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ABSTRACT 

Introduction: Clozapine is the only antipsychotic with proven superior efficacy for 

treatment-resistant schizophrenia. However, global utilization rates remain 

suboptimal due to concerns about hematological side effects. This study aimed to 

investigate hematological abnormalities among clozapine users at a large community 

center in the Brazilian countryside. 

Methods: This study adopts a real-world approach and was conducted based on a 

retrospectively analyzed complete blood counts from clozapine users in Goiás, 

Brazil. We describe the total number and percentage of participants presenting blood 

dyscrasias. Logistic regression models, using Stata v.18, were employed to evaluate 

whether sex or age were associated with the presentation of neutropenia. 

Results: Data from 6,160 complete blood counts from 486 patients taken between 
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2011 and 2018 were analyzed. Blood dyscrasias were observed in 37.4% of 

patients, with anemia being the most common (23.6%), followed by 

thrombocytopenia (9.46%) and eosinophilia (13.7%). Neutropenia occurred in 4.52% 

of patients, primarily mild (3.9%) and moderate (0.62%), with no cases of 

agranulocytosis identified. 

Discussion: Clozapine users showed a higher prevalence of blood dyscrasias 

compared to the overall Brazilian population. Most cases of neutropenia were mild 

and transient. Our results suggest a lower risk of severe neutropenia and emphasize 

the need to investigate other blood dyscrasias. 

Keywords: Clozapine; neutropenia; hematological monitoring; blood dyscrasias; 

agranulocytosis; 

 

INTRODUCTION  

Treatment resistance affects approximately 36.7% of patients with 

schizophrenia.1 Clozapine is the only superior antipsychotic for treatment-resistant 

patients, but its use remains suboptimal across numerous countries globally.2 A 

prevailing factor contributing to this underutilization, as frequently cited by both 

patients and healthcare professionals, pertains to concerns regarding the risk of 

agranulocytosis and the requirement for regular blood testing.3 

Clozapine use has been associated with heightened risk for blood dyscrasias.4 

Despite such concerns, severe adverse hematological effects are relatively rare.5 

Moreover, most available data come from high-income countries. Even in Brazil, 

findings are restricted to few centers that do not reflect outpatient, community 

services.6 

The present study seeks to verify the frequency of hematological changes in a 

large sample of patients prescribed clozapine at a public health service in the State of 

Goiás. 

 

METHODS 

This study adopts a real-world approach and was conducted based on a 

retrospectively analyzed complete blood counts (CBCs) from clozapine users in Goiás, 

Brazil, who were monitored at the High-Cost Drug Center (CEMAC) Juarez Barbosa, 

the state's reference center for clozapine dispensation. Data were collected from 2011 

to 2018, focusing on patients diagnosed with chronic psychotic disorders.  
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The study included all patients who received clozapine from the distribution 

center during the study period and had at least one CBC available. Incomplete data or 

lack of CBC tests during the follow-up period led to exclusion from the study. The data 

collected included anonymized patient identification, sex, and ethnicity. CBCs were 

conducted at various laboratories in Goiânia, chosen by the patients, although the 

test's automated and standardized nature minimized variability between labs. 

The analysis identified hematological abnormalities such as leucopenia (white 

blood cell count <4,000 cells/µL), mild neutropenia (neutrophil count <1,500 cells/µL), 

moderate neutropenia (1,000-500/ L), agranulocytosis (neutrophil count <500 

cells/µL). Blood dyscrasias were described by total number and percentage of affected 

participants.7 

 

Data analysis 

We describe the total number and percentage of participants presenting blood 

dyscrasias (neutropenia, eosinophilia, anemia, and thrombocytopenia). Logistic 

regression models, using Stata v.18, were employed to evaluate whether sex (female 

vs. male) or age (in years) were associated with the presentation of neutropenia 

(dichotomous outcome). A p-value <0.05 was considered as statistically significant. 

 

RESULTS  

The study sample comprised 486 patients, monitored between 2011 and 2018, 

who underwent a total of 6,160 complete blood counts (CBCs). The mean age was 44 

(SD=12.9), ranging from 16 to 73 years, and approximately 60% were male. The 

number of blood counts per patient varies, with some having only one and others 

having up to 24. 

Concerning patients, 37.4% showed blood dyscrasias in at least one blood 

count, of which 23.6% had anemia, and 9.46% had thrombocytopenia. Eosinophilia 

was seen in 13.7% of cases. Neutropenia rates were 4.52%, with mild neutropenia 

being observed in 3.9%, moderate neutropenia in 0.62%, and no cases of severe 

neutropenia or agranulocytosis were found. 

Out of the 486 patients, 22 developed neutropenia. Among these, 9 (40.9%) 

experienced recurrent mild neutropenia in more than one blood test. Only 2 patients 

(9%) had recurrent episodes of moderate neutropenia, while none experienced severe 
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neutropenia at any point. In most cases, neutropenia occurred during the first year of 

clozapine treatment. 

The dependent variable was the occurrence of neutropenia, categorized as 

"yes" when present and "no" when absent. The independent variables included patient 

age and biological sex, all of which were collected as categorical or ordinal measures. 

A logistic regression analysis was performed to investigate the factors associated with 

neutropenia in patients using clozapine. The independent variables were introduced 

into the logistic regression model non-simultaneously. No significant difference was 

seen for neutropenia between male and female patients (OR: 1.33, 95% CI = 0.53-

3.33, p = 0.538). Furthermore, no statistically significant differences were observed 

across patients’ age in relation to the occurrence of neutropenia (OR: 0.98, 95% 

CI = 0.95-1.01, p = 0.204). 

 

DISCUSSION  

We found a higher rate of blood dyscrasias in patients receiving clozapine 

compared to the overall population.7 Dyscrasias affected all hematopoietic lines, most 

commonly affecting red blood cells and platelets. The neutropenia rate in our sample 

was like estimates for the Brazilian population6, but no cases of severe neutropenia 

were identified.  

The prevalence of anemia varies greatly depending on the patient’s age and 

gender, being more common in women of childbearing age and children. It is also 

influenced by nutritional issues and social vulnerability. In our study, in relation to the 

total number of patients, we found an anemia rate of 23.6%. As 60% of patients were 

male and the average age was 44 years, we would expect a prevalence of anemia of 

around 10%.8 It is likely that such rate is related to the low socioeconomic level and 

nutritional deficiency, commonly seen in patients with schizophrenia.9 In this sense, 

anemia may not be caused by clozapine, but its detection should lead to a more 

complete investigation and, if necessary, nutritional supplementation. 

The incidence of eosinophilia in clozapine-treated patients reported in the 

literature varies greatly from 0.2% up to as much as 62%.10 In our sample, the rate 

was similar to that in literature reports.11 Eosinophilia was usually mild and transient, 

occurring only once in most patients. It is important to keep in mind that eosinophilia 

can occur due to other factors as well, such as parasites and allergic reactions. The 

incidence of eosinophilia may also be of concern, as eosinophilia is believed to be an 
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important marker of potentially serious inflammatory conditions in patients on 

clozapine.12 In some cases, it can predict subsequent neutropenia, myocarditis, 

eosinophilic colitis, pancreatitis, and toxic hepatitis, and is therefore not without risk.12 

Neutropenia is a known adverse effect of clozapine therapy, often requiring 

close monitoring and treatment discontinuation.2 The overall neutropenia rate found in 

our study was similar to that reported in literature.13 Most neutropenia cases were mild 

and transient, with no cases of severe neutropenia or agranulocytosis identified in our 

sample. The incidence of clozapine-associated neutropenia ranges from 2.7% to 5.2% 

and the rates of agranulocytosis range from 0.7% to 1.1%, depending on factors such 

as the studied population, medication dosage, and treatment duration.13 As most of 

our patients are older, our lower severe neutropenia may reflect a smaller proportion 

of patients with recent usage of clozapine, thus reducing the proportion of more severe 

cases. From another perspective, for some patients, we had very long tracks of blood 

tests, which suggests long-time safety under community settings. These findings are 

consistent with previous literature, suggesting that severe neutropenia and 

agranulocytosis, while potentially serious adverse effects of clozapine, are relatively 

rare occurrences.5 

Other South American countries (e.g., Chile, Argentina) have reported 

neutropenia prevalence and incidence in their national registries of clozapine use.14,15 

Nevertheless, in the last 5 years, only one study reported the prevalence of 

neutropenia in clozapine users in Brazil, comprising 1,038 patients on clozapine, 

finding a rate of 5.3% neutropenia and 0.77% severe neutropenia.6 The overall 

neutropenia rate was similar to that of our study, but no cases of severe neutropenia 

were found in our sample. One reason may be the lower number of subjects, which 

can justify random differences considering the rarity of the event. Another possible 

explanation is ethnic differences. Goiás encompasses a highly admixed population 

with a larger proportion of Native Americans than Porto Alegre, a city of relevant 

European immigration and a small non-admixed African ancestry subgroup. The third 

possible explanation concerns the setting, in Goiás, all subjects were outpatients, 

whereas in Porto Alegre patients were from a university center, usually receiving more 

complex patients. 

In conclusion, our study provides valuable insights into the frequency and 

clinical implications of hematological abnormalities among patients on clozapine 

therapy. The extended follow-up period and the low rate of moderate recurrent 
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neutropenia observed in our study underscore the safety and tolerability of clozapine 

as a treatment option for patients with treatment-resistant schizophrenia. These 

findings contribute to a better understanding of the hematological risks associated with 

clozapine use and inform clinical decision-making regarding the management of 

patients receiving this drug. Further research is warranted to elucidate the underlying 

mechanisms and risk factors associated with hematological adverse effects in 

clozapine-treated individuals. 

 

Limitations 

Our results must be considered under some limitations. As we used data 

available from a clinical setting, we do not have a probabilistic sample. Moreover, not 

all patients had their blood tests available, for administrative reasons. We have no 

indication of a systematic pattern to justify the blood tests made available, but we 

cannot rule out this possibility either. However, the long track of tests, the sample size 

considering previous Brazilian and Low- or Middle-Income Country studies and the 

community setting, reinforce the strength of our report. The lack of additional clinical 

information about the patients, such as age of onset, socio-economic variables, prior 

medication use, prevented us from looking for a more detailed risk profile to blood 

dyscrasias in Brazil. Even though we were able to identify differences across gender 

and age, this needs to be further explored in the future.  
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