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BACKGROUND
 ▶ Bicycle® molecules are an innovative therapeutic class in development that 

offers the manufacturing and pharmacokinetic (PK) properties of a small molecule 
with the high binding specificity of a biologic,1–3 making them ideally suited for the 
targeted delivery of a range of payloads such as cytotoxins to solid tumors

 ▶ BT5528 is a Bicycle® Toxin Conjugate comprising a bicyclic peptide targeting 
EphA2 linked to the cytotoxin MMAE1 (Figure 1)

 ▶ EphA2 is overexpressed in many cancers leading to oncogenesis, angiogenesis, 
and metastasis, and its expression correlates with poor clinical outcome4–7

 ▶ Prior selected therapies targeting EphA2 have been associated with significant 
toxicity and limited efficacy8–10 

 ▶ Preclinical tumor models have shown antitumor activity with BT5528, with rapid 
systemic clearance and tumor retention1 

 ▶ These favorable preclinical studies supported this Phase 1/2 first-in-human 
dose escalation and dose expansion study to assess safety and efficacy 
of BT5528 monotherapy or in combination with nivolumab in patients with 
advanced solid tumors (NCT04180371); results from the monotherapy cohorts of 
dose escalation and dose expansion are reported here

CONCLUSIONS
 ▶ BT5528 demonstrated an emerging differentiated safety profile and 

antitumor activity in patients with advanced solid tumors, particularly 
in urothelial cancer 

 — BT5528 was not associated with safety concerns that have 
been reported for other EphA2-targeting therapies, such as 
hematological toxicities8–10 

 — In addition to the RP2D (6.5 mg/m2 Q2W) a dose of 5 mg/m2 QW 
also demonstrated antitumor activity and an acceptable and 
differentiated safety profile

 ▶ These results support further development of BT5528 as 
monotherapy and in combination with nivolumab and potentially other 
agents in select tumor types
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EphA2-targeting Bicycle® Toxin Conjugate BT5528 in patients with advanced solid tumors:  
A Phase 1/2 study

FIGURE 1. SCHEMATIC OF BT5528

MMAE toxin

Val-cit cleavable linker

EphA2-targeting Bicycle® molecule

RESULTS
Demographics

 ▶ As of 14 March 2024, 128 patients had received BT5528 monotherapy 
across the dose escalation and dose expansion parts of the study; baseline 
demographics and disease characteristics are reported in Table 1 
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TABLE 1. BASELINE PATIENT DEMOGRAPHICS AND 
CLINICAL CHARACTERISTICS 

Characteristic
All monotherapy 

 (N=128)a

Age, years, median (range) 63 (33–82)

Sex, n (%)
Female
Male

78 (61)
50 (39)

Race, n (%)
Asian
Black or African American
White
Other/unknown/not disclosed

7 (5)
3 (2)

96 (75)
22 (17)

ECOG PS, n (%)
0
1

52 (41)
76 (59)

Primary diagnosis, n (%)
Ovarian cancer
Urothelial cancer
Lung cancer
Breast cancer
Head and neck cancer
Pancreatic cancer
Esophageal cancer
Gastric/upper GI cancer
Other/unknown

47 (37)
34 (27)

11 (9)
9 (7)
8 (6)
8 (6)
5 (4)
3 (2)
3 (2)

Median prior lines of therapy (range) 4 (1–13)

Types of prior therapy, n (%)
Platinum-based
Taxane-based
Checkpoint inhibitor
PARP inhibitor
Sacituzumab govitecan
Enfortumab vedotin
FGFR inhibitor

118 (92)
84 (66)
67 (52)
25 (20)
12 (9)
8 (6)
4 (3)

aIncludes dose escalation and expansion.

FIGURE 2. (A) CHANGE FROM BASELINE IN TUMOR SIZE AND (B) DURATION 
OF RESPONSE IN EFFICACY-EVALUABLE UROTHELIAL CANCER PATIENTSa,b

aSeven patients did not have adequate post-baseline disease assessments and were not evaluable for efficacy. 
bConfirmed and unconfirmed responses per RECIST v1.1. cEphA2+ expression used a cutoff of TPS >1 by IHC using 
mAbs; NS indicates no sample available for testing. dConfirmed and unconfirmed.
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FIGURE 3. CONCENTRATION-TIME PROFILES OF BT5528 AND MMAE
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TABLE 2. SAFETY SUMMARY FOR BT5528

Category, n (%)
All monotherapy 

dose esc+exp
N=128

6.5 mg/m2 Q2W 
dose esc+exp

n=74

5 mg/m2 QW 
dose esc

n=24

TEAEs 124 (97) 71 (96) 23 (96)

TRAEs 112 (88) 67 (91) 20 (83)

TEAEs Grade ≥3 64 (50) 36 (49) 11 (46)

TRAEs Grade ≥3 34 (27) 16 (22) 3 (13)

SAEs 39 (31) 19 (26) 8 (33)

TRSAEs 12 (9) 6 (8) 0

DLTs 7 (5) 1 (1) 1 (4)

TEAEs leading to dose 
interruption

39 (31) 16 (22) 6 (25)

TEAEs leading to dose 
reduction 12 (9) 2 (3) 1 (4)

TEAEs leading to dose 
discontinuation

4 (3) 2 (3) 0

TRAEs reported in ≥15% of patients, n (%)

Nauseaa 58 (45) 37 (50) 7 (29)

Fatigue 44 (34) 27 (37) 8 (33)

Diarrhea 35 (27)  23 (31) 3 (13)

Vomitinga 27 (21) 13 (18) 3 (13)

Anemia 25 (20)  15 (20) 3 (13)

Decreased appetite 21 (16)  15 (20) 3 (13)

Alopecia 20 (16) 12 (16) 2 (8)

Pyrexia 17 (13)  13 (18) 0
aProphylactic anti-emetics were required in the dose expansion phase and for the 5 mg/m2 QW dose.

TABLE 3. TRAES OF INTEREST FOR BT5528

Category, n (%)

All monotherapy 
dose esc+exp

N=128

6.5 mg/m2 Q2W 
dose esc+exp

n=74

5 mg/m2 QW
dose esc

n=24

Any 
Grade

Grade  
≥3

Any 
Grade

Grade  
≥3

Any 
Grade

Grade  
≥3

Peripheral neuropathya 26 (20) 0 14 (19) 0 7 (29) 0

Neutropenia 13 (10) 6 (5) 6 (8) 2 (3) 2 (8) 1 (4)

Ocular disordersb 3 (2) 0 2 (3) 0 1 (4) 0

Hyperglycemiac 4 (3) 1 (<1) 3 (4) 1 (1) 1 (4) 0

Skin reactionsd 13 (10) 0 10 (14) 0 0 0

Hemorrhagee 0 0 0 0 0 0
aPeripheral neuropathy SMQ [broad]. bPreferred terms defined in Eye Disorders SOC. cHyperglycemia/new onset 
diabetes mellitus SMQ [broad]. dIncludes the SCAR SMQ and the preferred terms defined in Skin and Subcutaneous 
Disorders SOC, excluding alopecia. eHemorrhage SMQ (excluding laboratory terms) [narrow].

TABLE 4. BEST OVERALL RESPONSE IN EFFICACY-EVALUABLE PATIENTS  

BORa, n (%)

All cancers

All monotherapy
dose esc+exp 

N=113b

6.5 mg/m2 Q2W 
dose esc+exp

n=66c

6.5 mg/m2 Q2W 
dose exp

n=52c

5 mg/m2 QW 
dose esc

n=21d

CR 1 (<1) 0 0 0

PR 13 (12) 8 (12) 7 (13) 3 (14)

SD 47 (42) 26 (39) 21 (40) 9 (43)

PD 50 (44) 32 (49) 24 (46) 8 (38)

ORR 14 (12) 8 (12) 7 (13) 3 (14)

CBRe 30 (27) 19 (29) 15 (29) 5 (24)

BORa, n (%)

Urothelial cancer

All monotherapy
dose esc+exp

N=29d

6.5 mg/m2 Q2W 
dose esc+exp

n=16

6.5 mg/m2 Q2W 
dose exp

n=11

5 mg/m2 QW 
dose esc

n=11d

CR 0 0 0 0

PR 10 (34) 5 (31) 5 (45) 3 (27)

SD 7 (24) 3 (19) 1 (9) 4 (36)

PD 11 (38) 8 (50) 5 (45) 3 (27)

ORR 10 (34) 5 (31) 5 (45) 3 (27)

CBRe 12 (41) 6 (38) 5 (45) 4 (36)
aConfirmed and unconfirmed responses reported; data cutoff date of 26 April 2024 for efficacy. bTwo patients in the all 
monotherapy group were not evaluable (1 with urothelial cancer and one with “other” cancer). cIn dose expansion phase, 
anti-emesis prophylaxis was made mandatory (unlike dose escalation, where it was not allowed) leading to improved 
response profile. done patient was NE. eCR + PR + SD ≥4 months.

TABLE 5. MEAN PK PARAMETERS OF BT5528 AND MMAE

Parameter
6.5 mg/m2 Q2W 5 mg/m2 QW

AUC0–28day 
(ng*h/mL)

Cmax 
(ng/mL)

AUC0–28day 
(ng*h/mL)

Cmax 
(ng/mL)

Conjugate (BT5528) 2836 1041 4363 801

Unconjugated MMAE 1928 25.2 2890 20.4

METHODS
 ▶ Adults with recurrent metastatic solid tumors known to express EphA2 who have 

exhausted all standard treatment options were included
 ▶ For dose escalation, patients received BT5528 IV at a starting dose of 2.2 mg/m2 

QW and were enrolled sequentially to increasing doses of BT5528;  
a 3 + 3 design was used for the first two dose levels, and then a Bayesian 
Logistic Regression Model was used for the remaining dose levels up to a 
maximum dose of 8.5 mg/m2 QW or 10.0 mg/m2 Q2W

 — The RP2D of 6.5 mg/m2 Q2W was further evaluated in select tumor types as 
part of dose expansion 

 — For dose optimization, 5 mg/m2 QW was selected as a potentially efficacious 
dose with an acceptable safety profile, for further evaluation in select tumor 
types for dose escalation

 ▶ The primary endpoints for dose escalation were incidence and severity of 
treatment-related adverse events (TRAEs) and dose-limiting toxicities with 
the objective of defining the maximum tolerated dose and RP2D; secondary 
objectives included preliminary antitumor activity and PK

 — For dose expansion, the primary objective was to assess clinical activity of  
BT5528, including objective response rate (ORR), clinical benefit rate (CBR), 
and duration of response (DoR); secondary objectives were  
to assess safety and PK

 ▶ Plasma concentrations of BT5528 and MMAE were assessed, and key PK 
exposure metrics were obtained, including maximum plasma concentration (Cmax), 
area under the concentration-time curve (AUC), and drug elimination half-life

Safety
 ▶ Any grade TRAEs occurred in 88% of patients (all monotherapy; 91% for  

6.5 mg/m2 Q2W and 83% for 5 mg/m2 QW); the most common TRAEs were 
nausea, fatigue, and diarrhea (Table 2), which were Grade 3 in ≤5% of patients

 ▶ Incidence of treatment-related peripheral neuropathy (TRPN) was 20%  
(all monotherapy), with 19% for 6.5 mg/m2 Q2W and 29% for 5 mg/m2 QW  
(any grade), and no Grade ≥3 events (Table 3)

 ▶ No treatment-related hemorrhage events of any grade were reported following 
treatment with BT5528

 ▶ Other TRAEs of interest (neutropenia, skin reactions, ocular disorders, and 
hyperglycemia) were Grade ≥3 in ≤5% of patients (Table 3)

Efficacy
 ▶ Objective responses were observed in 14 of 113 efficacy-evaluable patients (12%) 

with 10 of these observed in 29 efficacy-evaluable patients with urothelial 
cancer (34%) (Table 4)

 ▶ The highest antitumor activity was observed in urothelial cancer with ORRs of 
31% and 27% (confirmed + unconfirmed) in efficacy-evaluable patients in the 
6.5 mg/m2 Q2W and 5 mg/m2 QW cohorts, respectively (Figure 2a and 2b)

 ▶ No objective responses were observed in patients with ovarian cancer who 
received 5 mg/m2 QW at the time of data cutoff, however, 5 patients (42%) 
maintained stable disease

Pharmacokinetics
 ▶ BT5528 and MMAE exhibited dose-dependent increases in PK (Figure 3) 
 ▶ There was no or limited accumulation after multiple doses of BT5528 and 

MMAE, respectively  
 ▶ PK exposure metrics of BT5528 and MMAE from the two tested dose 

regimens are presented in Table 5; half-life was <1 hour for BT5528 and 
39–42 hours for MMAE

 ▶ Amongst the patients with urothelial cancer with available IHC and response 
data (n=24), ORR was 43% (6/14) (unconfirmed & confirmed) among patients 
who were EphA2+, compared with 20% (2/10) among patients who were 
EphA2- (Figure 2A)


