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History

A previously healthy, 10-month-old male infant presented with 
cold symptoms and fever (temperature up to 38.5 °c) for the last 
3 days, that was responding to paracetamol for few hours then 
recurs. It was associated with slightly decreased oral intake. He is 
not irritable. He is breast feeding with little smashed food. There 
were no significant symptoms or signs other than fever. He had 
been doing well until his current illness.

•	 The bowel pattern and urination had been normal.

•	 No relevant past or family history or chronic illness or 
hematologic disorders.

•	 No previous hospital admission

•	 No history of contact with any specific infection

•	 perinatal history: full term, normal vaginal delivery, 
smooth perinatal history.

•	 Nutritional history: exclusive breast feeding till age of 
6 months and then started weaning with smashed food, but 
mainly dependent on breast feeding. 

•	 Vaccination history: vaccinated up to date.

•	 Normal developmental history

•	 Medication history: Nil.

Examination
Vital signs are normal. Height and weight are at the 50th 

percentile for age. Physical examination was normal. No; oral 
thrush, lymphadenopathy, hepatosplenomegaly, or skin lesions are 
noted.

Routine investigations were done; complete blood count 
(CBC), C-Reactive Protein (CRP), Liver Function Tests (LFT), Renal 
Function Tests (RFT), all came normal except CBC showed marked 
neutropenia, absolute neutrophil count of 40/μL. 

Clinical Course and Discussion
The patient was admitted for neutropenia workup. He was 

commenced on IV antibiotics (ceftazidime). He had undergone 
many laboratory tests without any clue to the diagnosis. These 
tests included a CBC, urine analysis, chest X-ray, blood culture, 
urine culture, stool culture, Widal test, Paul-Bunnell test, tests for 
brucellosis, leptospirosis, and dengue fever.

He had persistently low absolute neutrophil count (ANC) 
during hospital stay (Table 1): 
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Table 1: Laboratory results.

WBCs: 6.1x103/μL → 7.1 x103/μL → 6.6 x103/μL → 6.9 x103/μL → 6.2 x103/μL

ANC: 40/μL → 50/μL → 160/μL → 270/μL → 300/μL

Lymph: 3.81 x103/μL → 4.99 x103 → 5.85 x103 → 5.25 x103 → 5.47 x103/μL

Monocytes: 89/μL → 65/μL → 66 → 72/μL → 81/μL.

Eosinophils: 80/μL → 10/μL → 35 → 72/μL → 40/μL.

RBCs: 4.8 x106 → 5.19 x106 → 4.91 x106 → 4.54 x106 → 4.53 x106

Hemoglobin (Hgb): 120 gm/L → 129 → 125 → 113→ 11.1

Platelets: 317 x103 → 365 x103 → 399 x103 → 417 x103,

Blood film: Marked Neutropenia with few reactive lymphocytes

Peripheral blood smear: Marked neutropenia with few atypical lymphocytes

ESR: 12

CRP: negative

procalcitonin: Negative.

BM aspiration biopsy: normal cellular marrow

Anti-neutrophil antibody testing: Positive.

Blood cultures: negative

Urine cultures: negative

Stool cultures: negative

Widal test, Paul-Bunnell test, tests for brucellosis, leptospirosis, and 
dengue fever negative

It is most unlikely that this infant has an acute bacterial 
infection, as fever has improved since admission and stayed afebrile 
till discharge from hospital, together with no focal site of infection 
or any complications, looks well, not toxic look, active and playing 
and feeding well. A chronic infection such as tuberculosis (TB) may 
present with continuous high fever, loss of weight, toxic look, night 
sweating as seen in disseminated/miliary TB. However, the patient 
received BCG vaccine and there is a BCG scar in the left shoulder. 
Other chronic infections without localizing symptoms include CMV, 
toxoplasmosis, malaria, EB virus, brucellosis are unlikely. Similarly, 
infiltrative disorders (malignancy/histiocytosis/sarcoidosis) are 
also a possibility

Of note, a CBC at birth demonstrated normal absolute neutrophil 
counts. There is no history of increased bacterial or fungal infections. 
He is the only child for the family and there is no family history 
of recurrent bacterial infection, neutropenia, immunodeficiency 
disease, autoimmune disease, or malignancy. There is no history 
of infant deaths in the family and CBC was done for both mother 
and father and was found to be normal. There has been no history 
of recent medication use. His growth and development had been 
normal until the onset of this illness.

The patient was discharged after 12 days. During his hospital 
stay he does well. During subsequent febrile illnesses, he does 
well clinically. Three months later, after he initially presented with 
neutropenia, his ANC improves to 1700 /μL. All investigations came 
normal except persistent neutropenia, positive Antineutrophil 
antibody, and diagnosis of chronic benign neutropenia of infancy 
and childhood is done.

Final Diagnosis

Chronic benign neutropenia of infancy and childhood.

Background

Neutropenia is defined as a decrease in the absolute neutrophil 
count (ANC) <1,500/ μL. ANC= (%bands + %mature neutrophils) X 
total WBC count. Neutropenia may be due to decreased neutrophil 
production, storage, or release; redistribution from circulating to 
marginated pools; or increased destruction. Neutropenia can be 
classified to; mild (ANC 1,000-1,500/μL), moderate (ANC 500-
1,000/μL), or severe (ANC <500/μL). ANC <200 is also termed 
agranulocytosis [1].

Acute neutropenia evolves over a few days because of rapid 
neutrophil consumption and compromised neutrophil production. 
Chronic neutropenia lasts longer than 3 months and arises from 
reduced production, increased destruction, or excessive splenic 
sequestration of neutrophils. The etiology of neutropenia can be 
classified as either an acquired, extrinsic disorders (Table 2&3) 
or more rarely an inherited, intrinsic defect (Table 4). Cyclic 
neutropenia is a rare (1-2/million) Autosomal Dominant (AD) 
disorder characterized by primary cyclic (every 21 days) variations 
in bone marrow reserve; regularly recurring fever every 21 days 
with oropharyngeal and skin infections. In general, common 
disorders are usually benign clinically and occur in children with 
no significant medical history of bacterial or fungal infections. Rare 
congenital disorders result in extremely high risks of infection and 
require specific laboratory tests to be diagnosed [2].
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Table 2: Causes of Extrinsic Neutropenia.

Etiology Causative Factor Associated Features

Infection Viruses, bacteria, protozoa, rickettsia, fungi Clinical presentations and laboratory findings of the 
infectious organism

Nutritional Folate, B12, copper, malnutrition Macrocytic anemia

Drug induced Phenothiazines, sulfonamides, anticonvulsants, 
penicillins, quinine, and propylthiouracil

Either Idiosyncrasy (fever, lymphadenopathy, rash, 
hepatitis, nephritis, pneumonitis, aplastic anemia) or 

antineutrophil antibody 

Immune neutropenia 
-Alloimmune: Immune neonatal neutropenia -Maternal autoantibodies

-Autoimmune neutropenia -Associated autoimmune disorder

Reticuloendothelial 
sequestration Hypersplenism Splenomegaly associated with Anemia, neutropenia, and 

thrombocytopenia, 

Bone marrow replacement Myelofibrosis, malignancy (leukemia, lymphoma, 
metastatic solid tumor, etc.) 

Anemia, thrombocytopenia, marrow fibrosis, 
myelodysplasia 

Chemotherapy or radiation 
therapy Suppression of myeloid cell production Anemia, thrombocytopenia, bone marrow hypoplasia

Table 3: Infections associated with Neutropenia.

Viral Epstein-Barr virus, HIV, Cytomegalovirus, dengue, hepatitis viruses, influenza, measles, parvovirus B19, rubella, 
varicella, HHV-6

Bacterial Disseminated tuberculosis, Enteric (typhoid) fever, paratyphoid, Brucella, pertussis, tularemia, Shigella

Fungal Histoplasmosis (disseminated)

Protozoal Malaria, kala-azar 

Rickettsial psittacosis, Rocky Mountain spotted fever, typhus, rickettsialpox

Table 4: Intrinsic (Congenital) Neutropenia.

Syndrome Inheritance Clinical Features 

1. Primary Disorder of Myelopoiesis:

Cyclic neutropenia AD (ELANE)

-Periodic oscillation (21-day cycles) in ANC

-Onset usually before 10 years of age

-During the attack: fever, oral ulcers, stomatitis, pharyngitis, sinusitis, otitis 
media, pneumonia, and sepsis

Diagnosed by CBCs 2-3 times/week for 8 weeks.

Severe congenital neutropenia (SCN)

. AD (primarily ELANE, also GFI 
and others) Onset in the first few months of age.

. AR (G6PC3, HAX1) (HAX1 = 
Kostmann syndrome) Risk of MDS/AML 

. XL (WAS) G6PC3: cardiac and urogenital anomalies, venous angioectasias; HAX1: 
neurologic abnormalities, risk of MDS/AML 

 Neutropenic variant of Wiskott-Aldrich syndrome

2. Disorders of Molecular Processing:

. Schwachman-Diamond syndrome . Ribosomal defect: AR (SBDS, 
DNAJC21, EFL1, SRP54)

-Short stature (metaphyseal dysostosis) Pancreatic insufficiency 
(steatorrhea and failure to thrive), pyogenic infection (neutropenia), MDS/

AML

. Dyskeratosis congenita . Telomerase defects: XL (DKC1), 
AD (TERC), AR (TERT) Nail

- Short stature, ectodermal dysplasia ( nail dystrophy, leukoplakia), Eye 
Epiphora and blepharitis, hyperpigmentation of the skin, bone marrow 

failure

3. Disorders of Vesicular Trafficking:

Chediak-Higashi syndrome 

 
AR (LYST) 

-Defective granulation of PNL, melanocytes, and platelets.

-Recurrent infection (bacterial& fungal)

-Bleeding (platelets dysfunction). 

-Partial albinism

-neutropenia, HLH

Cohen syndrome AR (COH1) Partial albinism, pigmentary retinopathy, developmental delay, facial 
dysmorphism
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Griscelli syndrome, type II AR (RAB27a) Partial albinism, impaired NK cell function, neurologic impairment, HLH

.Hismansky-Pudlak syndrome, type II . AR (AP3B1) . Cyclic neutropenia, partial albinism, HLH 

. p14 deficiency . Probable AR (MAPBPIP) . Partial albinism, decreased B & T cells

. VPS45 defects . AR (VPS45) . Neutrophil dysfunction, bone marrow fibrosis, nephromegaly

4. Disorders of Metabolism: 

Glycogen storage disease, type 1b AR (G6PT1) Hepatomegaly, hypoglycemia, growth retardation, impaired neutrophil 
motility

-increased serum lactate, uric acid, and cholesterol.

Methylmalonic/propionic acidemias 
AR, Mutase, or cobalamin 
transporters/ propionyl 
coenzyme A carboxylase 

Ketoacidosis, metabolic stroke, depressed consciousness

Barth syndrome XL (TAZ1) Neutropenia, dilated cardiomyopathy, myopathy, methylglutaric aciduria

Pearson-marrow pancreas syndrome Mitochondrial (DNA deletions)
Episodic neutropenia, pancytopenia (macrocytic anemia, neutropenia& 

thrombocytopenia), ringed sideroblasts; defects in exocrine pancreas, liver, 
muscles, and kidneys

5. Disorders of Immune Function:

IgA deficiency AD

The most common primary immunodeficiency (PID)

-neutropenia, Decreased IgA

-recurrent bacterial infection (respiratory, GIT& GU

Common variable immunodeficiency Familial, sporadic (TNFRSF13B) Hypogammaglobinemia, recurrent bacterial infection (Sino-pulmonary)

Severe combined immunodeficiency AR, XL (multiple loci)
-Absent humoral and cellular immune function, recurrent infections

-Poor prognosis

Hyper-IgM syndrome XL (HIGM1) 

-defective class-switch recombination (CSR) process.

-Recurrent bacterial infection.

-Absent IgG, elevated IgM, autoimmune cytopenias, lymphoid hypoplasia

WHIM syndrome AD (CXCR4) Warts, hypogammaglobulinemia, infections, myelokathexis

Cartilage-hair hypoplasia syndrome AR (RMRP)

-Cartilage: short-limbed dwarfism, short fingernails.

-Hair: fine sparse hair

Combined immunodeficiency. 

Schimke immune-osseous dysplasia Probable AR (SMARCAL1)

-Neutropenia, Lymphopenia& pancytopenia

-Spondyloepiphyseal dysplasia, growth retardation, 

-renal (nephrotic syndrome/failure)

X-linked Bruton tyrosine kinase (Btk) Agammaglobulinemia, neutropenia in ~25% 

AD, Autosomal dominant; AML, acute myelogenous leukemia; ANC, absolute neutrophil count; AR, autosomal recessive; GIT; Gastrointestinal; GU, 
Genitourinary; HLH, Hemophagocytic lymphohistiocytosis; MDS, myelodysplastic syndrome; XL, X-linked.

When neutropenia is associated with infection it must be 
decided; whether, it is secondary to infection, or an underlying 
neutropenia contributed to the risk of infection. It is crucial to 
consider that the risk of infection with neutropenia is high when 
bone marrow production of neutrophils is decreased from either 
primary or secondary causes. Serious primary neutropenia or 
disorders of neutrophilic function are associated with “recurrent” 
or “atypical” bacterial infections. The most common clinical 
presentation includes fever, aphthous stomatitis, gingivitis, 
cellulitis, furunculosis, perianal inflammation, colitis, sinusitis, 
warts, and otitis media, as well as more serious infections such as 
pneumonia, deep tissue abscess, sepsis and fungal infection [3]. 

Chronic benign neutropenia of childhood represents a common 
group of disorders characterized by mild to moderate neutropenia 
that does not lead to an increased risk of pyogenic infections. 

Spontaneous remissions are often reported, although these may 
represent misdiagnosis of AIN of infancy, in which remissions 
often occur during childhood. Chronic benign neutropenia may be 
sporadic or AD or AR. Because of the relatively low risk of serious 
infection, patients usually do not require any therapy. Idiopathic 
chronic neutropenia is characterized by the onset of neutropenia 
after 2 yr of age, with no identifiable etiology. Patients with an 
ANC persistently <500/μL may have recurrent pyogenic infections 
involving the skin, mucous membranes, lungs, and lymph nodes. 
Bone marrow examination reveals variable patterns of myeloid 
formation with arrest generally occurring between the myelocyte 
and band forms. The diagnosis overlaps with chronic benign and 
Autoimmune neutropenia [4].

Consider genetic sequencing to identify mutations in genes 
associated with neutropenia. Mutations in ELANE are by far the 
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most common cause of cyclic and congenital neutropenia. Use 
evidence of autosomal or recessive inheritance and clinical clues, 
i.e., cardiac, or urogenital abnormalities suggest G6PC3 mutation, 
malabsorption, short stature suggest Shwachman-Diamond 
syndrome, etc. Testing for a broad panel of genetic causes for 
neutropenia (HAX1, G6PC3, WAS, SBDS, etc.) are appropriate in 
children with no associated anomalies to guide testing or when a 
panel is less expensive than several individual tests [5]. 

The mainstays of care for a case of neutropenia are good 
hygiene, observation for early signs of infection and treatment 
with antibiotics when infections occur. Management depends on 
the main etiology and either it is acute or chronic neutropenia. 
Acquired transient neutropenia because of malignancies, 
immunosuppressive chemotherapy, infections usually are 
presented with fever, and sepsis is a major cause of death. Thus, 
early recognition and prompt aggressive treatment of infections 
may be lifesaving. Benign neutropenia with no evidence of repeated 
bacterial infections or chronic gingivitis usually requires no 
specific therapy [6]. Appropriate oral antibiotics may be sufficient 
for superficial infections in children with mild to moderate 
neutropenia. Subcutaneously administered G-CSF (Granulocyte- 
Colony Stimulating Factor) can provide effective treatment of 
severe chronic neutropenia, including SCN, cyclic neutropenia, and 
symptomatic chronic idiopathic neutropenias. Treatment leads 
to dramatic increases in neutrophil counts, resulting in marked 
improvement of infection and inflammation. Doses range from 2-5 
μg/kg/day for cyclic, idiopathic, and autoimmune neutropenias, 
to 5-100 μg/kg/day for SCN. Long-term effects of G-CSF therapy 
include splenomegaly, thrombocytopenia, and rarely vasculitis; 
only patients with SCN are at risk for MDS/AML. Patients with 
SCN or SDS who develop MDS or AML respond only to HSCT; 
chemotherapy is ineffective. HSCT is also the treatment of choice 
for aplastic anemia or familial HLH [7-12].

Key Messages

•	 Patients with ANCs <500 and fever require prompt 
evaluation and the rapid initiation of broad-spectrum 
parenteral antibiotics.

•	 Empiric parenteral antibiotic therapy (consider 
ceftazidime, vancomycin, or meropenem) to cover S. aureus, 
Pseudomonas aeruginosa, Escherichia coli, and Klebsiella 
species. 

•	 Neutrophilic leukocytosis does not always indicate acute 
bacterial infection.

•	 Danger signs: failure to thrive, inflammatory anemia, 
thrombocytopenia, splenomegaly, lymphadenopathy, joint 

swelling/bone pain, dysmorphism, recurrent serious infections, 
fever/infectious symptoms every 21 days, unusual or resistant 
infections, periodontal disease. If any of these danger signs 
are present; patients should have more extensive evaluations 
and a hematology consultation. If no danger signs present; no 
further testing is needed, and parents should be reassured. 
The most likely diagnosis in the young child is chronic benign 
neutropenia.

•	 Routine use of G-CSF to increase bone marrow production 
of neutrophils is not indicated for most acquired neutropenia 
and should be limited to specific disorders where neutropenia 
is due to inadequacy of the marrow reserve pool.
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