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• Gain an understanding of WHIM syndrome as a rare PID/ chronic neutropenic disorder with diverse clinical presentations
• Implement strategic measures to improve the early identification of WHIM syndrome patients for prompt assessment and 

diagnosis to avoid potential complications and long-term sequelae
• Understand the CXCR4 pathway dysregulation and how it relates to the underlying causes of WHIM syndrome
• Garner an understanding of the limitations of current approaches for WHIM syndrome and potential new approaches 

for patients
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Disclaimer

The views and opinions expressed in this educational activity are those of the faculty and do not necessarily represent the 
views of Total CME, LLC, the CME providers, or the companies providing educational grants. This presentation is not intended 
to define an exclusive course of patient management; the participant should use their clinical judgment, knowledge, 
experience, and diagnostic skills in applying or adopting for professional use any of the information provided herein. Any 
procedures, medications, or other courses of diagnosis or treatment discussed or suggested in this activity should not be 
used by clinicians without evaluation of their patient's conditions and possible contraindications or dangers in use, review of 
any applicable manufacturer’s product information, and comparison with recommendations of other authorities. Links to 
other sites may be provided as additional sources of information. 



CXCR4 Antagonists are being evaluated in 
Clinical Trials for WHIM

G-CSF, granulocyte colony-stimulating factor; WHIM, Warts, Hypogammaglobulinemia, Infections, and Myelokathexis.
22. NCT00967785. 23. PMID: 31643772. 24. PMID: 30776910. 25. PMID: 24523241. 26. X4 News Release. October 4, 2021. 27. NCT03995108. 28. NCT03005327. 29. NCT04274738. 30. NCT04154488. 
31. PMID: 32870250.  32. PMID: 37561579

Plerixafor22-25, 32 Mavorixafor25-31

Drug class Small molecule Small molecule 

Target CXCR4 antagonist CXCR4 antagonist

Route of 
administration Subcutaneous injection Oral

Approved 
indications

Use in combination with G-CSF for 
autologous transplantation of bone 
marrow cells in   patients with non-
Hodgkin lymphoma or multiple 
myeloma

Approved by the FDA in April 2024

Clinical studies

• WHIM syndrome 
• HIV infection (discontinued; 

limited bioavailability)

• WHIM syndrome
• Waldenström’s 

macroglobulinemia
• Congenital and cyclic neutropenia
• Chronic idiopathic neutropenia



Demographics and Baseline Characteristics
Plerixafor vs. 
GCSF (n=19)

Adolescents 15 to <18 y, n (%) 5 (26)

Adults ≥18 y, n (%) 14 (74)

Sex, female, n (%) 13 (68)

Previous immunoglobulin usage, n (%) 8 (42)

Screening ANC (cells/µL) ± SEM 246 ± 42

Screening ALC (cells/µL) ± SEM 597 ± 48

32. PMID: 37561579

Phase 3: Randomized, Quadruple-masked, Crossover 
Trial of CXCR4 antagonist, Plerixafor, vs. G-CSF in 
WHIM syndrome32 

All patients had previously identified CXCR4 pathogenic mutations, G-CSF = Granulocyte Colony Stimulating Factor



Phase 3 Plerixafor vs. G-CSF Trial Design32

32. PMID: 37561579



Plerixafor increased both neutrophils and 
lymphocytes in the blood of WHIM participants

32. PMID: 37561579



Distribution of infections over a 12 month 
treatment period

32. PMID: 37561579

Superiority of plerixafor over G-CSF was not demonstrated



Wart improvement was 
variable on plerixafor and 
mavorixafor

32. PMID: 37561579



Plerixafor and G-CSF Safety Data

32. PMID: 37561579



Treatment Emergent Severe Adverse Events

• No deaths 
• Only reactive arthritis was a TESEA deemed possibly drug related
• No hospitalizations while on either G-CSF or plerixafor



Plerixafor: Summary 

• Dermatitis and arthritis led to discontinuation of plerixafor in 3 patients.
• Plerixafor was not superior to G-CSF in patients with WHIM for TISS, the 

primary endpoint. 
• Together with wart regression and hematologic improvement, the infection 

severity results support continued study of plerixafor as a potential treatment 
for WHIM syndrome.

• Plerixafor was noninferior to G-CSF for maintaining neutrophil counts of 
more than 500 cells/μL (P = 0.023) and was superior to G-CSF for 
maintaining lymphocyte counts above 1,000 cells/μL (P < 0.0001). 

• Complete regression of a subset of large wart areas occurred on plerixafor 
in 5 of 7 patients with major wart burdens at baseline.



Demographics and Baseline Characteristics
Mavorixafor 
(n=14)

Placebo 
(n=17)

Adolescents 12 to <18 y, n (%) 7 (50) 8 (47)

Adults ≥18 y, n (%) 7 (50) 9 (53)

Sex, female, n (%) 9 (64) 9 (53)

Previous immunoglobulin usage, n (%) 6 (43) 8 (47)

Screening ANC (cells/µL)

Median (min, max) 150 (40, 390) 200 (0, 400)

Screening ALC (cells/µL)

Median (min, max) 420 (260, 1070) 520 (100, 8560)

All patients had previously identified CXCR4 pathogenic mutations

Phase 3: Randomized, Placebo-Controlled Trial of an Oral, 
Selective CXCR4 antagonist, Mavorixafor, in WHIM syndrome 



Phase 3 Mavorixafor Trial Design

(NCT03995108)
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Randomization
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Mavorixafor Reduction in Annualized Infection Rate
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>80% reduction in infection rate with mavorixafor 
vs placebo during 6-12 months 



Mavorixafor Trial Safety Data

• No deaths 
• No TESAEs were deemed drug related

• infections, glioma, thrombocytopenia
• No discontinuations due to safety events



Mavorixafor: Summary 

• Treatment with mavorixafor reduced infection frequency, severity, duration, and 
antibiotic use.

• Mavorixafor showed improvement in infections in WHIM syndrome over a 12 month 
period.

• Mavorixafor had a well-tolerated safety profile in WHIM participants who were 
taking the medication chronically for 12 months.

• No discontinuations occurred due to treatment-emergent adverse events (TEAEs); 
no related serious TEAEs were observed.

• Overall, mavorixafor-treated participants showed significant increases in LS mean 
TATANC and TATALC, reduced infection frequency, severity/duration.

• Mavorixafor has been approved by the FDA for the treatment of WHIM.
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