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 Introduction and Objectives: Drugs are a common reason for neutropenia. The objective of this article is to conduct a review 
of the scientifi c evidence of neutropenias associated with the use of antipsychotics.
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Abstract 

 Material and Method: A bibliographic review of the last 5 years was carried out, collected in Pubmed, Uptodate, antipsychotic 
data sheets and the main Clinical Practice Guidelines.

 Results and Discussion: The frequency of neutropenias associated with the use of antipsychotics is 3%, and of agranulocytosis 
1%. Neutropenias are more common in the fi rst 3 months of treatment. Some of the risk factors are previous neutropenia, age, sex, the 
existence of comorbidities or genetic susceptibility. Mortality is extremely rare. Most of the cases of patients with neutropenia are asymp-
tomatic and are a laboratory fi nding. However, when neutropenia is severe, the patient can even present with sepsis. It is recommended 
to carry out health education to the carers and patients of the alarm data. The use of clozapine has a specifi c management and monitoring 
protocol, which reduced the incidence of agranulocytosis and mortality.

 Conclusions: The incidence of neutropenia with antipsychotics is low, although it is a potentially serious adverse eff ect. Serial 
monitoring blood counts are required during antipsychotic therapy. It is possible that drugs with great antipsychotic potential such as 
clozapine are underused due to diffi  culties in management and monitoring.
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Introduction

 Neutropenia is a decrease, below the values considered 
normal in the peripheral blood count of neutrophils. In adults, 
the normal number of neutrophils ranges from 1,800 to 8,100 
neutrophils / mm3.Most of the neutropenias in adults are ac-
quired and due to an increase in the destruction of granulocytes. 
Drugs are a common reason for central neutropenia. The risk of 
neutropenias and other blood dyscrasias associated with multi-
ple commonly used drugs is known. Despite this, the use of these 
drugs is considered acceptable if the clinical benefit to the patient 
is documented and side effects are controlled [1]..

 Among these drugs we have, among others, chemother-
apeutic agents against cancer, metamizole, antithyroid drugs, 
sulfasalazine or trimethopin / sulfamethoxazole. Psychotropic 
drugs are a common reason for neutropenia such as tricyclic 
antidepressants, phenothiazines,carbamazepine, valproate, or 
lamotrigine. Within the group of neuroleptics we will especially 
point out clozapine and olanzapine and to a much lesser extent 
risperidone, quetiapine or paliperidone [2-4].

 The objective of this article is to carry out an updated 
review of the available scientific evidence regarding neutrope-
nias associated with the use of antipsychotics and their clinical 
management in psychiatry.

 A bibliographic review was carried out in the Pubmed 
database for the last 5 years with the terms indexed in the MesH: 
neutropenia, agranuloytosis, antipsychotic, clozapine, olanzapine. 
We analyze the recommendations referenced on the subject in the 
chapters of Uptodate: Drug-induced netropenia and agranulocyto-
sis; Second generation antipsychotic medication: pharmacology, ad-
ministration and side effects; Guideliness for prescribing clozapine 
in schizophrenia. We review the technical sheets of the medicines 
and the recommendations of the Spanish Agency for Medicines and 
Health Products (AEPMs). We consulted the British Association for 
Psychopharmacology clinical practice guidelines, Resistant Schizo-
phrenia Task Force Guide (TRRIP), FDA Guide, NICE Guide,

 White blood cells can be classified according to the 
presence of granules in the cytoplasm into: granulocytes (neu-

Material and Methods

Results and Discussion

Definitions, prevalence and risk factors

Prevalence

Risk factor’s

Definitions

trophils, basophils and eosinophils) and agranulocytes (lympho-
cytes and monocytes). Neutropenia is defined as an absolute pe-
ripheral blood neutrophil count of less than 1500 / microL. The 
risk of infection increases when the total neutrophils falls below 
1000 / microL. The term agranulocytosis is used for severe neu-
tropenias below 500 / microL [1].

 It is estimated that neutropenias associated with anti-
psychotics are around 3% according to the different series and 
agranulocytosis 1%. Neutropenias are more frequent in the first 
3 months of treatment, reaching 84% of the total number of cases 
referenced in the bibliography. Approximately 75% of patients 
who develop mild neutropenia will not progress to moderate or 
severe neutropenia. Mortality is extremely rare, equivalent to 1 
death for every 7,700 patients treated [5-7].

 The literature identifies several risk factors for develop-
ing neutropenias associated with psychotropic drugs that are [5,9]:

Week 0-18: incidence 32%

Week 19-52: incidence 2.3%

Week 53 onwards: incidence 1.8%

 Data from the UK Clozapine Pharmacovigilance Program 
show an incidence per 100,000 person / week of treatment of:

 The cumulative incidence of agranulocytosis in this reg-
istry is 0.78%. Most cases occurred during the first 18 weeks of 
treatment [8].

 Age: more than 50% of cases occur in people over 50 
years of age.

Sex:more cases are identified in women than in men. It is thought 
that it is because they have a higher consumption of psychotropic 
drugs.

Patients with previous neutropenia.

Patients with previous blood dyscrasias due to other drugs.

Coexistence of infectious mononucleosis, kidney failure, autoim-
mune diseases, cryoglobulinemia.

Concomitant use of ACE inhibitors or interferon.

There are populations with genetic susceptibility to neutropenias 
such as Yemenite Jews with association to HLA B38 and Japanese 
with association to HLA DRB1.
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Prevention: pre-treatment evaluation with clozapine
 There is consensus in carrying out [12,114,16,17]:

 There are a number of circumstances that contraindi-
cate the initiation of clozapine treatment [12-14]:

  Treatment should not be initiated in patients who can-
not have regular blood tests.

 History of toxic or idiosyncratic agranulocytosis (with the ex-
ception of granulocytopenias caused by previous chemotherapy): 
an initial white blood cell count above 3500 / microL and a neu-
trophil count above 2000 / microL is usually required. Although 
the FDA lowers it to 1500 / microL. In benign ethnic neutropenia 
(African or Middle Eastern people usually have lower neutrophil 

 Neutropenias associated with psychotropic drugs have a 
worse prognosis in people over 60 years of age, with counts of less 
than 100 neutrophils / microL, coexistence of septicemia and pre-
vious morbidities, mainly renal, cardiac or respiratory [10,11].

 Most of the cases of patients with neutropenia are as-
ymptomatic and are a finding after analytical control. Oral ulcers 
can be a clinical manifestation, as well as nonspecific symptoms 
such as malaise and anorexia. On other occasions, especially 
when the neutropenia is severe, the patient presents with a fe-
ver and may even present with sepsis. In these cases, hospitaliza-
tion for intravenous antibiotic therapy is necessary..The clinician 
must be attentive to the appearance of flu symptoms or odyno-
phagia and it is recommended to carry out health education to 
caregivers and patients of the alarm data. If neutropenia is severe 
(below 500 / microL) and prolonged in time, the risk of bacterial 
infection is added to the risk of fungal infection [9].

 The formation of the nitrenium cation through mono-
oxygenase 3 in the leukocyte system is known to be the initial 
step in the hematologic toxicity of antipsychotics. It should be 
remembered that the majority of patients who initiate treatment 
with clozapine experience a benign leukocytosis that is due to 
the mobilization of leukocytes from the marginal pool and bone 
marrow. The appearance of a decrease in white blood cells would 
therefore be due to the reduction in the production of new neu-
trophils. This could be mediated by an immune mechanism 
against neutrophils, mitochondrial oxidative stress that would 
cause apoptosis of neutrophils, or direct toxicity of the drug to 
the bone marrow [2].

Neutropenia Clinic

Clozapine treatment monitoring

Pathogenesis of antipsychotic-associated neutropenia

 Before starting treatment with clozapine should be per-
formed [12]:

  Complete history and medical examination including 
weight, height, muscle mass index, and blood pressure.

 Electrocardiogram: patients with a history of heart disease or 
alterations in the tracing should be referred to the cardiologist.

 Complete blood count.

 It is also advisable to determine blood glucose, lipids for high 
frequency of metabolic syndrome.

 Some Guidelines also recommend carrying out a pregnancy test 
in fertile women, C-reactive protein, troponin, and completing a 
scale for quantifying abnormal involuntary movements.

 Neutrophil count monitoring in patients taking clozap-
ine reduced the incidence of agranulocytosis by one Relative 
Risk (RR) from 2 to RR: 0.38, mortality was reduced to 0.013%. 
However, some authors point out that the benefits of screening 
may be overestimated due to the low incidence of agranulocyto-
sis [6,9,15].

 Currently, it is considering reducing the monitoring from 
the first year of treatment since the cost-benefit balance is doubtful 
in patients who did not develop previous neutropenia [6].

 There are alternatives such as capillary blood tests that 
can help improve monitoring compliance. Moderate physical ex-

 A weekly blood count for the first 18 weeks.

 A monthly blood count for the duration of treatment.

 A hemogram 4 weeks after stopping clozapine treatment (since 
neutropenias have been described in this period).

counts without infections)> 1000 / microL neutrophils and the 
opinion of the hematologist are recommended.

 A previous history of clozapine agranulocytosis would be a 
contraindication. Although, if its benefits outweigh the risks, 
the Food and Drug Administration (FDA) considers it a relative 
contraindication and accepts its handling with extreme caution 
and supervision of the hematologist.
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Conclusions
Stratification of 

neutropenia
Absolute 

neutrophil count Recommendation

Light 1499-1000 / microL

Continue with the treatment. 
Increase the frequency of 

monitoring to 2-3 times per 
week.

Moderate 999-500 / microL

Stop treatment. Consult with the 
hematologist. Daily monitoring 

until the count rises> 1000 
/ microL where restarting 

clozapine could be considered

Severe <500 / microL

Stop treatment. Consult with the 
hematologist. Reintroduction of 
treatment is not recommended 
unless the benefit outweighs the 
risks and with the agreement of 

the hematologist.

Table 1: Recommendations for the management 
of clozapine-associated neutropenia

ercise should be promoted as it produces an elevation of the white 
series. It must be taken into account that sometimes the antipsy-
chotic is not the cause of neutropenia, and assess whether other 
drugs that the patient is receiving are involved, especially if there is 
concomitant use of metamizole or B-lactams [2]. 

 In the event of neutropenia in which a causative drug 
is suspected, a bone marrow aspiration / biopsy is not indicat-
ed. This is carried out if with the suspension of the drug, with 
or without treatment with granulocyte colony stimulation factors 
(G-CSF), no recovery of the count is observed in a reasonable 
time, or in the case of other alterations peripherals that may sug-
gest a non-pharmacological central cause [9].

 For monitoring we must take into account the absolute 
neutrophil count. If they are descended, we must confirm it with a 
second determination. Performing a peripheral blood smear that 
shows a normal morphology of blood cells and the absence of 
accompanying cytopenias will help us rule out other pathologies 
that may be the cause of neutropenia. It is estimatedthat clozap-
ine-associated neutropenias have an average duration of between 
12-21 days after drug withdrawal. Table 1 summarizes the most 
frequently recommended therapeutic approach in each case re-
garding this drug [12, 18-23]:

 Some entities are more restrictive and recommend 
stopping clozapine if the neutrophil count is less than 1500 / mi-
crol [14].

 For the treatment of established drug neutropenia, the 
G-CSF (Filgastrim), although these agents, apart from neutrope-

nias due to oncological agents, do not have solid evidence. They 
are commonly used when neutropenia is severe. Lithium also 
raises leukocytes by inhibiting myeloperoxidase, it has been used 
to prevent neutropenia in patients with clozapine [2,3,9].

 The incidence of agranulocytosis with olanzapine is 
much lower than with clozapine. Possibly because the handling 
doses are lower. The haematological toxicity of olanzapine is dose 
dependent. Olanzapine has a similar structure to clozapine, there-
fore it has been recommended as an alternative in patients with 
clozapine-induced neutropenia. Although this safety is uncertain 
because olanzapine metabolites are toxic in vitro against neutro-
phils [24,25].

 With regard to the rest of second and third generation 
antipsychotics, the possibilities of hematological alterations are 
rare. Leukocytosis and neutropenia have been reported with 
risperidone in 4% of patients. 2% with quetiapine or paliperi-
done. No frequency of hematological monitoring has been rec-
ommended with these drugs [5].

 In general, the use of clozapine in children or adoles-
cents is not recommended as there is little data on its safety and 
efficacy. Despite this, the short series published show that neutro-
penia was not more prevalent than in adults. The use of lithium 
has been reported successfully in children with aripiprazole-asso-
ciated clozapine neutropenias [2].

• The incidence of neutropenia with antipsychotics is low, al-
though it is a potentially serious adverse effect. 

• Serial hemograms should be done when we use clozapine, pend-
ing a consensus in the future to adjust the monitoring according 
to the risk of each patient.

• The risk of neutropenias with second or third generation atypi-
cal antipsychotics is much lower than with clozapine, but there is 
no consensus on its monitoring.

• It is important to educate patients and their families about clin-
ical signs and symptoms of alarm, to alert the doctor to a possible 
neutropenia

 In view of these results, we can conclude that a prudent 
management of antipsychotic drugs is necessary, knowing the 
monitoring strategies and the alarm signals to which we must pay 
attention, to avoid iatrogenesis, which in the worst cases can even 

Clinical management of neutropenias
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lead to death . In this sense, the European recommendations are 
more conservative, raising the demands and controls, being the 
most flexible standards in the US guidelines.

 Once the risk-benefit of the use of antipsychotics has 
been assessed individually in each patient, we can affirm that they 
are not more unsafe drugs than others in common use, such as 
B-lactams or Metamizole. Thus, it is possible that drugs with great 
antipsychotic potential such as Clozapine are underused due to 
the difficulties generated by the controls for the professional in 
clinical management and lack of patient adherence. In the future, 
it would be of interest to conduct more pharmacotherapeutic 
safety studies to identify the most efficient regimen for clozapine 
monitoring.



J Men Hea Psy Dis 2022 | Vol 1: 103  JScholar Publishers                  

 
6

References

1.  Andersohn F, Konzen C, Garbe E (2007) Systematic re-
view: Agranulocytosis induced by nonchemotherapy drugs. Vol. 
146, Annals of Internal Medicine. American College of Physi-
cians: 657–65.

2.  Nooijen PMM, Carvalho F, Flanagan RJ (2011) Hae-
matological toxicity of clozapine and some other drugs used in 
psychiatry. Hum Psychopharmacol 26: 112–9. 

3.  Mazaira S (2008) Haematological adverse effects 
caused by psychiatric drugs. Vertex (Buenos Aires, Argentina). 
19: 378–86.

4.  Vargas A, Ebner M, Gaete T (2017) Agranulocytosis 
secondary to clozapine: a descriptive study in Chilean patients 
Agranulocytosis secondary to clozapine: a descriptive study in 
Chilean patients. Rev Chil Neuro-Psychiat 55: 77–84.

5.  Second-generation antipsychotic medications: Phar-
macology, administration, and side effects.

6.  Myles N, Myles H, Xia S, Large M, Kisely S, Galletly C, 
et al. (2018) Meta-analysis examining the epidemiology of clozap-
ine-associated neutropenia. Acta Psychiatr Scand 138: 101–9.

7.   Pons A, Undurraga J, Batalla A, Bernardo M (2012) 
Clozapine and agranulocytosis in Spain: do we have a safer pop-
ulation? 5-year hematological follow-up of a cohort of patients 
treated with clozapine.Rev Psiquiatr Salud Ment  5: 37–42.

8.  Munro J, O’Sullivan D, Andrews C, Arana A, Mortimer 
A, et al. (1999) Active monitoring of 12760 clozapine recipients in 
the UK and Ireland: Beyond pharmacovigilance. Br J Psychiatry. 

9.  Coates TD (2018) Drug-induced neutropenia and 
agranulocytosis - UpToDate 2018: 1–28. 

10.  Mena CI, Nachar RA, Crossley NA, González-Valderra-
ma AA (2020) Clozapine-associated neutropenia in Latin Amer-
ica: Incidence report of 5380 Chilean users. Int Clin Psychophar-
macol 34: 257–63.

11.  Alba P (2017) Treatment-resistant schizophrenia: Neu-
tropenia with olanzapine and clozapine, and stabilization with 
two depot antipsychotics. 28: 141–4.

12.  Freudenreich O, McEvoy J (2020) Guidelines for pre-
scribing clozapine in schizophrenia 2020: 1–11.

13.  Sultan RS, Olfson M, Correll CU, Duncan EJ (2017) 
Evaluating the effect of the changes in FDA guidelines for clozap-
ine monitoring. J Clin Psychiatry 78: e933–9.

14.  AEMPS (2020) Technical Sheet 1. Name of the Drug 
2018.

15.  Honigfeld G, Arellano F, Sethi J, Bianchini A, Schein J 
(1998) Reducing clozapine-related morbidity and mortality: 5 
years of experience with the Clozaril National Registry. J Clin 
Psychiatry 59: 3–7.

16.  Mena CI, Nachar RA, Crossley NA, González-Valder-
rama AA (2019) Clozapine-associated neutropenia in Latin 
America: Incidence report of 5380 Chilean users. Int Clin Psy-
chopharmacol 34: 257–63.

17.  Barnes TRE, Drake R, Paton C, Cooper SJ, Deakin B, 
et al. (2020) Evidence-based guidelines for the pharmacological 
treatment of schizophrenia: Updated recommendations from 
the British Association for Psychopharmacology. J Psychophar-
macol 34: 3–78.

18.  Sultan RS, Olfson M, Correll CU, Duncan EJ (2017) 
Evaluating the effect of the changes in FDA guidelines for 
clozapine monitoring. J Clin Psychiatry 78: e933–9.

19.  Gibson C, Berliner N (2014) How we evaluate and 
treat neutropenia in adults. Blood 124: 1251–8.

20.  Recommendations (2014) Psychosis and schizophre-
nia in adults: prevention and management | Guidance. NICE 
National Institute for Health and Care Excellence NICE. 

21.  Remington G, Addington D, Honer W, Ismail Z, 
Raedler T, et al. (2017) Guidelines for the Pharmacotherapy of 
Schizophrenia in Adults. Can J Psychiatry 62: 604–16.

22.  Howes OD, McCutcheon R, Agid O, De Bartolomeis 
A, Van Beveren NJM, et al. (2017) Treatment-ResistantSchizo-
phrenia: TreatmentResponse and Resistance in Psychosis (TR-
RIP) Working Group Consensus Guidelines on Diagnosis and 
Terminology. Am J Psychiatry 174: 216–29.

23.  Galletly C, Castle D, Dark F, Humberstone V, Jablen-
sky A (2016) Killackey E, et al. Royal Australian and New Zea-
land College of Psychiatrists clinical practice guidelines for the 
management of schizophrenia and related disorders. Vol. 50, 
Australian and New Zealand Journal of Psychiatry: 410-72.



J Men Hea Psy Dis 2022 | Vol 1: 103  JScholar Publishers                  

 
7

Submit your manuscript at 
http://www.jscholaronline.org/submit-manuscript.php

Submit your manuscript to a JScholar journal 
and benefit from:

 ¶ Convenient online submission
 ¶ Rigorous peer review
 ¶ Immediate publication on acceptance
 ¶ Open access: articles freely available online
 ¶ High visibility within the field
 ¶ Better discount for your subsequent articles

and benefit from:and benefit from:
¶ Convenient online submission
¶ Rigorous peer review
¶ Immediate publication on acceptance
¶ Open access: articles freely available online
¶ High visibility within the field
¶ Better discount for your subsequent articles

24.  Ng W, Kennar R, Uetrecht J (2014) Eff ect of clozap-
ine and olanzapine on neutrophil kinetics: Implications for 
drug-induced agranulocytosis. Chem Res Toxicol 27: 1104–8.

25.  Malhotra K, Vu P, Wang DH, Lai H, Faziola LR (2015) 
Olanzapine-induced neutropenia. Ment Illn 7: 18–20.


