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Association of antipsychotic use with raised eosinophil count
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Abstract. The current study aimed to assess the possibility
of an association between first and second generation
antipsychotic medication and raised eosinophil count. A total
of 22 in‑patients at the psychiatric unit of the University
General Hospital ‘Attikon’, a tertiary hospital, were included
in the present study. Patients had received antipsychotic
monotherapy and did not have any co‑morbidities or require
additional treatments. Patients were monitored weekly and
their eosinophil count was assessed. One‑way ANOVA and
summary measures analysis were applied to study the effect
of time and medication type on the absolute eosinophil
concentration (or relative percentage) for each patient. The
differences in mean eosinophil concentrations or relative
percentage by patient and time were also assessed. An
increase in the absolute concentration and the relative
percentage of eosinophils over time was observed in patients
receiving Olanzapine, Haloperidol and Aripiprazole. However,
there was no difference between individual medications. In
conclusion, antipsychotics may be associated with increased
eosinophil count over time; however, larger studies involving
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more patients and a longer follow‑up are required to reach a
definitive conclusion.
Introduction
Eosinophils are a type of white blood cell formed from stem
cells in the bone marrow. Raised eosinophil count is associ‑
ated with a wide variety of allergic, rheumatologic, infectious,
neoplastic and rare idiopathic disorders (1). Several drugs,
including antimalarials, non‑steroid anti‑inflammatories and
anticonvulsants, are associated with eosinophilia (2).
Eosinophilia has been documented as a well‑established
side effect of the antipsychotic drug clozapine, as it is seen in
~1% of clozapine‑treated patients (3). However, limited data
are available regarding the potential effect of other antipsy‑
chotic medications on eosinophil count (4,5).
Despite the lack of systematic studies, eosinophilia related
to antipsychotic use has been described in a number of case
reports; olanzapine, most notably, has been associated with
increased eosinophil count (6-8) whilst it has also been found
to cause eosinophilic pleural effusion (6), drug reaction with
eosinophilia and systemic symptoms (DRESS) syndrome (9),
eosinophilic myocarditis (10), as well as hypersensitivity
syndrome (11). Aripiprazole has also been associated with
DRESS syndrome (12) and eosinophilic myocarditis (13),
Quetiapine has been associated with eosinophilia (14,15),
refractory cardiac myocarditis and DRESS syndrome (14), and
one case report described risperidone‑induced acute eosino‑
philic pneumonia (16).
The purpose of this study was to generate a larger case
series on the possible association between raised eosinophil
count and any of the following six ‑first and second‑generation
antipsychotic drugs: Olanzapine, Aripiprazole, Quetiapine,
Risperidone, Haloperidol and Amisulpride. The present study
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did not include any patients on Clozapine, since its relation
to increased eosinophil count is well documented in the
literature (3,17).
Materials and methods
Ethics approval. The study was conducted at the Department
of Psychiatry at the University General Hospital ‘Attikon’, a
tertiary care multispecialty hospital in Athens, Greece. Ethics
approval for this study and approval for use of patient data
were obtained from the Scientific Committee of ‘Attikon’
Hospital (Athens, Greece) with the approval number (of the
research project of which this present study is a part) being
14/210109. All patients gave informed consent on admis‑
sion with regards to the use of their data, which they could
withdraw at any point. All procedures performed in the study
were in accordance with the ethical standards of the Helsinki
Declaration (1964) and its later amendments.
Data collection and inclusion criteria. Data were obtained
from the database of electronic and paper patient records of
the Department of Psychiatry of Attikon Hospital. Patients
admitted to the Department of Psychiatry between April 4,
2016 and November 1, 2019 who received standard clinical
treatment at the time of the study were included if they met
the following criteria: i) Sufficient duration of hospitalisation
(t>2 weeks), so that the fluctuation in the eosinophil count
could be monitored; ii) monotherapy treatment with one
antipsychotic medication in‑hospital; iii) no administration
of other medication that could contribute to eosinophil count
fluctuations (e.g., antidepressants or antibiotics) during hospital
stay; iv) access to a reliable past medical history, including
electronic medical records; v) either no history of receiving
antipsychotics for a 6‑month period prior to hospitalization or
being antipsychotic naïve; vi) if they had at least two blood
tests measuring eosinophil count during their hospital stay;
and vii) no history of any serious organic illness (such as
respiratory problems, including pneumonia, intestinal problems,
such as colitis, skin conditions, recent or chronic infections,
allergies, cancer, autoimmune disorders and haematological
disorders) that could in any way affect eosinophil count. Also,
no history of any specific eosinophilic disorders, such as
eosinophilic granulomatosis with polyangiitis (EGPA, formerly
known as Churg‑Strauss), eosinophilic fasciitis, eosinophilic
lung disorders, hypereosinophilic syndrome and eosinophilic
leukemia. The medical history was obtained through the
patients' own self‑report and also through the available electronic
medical records of the patients, which were accessible once they
were admitted to hospital (Fig. 1, for details and flow‑chart).
Statistical analysis. Patients included were tested every week
for a period of 2‑6 weeks and the levels of eosinophils (abso‑
lute eosinophil count in K/µl and eosinophil WBC percentage)
were extracted. The first measurement of the eosinophils
represents the baseline eosinophil count before the patients
started treatment with antipsychotic medication.
To study the effect of time and drug type on the concentra‑
tion (or relative %) the slopes of the least square regression
lines for each patient are presented and were analysed with
single factor ANOVA.

Figure 1. Flowchart of patient selection.

Summary measures analysis and single factor (or one way)
ANOVA were applied to test the difference in the means of the
eosinophil concentrations or relative % when there were suffi‑
cient (3 or more) patients in a group by patient and by time (18,19).
Results
Sample characteristics. A total of 384 patients admitted in the
3 ½‑year period and receiving antipsychotic treatment were
identified. Of these, 22 patients met the inclusion criteria of the
present study (Fig. 1)
The mean age of the 22 patients included was 45.2 years,
36% were female, and the average duration of the hospital stay
was 22 days. Of those, 9 (40.9%) received monotherapy with
Olanzapine, 6 (27.3%) Haloperidol, 3 (13.6%) Aripiprazole,
2 (9.1%) Amisulpride, 1 (4.5%) Quetiapine and 1 (4.5%)
Risperidone.
Changes in eosinophil count associated with antipsychotic
use. Different patients responded differently to each drug
in terms of eosinophil count. Figs. 2A and B, 3A and B,
and 4A and B show the corresponding changes in the abso‑
lute count (Figs. 2A, 3A and 4A) and relative % (Figs. 2B,
3B and 4B) for Olanzapine, Haloperidol and Aripiprazole,
respectively (where three or more patients were included for
each drug) over time. A trendline was fitted to the data of each
patient and is shown in the figures. Increases in the mean abso‑
lute count and relative % were observed for all antipsychotic
medications. Haloperidol showed the greatest increase overall,
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Figure 2. Eosinophil (A) absolute concentration (K/µl) and (B) relative
percentage over time for 9 patients receiving Olanzapine. Each coloured
line represents one individual patient. Each symbol indicates one eosinophil
measurement (the same symbol is used for the different measurements of the
same patient).

Figure 3. Eosinophil (A) absolute concentration (K/µl) and (B) relative
percentage over time for 6 patients receiving Haloperidol. Each coloured
line represents one individual patient. Each symbol indicates one eosinophil
measurement (the same symbol is used for the different measurements of the
same patient).

~100% for both the absolute count and the %. Of note, the
antipsychotic doses used were the regular ‑within therapeutic
range‑ doses that are used in clinical practice. More specifi‑
cally, for Olanzapine the doses used were between 5 and 20 mg
daily, for Aripiprazole they were between 10 and 30 mg daily
and for Haloperidol they were between 5 and 20 mg daily.
Significant differences for eosinophils' relative % over
time were detected for 9 patients in the Olanzapine group
(F=12.3>F‑critical; P<0.001), the 6 patients in the Haloperidol
group (F=5.8>F‑critical; P=0.006), and the 3 patients in the
Aripiprazole group (F=11.3>F‑critical; P=0.009), while signif‑
icant differences were also seen in the absolute eosinophil
values in patients on Olanzapine (F=17.2>F‑critical; P<0.001),
Haloperidol (F=8.1>F‑critical, P=0.002) and Aripiprazole
(F=12.0>F‑critical; P=0.008).
No statistically significant differences in the means among
drugs over time and no differences in the absolute and relative
% eosinophil count from one week to the next were detected
for the three antipsychotics Olanzapine (F=0.3; P=0.91),
Haloperidol (F=0.7; P=0.59) and Aripiprazole (F=0.1; P=0.97).

22 psychiatric inpatients over time. The present findings
suggest a linear increase in the absolute concentration and
the relative % of eosinophils with time for at least 3 of the
antipsychotic drugs, Olanzapine, Haloperidol and Aripiprazole
(for which there were at least 3 patients on each). An increase
between the first and last measurement of the eosinophil count
was also seen for the other three antipsychotics (Amisulpride,
Risperidone and Quetiapine) which were taken by groups of
two patients or a single patient (data not shown).
Although there were differences in the increase of the
eosinophil count among patients taking the same medication
as a function of time, there was no difference in the rate of
increase between medications, which means each medication
caused a similar effect on the eosinophils (increases with
similar variance) of the patients with time.
To the best of our knowledge, this is the first case series
investigating the association between antipsychotics and
eosinophilic count. The study's strengths include that patients
were on antipsychotic monotherapy and that both first and
second generation antipsychotics were investigated. In addi‑
tion, strict exclusion criteria were applied to minimize the
influence of other factors that could cause eosinophilia. This
strict approach has generated a more homogenous, but small
case series lacking statistical power to detect significant
findings between medications. Hence, our findings indicate

Discussion
The present study investigated the impact of antipsychotic
monotherapy on the eosinophil count of a case series of

4

TSAMAKIS et al: ASSOCIATION OF ANTIPSYCHOTIC USE WITH RAISED EOSINOPHIL COUNT

previously implicated as a mechanism leading to eosinophilic
pneumonia (16).
In conclusion, the present case series shows a possible signal
in the association between antipsychotic use and raised eosino‑
phil count. The small sample size however precludes inferring
causal associations. However, it adds to the literature in an
under‑researched area, and suggests that potential serious conse‑
quences of raised eosinophils, such as DRESS syndrome (9),
eosinophilic myocarditis (13) and pneumonia (16), warrant
further investigations. Our estimation is that a sufficiently
powered future study should have at least 8‑10 patients per drug,
and 5‑8 consecutive measurements (i.e., follow‑up for 5‑8 weeks)
per patient for all patients. Such a study is being constructed,
since data collection regarding eosinophils and antipsychotic
use remains ongoing in our department, and the results will be
presented in the near future once a sufficiently powered sample
is reached.
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Although there are no confirmed mechanisms by which
antipsychotics may cause eosinophilia, two possible explana‑
tions can be found in the literature. The first mechanism is
called pharmacologic interaction with immune receptors (p‑I
concept) and suggests that medications may be associated
with eosinophilia by activating T‑cells. This would lead to the
release of cytokines stimulating eosinophils directly and/or
eosinophil precursors (20). The second possible mechanism
concerns the molecule of serotonin. According to animal
studies, serotonin and eotaxin have been demonstrated to have
an eosinophil chemoattractant profile. This most likely occurs
via the 5HT2A receptor (21), which has been reported to be
a mediator of inflammation outside of the central nervous
system (21,22). The serotoninergic action of antipsychotic
drugs is mediated via their affinity for 5‑HT2A receptors,
especially at low dosage. It is therefore arguable that the sero‑
tonergic action of antipsychotic drugs through antagonism of
5‑HT2A receptors could result in a rise in eosinophil count.
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induced by a low dose antipsychotic (risperidone) has been
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