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Effect of COVID-19 on anakinra-induced remission in
homozygous STX11 hemophagocytosis lymphohistiocytosis

To the Editor:

Primary hemophagocytic lymphohistiocytosis (pHLH) is a fre-
quently fatal disease characterized by excessive cytokine-mediated
immune cell activation associated with homozygous mutations of
genes encoding proteins important for perforin-mediated cytolysis
(PRF1, UNC13D, STX11, RAB27A, and STXBP2).! Recommended treat-
ment, based on the HLH-2004 trial, consists of chemotherapy with
dexamethasone and etoposide followed by hematopoietic stem cell
transplant (HSCT). The estimated 5-year survival rate is only 59%,2
supporting a need for alternative approaches. Anticytokine therapy
to treat pHLH such as the recently FDA-approved anti-interferon-
gamma antibody emapalumab? or the previously reported interleukin
1 (IL-1) receptor antagonist anakinra®~¢ appear to be associated with
decreased morbidity and mortality.

Herein we report a patient with pHLH resulting from a homozy-
gous frame-shift mutation of the pHLH gene encoding syntaxin 11
(STX11). He achieved remission with anakinra monotherapy, but
subsequently developed an acute SARS-CoV-2 infection responsive
to increased anakinra dosing. Excessive proinflammatory cytokine
release has been implicated in both pHLH’ and severe coron-
avirus disease-2019 (COVID-19) infection.8? However, the effect
of concomitant SARS-CoV-2 in children with pHLH has not been
reported.’©

A 29-month-old North Indian male presented with a 2-week history
of persistent fever, decreased oral intake, and cough. On admission, he
was febrile, ill-appearing, and in moderate respiratory distress, with a
large right-sided pleural effusion and hepatosplenomegaly. He had pan-
cytopenia, hypofibrinogenemia, hypertriglyceridemia, hyperferritine-
mia, and an elevated D-dimer (Table S1).

Before a genetic diagnosis and based on a previously described
stepwise approach to diagnose and treat pediatric secondary HLH
(sHLH),3> he was started on anakinra (10 mg/kg/day divided every
6 hours) on day 3 of admission. The soluble IL-2 receptor alpha chain
(sCD25) serum level was noted to be elevated, and he was diagnosed
with HLH according to HLH-04 criteria.’? There was no evidence of
malignancy, rheumatologic disease, or active infections. A SARS-CoV-
2 PCR swab was negative on day 5.

There was a rapid improvement (Figure 1) and within 1 week,
the ferritin decreased by more than 50%, suggestive of an anakinra
response,” and his fever, hypofibrinogenemia, and thrombocytopenia
resolved. Anakinra was weaned to every 8 hours, and he was dis-

charged home. We identified a homozygous frame-shift mutation of

the STX11 gene (p.GIn230Alafs*125). The patient eventually achieved
remission on anakinra monotherapy (defined in HLH-04).2

While awaiting an HSCT, he had two disease reactivations, which
were managed by anakinra escalation. The first febrile episode (neu-
tropenia, elevated sCD25) was 4 weeks later (Table S1). Anakinra was
empirically increased to every 6 hours. At this time, he had a positive
SARS-CoV-2 PCR swab. He responded well, and after 5 days anakinra
was weaned to every 8 hours.

Eight weeks after the SARS-CoV-2 infection, he again presented
with fever, neutropenia, thrombocytopenia, hypertriglyceridemia, and
elevated sCD25. Anakinra was increased back to every 6 hours. Due
to lack of improvement and concern for multi-inflammatory syndrome
of childhood (MIS-C),!! intravenous immunoglobulin and dexametha-
sone (at 10 mg/m?2/day) were added after 72 hours. He responded
well to the combination therapy and achieved clinical response after
1 week. He remained in remission on anakinra and dexamethasone
until he started HSCT conditioning. He received an HSCT from his HLA-
identical brother who is heterozygous for the STX11 mutation. The
patient is currently fully engrafted, has no complications, and contin-
ues to remain in remission 3 months after his HSCT.

In the treatment of pHLH, the recent shift toward the use of bio-
logic agents offers promise in disease control with minimal morbidity.>
While anakinra has shown to be effective in the management of
sHLH, malignancy-associated HLH,*>13 and macrophage activation
syndrome (MAS),2*1> there is only one prior report on its use in pHLH
as part of a multiagent regimen.®

Herein, we highlight the successful management of pHLH using
anakinra monotherapy. Our patient achieved disease remission with
rapid improvement in clinical and laboratory parameters. Before treat-
ment, the percentage of CD107a* natural killer cell numbers was
low (5%), but the mean channel fluorescence CD107a expression was
low normal similar to patients with pHLH and the identical STX11
mutation.’® Perhaps, this explains his presentation at age 2 versus
early infancy.

While awaiting HSCT, he developed an acute SARS-CoV-2 infec-
tion, which could have exacerbated the pHLH due to increased
hyperinflammation.2’-1? However, increasing the frequency of
anakinral® alone was adequate to mitigate inflammation. Addition-
ally, when he presented with possible MIS-C, successful breakthrough
management was facilitated with anakinra, adjunctive dexamethasone,
and immunoglobulin.’! He remained in remission with this therapy

until he underwent successful HSCT.
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FIGURE 1 Timeline representing the clinical course, therapy escalation, and weaning based on the patient’s clinical response and other
important milestones in his disease course from diagnosis to hematopoietic stem cell transplant (HSCT)

The standard chemotherapy-based approach for HLH is subopti-
mal due to excessive associated morbidity and mortality. The defini-
tive therapy for pHLH is HSCT. However, a suitable stem cell transplant
donor search can be time-consuming. An effective less toxic therapy
would permit a safe bridge to HSCT. The successful use of anakinra
in this case supports further evaluation of such a bridging therapy in
pHLH. Atrial with a tiered approach that will introduce less toxic, effec-
tive agents as first-line therapy while reserving more morbid therapies
for refractory disease is being planned.

As the use of alternative HSCT donors is becoming increasingly safe,
the importance of a less morbid bridging modality cannot be overem-
phasized. Anakinra and other anticytokine therapies should be evalu-
ated so that the goal of rapid diagnosis-to-transplantation can be more

effectively realized as the standard of care.
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SUPPORTING INFORMATION
Additional supporting information may be found online in the Support-
ing Information section at the end of the article.
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