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Abstract
Background Adavosertib (AZD1775) is a first-in-class, selective, small-molecule inhibitor of Wee1.
Objective The safety, tolerability, pharmacokinetics, and efficacy of adavosertib monotherapy were evaluated in patients 
with various solid-tumor types and molecular profiles.
Patients and Methods Eligible patients had the following: confirmed diagnosis of ovarian cancer (OC), triple-negative 
breast cancer (TNBC), or small-cell lung cancer (SCLC); previous treatment for metastatic/recurrent disease; and measur-
able disease. Patients were grouped into six matched cohorts based on tumor type and presence/absence of biomarkers and 
received oral adavosertib 175 mg twice a day on days 1–3 and 8–10 of a 21-day treatment cycle.
Results Eighty patients received treatment in the expansion phase; median total treatment duration was 2.4 months. The 
most common treatment-related adverse events (AEs) were diarrhea (56.3%), nausea (42.5%), fatigue (36.3%), vomiting 
(18.8%), and decreased appetite (12.5%). Treatment-related grade ≥ 3 AEs and serious AEs were reported in 32.5% and 
10.0% of patients, respectively. AEs led to dose interruptions in 22.5%, reductions in 11.3%, and discontinuations in 16.3% 
of patients. One patient died following serious AEs of deep vein thrombosis (treatment related) and respiratory failure (not 
treatment related). Objective response rate, disease control rate, and progression-free survival were as follows: 6.3%, 68.8%, 
4.5 months (OC BRCA wild type); 3.3%, 76.7%, 3.9 months (OC BRCA mutation); 0%, 69.2%, 3.1 months (TNBC biomarker 
[CCNE1/MYC/MYCL1/MYCN] non-amplified [NA]); 0%, 50%, 2 months (TNBC biomarker amplified); 8.3%, 33.3%, 1.3 
months (SCLC biomarker NA); and 0%, 33.3%, 1.2 months (SCLC biomarker amplified).
Conclusion Adavosertib monotherapy was tolerated and demonstrated some antitumor activity in patients with advanced 
solid tumors.
Trial Registration ClinicalTrials.gov identifier NCT02482311; registered June 2015.
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1 Introduction

Wee1, a protein tyrosine kinase that phosphorylates and 
inhibits cyclin-dependent kinase (CDK) 1 and 2, is involved 
in the regulation of the G2 and S phases of the cell cycle 
[1–3] and is central in maintaining genomic integrity 
through epigenetic modification of histones and regulation 
of histone synthesis in late S phase and anaphase onset [4]. 
Most human cancer cells have mutations in the TP53 gene 

that result in failure to arrest at the G1/S checkpoint and are 
dependent on the S and G2 checkpoints for DNA damage 
repair prior to mitosis [3, 5, 6]. Thus, inhibition of Wee1 
is an attractive target for anticancer therapy as a method of 
stimulating CDK1 and CDK2 activation, uncontrolled DNA 
replication and replication stress, release of G2 cell-cycle 
arrest, and premature mitosis of cancer cells [3]. Unrepaired 
double-strand breaks and under-replicated DNA may in turn 
lead to mitotic catastrophe and cell death [7]. Abrogation of 
the G2/M cell-cycle checkpoint also exploits the G1 defi-
ciency in TP53-mutated tumor cells by enhancing the apop-
totic response to DNA damage induced by chemotherapy or 
other anticancer agents [6].
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Key Points 

This phase Ib study assessed the safety, tolerability, 
and antitumor activity of adavosertib monotherapy in 
patients with advanced solid tumors.

Adavosertib demonstrated some antitumor activity in 
heavily pretreated patients with advanced solid tumors.

The safety and tolerability profile of adavosertib mono-
therapy was considered manageable.

22]. Preliminary antitumor activity has been demonstrated 
with adavosertib monotherapy in phase I studies involving 
patients with advanced solid tumors [23, 24] and BRCA-
proficient and BRCA-deficient ovarian and endometrial 
cancer [18, 25].

The current phase Ib study (ClinicalTrials.gov identi-
fier NCT02482311) assessed the safety and tolerability of 
adavosertib monotherapy in patients with advanced solid 
tumors, as well as the antitumor activity of adavosertib mon-
otherapy in previously treated patients with ovarian cancer, 
TNBC, or SCLC. Cohorts were based on tumor type and 
molecular profile (BRCA status, CCNE1 amplification, or 
MYC/MYCL1/MYCN amplification). Key secondary objec-
tives were to characterize the pharmacokinetic (PK) profile 
of adavosertib and to identify genetic biomarkers that cor-
relate with clinical outcomes.

2  Methods

2.1  Study Design and Treatment Schedule

This open-label, multicenter, phase Ib study was designed 
to evaluate the safety, tolerability, PKs, and antitumor 
activity of oral adavosertib monotherapy in patients 
with advanced solid tumors. The study was divided 
into two parts (Fig. 1). Part A was a safety lead-in, in a 
cohort of patients with advanced solid tumors; in part 
B, the expansion cohorts, patients were grouped based 
on tumor type (ovarian cancer, TNBC, or SCLC) and 
molecular profile (BRCA status, CCNE1 amplification, or 
MYC/MYCL1/MYCN amplification) to evaluate antitumor 
activity. Patients in the safety lead-in cohort received oral 
adavosertib (200 mg twice a day [bid]) on days 1–3 and 
8–10 of a 21-day cycle. Following observation of diarrhea, 
vomiting, and anemia during the safety lead-in, the dosage 
was lowered from 200 mg bid to 175 mg bid and man-
datory anti-emetic prophylaxis (consisting of a serotonin 
5-HT3 antagonist, ondansetron 8 mg bid, or granisetron 1 
mg bid prior to each dose of adavosertib plus dexametha-
sone 4 mg with each adavosertib dose as a minimum on 
the first day of dosing of every 3-day dosing period) was 
instituted. Patients in the expansion cohorts received oral 
adavosertib (175 mg bid) on days 1–3 and 8–10 of a 21-day 
treatment cycle.

These patients were assigned to one of six subgroups 
based on tumor type and molecular profile. These sub-
groups included patients with the following: BRCA wild-
type (BRCAwt) ovarian cancer; BRCA-associated ovarian 
cancer (BRCAm) with documented poly(ADP-ribose) pol-
ymerase inhibitor (PARPi) failure; TNBC with amplifica-
tion of CCNE1 or MYC/MYCL1/MYCN; TNBC with non-
amplified status for these genes; SCLC with amplification 

Adavosertib (AZD1775) is an orally active, first-in-class, 
small-molecule reversible inhibitor of Wee1 kinase in devel-
opment for the treatment of advanced solid tumors [8]. Early 
preclinical studies investigated the ability of adavosertib 
treatment to synergize with chemotherapy [8–10]. The anti-
tumor activity of adavosertib when administered in combi-
nation with DNA-damaging agents, including gemcitabine, 
carboplatin, and cisplatin, was greater in p53-deficient tumor 
cells (vs those with functional p53), supporting the hypothe-
sis that tumors with a defective G1 checkpoint are dependent 
on the G2 checkpoint to escape mitotic lethality [3, 8, 10]. 
Promising clinical antitumor activity has subsequently been 
shown with adavosertib in combination with chemotherapy 
in phase I studies of patients with advanced solid tumors [11, 
12], a phase II trial in locally advanced pancreatic cancer 
[13], and in early phase II studies in TP53-mutated refrac-
tory/resistant ovarian cancer [14] and platinum-refractory/
resistant epithelial ovarian cancer [15].

Observations from other preclinical studies suggested 
that adavosertib may also elicit a p53-independent defec-
tive DNA damage response [16, 17]. Indeed, adavosertib 
monotherapy induces high levels of replication stress, 
endogenous DNA damage, and defects in DNA damage 
responses, resulting in mitotic catastrophe and cell death 
[2, 16, 17]. This was confirmed in a phase I study that, in 
addition to providing the first direct evidence of a reduc-
tion in phosphorylated Tyr15-Cdk (a target of Wee1 kinase) 
levels in paired tumor biopsies, showed increased levels of 
phosphorylated histone gamma H2AX (which is indicative 
of a DNA damage response) [18]. Adavosertib showed sin-
gle-agent activity in patient-derived xenograft mouse mod-
els and/or cell lines for ovarian cancer [19], triple-negative 
breast cancer (TNBC) [19, 20], and small-cell lung cancer 
(SCLC) [21]. Adavosertib may be particularly effective in 
tumors with selected genetic biomarkers, including those 
that are indicative of an impaired DNA damage response 
(BRCA1/2 mutation), replication stress caused by onco-
genic drivers (MYC/MYCL1/MYCN amplification), or cell-
cycle dysregulation (cyclin E1 [CCNE1] amplification) [2, 
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of CCNE1 or MYC/MYCL1/MYCN; and SCLC with non-
amplified status for these genes. Amplification status and 
BRCA status were assessed by tumor testing of archival 
tissue, performed by a Clinical Laboratory Improvement 
Amendments (CLIA)-certified laboratory in Foundation 
Medicine (FMI). CCNE1 and MYC/MYCL1/MYCN ampli-
fication status was determined in accordance with the FMI 
amplification definition. Based on a model-determined 
estimated tumor cell ploidy, the threshold for calling an 
amplification was ploidy plus four. If a known amplifi-
cation was found to be non-focal, the amplification was 
reported as ambiguous rather than confirmed. In both 
patient cohorts, treatment continued until disease pro-
gression or unacceptable toxicity; disease restaging was 
performed every 6 weeks (± 7 days) in the first year and 
every 12 weeks thereafter (expansion cohorts only). The 
study was performed in accordance with the Declaration 
of Helsinki, Good Clinical Practice, applicable regulatory 
requirements, and the AstraZeneca policy on bioethics 
[26]. The institutional review boards or independent ethics 
committees of all investigational sites approved the pro-
tocol, and all patients provided written informed consent.

2.2  Patients

Patients enrolled in the study were required to be at least 
18 years old and have the following: measurable disease 
according to Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1.1 (part B only); an Eastern Coopera-
tive Oncology Group performance status of 0 or 1; and 
prior receipt of chemotherapy for recurrent or metastatic 
disease. To be eligible for inclusion in part A, patients had 
to have a histologically or cytologically documented locally 
advanced or metastatic solid tumor, excluding lymphoma, 
for which standard therapy did not exist or had proven inef-
fective or intolerable. To be eligible for inclusion in part B, 
patients were required to have had a histologically confirmed 
diagnosis of epithelial ovarian cancer, fallopian tube cancer, 
or primary peritoneal cancer refractory to standard therapies 
or for which no standard therapy existed (BRCAm [status 
determined from archival tissue or reported by investiga-
tor site; germline BRCA status was not known in all cases] 
with documented disease progression during or after treat-
ment with a PARPi, or biomarker negative [BRCAwt] and 
completed more than three prior lines of chemotherapy), 

Fig. 1  Study design. All tumor samples were analyzed for a range 
of cancer-related genes such that the clinical response could be cor-
related with the genetic aberration. BRCA wild type was defined as 
no evidence of deleterious or suspected deleterious mutation in the 
BRCA1 or BRCA2 genes. BRCA1 and/or BRCA2 variants classified as 
a ‘variant of uncertain clinical significance’ or ‘variant of unknown 
significance,’ as well as ‘variant, favors polymorphism’ or ‘benign 
polymorphism,’ were considered to be BRCA wild type. Biomarker-

positive TNBC and SCLC cohorts were defined as having amplifi-
cations in CCNE1, MYC, MYCL1, or MYCN. Biomarker-negative 
TNBC and SCLC cohorts were defined as the absence of the qualify-
ing amplifications for TNBC or SCLC specified above. bid twice a 
day, BRCAm breast cancer gene 1/2 mutation, BRCAwt breast cancer 
gene 1/2 wild type, CCNE1 cyclin E1, n number of patients, PARPi 
poly(ADP-ribose) polymerase inhibitor, SCLC small-cell lung cancer, 
TNBC triple-negative breast cancer



520 T. M. Bauer et al.

TNBC, or SCLC. Patients with TNBC, defined as mini-
mal or no expression of estrogen, progesterone, and human 
epidermal growth factor receptor 2 (HER2) receptors with 
biomarker-positive or biomarker-negative tumors (CCNE1 
and/or MYC/MYCL1/MYCN amplification), could have 
received one or more prior lines of chemotherapy. Patients 
with SCLC and biomarker-negative or biomarker-positive 
tumors (CCNE1 and/or MYC/MYCL1/MYCN amplification) 
could have received no more than one prior line of chemo-
therapy with documented disease relapse 90 or more days 
following that treatment. Where data were available, the 
baseline tumor grade and histology type by subgroup are 
indicated in Table 1.

Key exclusion criteria included the use of any antican-
cer treatment drug within the last 21 days or five half-lives 
(whichever was shorter) prior to the first administration of 
study drug and use of other anticancer therapy (except pal-
liative local radiotherapy); biological therapy or other novel 
agent during study treatment; concomitant use of medica-
tions or other products with known inducer or inhibitory 
effects on cytochrome P450 (CYP) 3A4; and the inability 
to swallow oral medications.

2.3  Primary Outcome Measures

2.3.1  Safety and Tolerability

In part A, dose-limiting toxicities (DLTs) were recorded and 
the maximum tolerated dose (MTD) was determined. DLTs 
were defined as any of the following toxicities not attribut-
able to disease or disease-related processes under investiga-
tion: hematological toxicity grade ≥ 4 for > 7 days, includ-
ing infection with neutropenia; grade 3 thrombocytopenia 
associated with grade ≥ 2 bleeding; non-hematological tox-
icity grade ≥ 3; grade ≥ 3 total bilirubin (> 2.5–5 × upper 
limit of normal [ULN]), alanine aminotransferase (> 5–10 × 
ULN), aspartate aminotransferase (> 5–10 × ULN), or alka-
line phosphatase (> 5–10 × ULN) lasting > 48 h; changes 
in liver function tests; any other toxicity that was clinically 
significant and/or unacceptable, which did not respond to 
supportive care and resulted in a disruption of dosing sched-
ule of more than 7 days, or was judged to be a DLT by the 
investigator (in collaboration with the medical monitor). Pri-
mary safety and tolerability outcome measures were treat-
ment-emergent adverse events (AEs), graded by Common 
Terminology Criteria for Adverse Events (CTCAE; version 
4.03) and assessed by physical examination, vital signs, and 
laboratory parameters.

Adavosertib 175 mg bid was selected for dose expansion 
as previously described [27]. In summary, 12 patients were 
recruited into the safety lead-in cohort. Seven patients were 
treated at the initial dosage of 200 mg bid, and three patients 
experienced DLTs, leading to a dosage reduction to 175 mg 

bid. The five additional patients in the safety lead-in cohort 
were treated with the initial dosage of adavosertib 175 mg 
bid, with the addition of antiemetic prophylaxis, and one 
patient experienced a DLT. The sixth consecutive patient to 
receive the initial dosage of 175 mg bid did not experience a 
DLT, and was included in part B (ovarian cancer, BRCAm, 
PARPi failure expansion cohort).

2.3.2  Efficacy

Primary efficacy outcome measures included the follow-
ing: objective response rate (ORR), defined as confirmed 
complete response (CR) plus confirmed partial response 
(PR); disease control rate (DCR), defined as the propor-
tion of patients with a confirmed best objective response 
(BOR) of CR or PR, or BOR of stable disease; duration of 
response (DOR); and progression-free survival (PFS) based 
on RECIST version 1.1.

2.4  Secondary Outcome Measures

2.4.1  Pharmacokinetic Assessments

Blood samples for adavosertib PK assessments were col-
lected during the part A safety lead-in phase on cycle 1 day 
1, and day 3 or 10 at predefined time points. During part B, 
optional blood samples were taken from consenting patients 
on days 3 or 10 of cycle 1, cycle 2, or cycle 4 and, beyond 
cycle 4, every two cycles at predefined time points. Key PK 
parameters evaluated were area under the plasma concentra-
tion–time curve from time zero to 12 h (AUC 12); maximum 
plasma drug concentration (Cmax); plasma drug concentra-
tion at 8 h (C8); lowest plasma drug concentration (Ctrough); 
time to reach maximum plasma concentration (tmax); and 
apparent terminal elimination (t½λz).

2.4.2  Biomarker Assessments

Patients provided additional informed consent for the 
optional collection of genetic material from archival tumor 
tissue. Archival tumor tissue was provided in formalin-fixed 
paraffin-embedded (FFPE) blocks; if FFPE blocks were 
unavailable, archival tumor tissue sections were provided 
on tissue slides; all tissue was shipped at ambient tem-
perature to a central laboratory for processing. Profiling of 
somatic genetic alterations in the archival tumors of patients 
responding to adavosertib treatment was performed using the 
 FoundationOne® assay (F1) and analyzed using FMI’s F1 
classification rules; targeted genomic profiling was presented 
using an in-house bioinformatics platform (Oncoprofile tool) 
and correlated with clinical outcomes [28].
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Table 1  Patient demographics and baseline disease characteristics

Parameter Part A Part B

Safety 
lead-in 
(200 
mg)a

Safety 
lead-in 
(175 
mg)b

Ovarian 
cancer, 
BRCAwt

Ovarian 
cancer, 
BRCAm, 
PARPi 
failure

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

Total (part 
B)

Patients who 
received 
treatment, n

7 5 16 30 13 6 12 3 80

Median age, 
years (range)

58 
(41–76)

51 
(28–64)

62.5 
(47–83)

59.5 
(44–73)

58.0 
(35–81)

54.0 
(43–78)

64.5 
(54–74)

63.0 
(56–59)

60.0 
(35–83)

Gender, n (%)
 Female 5 (71.4) 2 (40.0) 16 (100) 30 (100) 13.0 (100) 6.0 (100) 6 (50.0) 2 (66.7) 73 (91.3)
 Male 2 (28.6) 3 (60.0) 0 0 0 0 6 (50.0) 1 (33.3) 7 (8.8)

Prior regimens, 
n (%)

 1 1 (14.3) 1 (20.0) 0 0 0 0 3 (25.0) 0 3 (3.8)
 2 1 (14.3) 2 (40.0) 0 0 3 (23.1) 0 5 (41.7) 1 (33.3) 9 (11.3)
 3 1 (14.3) 1 (20.0) 1 (6.3) 2 (6.7) 2 (15.4) 1 (16.7) 3 (25.0) 2 (66.7) 11 (13.8)
 4 3 (42.9) 0 3 (18.8) 3 (10.0) 1 (7.7) 2 (33.3) 0 0 9 (11.3)
 5 0 1 (20.0) 2 (12.5) 7 (23.3) 2 (15.4) 2 (33.3) 1 (8.3) 0 14 (17.5)
 6 0 0 1 (6.3) 8 (26.7) 3 (23.1) 1 (16.7) 0 0 13 (16.3)
 > 6 1 (14.3) 0 9 (56.0) 10 (33.3) 2 (15.4) 0 0 0 21 (26.3)

Median (range) 
no. of prior 
regimens

4 (1–12) 2 (1–5) 7 (3–15) 6 (3–12) 5 (2–8) 4.5 (3–6) 2 (1–5) 3 (2–3) 5 (1–15)

ECOG PS, n 
(%)

 0 5 (71.4) 2 (40.0) 8 (50.0) 10 (33.3) 4 (30.8) 1 (16.7) 2 (16.7) 1 (33.3) 26 (32.5)
 1 2 (28.6) 3 (60.0) 8 (50.0) 20 (67.7) 9 (69.2) 5 (83.3) 10 (83.3) 2 (66.7) 54 (67.5)

Tumor grade, 
n (%)

 G1 0 0 1 (6.3) 2 (6.7) 1 (7.7) 0 1 (8.3) 0 5 (6.3)
 G2 0 0 0 2 (6.7) 3 (23.1) 1 (16.7) 0 0 6 (7.5)
 G3 5 (71.4) 2 (40.0) 10 (62.5) 17 (56.7) 9 (69.2) 5 (83.3) 2 (16.7) 0 43 (53.8)
 G4 0 0 1 (6.3) 4 (13.3) 0 0 0 1 (33.3) 6 (7.5)
 GX 2 (28.6) 3 (60.0) 2 (12.5) 2 (6.7) 0 0 9 (75.0) 2 (66.7) 15 (18.6)
 Missing 0 0 2 (12.5) 3 (10.0) 0 0 0 0 5 (6.3)

Primary diag-
nosis, n (%)

 Ovary 2 (28.6) 0 15 (93.8) 28 (93.3) 0 0 0 0 43 (53.8)
 Lung 2 (28.6) 3 (60.0) 0 0 0 0 12 (100) 3 (100) 15 (18.8)
 Breast 0 0 0 0 13 (100) 6 (100) 0 0 19 (23.8)
 Fallopian 

tube
0 0 1 (6.3) 2 (6.7) 0 0 0 0 3 (3.8)

 Head/neck 1 (14.3) 1 (20.0) 0 0 0 0 0 0 0
 Pancreas 1 (14.3) 0 0 0 0 0 0 0 0
 Unknown 1 (14.3) 1 (20.0) 0 0 0 0 0 0 0

Histology type, 
n (%)

 Adenocarci-
noma

3 (42.9) 0 1 (6.3) 12 (40.0) 1 (7.7) 0 0 0 14 (17.5)
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2.5  Statistical Analyses

Up to 172 patients were planned to be enrolled and treated in 
this study, 12 in the part A safety lead-in cohort and a maxi-
mum of up to 160 in part B expansion cohorts (ovarian [n = 
60], TNBC [n = 50]), and SCLC [n = 50]). Descriptive sta-
tistics were used to summarize the safety, PK, and antitumor 
activity data. Statistical analyses were performed using  SAS® 
(SAS Institute, Cary, NC, USA) by SC Innovations under 
the direction of the Biometrics Group, AstraZeneca. The full 
analysis set included all patients (in the part A safety lead-in 
and part B expansion cohort) treated with at least one dose of 
adavosertib; this population was used for the primary analyses 
of the safety and efficacy endpoints. The dose-limiting analy-
sis set (part A only) included all patients in the safety lead-in 
cohort who received at least 75% of the adavosertib dose (at 
least nine of 12 doses) and completed the minimum safety 
requirements during the 21 days of treatment or who experi-
enced a DLT during the first 21 days of treatment regardless 

of the number of doses received. The PK analysis set included 
all patients who received at least one dose of adavosertib and 
provided at least one PK sample. The biomarker analysis set 
included all patients who consented and provided a valid 
archived tumor sample.

3  Results

3.1  Part A: Safety Lead‑In Cohort

3.1.1  Patients

A total of 12 patients were enrolled, seven of whom received 
adavosertib 200 mg bid orally and five of whom received 
adavosertib 175 mg bid orally. Baseline characteristics of 
the patients enrolled in part A are provided in Table 1. All 
12 patients discontinued treatment, the majority (66.7%) due 
to disease progression (Supplementary Figure S1, see the 
electronic supplementary material).

Table 1  (continued)

Parameter Part A Part B

Safety 
lead-in 
(200 
mg)a

Safety 
lead-in 
(175 
mg)b

Ovarian 
cancer, 
BRCAwt

Ovarian 
cancer, 
BRCAm, 
PARPi 
failure

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

Total (part 
B)

 Adenos-
quamous 
carcinoma

1 (14.3) 0 0 0 0 0 0 0 0

 Carcinoma 
in situ

0 0 0 0 1 (7.7) 0 0 0 1 (1.3)

  Carcinomac 1 (14.3) 1 (20.0) 3 (18.8) 8 (26.7) 0 0 1 (8.3) 0 12 (15.0)
 Invasive 

 carcinomac
0 0 0 1 (3.3) 1 (7.7) 0 0 0 2 (2.5)

 Invasive 
ductal 
carcinoma

0 0 0 0 9 (69.2) 6 (100.0) 0 0 15 (18.8)

 Small-cell 
carcinoma

1 (14.3) 3 (60.0) 0 0 0 0 10 (83.3) 3 (100.0) 13 (16.3)

 Squamous 
cell carci-
noma

1 (14.3) 0 0 0 0 0 0 0 0

 Other 0 1 (20.0) 12 (75.0) 9 (30.0) 1 (7.7) 0 1 (8.3) 0 23 (28.8)

BRCAm breast cancer gene 1/2 mutation, BRCAwt breast cancer gene 1/2 wild type, CCNE1 cyclin E1, ECOG PS Eastern Cooperative Oncology 
Group performance status, G1 well differentiated, G2 moderately differentiated, G3 poorly differentiated, G4 undifferentiated, GX tumor grade 
not assessable, n number of patients, PARPi poly(ADP-ribose) polymerase inhibitor, SCLC small-cell lung cancer, TNBC triple-negative breast 
cancer
a Of the seven patients in this group, two (28.6%) had a primary diagnosis of ovarian cancer, two (28.6%) lung cancer, one (14.3%) head/neck 
cancer, one (14.3%) pancreatic cancer, and one (14.3%) unknown
b Of the five patients in this group, three (60%) had a primary diagnosis of lung cancer, one (20.0%) head/neck cancer, and one (20.0%) unknown
c Not otherwise specified
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3.1.2  Safety

All seven patients enrolled in the 200-mg cohort experi-
enced a treatment-emergent AE, the most common of which 
were nausea (100%), diarrhea (85.7%), vomiting (85.7%), 
and fatigue (71.4%). Grade ≥ 3 treatment-emergent AEs 
occurred in one patient (14.3%) and included events of 
hypovolemia and anemia that were considered treatment 
related. Five patients were enrolled in the 175-mg safety 
lead-in cohort, of whom 80% experienced a treatment-
emergent AE, including fatigue (60%), vomiting (60%), 
diarrhea (40%), and nausea (40%). Except for fatigue, all 
were considered treatment related. In the 175-mg cohort, 
grade ≥ 3 treatment-emergent AEs occurred in one patient 
(20%) and included a serious AE (SAE) of non-treatment-
related abdominal pain and mental status changes attributed 
to underlying disease (SCLC).

Four patients experienced a total of eight DLTs, all of 
which were grade 3. In the 200-mg treatment group, three 
patients experienced five DLTs: one patient had hypov-
olemia, the second had diarrhea, and the third had diarrhea, 
nausea, and vomiting. In the 175-mg treatment group, one 
patient experienced three DLTs: diarrhea, nausea, and vom-
iting. The MTD of adavosertib was established as 175 mg 
bid on days 1–3 and 8–10 of a 21-day treatment cycle. This 
dosage was used to treat patients in the part B expansion 
cohort.

3.2  Part B: Expansion Cohorts

3.2.1  Patients

A total of 82 patients were enrolled, and 80 (97.6%) received 
adavosertib treatment. Patients had a median (range) age 
of 60 (35–83) years, and 73 (91.3%) were women. Base-
line characteristics for patients grouped by tumor type and 
molecular profile are summarized in Table 1. Of the 80 
patients who received adavosertib, two (2.5%) remained 
on treatment at the time of data cut-off. Of the 78 (97.5%) 
patients who discontinued treatment, 56 (70%) discontinued 
because of disease progression (Supplementary Figure S1, 
see the electronic supplementary material). Three patients 
(3.8%) discontinued treatment for other reasons as reported 
by investigators; two (2.5%) because of clinical progression; 
and one (1.3%) because of an increased worsening of AEs 
and an increase in tumoral markers.

3.2.2  Safety

Treatment-related AEs were experienced by 67 patients 
(83.8%); those occurring in 10% or more of the patients 
included diarrhea (45 patients [56.3%]), nausea (34 [42.5%]), 

fatigue (29 [36.3%]), vomiting (15 [18.8%]), and decreased 
appetite (10 [12.5%]). Treatment-related AEs occurring in 
the blood and lymphatic system included anemia, neutro-
penia, and thrombocytopenia in eight (10.0%), five (6.3%), 
and five patients (6.3%), respectively. Treatment-related AEs 
of grade 3 or above were reported in 26 patients (32.5%) 
in part B. Table 2 shows a summary of the most common 
treatment-related AEs by event for the full analysis set, part 
A safety lead-in cohort, part B expansion cohorts, and grade 
≥ 3 treatment-related AEs for the full analysis set.

SAEs were reported in 18 patients (22.5%), eight (10.0%) 
of whom experienced a total of 12 SAEs that were consid-
ered causally related to study treatment by the investigator: 
vomiting (n = 2), dehydration (n = 2), anemia, nausea, sep-
sis, urinary tract infection, platelet count decreased, syn-
cope, hypoxia, and deep vein thrombosis (DVT). The single 
patient who died from an SAE of DVT (assessed to be treat-
ment related by the investigator) also experienced an SAE 
of non-treatment-related respiratory failure. There were no 
other deaths due to AEs.

AEs (treatment related and treatment emergent) led to 
dose interruptions in 18 patients (22.5%), dose reductions 
in nine (11.3%), and discontinuations in 13 (16.3%); of 
these, interruptions were attributed to gastrointestinal dis-
orders (most commonly nausea and vomiting) in ten patients 
(12.5%), and reductions were attributed to abdominal pain, 
diarrhea, nausea, and vomiting in five patients (6.3%). No 
patients discontinued treatment because of diarrhea, nau-
sea, or vomiting; however, four patients (5.0%) discontinued 
because of other gastrointestinal disorders (e.g., abdominal 
pain, ileal perforation, or intestinal obstruction). Treatment 
was interrupted in one patient (1.3%) who experienced ane-
mia. There were no dose reductions associated with AEs in 
the blood and lymphatic system; however, one patient (1.3%) 
developed thrombocytopenia, which led to discontinuation 
of treatment. Overall, the median (range) treatment duration 
for the part B expansion cohort was 2.4 (0–17.4) months.

3.2.3  Efficacy

Responses to adavosertib treatment are summarized in 
Table 3. Adavosertib demonstrated some antitumor activity 
in patients in the ovarian cancer cohorts (both the BRCAwt 
and the BRCAm with PARPi failure cohorts), and the bio-
marker-negative SCLC cohort. The ORR for all patients 
in the part B expansion cohort was 3.8% (three patients; 
95% confidence interval [CI] 0.8–10.6). The DCR was 
63.8% (51 patients; 95% CI 52.2–74.2). A confirmed PR 
was observed in three patients: one in the ovarian cancer, 
BRCAwt cohort (DOR 13.9 months, censored at the time 
of data cut-off); one in the ovarian cancer, BRCAm, PARPi 
failure cohort (DOR 4.7 months); and one in the SCLC, 
biomarker-negative cohort (DOR 6.9 months). The number 
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Table 2  Summary of treatment-related AEs across the full analysis set, part A safety lead-in cohorts, and the part B expansion cohort

AE adverse event, N full analysis set, n number of patients
a The full analysis set included all patients (in the part A safety lead-in and the part B expansion cohort) treated with at least one dose of ada-
vosertib
b AEs listed are those that occurred in ≥ 10% of all patients in part B
c Grade ≥ 3 AEs listed are those that occurred in ≥ 5% of all patients in the full analysis set

Parameter Part A safety lead-in 
cohort 
200 mg, n (%)
(n = 7)

Part A safety lead-in 
cohort 
175 mg, n (%)
(n = 5)

Part B expansion cohort, 
n (%)
(n = 80)

Full analysis set, n (%)
(N = 92)a

AE AE AE AE Grade ≥ 3 AE

Patients with any treatment-
related AE

7 (100) 4 (80.0) 67 (83.8) 78 (84.8) 31 (33.7)

Most common treatment-related AEs
  Diarrheab 6 (85.7) 2 (40.0) 45 (56.3) 53 (57.6) 7 (7.6)c

  Nauseab 7 (100.0) 2 (40.0) 34 (42.5) 43 (46.7) 4 (4.3)c

  Fatigueb 5 (71.4) 2 (40.0) 29 (36.3) 36 (39.1) 2 (2.2)c

  Vomitingb 6 (85.7) 3 (60.0) 15 (18.8) 24 (26.1) 5 (5.4)c

 Decreased  appetiteb 2 (28.6) 1 (20.0) 10 (12.5) 13 (14.1) 0 (0)c

Treatment-related hematological AEs
 Anemia 1 (14.3) 0 (0) 8 (10.0) 9 (9.8) 4 (4.3)
 Neutropenia 1 (14.3) 0 (0) 5 (6.3) 6 (6.5) 4 (4.3)
 Thrombocytopenia 1 (14.3) 0 (0) 5 (6.3) 6 (6.5) 4 (4.3)

Table 3  Response to adavosertib treatment (part B expansion cohort)

BOR best objective response, BRCAm breast cancer gene 1/2 mutation, BRCAwt breast cancer gene 1/2 wild type, CCNE1 cyclin E1, CR com-
plete response, DCR disease control rate, n number of patients, ORR objective response rate, PARPi poly(ADP-ribose) polymerase inhibitor, 
PFS progression-free survival, PR partial response, SCLC small-cell lung cancer, SD stable disease, TNBC triple-negative breast cancer
a SD indicates patients with a BOR of SD
b SD 12 weeks defined as BOR of SD for at least two post-baseline assessments
c DCR defined as the proportion of patients with a confirmed BOR of CR or PR, or BOR of SD

Parameter Patient cohort

Ovarian 
cancer, 
BRCAwt

Ovarian cancer, 
BRCAm, PARPi 
failure

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

TNBC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
non-amplified

SCLC, 
CCNE1/MYC/ 
MYCL1/MYCN 
amplified

Total

Patients who 
received treat-
ment, n

16 30 13 6 12 3 80

ORR, n (%) 1 (6.3) 1 (3.3) 0 0 1 (8.3) 0 3 (3.8)
 CR 0 0 0 0 0 0 0
 PR 1 (6.3) 1 (3.3) 0 0 1 (8.3) 0 3 (3.8)
  SDa

  ≥ 5 weeks 10 (62.5) 22 (73.3) 9 (69.2) 3 (50.0) 3 (25.0) 1 (33.3) 48 (60.0)
  12  weeksb 8 (50.0) 13 (43.3) 5 (38.5) 1 (16.7) 2 (16.7) 1 (33.3) 30 (37.5)

 Progressive 
disease

4 (25.0) 5 (16.7) 3 (23.1) 3 (50.0) 7 (58.3) 2 (66.7) 24 (30.0)

 Not evaluable 1 (6.3) 2 (6.7) 1 (7.7) 0 1 (8.3) 0 5 (6.3)
 Total evaluable 14 (87.5) 21 (70.0) 9 (69.2) 4 (66.7) 11 (91.7) 3 (100) 62 (77.5)

DCR,c n (%) 11 (68.8) 23 (76.7) 9 (69.2) 3 (50.0) 4 (33.3) 1 (33.3) 51 (63.8)
Median PFS, 

months
4.5 3.9 3.1 2.0 1.3 1.2 3.0
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of confirmed PRs meant that calculation of DOR would not 
be robust. A total of 56 treated patients (60.9%) in the study 
overall had a BOR of stable disease for ≥ 5 weeks, including 
six patients (6.5%) with an unconfirmed PR. At their sec-
ond scheduled post-baseline tumor assessment (12 weeks), 
a total of 30 treated patients (37.5%) in the part B expan-
sion cohort had a BOR of stable disease, the majority of 
whom were in the ovarian cancer, BRCAm, PARPi fail-
ure or the ovarian cancer, BRCAwt cohorts (13 and eight 
patients, respectively). Median PFS was 3.0 months (95% CI 
2.6–4.1) across all tumor types. Median PFS was 4.5 months 
for patients in the ovarian cancer, BRCAwt cohort (95% CI 
1.5–7.2); 3.9 months in the ovarian cancer, BRCAm, PARPi 
failure cohort (95% CI 2.6–5.8); 3.1 months in the TNBC, 
biomarker-negative cohort (95% CI 1.4–5.3); 2.0 months in 
the TNBC, biomarker-positive cohort (95% CI 1.3–4.1); 1.3 
months in the SCLC, biomarker-negative cohort (95% CI 
1.1–5.1); and 1.2 months in the SCLC, biomarker-positive 
cohort (95% CI 1.2–3.8). PFS across all tumor types and 
percentage change from baseline of target lesions at ≥ 5 
weeks by cohort are shown in Supplementary Figures S2 
and S3 (see the electronic supplementary material). Greater 
changes in lesion size were observed in the ovarian and 
SCLC cohorts than in the TNBC cohorts (Supplementary 
Figure S3).

3.2.4  Pharmacokinetics

Key PK parameters are summarized in Table  4. Ada-
vosertib was steadily absorbed and slowly eliminated fol-
lowing once- or twice-daily administration of single or 
multiple oral doses (175 mg or 200 mg). Median tmax was 
2–3 h, and mean t½λz was 5–7 h. After oral administration 
of 175 mg or 200 mg of adavosertib, systemic exposure 
increased in a near dose-proportional manner. Adavosertib 

accumulated in the plasma (based on AUC 12) with geo-
metric mean accumulation ratios of approximately 2.1. 
Clinical PKs of 175 mg bid (day 3 exposure) suggested 
that concentrations were above the target pCDK1 half-
maximal inhibitory concentration  (IC50) of 240 nmol/L 
and within the cell kill zone (500–1000 nmol/L) derived 
from non-clinical data (Supplementary Figure S4, see the 
electronic supplementary material).

3.2.5  Biomarker Analysis

Results from patients with available next-generation 
sequencing (NGS) data are summarized in Fig.  2. A 
total of 85 patients who received treatment had success-
ful NGS performed on archival tumor tissue. The TP53 
mutation was the most common genetic aberration and 
was observed in 82% of all patients regardless of tumor 
type. In patients with ovarian cancer, mutations in BRCA1 
were more common than mutations in BRCA2 (observed 
in 41% and 14% of patients, respectively). CCNE1 ampli-
fication was detected in the archival tumors of three 
patients (one patient each in the ovarian cancer, BRCAwt; 
ovarian cancer, BRCAm, PARPi failure; and TNBC, 
CCNE1/MYC/MYCL1/MYCN amplified cohorts), who all 
experienced a reduction in target lesion size. Matched 
pre- and post-treatment samples to assess alteration status 
in matched samples were unavailable. Of the 27 patients 
with available NGS data in the BRCAm, PARPi failure 
cohort, 21 (78%) had an alteration detected in BRCA1 or 
BRCA2, while six (22%) did not have a deleterious altera-
tion detected in the archival tumor tissue sample.

Too few clinical responses were observed to be able to 
correlate response with biomarker status based on the avail-
able NGS data.

Table 4  Summary of key pharmacokinetic parameters

AUC 12, area under the plasma concentration–time curve from time zero to 12 h, C8 plasma drug concentration at 8 h, Cmax maximum plasma 
drug concentration, Ctrough lowest plasma drug concentration, CV geometric coefficient of variation, max maximum, min minimum, NA not avail-
able, SD standard deviation, t½λz apparent terminal elimination, tmax time to reach maximum plasma concentration
a n = 6
b n = 4
c n = 3

Parameter Single dose Multiple dose

175 mg (n = 5) 200 mg (n = 7) 175 mg (n = 5) 200 mg (n = 5)

Geometric mean Cmax, nmol/L (%CV) 503 (29.3) 556 (37.8) 821 (10.2) 1134 (50.1)
Geometric mean AUC 12, nmol/L·h (%CV) 3394 (32.1) 3878 (32.0) 7010 (15.0) 8100 (37.8)b

Geometric mean C8, nmol/L (%CV) 213 (26.9) 300 (41.0) 534 (23.7) 750 (59.0)
Median tmax, h (min, max) 2.0 (1.9, 4.0) 3.0 (1.9, 4.2) 2.0 (2.0, 6.0) 200 (1.0, 5.9)
Mean t½λz, h (SD) 4.8 (0.4) 7.3 (2.3)a 7.3 (1.9)b 7.4 (0.3)c

Geometric mean Ctrough, nmol/L (%CV) NA NA 353 (23.9) 570 (58.1)
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4  Discussion

This open-label, multicenter, phase Ib study evaluated the 
safety, tolerability, and antitumor activity of adavosertib 
monotherapy in patients with advanced solid tumors.

Safety data were consistent with the known safety pro-
file of adavosertib monotherapy [18, 23]. The most common 
treatment-related AEs, including those with a CTCAE grade 
of 3 or above, were generally related to the gastrointestinal 
system. Nausea and vomiting are part of the known toxicity 
profile of adavosertib, and as such, all patients received man-
datory antiemetic prophylaxis in accordance with the study 
protocol. However, the fact that gastrointestinal disorders 
remained among the most common reasons for dose interrup-
tions or reductions in this study suggests that further efforts 
may be required to optimize the pre-medication antiemetic 
regimen. Although hematologic toxicities associated with 

adavosertib treatment resulted in two treatment interruptions 
and one discontinuation, no dose reductions were required. 
In the case of treatment-related DVT and respiratory failure 
that led to death, the investigator suspected pulmonary embo-
lism as the cause of death, although a confirmatory computed 
tomography scan was not performed.

An overall DCR of 63.8% was observed across all 
cohorts, which included patients who had been previously 
treated for ovarian cancer (including those with BRCA-
mutated ovarian cancer who had previously failed to respond 
to PARPi therapy), TNBC, or SCLC. The antitumor activity 
observed in the current study builds on the existing evidence 
base with adavosertib monotherapy. In a previous phase Ib 
study designed to determine the maximum tolerated dosing 
schedule for adavosertib monotherapy, preliminary antitu-
mor activity was observed in heavily pretreated patients with 
locally advanced or metastatic solid tumors, with a safety 

Fig. 2  FoundationOne® genomic profiles of archival tumor tissue and 
clinical outcomes across patient cohorts: A all patients who received 
adavosertib with NGS and response data (n = 85); B–D part B expan-
sion cohorts; B ovarian cancer expansion cohorts (n = 42 [BRCAwt, 
n = 15/16; BRCAm, PARPi failure, n = 27/30]); C TNBC expansion 
cohorts (n = 18/19); D SCLC expansion cohorts (n = 14/15). The 60 
most frequently detected altered cancer-related genes are displayed in 
A–C; the expansion cohorts in B–D are a subset of A; only 40 altered 
cancer-related genes were detected in the SCLC expansion cohorts 
shown in (D). Best change (%) best change in target lesion size is the 

maximum reduction from baseline or the minimum increase from 
baseline in the absence of a reduction, bid twice a day, BOR best 
overall response, BRCAm breast cancer gene 1/2 mutation, BRCAwt 
breast cancer gene 1/2 wild type, CCNE1 cyclin E1, FS frameshift, n 
number of patients, NE not evaluable, NGS next-generation sequenc-
ing, PARPi poly(ADP-ribose) polymerase inhibitor, PD progressive 
disease, PFS progression-free survival, PR partial response, SCLC 
small-cell lung cancer, SD stable disease, TNBC triple-negative breast 
cancer, TRT  treatment, Trunc truncation, VUS variation of unknown 
significance
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profile that was acceptable and manageable [23]. Ada-
vosertib monotherapy has also demonstrated clinical activ-
ity in women with recurrent uterine serous carcinoma and 
will be further investigated in this population in the ongoing 
phase IIb ADAGIO trial [29, 30]. Furthermore, antitumor 
activity has been demonstrated following daily adavosertib 
monotherapy in a phase I study in patients with BRCA-pro-
ficient and BRCA-deficient ovarian and endometrial cancer; 
the elevated pY15-Cdk levels observed support the hypoth-
esized cell cycle mechanism of action and may provide an 
important correlate of response [18, 25]. In accordance with 
these findings, patients in both ovarian cancer cohorts in the 
present study had the longest median PFS and highest DCR 
of all patients in part B, and two of the three confirmed PRs 
were also observed in patients with ovarian cancer.

The present study also offers further insights into the 
PK properties of adavosertib. Preclinical studies have indi-
cated that higher adavosertib exposure, longer duration, and 
greater number of days of dosing lead to increased antitumor 
activity [31]. At the time of study protocol development, 
previous investigation of adavosertib monotherapy had been 
limited to either single dosing before combination treatment 
or using 225 mg bid for five doses over 2.5 days in a small 
cohort of patients with refractory tumors [18]. The dosing 
schedule chosen for this study extended the dosing of ada-
vosertib to six doses over 3 days. The original dosing was 
200 mg bid over 3 days, which approximately equated to 
the 2.5 days schedule of the previously tested 225-mg bid 
dosing and was considered more practical. Although the ada-
vosertib concentrations measured in this study were above 
the target range predicted based on preclinical data, it is 
hypothesized that this dosing level remained suboptimal and 
could be the reason for the limited clinical activity observed. 
A subsequent study to maximize the exposure and increase 
the clinical benefit of adavosertib investigated the maximum 
tolerated dosing schedules for adavosertib monotherapy 
(ClinicalTrials.gov identifier NCT02610075). Adavosertib 
monotherapy showed preliminary efficacy in heavily pre-
treated patients with locally advanced or metastatic solid 
tumors, with a safety profile that was acceptable and man-
ageable. The bid MTD was determined to be 125 mg (5/9 
schedule [5 days on treatment followed by 9 days off]), and 
the once daily (qd) MTD was 300 mg (5/2 schedule or 5/9 
schedule) for 2/3 weeks. The recommended phase II dose 
was 300 mg (qd; 5/2 schedule) [23], which was utilized in 
both the NCT03668340 and the subsequent ADAGIO phase 
II studies in patients with uterine serous carcinoma [29, 30].

Inhibiting Wee1 kinase to compromise the G2/M check-
point may potentiate the effectiveness of chemotherapy 
[32]; indeed, the safety and efficacy of adavosertib when 
administered in combination with chemotherapy is also cur-
rently under clinical investigation. Phase I studies in patients 
with advanced solid tumors have demonstrated the safety 

and tolerability of adavosertib plus chemotherapy [11, 12]. 
Phase II data have shown adavosertib to have promising anti-
tumor activity in TP53-mutated refractory/resistant ovarian 
cancer when combined with carboplatin [14]. In women with 
recurrent, platinum-refractory/-resistant epithelial ovarian 
cancer, adavosertib in combination with gemcitabine was 
compared with gemcitabine monotherapy in a separate phase 
II trial; combination therapy improved the response rate, 
PFS, and overall survival (OS) with manageable toxicity. 
Correlative analyses to identify potential predictive biomark-
ers of response are ongoing [15]. Promising early data have 
also been observed in a phase II trial in patients with locally 
advanced pancreatic cancer, where adavosertib in combi-
nation with gemcitabine and radiation was well tolerated 
and resulted in substantially higher OS than previous trials 
combining gemcitabine and radiation [13]. Several trials are 
ongoing to investigate these preliminary findings further, 
including a phase II trial of adavosertib in combination with 
four different chemotherapy agents in patients with ovarian 
cancer [33] and phase I studies of adavosertib in combina-
tion with durvalumab or olaparib in patients with advanced 
solid tumors [34, 35].

There is some evidence that adavosertib may show greater 
efficacy against tumors with selected genetic biomarkers 
[19], including those that are indicative of an impaired DNA 
damage response (BRCA1/2 mutation), replication stress 
caused by oncogenic drivers (MYC/MYCL1/MYCN amplifi-
cation), or cell-cycle dysregulation (CCNE1 amplification) 
[2, 22]. While all three patients with CCNE1 amplification 
had reductions in target lesion size, the limited number of 
clinical responses prevented correlation with biomarker 
status. Further studies to determine biomarkers of clinical 
efficacy following treatment with adavosertib are warranted. 
Retrospective NGS results from archival tumor tissue did not 
always concur with investigator-reported BRCA status. One 
of three patients with a CCNE1 amplification was from the 
BRCAm PARPi failure cohort; however, NGS did not detect 
any BRCA mutation in the archival tumor tissue sample.

Limitations of this study included the small number of 
patients in each cohort and, as such, there is a need for fur-
ther studies to evaluate the efficacy of adavosertib mono-
therapy in ovarian cancer. The biomarker analysis strategy 
focused on identification of oncogene alterations (e.g., 
amplification), and the potential effect of protein overex-
pression (± oncogene alterations) on tumor sensitivity to 
Wee1 inhibition was not investigated [36].

5  Conclusions

Adavosertib demonstrated some antitumor activity in heav-
ily pretreated patients with advanced solid tumors but needs 
to be evaluated in the context of other emerging treatment 
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options. Overall, the safety and tolerability profile of ada-
vosertib monotherapy was considered manageable for 
patients with advanced solid tumors for which standard ther-
apy does not exist or has proven ineffective or intolerable.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11523- 023- 00965-7.
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