
Received: 2 March 2022 Revised: 14 June 2022 Accepted: 16 June 2022

DOI: 10.1002/alr.23049

RESEARCH NOTE

Prevalence of familial link in patients affected by chronic
rhinosinusitis with nasal polyposis

Francesco Giombi MD1,2 Alejandra Carrón-Herrero MD3

Francesca Pirola MD1,2 Giovanni Paoletti MD1,2 Emanuele Nappi MD1,2

Elena Russo MD1,2 Armando De Virgilio MDPhD1,2

Giuseppe Mercante MD1,2 Giorgio Walter Canonica MD1,2

Giuseppe Spriano MD1,2 Enrico Heffler MDPhD1,2 Luca Malvezzi MD1,2

1IRCCS Humanitas Research Hospital, Via Alessandro Manzoni 56, Rozzano, Milan, Italy
2Humanitas University, Via Rita Levi Montalcini 4, Pieve Emanuele, Italy
3Allergology Department, Hospital Universitario Ramón y Cajal, t(IRYCIS), Ctra. Colmenar Viejo, Madrid, Spain

Correspondence
Enrico Heffler, MD, PhD, Personalized Medicine, Asthma and Allergy, IRCCS Humanitas Research Hospital, Via Alessandro Manzoni 56, Rozzano
(MI), 20089, Italy.
Email: enrico.heffler@hunimed.eu

Francesco Giombi and Alejandra Carrón-Herrero contributed equally to this work.

KEYWORDS
asthma, chronic rhinosinusitis with nasal polyps, familial link, type-2 inflammation

1 INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a
chronic inflammatory condition1 substantially impacting
patients’ quality of life,2 typically associated with type 2
inflammation3 and frequent comorbidities like asthma,4
and/or nonsteroidal anti-inflammatory drug exacerbated
respiratory disease (N-ERD).5
So far, there is minimal awareness and understanding

of possible genetic factors associated with CRSwNP, apart
from patients with a clear genetic disorder such as cystic
fibrosis.
The aims of this study were to assess the prevalence

of familial link in a large cohort of patients affected by
CRSwNP and to evaluate whether it was associated with
specific phenotypes.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2022 The Authors. International Forum of Allergy & Rhinology published by Wiley Periodicals LLC on behalf of American Academy of Otolaryngic Allergy and American
Rhinologic Society.

2 METHODS

Clinical and demographic variables from all patients who
underwent functional endoscopic sinus surgery (FESS)
for CRSwNP in our Academic Hospital between 2013
and 2021 were retrospectively collected. The presence of
CRSwNP in first (mother, father, and siblings) and/or
second-degree (grandparents and uncles) relatives, age of
disease onset, and type-2 comorbidities (history of atopic
diseases, asthma, aspirin intolerance without asthma, and
N-ERD) were assessed by a questionnaire. Overall famil-
ial link for CRSwNPwas defined when at least one relative
was affected by CRSwNP, and the results were stratified for
first-degree and second-degree familial link.
Declaration of Helsinki ethical standards were

respected, our Institutional Review Board approved
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TABLE 1 Subgroup analysis according to comorbidities and consanguinity

Relationship

All
(n=600)

(%)

Asthma
(n = 228)

(%)

Non-
asthma
(n = 372)

(%) p

Aspirin
intoler-
ance

(n= 61)
(%)

Non–
aspirin
intoler-
ance

(n = 539)
(%) p

N-ERD
(n= 54)
(%)

Non–N-
ERD

(n= 546)
(%) p

Other
atopic
diseases
(n = 103)

(%)

Non–
other
atopic
diseases
(n= 497)

(%) p
First degree 24.2 25.2 21.5 0.33 38.3% 22.6% 0.02 40.4% 22.8% 0.01 34.9% 21.3% 0.01
Mother 7.3 7.9 6.8 0.74 8.3% 6,9% 0.08 8.5% 7.2% 0.46 7.8% 7.2% 0.45
Father 9.3 9.5 8.8 0.82 11.7% 9.4% 0.08 14.9% 9.2% 0.15 16.7% 7.8% 0.01
Siblings 10.4 10.5 10.3 0.67 20.0% 9.3% 0.02 19.1% 9.6% 0.04 14.3% 9.3% 0.08
Second
degree

8.5 11.6 7.2 0.07 13.3% 8.0% 0.15 10.6% 8.3% 0.37 10.3% 8.0% 0.26

Grandparents 3.2 4.4 2.1 0.09 5.0% 3.0% 0.66 4.3% 3.1% 0.44 2.4% 3.4% 0.41
Uncles 6.3 7.4 5.3 0.06 8.3% 6.1% 0.31 6.4% 6.3% 0.59 7.9% 5.9% 0.26

Note: Bold values are significant.
Abbreviation: N-ERD, nonsteroidal anti-inflammatory drug exacerbated respiratory disease.

the study, and patients gave their informed consent for
participation. Patients who were not able to complete the
questionnaire were excluded from the study.

2.1 Statistical analysis

Normality of continuous variables distribution was
assessed by Shapiro-Wilk test; chi-square test and Stu-
dent’s t test were used to compare dichotomous and
continuous variables, respectively.

3 RESULTS

Six hundred patients (mean age 55.4 ± 13.4 years, 53.0%
males, 61.2% atopic, 38% asthmatics, 10.2% aspirin intol-
erant, 9.0% with N-ERD, and 17.2% with other atopic
diseases) were included into the analyses.
A familial link for CRSwNP was present in 177 (29.5%)

patients, with a higher prevalence in first-degree com-
pared to second-degree relatives (24.2% vs. 8.5%, p< 0.001),
and in aspirin intolerant or N-ERD patients (42.0 vs. 27.8,
p = 0.01; 44.4 vs. 26.0, p = 0.01, respectively) (Figure 1).
Only in first-degree relatives there was a significantly
higher familial link for CRSwNP in patients with aspirin
intolerance (38.3% vs. 22.6%, p = 0.02), N-ERD (40.4% vs.
22.8%, p = 0.01) and other atopic diseases (34.9% vs. 21.3%,
p = 0.01) (Table 1, Figure 1).
Age of disease onset was lower in patients with overall

(36.5 ± 15.7 vs. 45.6 ± 13.9, p = 0.01), first (36.1 ± 16.0 vs.
44.9 ± 14.2 p = 0.01), and second-degree familial link
(33.8 ± 14.4 vs. 43.8 ± 14.8 p = 0.02).

Among patients with CRSwNP familial link, those with
N-ERD showed a significantly earlier age of onset (30.9 ±
15.1 vs. 37.5± 15.6, p= 0.03). Likewise, among patients with
N-ERD, those with first-degree familial link for CRSwNP
showed an earlier age of onset (32.1 ± 16.3 vs. 39.8 ± 12.8,
p= 0.04), whereas this was not confirmed in patients with
second-degree familial link.

4 DISCUSSION

We found a familial link for CRSwNP in about 30% of
patients affected by the same disease; about 25% of patients
had at least a first-degree relative diagnosedwith CRSwNP.
The overall familial link increased by around 40% in
patients affected by aspirin intolerance or N-ERD, partic-
ularly in first-degree relatives, whereas patients without
comorbidities or with concomitant asthma alone did not
show an increased familial link for CRSwNP. Moreover,
patients with a familial link for CRSwNPhad an earlier age
of disease onset.
Our results highlight that CRSwNP patients’ relatives,

first-degree relatives in particular, are more frequently
affected by the same disease compared with the general
population.1 This is in linewith other studies:Oakely et al.6
showed a threefold to fourfold increased risk in second-
degree and first-degree relatives, respectively; Cohen et al.7
found that approximately 25% of CRSwNP patients have at
least a first-degree relative with CRSwNP.
Few studies have investigated the genetic predisposition

to develop CRSwNP, which might be responsible, at least
in part, for the frequent familial link: a human leukocyte
antigen (HLA) association with individuals with CRSwNP,
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1564 NASAL POLYPOSIS FAMILIAL LINK

F IGURE 1 Overall, first and second-degree
familial link for CRSwNP, and prevalence of familial
link for CRSwNP according to comorbidities.
CRSwNP = chronic rhinosinusitis with nasal
polyps.
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asthma, and N-ERD has been reported as potentially
leading to more severe and uncontrolled disease.8 We did
not perform genetic tests, but the high prevalence of a
familial link supports the hypothesis that genetic predis-
position might be relevant in CRSwNP development. This
hypothesis is reinforced by the finding that our patients
had a significantly earlier age of onset when a familial
link for CRSwNP was present, suggesting a possible role
of genetic anticipation in CRSwNP pathogenesis.
Interestingly, in our patients the prevalence of a familial

link for CRSwNP increased with increasing type-2 inflam-
matory involvement, being high in atopic patients and
highest in patients with aspirin intolerance and N-ERD,
leading us to hypothesize that the most relevant genetic
predisposition refers to genes involved in the develop-
ment of type-2 inflammatory response, such as potentially
ALOX15, encoding for 15-lipooxygenase, which was found
strongly and preferentially expressed in N-ERD nasal
polyp epithelial cells.9
Themain limitations of our study are as follows: that the

familial link was self-reported by patients, with possible
recall bias, although self-reported family history is quite
accurate in other fields like oncology10; and that only surgi-
cal patients were enrolled in the study, potentially biasing
the results toward a population with more severe disease.
In conclusion, we demonstrated the close correlation

between a type-2 inflammatory endotype, the presence of
a familial link, and the final phenotype of CRSwNP; fur-
ther studies are needed to directly correlate the presence
of a familial link for CRSwNP to quantitative objective
measures.
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