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Abstract
New treatments, particularly second- line options, are needed to improve outcomes 
for patients with recurrent/metastatic cervical cancer (r/mCC). Tisotumab vedotin 
(TV) is an antibody– drug conjugate directed to tissue factor, a transmembrane protein 
commonly expressed in cancer cells, to deliver cytotoxic monomethyl auristatin E. 
This single- arm, open- label phase 1/2 trial evaluated the consistency of safety and ef-
ficacy outcomes of TV in Japanese patients with r/mCC to bridge the current findings 
with those reported in previous trials in non- Japanese patients in the United States 
and Europe. In part 1 (dose escalation; N = 6), patients with advanced solid tumors re-
ceived TV 1.5 or 2.0 mg/kg once every 3 weeks to determine the maximum tolerated 
dose (MTD) and recommended phase 2 dose (RP2D). Part 2 (dose expansion; N = 17) 
evaluated the RP2D in r/mCC patients with 1– 2 prior lines of therapy. In part 1, no 
dose- limiting toxicities were observed, the MTD was not reached, and TV 2.0 mg/kg 
was established as the RP2D. In part 2, the most common treatment- emergent ad-
verse events were anemia (58.8%), nausea (58.8%), alopecia (47.1%), epistaxis (47.1%), 
and diarrhea (35.3%); adverse events of special interest were bleeding (76.5%), ocular 
events (35.3%), and peripheral neuropathy (17.6%), and were mostly grade 1/2. In part 
2, confirmed objective response rate was 29.4%, median duration of response was 
7.1 months, and median time to response was 1.2 months. In Japanese patients with 
r/mCC, TV demonstrated a manageable and tolerable safety, pharmacokinetics, and 
efficacy profile consistent with that observed in non- Japanese patients.
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1  |  INTRODUC TION

Cervical cancer is both the fourth most prevalent and the fourth 
deadliest cancer globally, with more than 500,000 new cases di-
agnosed each year that account for 7.5% of cancer- related deaths 
in women.1,2 In Japan, an estimated 34,000 new patients were di-
agnosed with cervical cancer in 2016; contrary to the global trend, 
recent studies suggest that the incidence of cervical cancer has been 
increasing in Japan over the past 2 decades.3– 6 Until recently, the 
preferred first- line systemic options for the treatment of recurrent/
metastatic cervical cancer (r/mCC) were a taxane (eg, paclitaxel, 
topotecan), a platinum- containing agent (eg, cisplatin, carboplatin), 
and bevacizumab.7– 9 Pembrolizumab was recently approved by 
the US Food and Drug Administration (FDA) as a single agent or in 
combination with chemotherapy, with or without bevacizumab, for 
patients with persistent, recurrent, or metastatic cervical cancer 
whose tumors express programmed death– ligand 1 (as expressed by 
a combined positive score ≥ 1).10– 12 However, there remains a need 
to establish effective second- line treatments for patients who prog-
ress on first- line treatment or who are unable to tolerate first- line 
treatment. Accordingly, second- line treatments for r/mCC are being 
explored in Japan and globally.

Tisotumab vedotin (TV) is an antibody– drug conjugate (ADC) in 
clinical development for the treatment of several solid tumors.13– 16 
The antibody is directed to tissue factor (TF), a transmembrane pro-
tein whose primary role is to initiate the coagulation cascade. TF has 
also been shown to play a role in the tumor growth, angiogenesis, 
and metastasis of cancer,17 and is highly prevalent in cervical cancer, 
including squamous and adenocarcinoma histological subtypes.18,19 
The antibody moiety of TV is conjugated to monomethyl auristatin E 
(MMAE) via a valine citrulline linker, which is proteolytically cleaved 
and released following internalization of TV into cancer cells ex-
pressing TF.15,16 MMAE is a microtubule disruptor and kills actively 
dividing cancer cells that have internalized TV.15 TV has antitumor 
activity on multiple tumor types and kills target cells by direct cyto-
toxicity, bystander cytotoxicity, antibody- dependent cellular cyto-
toxicity (ADCC), antibody- dependent cellular phagocytosis (ADCP), 
and immunogenic cell death.13

Previously, a phase 1/2 trial (innovaTV 201; NCT02001623) of 
TV monotherapy in US and European patients reported a confirmed 
objective response rate (ORR) of 22% (95% CI, 12– 35) as assessed by 
independent review in the cohort of patients with previously treated 
r/mCC (N = 55).20 More recently, a pivotal phase 2, single- arm, open- 
label study (innovaTV 204; NCT03438396) evaluating TV mono-
therapy in a larger cohort of women with r/mCC (N = 101) in the 
United States and Europe reported a confirmed ORR as assessed by 
independent review of 24% (95% CI, 16– 33), with a median duration 
of response (DOR) of 8.3 months.21 The median progression- free 

survival (PFS) and overall survival (OS) in this study were 4.2 and 
12.1 months, respectively. The most common treatment- related ad-
verse events (AEs) were alopecia, epistaxis, nausea, conjunctivitis, 
fatigue, and dry eye, and most (65%) were mild to moderate (grade 
1– 2) in severity. It was this pivotal innovaTV 204 study that led to 
accelerated approval of the use of TV monotherapy in adult patients 
with previously treated r/mCC with disease progression on or after 
chemotherapy by the US FDA.22 TV monotherapy has been shown 
to provide clinically meaningful and durable antitumor activity with a 
manageable safety profile in women with previously treated r/mCC.

Here, we performed a single- arm phase 1/2 trial (innovaTV 
206) to evaluate the safety, pharmacokinetics, and efficacy of TV 
in Japanese patients with solid tumors (part 1) and r/mCC (part 2).

2  |  PATIENTS AND METHODS

2.1  |  Study population and design

The innovaTV 206 trial (GCT1015- 06, NCT03913741) was a single- 
arm, open- label phase 1/2 trial designed to evaluate the safety, ef-
ficacy, pharmacokinetics, and pharmacodynamics of intravenous 
TV in Japanese patients with advanced solid malignancies. The trial 
was conducted in compliance with the protocol ICH Good Clinical 
Practice E6 (R2) and applicable regulatory requirements.

The study consisted of two parts: Part 1, which enrolled patients 
with solid tumors in sequential dose escalation cohorts, sought to 
determine the maximum tolerated dose (MTD) and establish the rec-
ommended phase 2 dose (RP2D). Part 2 was an expansion phase de-
signed to assess the safety and antitumor activity of TV in Japanese 
patients with r/mCC at the RP2D of TV determined in part 1.

Patients enrolled in part 1 had locally advanced or metastatic 
solid tumors with disease progression on standard therapy or were 
intolerant of or not eligible for standard therapy. Eligibility criteria for 
part 2 included presence of extrapelvic r/mCC, including squamous 
cell, adenocarcinoma, or adenosquamous histological subtypes; dis-
ease progression during or following treatment with platinum dou-
blet or paclitaxel and nogitecan plus bevacizumab (where eligible); 
≤2 prior lines of therapy in the recurrent/metastatic setting; and 
not being a candidate for curative treatment. In parts 1 and 2, addi-
tional eligibility criteria included the presence of measurable disease 
according to Response Evaluation Criteria in Solid Tumors, version 
1.1 (RECIST v1.1); age ≥ 20 years; Eastern Cooperative Oncology 
Group performance status of 0 or 1; acceptable renal function, liver 
function, hematological status, and coagulation status; not being of 
childbearing potential or willing to use ≥1 adequate form of contra-
ception; being able to provide a fresh or archival biopsy; and being 
able to provide written signed informed consent.

K E Y W O R D S
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Exclusion criteria for parts 1 and 2 included the presence of 
coagulation defects or active major bleeding; presence of ocular 
surface disease; presence of other previous or current malignancy; 
active brain metastases; presence of peripheral neuropathy ≥ grade 
2; previous treatment with an MMAE- containing drug or recent che-
motherapy, radiation, surgery, or live vaccine; or presence of active 
infection.

2.2  |  Study procedures

For parts 1 and 2, patients were given one 30- min intravenous in-
fusion of TV every 3 weeks (Q3W) until disease progression or un-
acceptable toxicity. Thus, each cycle was 21 days in duration. For 
part 1, dose escalation was performed according to a 3 + 3 design. 
Initially, three patients were given TV 1.5 mg/kg intravenously and 
monitored carefully for dose- limiting toxicities (DLTs) during the first 
cycle. Following the absence of DLTs, three additional patients were 
given TV 2.0 mg/kg and similarly monitored. The MTD was consid-
ered to be the dose below the lowest dose that caused a DLT in 
at least one- third of patients. Patients were followed for ≥2 cycles 
before the RP2D was defined. For part 2, patients were given TV 
2.0 mg/kg Q3W, which was determined to be the RP2D.

AEs were graded according to the National Cancer Institute's 
Common Terminology Criteria for Adverse Events (version 5.0) and 
monitored throughout treatment and for 30 days after treatment 
ended.

Treatment to prevent ocular AEs was mandated for all study 
patients and consisted of the use of preservative- free lubricating 
eye drops throughout the study, steroid eye drops (first dose was 
given before start of infusion and for the first 3 days of each treat-
ment cycle), a local ocular vasoconstrictor before TV infusion, and 
eye- cooling pads during infusion. Laboratory tests for hematology, 
biochemistry, and coagulation assessments were performed within 
5 days before the first cycle and within 24 hours before TV infusion 
for each cycle beginning with cycle 2. For pharmacokinetics assess-
ments, blood sampling was performed before infusion; at the end of 
infusion; and at 2, 5, 12, 24 (day 2), 72 (day 4), 168 (day 8), and 336 
(day 15) hours after infusion for cycles 1 and 2; before infusion for 
cycle 3 and for every fourth cycle beginning with cycle 7; at the end 
of treatment; and at follow- up visits. These samples were collected 
during cycles 1 and 2 to characterize the pharmacokinetics profile 
for TV (ADC), and free MMAE, and to compare the pharmacoki-
netics of these analytes in this Japanese population with Western 
populations in other trials. Plasma concentrations of ADC were de-
termined using a validated enzyme- linked immunosorbent assay.20 
Plasma concentrations of MMAE were determined using a validated 
liquid chromatography method with tandem mass spectrometric 
detection.20

Computed tomography was the preferred modality for the ac-
quisition of tumor images. Contrast- enhanced magnetic resonance 
imaging was used when computed tomography with iodinated con-
trast is contraindicated or when mandated by local practice. Tumor 

imaging assessments were performed during the screening period 
(≤28 days before cycle 1 day 1), every 6 weeks beginning with the 
first dose until 30 weeks, and every 12 weeks thereafter. Tumor re-
sponse was determined based on RECIST v1.1 criteria. Objective 
response (ie, complete response [CR] or partial response [PR]) was 
confirmed by a repeat imaging assessment ≥4 weeks after the first 
observed indication of a response. In the case of stable disease (SD), 
the measurement must have been performed at least 5 weeks after 
the first dose of study treatment to meet the criterion for SD.

For antidrug antibody (ADA) assessments, sampling was per-
formed before infusion for cycles 1– 3, at every fourth cycle begin-
ning with cycle 7, at the end of treatment, and at follow- up visits. 
Serum samples were screened for antibodies binding to TV, and the 
titer of confirmed positive samples was determined.

Biopsies provided at screening were retrospectively analyzed for 
TF expression (on the cell surface or membrane) using an analyt-
ically validated immunohistochemistry assay. A TF histology score 
(H- score) was calculated to combine both expression and intensity 
of staining as described previously.20 Tumor cells with any propor-
tion of TF expression were considered positive.

2.3  |  Endpoints

The primary endpoints were assessment of AEs (with laboratory 
tests, electrocardiogram, and vital signs), DLTs, ADAs, and pharma-
cokinetics of TV and free MMAE. The secondary endpoints were 
confirmed ORR, DOR, and time to response (TTR) based on RECIST 
v1.1 and were determined by the investigator in part 1 and by inde-
pendent review in part 2. Exploratory endpoints included OS, PFS 
(based on investigator review for part 1 and independent review for 
part 2), TF expression in pretreatment tumor biopsies (membrane 
H- score) and circulating TF, and changes in other serum proteins.

2.4  |  Sample size considerations

For part 1, the sample size was based on the standard 3 + 3 design. 
For part 2, the sample size was based on the following considera-
tions: (1) the confirmed ORR in patients with previously treated r/
mCC in innovaTV 201, which enrolled US and European patients, 
was 26% (based on data cutoff of May 16, 2018); and (2) the an-
titumor activity of TV was expected to be similar in Japanese and 
non- Japanese patients. To demonstrate consistency between the 
ORR in Japanese patients and the ORR in non- Japanese patients, 
the ORRJapan/ORRNon- Japan had to be >0.5, according to method 1 in 
the Pharmaceuticals and Medical Devices Agency's Basic Principles 
on Global Clinical Trials.23 Assuming that the ORR in non- Japanese 
patients will be approximately 25%, this implies that ≥2 confirmed 
responders must be observed among 15 patients in part 2 of this 
trial. With 15 patients enrolled in part 2, there is 92% probability of 
observing ≥2 confirmed responders under the assumption of a true 
confirmed ORR of 25%.
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2.5  |  Statistical analyses

All analyses were based on patients who received ≥1 dose of TV. 
Safety assessments included AEs, DLTs, and laboratory assessments 
and were summarized by dose for each trial part. Pharmacokinetics 
parameters and ADA assessments were summarized by descriptive 
statistics by trial part and dose. Confirmed and confirmed/uncon-
firmed ORRs, by dose and trial part, were estimated with exact 95% 
CIs calculated by the Clopper- Pearson method. DOR, TTR, PFS, and 
OS were analyzed using the Kaplan- Meier method, and medians 
were estimated with 95% CIs, where possible.

3  |  RESULTS

3.1  |  Study population and demographics

At data cutoff (August 14, 2020), the median follow- up for patients 
was 14.0 months (range, 2– 17) in part 1 and 6.3 months (range, 1– 12) 
in part 2. All patients had discontinued study treatment by the data 
cutoff and four and nine patients in part 1 and 2, respectively, were 
in survival follow- up.

Baseline characteristics of patients enrolled in part 1 are shown 
in Table 1. Six patients with various types of solid tumors were 
enrolled. Three patients (median age, 38.0 years) were given TV 
1.5 mg/kg. No DLTs were observed at this dose level, so three ad-
ditional patients (median age, 56.0 years) were given TV 2.0 mg/kg. 
For patients receiving TV 2.0 mg/kg in part 1, the median number of 
cycles was six and the median duration of exposure was 4.6 months 
(Table S1). No DLTs were observed at the TV 2.0 mg/kg dose level; 
therefore, the MTD was not reached and the RP2D for part 2 was 
established as TV 2.0 mg/kg Q3W.

Baseline demographics and disease characteristics of the 17 
patients with r/mCC enrolled in part 2 are shown in Table 2. Most 
patients were aged <50 years (58.8%), and similar proportions had 
adenocarcinoma (47.1%) or squamous cell carcinoma (52.9%), one 
(47.1%) or two (52.9%) previous lines of therapy, and first- line bev-
acizumab in combination with chemotherapy doublet treatment 
(47.1%) or not (52.9%). Patients in part 2 received a median of five cy-
cles, and the median duration of exposure was 3.7 months (Table S2). 
This exposure to TV was consistent with the previous innovaTV 204 
study.21

3.2  |  Safety

All patients in part 1 experienced ≥1 treatment- emergent AE (TEAE) 
(Table 3). Two patients, one at each dose level, experienced ≥1 
grade 3 or greater TEAE. No TEAEs leading to treatment discon-
tinuation and no TEAEs associated with death were observed. The 
most common TEAEs in part 1 included nausea (83.3%) and epistaxis 
(50%). AEs of special interest (AESIs) included bleeding (66.7%) at 
TV 1.5 mg/kg dose and ocular events (66.7%), bleeding (66.7%), and 
peripheral neuropathy (33.3%) at TV 2.0 mg/kg dose. All AESIs were 
grade 1/2. The safety profile was consistent with that of the previ-
ous innovaTV 204 study.21

All patients in part 2 experienced ≥1 TEAE (Table 3). The most 
common TEAEs in part 2 were anemia (58.8%), nausea (58.8%), 
alopecia (47.1%), epistaxis (47.1%), and diarrhea (35.3%). Fourteen 
patients (82.4%; 52.9% were related to TV) experienced ≥ grade 3 
TEAEs, with the most common being anemia (35.3%), tumor hem-
orrhage (11.8%), and leukopenia (11.8%). Eight patients (47.1%; 
23.5% were related to TV) experienced serious TEAEs (grade 2/3) 
(Table S3). No patients experienced grade 4/5 SAEs. One TEAE 
(lower gastrointestinal hemorrhage) led to treatment discontinua-
tion. No TEAEs were associated with death. AESIs included grade 
1– 3 bleeding events (76.5% all grades; 17.6% grade 3), grade 1/2 
ocular events (35.3%), and grade 1 peripheral neuropathy (17.6%) 
(Table 4). Of the grade 3 bleeding events, one patient (5.9%) had 
a lower gastrointestinal hemorrhage and two patients (11.8%) had 
tumor hemorrhage. No patients experienced grade 4/5 AESIs.

3.3  |  Pharmacokinetics assessments

Pharmacokinetics data for part 1 and part 2 are shown in Figure 1, 
Table S4, and Table S5. For both parts, the maximum concentra-
tion of TV was reached shortly after the end of infusion. For part 
2, the geometric mean for cycle 1 maximum concentration for TV 
and MMAE was 28.6 μg/ml (percent coefficient of variation [%CV], 
32.5) and 5.3 ng/ml (%CV, 59.8), respectively. No appreciable ac-
cumulation was observed with repeated dosing for TV and free 
MMAE; the geometric means of the area under the curve from 
time zero to infinity (AUC0➔∞) for TV in part 2 was 49.2 day μg/ml 
in cycle 1 and 48.3 day μg/ml in cycle 2, and the corresponding 

TA B L E  1  Baseline characteristics and type of cancer at time of 
diagnoses for patients in the dose escalation cohort (Part 1)

Parameters

TV 
1.5 mg/kg 
(N = 3)

TV 
2.0 mg/kg 
(N = 3)

Age, years, median (range) 38 (31– 71) 56 (42– 70)

Male sex, n (%) 3 (100) 1 (33.3)

ECOG performance status at baseline, n (%)

0 2 (66.7) 1 (33.3)

1 1 (33.3) 2 (66.7)

Type of cancer at time of diagnosis, n (%)

Alveolar soft part sarcoma 1 (33.3) 0

Cervical squamous cell carcinoma 0 1 (33.3)

Esophagus squamous cell carcinoma 1 (33.3) 0

Large cell neuroendocrine cancer 1 (33.3) 0

Ovarian granulosa cell tumor 0 1 (33.3)

Sigmoid colon adenocarcinoma 0 1 (33.3)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; TV, 
tisotumab vedotin.
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geometric means for free plasma MMAE was 42.0 day ng/ml and 
36.0 day ng/ml, respectively (Table S5). Exposures in Japanese pa-
tients enrolled in parts 1 and 2 were consistent with exposure in 
non- Japanese patients.

3.4  |  Efficacy

Of the 17 patients enrolled in part 2, the confirmed best overall re-
sponse of CR, PR, SD, PD, and not evaluable occurred in zero, five 

TA B L E  2  Baseline demographics and disease characteristics of 
patients in the dose expansion cohort (part 2)

Parameters
TV 2.0 mg/kg 
(N = 17)

Age (years)

Mean (standard deviation) 48.1 (11.3)

Median (range) 47.0 (33.0– 66.0)

Age, years (%)

<50 10 (58.8)

≥50 to ≤65 5 (29.4)

>65 2 (11.8)

Weight (kg)

Mean (standard deviation) 53.5 (11.7)

Median (range) 53.0 (30.0– 72.0)

Histology type, n (%)

Squamous cell carcinoma 9 (52.9)

Adenocarcinoma 8 (47.1)

ECOG performance status at baseline, n (%)

0 9 (52.9)

1 8 (47.1)

Metastatic disease at screening, n (%)

Yes 15 (88.2)

No 2 (11.8)

Recurrent disease at screening, n (%)

Yes 13 (76.5)

No 4 (23.5)

Prior lines of systemic therapy in the recurrent or metastatic setting, 
n (%)

1 line 8 (47.1)

2 lines 9 (52.9)

Bevacizumab in combination with chemotherapy doublet as first- 
line systemic regimen, n (%)

Yes 8 (47.1)

No 9 (52.9)

Response to last systemic regimen, n (%)

Yes 4 (23.5)

No 11 (64.7)

Not known 2 (11.8)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; TV, 
tisotumab vedotin.

TA B L E  3  TEAEs in patients in the dose escalation (part 1) and 
dose expansion (part 2) cohorts

Patient with any grade 
TEAE, n (%) Part 1 Part 2

TV 
1.5 mg/
kg

TV 
2.0 mg/kg

TV 
2.0 mg/kg

(N = 3) (N = 3) (N = 17)

TEAE 3 (100) 3 (100) 17 (100.0)

Related to TV 3 (100) 3 (100) 17 (100.0)

Grade ≥3 TEAE 1 (33.3) 1 (33.3) 14 (82.4)

Related to TV 0 1 (33.3) 9 (52.9)

TESAE 0 1 (33.3) 8 (47.1)

Related to TV 0 0 4 (23.5)

Fatal TEAE 0 0 0

Related to TV 0 0 0

Dose- limiting toxicities 0 0 NA

TEAE leading to 
treatment interruption

1 (33.3) 1 (33.3) 2 (11.8)

TEAE leading to dose 
reduction

0 1 (33.3) 3 (17.6)

TEAE leading to drug 
withdrawal

0 0 1 (5.9)

Preferred term, TEAEs in ≥2 patients in any arma

Abdominal pain, upper 0 0 4 (23.5)

Alanine 
aminotransferase 
increased

0 1 (33.3) 3 (17.6)

Alopecia 0 2 (66.7) 8 (47.1)

Anemia 0 2 (66.7) 10 (58.8)

Anxiety 0 0 2 (11.8)

Aspartate 
aminotransferase 
increased

1 (33.3) 1 (33.3) 3 (17.6)

Back pain 0 0 2 (11.8)

Blood alkaline 
phosphatase 
increased

0 0 2 (11.8)

Conjunctivitis 0 1 (33.3) 3 (17.6)

Constipation 2 (66.7) 0 0

Decreased appetite 1 (33.3) 1 (33.3) 2 (11.8)

Diarrhea 1 (33.3) 0 6 (35.3)

Epistaxis 2 (66.7) 1 (33.3) 8 (47.1)

γ- Glutamyltransferase 
increased

0 1 (33.3) 2 (11.8)

Genital hemorrhage 0 0 2 (11.8)

Insomnia 1 (33.3) 0 2 (11.8)

Lower gastrointestinal 
hemorrhage

0 0 3 (17.6)

Malaise 0 0 2 (11.8)
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(29.4%), seven (41.2%), three (17.6%), and two (11.8%) patients, re-
spectively, as assessed by the independent review. The confirmed 
ORR (CR + PR) was 29.4% (5/17 patients; 95% CI, 10.3– 56.0), and 
the confirmed disease control rate (CR + PR + SD) was 70.6% (12/17 
patients; 95% CI, 44.0– 89.7). The maximum percentage change in 
sum of diameters of target lesions for the 15 treated patients with 
available postbaseline scans is shown in Figure 2.

As assessed by the independent review, the median TTR was 
1.2 months (range, 1.1– 2.7 months), and the median DOR was 
7.1 months (range, 3.1 months to not reached). The TTR and DOR 
for the five patients who achieved a PR is shown in Figure 3. The 
median PFS was 3.1 months (95% CI, 1.2– 7.1), and Kaplan– Meier 
estimation showed that the percentage of patients with PFS 
≥6 months was 26.1% (95% CI, 7.2– 50.2). The median OS was 
11.4 months (95% CI, 6.2- not reached). Kaplan– Meier estimates 
showed that the percentages of patients with an OS ≥6 months 
and ≥12 months were 81.6% (95% CI, 53.0– 93.7) and 25.7% (95% 
CI, 1.6– 63.9), respectively.

3.5  |  ADA

No patients were positive for treatment- emergent ADAs in part 1. 
One patient (5.9%) in part 2 became positive for treatment- emergent 
ADAs. This was consistent with low rates of immunogenicity (~5.4%) 
observed in the innovaTV 204 study.21

Patient with any grade 
TEAE, n (%) Part 1 Part 2

TV 
1.5 mg/
kg

TV 
2.0 mg/kg

TV 
2.0 mg/kg

(N = 3) (N = 3) (N = 17)

Myalgia 0 0 2 (11.8)

Nausea 3 (100.0) 2 (66.7) 10 (58.8)

Neutrophil count 
decreased

0 2 (66.7) 3 (17.6)

Peripheral edema 0 0 2 (11.8)

Peripheral sensory 
neuropathy

0 1 (33.3) 3 (17.6)

Pyrexia 1 (33.3) 1 (33.3) 3 (17.6)

Rash 0 1 (33.3) 2 (11.8)

Stomatitis 0 0 2 (11.8)

Tumor hemorrhage 0 0 2 (11.8)

Vomiting 1 (33.3) 0 3 (17.6)

White blood cell count 
decreased

0 2 (66.7) 4 (23.5)

Abbreviations: NA, not applicable; TEAE, treatment- emergent adverse 
event; TESAE, treatment- emergent serious adverse event; TV, 
tisotumab vedotin.
aTEAEs experienced by ≥2 patients in either part 1 (ie, both dose levels 
[N = 6]) or part 2.

TA B L E  3  (Continued)

Preferred term

N = 17

Grade 1 Grade 2 Grade 3
Any 
grade

Patients with ≥1 ocular TEAE 3 (17.6) 3 (17.6) 0 6 (35.3)

Conjunctivitis 1 (5.9) 2 (11.8) 0 3 (17.6)

Conjunctivitis allergic 0 1 (5.9) 0 1 (5.9)

Scleritis 0 1 (5.9) 0 1 (5.9)

Hordeolum 1 (5.9) 0 0 1 (5.9)

Vision blurred 1 (5.9) 0 0 1 (5.9)

Patients with ≥1 peripheral 
neuropathy TEAE

3 (17.6) 0 0 3 (17.6)

Peripheral sensory neuropathy 3 (17.6) 0 0 3 (17.6)

Patients with ≥1 bleeding TEAE 8 (47.1) 2 (11.8) 3 (17.6) 13 (76.5)

Epistaxis 8 (47.1) 0 0 8 (47.1)

Lower gastrointestinal 
hemorrhage

2 (11.8) 0 1 (5.9) 3 (17.6)

Genital hemorrhage 1 (5.9) 1 (5.9) 0 2 (11.8)

Tumor hemorrhage 0 0 2 (11.8) 2 (11.8)

Anal hemorrhage 0 1 (5.9) 0 1 (5.9)

Hematochezia 1 (5.9) 0 0 1 (5.9)

Vaginal hemorrhage 1 (5.9) 0 0 1 (5.9)

Abbreviation: TEAE, treatment- emergent adverse event.

TA B L E  4  Adverse events of special 
interest in the dose expansion cohort 
(part 2)
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3.6  |  TF expression

All 17 patients provided evaluable biopsies, and membrane TF 
expression (≥1%) was confirmed for all patients (median overall 

membrane H- score, 65.0 [range, 1.0– 235.0]). Response to TV was 
observed regardless of the level of TF expression on tumor cell 
membrane (Figure 4); however, the analysis of association between 
TF expression and response was limited by the small sample size.

F I G U R E  1  Pharmacokinetic profile of the TV ADC and free MMAE. Plasma concentrations of the ADC (A, C) and free MMAE (B, D) in 
plasma from patients in the dose escalation cohort (part 1; A, B) and the dose expansion cohort (part 2; C, D) for cycles 1 and 2. The gray 
dashed line represents the lower limit of quantitation. ADC, antibody– drug conjugate; MMAE, monomethyl auristatin E; TF- ADC, tissue 
factor to antibody– drug conjugate; TV, tisotumab vedotin
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change in target lesions in patients in 
dose expansion phase (part 2). The 
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the independent review. Data from 15 
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postbaseline scans because of withdrawal 
(one death and one patient decision). The 
dashed line represents a 30% decrease. 
PD, progressive disease; PR, partial 
response; SD, stable disease

%
 C

ha
ng

e 
fr

om
 B

as
el

in
e

Confirmed Best Overall Response PD PRSD

–50

50

–25

25

0

–75

75

–100

100



    |  2795YONEMORI et al.

4  |  DISCUSSION

Tisotumab vedotin monotherapy showed a manageable and toler-
able safety profile at both dose levels (1.5 mg/kg and 2 mg/kg Q3W) 
in Japanese patients. The efficacy/safety results in the r/mCC cohort 
enrolled in part 2 are consistent with those reported in the pivotal 

innovaTV 204 study,21 suggesting that the overall benefit- to- risk 
ratio in Japanese patients with r/mCC is relatively comparable with 
that in non- Japanese patients.

The most common TEAEs were anemia, nausea, alopecia, and 
epistaxis, all of which were grade 1/2. AESIs, including ocular events, 
peripheral neuropathy, and bleeding, were generally mild to moder-
ate in nature and were effectively managed with dose modification 
and supportive care. AESIs reported in part 2 of the study (r/mCC 
patients) included bleeding in 76.5% (all grade 1– 3), ocular events in 
35.3% (all grade 1/2), and peripheral neuropathy in 17.6% (all grade 
1) of patients; the AESI profile was overall consistent with what was 
reported in non- Japanese patients participating in innovaTV 204.21

In part 2, TV demonstrated clinically meaningful efficacy in 
Japanese patients with r/mCC. TV efficacy in the current study was 
consistent with that in non- Japanese patients observed in innovaTV 
204.21 The ORR of 29.4% (95% CI, 10.3– 56.0) as assessed by inde-
pendent review in part 2 compares favorably to the corresponding 
confirmed ORR reported in the innovaTV 204 study (24%)21 and the 
innovaTV 201 study (22%).20 The confirmed ORR is promising, given 
that only 23.5% of patients in part 2 of this study had a documented 
response to their previous therapy. The median DOR was 7.1 months 
in part 2 of the current study, 6.0 months in innovaTV 201,20 and 
8.3 months in innovaTV 20421; all were determined by independent 
review, suggesting comparable durability of clinical responses in 
Japanese and non- Japanese populations with r/mCC.

The pharmacokinetics profile and rates of immunogenicity were 
also consistent with those in non- Japanese patients. In the current 
study, no patients in part 1 were positive for treatment- emergent 
ADAs, and one patient (5.9%) in part 2 became positive for treatment- 
emergent ADAs. These data are consistent with the low rate of im-
munogenicity (~5.4%) observed in the innovaTV 204 study.21

Tissue factor expression was assessed in biopsy specimens from 
patients before TV treatment. All 17 evaluable biopsy specimens 
showed TF expression on the cell membrane of tumor cells. Taken 
together with other studies in which comparable distribution of TF 
expression was observed among different response groups,20,21 the 
totality of data suggests that a response to TV occurs regardless of 
membrane TF expression- levels in r/mCC. The data potentially re-
flect that the binding of TV may be sufficient to initiate target cell 
killing regardless of surface TF expression levels due to its multi-
modal mechanisms of action, which include direct and bystander 
cytotoxicity of actively dividing tumor cells, ADCC, ADCP, and im-
munogenic cell death.10,11,21

Limitations of this open- label phase 2 study include that it had 
only one treatment group, making it difficult to fully assess the ef-
fect of therapy on patient survival given the absence of a control 
group. Moreover, comparisons with historical studies assessing che-
motherapy are limited by the differences in the study populations, 
especially because the historical comparator studies did not enroll 
patients who received the current first- line standard of care with 
bevacizumab, and also because of differences in study conduct and 
procedures (ie, use of RECIST criteria and confirmation of objective 
response). Further, conclusions about the relationship between TF 

F I G U R E  3  Time to response (TTR) and duration of response 
(DOR) in the five patients in dose expansion phase (part 2) who 
achieved a confirmed response. Response was assessed by 
independent review. One patient had one prior line of therapy in 
the recurrent or metastatic setting, and the others had two prior 
lines. All patients with two prior lines had received bevacizumab 
in combination with a chemotherapy doublet as first- line systemic 
treatment. CR, complete response; PD, progressive disease; PR, 
partial response
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expression and response in Japanese patients could not be reached 
because of the small sample size.

In conclusion, results from this study were consistent with data 
from trials enrolling US and European women in that TV was sim-
ilarly tolerable and showed comparable efficacy in Japanese and 
Western women. These results support the continued develop-
ment of TV as a viable second- line systemic option for Japanese 
patients with r/mCC with disease progression during or after 
chemotherapy.
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