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Early increase in eosinophil count may predict long-term
hypereosinophilia during dupilumab treatment: a 2-year
observational study
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Key points

1. In a limited subset of patients, dupilumab-induced hypereosinophilia is
persistent.

2. Two-month follow-up eosinophil count may predict long-lasting hypere-
osinophilia.

1 INTRODUCTION

Dupilumab has transformed the clinical management of
chronic rhinosinusitis with nasal polyps (CRSwNP) since
2019. This monoclonal antibody, targeting the interleukin
(IL) 4 and IL-13 pathways, has in fact provided outstanding
results in efficacy and safety.1–4 Thus, an increase in the
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absolute eosinophil count (AEC) has been observed and
widely described as a transient effect resolving within the
first few months of therapy. This phenomenon is almost
invariably devoid of clinical significance, but, in rare cases,
eosinophil-induced organ damage has been observed, sug-
gesting the need to find predictors of its onset and to
monitor the condition.5,6
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2 METHODS

Wepresent the results of eosinophil counts from a prospec-
tive, single-center study on patients who were prescribed
dupilumab for CRSwNP at the Ear, Nose, and Throat
Department of San Raffaele Hospital, Milan, from Febru-
ary 2021 to February 2023. The study was approved by the
hospital’s ethics committee (protocol code 112/INT/2021).
Dupilumab (300 mg every 2 weeks) was prescribed

according to European Position Paper on Rhinosinusitis
and Nasal Polyps 2020 criteria,7,8 after thorough mul-
tidisciplinary examination to exclude other underlying
conditions. Data were collected on demographics, comor-
bidities, endoscopic findings, and blood tests. Dupilumab
was not prescribed if AEC was ≥ 1.5 (×109/L, as hereafter
implied).
Follow-up (FU) visits were performed at approximately

2, 4, 6, 9, 12, 16, 20, and 24months; IgE and cell blood counts
(CBCs)were required at all visits, and, according to a previ-
ous study by our group,6 patients with an AEC between 1.5
and 3.0 were more closely monitored (with monthly CBC
measurement), while those reaching an AEC ≥ 3.0 were
prescribed a short-term course of oral corticosteroids.
Statistical analyseswere performedwith SPSS version 24

(IBM) using Student t or chi-square test.

3 RESULTS

A total of 60 patients were included; pretherapy details
are displayed in the Table 1. As patients started treatment
at different time points, 60, 57, 50, 37, 25, 21, 18, and four
patients reached 2, 4, 6, 9, 12, 16, 20, and 24 months of FU,
respectively.
Before therapy, the mean AEC was 0.54; during FU, 13

patients (22%) had an AEC ≥ 1.5 at least once, and, among
these, four (6.8%) reached the 3.0 threshold. In four of
the 25 patients reaching 1-year FU (16%), an AEC ≥ 1.5
was detected after at least 12 months, later referred to as
“long-lasting hypereosinophilia” (Figure 1). In all cases,
hypereosinophilia had no clinical significance, except for
one patientwith slightworsening of asthma corresponding
to an increase in AEC ≥ 3.
Age, sex, smoking, body mass index, asthma or non-

steroidal anti-inflammatory drug–exacerbated respiratory
disease, total IgE count, and atopy were not signifi-
cantly correlated with either the development of hypere-
osinophilia or long-lasting hypereosinophilia (p > 0.05).
The mean pretherapy AEC was higher in patients sub-

sequently developing AEC ≥ 1.5 (0.53 vs 0.61; standard
deviation, 0.25 and 0.23, respectively [p = 0.006]), while
no statistically significant association was found with
long-lasting hypereosinophilia.

TABLE 1 Summary of the demographic and anamnestic
features of the 60 patients.

Mean (SD) or
percentage

Age (years) 52.05 (12.25)
Weight (kg) 72 (12.85)
Height (m) 1.71 (0.1)
BMI (kg/m2) 24.45 (2.84)
Men 61.7
Atopya 52.8
Asthmab 78.3
Late-onset asthmac 30.6
N-ERD 41.7
Current or past smoker 48

Abbreviations: BMI, body mass index; N-ERD, nonsteroidal anti-
inflammatory drug–exacerbated respiratory disease; SD, standard
deviation.
aPatients were asked about their potential atopic condition, but not all under-
went prick tests or specific IgE in the absence of symptoms. For this reason,
this condition may be underestimated.
bPatients having the criteria for the prescription of dupilumab for both severe
asthma and chronic rhinosinusitis with nasal polyps (CRSwNP) were not
included in the present study, as they were given a doubled first dose (as per
asthma regimen).
cDefined as first diagnosis ≥ 40 years, considering only patients with asthma.

The value of the AEC at 2months was instead a valuable
predictor of long-lasting hypereosinophilia (calculated in
patients with FU ≥ 1 year): a value ≥ 3.0 was found to be a
risk factor, while an AEC< 1.5 was identified as protective.
In both cases, the correlation was statistically significant
with a strong association (p < 0.001, Cramer V 0.84 and
p = 0.001, Cramer V 0.70, respectively).

4 DISCUSSION

The present study confirms that an increase in AEC is
frequent during therapy with dupilumab, with a pro-
portion slightly higher (22%) than in the SINUS trials.1
Our findings, thus, support the long-lasting persistence
of this laboratory test abnormality: in a significant per-
centage of patients (all experiencing hypereosinophilia
during the first year), an AEC ≥ 1.5 was also detected
at 12 months or later. This represents an original find-
ing since, even if this was noted in some registrational
studies,9 only sporadic cases of long-lasting hypere-
osinophilia have been described in real-life, while the
percentage in our cohort is significant (although on a
limited sample) and suggests considering it as a constant
condition in a subset of patients. It is worth specifying
that different studies reported that the median value
of AEC was stable during FU (even if the mean AEC
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F IGURE 1 Evolution of the mean absolute eosinophil count (AEC) during follow-up in different subgroups: all patients (blue line, 60
patients); those never experiencing AEC ≥ 1.5 (green line, 47 patients); patients with AEC at least once ≥1.5 but resolving within 1 year (yellow
line, nine patients); and cases with hypereosinophilia (HE) lasting ≥12 months (red line, four patients).

increased), advising that hypereosinophilia may affect
specific patients.1,9 As shown in the Figure 1, this finding
seems to be confirmed in our cohort, since patients
never reaching an AEC of 1.5 had a stable eosinophil
count.
Our study could not detect a link between demo-

graphic features, body mass index, or type 2 comorbidities
and the development of hypereosinophilia or long-lasting
hypereosinophilia; the reasons for the predisposition to
hypereosinophilia are therefore still obscure, but our anal-
ysis suggests that this propensity is detectable early during
FU, 2 months after the first injection. Specifically, patients
reaching the 3.0 threshold had a significantly higher
risk of developing long-lasting hypereosinophilia, while a
value < 1.5 appeared to be protective (Cramer V 0.84 and
0.70, respectively).
In addition, pretherapy AEC was higher in patients

who subsequently developed AEC ≥ 1.5 (0.53 vs 0.61,
p = 0.006). This finding is particularly interesting when
compared with other recent evidence: a review of the reg-
istrational studies for all indications by Wechsler et al.9
found that pretherapy AEC> 0.5 is a risk factor for hypere-
osinophilia during the study; in a still uncertain field, these
are valuable data for a frequently developing condition.
The same review by Wechsler et al.,9 in fact, found a peak
in AEC > 1.5 and >3.0 in up to 14% and 3.9% of patients,
respectively (even more with corticosteroid tapering)10;

thus, hypereosinophilia reaches clinical significance in
only a minimal fraction of cases.
Moreover, AEC alone is probably insufficient to reliably

predict the development of hypereosinophilia, while new
markers are required; similarly, the value of 1.5 is widely
recognized, but it does not constitute a solid safe/risk line.
In this uncertain scenario, some authors have suggested
monitoring CBC, while others advised further assess-
ments only in the event of symptoms.4–6 Accordingly, the
identification of a subpopulation that is more prone to
hypereosinophilia would allow tailored FU according to
the patient’s specific risk with more efficient allocation of
resources.
The present data need to be confirmed, as the limited

number of patients reduces the possibility to draw defi-
nite conclusions. Notwithstanding, this is the first real-life
study to describe long-lasting dupilumab-induced hypere-
osinophilia in a prospective manner. Our findings suggest
that 2-month eosinophil count may play an essential role
in clinical practice.
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