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Smell impairment in patients with allergic rhinitis
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Allergic rhinitis (AR) is a common disease character-
ized by type 2 inflammation. Allergic inflammation leads
to AR’s typical symptoms, including itching, sneezing,
watery rhinorrhea, and obstruction.1 Allergic inflamma-
tion may also induce an olfactory dysfunction (OD),
mainly through two pathogenic mechanisms: the nasal
obstruction limiting the arrival of inspired air to the olfac-
tory area, and direct damage of olfactory cells, includ-
ing both neurons and structural cells.1 Moreover, an OD
may be quantitative (anosmia or hyposmia) or qualitative
(cacosmia). The measurement of ODmay be subjective, as
a self-reported symptom, or objective, using olfactometry.
However, few studies have investigated anosmia in the

general population; the prevalence of self-reported anos-
mia ranged between 0.3% and 1.9% depending on differ-
ent geographic areas.2–4 Consistently, OD is a neglectedAR
symptom rarely investigated in clinical studies.
Conversely, OD is an important symptom because it

may suggest the presence of relevant allergic inflamma-
tion. In this regard, a recent systematic review evalu-
ated the comprehensive literature concerning this issue,
selecting 36 articles.5 The reported OD prevalence in AR
patients ranged between 20% and 40%. The OD frequency
increased with the AR duration and positively correlated
with the AR severity. Consistently, an observational, cross-
sectional, and multicentre study (OLFAPEDRIAL) evalu-
ated the sense of smell in 1260 children with AR.6 Forty-

four percent of AR children reported smell dysfunction,
with loss of smell frequency and intensity. Notably, the
smell impairment correlated with disease severity and was
more intense in persistent AR than intermittent AR. Guile-
many et al.7 evaluated the sense of smell in 49 patientswith
persistent AR using Barcelona Smell Test-24 olfactometry.
These authors observed a 67% prevalence of self-reported
hyposmia. Moreover, there was a significant relationship
between olfactory dysfunction, nasal obstruction, and type
2 inflammation. It also has to be underlined that smell
impairment may affect AR patients’ quality of life.8
Therefore, we investigated the prevalence of OD in a

group of patients with AR enrolled in a real-world setting,
such as a third-level rhinology clinic.
The study included 1063 AR patients (499 males, mean

age 35.9 years) during the 2000–2019 period. The inclusion
criteria were adulthood (18–65 years) and documented AR
diagnosis, based on the consistency between sensitization
and symptom history, such as symptom appearance after
exposure to the sensitizing allergen.
Exclusion criteria were chronic rhinosinusitis, asthma,

recent upper airway infection, and comorbid diseases
(e.g., head trauma, dementia, neurological disorders) or
concomitant medications (e.g., corticosteroids, β-blockers,
anti-thyroid drugs, dihydropyridine, angiotensin convert-
ing enzyme [ACE] inhibitors, and intranasal zinc) inter-
fering with data interpretation.
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TABLE 1 Prevalence and percentages of olfactory dysfunction and mean with SD of the TDI score in patients with allergic rhinitis (N =

1063)

Symptoms
Patient prevalence and frequency n

(%) TDI (mean ± SD)
Anosmia 160 (15) 10.4 ± 4.4
Hyposmia 308 (29) 22.2 ± 3.9
Cacosmia 42 (4) 30.2 ± 4.1
Normosmia 553 (52) 32.6 ± 3.5

Abbreviations: SD, standard deviation; TDI, threshold discrimination identification.

The investigators used the Sniffin’ Sticks olfactory
test (Burghart Instruments, Wedel, Germany) to mea-
sure the threshold discrimination identification (TDI)
score, as described.9 Patients were classified as normosmic
(TDI >30.5), hyposmic (TDI <30.5 and >16.5), and anos-
mic (TDI ≤16.5), whereas values <5 were not considered
to be reliable. Cacosmia was evaluated as a self-reported
complaint.
Table 1 reports the frequency distribution and TDI

values of OD in the AR patients. Anosmia affected 160
(15%) patients with mean TDI 10.4; 308 (29%) patients
had hyposmia with mean TDI 22.2; and 42 (4%) patients
reported cacosmia with normal TDI (mean 30.2). It has
to be noted that cacosmia, as a qualitative defect, did not
impair olfactometry.
Therefore, the current real-world study confirmed the

relevant prevalence of OD in AR patients. Almost half of
the patients presented with an OD. This relevant outcome
underlined the clinical importance of smell impairment
during AR. Namely, OD may have profound relevance for
the patient with a remarkable impact on quality of life and
may be dangerous up to life-threatening.
The present results were also consistent with the liter-

ature as they confirmed the high prevalence of OD in AR
patients.
The current study has some strengths, including the

large sample size and the objective measurement of OD.
On the other hand, themain limitations include the lack of
a complete evaluation of factors that could impact the TDI
scores, including comorbidity and type of allergy, qual-
ity of life measurement, and biomarkers assay. Moreover,
patients presenting to a rhinology clinic are likely biased
by severity, and thus the current estimate may not be gen-
eralizable.
In conclusion, the present study demonstrated and

confirmed that AR impacted olfactory function in about
half of patients. Consequently, smell deserves careful
attention in AR workup and management.
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