Repurposing a Blood Cancer
Drug to Treat an Immune
Disorder in Children

SUMMARY STATEMENT

Repurposing the FDA-approved drug ruxolitinib
to improve the cure rate for children with
hemophagocytic lymphohistiocytosis (HLH), a
severe hyperinflammatory disease.
DISEASE/CONDITION
• HLH is a rare, serious and potentially fatal disease
characterized by an ineffective yet overactive immune
response. Two major forms, include:
1. “Primary” HLH: an inherited condition caused by
mutations that impair immune cell function
2. “Secondary” HLH: not inherited; triggered by certain
infections, cancers or autoimmune diseases
• HLH manifests with findings of extreme inflammation,
including fever, hypotension, low blood counts, and
multi-system organ failure.
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To incorporate the FDA-approved drug ruxolitinib into a novel therapeutic regimen for children with HLH.
Due to the high mortality of HLH, there is a pressing need to develop new and more
effective treatments. The hyperinflammation in HLH is fueled by high levels of proinflammatory molecules known as cytokines, which operate by activating the Janus kinases
(JAK). We hypothesized that JAK inhibitors might represent a superior therapy for HLH.
Using mouse models of HLH, we examined whether ruxolitinib, an FDA-approved JAK
inhibitor approved for myelofibrosis and polycythemia vera, might lessen inflammation.
Treatment with ruxolitinib significantly lessened HLH symptoms, including anemia,
thrombocytopenia, hypercytokinemia and tissue inflammation. Importantly, treatment
with ruxolitinib also significantly enhanced survival.
Based on these compelling findings, the proposed treatment will include administration of
ruxolitinib and the immunosuppressive steroid dexamethasone. For patients who respond
favorably, these medications will be continued for an 8 week course of study. For those
who do not respond favorably, the chemotherapy agent etoposide will be added.

Current HLH treatment includes
medications to suppress the immune
system such as steroids, often given in
combination with the chemotherapy
agent etoposide.
For patients with primary HLH, cure
can only be achieved through
allogeneic hematopoietic stem cell
transplantation, in which the defective
immune system is replaced by one
that is healthy.
Despite these intensive approaches,
survival remains poor with up to 50%
of patients dying due to HLH or its
complications.
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PROPOSED TREATMENT

CURRENT TREATMENT

PROJECT
Pilot clinical trial to examine the efficacy and tolerability of a ruxolitinib-containing regimen for
children with HLH.
We propose to carry out a prospective 10 patient clinical trial to examine whether treatment with a
ruxolitinib-containing regimen will control inflammation and thus improve the outcome for children with
HLH. If successful, this project will provide proof-of-principle of the potential benefits of the proposed
ruxolitinib-containing regimen and allow us to move forward with a larger pivotal Phase II clinical trial.
This trial is innovative because:
1. Ruxolitinib interrupts signaling
downstream of several essential HLHassociated cytokines.
2. Ruxolitinib has excellent bioavailability
and a short half-life.
3. Ruxolitinib is an FDA approved drug with
a well-defined safety profile.

