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ABSTRACT

الأنفية  والجيوب  الأنف  التهاب  لمرضى  السريرية  السمات  تحديد  الأهداف: 
المزمن في مستشفى ثالث بالرياض.

العزيز  عبد  الملك  جامعة  مستشفى  في  مقطعية  دراسة  إجراء  تم  المنهجية: 
الذكور  من  مشاركًا   660 إدراج  تم  السعودية.  العربية  المملكة  بالرياض، 
طبية  سجلات  مع  سعوديون(   96.2% ؛  عامًا   20-50  ، )العمر  والإناث 
تشير إلى وجود تاريخ من التهاب الجيوب المزمن بين عامي 2021م و 2022م. 
التحليلات الكمية والوصفية للعمر والجنس والجنسية ووجود السلائل الأنفية 

وحساسية الأسبرين، وجود الشرى والربو والحساسية.

النتائج: من بين 660 مريضًا مسجلًا، كان %60 )العدد = 396( من الذكور 
و %40 )العدد = 264( من الإناث. بالإضافة إلى ذلك ، 67.7% )447( 
حساسية  لديهم   10% الربو،  من  تاريخ  لديهم   32% أنفية،  زوائد  لديهم 
للأسبرين، %1.4 لديهم تاريخ من الشرى، %9.7 لديهم حساسية للأدوية، 
%7.9 لديهم حساسية تجاه الطعام، %26 أبلغوا متعددة الحساسية، و 1.8% 

أبلغوا عن حساسية بيئية.

 6.9% في  موجودًا  سامتر  ثالوث  كان  يلي:  ما  دراستنا  كشفت  الخلاصة: 
أكبر  لوحظ  المزمن.  الأنفية  والجيوب  الأنف  بالتهاب  المصابين  المشاركين  من 
الذين  أولئك  بين  الأنفية  الزوائد  مع  المزمن  الأنفية  الجيوب  لالتهاب  انتشار 
كبير  بشكل  مختلفًا  الشرى  انتشار  يكن  لم  ؛  عامًا   50 عن  أعمارهم  تزيد 
بين المجموعات؛ لوحظ ارتفاع معدل الحساسية البيئية بين المصابين بـالسلائل 
الأنفية مقارنة مع أولئك الذين لا يعانون من السلائل الأنفية؛ ولوحظ ارتفاع 
معدل انتشار فرط الحساسية للأسبرين بين أولئك الذين يعانون من السلائل 

الأنفية مقارنة بالمجموعة التي لايوجد لديهم لحميات أنفية.

Objectives: To determine the clinical features of 
patients with chronic rhinosinusitis at a tertiary 
hospital in Riyadh, Saudi Arabia.

Methods: A cross-sectional study was carried out at 
King Abdulaziz University Hospital, Riyadh, Saudi 
Arabia. We enrolled 660 male and female participants 
with medical records indicating a history of chronic 
rhinosinusitis between 2021 and 2022. Quantitative 
and descriptive analyses of age, gender, nationality, 
presence of polyps, aspirin sensitivity, presence of 
urticaria, asthma, and allergies were performed.

Original Article

Results: Of the 660 enrolled patients, 60% 
(n=396) were male and 40% (n=264) were female. 
Additionally, 67.7% (447) had nasal polyps, 32% 
had a history of asthma, 10% had hypersensitivity 
to aspirin, 1.4% reported a history of urticaria, 9.7% 
reported allergies to medications, 7.9% reported food 
allergies, 26% reported multiple allergies, and 1.8% 
reported environmental allergies.

Conclusion: Our study revealed the following: 
Samter’s triad was present in 6.9% of participants 
with chronic rhinosinusitis; the greatest prevalence of 
chronic rhinosinusitis with nasal polyps was observed 
among those older than 50 years. The prevalence 
of urticaria was not significantly different among 
groups; a higher rate of environmental allergies was 
observed among those with CRSwNP than among 
those without nasal polyps; and a higher prevalence 
of aspirin hypersensitivity was observed among those 
with CRSwNP than among non-polyps group.

Keywords: chronic rhinosinusitis, nasal polyp, 
Samter’s triad, asthma, aspirin sensitivity
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Chronic rhinosinusitis (CRS) is characterized by 
an ongoing inflammatory process in the sinuses 

and nasal cavity. It is a prevalent medical issue with 
significant negative impact on the quality of life and cost 
of healthcare.1 Its prevalence is approximately 10% in 
Western populations.2 The criterion for the diagnosis of 
CRS is at least duration of 12 weeks of 2 or more of the 
following: nasal discharge or obstruction, facial pressure, 
and olfactory dysfunction.2 Chronic rhinosinusitis can 
be categorized as chronic rhinosinusitis with nasal 
polyps (CRSwNP) and chronic rhinosinusitis without 
nasal polyps (CRSsNP).1 Its diagnosis can be confirmed 
by nasal endoscopy or imaging techniques such as 
computed tomography.2 Although the majority of CRS 
cases occur in healthy individuals, a small percentage 
have different underlying etiological and pathological 
mechanisms, including genetic diseases, such as 
primary ciliary dyskinesia, cystic fibrosis, autoimmune 
disorders, or immunodeficiency.2 Numerous studies 
have emphasized the role of the association of asthma 
with CRS and its effects on the disease process and 
the clinical characteristics of CRS with and without 
asthma.3 The pathogenesis of CRS is attributed 
to abnormal mucociliary clearance, cell barrier 
abnormalities, and tissue reorganization.4 Genetic 
susceptibility and anatomic abnormalities also have roles 
in its pathogenesis.5 Exposure to allergens and pathogen 
infections are considered the most common factors 
responsible for the exacerbation of asthma, which may 
also have a role in initiating or worsening CRS.1 This 
study aimed to describe CRS and the demographics and 
clinical profiles of CRS patients at a tertiary hospital in 
Riyadh.

Methods. We performed this cross-sectional study at 
King Abdulaziz University Hospital (KAUH), Riyadh, 
Saudi Arabia. We included male and female participants 
with medical records indicating a history of CRS 
from 2021 to 2022. Study approval was obtained by 
Ethical Committee of Research at College of Medicine, 
King Saud University (project number: E-21-6053). 
Quantitative (numbers and percentages) and descriptive 
analyses of age, gender, nationality, presence of polyps, 
aspirin sensitivity, presence of urticaria, asthma, and 
allergies were performed. 

Raosoft software (Raosoft Sample Size Calculator. 
Raosoft, Inc., Seattle.) was used to identify the 
appropriate sample size for this analysis. The prevalence 
of chronic sinusitis in Saudi Arabia is estimated to be 
25% among the total Saudi population of 36 million 
individuals, and the estimated prevalence of CRS is 
9 million individuals; therefore, to achieve a 99% 
confidence interval, the required sample size was 
estimated to be 500 to 664 individuals (margin of 
error=5%). A simple random sampling technique was 
chosen for this study.

Statistical analysis. The analysis of the data was 
performed using R (version 3.6.2). Variables were 
categorical or continuous. Categorical variables were 
described using numbers and percentages, whereas 
the continuous variables were represented by mean 
and standard deviation. Assessment of the association 
between categorical variables were carried out using 
Chi-square analysis of independence. Spearman’s 
correlation was used to determine correlations among 
variables. Hypothesis testing with a 5% level of 
significance was performed.

Results. A total of 660 patients with CRS were 
included. Of these, 60% (n=396) were male and 40% 
(n=264) were female. One-third of the participants 
were older than 50 years of age. One-third of the 
participants were 35 years of age or younger (30.5%). 
The remaining one-third of participants were 36 
to 50 years of age (38.4%). The average age of the 
participants was 40.47 years (standard deviation, ±9.4 
years). Most of the participants were Saudi (96.2%). 
Of the included 660 patients, 447 (67.7%) had nasal 
polyps, 44 (9.8%) had aspirin-exacerbated respiratory 
disease, 26 (5.8%) had AFRS, 32% had a history of 
asthma, 10% had hypersensitivity to aspirin, and 1.4% 
had a history of urticaria (Table 1). Furthermore, 9.7% 
of patients reported allergies to medications, 7.9% 
reported food allergies, 26% reported multiple allergies, 
and 1.8% reported environmental allergies (Figure 2). 
Factors associated with CRS without nasal polyps and 
distributions according to gender and nationality were 
not statistically different among those with and without 
nasal polyps (p=0.709) (Table 1). Age distributions of 
patients with and without nasal polyps were statistically 
significantly different (p<0.001). The prevalence of 
polyps was highest among patients older than 50 
years of age, and it was lowest among those 31 to 35 
years of age. Prevalence of CRSwNP is significantly 
higher (89.4%) than CRSsNP (10.6%) in the aspirin 
hypersensitive population in this study. The prevalence 
of urticaria was not significantly different between 
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groups. The prevalence of nasal polyps was lower among 
patients with no allergies than among those with food, 
environmental, or medication allergies (p<0.001). Nasal 
polyps were also more prevalent among patients with 
asthma (80.6%) than among those without asthma 
(61.7%) (p<0.001). Gender was significantly associated 
with aspirin-exacerbated respiratory disease (p=0.003). 
The prevalence of aspirin-exacerbated respiratory 
disease was higher among females (10.6%) than among 
males (4.5%). There was a statistically significant 
positive association between age and nasal polyps 
(r=0.163; p<0.001). Positive associations were also 
observed between age and asthma (r=0.163; p<0.001), 
hypersensitivity to aspirin (r=0.154; p<0.001), and 
Samter’s triad (r=0.154; p<0.001). 

Discussion. Our study investigated the clinical 
profiles and demographics of CRS patients in Saudi 
Arabia. The results revealed that the prevalence of 
nasal polyps was 67.7%. Forty-four (9.8%) had 
aspirin-exacerbated respiratory disease, 26 (5.8%) had 
AFRS, 32% had asthma, 10% had hypersensitivity to 
aspirin, and 1.4% had urticaria. A large national study 
conducted in the United Kingdom found that among 
1249 participants with CRS, 553 (44.2%) had CRS 
without nasal polyps, 651 (52.1%) had CRS with 
nasal polyps, 45 (3.6%) had AFRS, and 9.6% had 
aspirin intolerance.6 A study performed in Europe by 
Langdon and Mullol7 found that asthma was associated 
with 20% to 60% of cases of CRS with nasal polyps. 
Moreover, our study findings revealed that Samter’s 
triad was present in 6.9% of participants with CRS, 
which was higher than the prevalence among the 
European adult population (1%).7 The prevalence of 
CRS with nasal polyps is 2.5% to 2.6% in the general 
population in South Korea, which is greater than that 
reported for the general population in the USA at 
1.1%. Moreover, the prevalence of NP is 6.1% to 31% 
in the CRS population in the United States and 24% in 
the CRS population in Denmark.8 A study performed 
in Korea showed that CRS with nasal polyps was more 
prevalent among males, with the greatest prevalence 
among those 60 to 69 years of age. These results are 
consistent with those of our study, which showed the 
greatest prevalence among those older than 50 years of 
age; however, in our study, gender was not statistically 
different among groups.8 Stevens et al9 reported the 
prevalence of isolated CRS with nasal polyps was 43% 
among the adult population, whereas asthma was 
found in 39% of those with polyps and Samter’s triad 
was found in 16% of those with polyps in the United 
States. The relationship between chronic urticaria and 
nasal polyps remains unclear in the literature, which 
is consistent with our finding that the prevalence of 
urticaria was not significantly different among groups.10 
In our study, a higher rate of environmental allergies 
was observed among those with CRS with nasal polyps 
than among those with CRS without nasal polyps, thus 
supporting the findings of Pumhirun et al.11 Pumhirun 
et al11 performed a skin prick test to determine 
environmental allergies among those with CRS with 
nasal polyps and a control group and found a higher 
rate of sensitivity among those with CRS with nasal 
polyps. A lower prevalence of nasal polyps was found 
among patients with no allergies than among those with 
food allergies, which is consistent with the findings of 
Pang et al2 who found that those with polyps had more 
positive food allergen intradermal test results. A study 

Table 1 - Factors associated with CRS groups.

Variable CRSwNP CRSsNP P-value

Gender 0.709
Female: 264 (40.0) 181(68.6) 83 (31.4)
Male: 396 (60.0) 266 (67.2) 130 (32.8)

Age <0.001**
<20:10 1 (10.0) 9 (90.0)
20-25:48 31 (64.6) 17 (35.4)
26-30:66 40 (60.6) 26 (39.5)
31-35:77 39 (50.6) 38 (49.4)
36-40:100 62 (62.0) 38 (38.0)

41-45:79 61 (77.2) 18 (22.78)
46-50:75 57 (76.0) 18 (24.0)
>50:205 156 (76.1) 49 (23.9)

Nationality 0.400
Saudi: 635 432 (68.0) 203 (31.96)
Non-Saudi: 25 15 (60.0) 10 (40.0)

Aspirin sensitivity <0.001**
Yes:66 59  (89.4) 7 (10.6)
No:594 388 (65.3) 206 (34.7)

Urticaria 0.432
Yes:9 5 (55.6) 4 (44.4)
No:651 442 (67.9) 209 (32.1)

Asthma <0.001**
Yes: 211 170 (80.6) 41 (19.4)
No: 449 277 (61.7)   172 (38.3)

Allergy <0.001**
No allergy: 506 320 (63.2) 186 (36.8)
Food allergy: 52 41 (78.8) 11 (21.2)
Environmental: 12 allergy 10 (83.3) 2 (16.7)
Medication allergy: 64 55 (85.9) 9 (14.1)
Multiple allergy: 26 21 (80.8) 5 (19.2)

AERD <0.001**
Yes 44 (95.7) 2 (4.3)
No 403 (65.6) 211 (34.4)
Values are presented as number and percentages (%). Analysis was 

performed using Chi-square test of independence. CRwNP: chronic 
sinusitis with nasal polyps, CRS: chronic rhinosinusitis, AERD: aspirin 

exacerbated respiratory disease, **Significant at p<0.05
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Figure 1 - History of nasal polyps and allergy in the included respondents.

Figure 2 - History of nasal polyps and allergy in the included respondents.
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performed in Iran revealed that the prevalence of aspirin 
hypersensitivity was 43.8% among patients with CRS 
with nasal polyps, which was higher than that among 
the controls.13 However, our study showed a  prevalence 
of aspirin hypersensitivity (13%) among those with 
CRS with nasal polyps. We found that the prevalence of 
Samter’s triad was higher among females (10.6%) than 
among males (4.54%); this difference was significant. 
Furthermore, this result was consistent with that of Li 
et al,14 who found a female-to-male ratio of 3:2 for the 
presence of Samter’s triad among those in their third or 
fourth decade of life; however, our findings associated 
with age and nationality were not significantly associated 
with Samter’s triad. 

Study limitation. The retrospective design of this 
study and the small sample size were the main limitations 
of this study.  Type of management, recurrence rate, 
and the need for revision surgery was not addressed 
and future research in that regards is needed. However, 
this study remains one of the few to describe the 
characteristics of CRS in Saudi Arabia and paves the 
way for future research on a national level. 

In conclusion, among patients with CRS in Saudi 
Arabia, 67.7% had nasal polyps, 32% had associated 
asthma, 10% had aspirin sensitivity, and 1.4% had a 
history of urticaria. Our study revealed that Samter’s 
triad was present in 6.9% of participants with CRS. 
It also revealed that the greatest prevalence of CRS 
with nasal polyps was observed among those above 
the age of 50 years. The prevalence of urticaria was 
not significantly different among groups. A higher rate 
of environmental allergies was observed among those 
with CRSwNP than among those without nasal polyps. 
Finally, a higher prevalence of aspirin hypersensitivity 
was observed among those with CRS with nasal polyps 
than among those with CRS without nasal polyps. 
Additional studies are required to further evaluate these 
patients so that the best management practices can be 
performed for this prevalent disease.

Acknowledgment. The authors would like to thank Editage 
(www.editage.com) for English language editing.

References
  
  1. Cao PP, Liao B, Liu Z. Profiling the immunological 

characteristics of exacerbation of chronic rhinosinusitis with 
nasal polyps. Clin Exp Allergy 2015; 45: 704-705.

  2. Lam K, Schleimer R, Kern RC. The etiology and pathogenesis 
of chronic rhinosinusitis: a review of current hypotheses. Curr 
Allergy Asthma Rep 2015; 15: 41. 

  3. Kim HY, Dhong HJ, Chung SK, Chung YJ, Kim MG. Clinical 
characteristics of chronic rhinosinusitis with asthma. Auris 
Nasus Larynx 2006; 33: 403-408. 

  4. Stevens WW, Lee RJ, Schleimer RP, Cohen NA. Chronic 
rhinosinusitis pathogenesis. J Allergy Clin Immunol 2015; 136: 
1442–1453.

  5. Staikūnienė J, Vaitkus S, Japertiene LM, Ryskiene S. Association 
of chronic rhinosinusitis with nasal polyps and asthma: clinical 
and radiological features, allergy and inflammation markers. 
Medicina (Kaunas) 2008; 44: 257–265. 

  6. Philpott CM, Erskine S, Hopkins C, Kumar N, Anari S, Kara 
N et al. Prevalence of asthma, aspirin sensitivity and allergy 
in chronic rhinosinusitis: data from the UK national chronic 
rhinosinusitis epidemiology study. Respir Res 2018; 19: 129. 

  7. Langdon C, Mullol J. Nasal polyps in patients with asthma: 
prevalence, impact, and management challenges. J Asthma 
Allergy 2016; 9: 45–53. 

  8. Chen S, Zhou A, Emmanuel B, Thomas K, Guiang H. 
Systematic literature review of the epidemiology and clinical 
burden of chronic rhinosinusitis with nasal polyposis. Curr 
Med Res Opin 2020; 36: 1897–1911. 

  9. Stevens WW, Peters AT, Hirsch AG, Nordberg CM, Schwartz 
BS, Mercer DG et al. Clinical characteristics of patients with 
chronic rhinosinusitis with nasal polyps, asthma, and aspirin-
exacerbated respiratory disease. J Allergy Clin Immunol Pract 
2017; 5: 1061-1070.

10. Olze H, Zuberbier T. Comorbidities between nose and skin 
allergy. Curr Opin Allergy Clin Immunol 2011; 11: 457-463. 

11. Pumhirun P, Limitlaohapanth C, Wasuwat P. Role of allergy 
in nasal polyps of Thai patients. Asian Pac J Allergy Immunol 
1999; 17: 13-15.

12. Pang YT, Eskici O, Wilson JA. Nasal polyposis: role of 
subclinical delayed food hypersensitivity. Otolaryngol Head 
Neck Surg 2000; 122: 298–301.

13. Esmaeilzedeh H, Esmaeilzadeh E, Faramarzi M, Nabavi 
M, Farhadi M. Salicylate food intolerance and aspirin 
hypersensitivity in nasal polyposis. Iran J Immunol 2017; 14: 
81–88.

14. Li KL, Lee AY, Abuzeid WM. Aspirin exacerbated respiratory 
disease: epidemiology, pathophysiology, and Management. Med 
Sci (Basel) 2019; 7: 45.

http://www.smj.org.sa/index.php/smj/index
https://pubmed.ncbi.nlm.nih.gov/25800690/
https://pubmed.ncbi.nlm.nih.gov/25800690/
https://pubmed.ncbi.nlm.nih.gov/25800690/
https://pubmed.ncbi.nlm.nih.gov/26143392/
https://pubmed.ncbi.nlm.nih.gov/26143392/
https://pubmed.ncbi.nlm.nih.gov/26143392/
https://pubmed.ncbi.nlm.nih.gov/16930901/
https://pubmed.ncbi.nlm.nih.gov/16930901/
https://pubmed.ncbi.nlm.nih.gov/16930901/
https://pubmed.ncbi.nlm.nih.gov/26654193/
https://pubmed.ncbi.nlm.nih.gov/26654193/
https://pubmed.ncbi.nlm.nih.gov/26654193/
https://pubmed.ncbi.nlm.nih.gov/18469501/
https://pubmed.ncbi.nlm.nih.gov/18469501/
https://pubmed.ncbi.nlm.nih.gov/18469501/
https://pubmed.ncbi.nlm.nih.gov/18469501/
https://pubmed.ncbi.nlm.nih.gov/29945606/
https://pubmed.ncbi.nlm.nih.gov/29945606/
https://pubmed.ncbi.nlm.nih.gov/29945606/
https://pubmed.ncbi.nlm.nih.gov/29945606/
https://pubmed.ncbi.nlm.nih.gov/27042129/
https://pubmed.ncbi.nlm.nih.gov/27042129/
https://pubmed.ncbi.nlm.nih.gov/27042129/
https://pubmed.ncbi.nlm.nih.gov/32847417/
https://pubmed.ncbi.nlm.nih.gov/32847417/
https://pubmed.ncbi.nlm.nih.gov/32847417/
https://pubmed.ncbi.nlm.nih.gov/32847417/
https://pubmed.ncbi.nlm.nih.gov/28286156/
https://pubmed.ncbi.nlm.nih.gov/28286156/
https://pubmed.ncbi.nlm.nih.gov/28286156/
https://pubmed.ncbi.nlm.nih.gov/28286156/
https://pubmed.ncbi.nlm.nih.gov/28286156/
https://pubmed.ncbi.nlm.nih.gov/21822129/
https://pubmed.ncbi.nlm.nih.gov/21822129/
https://pubmed.ncbi.nlm.nih.gov/10403004/
https://pubmed.ncbi.nlm.nih.gov/10403004/
https://pubmed.ncbi.nlm.nih.gov/10403004/
https://pubmed.ncbi.nlm.nih.gov/10652410/
https://pubmed.ncbi.nlm.nih.gov/10652410/
https://pubmed.ncbi.nlm.nih.gov/10652410/
https://pubmed.ncbi.nlm.nih.gov/28341821/
https://pubmed.ncbi.nlm.nih.gov/28341821/
https://pubmed.ncbi.nlm.nih.gov/28341821/
https://pubmed.ncbi.nlm.nih.gov/28341821/
https://pubmed.ncbi.nlm.nih.gov/30884882/
https://pubmed.ncbi.nlm.nih.gov/30884882/
https://pubmed.ncbi.nlm.nih.gov/30884882/

	Affiliation
	ABSTRACT
	Introduction
	Methods
	Results
	Acknowledgment

