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ABSTRACT 
Trea tmen t options for pa tien ts with biliary tract cancer are limited, and the prognosis is poor. CTX- 
009, a novel bispecific antibody targeting both DLL4 and VEGF-A, has demonstrated antitumor 
activity in pa tien ts with adv anc ed canc ers as both a monotherapy and in combination with 
chemotherapy. In a phase II study of pa tien ts with adv anc ed biliary tract canc er who had rec eived 
one or two prior therapies, CTX-009 with paclitaxel demonstrated a 37.5% overall response rate 
(ORR). D escr ibed here is the design of and rationale for COMPANION-002, a randomized phase II/III 
study, which will ev alua te the safety and efficacy of CTX-009 in combination with paclitaxel versus 
paclitaxel alone as second-line trea tmen t for pa tien ts with adv anc ed biliary tract canc er. The primary 
end point is ORR, and cr ossov er is allow ed . 
Clinical Trial Registration: NCT05506943 ( ClinicalTrials.gov ) 

TWEETABLE ABSTRACT 
Looking for new options for pa tien ts with adv anced biliary tract cancer? Explore COMPANION-002, 
Compass Therapeutics’ phase II/III study of CTX-009 + paclitaxel as a second line trea tmen t. 
#CMPX #biotech #healthcare #rarecancer 
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. I ntro duction 

iliary tract cancer (BTC) is a group of gastrointestinal
umors that are classified into four anatomic subtypes:
n trahepa tic cholangiocarcinoma, extrahepa tic cholan-
 iocarcinoma, gallbladder canc er and ampullary cancer.
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uthor(s) or with their c onsent . 
T he American C anc er Society estimat es approximat ely
18,600 people in the USA will be diagnosed with BTC
in 2024 [ 1 ]. Advanced BTCs are generally aggr essiv e
tumors with median survival time from diagnosis of
approxima tely 12 mon ths, and the 5-y ear r elativ e survival
rates remain low, generally less than 10% [ 2 ]. 
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Figure 1. Molecular Structure of CTX-009. 
Reused with permission from [ 16 ]. Source: 
https://in vestors .compasstherapeutics .com/static-files/ 
5016a517-1ab1-4f48-b6e1-ee78951f ef e3 . 
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For locally advanced , unr esectable or metastatic BTC,
rst-line trea tmen t options include the combination of
emcitabine and cisplatin with either an anti-PD-1 or
n ti-PD-L1 agen t [ 3 , 4 ]. In a randomized study in the
econd-line setting, the three drug combination regimen
OLFOX impr ov ed median overall survival by 0.9 months
ompared with best supportive care [ 5 ]. W hile sever al
ar geted therapies ha v e gained appr oval for addr essing
ene altera tions tha t ar e r elev an t in BTC, only a minority
f BTCs harbor these altera tions. Agen ts are approved for

umors with FGFR2 fusions and/or IDH1 mutations, both
f which are seen in approximately 10–15% of intrahep-
tic cholangiocarcinomas, but rarely in the other biliary
ract cancer subtypes [ 6–9 ]. At least two HER2-targeting
gents have shown promise in BTC as part of pan-cancer
linical trials [ 10 , 11 ]. Disease-agnostic appr ov ed agents
re available for tumors with BRAF V600E mutations (4–
% frequency in BTC), NTRK fusions ( < 1%), RET fusions
 < 1%), and/or microsat ellit e instability (1–2%) [ 6–9 , 12–
5 ]. A trea tmen t option is urgently needed for pa tien ts
ith tumors without an obvious actionable alteration. 

CTX-009 is a recombinant bispecific an tibody tha t con-
ains two single chain variable fragments (scFv) binding
o human DLL4 linked to the C-terminus of heavy chains
hat bind to human VEGF-A ( Figure 1 ) [ 16 ]. 

VEGF-A ov er expr ession has been reported in BTC,
orrelating with stage, the presence of metastases and
rognosis of the disease [ 17–19 ]. In addition, VEGF upreg-
lation has been reported to be one of the mechanisms
f chemoresistance of BTC, suggesting the potential

herapeutic importance of inhibition of angiogenesis in
TC [ 18 , 19 ]. 

DLL4/Not ch sig nal transduction oc curs via a direct
nteraction of the extracellular domain of receptor and
igand expressed on the intr a-tumor al endothelial cell
urface. In mammals, there are four types of Notch
ec ept ors (Not ch 1, Not ch 2, Not ch 3 and Not ch 4) and the
igands binding to these receptors are Jagged1, Jagged2,

LL1, DLL3 and DLL4. Among these, the DLL4 protein acts
as a major ligand for the Notch 1 receptor and has an
important role in angiogenesis. 

The Not ch sig naling pa thw ay has been report ed t o
be inv olv ed with cholangiocar cinogenesis [ 20–22 ]. DLL4
is highly expressed in BTC and up-regulation of DLL4
expression is associated with poor survival in patients
with BTC [ 23 ]. Importantly, DLL4-Notch 1 signaling can
be a part of the development of resistance to anti-VEGF
therapeutics [ 24 , 25 ]. 

Henc e, g iven that the VEGF/VEGFR signal transduc-
tion pa thw ay and the DLL4/Not ch sig nal transduction
pa thw ay affect angiogenesis via different mechanisms of
action, CTX-009 was designed to block both pa thw ays in
a novel therapeutic format [ 25 , 26 ]. 

2. Background & rationale 

2.1. Monother ap y study: phase I study 
(NCT03292783) 

A phase I monotherapy dose-escala tion study ev alua ted
the safety and tolerability of CTX-009. In total, 45 pa tien ts
with a variety of solid tumors r eceiv ed CTX-009. Nine
dose levels were t est ed in the phase I monotherapy
study, at doses ranging from 0.3 to 17.5 mg/kg biweekly.
Ther e w er e four partial r esponses (PRs) observ ed among
40 pa tien ts ev aluable for r esponse; thr ee of the four
r esponses w er e confirmed b y RECIST. T her e w er e tw o
confirmed PRs in pa tien ts with colorectal cancer and one
confirmed PR and one unconfirmed PR in pa tien ts with
gastric cancer. 

These pa tien ts had r eceiv ed a median of four prior
lines of therap y. T he most frequent trea tmen t emergen t
adv erse ev en ts (TEAEs) ( > 10% of pa tien ts) w er e hyper-
tension (37.8%), headache (22.2%), asthenia (13.3%)
anemia (13.3%) and fatigue (11.1%). Ther e w er e no dose-
limiting toxicities observ ed . All r esponses w er e seen at
dose lev els abov e 10 mg/kg, and all confirmed r esponses
w er e seen at the 10 mg/kg or 12.5 mg/kg dose levels [ 27 ].

2.2. Combination study: phase Ib/II (NCT04492033) 

A phase Ib study c onduct ed in South Korea, evalu-
ated CTX-009 in combination with either irinotecan
or paclitaxel in pa tien ts with metastatic or advanced
solid tumors. Two out of three pa tien ts with cholangio-
carcinoma who received CTX-009 in combination with
paclitaxel achieved confirmed PRs. This observ a tion in the
phase Ib study led to the addition of a phase II cohort
that enrolled patients with BTC who w er e tr eated in the
second- or third-line setting. 

In the phase II cohort, pa tien ts with adv anced BTC
who had r eceiv ed one or two prior sy st emic therapies
w er e enr olled . In this study, pa tien ts r eceiv ed 10 mg/kg
of CTX-009 on days 1 and 15 plus paclitaxel 80 mg/m 
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Figure 2. COMPANION-002 study design. Reused with permission from [ 16 ]. Source: 
https://in vestors .compasstherapeutics .com/static-files/5016a517-1ab1-4f48-b6e1-ee78951f ef e3 . 
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ays 1, 8 and 15 of a 28-day cycle. Paclitaxel was chosen
ased on the safety and efficacy data from this phase Ib
tudy. A total of 24 pa tien ts w er e enr olled: nine (37%)
ith in trahepa tic cholangiocar cinoma, thr ee (13%)
ith extrahepatic cholangiocar cinoma, sev en (29%)
ith gallbladder cancer and five (21%) with ampullary

arcinoma. 
The primary end point of the phase II study was

v erall r esponse rate (ORR) and the ORR was 37.5%
n = 9/24 pa tien ts). Among 11 pa tien ts trea ted in the
econd-line, the ORR was 63.6% (n = 7/11) versus 15%
n = 2/13) among pa tien ts trea ted in the third-line
etting. The median duration of response was 6.9 months,
nd responses were seen in pa tien ts with all anatomic
ubtypes of BTC, including ampullary cancer. The median
r ogr ession-fr ee survival was 9.4 months and the survival

a te a t 1 year w as 53%. All pa tien ts experienced one
r more adverse events. The most frequent TEAEs of
rade 3 or higher w er e neutr openia (50.0%), hyper-

ension (16.7%), anemia (12.5%) and thrombocytopenia
8.3%) [ 28 ]. 

.3. Objectives 

he COMPANION-002 study (NCT05506943) ev alua tes
he efficacy and safety of CTX-009 in combination with
aclitax el versus paclitax el alone in pa tien ts with BTC

reated in the second-line setting. 

.4. Trial design 

OMPANION-002 is a multic ent er, randomized, phase II/III
tudy ( Figure 2 ) [ 16 ]. Pa tien ts are randomized to a 2:1
atio, and cr ossov er is allow ed to the exper imental ar m
at the time of pr ogr ession in the control arm for pa tien ts
tha t con tinue t o meet elig ibility crit eria. Stra tifica tion
factors include stage (locally advanced vs metastatic),
anatomic subtype of the primary tumor (in trahepa tic
cholang iocarcinoma v s other) and ECOG performanc e
status (0 or 1). 

3. M etho ds 

3.1. Eligibility criteria 

See Table 1 below [ 29 ]. Safety will be monitored through-
out the study and for 30 day s aft er the end of trea tmen t.
Adv erse ev ents will be assessed as defined by the
National Cancer Institute Common Terminology Criteria
for Adverse Events, version 5.0. 

3.2. Interventions 

CTX-009 will be administered at 10 mg/kg on Day 1
and Day 15 of every 28-day cycle. Paclitaxel will be
administered 80 mg/m2 on Day 1, Day 8 and Day 15 of
every 28-day cycle. 

3.3. Outcomes 

The primary end point is ORR per Response Ev alua tion
Cr iter ia in Solid Tumors version 1.1 (RECIST v1.1) by
independen t cen tral review (ICR). The secondary end
points are progression free surviv al, dura tion of response,
ov erall survival , disease contr ol rate, safety and quality of
life measured with EORTC QLQ - C30. 

https://investors.compasstherapeutics.com/static-files/5016a517-1ab1-4f48-b6e1-ee78951fefe3.
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Table 1. Eligibility criteria for COMPANION-002 enrollment. 

Inclusion criteria Exclusion criteria 

1. 18 years of age or older 
2. Histologically or cytologically confirmed unresectable advanced, 
metastatic, or r ecurr ent biliary tract cancers (including intrahepatic 
cholang iocarcinoma, extr ahepatic cholang iocarcinoma, 
gallbladder cancer and ampullary carcinoma) 
3. Patients must have r adiolog ically documented pr ogr ession after 
a prior gemcitabine and platinum containing chemotherapy 
regimen as first-line therapy for locally advanced unresectable or 
metastatic disease 

a. Patients who r eceiv ed perioperativ e tr eatmen t (adjuvan t and 
neoadjuvant) may be eligible, as determined by the Sponsor 
M edical M onitor 

b. Patients whose first-line regimen was modified due to toxicity 
before disease progression may be eligible, as determined by the 
Sponsor Medical Monitor 
4. At least one lesion measurable as defined by RECIST v1.1 
5. ECOG Performance Status 0–1 
6. Predicted life expectancy of at least 12 weeks 
7. No evidence of ongoing infection and adequate biliary excretion 
or patients whose adequate biliary excretion can be confirmed 
with the following pr ocedur es: 

a. Patients who underwent ERBD at least 1 week before the 
investigational drug treatment 

b. Patients with endobiliary stents are eligible, provided there is 
no evidence of obstruction 

c. Patients free of any signs of active or suspected uncontrolled 
infection after a drainage pr ocedur e 

d. Patients free of any risk of hemorrhage and with incision 
completely healed 
8. Adequate bone marrow, hepatic and renal function within 
14 days of randomization as described below. Patient must be free 
of G-CSF treatment and blood transfusion within 14 days prior to 
the lab test: 

a. ANC ≥1500/mm 3 

b. Hemoglobin ≥9.0 g/dl 
c. Platelet count ≥100,000/mm 3 

d. Total bilirubin ≤1.5 × ULN 
e. AST/ALT ≤3.0 × ULN ( ≤5 × ULN in case of hepatic metastasis) 
f. Estimated creatinine clearance ≥30 ml/min based on 

Cock roft- Gault 
g. Urine protein ≤1 + by Dipstick (only when urinalysis shows a 

protein dipstick result of > 1 positive [ + ], the total protein volume 
[ < 1.0 g/24 h] can be confirmed with a 24 h urine test) 

h. Serum amylase and lipase level ≤3 × ULN 
i. Serum Albumin ≥3.0 g/dl 

9. Female patients who are WCBP must have a negative pregnancy 
test (serum-hCG or urine-hCG performed at the Investigator’s 
discretion) within 14 days of randomization 
10. Female patients must be surgically sterile (or have a 
monogamous partner who is surgically sterile), or be at least 
2 y ears postmenopausal , or commit to use two ac c eptable forms of 
birth control (defined as the use of an IUD, a barrier method with 
spermicide , condoms , or an y form of hormonal c ontrac eptives) or 
abstinence for the duration of the study and for 6 months 
following the last dose of study trea tment . Male patients must be 
sterile (biologically or surgically) or commit to the use of a reliable 
method of birth control (condoms with spermicide) for the 
duration of the study and for 6 months following the last dose of 
study treatment 
11. Signed and dated IRB/IEC appr ov ed ICF before any 
pr otocol-dir ected scr eening pr ocedur es ar e performed 

1. Patients who are eligible to be treated with a molecularly targeted therapy on a labelled 
regimen after receiving first-line chemotherapy. Patients who r eceiv ed a molecularly 
target ed therap y as part of their first line treatment may be eligible, as det ermined b y the 
Sponsor Medical Monitor 
2. From the time point of screening, 

a. Less than 4 weeks have elapsed since patients had a surgery or major pr ocedur e 
b. Less than 2 weeks have elapsed from the last treatment date since patients had any 

r adiation ther apy 
3. Patients with PTBD 
4. Prior to the initial treatment of study drug, 

a. Less than 2 weeks have elapsed since patients had chemotherapy or hormone 
therapy 

b. Less than 2 weeks have elapsed since patients had anticancer immunotherapy or 
investigational drug treatment 

c. Less than 4 weeks since cryotherapy, radiofrequency ablation, anhydrous alcohol 
therapy, or photodynamic therapy, including TACE and TARE 
5. A history of the following cardiovascular diseases (please, consult the Sponsor Medical 
Monitor for a case-by-case evaluation): 

a. CHF that corresponds to Class II or a higher class under N Y HA classification, or less 
than 50% of left LVEF 

b. Uncontrolled hypertension (SBP/DBP > 140/90 mmHg) (e.g., patient with SBP/DBP 
> 140/90 mmHg despite the best care including optimizing the anti-hypertensive 
medication regimen) 

c. Patients with any history of hypertensive crisis or pre-existing hypertensive 
enc ephalopa thy 

d. Pulmonary hypertension 
e. My ocar dial infar ction 
f. Uncontrolled arrhythmia 
g. Unstable angina 
h. Patients with any significant vascular diseases (e.g., aortic aneurysm requiring 

surgery or recent peripheral artery thrombosis) within 6 months prior to the initial 
treatment of the investigational product 
6. History of hypersensitivity reactions to any components of the investigational product 
or other drugs of the same class (humanized/human monoclonal antibody drugs) or 
paclitaxel 
7. Patients with contraindications to paclitaxel therapy 
8. Patients with persistent, clinically significant toxicities (excluding hair loss) from 

previous anticancer treatment that corresponds to Grade 2 or a higher grade under 
NCI-CTCAE v5.0 
9. Symptomatic or uncontrolled CNS metastasis 
How ev er, patients with asymptomatic CNS metastasis that have been treated with either 
surgery or radiation can participate provided that systemic c ortic oster oid tr eatment was 
disc ontinued a t least 4 w eeks prior to scr eening and tha t the pa tient is r adiolog ically and 
neurologically stable or improving 
10. A history of the following hemorrhage-related or gastr oenter ological disease: 

a. A ctiv e hemorrhage , hemorrhagic diathesis , c oagulopa thy or tumor in grea t arteries 
b. History of clinically significant gastr oenter ological disease, such as peptic ulcer, GI 

bleeding, GI or non-GI fistula, perforation, abdominal abscess, clinical symptoms and 
signs of GI obstruction, need for parenteral hydration or nutrition, or IBD 
11. Current or recent (within 10 days prior to study treatment) use of full-dose oral or 
paren teral an ticoagulan ts or thrombolytic agen ts for therapeutic (as opposed to 
prophylactic) purpose will be excluded 

a. Prophylactic (i.e., for the patency of venous access devices) use of low 

molecular - weigh t heparin (i.e., enoxaparin 40 mg/day) is allowed if patient has INR < 2 or 
aPTT < / = 2x ULN within 14 days of study treatment 
12. Patients with current or recent (within 10 days of study treatment) use of aspirin 
( > 81 mg/day), or other NSAIDs, or other antiplatelets (i.e., dipyridamole, ticlopidine, 
clopidogrel and cilostazol) will be excluded 
13. Sev er e infection r equiring ongoing sy stemic an tibiotics, an tivirus drugs, etc., or other 
uncontrolled acute active infectious diseases 

Created using data from [ 29 ]. Source: https://clinicaltrials.gov/study/NCT05506943 . 
ANC: Absolute neutrophil count; aPTT: Activated partial thromboplastin time; BT: Biliary tract cancer; BTC: Biliary tract cancer; CHF : C ongestiv e heart failur e; CNS: 

Cen tral nervous sy st em; DBP: Diast olic blood pr essur e; ECG: Electr ocar diog r am; ECOG: Eastern Cooper a tive Onc ology Group; ERBD: Endosc opic r etr og r ade biliary 
dr ainage; G-CSF: Gr anulocyte c olony-stimula ting fact or; GI: Gastroint estinal; HBV: Hepatitis B virus; hCG: Human chorionic gonadotropin; HCV: Hepatitis C virus; 
IBD: Inflammatory bowel disease; ICF: Informed consent form; IEC: Independent Ethics Committee; INR: International normalized ratio; IRB: Institutional Review 

Board; IUD: Intrauterine device; LVEF: Left ventricular ejection fraction; NCI-CTCAE: Na tional Canc er Institute - Common Terminology Criteria for A dv erse Ev ents; 
NSAIDS: Nonst eroidal anti-inflammat ory drug; N Y HA: New York Heart Association; PTBD: Percutaneous transhepatic biliary drain; QT: absolut e QT int erval; QTcF: 
absolut e QT int erval correct ed for heart rat e b y Fridericia’s formula; RECIST v1.1: Response Evaluation Crit eria in Solid Tumors version 1.1; SBP: Systolic blood 
pr essur e; TACE: Transarterial chemoembolization; TARE: Transarterial radioembolization; ULN: Upper limit of normal; WCBP: Women of childbearing potential. 

https://clinicaltrials.gov/study/NCT05506943
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Table 1. Eligibility criteria for COMPANION-002 enrollment (c ont .). 

Inclusion criteria Exclusion criteria 

14. Patients with evidence of active HBV or HCV infection. Patients with positive HBsAg 
and/or detectable HBV DNA are eligible only if adequately controlled on antiviral therapy 
ac c ording to institutional standards and liver function eligibility criteria are also met. HCV 
patients showing sustained viral response or patients with immunity to HBV infection 
may enroll 
15. Patients with other sev er e diseases or uncontrolled illnesses that w arr ant the exclusion 
from the study (permitted only if medically controlled) including but not limited to: 

a. Pre-existing hemoptysis ( ≥1/2 teaspoon of bright red blood per episode) within 
28 days prior to screening 

b. Major, unhealed injury, active ulcer, or untreated fracture 
c. Pre-existing conditions of cer ebr ovascular incident (ischemic or hemorrhagic stroke), 

transient ischemic attack or subarachnoid hemorrhage within 6 months prior to screening 
d. Moderate to sev er e ascites and/or pleural effusion. How ev er, enr ollment is permitted 

for patients with ascitic fluid as long as paracentesis is not r equir ed to impr ov e the 
condition 

e. Interstitial lung disease or pulmonary fibrosis 
16. Patients expected to r equir e anticancer treatment other than the investigational 
product during the clinical study 
17. Pregnant or lactating patients, or patients planning to become pregnant during the 
clinical study 
18. A history of primary malignant tumor other than BTC will be excluded, except for 
malignancies with a negligible risk of metastasis or death (e.g., 5-year OS rate > 90%). 
Prior malignancy history will be evaluated on a case-by-case basis by the Sponsor Medical 
Monitor 
19. Clinically significant abnormal ECG findings or history determined as clinically 
significant by the Investigator 
20. QTcF interval > 450 msec at the time of screening 

Created using data from [ 29 ]. Source: https://clinicaltrials.gov/study/NCT05506943 . 
ANC: Absolute neutrophil count; aPTT: Activated partial thromboplastin time; BT: Biliary tract cancer; BTC: Biliary tract cancer; CHF : C ongestiv e heart failur e; CNS: 

Cen tral nervous sy st em; DBP: Diast olic blood pr essur e; ECG: Electr ocar diog r am; ECOG: Eastern Cooper a tive Onc ology Group; ERBD: Endosc opic r etr og r ade biliary 
dr ainage; G-CSF: Gr anulocyte c olony-stimula ting fact or; GI: Gastroint estinal; HBV: Hepatitis B virus; hCG: Human chorionic gonadotropin; HCV: Hepatitis C virus; 
IBD: Inflammatory bowel disease; ICF: Informed consent form; IEC: Independent Ethics Committee; INR: International normalized ratio; IRB: Institutional Review 

Board; IUD: Intrauterine device; LVEF: Left ventricular ejection fraction; NCI-CTCAE: Na tional Canc er Institute - Common Terminology Criteria for A dv erse Ev ents; 
NSAIDS: Nonst eroidal anti-inflammat ory drug; N Y HA: New York Heart Association; PTBD: Percutaneous transhepatic biliary drain; QT: absolut e QT int erval; QTcF: 
absolut e QT int erval correct ed for heart rat e b y Fridericia’s formula; RECIST v1.1: Response Evaluation Crit eria in Solid Tumors version 1.1; SBP: Systolic blood 
pr essur e; TACE: Transarterial chemoembolization; TARE: Transarterial radioembolization; ULN: Upper limit of normal; WCBP: Women of childbearing potential. 
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.4. Sample size 

he planned sample size is approximately 150 patients.
his is a multic ent er study with 32 study sites. 

.5. Statistical methods 

his study was designed to detect a 23% absolute
ifference in response rate between the two arms, with
0% power and a two-sided alpha of 0.05. 

. Conclusion 

ased on the clinical results from a previous phase Ib/II
nvestiga tion, the utiliza tion of CTX-009 with paclitaxel
 ould pot entially offer a fav orable risk -benefit pr ofile in
a tien ts with advanced BTC. This manuscript delineates

he methodology employed in the COMPANION-002
tudy, an ongoing phase II/III trial designed to assess
he effectiveness and safety of CTX-009 combined with
aclitaxel compared with paclitaxel as a monotherapy in

he second-line setting for pa tien ts with advanced BTC. 
Article highlights 

• Most patients with biliary tract cancer (BTC) r eceiv e diagnoses at 
an advanced stage of the disease when prognoses are poor. 

• Given the limited survival benefit observed with current therapies, 
ther e r emains a need for nov el therapeutic r egimens to tr eat 
patients with advanced BTC in the second-line setting after failure 
of fron t -line regimens. 

Background & rationale 
• CTX-009 combined with paclitaxel has shown clinical benefit with 

manageable toxicity in patients with advanced BTC. 
• The c ombina tion of CTX-009 and paclitaxel c ould be beneficial for 

patients with BTC as a second-line therapy for advanced disease. 
COMPANION-002 study design & eligibility criteria 
• COMPANION-002 is a multicenter, randomized, phase II/III study 

evaluating the efficacy and safety of CTX-009 in combination with 
paclitaxel as second-line treatment for patients with advanced or 
metastatic BTC. 

• Eligible patients with a histologically or cytologically confirmed 
diagnosis of previously treated, locally advanced unresectable or 
metastatic BTC will be randomly assigned to r eceiv e CTX-009 in 
c ombina tion with paclitaxel or paclitaxel alone in a 2:1 ratio. 

Outc ome measur es/end points 
• The primary end point is overall response rate. 
• Secondary end points are progression free survival and overall 

survival. 
Conclusion 
• The CTX-009 study will further define the role of CTX-009 in 

patients with advanced BTC. 

https://clinicaltrials.gov/study/NCT05506943


2246 N. AZAD ET AL. 

A

T  

i  

i  

G  

m  

a  

B  

R  

R

A

A  

r  

a  

a

F

O  

C  

S  

M  

t  

t  

M  

G  

C  

P  

T  

T  

t  

T  

K  

B  

E  

P  

O  

t  

E  

p  

B  

S  

I  

t  

M  

T  

a  

A  

A  

o  

o  

c  

m

C

H  

E  

o  

P  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

◦
◦

cknowledgments 

he authors thank all the pa tien ts and their families and the
nvestigators and staff at the clinical sites for their participation
n this on-going study. The authors would like to thank N
ampp, A Giffor d , K Herr era, P Gonzalez, K Ocasio, K Sachsen-
eier and T Schuetz for their medical writing and editorial

ssistance . A dditionally, the authors offer appreciation to U
rown-Glaberman, M Tejani, S Gadde, F Bteich, R White, D
ichards, V Cline, A Faridi, S Nallapareddy, M Pelster, D Hsieh and
 Dunne. 

uthor contributions 

ll authors have fulfilled authorship cr iter ia, including cr itically
eviewing the manuscript for important int ellectual c ont ent . A ll
uthors r eview ed the final v ersion and agr eed with the c ont ent
nd appr ov ed of the decision to submit. 

inancial disclosure 

 Aranha: Research funding to institution from: Amgen,
 ompass Therapeutics , Ipsen, Pfizer. Faculty: OncLive State of
cience Summit. Advisory board: BostonGene, Seagen. Panel
ember: ASCO , ASTRO , NCCN. S Paulson: Research funding

o individual fr om: Buzzar d Phar maceuticals. R esearch funding
o institution fr om: AstraZeneca, Bay er, BioNTech SE, Bristol

yers Squibb, Camurus, Deciphera, Exelixis, G1 Therapeutics,
ilead Scienc es, Gritst one Bio, Hut chinson, Incyt e, Innov a tive
 ellular Therapeutics , Inspirna, Ipsen, ITM Onc olog ics, Lilly
harmaceuticals, Merck, Novartis, Nucana, Regenxbio, Relay
herapeutics , Seattle Genetics , Sotio, Taiho Pharmaceutical,
r ansTher a Biosciences , Zentalis . A Kalyan: Research funding
 o institution from: A straZeneca, Brist ol Myers Squibb. NH
ran: Is the recipient of the K23MD017217-01A1 awar d . RK
elley: Research funding to institution from: Ag ios, A straZeneca,
ayer, BMS, Compass Therapeutics, Eli Lilly, EMD Serono,
xelixis, Genentech/Roche, L o xo Oncology, Merck, Novartis,
artner Therapeutics, QED, Relay Therapeutics, Servier, Surface
nc ology, Taiho, Tyra Bioscienc es. CY Liao: Research funding
 o institution from: A straZeneca, Brist ol Myers Squibb, Eli Lilly,
xelixis, Gritstone, Incyte, Leap Therapeutics, Loxo, Relay Thera-
eutics, Symphogen, Taiho Pharmaceutical, TerSera, TransThera
ioscienc es. L Du: Research funding t o institution from: Bost on
cientific, C ompass Therapeutics , Genent ech, IGM Bioscienc es,

ncyte, Novartis, Pfizer. RK Kelley: Consulting/advisory fees
o institution from: A gios, AstraZ eneca, BMS, Exelixis, Ipsen,

erck. Consulting/advisory fees to individual from: Compass
herapeutics , Exact Sciences , Kinnate, Regeneron, Tyr a Ther -
peutics, J-P harma Inc. Tr avel support to individual from:
str aZeneca, Merck. AB El-Khoueiry: Gr ants to institution from:
 st ex, A straZ eneca, A uransa, Fulgent.The authors have no
ther relev an t affilia tions or financial inv olv ement with any
rganiza tion or en tity with a financial interest in or financial
onflict with the subject matter or materials discussed in the
anuscript apart from those disclosed. 

ompeting interests disclosure 

S Hochster: C onsulting: C ompass Therapeutics . S Paulson:
mplo yed b y Day One Biopharmac euticals. St ock and other
wnership interests: Actinium. Honoraria from: Array Bio-
harma, Cardinal Health, C urio Science . Consulting or advisory
role: AADi, A dvanced A ccelera tor Applica tions , Agenus , Amgen,
Arr ay BioP harma, A st ellas Pharma, A straZeneca, Bayer, Brist ol
Myers S quibb, Eisai, EMD S erono, Exelixis, Hutchinson, Incyte,
Ipsen, Jazz Pharmaceuticals, Lilly Pharmaceuticals, Mirati Ther-
apeutics , Novartis , Pfiz er, QED T herapeutics, S eagen, S ervier,
Str omatis Pharma, Takeda. Speakers’ Bur eau: Ideo Oncology.
Trav el , Ac c ommodations, Expenses t o individual from: AADi,
C amurus, Mirati T herapeutics, Nucana, Pfiz er. A Kalyan: Hon-
oraria fr om: Samumed . Speakers’ Bur eau: A straZeneca, Bost on
Scien tific, Exelixis, Genen tech/Roche. Consulting or advisory
role: A straZeneca, Bost on Scientific, BTG, Elevar Therapeu-
tics , Exelixis , Genent ech, Incyt e. CY Liao: Member of the
NCCN Hepat obiliary Canc er Panel. Consulting role: AstraZeneca,
Boston Scientific, Eli Lilly, I ncyte, I psen, Lantheus, Tr ansTher a
Bioscienc es. Speaker: A straZeneca, Incyt e. AB El-Khoueiry: Con-
sulting and advisory board participation: AstraZeneca, BMS,
Exelixis, Genentech, Merck, Qurient, Senti Biosciences, Tallac.
Unpaid membership and roles: Co-chair of hepatobiliary can-
c ers subc ommitt ee, Southwest Onc ology Group Member of NCI
hepat obiliary canc ers task forc e. L Du: Consulting and advisory
board participation: American Physician Institute , AstraZ eneca,
B oston Scientific, Br istol Myers Squibb, Exelixis, Ipsen, Pfizer.
Speaker: American Phy sician Institut e. SD Kamath: Consulting
and advisory role: Exelixis, Foundation Medicine, Guardant
Health, Pfizer (for mer ly Seagen), Takeda, Tempus. Speaker’s
Bur eau: AstraZeneca, Mer ck, Pfizer (for mer ly Seagen), Takeda.
RT Shr off: Advisory Boar d Member: A st ellas, A straZeneca,
B oehr inger Ingelheim Phar ma, Clovis, Duo Oncology, Genen-
t ech, Incyt e. Servier (Ang ios), Zymewor ks. Advisory B oard
M ember/DMC: M er ck. Advisory Boar d Member/Resear ch Fund-
ing: QED Ther apeutics, Taiho. IDMC: Ability P harmaceuticals.
Resear ch funding fr om: Bay er, Bristol-My ers Squibb, Exelixis,
IMV Inc, L o xo, Nov ocur e, Nucana, Pieris, Rafael Pharmaceuticals,
Seagen. Consulting: AbbVie, Hookipa Pharma, Syros Pharma-
ceuticals. The authors have no other c ompeting int erests or
relev an t affilia tions with any organization or entity with the
subject matter or materials discussed in the manuscript apart
from those disclosed. 

Writing disclosure 

No writing assistance was utilized in the production of this
manuscript. 

Ethical conduct of r esear ch 

The authors attest that the study prot oc ol was appr ov ed by the
appropriate ethics committee or institutional review board at
each participa ting cen ter (please, see the full list belo w). T he
pr ocedur es defined in the protocol w er e established to ensure
that performance and evaluation of the study and r ecor ding of
the out c omes by the sponsor and the investigator comply with
the ethical regulations based on the Declaration of Helsinki, US
FDA, and relev an t bylaws. All participan ts will provide written
informed consent before enrollment. 

List of institutional re vie w boards (IRBs) that 
approved the study protocol 

Central IRB: WCG 

Local IRBs: 
� McKesson IRB 



FUTURE ONCOLOGY 2247 

P

F  

t  

i

R

P  

a
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� Mayo Clinic IRB 
� Northwestern IRB 
� University of Chicago IRB 
� Stanford IRB 
� Massachusetts General Hospital IRB 
� Johns Hopkins Medicine IRB 
� University of California San Francisco IRB 
� Cleveland Clinic IRB 
� R oswell Par k Compr ehensiv e Canc er Cent er IRB 
� BRANY-Montefiore IRB 
� Columbia University IRB 

r evious pr esenta tion 

or any studies that have been presented at a c onferenc e prior
o submission need to be acknowledged and the abstract cited
n the r efer ence list [ 30–33 ]. 

eferences 

apers of special note have been highlighted as: •• of consider-
ble interest 

1. Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024.
CA Cancer J Clin. 2024;74:12–49. doi: 10.3322/caac.21820 

2. SEER*Explorer Application [Int ernet]. [cit ed 2024 Mar 5].
Av ailable from: h ttps:// seer.cancer.gov/ statistics-netwo
rk/explorer/applica tion.h tml?site=1&da ta _ type=1&gra 
ph _ type=2&compareBy=se x&chk _ se x _ 3=3&chk _ se x _ 2 
=2&rate _ type=2&race=1&age _ range=1&hdn _ stage=1 
01&advopt _ precision=1&advopt _ show _ ci=on&hdn _ vie 
w=0&advopt _ show _ apc=on&advopt _ display=2#results 
Region0 . 

3. Oh D-Y, Ruth He A, Qin S, et al. Durvalumab plus gem-
citabine and cisplatin in advanced biliary tract cancer.
NEJM Evidenc e [Int ernet]. 2022 [cit ed 2023 Dec 20];1.
Av ailable from: h ttps:// evidence.nejm.org/ doi/ 10.1056/
EV IDoa2200015 . doi: 10.1056/ EV IDoa2200015 

4. Kelley RK, Ueno M, Yoo C, et al . Pembr olizumab in
combination with gemcitabine and cisplatin compared
with gemcitabine and cisplatin alone for pa tien ts with
advanced biliary tract cancer (KEYNOTE-966): a ran-
domised , double-blind , plac ebo-c ontr olled , Phase III trial.
The Lancet. 2023;401:1853–1865. doi: 10.1016/S0140-67
36(23)00727-4 

5. Lamarca A, Palmer DH, Wasan HS, et al. Second-line
FOLFOX chemotherapy v ersus activ e sympt om c ontrol
for advanced biliary tract cancer (ABC-06): a Phase III,
open-label , randomised , contr olled trial. Lancet Oncol.
2021;22:690–701. doi: 10.1016/S1470- 2045(21)00027- 9 

6. G oyal L, Meric -Bernstam F, Hollebecque A, et al. Futiba-
tinib for FGFR2-rearranged in trahepa tic cholangiocarci-
noma. N. Engl. J. Med. 2023;388:228–239. doi: 10.1056/NE
JMoa2206834 

7. A bou-A lfa GK, Sahai V, Hollebecque A, et al. Pemigatinib
for pr eviously tr eated , locally adv anced or metasta tic
cholang iocarcinoma: a multic entre, open-label, Phase II
study. Lanc et Onc ol. 2020;21:671–684. doi: 10.1016/S147
0- 2045(20)30109- 1 

8. A bou-A lfa GK, Macarulla T, Javle MM, et al.
Ivosidenib in IDH1-mutan t, chemotherapy -
refract ory cholang iocarcinoma (ClarIDHy): a
multicentr e, randomised , double-blind , placebo-
contr olled , Phase III study. Lancet Oncol.
2020;21:796–807. doi: 10.1016/S1470-2045(20)
30157-1 

9. Benson AB, D’Angelica MI, Abrams T, et al. NCCN
Guidelines R ©

Insights: Biliary Tract Cancers, Version
2.2023. J Natl Compr Canc Netw. 2023;21:694–704.
doi: 10.1200/JCO.23.02005 

10. Mer ic-B er nstam F, Makker V, Oaknin A, et al. Efficacy
and safety of trastuzumab deruxtecan in pa tien ts with
HER2-expressing solid tumors: primary results from the
DESTINY-PanTumor02 Phase II trial. JCO. 2024;42:47–58.
doi: 10.1200/JCO.23.02005 

11. Harding JJ, Fan J, Oh D-Y, et al. Zanidatamab for HER2-
amplified , unr esectable, locally advanced or metastatic
biliary tract cancer (HERIZON-BTC-01): a multicentre,
single-arm, Phase IIb study. Lanc et Onc ol. 2023;24:772–
782. doi: 10.1016/S1470- 2045(23)00242- 5 

12. Graham RP, Barr Fritcher EG, Pestova E, et al . Fibr oblast
g rowth fact or rec ept or 2 translocations in intrahepatic
cholangiocar cinoma. Hum Pathol . 2014;45:1630–1638.
doi: 10.1016/j.humpath.2014.03.014 

13. Ross JS, Wang K, Gay L, et al. New rout es t o target ed
therapy of in trahepa tic cholangiocar cinomas r ev ealed by
next -gener ation sequencing. Onc olog ist. 2014;19:235–
242. doi: 10.1634/theoncologist.2013-0352 

14. Arai Y, Totoki Y, Hosoda F, et al . Fibr oblast gr owth
fact or rec ept or 2 tyrosine kinase fusions define a unique
molecular subtype of cholangiocarcinoma. Hepatology.
2014;59:1427–1434. doi: 10.1002/hep.26890 

15. Boscoe AN, Rolland C, Kelley RK. Frequency and prognos-
tic sig nificanc e of isocitrat e dehy dr ogenase 1 mutations
in cholangiocarcinoma: a systematic literatur e r eview. J
Gastroint est Onc ol. 2019;10:751–765. doi: 10.21037/jgo.2
019.03.10 

16. C ompass Therapeutics: C orpora te Presen ta tion
[Int ernet]. 2024 [cit ed 2024 Apr 25]. Available from:
https://investors .compasstherapeutics .com/static-files/5 
016a517- 1ab1- 4f48- b6e1- ee78951f ef e3 

17. Cai C, Wang X, Fu Q, et al. The VEGF expression associated
with prognosis in pa tien ts with in trahepa tic cholangio-
carcinoma: a sy st ematic review and meta-analysis. World
J Surg Oncol. 2022;20:40. doi: 10.1186/s12957- 022- 02511
-7 
•• Supports the potential benefit of targeting VEGF in
patients with biliary tract cancer. 

18. Mancinelli R, Mammola CL, Sferra R, et al. Role of
the angiogenic factors in cholangiocarcinoma. Appl Sci.
2019;9:1393. doi: 10.3390/app9071393 

19. Simone V, Brunetti O, Lupo L, et al. Targeting angiogen-
esis in biliary tract cancers: an open option. Int J Mol Sci.
2017;18:418. doi: 10.3390/ijms18020418 

20. Ishimura N, Bronk SF, Gores GJ. Inducible nitric oxide
syn thase up-regula t es Not ch-1 in mouse cholang io-
cytes: implications for carcinogenesis. Gastroenterol-
ogy. 2005;128:1354–1368. doi: 10.1053/j.gastro.2005.01.
055 

21. Mazur PK, Riener M-O, Jochum W, et al. Expression and
clinic opatholog ical sig nificanc e of not ch sig naling and
c ell-fat e genes in biliary tract cancer. Am J Gastr oenter ol .
2012;107:126–135. doi: 10.1038/ajg.2011.305 

22. Rauff B, Malik A, Bhatti YA, et al. Notch signalling
pa thw ay in development of cholangiocarcinoma. World

https://doi.org/10.3322/caac.21820
https://seer.cancer.gov/statistics-network/explorer/application.html?site=1&data_type=1&graph_type=2&compareBy=sex&chk_sex_3=3&chk_sex_2=2&rate_type=2&race=1&age_range=1&hdn_stage=101&advopt_precision=1&advopt_show_ci=on&hdn_view=0&advopt_show_apc=on&advopt_display=2#resultsRegion0
https://evidence.nejm.org/doi/10.1056/EVIDoa2200015
https://doi.org/10.1056/EVIDoa2200015
https://doi.org/10.1016/S0140-6736(23)00727-4
https://doi.org/10.1016/S1470-2045(21)00027-9
https://doi.org/10.1056/NEJMoa2206834
https://doi.org/10.1016/S1470-2045(20)30109-1
https://doi.org/10.1016/S1470-2045(20)30157-1
https://doi.org/10.1200/JCO.23.02005
https://doi.org/10.1200/JCO.23.02005
https://doi.org/10.1016/S1470-2045(23)00242-5
https://doi.org/10.1016/j.humpath.2014.03.014
https://doi.org/10.1634/theoncologist.2013-0352
https://doi.org/10.1002/hep.26890
https://doi.org/10.21037/jgo.2019.03.10
https://investors.compasstherapeutics.com/static-files/5016a517-1ab1-4f48-b6e1-ee78951fefe3
https://doi.org/10.1186/s12957-022-02511-7
https://doi.org/10.3390/app9071393
https://doi.org/10.3390/ijms18020418
https://doi.org/10.1053/j.gastro.2005.01.055
https://doi.org/10.1038/ajg.2011.305


2248 N. AZAD ET AL. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

J Gastroint est Onc ol. 2020;12:957–974. doi: 10.4251/wjgo
.v12.i9.957 
•• Supports the potential benefit of targeting the
Notch signaling c asc ade in patients with biliary tract
cancer. 

23. Yoon HA, Noh MH, Kim BG, et al. Clinic opatholog ical
sig nificanc e of alt ered Not ch sig naling in extrahepatic
cholangiocarcinoma and gallbladder carcinoma. World J
Gastr oenter ol . 2011;17:4023–4030. doi: 10.3748/wjg.v17.
i35.4023 

24. Lobov IB, Renard RA, Papadopoulos N, et al. Delta-
like ligand 4 (Dll4) is induced by VEGF as a negative
regulator of angiogenic spr outing. Pr oc Natl Acad Sci USA.
2007;104:3219–3224. doi: 10.1073/pnas.0611206104 

25. Li J-L, Sainson RCA, Oon CE, et al. DLL4-Notch signaling
mediates tumor resistance to anti-VEGF therapy in vivo .
Cancer Res. 2011;71:6073–6083. doi: 10.1158/0008-5472.
CAN- 11- 1704 
•• Supports the rationale for simultaneously target-
ing VEGF and DLL4. 

26. Kuhnert F, Chen G, Coetzee S, et al. Dll4 blockade in
stromal c ells mediat es antitumor effects in preclinical
models of ovarian cancer. Cancer Res. 2015;75:4086–
4096. doi: 10.1158/0008- 5472.CAN- 14- 3773 
27. Lee J, Kim S, Hong J, et al. Abstract P02–03: phase Ia/Ib
dose-escalation study of ABL001 (CTX-009, bispecific
antibody targeting DLL4 and VEGF-A) as a single agent
in pa tien ts with adv anc ed solid tumors. Mol Canc er Ther-
apeut. 2021;20:P02–03. doi: 10.1158/ 1535-7163.TAR G-21- 
P02-03 
•• Presented the phase I data for CTX-009. 

28. Oh D-Y, Park JO, Kim JW, et al. CTX-009 (ABL001), a
bispecific antibody targeting DLL4 and VEGF A, in com-
bination with paclitaxel in pa tien ts with adv anced biliary
tract cancer (BTC): a Phase II study. JCO. 2023;41:540–540.
doi: 10.1200/JCO.2023.41.4 _ suppl.540 
•• Phase II study supporting the design of the
COMPANION-002 randomized study. 

29. National Library of Medicine [Internet]. Bethesda, MD;
[cited 2024 Apr 25]. Available from: https://clinicaltrials.g
ov/study/NCT05506943 

30. ASCO GI. January 20, 2023, San Francisco [#TPS640]. 
31. Cholangiocarcinoma Foundation Annual Conference.

April 13, 2023, Salt Lake City [#20984]. 
32. Cholang iocarcinoma Summit. Oct ober 20, 2023, Sc otts-

dale [none]. 
33. ASCO GI. January 17, 2024, San Francisco [#TPS587]. 

https://doi.org/10.4251/wjgo.v12.i9.957
https://doi.org/10.3748/wjg.v17.i35.4023
https://doi.org/10.1073/pnas.0611206104
https://doi.org/10.1158/0008-5472.CAN-11-1704
https://doi.org/10.1158/0008-5472.CAN-14-3773
https://doi.org/10.1158/1535-7163.TARG-21-P02-03
https://doi.org/10.1200/JCO.2023.41.4_suppl.540
https://clinicaltrials.gov/study/NCT05506943

	1.Introduction
	2.Background rationale
	2.1.Monotherapy study: phase I study (NCT03292783)
	2.2.Combination study: phase Ib/II (NCT04492033)
	2.3.Objectives
	2.4.Trial design

	3.Methods
	3.1.Eligibility criteria
	3.2.Interventions
	3.3.Outcomes
	3.4.Sample size
	3.5.Statistical methods

	4.Conclusion
	Acknowledgments
	Author contributions
	Financial disclosure
	Competing interests disclosure
	Writing disclosure
	Ethical conduct of research
	List of institutional review boards (IRBs)
that approved the study protocol
	Previous presentation
	References



