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        Abstract



        
          

          Introduction


          Since the emergence of COVID-19, SARS-CoV-2 variants have exhibited distinct clinical presentations, influenced by viral evolution and the impact of vaccination. This study compared the prevalence of COVID-19 and symptom profiles during pre- and post-vaccination periods in Iran, focusing on changes driven by variants (e.g., Delta, Omicron) and nationwide immunization efforts.

        


        
          

          Method


          A cross-sectional study was conducted on 7,051 individuals systematically sampled from 85,262 patients referred to a COVID-19 diagnostic center in northeast Iran (September 2020–March 2022). The data included demographics, symptoms (such as fever, cough, and dyspnea), comorbidities, and PCR results. The pre-vaccination period (waves 3–5) was compared to the post-vaccination period (wave 6, dominated by Omicron) using statistical analyses that included chi-square tests, logistic regression, and the Bonferroni correction.

        


        
          

          Results


          SARS-CoV-2 prevalence was 44.6% (95% CI: 43.3–45.8%), declining from 47.2% (pre-vaccination) to 30.4% (post-vaccination; p < 0.001). Symptomatic individuals had higher infection rates (55.5% vs. 28.2%; p < 0.001). Post-vaccination, respiratory symptoms (fever, cough, dyspnea) increased 1.3–1.8-fold among PCR+ cases (p < 0.001), while anosmia/ageusia remained stable (p = 0.879). Logistic regression identified male sex, symptom presence (except sore throat), and epidemic wave as significant predictors of PCR positivity.

        


        
          

          Discussions


          The Omicron wave, despite high vaccine coverage, showed a reduction in overall cases but an increase in respiratory symptoms, suggesting that vaccine-mediated attenuation of severity occurred without curbing transmissibility. Findings align with global reports of Omicron’s upper respiratory tropism but contrast with studies noting reduced fever.

        


        
          

          Conclusion


          COVID-19 clinical presentations in Iran shifted post-vaccination, with Omicron associated with milder but more respiratory symptoms. Public health strategies should adapt testing protocols to prioritize respiratory symptoms and emphasize variant-specific boosters.
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      1. INTRODUCTION


      The coronavirus disease 2019 (COVID-19) has had a profound impact on global health since its emergence in late 2019. As a highly contagious viral infection caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), COVID-19 has led to significant morbidity and mortality worldwide [1]. During the course of the disease, individuals may experience a range of symptoms, from mild to severe, with asymptomatic cases also being reported [2]. Common symptoms include fever, cough, fatigue, sore throat, and loss of taste or smell [3]. In severe cases, the disease can lead to complications such as pneumonia, Acute Respiratory Distress Syndrome (ARDS), multiple organ failure, and death [4]. Older adults and individuals with pre-existing chronic diseases are at a higher risk of severe illness and death [5].


      Since the onset of the pandemic, several variants of SARS-CoV-2 have emerged with varying degrees of transmissibility, virulence, and consequences. Some variants, such as Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2), and Omicron (B.1.1.529), were classified as variants of concern [6, 7]. The clinical manifestations of COVID-19 have evolved. Initially, the prevalence of taste or smell loss was reported to be high; however, the frequency of this symptom decreased afterwards, and upper respiratory symptoms, such as sore throat and cough, increased in prevalence [8]. It has been reported that different variants of SARS-CoV-2 may be associated with specific symptoms. For instance, the wild-type variant was associated with symptoms such as fever, respiratory and gastrointestinal manifestations, and loss of taste and smell. In contrast, the Omicron variant was associated with symptoms including a sore throat and headaches [9]. Recent studies confirm that Omicron BA.1/BA.2 subvariants disproportionately cause upper respiratory symptoms compared to earlier variants [10].


      Furthermore, the predominant clinical symptoms were influenced by the introduction of different types of vaccines against SARS-CoV-2. As more individuals are vaccinated, the overall severity of the disease is expected to decrease, resulting in a milder course for most infected individuals [11]. Post-vaccination behavioral changes, such as reduced testing of mild cases and altered healthcare-seeking behaviors, may also introduce bias to symptom profiles. Therefore, further research is necessary to monitor changes in the clinical features of SARS-CoV-2 infection and to predict future shifts in the virus's behavior.


      Iran was among the first countries to experience the quick spread of the SARS-CoV-2 infection. Since the first confirmed case of COVID-19 in February 2020, Iran has experienced seven outbreak waves of this infection up to late summer 2022 [12]. To the best of our knowledge, a comparison of the clinical presentation of different SARS-CoV-2 variants has not been previously reported among the non-hospitalized population in Iran. This cross-sectional study aimed to evaluate the prevalence and risk factors of COVID-19, as well as the associated clinical manifestations, among the Iranian population during different epidemic periods. We emphasized the changes in COVID-19 epidemiology following the country’s widespread national immunization against the infection after the fifth wave, which was primarily caused by the delta variant in Iran.

    


    
      

      2. MATERIAL AND METHODS


      Among the available clinical records of 85,262 individuals referred to the Central Laboratory of ACECR, Razavi Khorasan Branch, Mashhad, Iran, we had access to the clinical records of 85,262 individuals who were referred to the Central Laboratory of the ACECR, Razavi Khorasan Branch, Mashhad, Iran. Using pilot data, we estimated a 45% prevalence rate for each wave of SARS-CoV-2 infection in our population. Considering a 95% confidence coefficient (α = 0.05) and a 5% prevalence rate as the confidence interval (d = 0.0225), we needed to enroll 1878 people in the survey for each of the third to sixth waves of the pandemic. Thus, we calculated a total sample size of 7512 cases and attempted to select 6-10% of the total population for each wave. Using a systematic random sampling method, we selected a sample of 7051 individuals who were referred between September 2020 and March 2022 (Fig. 1, Table 1). We considered the last COVID-19 wave as the post-vaccination period, as it occurred at a time when widespread national immunization had been implemented in Iran. By January 2022 (onset of the sixth wave), approximately 70% of Iran’s eligible population had received a minimum of two doses of the Sinopharm, AstraZeneca, or COVIran Barekat vaccines [13]. Individual vaccination status was unavailable in the registry. The presence of chronic diseases, including cardiovascular, hypertension, kidney disorders, respiratory diseases, diabetes, obesity, transplantation, malignancy, stroke, and sickle cell anemia, was assessed by a self-reported survey. The assessment of symptoms was conducted through the implementation of structured questionnaires, which were administered during the course of clinical visits.


      
        

        2.1. Data Collection Method


        The records encompassed demographic data, such as age and gender, as well as a self-reported history of underlying chronic disease and COVID-19-associated clinical symptoms, including fever, chills, sore throat, cough, dyspnea, and loss of taste or smell. Two nasopharyngeal swab samples were collected from each participant by trained staff and transferred to a Viral Transport Medium (VTM) solution tube. SARS-CoV-2 RNA was extracted from the samples (MedNet EC-REP GmbH, Bioperfectus Technologies, Germany), and a real-time polymerase chain reaction (PCR) test was then performed (COVID-19 OneStep RT-PCR kit, Pishtazteb, Iran) using a Rotor-Gene Q Thermocycler (QIAGEN).


        [image: ]
Fig. (1)


        The weekly trend of all confirmed outpatient and hospitalized COVID-19 cases and deaths in Iran from the beginning of the epidemic in February 2020 to September 2023. Shaded areas denote pre-vaccination (waves 3–5, Alpha/Delta variants) and post-vaccination (wave 6, Omicron variant) periods (Source: World Health Organization, https://covid19.who.int/region/emro/country/ir, Accessed: 15 September 2023).


        
          Table 1 Details of sampling in different COVID-19 epidemic periods.


          
            
              
                	-

                	Total Cases (n)

                	Sample Size
              


              
                	COVID-19 Wave

                	n

                	%
              

            

            
              
                	Third Wave
              


              
                	22 Sep. 2020- 21 Oct. 2020

                	7182

                	717

                	10.0
              


              
                	22 Oct. 2020- 20 Nov. 2020

                	12819

                	1278

                	10.0
              


              
                	20 Nov. 2020- 20 Dec. 2020

                	7354

                	735

                	10.0
              


              
                	Total

                	27355

                	2730

                	10.0
              


              
                	Fourth Wave
              


              
                	21 Mar. 2021- 20 Apr. 2021

                	4955

                	366

                	7.4
              


              
                	21 Apr. 2021- 21 May 2021

                	5541

                	607

                	11.0
              


              
                	Total

                	10496

                	973

                	9.3
              


              
                	Fifth Wave
              


              
                	22 Jun. 2021- 22 Jul. 2021

                	7030

                	499

                	7.1
              


              
                	23 Jul. 2021- 22 Aug. 2021)

                	16504

                	1255

                	7.6
              


              
                	23 Aug. 2021- 22 Sep. 2021

                	11883

                	498

                	4.2
              


              
                	Total

                	35417

                	2252

                	6.4
              


              
                	Sixth Wave*
              


              
                	21 Jan. 2022- 19 Feb. 2022

                	6353

                	737

                	11.6
              


              
                	20 Feb. 2022- 20 Mar. 2022

                	5641

                	359

                	6.4
              


              
                	Total

                	11994

                	1096

                	9.1
              


              
                	All periods

                	85262

                	7051

                	8.3
              

            
          


          
            *The period after the widespread implication of COVID-19 vaccines in Iran
          


        

      


      
        

        2.2. Statistical Methods


        The data were analyzed using SPSS 19.0 software (IBM Corp., NY) by chi-square test, and the pairwise comparison of column proportions was performed using the Bonferroni correction to indicate significant differences. Missing data were excluded pairwise, and effect sizes (odds ratios, ORs) with 95% Confidence Intervals (CIs) are reported for key comparisons, along with p-values. The binary logistic regression model was employed to predict the likelihood of infection, with the analysis informed by demographic and clinical data. A p-value < 0.05 was considered statistically significant.

      


      
        

        2.3. Ethics Approval and Consent to Participate


        The present cross-sectional study was approved by the Ethics Committee of the Academic Center for Education, Culture, and Research (ACECR), Razavi Khorasan Branch (ethics approval code: IR.ACECR.JDM.REC.1401.100). Written informed consent was obtained from the patients.

      

    


    
      

      3. RESULTS


      Among the 7051 individuals, 4411 (62.6%) were male, and 2640 (37.4%) were female. The mean age of the study population was 37.8 ± 14.2 years (range: 1-96 years). The majority of participants (62.0%, 3856/6224) reported at least one COVID-19-associated clinical symptom, and 31.7% (1876/5910) reported a family history of such symptoms. As Table 2 shows, the predominant symptom was cough (42.3%, 2465/5827), while anosmia or ageusia (20.4%) was the least prevalent. The most pervasive chronic comorbidities were cardiovascular diseases (4.4%, 236/5379), followed by hypertension (4.2%, 236/5379), kidney disorders (3.6%, 194/5342), and respiratory diseases (3.5%, 188/5358).


      SARS-CoV-2 infection was documented among 3142 individuals (44.6%, 95% CI: 43.3%-45.8%). A marginal disparity in infection rates was observed between males and females (46.4% vs. 41.5%; p < 0.001). Moreover, individuals who tested positive for SARS-CoV-2 using a PCR test were slightly younger than those without infection (37.4 ± 13.8 vs. 38.2 ± 14.5 years, p = 0.029). The infection rates in the third, fourth, fifth, and sixth disease waves were calculated as 45.5% (95% CI: 43.7%-47.4%), 47.7% (95% CI: 44.5%-50.9%), 48.9% (95% CI: 46.9%-51.0%), and 30.4% (95% CI: 27.7%-33.2%), respectively (p < 0.001). Expectedly, the prevalence of COVID-19 was found to be significantly higher in symptomatic individuals compared to those without any clinical presentation (55.5% and 28.2%, respectively, p < 0.001). Besides, individuals diagnosed with COVID-19 were more likely to report a family history of disease-associated symptoms than those with a negative PCR result (39.1% and 25.9%, respectively, p < 0.001). As Table 2 indicates, the prevalence of all six clinical symptoms among individuals infected with SARS-CoV-2 was found to be 1.5–2 times higher compared to uninfected individuals (P < 0.001). Furthermore, individuals with confirmed COVID-19 had substantially higher rates of kidney and respiratory diseases than those without the infection (4.3% vs. 3.1%, P = 0.029 and 4.4%


      
        Table 2 The frequency of COVID-19-associated clinical symptoms and the underlying chronic conditions among the study population.


        
          
            
              	Variables

              	Total Population

              	-

              	-

              	-
            


            
              	Frequency

              	Missing

              	Valid

              Data

              	COVID-19 Negative

              	COVID-19 Positive
            


            
              	Clinical Symptoms

              	n

              	%

              	n

              	%

              	%

              	n

              	%

              	n

              	%

              	p-Value*
            

          

          
            
              	Fever

              	2067

              	29.3

              	1313

              	18.6

              	36.0

              	831

              	26.1

              	1236

              	48.4

              	< 0.001
            


            
              	Chill

              	1712

              	24.3

              	1428

              	20.5

              	30.4

              	708

              	22.5

              	1004

              	40.6

              	< 0.001
            


            
              	Sore throat

              	2159

              	30.6

              	1265

              	17.9

              	37.3

              	982

              	30.3

              	1177

              	46.2

              	< 0.001
            


            
              	Cough

              	2465

              	35.0

              	1224

              	17.4

              	42.3

              	1057

              	32.5

              	1408

              	54.8

              	< 0.001
            


            
              	Dyspnea

              	1338

              	19.0

              	1479

              	21.0

              	24.0

              	632

              	20.1

              	706

              	29.1

              	< 0.001
            


            
              	Loss of taste or smell

              	1121

              	15.9

              	1561

              	22.1

              	20.4

              	440

              	14.3

              	681

              	28.2

              	< 0.001
            


            
              	Clinical conditions

              	

              	

              	

              	

              	

              	

              	

              	

              	

              	
            


            
              	Cardiovascular disease

              	236

              	3.3

              	1672

              	23.7

              	4.4

              	120

              	4.0

              	116

              	4.9

              	0.083
            


            
              	Hypertension

              	224

              	3.2

              	1665

              	23.6

              	4.2

              	127

              	4.2

              	97

              	4.1

              	0.942
            


            
              	Kidney diseases

              	194

              	2.8

              	1709

              	24.2

              	3.6

              	95

              	3.1

              	99

              	4.3

              	0.029
            


            
              	Respiratory diseases**

              	188

              	2.7

              	1693

              	24.0

              	3.5

              	86

              	2.8

              	102

              	4.4

              	0.003
            


            
              	Diabetes mellitus

              	161

              	2.3

              	1690

              	24.0

              	3.0

              	96

              	3.2

              	65

              	2.8

              	0.416
            


            
              	Severe obesity

              	77

              	1.1

              	2026

              	28.7

              	1.5

              	41

              	1.4

              	36

              	1.6

              	0.586
            


            
              	Organ transplantation

              	26

              	0.4

              	1721

              	24.4

              	0.5

              	16

              	0.5

              	10

              	0.4

              	0.611
            


            
              	Malignancy

              	23

              	0.3

              	1733

              	24.6

              	0.4

              	11

              	0.4

              	12

              	0.5

              	0.394
            


            
              	Stroke

              	20

              	0.3

              	2035

              	28.9

              	0.4

              	7

              	0.2

              	13

              	0.6

              	0.056
            


            
              	Sickle cell anemia

              	13

              	0.2

              	1877

              	26.6

              	0.3

              	9

              	0.3

              	4

              	0.2

              	0.346
            

          
        


        
          * Chi-square test

          ** Including asthma
        


      


      vs. 2.8%, P = 0.003, respectively). Based on binary logistic regression analysis, participants’ sex, the presence of all six COVID-19 clinical symptoms except sore throat, a family history of SARS-CoV-2 symptoms, and the epidemic period were found to be associated with a higher probability of a positive result in a viral PCR test (Table 3). Among the 6224 people who responded to questions regarding SARS-CoV-2-related symptoms, the infection rates exhibited an increase from 46.6% in the third wave to 49.1% in the fifth wave, followed by a subsequent decrease to 31.0% in the sixth wave (p < 0.001). The pairwise comparison revealed that the percentages of cases of COVID-19 in the third to fifth waves are not significantly different; however, the percentage in the sixth wave is significantly different from those in the other categories (Fig. 2A). Among the clinically symptomatic subgroup, however, the sixth wave demonstrated the highest frequency of confirmed cases (65.0%) (p < 0.001). On the other hand, the highest (44.2%) and lowest (7.4%) rates of infection among the clinically symptomless subgroup were detected in the fifth and sixth waves, respectively (p < 0.001). The pairwise comparisons demonstrated that the percentages observed in the fourth and fifth waves differed significantly from those in the third and sixth waves, yet did not differ from each other (Figs. 2B and C).


      
        Table 3 Logistic regression analysis for COVID-19-associated risk factors.


        
          
            
              	Variable

              	OR

              	95% CI for OR

              	p-Value
            

          

          
            
              	Age

              	1.001

              	0.996-1.005

              	0.74
            


            
              	Sex

              	1.200

              	1.053-1.368

              	< 0.01
            


            
              	COVID-19 symptoms in the family

              	1.258

              	1.080-1.466

              	< 0.01
            


            
              	Fever

              	1.752

              	1.470-2.088

              	< 0.001
            


            
              	Chill

              	1.335

              	1.112-1.603

              	< 0.01
            


            
              	Sore throat

              	1.078

              	0.912-1.275

              	0.38
            


            
              	Cough

              	1.671

              	1.419-1.968

              	< 0.001
            


            
              	Dyspnea

              	0.753

              	0.624-0.910

              	< 0.01
            


            
              	Loss of smell or taste

              	1.530

              	1.267-1.848

              	< 0.001
            


            
              	Respiratory diseases

              	0.766

              	0.519-1.132

              	0.18
            


            
              	Kidney diseases

              	1.120

              	0.787-1.594

              	0.53
            


            
              	COVID-19 epidemic periods

              	

              	

              	
            


            
              	Third wave

              	1.0

              	

              	
            


            
              	Fourth wave

              	1.318

              	1.087-1.597

              	< 0.01
            


            
              	Fifth wave

              	1.190

              	1.024-1.383

              	0.02
            


            
              	Sixth wave

              	0.519

              	0.427-0.632

              	< 0.001
            

          
        


        
          OR: Odds ratio; CI: Confidence Interval.
        


      


      [image: ]
Fig. (2)


      The rate of confirmed COVID-19 during the different epidemic periods in Iran among the total population (A), people with COVID-19-related symptoms (B), and the clinically symptomless group (C). *p < 0.05; tests are adjusted using the Bonferroni correction. Bars represent percentages of participants.


      The rate of SARS-COV-2 infection decreased considerably from 47.2% (95% CI: 45.9%-48.5%) in the pre-vaccination period (the third to fifth waves) to 30.4% (95% CI: 27.7%-33.2%) in the post-vaccination period (the sixth wave, p < 0.001). Furthermore, the percentages of symptomatic participants differ significantly between the two time periods (65.7% vs. 41.0%; p < 0.001). The incidence of a family history of COVID-19 symptoms in the first period (33.8%) was found to be considerably higher than in the subsequent period (20.2%; p < 0.001).


      Among the clinically symptomless subgroup, the frequency of confirmed COVID-19 cases in the post-vaccination period showed approximately a five-fold reduction compared to the pre-vaccination period (7.4% vs. 34.5%, p < 0.001). Conversely, within the symptomatic subgroup, the infection rate increased substantially from 54.4% in the first period to 65.0% in the second period (p < 0.001, Fig. 3). Table 4 shows, during both the pre- and post-vaccination periods, the most prevalent clinical manifestations among the total participants were cough (43.6% and 35.2%, respectively) and sore throat (37.8% and 34.8%, respectively). Among the group without COVID-19, the rates of all assessed symptoms, including fever, chills, sore throat, cough, dyspnea, and loss of taste or smell, were significantly lower in the post-vaccination period than in the earlier period (all p < 0.001). In contrast, among individuals diagnosed with COVID-19, the frequency of fever, chill, cough, sore throat, and dyspnea demonstrated a 1.3–1.8-fold increase during the post-vaccination period (all p < 0.001). The investigation revealed no statistically significant differences in the incidence of taste or smell loss between the two study periods (p = 0.879).

    


    
      

      4. DISCUSSIONS


      The present study evaluated the COVID-19-related clinical characteristics of the population referred to a medical diagnosis center in northeast Iran during the different epidemic periods of the disease. The prevalence of COVID-19 was documented among 44.6% of the total participants; this figure increased from 45.5% in the third wave to 48.9% in the fifth, followed by a precipitous decline to 30.4% during the sixth wave.


      [image: ]
Fig. (3)


      The rate of confirmed COVID-19 in the pre- and post-vaccination periods in Iran among the total study population, people with COVID-19-related symptoms, and the clinically symptomless group.


      
        Table 4 The frequency of COVID-19-associated clinical symptoms during pre- and post-vaccination eras in Iran.


        
          
            
              	Variables

              	Total Population

              	p-Value*

              	COVID-19 Negative

              	p-Value*

              	COVID-19 Positive

              	p-Value*
            


            
              	Pre-vaccination

              	Post-vaccination

              	Pre-vaccination

              	Post-vaccination

              	Pre-vaccination

              	Post-vaccination
            


            
              	n (%)

              	n (%)

              	

              	n (%)

              	n (%)

              	

              	n (%)

              	n (%)
            

          

          
            
              	Fever

              	1817 (37.6)

              	250 (27.6)

              	< 0.001

              	750 (29.4)

              	81 (12.8)

              	< 0.001

              	1067 (46.8)

              	169 (61.7)

              	< 0.001
            


            
              	Chill

              	1487 (31.4)

              	225 (25.3)

              	< 0.001

              	635 (25.1)

              	73 (11.7)

              	< 0.001

              	852 (38.6)

              	152 (57.4)

              	< 0.001
            


            
              	Sore throat

              	1839 (37.8)

              	320 (34.8)

              	0.088

              	874 (33.6)

              	108 (17.0)

              	< 0.001

              	965 (42.5)

              	212 (75.2)

              	< 0.001
            


            
              	Cough

              	2141 (43.6)

              	324 (35.2)

              	< 0.001

              	946 (36.1)

              	111 (17.4)

              	< 0.001

              	1195 (52.2)

              	213 (75.5)

              	< 0.001
            


            
              	Dyspnea

              	1159 (24.7)

              	179 (20.2)

              	0.004

              	563 (22.3)

              	69 (11.1)

              	< 0.001

              	596 (27.5)

              	110 (42.0)

              	< 0.001
            


            
              	Loss of taste or smell

              	1002 (21.7)

              	119 (13.6)

              	< 0.001

              	394 (16.0)

              	46 (7.4)

              	< 0.001

              	608 (28.2)

              	73 (28.6)

              	0.879
            

          
        


        
          * Chi-square test

          Note: Participants could report multiple symptoms.
        


      


      Since its emergence, COVID-19 has undergone genetic evolution, resulting in numerous variants with distinct attributes from the original strain [14]. Different viral variants, such as the Alpha, Beta, Gamma, and Delta variants, have garnered attention due to their increased transmissibility and potential to evade immune responses [15]. These variants have been associated with a range of symptoms and severity levels. The Alpha variant was first identified in September 2020 in the United Kingdom. Patients infected with this variant presented a higher prevalence of symptoms, including cough, sore throat, myalgia, and fatigue [16].


      The Delta variant, initially reported in India in October 2020, has demonstrated a doubling in its contagiousness compared to previous variants and has been linked to an increased risk of severe disease outcomes. According to a study by Mahase et al., the Delta variant is associated with a 60% higher hospitalization rate compared to previous variants [17]. Moreover, the probability of admission to the Intensive Care Unit and the fatality risk associated with the Delta variant have been reported to be higher than those of previous variants [19].


      Our finding of marginally younger age among SARS-CoV-2-positive individuals aligns with the prioritized vaccination of elderly/ chronically ill groups, thereby shifting infections toward younger, less vaccinated individuals. The Delta variant exhibited clinical symptoms similar to those of previous variants [19]. However, this assertion is not universally accepted, as evidenced by the findings of some studies. Torjesen et al. reported that individuals infected with the Delta variant have a lower chance of experiencing a loss of taste or smell [20].


      The subsequent variant of concern was Omicron, first described in late November 2021 [18]. In comparison to the Delta variant, the Omicron variant has been observed to affect the upper respiratory tract predominantly. It has been reported to be more transmissible, accompanied by a lower hospital admission rate [21, 22]. The present study examined the various COVID-19 epidemic periods in the country driven by the essential variants, including Alpha, Delta, and Omicron variants [23].


      Furthermore, vaccination efforts against COVID-19 have played a significant role in determining the clinical manifestation of the disease over time. A body of research has demonstrated that immunization reduces the severity of illness and hospitalization rates among vaccinated individuals. In Iran, the immunization process against COVID-19 began in March 2021, initially targeting medical staff and subsequently prioritizing elderly individuals and those with underlying chronic diseases or disabilities. In the summer of 2021, there was a substantial increase in vaccination coverage coinciding with the peak of the fifth wave, and it was expanded to include all populations in the country [12].


      The findings of the present study revealed that the prevalence rates of all related clinical symptoms among the COVID-19-negative group were higher in the period preceding the administration of the vaccine, which was caused by the alpha or delta variants of the virus. On the other hand, the presentation of febrile infections accompanied by chills and respiratory symptoms among people with a positive SARS-CoV-2 PCR test result became significantly more prevalent following the implementation of the country's vaccination program against the virus, predominantly attributable to the Omicron variant. Similarly, Li et al. conducted a comparative study of 384 Omicron cases and 103 Delta cases from China, reporting that these variants exhibited distinct clinical presentation [24]. Their report indicated that people infected with the Omicron variant are more likely to experience a fever. This finding aligns with our study, which showed a heightened frequency of fever among individuals with confirmed COVID-19 during the sixth wave, attributed to the Omicron variant.


      Our findings are consistent with those reported by Yang et al., who noted that individuals infected with the Omicron variant were more likely to be asymptomatic or develop sore throats, and less likely to experience anosmia or ageusia compared to those infected with the Beta and Delta variants [25]. While our study found similar results regarding sore throat, we did not find a significant difference in the rate of loss of taste or smell between individuals infected during the pre-Omicron and Omicron waves. Bouzid et al. compared the clinical characteristics exhibited by 818 individuals infected with the Delta variant and 898 infected with the Omicron variant, as referred to in Paris emergency departments [26]. Contrary to the findings of our study, they reported that patients infected with the Delta variant were more prone to manifest symptoms such as fever, cough, and dyspnea, while exhibiting a reduced likelihood of experiencing chills.

    


    
      

      5. LIMITATIONS


      The present study has its limitations. First, individual vaccination status and viral variant data (e.g., genomic sequencing) were unavailable, precluding direct analysis of vaccine efficacy or variant-specific symptom profiles. Second, self-reported symptoms and comorbidities may introduce recall bias. Third, the single-center design limits generalizability to regions with differing demographics or vaccination timelines. Fourth, asymptomatic cases may be underrepresented due to testing biases during later waves.

    


    
      

      CONCLUSION


      The present study demonstrated distinct shifts in COVID-19 clinical presentations across epidemic waves in Iran. The Omicron-dominated sixth wave, emerging amid high vaccine coverage, showed a 36% reduction in overall cases but a 1.3–1.8-fold increase in respiratory symptoms (e.g., cough, dyspnea) among confirmed infections compared to pre-vaccination periods. This suggests that vaccine-mediated attenuation of severity is accompanied by persistent transmissibility of newer variants. These findings highlight the need for: (1) variant-adapted boosters to address evolving symptomatology, (2) public education on changing symptom profiles (e.g., prioritizing sore throat/dyspnea testing), and (3) longitudinal surveillance to monitor post-acute sequelae in vaccinated populations. Future research should integrate viral sequencing and individual vaccination records to disentangle the interactions between immunity and variants.
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