
Eligibility criteria

• GCC is a transmembrane cell surface receptor expressed throughout the GI tract,1,2 that plays a key role in mucosal 
homeostasis,3 genomic integrity and cell proliferation4,5 

• GCC is expressed in various GI tumors,6 and in colorectal tumors GCC expression is higher than in healthy matched 
tissue7,8

• IV administration of GCC-targeting agents is expected to be preferentially delivered to GCC-positive tumor tissue, 
w ithout affecting healthy tissue,9 since GCC expression in healthy cells is confined to the apical region and thus the 
luminal side of the mucosa10

• TAK-164 is a novel ADC comprising a human IgG1 monoclonal antibody specif ically targeting GCC, conjugated to a 
DNA-damaging alkylating agent by a peptide linker11

• Preclinical data have show n that TAK-164 has cytotoxic and antitumor activity in GCC-expressing cells and xenograft 
mouse models11

• This f irst in-human, phase 1 study evaluated the safety, tolerability, MTD/RP2D, and PK of TAK-164, in adult patients 
w ith GCC-positive GI malignancies
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ADA, anti-drug antibody; ADC, antibody-drug conjugate; AE, adverse event; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AUC0-inf, 
area under the curve 0-inf; Cmax, maximum serum concentration; CNS, central nervous system; DLT, dose-limiting toxicity; ECOG PS, Eastern Cooperative Oncology Group 
Performance Status; EOT, end of treatment; GCC, guanylyl cyclase C; GI, gastrointestinal; IgG1, immunoglobulin G1; IHC, immunohistochemistry; INR, international normalized ratio; 
IV, intravenous; KRAS, Kirsten rat sarcoma viral oncogene homolog; mAb, monoclonal antibody; MSI, microsatellite instability status; MSS, microsatellite stable; MTD, maximum 
tolerated dose; mTPI, modified toxicity probability interval; NCI-CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; ORR, overall response rate; PD, 
progressive disease; PK, pharmacokinetics; PLT, platelet; PR, partial response; Q3W, once every 3 weeks; RECIST, Response Evaluation Criteria in Solid Tumors; RP2D, 
recommended phase 2 dose; SAE, serious adverse event; SD, stable disease; TEAE, treatment-emergent adverse event; WBC, white blood cell.
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Conclusions
• TAK-164 appeared to have a manageable safety profile up to 0.064 mg/kg in patients 

with advanced GI cancers
• Hepatic toxicity was identified as a potential risk
• The mean terminal disposition half-life of TAK-164 ranged from 63.5 to 159 hours
• The RP2D was determined as 0.064 mg/kg; however, this dose appears to be 

insufficient and does not appear to be clinically effective
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Objectives
• Primary objective:

– Safety and tolerability, MTD/RP2D of TAK-164
• Secondary objectives:

– PK
– Immunogenicity 
– Eff icacy

• Exploratory objectives:
– Evaluate the pharmacodynamics effect of TAK-164 in tumor and/or liquid biopsies

Assessments
• TEAEs w ere assessed after administration of the f irst dose of TAK-164 and through 30 days after the last dose of 

TAK-164 and w ere graded using the NCI-CTCA E version 5
• Response w as assessed based on the modif ied RECIST criteria version 1.1, at screening, every 2 cycles, and EOT
• PK samples w ere collected pre-dose and post-dose on day 1 and on days 2, 3, 4, 8, and 15 of cycles 1 and 2, as w ell 

as pre-dose and post-dose on day 1 of cycles 3+
• A semi-quantitative IHC assay w as used to determine GCC expression in archival tissue or pre-treatment biopsies

Dose-escalation and determination of RP2D
• No DLTs w ere reported during cycle 1, allow ing dose escalation to proceed to 0.32 mg/kg
• Three patients reported DLTs during cycle 2 (Table 3)

Patients
• A total of 31 patients w ere enrolled at 5 sites in the USA
• Patients received TAK-164 at the follow ing doses (Table 1)
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• As a result of hepatic toxicity events, the maximum TAK-164 dose w as capped at 0.19 mg/kg, and additional patients 
w ere enrolled at low er doses to determine the RP2D

• Based on a holistic assessment of all data, the RP2D w as determined as 0.064 mg/kg

Safety
• All patients (N=31) w ere included in the safety population
• Patients received a median of 2 (1–8) treatment cycles
• Median treatment duration w as 6 (3─27) w eeks
• Median TAK-164 relative dose intensity w as 100% (60─102)
• A summary of the TAK-164 safety profile is show n by dose level in Table 4
• The most frequently reported (in ≥2 patients) any-grade and grade ≥3 TEAEs related to TAK-164 are show n in Figure 2
• One patient w as positive for ADA at baseline and post-baseline, w ith a titer low er than the minimum required dilution 

of 81, demonstrating that observed toxicity w as not due to ADA
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Target engagement
• Paired biopsies from tw o patients w ere available for γH2AX staining to assess target engagement:

– Images from a patient receiving 0.19 mg/kg demonstrated target engagement w ith limited γH2AX staining present 
at baseline, and clear induction of γH2AX staining present follow ing TAK-164 treatment (Figure 6)

– Images from a patient receiving 0.064 mg/kg did not demonstrate target engagement, likely as a result of 
signif icant DNA damage visible at baseline

Response
• Overall, 25 patients w ere evaluable for response
• One patient diagnosed w ith colon cancer, w ith low  baseline GCC expression w ho received 5 cycles of 0.008 mg/kg 

TAK-164 reported an unconfirmed PR at cycle 4, giving an ORR of 4%
• Eleven patients (44%) had a best overall response of SD giving a disease control rate of 48%

PK analysis
• TAK-164 concentration–time profiles (Figure 3) w ere consistent w ith an IV infusion, w ith peak concentrations 

generally occurring at (or near) the time of end of the infusion 
• The disposition phase appeared to be bi-phasic (Figure 3) and there w as an increase in TAK-164 exposure (Cmax

and AUC0-inf) w ith increasing dose (Figure 4)
• The mean terminal disposition half-life of TAK-164 ranged from 63.5 to 159 hours
• Overall, there w ere no meaningful differences in the PK of TAK-164 during cycle 1 and cycle 2 after 2 doses w ith 

Q3W administration

• A relationship betw een clearance and body w eight w as observed, suggesting that body w eight-based dosing is 
appropriate for TAK-164 (Figure 5)

Tumor antigen:1,2

• GCC
– Transmembrane cell 

surface receptor
– Restricted expression 

profile throughout the 
GI tract

Antibody11

• 5F9 – fully human 
IgG1
– High aff inity
– Well characterized 

PK

Payload 11

• IGN-P1; a novel 
DNA-damaging agent that 
alkylates, but does not 
crosslink DNA

Linker11

• Cleavable peptide linker
– Lysine conjugation
– Stable in circulation
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Background

Methods

*Defined as 30 days after the last TAK-164 dose, or prior to the start of subsequent antineoplastic therapy.

Patients w ith GCC-positive (H-score ≥10) GI cancers 
for w hom standard treatment w as no longer effective, or not available

IV TAK-164 on day 1 of 21-day cycles (Q3W)

Treatment administered until disease progression, unacceptable toxicity, or w ithdraw al from the study

End of treatment*

Dose escalation via a Bayesian model of mTPI method
Starting dose:0.004 mg/kg

Figure 1. Open-label, dose-escalation phase 1 study design

Results

Characteristic N=31
Median age, years (range) 58 (32–72)
Female, n (%) 18 (58.1)
ECOG PS 0 / 1 / 2, n (%) 14 (45.2) / 16 (51.6) / 1 (3.2)
Tumor type, n (%)

Colorectal carcinoma 25 (80.6)
Esophageal carcinoma 2 (6.5)
Gallbladder carcinoma 1 (3.2)
Mucinous adenocarcinoma of unknown primary 1 (3.2)
Peritoneum 1 (3.2)
Omentum, ovarian 1 (3.2)

Disease Stage at study entry, III / IV, n (%) 1 (3.2) / 30 (96.8)
MSI high / MSS / unknown, n (%) 5 (16.1) / 17 (54.8) / 9 (29.0)
KRAS mutant / wild-type / unknown, n (%) 16 (51.6) / 13 (41.9) / 2 (6.5)
Median number of prior l ines of therapy (range) 4 (2–9)

Table 2. Patient baseline demographics and disease characteristics

Dose level N N with DLTs during cycle 2 Description of DLTs

0.19 mg/kg 3 1 Grade 3 pyrexia and grade 5 hepatic failure

0.25 mg/kg 3 2
Grade 3 nausea, grade 4 platelet count decreased, 
and grade 4 neutrophil count decreased (n=1)
Grade 4 hepatic failure and grade 4 platelet count decreased (n=1)

Table 3. DLTs reported during dose-escalation

TAK-164 dose, mg/kg 

n (%) 0.004
(n=1)

0.008
(n=1)

0.016
(n=1)

0.032 
(n=5)

0.064 
(n=7)

0.12
(n=7)

0.16 
(n=2)

0.19 
(n=3)

0.25 
(n=3)

0.32 
(n=1)

Total 
(N=31)

TEAEs 1 (100) 1 (100) 1 (100) 5 (100) 7 (100) 7 (100) 2 (100) 3 (100) 3 (100) 1 (100) 31 (100)

Related 1 (100) 0 1 (100) 5 (100) 6 (85.7) 5 (71.4) 1 (50.0) 2 (66.7) 2 (66.7) 1 (100) 24 (77.4)

Grade ≥3 TEAEs 0 1 (100) 1 (100) 3 (60.0) 1 (14.3) 5 (71.4) 1 (50.0) 3 (100) 3 (100) 0 18 (58.1)

Related 0 0 1 (100) 1 (20.0) 1 (14.3) 3 (42.9) 1 (50.0) 1 (33.3) 2 (66.7) 0 10 (32.3)

TEAEs leading to 
discontinuation* 0 0 0 0 0 2 (28.6) 0 0 1 (33.3) 0 3 (9.7)

TEAEs leading to 
dose reduction 0 0 0 0 1 (14.3) 1 (14.3) 0 0 0 0 2 (6.5)

TEAEs leading to dose 
delay 0 0 0 2 (40.0) 0 1 (14.3) 0 1 (33.3) 1 (33.3) 0 5 (16.1)

SAEs 0 1 (100) 0 3 (60.0) 0 3 (42.9) 1 (50.0) 2 (66.7) 2 (66.7) 0 12 (38.7)

Related SAEs 0 0 0 0 0 1 (14.3) 1 (50.0) 1 (33.3) 2 (66.7) 0 5 (16.1)

*All TEAEs leading to discontinuation were related to TAK-164.

Table 4. TAK-164 safety profile
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Figure 2. Any-grade and grade ≥3 TEAEs related to TAK-164, 
reported in ≥2 patients

• Hepatic toxicity w as identif ied as a safety signal during dose escalation (Table 5)

Table 5. Observed hepatic toxicity events related to TAK-164
(safety population, N=31)

n (%) TAK-164-related 
TEAE

TAK-164-related grade ≥3 
TEAE TAK-164-related SAE

AST increased 7 (22.6) 3 (9.7) 0

Blood bilirubin increased 5 (16.1) 3 (9.7) 1 (3.2)

ALT increased 3 (9.7) 3 (9.7) 1 (3.2)

Hepatic failure 2 (6.5) 2 (6.5) 2 (6.5)
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Figure 3. TAK-164 plasma concentration–time profiles at 0.004–0.32 mg/kg Q3W. 
Semi-log plot grouped by dose and segregated by cycle

Figure 4. TAK-164 Cmax and AUC0-inf dose proportionality plots, 
grouped by dose and segregated by cycle
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Figure 5. TAK-164 clearance according to bodyweight
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200 µm
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Figure 6. Baseline and post-treatment biopsy imaging for γH2AX staining, 
from a patient receiving 0.19 mg/kg TAK-164
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What is the safety and tolerability of TAK-164, a novel, human IgG1 mAb targeting GCC, conjugated to a DNA-damaging alkylating agent by a peptide linker?QUESTION

RESULTS

TAK-164 appeared to have a manageable safety profile up to 0.064 mg/kg. Hepatic toxicity was identified as a potential risk. 
The RP2D was considered insufficient to derive significant clinical benefit.CONCLUSIONS

Most common related TEAEsRP2D Response

PR 17%

INVESTIGATION Patients with GCC-positive (H score ≥10) GI cancers
(N=31)

Treat until PD, discontinuation due to 
unacceptable toxicity, or withdrawal of consent

TAK-164 IV Q3W
Dose escalation from 0.004 mg/kg

• One unconfirmed PR 
(patient with low 
baseline GCC 
expression who 
received 0.008 mg/kg)

• Eleven patients had SD

• No DLTs in cycle 1
• Three patients had 

DLTs during cycle 2
• TAK-164 capped at 

0.19 mg/kg due to 
hepatic toxicity

• RP2D 0.064 mg/kg

Any grade
Grade ≥3

Key inclusion criteria

Patients aged ≥18 years with histologically or cytologically confirmed GCC-positive (H-score ≥10 as indicated by IHC) 
GI cancers, including metastatic colorectal carcinoma, gastric carcinoma, esophageal, small intestine and pancreatic cancers

Patients for whom standard treatment was no longer effective, or not available

ECOG PS 0–1

Completion of chemotherapy, biologic therapy, immunotherapy, or radiotherapy at least 4 weeks prior to enrollment

Adequate bone marrow function, defined as an absolute neutrophil count of ≥1.5 x 109/L, 
platelet count ≥100 x 109/L and hemoglobin ≥9 g/dL 

Adequate renal function defined as creatinine clearance ≥60 mL/min

Adequate hepatic function, defined as total bil irubin ≤1.5 x upper l imit of normal, serum AST and ALT must have been 
≤2.5 x upper l imit normal (AST and ALT could be elevated up to 3 x upper l imit normal if the elevation could be reasonably 

ascribed to the presence of metastatic disease in l iver), and serum albumin ≥3.0 g/dL

Key exclusion criteria

Patients who received anticancer chemotherapy or biologic therapy, 
or treatment with an experimental anticancer agent within 28 days of first TAK-164 dose

Patients with chronic or active infection requiring systemic therapy

Diagnosis of a symptomatic CNS malignancy or metastasis

Diagnosed or treated for another malignancy within 2 years before administration of the first dose 
of study drug, or previously diagnosed with another malignancy and have any evidence of residual disease

• Patient baseline demographics and disease characteristics are summarized in Table 2
• All patients discontinued from the study due to:

– Disease progression (54.8%)
– Withdraw al (19.4%)
– Symptomatic deterioration (19.4%)
– AE (6.5%)

Table 1. Enrollment by TAK-164 dose
TAK-164 dose, mg/kg

0.004 0.008 0.016 0.032 0.064 0.12 0.16 0.19 0.25 0.32 Total 

n 1 1 1 5 7 7 2 3 3 1 31
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