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BACKGROUND

■ �GPC3 is an oncofetal protein that is selectively expressed in up to 75% of hepatocellular 
carcinomas (HCCs) and is associated with poor prognosis.1–3

■ �HCC, a radiosensitive cancer, presents both diagnostic and therapeutic unmet needs. Although 
immunotherapy has changed the therapeutic landscape for patients with HCC, 5-year overall 
survival is less than 25%.4 Diagnostically, monitoring treatment response, surveillance, 
and identification of residual or recurrent disease is challenging with conventional imaging, 
especially following locoregional therapies.

■ �The theranostic pair RYZ811/RYZ801 consists of the GPC3 binder RAYZ-8009 radiolabeled 
with the diagnostic radioisotope 68Ga (RYZ811) or the therapeutic α-emitting radioisotope 225Ac 
(RYZ801) as shown in Figure 1.

■ �In GPC3-positive (GPC3+) HCC mouse models, single-dose RAYZ-8009 labeled with either  
177Lu or 225Ac (RYZ801) significantly inhibited tumor growth, with RYZ801 achieving superior 
efficacy at 1000-fold lower doses (Figure 2).5,6

■ �Significant tumor growth inhibition and survival benefits were achieved with RYZ801 in GPC3+ 
HCC xenografts at 37 kBq, 1000- to 3000-fold lower than the required effective dose for     
177Lu-RAYZ-8009.5,6

■ �In a study conducted in 24 patients with known or suspected HCC, RYZ811 was used for 
disease detection and diagnosis in conjunction with high-contrast PET/CT scanning.7 RYZ811 
had a rapid and favorable biodistribution, with high tumor accumulation in HCC and little 
accumulation in normal and cirrhotic liver, as well as most normal organs.
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METHODS

STUDY DESIGN
■ ��RYZ801-101 consists of two parts (Figure 3): dose escalation (part 1) and dose expansion (part 2). Each part has two stages:

    – �Imaging (RYZ811): Aims to determine if RYZ811 safely and adequately identifies patients with GPC3+ HCC. RYZ811 dosimetry substudy will be conducted to estimate the absorbed dose (AD) of RYZ811 in organs and tissues,     
as well as the effective dose in ≥10 evaluable patients.

    – �Treatment (RYZ801): Aims to determine the safety, pharmacokinetics (PK), recommended phase 2 dose (RP2D; part 1), and preliminary antitumor activity of RYZ801 (part 2). RYZ801 dosimetry substudy will be conducted within 
the treatment stage to determine the RYZ801 ADs to critical organs and tumors in ≥10 evaluable patients.

■ �Here we describe the design of RYZ801-101, a phase 1/1b study of RYZ811 and RYZ801 in 
previously treated patients with GPC3+ unresectable HCC (NCT06726161).

α particle: 2 protons + 2 neutrons
    •  400 times more damaging
        than β particles
    •  High energy causes double-
        stranded DNA breaks

FIGURE 1. RYZ801 and RYZ811: a theranostic pair

FIGURE 2. Antitumor activity and survival in GPC3+ HCC xenografts

FIGURE 3. Study design

PRIMARY STUDY OBJECTIVES AND ENDPOINTS

KEY ELIGIBILITY CRITERIA
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RYZ801 at RP2D q4w for 
≤4 injectionsb

RYZ811 PET to identify patients with 
≥1 measurable lesion (RECIST v1.1) 
with uptake > normal liver visually

• After a 6-week DLT period, RYZ801 will be administered on day 1 followed by a 6-week DLT period to patients meeting criteria for 
continued RYZ801 treatment.

• Subsequent injections will be administered IV q4w for up to 4 injections; at DL2, 2 additional injections may be given if patients: show 
evidence of clinical response; would benefit from additional treatment; tolerate treatment well; and meet these criteria before every 
additional injection.

Dose level 1
2.6 MBq x 4

Dose level -1
2.1 MBq x 4

Dose level 2
3.2 MBq x 4 or 6

Dose level 3
4.2 MBq x 4

Dose level 4
5.5 MBq x 4

Objectives Endpoints

Imaging stage – RYZ811

•  �Assess safety and tolerability of RYZ811

•  �Evaluate biodistribution of RYZ811

•  �Incidence and severity of AEs (NCI-CTCAE v5)

•  �SUVmean, SUVmax, SUVpeak of organs and tumors; volume of RYZ811 avid uptake in tumor lesions; tumor-to-normal tracer uptake ratios

Treatment stage – RYZ801

•  �Determine RP2D of RYZ801 (dose escalation only)

•  �Assess safety and tolerability of RYZ801

•  �Rate of DLTs during first 42 days

•  �Incidence and severity of AEs (NCI-CTCAE v5)

Key inclusion criteria

•  �Aged ≥18 years

•  �Histologically/cytologically/radiographically confirmed diagnosis of HCC

•  �BCLC stage C (or BCLC stage B not amenable/refractory to locoregional therapy)

•  �Child-Pugh A

•  �ECOG performance status 0 or 1

•  �Measurable disease per RECIST v1.1

•  �Adequate organ function

•  �Dose escalation: disease progression after ≥1 prior systemic therapy for unresectable            
HCC OR patient considered not suitable for other available systemic therapies 

•  �Dose expansion: disease progression after 1 prior systemic therapy

Key exclusion criteria

•  �Fibrolamellar carcinoma, sarcomatoid HCC, or combined hepatocellular 
cholangiocarcinoma

•  �Prior liver transplantation or candidate for liver transplant

•  �Known hypersensitivity to 68Ga, 225Ac, or excipients of RYZ801 or RYZ811

•  �Portal vein thrombosis (Vp4)

•  �Hepatic encephalopathy within 6 months before enrollment

•  �Prior liver radioembolization

Vehicle
225Ac (3µCi)
177Lu (3,000µCi)

0
0

500

1000

1500

2000

20 40 60 80
Days on study

0 30 60 90
Days post treatment

Av
er

ag
e 

tu
m

or
 v

ol
um

e 
(m

m
3 ) 

± 
SE

M

0

50

100

Pr
ob

ab
ili

ty
 o

f s
ur

vi
va

l

Vehicle
225Ac (3µCi)
177Lu (3,000µCi)

aAll lesions >1 cm must be GPC3+ (uptake > normal liver) on RYZ811 PET imaging; b≤6 injections if the RP2D includes additional injections.
Abbreviations: DL, dose level; DLT, dose-limiting toxicity; GPC3+, glypican-3-positive; IV, intravenously; PET, positron emission tomography; q4w, every 4 weeks; RECIST 1.1, Response Evaluation Criteria 
for Solid Tumours, version 1.1; RP2D, recommended phase 2 dose.

Abbreviations: AE, adverse event; DLT, dose-limiting toxicity; NCI-CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; RP2D, recommended phase 2 dose; SUVmax, maximum standard uptake value; SUVmean, mean standard uptake value; SUVpeak, peak standard uptake value.

Abbreviations: BCLC, Barcelona Clinic Liver Cancer; EBRT, external beam radiotherapy; ECOG, Eastern Cooperative Oncology Group; HCC, 
hepatocellular carcinoma; RECIST v1.1, Response Evaluation Criteria in Solid Tumours version 1.1.

CURRENT STATUS

■ �Enrollment for part 1 is ongoing in the USA.
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