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Abstract

SRP54 mutations have recently been implicated in congenital neutropenia (CN) and

the in-framedeletion, p.Thr117del, is themost commonpathogenicmutation reported.

The largest study of SRP54-mutated CN to-date followed 23 patients for a median of

15 years. No patients developed a hematologic malignancy in that study. Given the

known risk of leukemia in other CNs it is crucial to knowwhether patients with SRP54-

mutated CN have an increased risk of leukemia. We report the first case of leukemia

in a patient with SRP54-mutated CN. A 15-year-old male with SRP54-mutated CN

(p.Thr117del)was diagnosedwith acutemyeloid leukemiawithmyelodysplasia-related

changes on a screening bone marrow evaluation. Next generation sequencing of the

leukemia cells identified CSF3R and RUNX1mutations. Thesemutations commonly co-

exist in CN-associated malignancies and suggest leukemogenesis in SRP54-mutated

CNmay occur in a similarmanner to other CNs. Hewas successfully treatedwith CPX-

351 followed by hematopoietic cell transplant (HCT) and remains in remission at a

follow-up time of 9 months. Although conclusions from this single report must be lim-

ited, this has potentially significant implications for both screening and treatment prac-

tices for these patients, including the role and timing of HCT.
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1 INTRODUCTION

The SRP54 gene encodes signal recognition particle (SRP) 54 GTPase

protein and mutations in SRP54 have been linked to congenital neu-

tropenia (CN) andaSchwachman-Diamond-like syndrome [1]. Bellanne

´-Chantelot et al. [1] described 23 subjects with SRP54mutations who

had neutropenia as well as neurodevelopmental delay and exocrine

pancreatic deficiency. SRP54 is one of at least 25 known genes impli-

cated in CN, many of which have an increased risk of hematologic
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malignancies [2]. SRP54-mutated CN can result in lethal infections and

patients rely on exogenous granulocyte colony stimulating factor (G-

CSF) to limit infections. At least six patients with SRP54 mutations

have undergone hematopoietic cell transplant (HCT) [1,3–5]. None

of these patients was transplanted for a hematologic malignancy and

there have been no published reports of hematologic malignancies

in patients with SRP54 mutations. We describe our experience with

the first reported case of leukemia in a patient with SRP54-mutated

CN.
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F IGURE 1 Neutrophil trend and diagnostic findings in a patient with SRP54-mutated CN and acutemyeloid leukemia (AML). (A) Absolute
neutrophil count (ANC) trend starting at 2 years of age and up until 15 years of age when the patient was diagnosedwith leukemia. (B) Flow
cytometry reveals a population of myeloid blasts that express CD34, variable CD117, CD13, CD33, HLA-DR, partial TdT, and partial
myeloperoxidase. (C)Myeloid precursors from a surveillancemarrow showing cytoplasmic granules and condensed granulation located in the
Golgi. (D) Blasts at the time of leukemic transformation

2 METHODS

All clinical data were compiled prospectively.

3 RESULTS/DISCUSSION

A15-year-oldmalewith CN secondary to a heterozygous SRP54muta-

tion (p.Thr117del) underwent an annual surveillance bone marrow

aspirate andwas found to have 38%myeloblasts (Figure 1). The patient

had no prior history of myelodysplasia or blast populations on surveil-

lance bone marrow studies. He was diagnosed with CN at 2 months of

age when he was found to have an absolute neutrophil count (ANC)

of 0 × 103 cells/µl and a known maternal history of CN. The genetics

of his CN were undefined until a repeat analysis was performed at 15

years of age and showed apathogenic SRP54mutation.Hebegan treat-

mentwithG-CSFat2monthsof ageand respondedwell (Figure1A).He

was largely managed with a dose of 3 µg/kg/day. He did not have any

severe or life-threatening infections and never required intravenous

antibiotic therapy but did have recurrent mild infections treated with

oral antibiotics (e.g., acute otitis media). He did not have malabsorp-

tion or growth failure and his weight ranged from the 34th to 91st per-

centiles throughout childhood. No dysmorphic features were present.

Hedid require an individualized education program (IEP) at school for a

mild neurodevelopmental delay, but noobjectivemeasures of cognitive

delay were available.

Immunophenotyping of the patient’s myeloblasts is described in

Figure 1. Fluorescence in situ hybridization (FISH) identified a dele-

tion of 5q31.2 (EGR1) in 68% of cells and an AML-specific FISH panel

for RUNX1, KMT2A, and CBFBwas negative. Next generation sequenc-

ing performed by FoundationOneHEME identifiedmutations inCSF3R

(Q776) and RUNX1 (p113L). No other abnormalities were identified

on cytogenetics or FoundationOne sequencing. The patient was diag-

nosedwith acutemyeloid leukemia (AML)withmyelodysplasia-related

changes based on the 2016 World Health Organization myeloid neo-

plasm classification [6]. His G-CSF was stopped and he began therapy

with CPX-351 (liposomal daunorubicin-cytarabine). Deletion of 5q is a

poor prognostic finding in AML and this patient’s therapy was chosen

based on superior outcomes using CPX-351 compared to conventional

chemotherapy in patients with AML and myelodysplastic syndrome

(MDS)-like changes [7]. He received one cycle of CPX-351 as per the

Children’s Oncology Group study, AAML1831 consisting of 60 mg/m2

doses on day 1, day 3, and day 5. Overall, he tolerated this regimenwell

but developed significant gingivitis and periodontitis complicated by a

hematoma. He received 7 days of intravenous vancomycin and tranex-

amic acid-soaked gauze and these complications completely resolved

upon count recovery. A repeat bone marrow analysis was performed

35 days after the start of CPX-351 and showed a hypocellular mar-

row for age (45%–55% cellularity) but no morphologic evidence of

leukemia. FISH did not identify the previously seen 5q31.2 deletion

and minimal residual disease analysis by Hematologics (Seattle, WA,

USA) was also negative for leukemia. The ANC at the time of these
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studies was 0.81 × 103 cells/µl. He proceeded to HCT after cycle 1 of

CPX-351.

Thepatient receivedaperipheral blood stemcell (PBSC) graft froma

10/10matched unrelated male donor after conditioning with busulfan

(3.2 mg/kg/dose, four doses) and cyclophosphamide (50 mg/kg/dose,

four doses). Graft versus host disease (GvHD) prophylaxis included

cyclosporine, mycophenolate mofetil, and abatacept. Platelet and neu-

trophil engraftment occurred on day +12. Engraftment studies on

day +15 showed >98% donor chimerism. Bone marrow studies on

day +100 also showed full donor chimerism and no evidence of

leukemia or myelodysplasia. He developed steroid-responsive late

onset acute GvHD of the skin and liver and chronic oral GvHD 7

months after HCT, but otherwise has not had any significant com-

plications at a follow-up time of 9 months. Table 1 compares this

patient’s HCT details to other published HCTs in patients with SRP54

mutations.

HCT is commonly used for the treatment of CNs. Indications

include G-CSF refractoriness or the development ofMDS and/or acute

leukemia. SRP54-mutated CN was first described in 2017 [5] and a

study of 23 patients with these mutations did not have single case

of leukemia or MDS (median follow-up time of 15 years) [1]. The in-

frame deletion seen in our patient (p.Thr117del) was the most com-

mon mutation in that study [1]. Deep sequencing of 17 patients in that

cohort did not identify CSF3R, RUNX1, or TP53mutations, which have

been implicated in leukemogenesis in CNs. Based on these observa-

tions, Oyarbide and Corey [8] questioned whether longer follow up

would unveil a risk for leukemic transformation, potentially with dif-

ferent cooperating mutations. Our patient developed AML at 15 years

of age and tumor sequencing identified CSF3R and RUNX1 mutations.

CSF3R mutations occur in up to 80% of CN patients who develop

myeloidmalignancies and commonly coexistwithRUNX1mutations [9].

Skokowa et al. [9] studied 31 patients with CN andMDS/leukemia and

found that 80.5% of patients with RUNX1 mutations had concurrent

CSF3Rmutations, suggesting that thesemutations together contribute

to leukemic transformation in CNs. The presence of these leuke-

mogenic mutations in our patient suggests overlap exists between

the pathways of malignant transformation in SRP54-mutated CN and

more common causes of CN (e.g., ELANE and HAX1 mutations). This is

an important observation since SRP54 mutations have not previously

been linked to an increased risk of leukemia.

Although conclusions from this single report of AML in SRP54-

mutated CN must be limited, this finding has significant implications

for the management of patients with SRP54-mutated CN, particu-

larly regarding screening practices and the role of HCT. A long-term

follow-up study of patients with SRP54 mutations is needed to fur-

ther characterize the incidence and biology of leukemia in this patient

population.
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