa in participant subgroups

Subgroup ORR subgroup, n ORR, n

Prior lines of therapy
1 or 2 49 27 (55.
3 24 12 (50.
�4 6 2 (33.3

Exposure to PARPis
Yes 64 30 (46.
Progression on PARPib 59 27 (45.
Without progression on PARPi 5 3 (60.0

No 12 9 (75.0
Unknownc 3 2 (66.7

Exposure to bevacizumab
Yes 51 25 (49.
No 28 16 (57.

Exposure to both PARPis and bevacizumab 41 18 (43.
Exposure to taxanes
1 line only 57 28 (49.
Multiple lines 20 12 (60.

BRCA mutation status
Positive 22 16 (72.
Negative/Unknown 57 25 (43.

Most recent PFId

�12 months 43 18 (41.
>12 months 34 22 (64.
Missing 2 1 (50.0

BRCA, BReast CAncer gene; CI, confidence interval; DOR, duration of response; NR, not reach
polymerase inhibitors; PFI, platinum-free interval.
aCalculated among participants who had a complete or partial response.
bIf the participant had progression of disease within 30 days after the last dosing of a PARPi
participant was defined as having progressive disease on prior PARPi and was included in
cFor participants who participated in double-blind trials evaluating PARPi versus placebo an
dPlatinum-free interval is defined as time from the last dose of the latest line platinum the
(time rounded to whole number).
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microcysts, peripheral neuropathy, and blurred vision [each
occurring in two participants (3%), respectively]. The me-
dian number of MIRV cycles administered before discon-
tinuation due to toxicity was 10 (range 2-21).

TEAEs led to death in two participants (3%), one of which
was determined to be MIRV-related (pneumonitis; further
details in Supplementary Results, available at https://doi.
(%) [95% CI] DOR subgroup, n Median DOR, months [95% CI]

1) [40.2-69.3] 27 7.44 [4.63-9.66]
0) [29.1-70.9] 12 8.41 [4.63-NR]
) [4.3-77.7] 2 NR [2.69-NR]

9) [34.3-59.8] 30 8.25 [5.45-10.78]
8) [32.7-59.2] 27 7.33 [5.03-10.78]
) [14.7-94.7] 3 8.41 [6.97-NR]
) [42.8-94.5] 9 8.77 [3.52-NR]
) [9.4-99.2] 2 4.21 [NR-NR]

0) [34.8-63.4] 25 8.41 [4.63-NR]
1) [37.2-75.5] 16 7.01 [4.40-NR]
9) [28.5-60.3] 18 8.41 [4.63-NR]

1) [35.6-62.7] 28 8.41 [5.65-NR]
0) [36.1-80.9] 12 6.13 [4.21-9.66]

7) [49.8-89.3] 16 4.63 [4.34-6.97]
9) [30.7-57.6] 25 9.07 [7.33-NR]

9) [27.0-57.9] 18 7.33 [4.27-10.78]
7) [46.5-80.3] 22 8.33 [4.63-NR]
) [1.3-98.7] 1 NR

ed; ORR, objective response rate; PARPis, poly (adenosine diphosphate [ADP]-ribose)

or progression was listed as the reason for treatment discontinuation of a PARPi, the
this category.
d the actual treatment was not known.
rapy to the date of disease progression and/or relapse following that line of therapy
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Table 4. Overview of TEAEs

TEAEs, n (%) N [ 79

Any TEAE 78 (99)
Grade 3 37 (47)
Grade 4 1 (1)
Grade 5 2 (3)

SAEs 15 (19)
Treatment-related
SAEs

7 (9)

TEAEs leading to
dose modificationa

52 (66)

TEAEs leading to
dose reduction

33 (42)

TEAEs leading to
dose delay/hold

48 (61)

TEAEs leading to
discontinuation

13 (16)

TEAEs leading to
deathb

2 (3)

TRAEs leading to
death

1 (1)

TEAEs ‡10%,c n (%) All grades Grade 3 Grade 4 Grade 5

Participants with any TEAE 78 (99) 37 (47) 1 (1) 2 (3)
Blurred vision 50 (63) 8 (10) 0 0
Dry eye 29 (37) 2 (3) 0 0
Nausea 29 (37) 1 (1) 0 0
Keratopathy 26 (33) 3 (4) 0 0
Diarrhea 24 (30) 2 (3) 0 0
Asthenia 23 (29) 2 (3) 0 0
Peripheral neuropathy 22 (28) 3 (4) 0 0
Cataract 19 (24) 6 (8) 0 0
Arthralgiad 16 (20) 1 (1) 0 0
Aspartate aminotransferase
increase

16 (20) 0 0 0

Vomiting 15 (19) 1 (1) 0 0
Fatigue 14 (18) 0 0 0
Alanine aminotransferase
increase

14 (18) 0 0 0

Constipation 13 (16) 0 0 0
Headache 13 (16) 0 0 0
Photophobia 12 (15) 0 0 0
COVID-19 12 (15) 0 0 0
Neutropenia 11 (14) 1 (1) 1 (1) 0
Abdominal pain 11 (14) 0 0 0
Neurotoxicity 10 (13) 2 (3) 0 0
Dysgeusia 9 (11) 0 0 0
Pneumonitis 8 (10) 2 (3) 0 1 (1)

COVID-19, coronavirus disease 2019; MIRV, mirvetuximab soravtansine-gynx; SAEs,
serious adverse events; TEAEs, treatment-emergent adverse events; TRAEs,
treatment-related adverse events.
aDose modifications include dose reduction and dose delay. Treatment
discontinuation is not included.
bAdverse events led to death in two participants. One was deemed related to MIRV
(TRAE of pneumonitis), and the other was deemed unrelated (septic shock).
cPreferred terms.
dOne participant had a missing grade.

A. Alvarez Secord et al. Annals of Oncology
org/10.1016/j.annonc.2024.11.011); the other was deemed
unrelated (septic shock).

Ocular TEAEs (all grades) occurred in 81% of participants
(n¼ 64). Grade 3 ocular TEAEs occurred in 22% of participants
(n ¼ 17; summarized in Supplementary Table S4, available at
https://doi.org/10.1016/j.annonc.2024.11.011); no grade �4
ocular TEAEs occurred. Median time to first onset of any
ocular TEAE was 6.1 weeks (range 0.3-51.9 weeks). Six par-
ticipants (8%) discontinued MIRV due to ocular TEAEs. No
corneal ulcers or corneal perforations were reported.
Volume 36 - Issue 3 - 2025
Supplementary Results, available at https://doi.org/10.
1016/j.annonc.2024.11.011, provide additional ocular
TEAE data (dose modifications and resolution) and further
information on TEAEs of pneumonitis and peripheral neu-
ropathy and hematologic TEAEs.
DISCUSSION

Here we report results from the phase II PICCOLO trial,
which evaluated the efficacy and safety of MIRV in third-line
and later PSOC. These results build upon the clinical benefit
observed with MIRV in other populations of patients with
ovarian cancer and further demonstrate that MIRV is effi-
cacious in a variety of patients with FRa-positive ovarian
cancer. While the efficacy of MIRV monotherapy has been
studied (including a confirmatory trial)27,30,38 in patients
with PROC, the PICCOLO trial provides results from the first
completed, phase II trial of MIRV monotherapy focused
solely on patients with PSOC. This is of importance, given
the distinguishing factors between PSOC and PROC patient
populations.39,40 The efficacy of MIRV in PSOC is further
being evaluated in the phase III, randomized GLORIOSA trial
(NCT05445778) in combination with bevacizumab versus
bevacizumab alone as maintenance therapy for patients
with FRa-high, recurrent PSOC.41 The PICCOLO trial met its
primary endpoint, with an investigator-assessed ORR of
51.9% (95% CI 40.4% to 63.3%) in the overall population,
including a 7.6% CR rate and a 44.3% PR rate. These re-
sponses were durable, as demonstrated by the key sec-
ondary endpoint of DOR [median DOR 8.25 months (95% CI,
5.55-10.78 months)] and further supported by the
investigator-assessed median PFS of 6.93 months (95% CI
5.85-9.59 months). Additionally, 11 participants were still
on treatment at time of data cut-off. The safety profile of
MIRV was consistent with that of previous trials, and no
new safety signals were observed.25,27,30,38 Furthermore,
43.5% of screened participants demonstrated positive FRa
tumor expression (�75% of cells with �2þ staining in-
tensity), which differs marginally from the rates of positive
FRa tumor expression in patients with PROC (32% to
36%).27,30 The findings underscore the utility of MIRV as a
viable treatment option in a substantial proportion of pa-
tients with PSOC.

Multiple courses of platinum-based chemotherapy put
patients at risk for concerns such as cumulative toxicities
that are detrimental to quality of life,8,42 diminished clinical
responses to chemotherapy,8,9 and platinum hypersensitiv-
ity.10 Thus, non-platinum-based, novel treatment options
could be of potential benefit for heavily pretreated patients
with PSOC. The efficacy benefits seen among subgroups in
PICCOLO suggest that MIRV may be a potentially effective
treatment option for patients with recurrent PSOC who are
heavily pretreated and have experienced disease progres-
sion with other treatments. This includes participants with
three prior lines of therapy [ORR 50.0% (95% CI 29.1% to
70.9%)], prior bevacizumab treatment [49.0% (95% CI 34.8%
to 63.4%)], prior PARPi treatment [46.9% (95% CI 34.3% to
59.8%)], and prior taxane treatment in multiple lines [60.0%
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(95% CI 36.1% to 80.9%)]; however, these subgroup results
are exploratory only.

A large proportion of participants in the PICCOLO trial
(74.7%, n ¼ 59) had prior documented PD while on or
within 30 days of PARPi treatment; these participants
demonstrated an ORR of 45.8% (95% CI 32.7% to 59.2%)
with MIRV. This response is notable given the significant use
of PARPi therapy in EOC and limited randomized prospec-
tive trials for platinum-based therapy after PD with
PARPi.17,43 Treatment for later-line PSOC following prior
PARPi typically consists of re-treatment with platinum-
based chemotherapy with or without bevacizumab,
followed by bevacizumab as maintenance therapy.43

Diminished efficacy with subsequent therapies (including
platinum-based chemotherapy re-treatment) following
disease progression on PARPi treatment has been
observed.18-23 Post hoc analysis of the SOLO-2 trial found
that median time to second progression on subsequent
chemotherapy was significantly longer in patients who
previously received placebo versus PARPi [12.1 months with
placebo versus 6.9 months with olaparib; hazard ratio 2.17
(95% CI 1.47-3.19)].18 Similar findings were observed in post
hoc analyses of the PAOLA-1 study; time from first subse-
quent therapy to second subsequent therapy was shortest
in patients who progressed during PARPi maintenance
therapy (6.1 months), compared with those who progressed
afterward (11.4 months) or who were treated with bev-
acizumab plus placebo (11.9 months).21 Further, a retro-
spective real-world analysis of patients who received
platinum-based chemotherapy with or without bev-
acizumab following disease progression after PARPi found
that ORR was 41.9%, median PFS was 6.6 months (95% CI
6.0-9.2 months), and median OS was 20.6 months (95% CI
13.6-28.9 months).20 Other retrospective analyses, real-
world data, and meta-analyses of PARPi-treated patients
have corroborated these findings and highlighted the un-
met need in this population.19,22,23

No new MIRV safety signals were observed in the
PICCOLO trial, as the most common TEAEs were generally
low-grade gastrointestinal, neurosensory, and resolvable
ocular events.44 Notable differences from prior MIRV clin-
ical experience include higher rates of discontinuation for
TEAEs (16% in PICCOLO versus 12% in previous MIRV trials),
including discontinuation for ocular TEAEs (8% versus 1%).44

This may be related to longer median time on therapy
[median of 9 (range 1-27) MIRV cycles in the PICCOLO trial
compared with 6 (range 1-44) in previous MIRV trials].44

Subjects who discontinued MIRV for TEAEs had a median
duration of treatment of 10 cycles (range 2-21 cycles).44

Specifically, two participants discontinued MIRV treatment
after receiving 13 cycles of MIRV and undergoing cataract
surgery, after which the investigator could have elected to
resume treatment. Slightly higher rates of keratopathy
occurred in the PICCOLO trial compared with previous trials
of MIRV (33% versus 29%); however, there was no differ-
ence in grade �3 keratopathy (4% versus 5%).44 Addition-
ally, no progression to SAEs of corneal ulcer or perforation
was reported in this trial.
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Overall, grade �3 TEAEs occurred in 51% of participants
(including one grade 4 and two grade 5 events), and grade
�3 TRAEs occurred in 35% of participants. Pneumonitis, an
AE of concern for ADCs, occurred in 8 participants (10%),
and peripheral neuropathy, a common issue with tubulin-
targeting agents, occurred in 22 participants (28%), consis-
tent with previous MIRV trials.44 Grade �3 pneumonitis
occurred in three participants (4%) in the PICCOLO trial,
slightly higher than the rates seen in previous trials [n ¼ 9/
682 participants (1%)].44 Conversely, grade �3 peripheral
neuropathy occurred in three participants (4%) in the
PICCOLO trial, consistent with previous trials [n ¼ 18/682
participants (3%)].44 One participant in the PICCOLO trial
experienced grade 5 pneumonitis (further details in
Supplementary Results, available at https://doi.org/10.
1016/j.annonc.2024.11.011) and this patient had a history
of grade 3 pneumonia considered unrelated to MIRV.44

While definitive conclusions cannot be made from a
single-arm trial without a comparator arm, PICCOLO
demonstrated notable efficacy in a heavily pretreated
population of participants with PSOC, including 81% of
participants who had prior PARPi therapy. The generaliz-
ability of these results may be limited by the lack of racial
and ethnic diversity among trial participants and the FRa
eligibility criterion.

In conclusion, the PICCOLO trial demonstrated that MIRV
monotherapy elicited high ORRs, durable responses, and a
tolerable safety profile in heavily pretreated patients with
third-line and later FRa-positive PSOC. This trial provides
results from the first completed, phase II trial of MIRV
monotherapy focused solely on patients with PSOC. Given
the need for effective and tolerable therapeutic options for
these patients, these findings suggest that MIRV provides a
potential efficacious choice in later-line, FRa-positive PSOC.
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