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The Peptidic CXCR4 Antagonist, BL-8040, Reduces Bone Marrow Immature Leukemia Progenitors by Inducing
Differentiation, Apoptosis and Mobilization: Results of the Dose Escalation Clinical Trial in Acute Myeloid Leukemia

BL-8040 (BKT140) 
 :short synthetic peptide CXCR4 antagonist
 :long receptor occupancy
 :mobilizes AML blasts from the bone marrow 
 :inhibits CXCR4/CXCL12 mediated pro-survival signaling   
 :alters balance of pro/anti-apoptotic Bcl-2 proteins
  :as single agent induces apoptosis of leukemia cells ex-vivo in    
 clinical samples

A clinical trial assessing the safety and efficacy of BL-8040 in 

combination with cytarabine (Ara-C) for the treatment of adult 

relapsed/refractory AML patients is currently ongoing   

(NCT01838395). 

Design: Dose escalation phase (3+3) followed by an expansion phase. 

Regimen: Once daily SC dose of BL-8040 monotherapy on days 1-2 
followed by BL-8040 plus Ara-C (1.5g/m2 for patients ≥60; 3g/m2
for patients <60) on days 3-7.   Five dose levels of BL-8040 (0.5, 
0.75, 1, 1.25 and 1.5 mg/kg) have been tested. 

Pharmacodynamics: CXCR4 expression on leukemia cells, receptor 
occupancy, mobilization of leukemic blasts and induction of 
apoptosis after monotherapy with BL-8040 using peripheral blood 
(PB) and BM aspirates on Days 0 and 3 prior to Ara-C administration. 

Response evaluation: BM biopsy on day 30 (-/+ 2).
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SUMMARY

CONCLUSIONS

BL-8040 in combination with Ara-C was safe 
and well tolerated at all doses tested.

BL-8040 induced a robust leukemic blast 
mobilization from the BM to the PB. 

Two days of BL-8040 monotherapy triggered 
a dramatic decrease in the amount of 
leukemic blasts in the BM. This decrease was 
accompanied by an increase in the number 
of apoptotic blasts. 

In the majority of treated patients the 
reduction in the number of AML blasts in the 
BM was associated with induction of 
monocytic and granulocytic terminal 
differentiation.

The composite remission (CR+CRi) after 
treatment with BL-8040 + Ara-C was 38%.

BL-8040 induces
•  Mobilization of the AML blasts from the   
 protective BM microenvironment 
• Apoptotic cell death 
• Terminal differentiation  
The current data demonstrate that sustained 
blockade of the CXCR4-CXCL12 axis with 
BL-8040 has anti-leukemic activity and in 
combination with Ara-C improves the response 
rate achieved historically with Ara-C alone.

  BL-8040 induced mobilization of immature AML blasts 

• 2 days of BL-8040 monotherapy triggered substantial mobilization of AML blasts from BM 
• 12/16 patients evaluable for analysis mobilized Leukemic blasts based on the FACS analysis
• Mean increase in AML blasts in the PB was 40.2-fold (range 1.0-350.9) 

 

• BL-8040 monotherapy decreased the amount BM AML blasts by median of 57.7% (range,      -10.4%  
 to -96.2%). Leukemic blasts were identified by CD45/CD34/CD117/HLA-DR. 
• Apoptosis induction of blasts was detected (Annexin V+/PI+ cells) in 5/9 samples evaluable for   
 analysis.
• BL-8040 monotherapy achieved 3.5-fold increase in AML cell apoptosis.

 

•  BM aspirate samples from rrAML patients treated for 2 days with BL-8040  (0.75-1.5 mg/kg)
• Level of granulocytes was assessed by FACS analysis
• In the majority of treated patients the reduction in the number of AML blasts in the BM was    
 associated with induction of monocytic and granulocytic terminal differentiation (3.1 fold increase)
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• Dose Escalation phase N= 22 patients (median age, 61 y; range, 43-74 y). 
•  Dose levels: BL-8040 0.5-1.5 mg/kg (recommended phase 2 dose). No MTD   
 identified and combination with Ara-C was safe and well tolerated at all doses  
 tested. 
•  Sweets Syndrome (N=1) SAE reported possibly related to BL8040. The primary  
 treatment related AEs were transient injection site and systemic reactions.

RESULTS

CLINICAL RESPONSE

a Patient completed study treatment and reached a point on Day 16 where a BM biopsy was   
markedly hypocellular with blasts accounting for 1-2% of the cellularity. The patient was    
bridged  to an Allogeneic transplantation.

b Additional 2 patient s treated with 1.25mg/kg on compassionate basis  1 achieved CR

 38%
CR+CRi

BL-8040 induced mobilization of immature AML blasts 

BL-8040 induced rapid monocytic and 
granulocytic differentiation in the BM

The bone marrow (BM) niche protects Acute Myeloid
Leukemia (AML) cells from chemotherapy 

BM homing of AML cells is dependent on CXCR4 and its ligand 
CXCL12 

High CXCR4 expression correlates with poor survival in AML

Blocking the CXCL12/CXCR4 axis with a potent CXCR4 
antagonist may disrupt the protection by marrow niche and 
augment the anti-leukemic effect of chemotherapy
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