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B
ackground: Seasonal influenza greatly affects the health of the community, resulting in many hospitalizations and, in some cases, even deaths. In our geographic area, obtaining accurate statistics on seasonal influenza infection rates has been challenging, particularly during the ongoing COVID-19 pandemic. The aim of this study is to investigate seasonal influenza virus infections in the community of Basrah/ southern Iraq.
Methods: A total of 820 nasopharyngeal swabs were collected from people with clear respiratory symptoms of different age groups, and of both sexes during the period from the 1st of October 2021 to the 1st of May 2022. This cross-sectional study included four important districts in the province of Basrah, which are the city center, Abulkhasib, Shatt Al Arab, and Al-Zubair. All samples were subjected to viral RNA extraction and detection by one-step RT-PCR using a pair of universal primers. 
Results: According to the results obtained, the total infection rate in the study areas reached 19.5%. There were no differences in infection rates between the sexes. The age groups of the study showed that the youngest group (1-9 years) recorded the highest infection rate (30.6%), while the group with the lowest infection rate was within the 40-49% age group, which was 16%. In addition, October and April showed the lowest number of infections compared to other months, which extended from November to the end of March. 
Conclusion: These results give a general picture of seasonal influenza infection rates in our geographical location, as there is an urgent need to update this information, especially during the ongoing coronavirus pandemic.
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Introduction
Influenza A viruses, which belong to the Orthomyxoviridae family, are enveloped with surface glycoprotein spikes, and their genome involves 8 single-stranded RNA segments [1]. These viruses have the potential to infect a wide variety of animal species, including humans, birds, and several other mammals [2]. They have been determined to cause seasonal (annual) influenza outbreaks and serious occasional pandemics. They cause a range of diseases in humans during the winter months in all regions of the world, ranging from mild to severe respiratory symptoms, and sometimes with serious complications [3]. Common symptoms include fever, sore throat, cough, body aches, fatigue, and respiratory congestion. In some cases, notably in immunocompromised patients, secondary bacterial patients, and severe influenza infections can lead to pneumonia, organ failure, and even death [4]. 
Based on two surface proteins, hemagglutinin (H) and neuraminidase (N), influenza A viruses are classified into various subtypes. Currently, there are 18 H subtypes (H1 to H18) and 11 N subtypes (N1 to N11). These subtypes contribute to identifying different strains of influenza A viruses. The incorporation of specific H and N subtypes determines the strain of the influenza A virus [5]. For instance, the H1N1, and H3N2 subtypes are common strains that cause seasonal influenza outbreaks in humans [6,7], and the H5N1 is an important subtype for birds that occasionally transmit to humans [8]. Although there is an effective vaccine against seasonal influenza, yearly update of seasonal influenza vaccines is necessary because of the continuous evolution of influenza viruses [9]. While there is more than one virus subtype responsible for seasonal influenza, it is beneficial that the virus can be detected in the community without the need for virus subtyping. This can be done using a set of universal PCR primers capable of capturing any influenza A virus infection [10]. 
Respiratory diseases in humans have several causes, some of which are bacterial and others viral. The most important bacterial causes are Streptococcus, Haemophilus, Mycoplasma, Corynebacterium, and Bordetella [11]. The most important viral causes include influenza viruses A and B, coronaviruses, respiratory syncytial virus, Rhinovirus, adenovirus, and human metapneumovirus [12,13]. These pathogens commonly manifest during the autumn and winter seasons, where they are in close proximity to each other, it becomes crucial to promptly investigate their cause through accurate methods. This ensures that patients receive the appropriate treatment based on a precise diagnosis. On the other hand, the occurrence of repeated waves of the global COVID-19 pandemic has posed significant challenges to the diagnosis process. The presence of striking clinical similarities with other respiratory illnesses has caused substantial confusion [14,15].
In our specific region, relatively few studies have been conducted regarding human-to-human transmission of seasonal influenza viruses, particularly during the ongoing coronavirus pandemic. Due to the large number of respiratory infections in our geographical regions, especially in the months when the weather is relatively moderate to cold, the inclusion criteria were to include all patients suffering from these respiratory infections. The study aims to investigate the presence of influenza viruses in general, regardless of their subtypes. This will give us a comprehensive idea of ​​the percentage of influenza virus illnesses compared to other respiratory infections.
Methods
Sample collection 
During the period from the 1st of October 2021 to the 1st of May 2022, a total of 820 nasopharyngeal swabs were collected from individuals exhibiting symptoms of influenza such as high body temperature (above 38ᴏC), cough, shortness of breath, sore throat, and pneumonia. The samples were collected from 4 districts in Basrah as follows: 388 samples from the city center, 170 samples from Abulkhasib, 135 samples from Shatt Al Arab, and 127 samples from Al-Zubair. The samples were divided into 7 age groups starting from 1-9 to 60-69 years old with both males and females. The collected samples were directly put in tubes containing virus transport media (VTM) and then shipped to the laboratory in cold conditions to prepare for RNA extraction. 
Viral RNA extraction and quantification
The samples were subjected to viral RNA extraction using QIAamp Viral RNA Mini Kit supplied by Qiagen following the instructions provided by the manufacturer. The yielded RNA was quantified using a NanoDrop spectrophotometer to identify its quality and quantity. The RNA was subsequently stored in a freezer at a temperature of -20˚C until it was ready for further use.
Conventional RT-PCR and gel electrophoresis 
The Bioneer's One-Step RT-PCR kit was used for the amplification of all gene fragments included in the study. To detect suspected cases of seasonal influenza, a forward GGGACTCATCCTAGTTCCAGTA and a reverse CTCAGGTACTCCTTCCGTAGAA universal primer set were designed using the tools available on NCBI to amplify an amplicon with a size of 241 base pair within the viral M gene. The initial RNA concentration that was used as starting material for cDNA synthesis was a concentration of 150 ng/μl. The conditions of RT-PCR utilized were as follows: the synthesis step of the complementary DNA (cDNA) was conducted at 45°C for 30 min. Following that, an initial denaturation step was done at 94°C for 5 min. Then, a total of 40 DNA amplification cycles were achieved, represented by denaturation at 94°C for 15 sec, annealing at 59°C for 30 sec, and extension at 72°C for 1 min. Following these cycles, the final elongation step was performed at 72°C for 1 min. At the end of the mentioned steps, the reaction was held at 4°C for 10 min. To detect PCR products, a gel made of 1.5% agarose dissolved in TAE buffer, and stained with Nancy-520, was used. The PCR product (10 μl for each sample) was loaded into each well on the gel. The amplicon size was estimated by comparing it to a standard DNA ladder. 
Ethical consideration
All work and analyzes were carried out following the guidelines approved by the College of Medicine, University of Basra/Iraq.
Results
Molecular detection of seasonal influenza A virus
Out of the 820 samples tested, 160 of them (19.5%) were positive for the influenza A virus and 660 samples (80.5%) were negative. The results were considered positive after observing clear bands on an agarose gel following the use of the universal primer of the M gene. Figure 1 illustrates the M gene amplification utilizing RT-PCR. 
[image: ]
Figure 1: The separation of PCR amplicons on an agarose gel for the partial M gene of influenza A viruses. The results showed successful amplification of a fragment with 241 bp from nasopharyngeal samples of patients. 
Demographical distribution
With regard to the geographical distribution of tested samples, the study covered multiple regions in Basrah, and the percentage of infection ranged from 17.3% to 20.6% as follows: City center (20.6%), Abulkhasib (18.8%), Shatt Al Arab (19.2%), and Al-Zubair (17.3%) (Table 1). 
In terms of the distribution of the results according to the age groups included in the study, the lowest rate of infection was 16% in the age group 40-49 years, and the highest rate of infection was 30.6% in the age group 1-9 years. The details of the rate of infection among the other age groups are shown in Table 2.  
	Geographical regions
	No. of samples taken
	No. of positive samples
	Percentage of infection

	City center
	388
	80
	20.6%

	Abulkhasib
	170
	32
	18.8%

	Shatt Al Arab
	135
	26
	19.2%

	Al-Zubair
	127
	22
	17.3%

	Total
	820
	160
	19.5%


Table 1: Distribution of influenza virus infection across different geographical regions included in the study. 
	Age group
	No. of samples taken
	No. of positive samples
	Percentage of infection

	1-9 years
	98
	30
	30.6%

	10-19 years
	175
	31
	17.7%

	20-29 years
	203
	38
	18.7%

	30-39 years
	170
	28
	16.4%

	40-49 years
	81
	13
	16%

	50-59 years
	58
	10
	17.2%

	60-69 years
	35
	10
	28.5%

	Total 
	820
	160
	19.5%


Table 2: Distribution of influenza virus infection among the different age groups included in the study. 
Regarding the sex of the patient, the percentage of infection among the male and female groups was similar, which were 19% and 20%, respectively (Table 3). This result suggests that the incidence of the disease is not a gender-related preference.
	Gender 
	No. of samples taken
	No. of positive samples
	Percentage of infection

	Male
	498
	95
	19%

	Female 
	322
	65
	20%

	Total
	820
	160
	19.5%


Table 3: Distribution of influenza virus infection among the groups of males and females. 
Seasonal variation in disease distribution
With regard to disease prevalence according to the study period, October and March exhibited the lowest rates among the months included in the study. The ratio of infections in October was 10.7%, and in March was 13%. In comparison, the infection rate in the other months ranged from 20.7% to 23.8% (Table 4).
	Month
	No. of samples taken
	No. of positive samples
	Percentage of infection

	October
	112
	12
	10.7% 

	November
	111
	23
	20.7%

	December
	130
	31
	23.8%

	January
	124
	28
	22.5%

	February
	121
	27
	22.3%

	March
	115
	25
	21.7%

	April
	107
	14
	13%

	 Total 
	820
	160
	19.5%


Table 4: Distribution of influenza virus infections among different months included in the study
[bookmark: _Hlk130675535]Discussion
The primary measure in controlling infectious diseases is to establish a foundation for reliable and precise diagnosis. This step is crucial for identifying the accurate pathogen and excluding the other potential causes. This is considered necessary, especially during the period of the COVID-19 pandemic, as the disease is spreading in all countries of the world [16,17]. In this study, we conducted a general survey to detect seasonal influenza viruses during their peak period from the beginning of October to the end of April. We concluded through this study that the total incidence of seasonal influenza was 19.5% of the total respiratory infections. The remaining percentage may be shared between the pandemic virus and other respiratory infections, which are endemic in our region and the rest of the world. 
In this study, a pair of universal primers were used to screen influenza viruses, in general, using the RT-PCR technique. Molecular methods, particularly RT-PCR, have been widely used to detect influenza viruses due to their high sensitivity and specificity [18,19]. Therefore, this assay was chosen to obtain collective results from seasonal influenza infections. Although there are different serological tests to detect the influenza virus, cross-reactions with other viruses can happen and eventually give false positive results, which might affect the overall infection rate [20,21].
In this study, there were two factors that did not have an effect on the incidence of seasonal influenza. These were the geographical distribution of patients and their sexes. The increasing similarity between regions in terms of urban growth, access to health care, and population diversity in recent years may be the reason for the apparent similarity in the geographic distribution of influenza cases. Before the current decade, when health care was limited in rural areas, this diversity did not exist. Furthermore, although several studies found there is little association between the gender of the patient and infection with seasonal influenza, our findings suggest that there was no significant association between sexes. There may be a disparity in the rate of hospital admissions, with a higher occurrence among women, particularly pregnant women, compared to men [22]. However, another study revealed that the infection rate is slightly higher in males compared to females [23]. The mechanisms underlying the sex differences may involve many factors such as immunological, hormonal, behavioral, and genetic factors.
Regarding age groups, based on the findings obtained in our study, it was clear that the highest rates of infection were in two specific age groups. The first group includes children aged 1 to 9 years, and the second group included individuals aged 60 to 69 years. This is in line with a study that found people ages 65 and older have a greater chance of developing serious flu-related symptoms and consequences. The presence of chronic diseases and decreased immune function are reasons for increased susceptibility to infection [24]. Another study also indicated that the burden of influenza is not distributed equally between different age groups, as children under the age of five suffer from more serious consequences than older children and adults [25], and this in turn is consistent with the results we obtained in our study. In addition, regarding infection rates by infection season, our data showed that compared to other months, infection rates were lower in October and March. This discrepancy can be linked to the generally lower temperatures in these months, which helps the virus to remain stable and survive for a longer period. These results are consistent with most of our neighboring countries, as well as with the other countries in the world [26,27]. In the meantime, it is important to realize that these results may undergo slight modifications due to the ongoing effects of climate change.
Taken together, these results provide important new information about seasonal influenza infection rates. It is worth noting that there was no difference in the detected infection rate according to the patient's sex or geographical location. Furthermore, older and younger patient groups have the highest infection rates.
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