
INTRODUCTION
 � Bronchiolitis obliterans syndrome (BOS) is a difficult-to-treat manifestation of chronic graft-
versus-host disease (cGVHD) with a poor prognosis1

 � Colony-stimulating factor 1 receptor (CSF-1R) signaling is a key regulator of fibrosis-
mediating macrophages2

 � In preclinical studies, CSF-1R blockade ameliorated BOS2

 � Axatilimab (Syndax Pharmaceuticals, Inc, Waltham, MA) is an investigational humanized 
monoclonal antibody that inhibits CSF-1R signaling and may control fibrosis in BOS (Figure 1)

Figure 1. Mechanism of action of axatilimab.3

CSF-1R, colony-stimulating factor 1 receptor.

OBJECTIVE
 � To evaluate the safety and efficacy of axatilimab in patients with advanced cGVHD who 
developed BOS

STUDY DESIGN AND METHODS
 � We evaluated the safety and efficacy of axatilimab in patients with advanced cGVHD in a 
phase 1/2 open-label study (NCT03604692; Figure 2)4

Figure 2. Study design. 
 
 
 

 

 

 

 

 

 

 

 – Doses described in this analysis reflect doses currently being evaluated in the phase 2 
AGAVE-201 study (NCT04710576)

 y 1 mg/kg every 2 weeks (n=26, 3 in phase 1)
 y 3 mg/kg every 4 weeks (n=6)

 – BOS definition followed the National Institutes of Health (NIH) cGVHD criteria5: 
 y Obstructive lung defect with forced expiratory volume in 1 second (FEV1) <75% predicted
 y FEV1/vital capacity <0.7
 y Evidence of air trapping
 y Absence of infection 

 � BOS response was defined by the NIH consensus criteria as either6:
 – ≥10% absolute improvement in percent predicted FEV1

 – Lung symptom score improvement by 1 point
 � BOS response and time to first BOS response were evaluated
 � Safety outcomes were also reported

RESULTS

PATIENT BASELINE DEMOGRAPHICS
 � BOS was present in 15 of 32 patients included in the study (Table 1)
 � Patients with BOS had more heavily pretreated cGVHD at study entry compared with the 
overall patient population 

 – Patients with BOS received a median of 5 (range, 2 to 11) previous cGVHD treatments 
compared with a median of 3.5 (range, 2 to 11) previous treatments in the analyzed cohort 

Table 1. Patient Demographics and Pretreatment Characteristics
Analyzed Cohort 

N=32
Patients with BOS 

n=15
Patient Characteristics Axatilimab  

1 mg/kg q2w  
n=26

Axatilimab  
3 mg/kg q4w  

n=6

Axatilimab  
1 mg/kg q2w  

n=11

Axatilimab  
3 mg/kg q4w  

n=4
Age, mean (SD) 51.5 (14.6) 59.2 (15.3) 47.1 (14.7) 63.3 (7.5)
Male, n (%) 16 (61.5) 4 (66.7) 6 (54.5) 2 (50.0)
Time from cGVHD diagnosis to 
study start, years, median (range)

3.3 (0.35, 7.10)a 1.6 (0.75, 3.91)b 3.8 (1.86, 7.10) 2.6 (1.23, 3.91)

Previous GVHD treatments, median 
(range)

3.5 (2, 11) 3.5 (2, 9) 6.0 (3, 11) 3.5 (2, 9)

BOS, bronchiolitis obliterans syndrome; cGVHD, chronic graft-versus-host disease; q2w, 2 doses every 2 weeks; q4w, 2 doses every 4 weeks. an=25. bn=5.

BOS RESPONSE
 � Partial BOS response was observed in 8 out of 15 patients (53%), with best absolute 
improvement in FEV1 ≥10% seen in 3 patients and symptom-only improvement in  
5 patients (Table 2)

 � In all patients with BOS, time to first BOS response (symptom or FEV1 improvement) was 
2.8 months (range 1.0-18.2); segmentation according to dosage is reported in Table  2

 � None of 15 patients with BOS experienced progression, including 10 patients in whom 
postbaseline spirometry results were available (FEV1 monitoring not mandated by 
protocol; Figure 3). 

Table 2. BOS response and Time to BOS Response

Patients with BOS 
n=15

Axatilimab 
1 mg/kg q2w 

n=11

Axatilimab 
3 mg/kg q4w 

n=4
BOS response, n
Total 5 3
    FEV1 (% predicted) 2 1
    Symptom 4 3
        Symptom only 3 2
Time to BOS response
Months, median (range) 2.76 (0.95, 18.23) 2.79 (1.94, 2.83)
BOS, bronchiolitis obliterans syndrome; FEV1, forced expiratory volume in 1 second; q2w, 2 doses every 2 weeks; q4w, 2 doses every 4 weeks.

Figure 3. Change from baselinea in % predicted FEV1 in patients with BOS.

aBaseline is defined as the latter FEV1 assessment at screening and C1D1 except for 1 subject, whose baseline is the FEV1 assessment at C1D15. Percent change in 
FEV1 from baseline is shown for 9 patients; 1 additional patient did not show a progression as reported by change in volume (liters). FEV1 monitoring not mandated 
by protocol. BOS, bronchiolitis obliterans syndrome; FEV1, forced expiratory volume in 1 second.

TREATMENT DURATION, DISCONTINUATIONS, AND ADVERSE EVENTS
 � Median time on study treatment for patients with BOS was 6.9 months (range 1.4-40.28) 
 � Few patients discontinued treatment owing to adverse events (AEs) or interrupted 
treatment for any reason (Table 3)

Table 3. Axatilimab Dose Changes and Treatment Parameters in the Analyzed 
Study Cohort and Patients With BOS

Axatilimab 
1 mg/kg q2w 

n=26

Axatilimab 
3 mg/kg q4w 

n=6

Patients  
with BOS 

n=15
Axatilimab dose changes due to AE,a n(%)
    Discontinuationb 2 (7.7) 1 (16.7) 1 (6.7)
    Dose decrease 2 (7.7) 1 (16.7) 2 (13.3)
Axatilimab treatment
    Axatilimab cycles started, median (range) 7.5 (1, 39) 7.5 (3, 24) 7.0 (2, 39)
    Axatilimab treatment duration, months, 
    median (range)

7.13 (0.95, 40.28) 7.70 (2.79, 27.86) 6.93 (1.41, 40.28)

AE, adverse event; cGVHD, chronic graft-versus-host disease. aExcept AE of cGVHD disease progression. bAEs resulting in discontinuation were multiple contusions 
(due to fall), worsening lower extremity edema, and allergic reaction (1 each).

 � AEs related to axatilimab occurred in 11 patients with BOS, with 2 patients experiencing at 
least 1 grade 3 or higher AE (Table 4)

 – On-target effects of CSF-1R blockade related to tissue macrophage depletion, including 
Kupffer cells, were seen in reversible periorbital edema and transient enzyme elevations 
(alanine and aspartate aminotransferase, creatine phosphokinase, amylase, lipase) 
without evidence of concurrent de novo end organ toxicity

 – Infectious risk was comparable to that reported for cGVHD patients treated with other 
FDA-approved agents

Table 4. AEs Related to Axatilimab Treatment in the Analyzed Study Cohort and 
Patients With BOS

All related terms in ≥10%

Axatilimab 
1 mg/kg q2w 

n=26

Axatilimab 
3 mg/kg q4w 

n=6

Patients  
with BOS  

n=15
Related TEAE, n(%) 19 (73.1) 5 (83.3) 11 (73.3)

    AST increase 6 (23.1) 3 (50.0) 4 (26.7)

    Fatigue 6 (23.1) 2 (33.3) 3 (20.0)

    CPK increase 3 (11.5) 4 (66.7) 5 (33.3)

    ALT increase 3 (11.5) 2 (33.3) 2 (13.3)

    Amylase increase 4 (15.4) 0 1 (6.7)

    Lipase increased 3 (11.5) 3 (50.0) 2 (13.3)

    Periorbital edema 3 (11.5) 3 (50.0) 5 (33.3)

    Lactate dehydrogenase increased 1 (3.8) 2 (33.3) 3 (20.0)

    Nausea 3 (11.5) 1 (16.7) 3 (20.0)

At least 1 related grade ≥3 TEAE, n (%) 4 (15.4) 2 (33.3) 2 (13.3)

Related infections and infestations 5 (19.2) 1 (16.7) 2 (13.3)
ALT, alanine aminotransferase; AST, aspartate aminotransferase; CPK, blood creatine kinase; q2w, 2 doses every 2 weeks; q4w, 2 doses every 4 weeks; TEAE, 
treatment-emergent adverse event.
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CONCLUSIONS
 � Axatilimab demonstrated clinical activity in BOS 
 � Axatilimab had a manageable safety profile
 � AEs were driven by blockade effect, which indicated on-target 
macrophage depletion

 � Further evaluation is warranted for axatilimab in cGVHD, BOS, and other 
fibrotic indications, including idiopathic pulmonary fibrosis
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BOS, bronchiolitis obliterans syndrome. aCohort presented here is inclusive of only a subset of patients who were evaluated in the phase 1/2 study. Full study 
design can be seen in Kitko et al. J Clin Oncol. 2022;41:1864-1875.


