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Abstract
Background Coronavirus disease 2019 (COVID-19) is a contagious disease whose symptoms and risk factors are newly 
described. Some allergic diseases, including asthma, have been defined as risk factors for a poor outcome in COVID-19. We 
aimed to investigate the role of another allergic disease—allergic rhinitis—in the severity of COVID-19.
Methods This case–control study was conducted at Sakarya Educational and Research Hospital, Toyota Hospital and 
Yenikent State Hospital between March 18, 2020 and August 30, 2020. The study included a case group of 125 randomly 
selected patients who had been diagnosed with allergic rhinitis in advance of having COVID-19 and a control group of 125 
patients without allergic rhinitis who were diagnosed with COVID-19. We evaluated all participants’ statuses regarding 
smoking, symptoms, and hospitalization, as well as the length of their hospitalization and the number of their comorbidities.
Results There were no statistically significant differences between the two groups regarding percentage of asymptomatic 
patients (p = 0.27), presence of smoking (p = 0.068), hospitalization status (p = 0.79), and hospitalization length (p = 0.55). 
From each group, two patients needed care in an intensive care unit (ICU). One patient from the case group and two from 
the control group died due to COVID-19.
Conclusion We found that allergic rhinitis did not affect the severity of COVID-19. However, we recommend that the litera-
ture be augmented with further studies on the COVID-19 prognosis of patients who have allergic rhinitis.
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Background

SARS-CoV-2, which leads to acute respiratory distress 
syndrome (ARDS), emerged from Wuhan City, China in 
December 2019 and became a rapidly spreading pandemic. 
The disease that results from this novel coronavirus was 
named coronavirus disease 2019 (COVID-19) by the World 
Health Organization (WHO) on February 11, 2020. The 
WHO declared COVID-19 a pandemic on March 11, 2020. 
As of December 2020, one year after the beginning of the 
outbreak, the total confirmed cases worldwide numbered 81 
million, and there had been approximately 2 million deaths 
globally [1]. Diagnosis with COVID-19 is based on detec-
tion of SARS-CoV-2 via reverse transcriptase polymerase 

chain reaction (RT-PCR) in the airway samples of suspected 
cases [2]. The most common symptoms of COVID-19 are 
fever, cough, fatigue, and dyspnea [3]. COVID-19 is a con-
tagious and sometimes mortal disease whose symptoms are 
newly described. In contrast, allergic rhinitis is a chronic 
disease that is not contagious, has no potential for mortality, 
and whose symptoms are well described [4].

What healthcare authorities want to know while manag-
ing an outbreak includes how many people will be affected, 
how many of them will present to hospitals, how many will 
be hospitalized, how many will need intensive care unit 
(ICU) care, and what the mortality rate will be? It is essen-
tial to know how these variables can be affected by such 
factors as gender and additional morbidities.

It has been proposed that a patient’s COVID-19 prognosis 
can be worsened by the underlying diseases that affect their 
immune system. So far, the known risk factors are being over 
65 years old and the presence of diabetes mellitus, pulmo-
nary disease, chronic kidney disease, hypertensive disorders, 

 * Ali Guvey 
 aliguvey76@gmail.com

1 Medical Faculty, Department of Otorhinolaryngology, 
Kutahya Health Sciences University, Andız, Kutahya, 
Turkey

http://orcid.org/0000-0003-2972-4056
http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-021-06836-z&domain=pdf


4368 European Archives of Oto-Rhino-Laryngology (2021) 278:4367–4371

1 3

cardiovascular diseases, obesity, malignancy, and immune 
suppressive disorders [3].

The tissue alterations and inflammation inherent in aller-
gic diseases can make allergy patients vulnerable to infec-
tions [5]. Although some studies have described poor prog-
noses in COVID-19 patients who are asthmatic [6], other 
studies on the issue have not found the same results [7, 8]. 
Similar studies evaluating allergic diseases are needed, but 
hitherto, the largest study on this topic is a cohort survey 
conducted in South Korea [9], which reported that COVID-
19 patients who had allergic rhinitis required longer periods 
of hospitalization. Given the inconsistent outcomes in the 
literature, it has been acknowledged that more studies are 
required to clarify them [10].

It is known that the symptoms of allergic rhinitis can be 
confused with those of COVID-19. Patients who have either 
disease can demonstrate upper airway symptoms. Obtaining 
a test result that is positive for COVID-19 cannot exclude 
allergic rhinitis [11].

In this study, we aimed to compare the clinical course 
of COVID-19 in patients who have allergic rhinitis and in 
COVID-19 patients a control group.

Methods

The study’s case group enrolled 150 participants who had 
been diagnosed with allergic rhinitis (coded as J30.1, J30.2, 
J30.3, or J30.4 in the International classification of diseases 
(ICD) 10 codes) from 2018 through 2019 and who had posi-
tive RT-PCR tests for COVID-19 at Sakarya Educational 
and Research Hospital, Toyota Hospital and Yenikent State 
Hospital between March 18, 2020 and August 30, 2020. 
Twenty-five patients who had allergic rhinitis accompa-
nied by asthma were excluded from the study. The control 
group included patients who had positive RT-PCR tests for 
COVID-19 at the same hospitals and who were matched for 
the same gender, age interval (± 5), and number of comor-
bidities as in the case group. The 144 patients in the control 
group were selected retrospectively from the last confirmed 
cases using the random numbers method among separate 
lists for each case that met these criteria. For two patients, 
the additional comorbidities did not match and 17 patients 
had asthma, so they excluded from the study.

The study was approved by the Sakarya University Medi-
cal Faculty’s Non-interventional Studies Ethics Committee 
on December 12, 2020 (No. 659). This study was performed 
within the guidelines of the Helsinki Declaration.

The chronic diseases that are accepted as risk factors for 
COVID-19 by the Turkish Republic’s Ministry of Health are 
hypertension, diabetes mellitus, chronic obstructive pulmo-
nary disease (COPD), renal insufficiency, cancer, immuno-
deficiency, ischemic heart disease, and obesity. The people 

who received RT-PCR test results that were positive for 
COVID-19 and had no symptoms or mild symptoms were 
defined as asymptomatic or mildly symptomatic. Sympto-
matic was defined as having at least one of the following 
symptoms: fever, cough, myalgia, and arthralgia.

Statistical analysis

The sample size was calculated according to medium effect 
size, 80% power, and a significance level of 0.05. The sta-
tistical analysis was conducted using SPSS version 23 (Sta-
tistical Package for Social Sciences Statistics for Windows, 
version 23.0, IBM Corp., Armonk, NY). The Pearson chi-
square test, the Yates continuity correction chi-square test, 
and the Student’s t test were used for statistical analysis. The 
descriptive statistics were presented as frequency, percent, 
and mean ± standard deviation. p < 0.05 was considered sta-
tistically significant.

Results

The study was conducted using 125 allergic rhinitis patients 
who had contracted COVID-19 and 125 COVID-19 patients 
who had never been diagnosed with allergic rhinitis. In all, 
the data from 250 patients were evaluated. The participants’ 
mean age was 40.6 ± 16.1, with the mean age of the case 
group being 40.6 ± 16 and that of the control group being 
40.6 ± 16.2. In addition, 42.4% of participants were male, 
and 16.8% of the case group had symptoms of fever and/
or cough. There was no statistically significant difference 
between the two groups regarding the percentage of patients 
who were asymptomatic (p = 0.27). In the case group, the 
rate of active smokers was 19.2%, and in the control group, 
the rate was 20.8%, meaning that the groups did not differ 
significantly in smoking status (p = 0.068). In the case group, 
54% of participants were hospitalized. Additionally, in the 
case group, the rate of hospitalized participants was 54%, 
and in the control group, the rate was 70%, meaning that the 
groups did not differ significantly in hospitalization status 
(p = 0.79). In addition, two patients from each group needed 
ICU care. One patient from the case group and two from 
the control group died due to COVID-19. Because these 
numbers were so small, these data were not included in the 
statistical analysis.

There was no statistically significant difference between 
the groups regarding the length of hospitalization (p = 0.55). 
In the case group, the mean hospitalization period was 
7.1 ± 4.1 days, and in the control group, it was 7.6 ± 3.8 days. 
Table 1 compares the descriptive statistics of both groups, 
and Table 2 compares the lengths of hospitalization.
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Discussion

Although the pandemic began more than a year ago, it is 
still unclear why some patients’ clinical course of COVID-
19 is serious and leads to death and why others are asymp-
tomatic. One critical issue is why young patients who have 
no comorbidities may have a serious disease course that 
can result in death. However, there is consensus on the 
previously mentioned risk factors.

Several studies have investigated the status of asthma 
[6, 10] or allergic diseases [4, 9] in COVID-19. Approxi-
mately 80‒90% of asthma patients have been determined 
to also have allergic rhinitis [12]. Conversely, nearly 
half of all allergic rhinitis patients subsequently develop 
asthma [13]. Despite investigations, it is not yet known 
how the presence of asthma and allergic rhinitis affects 
the course of COVID-19. It is known that the presence of 
allergies is a predisposing factor for viral infections in the 
upper airway, but it has been suggested that because the 
receptors that COVID-19 attaches to are less expressed in 
allergic patients, these patients may have a milder disease 
course. However, more accurate evidence about this issue 
has been called for [14, 15].

Although studies from China and the United States (US) 
have reported that the COVID-19 prognosis is poorer in 
asthmatic patients than in the non-asthmatic population, 
some studies have found no correlation between COVID-19 
and asthma [6, 7, 16–18]. Also, no relationship has been 
demonstrated between allergic diseases and a severe clinical 
course of COVID-19. A cohort study in South Korea that 
included 2176 allergic rhinitis patients who tested positive 
for SARS-CoV-2 and 2176 control patients found a signifi-
cant difference between those with allergic rhinitis and those 
without regarding COVID-19 prognosis. Asthmatic patients 
had a similar risk [9].

Our study found no significant difference between the 
two groups it examined regarding hospitalization status or 
length of hospitalization. However, another study conducted 
in South Korea followed 211 patients who were mildly 
symptomatic for COVID-19 and recorded whether they were 
hospitalized. Its results noted that none of the nine patients 
who had allergic rhinitis were hospitalized, supporting the 
theory that allergic rhinitis is not a risk factor for severe 
COVID-19 [19].

A US study that included 1526 patients concluded that 
having asthma did not affect COVID-19 patients’ rates of 
hospitalization or mortality, although the prevalence of 
asthma was found to be higher in COVID-19 patients than 
in the non-asthmatic population [20]. A Turkish study of 100 
COVID-19 patients did not identify asthma as a risk factor 
for severe COVID-19 [21].

A survey study conducted in Istanbul, Turkey, divided 
patients into two groups: those having atopic symptoms 
and those who did not. Although the atopic patients were 
found to have a lower frequency of severe COVID-19, the 
difference between the groups was not significant. The study 
noted that its results might have been misleading because its 
evaluation was based on patients’ statements [22].

Table 1  Comparison of 
descriptive characteristics

Variables Case group Control group p value
Number (%) Number (%)

Gender Male 53 (42.4) 53 (42.4)
Female 72 (57.6) 72 (57.6)

Symptom status Symptomatic 21 (16.8) 14 (11.2) 0.27
Asymptomatic/mildly 

symptomatic
104 (83.2) 111 (88.8)

Smoking status Never smoked 83 (66.4) 92 (73.6) 0.068
Former smoker 18 (14.4) 7 (5.6)
Current smoker 24 (19.2) 26 (20.8)

Hospitalization Hospitalized 68 (54.4) 70 (56.0) 0.79
Not hospitalized 57 (45.6) 55 (44.0)

Number of comorbidities No comorbidities 106 (84.8) 108 (86.4) 0.88
One comorbidity 16 (12.8) 15 (12.0)
Two comorbidities 3 (2.4) 2 (1.6)

Table 2  Comparison of lengths of hospitalization

* Student’s t test was applied

Variable Case group Control group *p value
Mean ± stand-
ard deviation

Mean ± standard 
deviation

Length of hospitali-
zation

7.1 ± 4.1 days 7.6 ± 3.8 days 0.55
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Several studies conducted early in the pandemic included 
no asthmatic patients among those who had severe COVID-
19 [23–26]. Another study found that the prevalence of severe 
COVID-19 was lower in asthma patients than in the local pop-
ulation (8). Studies from Italy did not identify asthma as risk 
factor for COVID-19 [27]. A Spanish study of 2226 patients 
did not identify asthma or allergic rhinitis as risk factors for 
severe COVID-19 too [28].

In the pediatric population, the clinical course of COVID-
19 is usually milder than in the adult and geriatric populations. 
However, COVID-19 can cause multisystem inflammatory 
syndrome, which leads to death in some children [29, 30]. 
The relationship of this syndrome to allergic rhinitis and other 
allergic diseases needs to be clarified. The results of a study of 
182 children in China identified no asthmatic children who had 
severe COVID-19 [31]. Similarly, a US study of 291 children 
did not identify asthma or allergic rhinitis as risk factors for 
COVID-19 [32].

Limitations of our study are being retrospective nature, so 
the data were obtained from hospital records, not from our 
clinical observations.

However, being designed multicenter, the study conducted 
at three hospital which cover the patients from different regions 
of Turkey. So this situation makes the results generalizable to 
the country. Also, in the setting of the study, case and control 
groups were well randomized and matched that enabled us to 
avoid any bias.

Conclusion

In conclusion, our retrospective case–control study found that 
allergic rhinitis did not worsen the severity of COVID-19. 
There was no significant difference between the case and con-
trol groups regarding hospitalization status or length of hos-
pitalization. Correspondingly, several studies in the literature 
have not identified allergic rhinitis or asthma as risk factors for 
severe COVID-19, although surveys suggesting the reverse 
outcome also exist. For this reason, we conclude that further 
studies of the COVID-19 prognosis of allergic rhinitis patients 
would contribute to the literature.
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