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Adapted from: The 2023 European Guidelines on Diagnosis and Management of Neutropenia 
in Adults and Children: A Consensus Between the European Hematology Association and the 
EuNet-INNOCHRON COST Action. [1] 

 

Objectives: 

 

1. Provide a pragmatic approach to assessing a clinically well child with 
a new finding of neutropaenia. 
 

2. Provide guidance on how to investigate and when to refer to a 
Paediatric Haematologist 
 

3. Provide an overview of the potential causes of neutropaenia 
(congenital vs acquired) - although it is very unlikely for a diagnosis 
to be made on the first clinical encounter. 
 

 

This guideline does not provide guidance on how to manage a patient who has 
suspected/confirmed Neutropenic Sepsis. 
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Definition of Neutropaenia 

The definition of Neutropaenia varies according to the patient’s age and ethnic origin (see 
Table 1) 

 

Table 1: Definition of Neutropaenia: 

 Absolute Neutrophil Count (ANC) of less than 1.5×109/l (in a child aged >12 months) 
 

 Absolute Neutrophil Count (ANC) of less than 1.0x109/l (in a child aged between 14 days 
and 12 months) 

 

Important notes: 

 ANC <1.5 x 109/L are considered normal in individuals from African and Middle 
Eastern Ancestry (see Appendix 1) 

 Neonates <14 days and preterm neonates have different cutoffs  

 

 

Classification of Neutropaenia 

There is widespread international consensus that the risk and outcome of bacterial infections 
resulting from neutropaenia depends on the individual’s capacity to recruit and deliver 
neutrophils to tissues (instead of only depending on the ANC in the peripheral blood). [2] [3] 

However, there is no validated method to estimate the total body neutrophil count.  

Therefore, classification into mild, moderate, and severe neutropaenia is extrapolated from 
the individual’s absolute neutrophil count in the peripheral blood. Neutropaenia is defined as 
acute or chronic depending on its duration - <3 months and >3 months respectively [4] (see 
Table 2). 
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Table 2: Classification of Neutropaenia 

 

Congenital Neutropaenia 

Congenital neutropenia (CN) comprises a group of genetic diseases characterized by impaired 
production, differentiation, and survival of neutrophils in the bone marrow (BM), 
susceptibility to infections, and increased propensity to MDS/AML transformation. 

CN can be further subclassified into disorders where neutropenia is the only abnormality and 
those where neutropenia is associated with extra haematological manifestations, 
immunodeficiency/immune dysregulation, metabolic disorders, and nutritional 
deficiencies, or as part of more complex BM failure syndromes. [5-11] See Appendix 1(B) for 
exhaustive list of causes.* 

Acquired Neutropaenia 

Acquired neutropenia can be primary or idiopathic, associated with the presence of 
antineutrophil antibodies or other unknown mechanisms; and secondary due to infections, 
autoimmune diseases, exposure to drugs, nutritional deficiencies, hypersplenism, or 
haematological diseases. 

Likely acquired neutropenia includes mostly idiopathic or autoimmune neutropenia (AIN) of 
childhood, which usually seems to have a benign and uncomplicated course but does not 
resolve after 24–36 months (long lasting) or neutropenia, with and without antibodies, which 
arises after the age of 3 years (late onset).  [12-20] See Appendix 1(C) for exhaustive list of 
causes.* 

*Please note: The information listed in the Appendix is for reference only. It has been included in 
this guideline to enable professionals to access it if they wish to. There is no need for referrers to 
know this information prior to discussing a case with Paediatric Haematology. 

 Severity: 
 
 Mild: ANC between 1.0×109/l and 1.5×109/L 
 Moderate: ANC between 0.5×109/l and 1.0×109/L 
 Severe:  ANC less than 0.5×109/L 
 Agranulocytosis: Severe Neutropaenia with ANC <0.2x109/L. Usually associated 

with a high risk of severe, life-threatening infections. 
 
 

 Duration: 
 

 Acute Neutropaenia: Duration <3 months 
 Chronic Neutropaenia: Duration >3 months 

 



5 
 

 

Assessment of Acute Neutropaenia 

 
Important notes 

 

After you have completed a full history and examination, and prior to 
proceeding to further investigations/discussions with Specialists, 
please note the following: 

 

1. If a child aged >6 months does not have any preceding history of serious 
infections, this strongly hints towards autoimmune rather than 
congenital neutropaenia. 

 

 

2. It is essential to check if a previous FBC has been checked. If Neutrophils 
were in the normal range in any previous sample, this rules out 
congenital neutropaenia. 
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Diagram 1. Assessment of patient with Acute Neutropaenia 

 

 

  

 

 

                                                                                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

PATIENT WITH ISOLATED NEUTROPAENIA 

(<1.0 if <12 months old, <1.5 if >12 months old) 

 Haemoglobin and Platelets both normal 
 Clinically well 

FEBRILE  NOT FEBRILE  

Revisit history and examination - 
particular emphasis on elements 
listed in tables (1) and (2) 

Any of the following? 

1. Suspicion/clinical evidence of chronic neutropaenia (i.e., recurrent 
severe infections, growth deficiency) 

2. Suspicion/clinical evidence of congenital cause (i.e., syndromic 
features, strong FH) 

Discuss with Registrar/Consultant 
re: further investigations. 

 

Neutrophil Count <0.5 Neutrophil Count >0.5  Neutrophil Count >0.5  Neutrophil Count <0.5 

Repeat FBC in 1-3 weeks 

If repeat count remains low, discuss with 
Registrar/Consultant re: further investigations. 

Think about severe 
congenital neutropaenia. 

Discuss with 
Registrar/Consultant re: 
further investigations. 

Start IV antibiotics 
according to local 
Neutropaenic Sepsis 
guideline. 

Discuss with 
Registrar/Consultant 
re: further 
investigations. 

Full history and examination 

YES NO 
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Diagram 2. Assessment of patient with chronic neutropaenia [1] 

Please note: First line investigations should be requested following discussion with a 
Paediatric Haematologist. 

                                                                                                                                                                                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Consider testing for rs281478 C/C polymorphism of ACKRI/DARC and/or the Duffy red 
blood cell phenotype. 

Isolated chronic neutropaenia without extra-haematological symptoms/signs suggestive of a 
congenital neutropaenia syndrome 

History of recurrent infections? Belonging to specific 
ethnicity 
(African/Middle 
Eastern)? 

Consider and test 
for ADAN* 

Recent infection? 

Recent drug intake? 

Proceed to first line investigations 
(after discussion with Paediatric 
Haematologist)  

Uninformative Informative – refer 
to appropriate 
team. 

Proceed to second line 
investigations +/- bone marrow 
studies (in discussion with 
Paediatric Haematologist 

NO 

Viral and bacterial 
investigations 

Possible drug-induced 
neutropaenia 

NO 

NO 

NO 

YES 

YES 

YES 
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History – how to approach 

 

Table 1 [21] 

What to ask What it might indicate 
Infection history 
 Severe, recurrent infections, requiring 

antibiotics (umbilical stump infections, 
skin abscesses including peri-rectal 
abscesses, meningitis, recurrent 
respiratory infections, recurrent mouth 
ulcers)? 
 

 Age of onset 
 
 Any “cyclical” pattern to infections? 

 
 Neonatal infections, previous 

admissions, previous need for 
antibiotics are features of SCN: 50% 
children with SCN have an infection as a 
neonate, and 90% have had an 
infection by 6months. 
 
 

 
 In cyclical neutropenia the cycle may 

range from 14 days to 36 days: 
typically, 21 days 

Systems review 
 Fatty stools, hard to flush? 

 
 Schwachman-Diamond syndrome, 

Pearson syndrome (pancreatic 
insufficiency) 

Growth and Development 
 Any concerns about reduced 

growth/delayed development? 

 
 May be present in any causes of SCN—

lack of growth problems does not rule 
these out. 

Immunisations 
 Any missed doses? 

 
 Children with frequent infections may 

have missed immunisation. 
Drug history 
 Any regular/new medicines? 

 
 Drug causes – remember over-the-

counter medicines and “natural” 
remedies 

Family history 
 Any FH of recurrent infections, 

especially mouth ulcers? 
 

 Anyone else neutropenic? 
 
 Any FH of autoimmune disorders? 

 
 Often seen in cyclical neutropenia 

 
 

 Seen in familial neutropenia and in 
syndromic causes. 

 Can be associated with autoimmune 
neutropenia. 
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Examination – how to approach 

 

Table 2 [21] 

When assessing the patient, it is essential to perform a full systems examination. 

In addition, it is imperative to ensure the following elements are covered: 

 

What to do What it might indicate 
Growth 
 Plot height and weight 

(remember: look at previous centiles if 
available and interpret in the context 
of mid-parental height) 
 

 
 >50% children with SCN have a height 

below the 10th centile by the age of 11 
years. 

Dysmorphic features – look for: 
 Dystrophic changes (nails) 
 Splinter haemorrhages (nails) 
 Café-au-lait spots (skin) 
 Vitiligo (skin) 
 Reticular pigmentation (skin) 
 Thumb/radial anomaly 

 
 Dyskeratosis congenita 
 Vasculitides 
 Fanconi Anaemia 
 Autoimmune disease 
 Dyskeratosis congenita 
 Fanconi Anaemia 

Oral examination – look for: 
 Active gingivitis 
 Leukoplakia 

 
 Chronic cause for neutropaenia 
 Dyskeratosis congenita 

Lymphatic system – look for: 
 Lymphadenopathy (cervical, axillary, 

inguinal) 
 Hepatosplenomegaly 

 
 If widespread, think about malignancy! 
 
 Common: malignancy, viral causes.        

Less common: storage disorders, 
haemophagocytosis. 
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Box 1: First-line Investigations  

 

 

 

 

 

 

 

 

 

 

 

Box 2: Second-line investigations 

 

 

 

 

 

 

 

 

 

 

 FBC, Blood film 

 LFTs, U&Es, CRP 

 Vitamin B12, folate 

 TFTs, antithyroid antibodies (Anti-TG, Anti-TPO) 

 Immunoglobulins 

 Lymphocyte subsets - including TCR-α/β-positive double-negative 

(CD4- and CD8-) CD3 PB lymphocytes. 

 Virology antibody screening (Hep B, Hep C, HIV, EBV, CMV, and 

Parvovirus), 

 Indirect antineutrophil antibodies (GIFT, GAT, and other) 

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-

corp/25612/2122-0010-3e_specbagfrm1001-41_zxu1142.pdf  

 FBC in family members 

 Serial FBC twice weekly over a period of 6 weeks (r/o Cyclical 

Neutropaenia) 

 Copper, Caeruloplasmin 

 IgA Anti-tTG  

 IgA/IgG deamidated gliadin peptide antibodies 

 Amylase 

 Rheumatoid factor 

 ANA, ENA, ds-DNA 

 NGS panels: 

- Immune 

- Cytopenia 

- BM failure 
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Appendix 1 
*Please note: The information listed in the Appendix is for reference only. It has been included in 
this guideline to enable professionals to access it if they wish to. There is no need for referrers to 
know this information prior to discussing a case with Paediatric Haematology 

 

 

A) ACKR1/DARC-associated neutropenia (ADAN) 
 
This variation affects some individuals of African and Middle Eastern descent, who 
display normal Neutrophil counts in the range from 0.5 to 1.5 × 109/L. [1] 
 
It was previously termed ethnic neutropenia and is usually inherited as an autosomal 
recessive trait associated with a polymorphism (rs2814778, −46T>C) in the GATA box 
in the promoter region of the atypical chemokine receptor-1 (ACKR1) gene, also 
known as the Duffy antigen receptor for chemokines (DARC). [1] 
 
In homozygosity (C/C), the polymorphism results in the absence of Duffy antigen 
expression specifically on red blood cells, a phenotype known as Duffy-null. [1] 

 

B) Congenital Neutropaenias: List of causes [1] 
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C) Acquired Neutropaenias: List of causes [1] 
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