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Neutropenia, defined as an absolute decrease of segmented neutrophils and bands in the peripheral blood, 
is a common laboratory finding in childhood. Classically, the degree of neutropenia is divided into mild 
(ANC 1000-1499 cells/µL), moderate (ANC 500-999 cells/µL) and severe (ANC < 500 cells/µL). 
However, these subdivisions are only applicable for children greater than 1 year of age and fail to 
account for ethnic differences in ANC normal ranges, e.g. Duffy null associated neutrophil counts. 
Importantly, this historical neutropenia classification system is also limited in that the ANC only reflects 
the 3-5% of neutrophils in circulation within the peripheral blood pool without consideration of the 
reserve and proliferative pools found in the bone marrow. Thus, while it is helpful in predicting the 
infectious risk of patients with compromised reserve/proliferative pools, it does not have the same 
instructive utility for other etiologies of neutropenia. 
In pediatrics, the most likely causes of neutropenia are driven by age, underscoring the importance of 
an age-specific history and approach to evaluation. For neonates, appreciating the impact of gestational 
age, maternal health and delivery complications on neutrophils is of critical importance to deducing the 
etiology of neutropenia. For infants and children, eliciting post-infectious, nutritional, and medication-
related contributors is most useful as these are common, often reversible, drivers of neutropenia within 
this age group. For adolescents, screening like that for infants/children should be obtained and 
supplemented with additional queries for rheumatologic conditions, eating disorders and recreational 
drug/substance exposures to inform the differential diagnosis. Regardless of age, maintaining a high 
index of suspicion for rare diagnoses, particularly inborn errors of hematopoiesis (IEH) and inborn errors 
of immunity (IEI), is valuable as neutropenia may be the first presenting sign and serve as a diagnostic 
clue for the underlying disorder. 
The physical exam for the neutropenic patient is best focused on the oral cavity where clinically 
significant neutropenia is often evidenced by oral ulcers, gingivitis, periodontitis, or other dental 
abnormalities. Assessing for exam features, e.g. skeletal anomalies, integumentary changes or 
lymphoproliferation, supportive of specific underlying IEH/IEI is also recommended.  
While all patients benefit from review of a complete blood count with differential and peripheral smear, 
the remainder of the diagnostic evaluation should be tailored to the patient age and presenting clinical 
features. If a satisfactory etiology of neutropenia is not elucidated upfront, then a bone marrow 
aspirate/biopsy should be considered. Recognizing children with an insufficient neutrophil reserve pool 
or limited capacity to augment myelopoiesis is critical as these patients are most at risk for serious 
infectious complications and benefit from rapid institution of supportive measures during infectious 
episodes. Germline genetic testing and functional immune assays may also be warranted to secure a 
definitive diagnosis. Leveraging the diagnostic algorithm to identify children with an underlying 
IEH/IEI is valuable as it facilitates personalized prognostication for the risk for bone marrow failure, 
malignancy or additional organ dysfunction while also providing insights to the utility of granulocyte 
colony stimulating factor, molecular targeted therapies, hematopoietic stem cell transplant and prenatal 
counseling.  
 


