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John M. Kane, MDb,c,d,f; and Christoph U. Correll, MDb,c,d,f

ABSTRACT
Objective: To evaluate the epidemiology, pathobiology, 
and management of benign ethnic neutropenia and 
determine the extent to which these factors should 
influence measures designed to avoid clozapine-induced 
agranulocytosis.

Data Sources: A structured MEDLINE search with no 
language limitation was performed from database 
inception until March 31, 2015, using the terms clozapine 
and benign ethnic neutropenia. Retrieved articles were 
cross-checked for additional relevant studies.

Study Selection: Included in the study were articles that 
reported on the prevalence, etiology, and complications of 
benign ethnic neutropenia and the hematologic outcome 
of clozapine treatment in patients with this condition.

Data Extraction: Study results that documented the 
epidemiology, pathobiology, and clozapine utilization in 
persons of African, Arabian, and Mediterranean descent 
with a neutrophil count in the 1,000–1,800/mm3 range.

Results: The search identified 342 publications. Forty-two 
articles described the epidemiology, pathobiology, and 
management of benign ethnic neutropenia. Of these, 12 
articles described patients with benign ethnic neutropenia 
whose neutrophil count decreased during treatment with 
clozapine. Persons with benign ethnic neutropenia do not 
have signs of impaired phagocytosis, and the frequency, 
severity, and outcome of their infections are similar to 
those observed in the general population. These features 
suggest that a neutrophil count > 1,000/mm3 is safe for 
initiating and/or resuming clozapine therapy.

Conclusions: The presence of benign ethnic neutropenia 
should not prevent treatment with clozapine. Patients 
with benign ethnic neutropenia who develop a clozapine-
induced decrease in the neutrophil count, but have 
no evidence of infection or impaired phagocytosis, 
may resume clozapine as soon as they have > 1,000 
neutrophils/mm3.
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C lozapine is a tricyclic dibenzodiazepine atypical antipsychotic 
approved by the US Food and Drug Administration (FDA) for 

the management of treatment-resistant schizophrenia. In the United 
States, the drug is also indicated for patients with schizophrenia or 
schizoaffective disorder who experience recurrent suicidal behavior. 
Clozapine is the most effective antipsychotic for patients with 
schizophrenia spectrum disorders1–4 and bipolar disorders5 in whom 
first-line treatments fail. However, clozapine also has many adverse 
effects that complicate its use, the most potentially serious of which 
is agranulocytosis,6,7 defined as an absolute neutrophil count (ANC) 
of less than 500/mm3. Current US clinical standards indicate that in 
order to prevent clozapine-induced agranulocytosis, therapy should 
be initiated only in patients with a white blood cell count (WBC) of 
at least 3,500/mm3 and an ANC of at least 2,000/mm3. Hematologic 
monitoring should occur weekly for the first 6 months, every other 
week for the following 6 months, and every 4 weeks after the first year 
of treatment. If the WBC is between 2,000 and 3,000/mm3 or ANC 
is 1,000–1,500/mm3, clinicians should interrupt treatment, monitor 
daily, and rechallenge when WBC is > 3,500 and ANC is > 2,000/
mm3. Clozapine treatment should be discontinued and rechallenge 
is not permitted in patients whose WBC is < 2,000/mm3 or ANC is 
< 1,000/mm3.7

These guidelines ignore the existence of benign ethnic neutropenia 
(BEN), a hereditary condition conservatively estimated to be present 
in 10% to 30% of healthy persons of African or Middle Eastern 
descent who have no history of repeated or severe infections.8 
Benign ethnic neutropenia in African-Americans was discovered in 
1939 in a group of 20 healthy Mississippi sharecroppers.9 Compared 
with native whites with the same diet and occupation, the African-
Americans had significantly lower mean WBC (4,800/mm3 vs 7,600/
mm3) and neutrophil (2,300/mm3 vs 4,600/mm3) counts. None of the 
subjects with neutropenia had any active disease at the time of the 
investigation. Their diet was adequate, and there was no evidence 
of gastrointestinal parasites. Evidence of “sickling” was reported 
in 2 blacks subjects (10%). The findings have been confirmed by 
large-scale epidemiologic studies10 and have been reported as a 
reason for clozapine’s underutilization and discontinuation in 
African-Americans11 and in the black and minority community 
in the United Kingdom.12 Furthermore, men have lower values 
than women, independently, across all ethnicities.13 Benign ethnic 
neutropenia is recognized as a modifier for the use of clozapine in 
the United Kingdom and Ireland, but details of the process and 
deliberations through which the restrictions have been relaxed in 
the presence of this condition are not available. Based on successful 
clozapine treatment in patients with BEN,14 adjusted thresholds for 
patients with habitually low WBCs have been proposed that are 
500/mm3 lower than those in the general population for normal 
white cell/neutrophil count (≥ 3,000/≥ 1,500/mm3 instead of 
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≥ 3,500/≥ 2,000/mm3), mild leukopenia/granulocytopenia 
(≥ 2,500–3,000/≥ 1,000–1,500/mm3 instead of ≥ 3,000–
3,500/≥ 1,500–2,000/mm3), and moderate leukopenia/
granulocytopenia (< 2,500–> 2,000/< 1,000–> 500/mm3 
instead of < 3,000–> 2,000/< 1,500–> 1,000/mm3)15 (Table 
1). Of note, severe leukopenia/granulocytopenia and 
agranulocytosis thresholds are unaltered.

The risk factors for drug-induced agranulocytosis 
include the presence of autoimmune disease, a current 
or recent infection, chronic renal failure, and a history of 
allergic reaction to any antigen.16 The available data indicate 
that BEN has not been associated with increased risk of 
agranulocytosis in the general population.16 A MEDLINE 
search covering the period 1970–2015 did not reveal any 
cases of clozapine-induced agranulocytosis in patients with 
BEN. Therefore, clozapine therapy monitoring guidelines 
based on hematologic parameters of white populations are 
considered to restrict access to clozapine for individuals with 
BEN.12,17–19

In this review, we will present the main features of BEN 
and propose algorithms for clozapine utilization in patients 
with this condition.

METHODS

We conducted a systematic review in MEDLINE on 
March 31, 2015, dating back through inception, using the 
search terms benign ethnic neutropenia and clozapine to 
identify primary data articles and review articles on the 
phenomenon of BEN and the severity and management of 
hematologic complications in patients with BEN receiving 
clozapine.

RESULTS

The search identified a total of 342 publications. Forty-
two articles described the epidemiology, pathobiology, and 
management of BEN and included 12 articles focusing on 
patients with BEN who developed decreased ANC during 

treatment with clozapine. All 42 articles were included 
in this review and used for the development of our 
recommendations.

Epidemiology
The prevalence of BEN in the US population has been 

most recently established in a representative sample of 
25,222 participants in the 1999 to 2004 National Health 
and Nutrition Examination Survey.13 A neutrophil count of 
less than 1,500/mm3 was found in 4.5% (95% confidence 
interval, 3.9%–5.0%) of blacks but in only 0.79% (95% 
confidence interval, 0.57%–1.0%) of whites and in 0.38% 
(95% confidence interval, 0.24%–0.52%) of Mexican-
Americans. Severe neutropenia (ANC < 1,000/mm3) was 
identified in 0.57% of black and 0.11% of white participants. 
Compared with whites, black participants had lower 
neutrophil counts (mean difference = 830/mm3). The lower 
number of neutrophils explained almost entirely the 890/
mm3 difference in the WBC counts of the 2 groups. Black 
males had the higher prevalence of neutropenia (6.67%). 
Younger age increased the likelihood of neutropenia, while 
smoking decreased the likelihood of neutropenia.13 These 
data confirm the findings of previous investigations in 
smaller samples, which had identified a mean difference 
of 800 neutrophils/mm3 between black and white active-
duty healthy service members20 and 960 neutrophils/mm3 
in male veterans with these same ethnic backgrounds.21 
Benign ethnic neutropenia has also been recognized at 
similar or higher rates in Afro-Caribbeans in the United 
Kingdom22 and the United States23; Arabs in Jordan, Kuwait, 
and the United Arab Emirates8,24; Yemenite and Ethiopian 
Jews and Bedouin Arabs living in Israel8,25; and blacks in 
Zimbabwe.26 Ancestry is more important than current 
geographical location, as demonstrated by the absence of 
neutropenia in members of a non-Arab tribe that relocated 
to the Arabian Peninsula a few centuries ago.24 A chronic 
neutropenia without bone marrow hypoplasia or increased 
risk of infections or leukemia has also been described in 
healthy white individuals,27 mostly female,8 and in patients 
with chronic hepatitis C.28

The health care implications of BEN have not been 
thoroughly investigated, but clinical experience suggests that 
individuals with this condition may be subject to extensive 
and costly hematologic evaluation, inappropriate antibiotic 
coverage for febrile viral illnesses, unnecessary and possibly 
harmful dose adjustments during chemotherapy, and 
discontinuation of treatment with clozapine8,24,29 as well as 
exclusion from clozapine treatment in the first place.

Pathobiology
The African and Arabian roots of individuals with BEN 

are considered to reflect acquired resistance to malaria, 
as the distribution of the ancestral homes matches the 
geographic distribution of Plasmodium falciparum.24 A 
similar superimposition has been found for the presence 
of hemoglobin S and thalassemia. In contrast, benign 
neutropenia is much more infrequent in persons tracing their 
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■■ Many (10%–30%) persons of African, Arabian, and 
Mediterranean descent have benign ethnic neutropenia, 
ie, a neutrophil count in the 1,000–1,800/mm3 range. 
Current clinical guidelines prevent the use of clozapine in 
these individuals.

■■ Patients with benign ethnic neutropenia do not have signs 
of impaired phagocytosis, and the frequency, severity, and 
outcome of their infections are similar to those observed 
in the general population. These features suggest that a 
neutrophil count > 1,000/mm3 is safe for initiating and/or 
resuming clozapine therapy.

■■ The presence of benign ethnic neutropenia should not 
prevent treatment with clozapine. Patients with benign 
ethnic neutropenia who develop a clozapine-induced 
decrease in the neutrophil count, but have no evidence of 
infection, may be treated with clozapine as soon as they 
have at least 1,000 neutrophils/mm3.
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Table 1. FDA-Recommended Frequency of Monitoring Based on Stage of Therapy or Results From WBC Count and ANC 
Monitoring Tests 

Situation

Benign Ethnic Neutropenia 
Thresholds Utilized  

in the United Kingdom
FDA-Determined  

Hematologic Values for Monitoring
FDA-Determined Frequency  
of WBC and ANC Monitoring

Initiation of therapy WBC ≥ 3,000/mm3 and 
ANC ≥ 1,500/mm3

WBC ≥ 3,500/mm3 and ANC ≥ 2,000/
mm3

Note: Do not initiate in patients with 
(1) history of myeloproliferative  
      disorder or 
(2) clozapine-induced 
      agranulocytosis or 
      granulocytopenia

Weekly for 6 months

12 Months of 
therapy

WBC ≥ 3,000/mm3 and 
ANC ≥ 1,500/mm3

All results for WBC ≥ 3,500/mm3 and 
ANC ≥ 2,000/mm3

Every 4 weeks ad infinitum

Immature forms 
present

N/A N/A Repeat WBC and ANC

Discontinuation of 
therapy

N/A N/A Weekly for at least 4 weeks from day of discontinuation 
or until WBC ≥ 3,500/mm3 and ANC ≥ 2,000/mm3

Substantial drop in 
WBC or ANC

Single drop or cumulative drop 
within 3 weeks of WBC ≥ 3,000/
mm3 or ANC ≥ 1,500/mm3

1. Repeat WBC and ANC
2. If repeat values are 3,000/mm3 ≤ WBC ≤ 3,500/mm3 

and ANC > 2,000/mm3, then monitor twice weekly
Mild leukopenia 
Mild 

granulocytopenia

3,000/mm3 > WBC ≥ 2,500/mm3  
and/or 
1,500/mm3 > ANC ≥ 1,000/mm3

3,500/mm3 > WBC ≥ 3,000/mm3  
and/or 
2,000/mm3 > ANC ≥ 1,500/mm3

Twice-weekly meeting until WBC > 3,500/mm3 
and ANC > 2,000/mm3, then return to previous 
monitoring frequency

Moderate 
leukopenia

Moderate 
granulocytopenia

2,500/mm3 > WBC ≥ 1,500/mm3 
and/or 
1,000/mm3 > ANC ≥ 500/mm3

3,000/mm3 > WBC ≥ 2,000/mm3 
and/or 
1,500/mm3 > ANC ≥ 1,000/mm3

1. Interrupt therapy 
2. Daily until WBC > 3,000/mm3 and ANC > 1,500/mm3

3. Twice-weekly until WBC > 3,500/mm3 and 
ANC > 2,000/mm3

4. May rechallenge when WBC > 3,500/mm3 and 
ANC > 2,000/mm3

5. If rechallenged, monitor weekly for 1 year before 
returning to the usual monitoring schedule of every 
2 weeks for 6 months and then every 4 weeks ad 
infinitum

Severe leukopenia
Severe 

granulocytopenia

WBC < 2,000/mm3 
and/or 
1,000/mm3 > ANC ≥ 500/mm3

WBC < 2,000/mm3 
and/or 
ANC < 1,000/mm3

1. Discontinue treatment and do not rechallenge 
patient

2. Monitor until normal and for at least 4 weeks from the 
day of discontinuation as follows: 
• Daily until WBC > 3,000/mm3 and ANC > 1,500/mm3 
• Twice weekly until WBC > 3,500/mm3 and 
ANC > 2,000/mm3 
• Weekly after WBC > 3,500/mm3

Agranulocytosis ANC < 500/mm3 ANC < 500/mm3 1. Discontinue treatment and do not rechallenge 
patient 

2. Monitor until normal but for at least 4 weeks from the 
day of discontinuation as follows:  
• Daily until WBC > 3,000/mm3 and ANC > 1,500/mm3  
• Twice weekly until WBC > 3,500/mm3 and 
ANC > 2,000/mm3  
• Weekly after WBC > 3,500/mm3

Abbreviations: ANC = absolute neutrophil count, FDA = US Food and Drug Administration, N/A = not applicable, WBC = white blood cell count.

ancestry in Mexico, because pre-Columbian inhabitants 
of that territory were never exposed to P falciparum.24 
Pedigrees of Arab families indicate that as an “ancient” 
and widely spread inherited trait, the genetic transmission 
of BEN occurred before the tribal partitioning and is not 
the effect of increased homozygosity due to endogamy and 
inbreeding.24

The mechanism of the association has not been 
elucidated, but neutrophil activation in malaria produced by 
P falciparum may increase the risk of secondary (bacterial) 
infection and fatal outcomes.24,30 The genetic signature 
of BEN in Africans appears to be a polymorphism within 
the Duffy antigen receptor for chemokines (DARC),30 

which influences the neutrophils’ chemotaxis, migration, 
and localization and leads to the inactivation of the 
proinflammatory cytokines. The Duffy antigen enhances 
transendothelial migration of neutrophils in response to 
chemotaxis.31 DARC-positive phenotypes in Africans are 
also associated with decreased susceptibility to tuberculosis 
and HIV infection.30 The null allele of the Duffy antigen is 
present in close to 80% of African-Americans and in 58% 
of Yemenite Jews, the 2 populations with a relative high 
incidence of BEN.31

Patients with BEN have normal circulating neutrophils, 
ie, normal proportions of mature and immature cells. 
There is no evidence of degenerated hypersegmented 
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Table 2. Commonly Used Drugs Associated With Neutropenia
Psychotropic drugs

Chlorpromazine
Olanzapine
Ziprasidone
Fluoxetine
Mirtazapine
Tricyclic antidepressants

Antithyroid drugs
Propylthiouracil
Methimazole
Carbimazole

Anticonvulsants
Valproic acid derivatives	
Phenytoin
Carbamazepine
Lamotrigine

Analgesics and nonsteroidal anti-inflammatory drugs
Ibuprofen
Diclofenac
Naproxen
Acetaminophen
Phenylbutazone
Piroxicam
Sulindac

Antihypertensive and antiplatelet agents
Angiotensin-converting enzyme inhibitors
Clopidogrel
Ticlopidine

Diuretics
Thiazides
Furosemide
Spironolactone

Antibiotics, antifungals, and antiretroviral agents
Amphotericin
Ampicillin
Cephalosporins
Macrolides
Oxyquinolones
Nitrofurantoin
Sulfonamides
Vancomycin
Zidovudine

 

granulocytes8 or increased margination in the spleen, liver, 
bone marrow, or lungs.32,33 Bone marrow aspirates indicate 
normal cellularity, maturation of the white blood cell line,34 
and granulocyte colony-forming ability.8 Physical activity, 
intravenous corticosteroid administration, and endotoxin 
challenges have demonstrated decreased release of mature 
granulocyte from the bone marrow into the peripheral 
blood.8,31,32,34

The incidence and outcome of bacterial infections 
are similar in persons with BEN and populations with 
higher baseline neutrophil counts.29,35 A study comparing 
patients with and without BEN admitted for the same acute 
bacterial infection found similar systemic abnormalities 
(fever, heart rate), response to antibiotics, and duration of 
hospitalization.35 Patients with BEN do not develop absolute 
leukocytosis during bacterial infections,29,35 but the average 
proportional increment in the WBC count is similar (39.0% 
vs 38.6%) to that observed in patients without leukopenia 
with the same ethnic background.35 The findings remind 
us that neutrophils are not “functioning” in the blood, but 
use the blood as a transport medium to a site to which they 
are attracted by an inflammatory stimulus.36 The excess of 
circulating uncommitted cells in persons with “normal” 
neutrophil counts confers no advantage in the fight to 
localize and limit an infection, which depends on the 
number of committed cells made available hic et nunc by 
the bone marrow. An adequate increment of at least 2,000/
mm3 neutrophils has been identified in response to bacterial 
infection in youth and adults with BEN.8,35,37

Differential Diagnosis
Benign ethnic neutropenia is a chronic congenital 

condition that should be suspected in persons of African, 
Arabian, and Mediterranean descent with an ANC in the 
1,000–1,800/mm3 range without evidence of pancytopenia, 
current infection, or sepsis.38 It is a diagnosis of exclusion 
that should be established only after a careful evaluation 
conducted by an hematologist, who should first investigate 
the following causes of acquired neutropenia malignancy 
(leukemia, lymphoma, myeloma, myelodysplastic 
syndrome), primary or secondary autoimmune disorders, 
global or specific nutritional deficiency (vitamin B12, folate, 
copper), hypersplenism, storage diseases, radiotherapy 
and radioactive treatment, hypogammaglobulinemia, and 
exposure to drugs known to produce severe neutropenia or 
agranulocytosis.38–40 The last category is remarkably vast and 
in addition to antineoplastics includes psychotropic drugs 
other than clozapine; antithyroid drugs; anticonvulsants; 
analgesics and nonsteroidal anti-inflammatory drugs; 
cardiovascular drugs; diuretics; and antibiotics, antifungals, 
and antiretroviral agents16,38,39 (Table 2). The mechanisms 
of drug-induced neutropenia include bone marrow 
suppression and immune dysfunctions with and without 
antineutrophil antibodies.38,40 In patients with vitamin B12 
deficiency, the neutropenia is associated with macrocytosis, 
while copper deficiency is seen almost exclusively in 
patients who have had gastric bypass surgery.38 The 

hematologic workup must be initiated after excluding 
pseudoneutropenia due to laboratory errors and diurnal 
variation in the neutrophil count. A general internal 
medicine specialist must be involved in the evaluation of 
neutropenia in situations in which a hematologist could not 
be available.

Once acquired neutropenia is ruled out, the workup 
should establish the type of inherited neutropenia. Cyclic 
neutropenia features episodes of severe neutropenia 
occurring every 2 to 5 weeks during which the patients 
may develop severe infections or evidence of phagocytic 
cell disease, such as oral ulcerations.38 A history of recurrent 
severe infections starting in infancy is the hallmark of 
severe congenital neutropenia, a syndrome characterized by 
ANC values being consistently less than 200/mm3 and due 
to a maturation arrest at the promyelocyte stage, requiring 
periodic administration of granulocyte colony-stimulating 
factor for survival.40,41 Severe congenital neutropenia and 
cyclic neutropenia are autosomal dominant syndromes and 
are produced by mutations in the granule protein neutrophil 
elastase. The 2 phenotypic expressions of these mutations 
may occur in the same kindred.42 A chronic idiopathic 
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neutropenia with a relatively benign course despite ANC 
counts being as low as 200/mm3 has been identified in 
the Mediterranean area and is due to myeloid hypoplasia 
and a selective decrease of CD34+/CD33– progenitors.43 
However, adults with BEN are not likely to have other 
congenital neutropenic conditions, such as dyskeratosis 
congenita, cartilage-hair hypoplasia, myelokathexis, or 
Fanconi anemia, as these syndromes manifest clinically in 
childhood.38

The absence of recurrent infections is crucial for the 
classification of isolated neutropenia as a benign condition. 
As a general rule, an ANC less than 200/mm3 will almost 
always lead to a serious localized infection, bacteremia, 
or meningitis.38,40 In patients with chronic neutropenia, 
recurrent infections are unusual if the ANC is greater 
than 500/mm3.38,40 Recurrent otitis media and oral 
ulcerations may be signs of neutropenia and should not 
be automatically attributed to an infectious process.40 A 
bone marrow aspiration and core biopsy is not considered 
mandatory in adults with chronic neutropenia whose 
ANC has never been lower than 500/mm3.40 In contrast, 
a bone marrow examination, including cytogenetics, is 
recommended if the ANC has been lower than 500/mm3 on 
3 separate tests.38 Dysplastic features observed in the bone 
marrow and peripheral blood, such as promyelocytes with 

reticulated nuclei or hypogranular circulating neutrophils, 
help the hematology consultant establish the diagnosis of 
myelodysplastic syndrome.41

DISCUSSION

Legal and ethical considerations. Prescribing clozapine 
for patients with an ANC < 2,000/mm3 should be considered 
off-label, ie, a situation in which a drug is used for “a medical 
purpose not in accordance with the authorized product 
information.”44(p537) Off-label use is common in the United 
States and Europe (ie, 10%–29% of all prescriptions) and 
legal, because the regulatory agencies have not been granted 
constitutional authority to control or direct the practice of 
medicine.44–46 The medical practice reflects the challenges 
created by limited data regarding certain populations 
and treatment strategies, manufacturers’ inability or 
unwillingness to request revised labels for their products, 
and documented effectiveness in trials that do not fulfill all 
requirements indicated in the manufacturer’s prescribing 
information.7,46 Off-label or unlicensed prescribing might 
also be considered compassionate use, which, at least in 
the European Union, is allowed for “humanitarian reasons 
to a group of patients suffering from a debilitating and 
chronic or serious illness,”44(p540) but is unacceptable when 

Figure 1. Diagnosis of Benign Ethnic Neutropenia in Candidates for Clozapine Treatment

Abbreviation: NSAID = nonsteroidal anti-inflammatory drug.

Patient with neutropenia with absolute 
neutrophil count (ANC) > 500/mm3

(patients with ANC < 500/mm3 require transfer to the 
medical unit and immediate hematologic evaluation)

Is the patient acutely ill or febrile?
Yes Admit to medical unit for 

treatment and evaluation

Yes

Does the patient have a 
history of neutropenia? 

Hematologic evaluation for 
causes of acquired neutropenia

No
No

Does the patient have a history of recurrent infection?
Yes

Hematologic evaluation for  severe 
congenital neutropenia or neutropenia 
occuring in the context of a larger 
congenital syndrome including Cohen 
syndrome, Kostmann syndrome, Barth 
syndrome, Chediak-Higashi syndrome

Are the past infections mild or severe?

Mild Severe

Hematologic 
evaluation for cyclic 
neutropenia syndrome

Is the patient of Mediterranean or African descent?

No Yes

Benign ethnic 
neutropenia

Benign familial 
neutropenia

Causes of Acquired Neutropenia

1. Infection associated
Active infection
Postinfectious

2. Drug induced
Analgesics and NSAIDS
Anti-infective agents
Anticonvulsants
Antineoplastics
Antithyroid drugs
Cardiovascular drugs
Gastrointestinal drugs
Psychotropic drugs

3. Autoimmune
4. Malignancy

Leukemia, myeloma, 
lymphoma 

5. Dietary
B12, folate, copper 
de�ciency
Global malnutrition

No

Start clozapine treatment after hematologic clearance

ANC 
>1000/mm3?

Yes

No Hematologic evaluation for 
other causes neutropenia

Clozapine treatment contraindicated

Neg
at

ive Positive
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Figure 2. Approach to Patients With Benign Ethnic Neutropenia on Clozapine Treatment Who Have Decreasing Absolute 
Neutrophil Count

Abbreviations: ANC = absolute neutrophil count, CBC = complete blood count.

Stop clozapine ANC < 500/mm3

Immediate hematology consult. If not 
possible or if the patient becomes 
febrile or has signs/symptoms of 
infection, transfer patient to the 
medical unit for emergent medical 
treatment

ANC > 500/mm3 in patients with a con�rmed diagnosis of benign ethnic neutropenia

Assess for fever and signs/symptoms of infection

Fever present No fever

Transfer patient to 
the medical unit for 
emergent medical 
treatment

Hematologic evaluation for cause of acquired neutropenia*

No other identi�able cause 
except clozapine induced

Other identi�able cause
(other than clozapine induced)

Treat the cause of acquired neutropenia then 
obtain hematologic clearance to resume 
clozapine with twice weekly CBC monitoring for 
the �rst 2 weeks of rechallenge

Repeat CBC in the afternoon to rule 
out morning pseudoneutropenia 

ANC 500–1,000/mm3
ANC > 1,000/mm3

Resume clozapine with 
twice weekly CBC 
monitoring for the �rst 2 
weeks of rechallenge

*Acquired Neutropenia

1. Infection associated
2. Drug induced
3. Autoimmune
4. Malignancy
5. Dietary

a high probability of major adverse effects and only marginal 
clinical benefit exist.44–46

The off-label use of atypical antipsychotics in the 
United States was evaluated by a federal regulatory agency 
for health care quality in 2006.47 The agency found an 
increased risk of adverse events and questionable evidence 
of efficacy for the conditions most often treated off-label 
with antipsychotics, which were dementia with behavioral 
disturbance, autism, depression, obsessive-compulsive 
disorder, and posttraumatic stress syndrome.47 Clozapine 
was not included in the review because of its second-line 
status due to the potential for producing agranulocytosis.

With the exception of a few case reports,48,49 we could not 
find published reports on prospective studies of clozapine 
treatment in patients with BEN, although it is quite possible 
that clinicians have tried the off-label use of the drug in this 
population. However, clozapine underutilization in patients 
of African descent has been well-documented,11 even though 
the incidence of agranulocytosis is similar or lower than in 
white subjects.17,18 The lack of data stands in contrast to 
the ethical principle that all patient groups should be given 
access to medications that have been sufficiently tested44 to 
determine their risk and benefits.

Our review and the recommendations included in this 
text have limitations inherent to clinical domains that have 
not been rigorously assessed. The main reason for this 
shortcoming in our case is the fact that agranulocytosis 

had been identified before the clinical trials that led to the 
introduction of clozapine in the treatment of schizophrenia 
in the United States. These trials were designed with 
restrictions regarding cutoffs for leukocyte and neutrophil 
counts and excluded patients with BEN.

Clinical recommendations. The evaluation of patients 
who have ANC levels that raise suspicion of BEN and 
require treatment with clozapine should be informed by 
the severity of neutropenia, history of recurrent infections, 
and the need to rule out the aforementioned acquired or 
congenital causes of a decreased ANC. Patients with new-
onset neutropenia and presence of fever and/or ANC 
< 1,000/mm3 must be referred immediately for extensive 
hematologic evaluation, preferably in an inpatient medical 
unit. Patients from appropriate ethnic groups with chronic 
neutropenia (ANC > 1,000/mm3) but no history of serious 
and/or recurrent infection should undergo an outpatient 
hematologic evaluation aiming to obtain clearance for 
clozapine treatment (Figure 1). The evaluation should 
start only after the exclusion of pseudoneutropenia due to 
laboratory error or diurnal variation in the neutrophil count.

For patients with BEN treated with clozapine, a prudent 
approach is to stop the drug administration if ANC < 1,000/
mm3, as no data are yet available to examine the safety below 
these levels. If a repeated WBC performed in the afternoon 
indicates an ANC > 1,000/mm3, which is indicative of 
morning pseudoneutropenia,50,51 clozapine treatment may be 
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Figure 3. Approach to Patients With Benign Ethnic Neutropenia Who Develop Clozapine-Induced Neutropenia

Abbreviations: ANC = absolute neutrophil count, CBC = complete blood count.

Assess for signs of phagocytic cell disorder
(fever, gingivitis, mucosal ulcerations, abdominal pain, etc)

Positive Negative

ANC 500–1,000/mm3 ANC > 1,000/mm3

Wait 1 week for 
spontaneous resolution 
of ANC > 1,000

Resolution No resolution

Consult hematology for 
consideration of �lgrastim

Consult hematology for 
further evaluation and 
consideration of �lgrastim

Resume clozapine with twice 
weekly CBC monitoring for the 
�rst 2 weeks of rechallenge

Obtain hematological 
clearance to resume clozapine 
with twice weekly CBC 
monitoring for the �rst 2 
weeks of rechallenge

resumed with an increase from once- to twice-weekly WBC 
measurements. If a newly acquired cause of neutropenia is 
identified, clozapine therapy should be restarted only after 
the new issue has been successfully treated and the ANC has 
returned to baseline (Figure 2).

Patients with BEN who develop clozapine-induced 
decreases in ANC in the 500–1,500/mm3 range and who 
have no evidence of infection should be assessed for signs 
of phagocytic cell disorder (gingivitis, mucosal ulcerations, 
abdominal pain, diarrhea).22,40,41 When these abnormalities 
are present, a hematologist’s opinion must be sought 
regarding use of filgrastim to increase the neutrophil count. 
In patients without evidence of phagocytic cell disease, 
clozapine can be resumed if, or as soon as, the ANC is 
> 1,000/mm3 (Figure 3).

CONCLUSIONS

Benign ethnic neutropenia is a hereditary condition in 
which ANC levels are in the 1,000–1,800/mm3 range, but 
people have normal bone marrow cellularity, white blood 
cell line maturation, and granulocyte colony-forming ability. 
Therefore, the incidence and outcome of bacterial infections 
are similar in persons with BEN and populations with higher 
ANC levels. Benign ethnic neutropenia is present in 10%–
30% of persons of African, Arabian, and Mediterranean 
descent and is due to a polymorphism within the Duffy 
antigen receptor for chemokines that has protective effects 
against malaria infections. Since guidelines regulate and 
restrict the use of clozapine in patients based on WBC and, 
especially, ANC levels, BEN is an important reason for 
clozapine underutilization and discontinuation.17

Based on the benign nature of habitual neutropenia and 
successful clozapine treatment in patients with BEN,14 it has 
been suggested that WBC and ANC thresholds be lowered 
by 500/mm3 compared to the general population, as done in 
the United Kingdom.15 We propose a complete assessment 
and treatment algorithm to identify patients with BEN 
and enable them to benefit from clozapine treatment by 
proposing assessment and treatment steps that both assure 
patient safety and appropriate utilization of clozapine in this 
important subgroup of patients. Our recommendations must 
be read within the limitations of the available publications, 
primarily the absence of any prospective study of the 
hematologic or infectious complications of patients with 
BEN treated with clozapine. With this important caveat, we 
hope that these recommendations can help clinicians use 
clozapine in patients who currently are denied this invaluable 
therapeutic intervention.
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