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SEVERE CONGENITAL NEUTROPENIAS

Severe congenital neutropenias 
are rare paediatric haematological 

disorders characterized by germline 
mutations that lead to maturation arrest 
of granulocytes in the bone marrow. 
Affected children have an increased risk 
of infections and leukaemic progression.

The global prevalence is estimated at 3–8.5 cases 
per million individuals. The mechanism of 
inheritance can influence the prevalence; for 
example, recessive mutations are more frequently 
found in consanguineous populations. Different 
ethnicities also show different predispositions to 
severe congenital neutropenias. The mortality rate 
was as high as 90% before antibiotics became 
available in the 1950s, and remained high 
until granulocyte colony-stimulating factor 
(G-CSF) therapy was introduced, which 
raised the overall survival to >80%.
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Although manifestations can occur in newborn 
babies, diagnosis might be delayed because the 
symptoms of neutropenia (fever and respiratory 
or skin infections) are common to many 
other paediatric conditions. Diagnostic tests 
include blood neutrophil count, morphological 
bone marrow analysis and genetic screening 
for mutations.

Since the introduction of G-CSF treatment, quality 
of life has improved for most patients. Patients 
now routinely reach adulthood, and, if they want 
to start a family, genetic counselling should be 
offered to ensure that the patient is aware of all the 
risks and management options.

Adjunctive treatments to stimulate emergency 
granulopoiesis are being investigated. 
Next‑generation sequencing might help to 
provide confirmation of the diagnosis and 
detect new germline mutations associated with 
severe congenital neutropenias.

Long-term G-CSF therapy enables the patient to 
maintain normal or near-normal blood neutrophil 
counts. However, for patients who do not 
respond well to G-CSF, haematopoietic stem cell 
transplantation (HSCT) is the only available option. 
HSCT increases survival in patients with severe 
congenital neutropenia who undergo leukaemic 
progression and develop myelodysplastic syndrome 
or acute myeloid leukaemia. Regular karyotype 
and genetic analyses to detect chromosomal 
aberrations and somatic mutations can help to 
reduce the risk of leukaemic progression.

Cyclic neutropenia is a type of severe congenital 
neutropenia caused by certain ELANE mutations 
and is characterized by oscillating blood neutrophil 
counts, usually with a 21-day periodicity. The 
underlying pathophysiological mechanism consists 
of the regular repetition of the following cycle: 
granulopoiesis arrest, accumulation of progenitor 
cells in the bone marrow, release of progenitor cells 
in the blood (which cannot completely substitute 
for mature neutrophils) and severe neutropenia 
when the bone marrow supply is exhausted. Of 
note, G-CSF treatment in these patients does 
not abrogate cycling, but shortens the duration 
of neutropenia.
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Leukaemic 
progression 

might occur if the 
patient acquires a 

somatic CSF3R mutation 
that generates truncated 

G-CSF receptors and a 
second mutation in a 
leukaemia-associated 

gene.
 

Maintaining 
excellent oral 
hygiene, good 
nutritional status 
and healthy living 
patterns can help 
to reduce the risk 
of infections.
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G-CSF therapy increases G-CSF 
signalling and promotes ‘emergency’ 
granulopoiesis, which is normally 
only active during infections, as a 
compensatory mechanism.

Neutropenia-associated 
mutations lead to granulopoiesis 
arrest via numerous mechanisms, 
including endoplasmic reticulum 
stress, unfolded protein response, 
apoptosis and dysregulated 
G-CSF signal transduction.

Neutrophils 
are the 

first responders 
against infections. 

They normally mature 
in the bone marrow 
from granulocyte 

progenitors. 
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