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Background: Respiratory viral infections strain healthcare globally, accounting for 15% of
encounters in the UAE. However, seasonal prevalence in the region remains unclear. This
hospital-based study aims to understand viral causes of upper respiratory tract infections
(URTIs) in children under 13, focusing on influenza and RSV.

Methods: We conducted a retrospective chart review at Hatta Hospital in Dubai, collecting
data from pediatric patients under 13 years old with URTI diagnoses from 2022 to 2023.
Nasopharyngeal aspirate samples were analyzed using a multiplex chain reaction (mPCR)
assay to identify viral pathogens. Data were collected from the hospital’s emergency
department, walk-in clinic, and admitted patients.

Results: During the study period, 2714 samples were analyzed, with 1870 (69%) testing
positive for any respiratory pathogen. Most infected individuals were males (56.7%), aged
between 1and 3 years (37.9%). Single viral infections were predominant (85.3%), with 27.3%
attributed to Human Enterovirus/Rhinovirus, 26.6% to Influenza A, and 10.2% to respiratory
syncytial virus (RSV). The RSV season was observed to span from August to December,
peaking in October, while Influenza A had semi-seasonal peaks in June and October.
Hospital admissions varied significantly between single (21%) and multiple viral infections
(27%). Of 340 children hospitalized with single viral infections, 28.2% were infected with
Human Enterovirus/Rhinovirus, 16.7% with RSV, and 13.5% with Influenza A.

Conclusion: The study provides insights into viral epidemiology among children in the
UAE, highlighting the high prevalence and seasonal peaks of viral pathogens. Awareness
of these trends can reduce unnecessary streptococcal testing and antibiotic overuse.
Understanding the seasonal patterns aids in optimizing prophylactic measures and
vaccination strategies for RSV and influenza, benefiting high-risk infants and children.
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Acute respiratory infections (ARIs) represent a major worldwide health challenge, predominantly caused
by respiratory viruses [1, 2]. These viral infections account for 15% of all pediatric healthcare visits in the
United Arab Emirates (UAE) [3]. Infants and preschoolers in developed countries usually face 6-10 viral
infections annually, while those of school age and teenagers typically experience 3-5 such illnesses each
year. [4, 5].

Prompt detection of viral causes is crucial to reduce inappropriate use of antibiotics, start suitable
antiviral treatment, and limit spread further [6]. The epidemiology of respiratory viruses linked to acute
infections has been well-studied in temperate climates [1, 7, 8]. However, there is limited research on
the subject in tropical and subtropical areas, despite some studies addressing local climate and latitude
effects [9-12].

In the UAE, limited information is available on the patterns and clinical features of respiratory viral
infections [13, 14]. Studies from nearby countries are also limited and often focus on specific groups [15].
Even with the existence of seasonal flu vaccine and respiratory syncytial virus (RSV) prevention for infants
at high risk, these viruses continue to be major factors contributing to morbidity and mortality [7, 9, 16-19].
Recent advancements, such as maternal vaccination for RSV [20, 21] and the development of Nirsevimab,
a long-acting monoclonal antibody providing season-long protection for infants, offer promising new
strategies for reducing the burden of RSV [22, 23]. However, the lack of vaccines and effective antiviral
treatments for many other respiratory viruses further emphasizes the need for a thorough understanding

of respiratory virus epidemiology, which is crucial for public health preparedness.

RSV and influenza exhibit a clear winter seasonal pattern in temperate climates, while their activity
trends are highly variable in tropical areas [24, 25]. Understanding influenza’s seasonality is vital for
guiding vaccine policy decisions and monitoring new virus strains [26, 27]. Despite the increasing avail-
ability of influenza vaccines in middle-income countries, the complex seasonal behavior of the virus
poses challenges in developing effective vaccination strategies [27, 28]. The monthly administration of

palivizumab for high-risk infants requires precise timing aligned with local virus circulation trends [29].

The literature shows a broad range of frequencies for respiratory virus co-infections, often reported
between 10% and 20%, and sometimes as high as 60% [30-34]. Growing evidence highlights the impor-
tance of mixed infections, particularly co-infections with other viruses, with interactions being recognized
directly, indirectly, and through immunological pathways [35]. However, the clinical significance of these
viral co-infections in disease presentation remains unclear. While some research has associated viral co-
infections with increased severity, including higher rates of hospitalization and intensive care admissions
[36-38], the issue remains controversial as several other studies indicate no increase in patient mor-
bidity [39-45]. It is also important to note that bacterial co-infections, which frequently accompany viral
respiratory infections, can complicate clinical outcomes. Bacterial co-infections are well-documented to
exacerbate the severity of viral ilinesses, contributing to higher morbidity and mortality rates, and should

be considered when evaluating the overall impact of co-infections in respiratory diseases.
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21. Overview

This study employed a retrospective chart review methodology, focusing on the medical records of
pediatric patients presented to Hatta Hospital with features of upper respiratory tract infections (URTI)
between 2022 and 2023. The study included all pediatric patients aged under 13, who sought care at
the hospital’'s emergency department, pediatric and family medicine walk-in clinic, or were admitted to
the pediatric ward with a URTI and had confirmed viral infections through multiplex polymerase chain
reaction (mPCR). The collected data encompassed demographic details, hospitalization status, molecular

pathogen detection, co-infections, and recording of the month of the infection.

Healthcare professionals collected nasopharyngeal specimens using flocked fiber tip swabs. These
samples were placed in universal viral transport media and sent to the microbiology laboratory to be

processed using mPCR.

The United Arab Emirates (UAE) is located on the Arabian Peninsula and experiences a desert climate
characterized by extreme heat, low humidity, and minimal rainfall. During the summer months (June
to September), temperatures frequently rise above 40°C-50°C, driving people to stay indoors. Virus
transmission can sometimes increase in enclosed spaces due to close contact, limiting exposure to large
outdoor gatherings and environmental factors like pollution, which may otherwise contribute to the spread
of respiratory viruses. Furthermore, air-conditioned indoor environments, if properly ventilated, can help in
reducing the circulation of pathogens, potentially lowering the risk of viral transmission in such conditions.
In the autumn (October to November), as temperatures moderate to 25°C-35°C, an increase in indoor
gatherings was observed, coinciding with the onset of the respiratory virus season. Winter (December to
February) is the coolest period, with temperatures ranging from 12°C to 24°C, and is associated with the
highest incidence of respiratory infections such as influenza and RSV due to increased indoor activity.
A gradual increase in temperatures was observed during Spring (March to May), leading to decline in
respiratory viral activity [46, 47].

Hatta Hospital, established in December 2010 as an upgrade from the Hatta Health Center, is a
multispecialty community hospital under the Dubai Health umbrella. Located in Hatta, approximately 130
km from Dubai, the hospital serves a population of around 40,000 residents in Hatta and the surrounding
areas. The facility covers an area of 10,430 square meters and offers 73 beds, providing both primary
and secondary care services. Its comprehensive medical services include internal medicine, pediatrics,
surgery, cardiology, neurology, obstetrics and gynecology, and specialized care such as a NICU and
a clinical diabetes center. Hatta Hospital is accredited by the Joint Commission International (JCI) and
recognized as a Baby-Friendly Hospital Initiative (BFHI) facility, reflecting its commitment to high standards

of healthcare quality and patient safety.
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2.2. Statistical Analysis

The characteristics of the study participants were summarized using frequencies and percentages. The
Chi-square test (X?) was employed to analyze gender differences based on participant characteristics and
to explore the relationship between admission status, the number of infecting viruses, and age groups.
Additionally, an independent t-test was utilized to assess differences in the duration of hospitalization
based on the number of infecting viruses. Statistical significance was defined as p < 0.05. All data

analyses were performed using IBM SPSS Statistics for Windows, Version 28.0 (Armonk, NY: IBM Corp).

Within the specified study duration, 2714 samples underwent mPCR assay, with 1870 (69%) testing positive
for any respiratory pathogen.

A total of 1870 infants and children under 13 years old fulfilled the inclusion criteria. Among them, 1061
(56.7%) were males, 709 (37.9%) were aged between 1 and 3 years, 1596 (85.3%) were infected with a
single virus, while 274 (14.7%) had multiple viral infections. A total of 416 (22.2%) required hospitalization
(Table 1).

Table 1: Characteristics of the study participants, n = 1870.

Variables Frequency (%)
Gender

Female 811 (43.4)
Male 1059 (56.6)
Age group, years

<1 346 (18.5)
1-3 708 (37.9)
4-6 413 (22.1)
7-12 403 (21.4)
Number of viruses

1 1596 (85.3)
>2 274 (14.7)
Admission duration, days

0 1454 (77.8)
1-2 250 (13.4)
> 2 166 (8.8)
Year

2022 1211 (64.8)
2023 659 (35.2)

Human Enterovirus/Rhinovirus remained prevalent throughout the year, while Adenovirus was common

from February to May, with its peak in March (Figure 1).
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Figure 1: Monthly distribution of respiratory viral pathogens in 2022-2023, n = 1596.

Here, RSV showed a seasonal pattern, with infection rates exceeding 10% between August and
December, with a rise in peak during October. Influenza A displayed two peaks, first in June and then
in October. Conversely, Influenza B was predominantly observed during the winter months, with no

significant increase noted in the summer. (Figure 1)

Figure 2 depicts the incidence of different viruses detected throughout the study period. Among
the nine most common viruses, Enterovirus/Rhinovirus accounted for 27.3% of cases, while Influenza A
comprised 26.6%, and RSV A + B represented 10.2%.
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Figure 2: Number and percentage of the single viruses caused URTIs, 2022-2023, n = 1596.

Figure 3 illustrates that the incidence of Human Enterovirus/Rhinovirus and RSV tends to be higher
among infants, decreasing with age, whereas the opposite trend was observed for Influenza A and B, with

their incidence increasing as age advances. Among the 340 children admitted to the hospital for single
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viral URTIs, 28.2% were diagnosed with Human Enterovirus/Rhinovirus, 16.7% had RSV A + B, and 13.5%
were found to have Influenza A (Figure 4). Bocavirus had the highest admission rate at 45%, followed by
RSV at 35% and Human Metapneumovirus at 33%, while Influenza A had the lowest at 11%. As expected,
admission rates decreased with age, with the highest rate observed among infants under 1 year old (37%)
and those aged between 1 and 3 (25%) (p < 0.001).
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Figure 3: Age-specific distribution of single viral pathogens in 2022-2023.
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Figure 4: Numbers and percentage of URTI admissions due to single viral pathogens in 2022-2023, n = 340.

Most co-infections involve Human Enterovirus/Rhinovirus, with co-infection with Enterovirus/Rhinovirus
and Adenovirus being the most common (21%), followed by co-infection with Enterovirus/Rhinovirus
and Influenza A (11%), and then Enterovirus/Rhinovirus and RSV (7%) (Figure 5). The primary viral co-
infections leading to admission are Human Enterovirus/Rhinovirus with Adenovirus (31%), followed by

Human Enterovirus/Rhinovirus with RSV (11%), and Human Enterovirus/Rhinovirus with Bocavirus (8%).
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Hospital admissions varied significantly between those caused by a single virus (21%) and two or more
viruses (27%), P = 0.043 (Figure 6). Table 2 highlights a notable variation in the length of hospital stay
between cases with a single viral infection and those with two or more viral infections, with a P-value of

0.004.
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Figure 5: Number and percentage of viral coinfections caused URTIs in 2022-2023, n = 274.
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Figure 6: Percentages of admission status based on number of viruses.
Table 2: Duration of admission by the number of viruses.
Admission duration, days, (mean + SD) t value P value
R -2.887 0.004
0.76 + 1.45
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The high rate of positive viral identification in our study (69%) was consistent with the elevated rates
observed in children with respiratory symptoms globally and in our region, including 78.3% in Dubai, 60%
in Egypt, and 61% in Riyadh [14, 15, 19]. However, our findings are notably higher than those from a study
conducted at Sheikh Khalifa Specialty Hospital (SKSH) in Ras Al Khaimah emirate, where the positivity
rate was 37.2%. The lower rate in that study may be attributed to the inclusion of adults, who generally
show lower positivity rates compared to children.

The hospitalization rate in our study was 22.2%, which is relatively high compared to other studies
where rates generally range from 1% to 10%, with some reporting up to 15% in high-risk groups [48, 49].
This higher rate may be partly due to a lower threshold for admission, particularly for observation, and it
is important to recognize that our research did not investigate comorbidities, which could also contribute
to the elevated rate; however, further studies are needed to explore these factors more thoroughly.

Human Enterovirus/Rhinovirus emerged as the most common virus causing URTI in our cohort, con-
sistently present across the year, with RSV and Influenza A coming after. This trend aligns with previous
pediatric data from the UAE [13-14]. However, this contrasts with findings from the Kingdom of Saudi
Arabia, in which RSV was the predominant virus among children, with Human Enterovirus/Rhinovirus
coming next [50, 51].

In our study, Human Enterovirus/Rhinovirus was the leading cause of hospital admissions, accounting
for 28.2% of cases. Although the specific reasons for admission were not the primary focus, it is common
in clinical practice to admit children with viral URTIs due to factors such as poor oral intake, persistent
fever, and family anxiety. These concerns often necessitate hospital admission for close monitoring and
supportive care, underscoring the significant clinical impact of these viruses.

In our study, we found that the prevalence of influenza increases with age. This finding may hold
clinical significance for practitioners, particularly when considering empirical Tamiflu prescription. While
older age groups may be more commonly prescribed Tamiflu due to the higher prevalence observed, it
is important to note that influenza can be more severe in younger patients, who are also more likely to
be admitted. Therefore, clinicians should remain vigilant in assessing the need for antiviral treatment in
infants and younger children, despite the lower prevalence in these age groups.

We observed a semi-seasonal pattern in Influenza A infection rates, with peaks occurring during winter
months, possibly due to lower temperatures and specific humidity levels [12]. Additionally, a secondary
peak in June was noted, consistent with patterns reported in a previous study in the UAE and in regions
at similar latitudes, such as Taiwan and Nepal [9, 13]. This summer peak may be linked to increased
activities within enclosed spaces during the hot months and reduced relative humidity, both of which are
associated with higher viral illness rates [52, 53]. In contrast, Influenza B infections showed a different
pattern, with rates beginning to increase in September and peaking in November, without a notable peak
during the summer.

Our data also revealed that the RSV season, characterized by an infection rate above 10%, occurred

between August and December, reaching its highest point in October. This timing is similar to findings
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from a study conducted in Dubai before the COVID-19 pandemic in 2019 [14]. In the United States and
other regions with comparable climates, the RSV season usually begins in the fall and reaches its peak
during the winter months, based on pre-pandemic data from 2014 to 2017 [54]. However, the COVID-19
pandemic disrupted these patterns, with an unusual rise in RSV cases in the spring of 2021, reaching its

peak in July [55]. It remains uncertain when these patterns will normalize.

Our research identified a 14.6% rate of concurrent viral infections, aligning with previous reports [8].
Human Enterovirus/Rhinovirus was frequently found in these cases, consistent with literature findings [8,
56]. Coinfection with Influenza A and Enterovirus/Rhinovirus was the second most common, despite some
studies suggesting a negative correlation between these two viruses [7, 57]. While Enterovirus/Rhinovirus
is often detected in co-infections, its exact role in driving the severity of illness requiring hospitalization
remains complex and multifactorial. It is challenging to determine whether Enterovirus/Rhinovirus was
the primary cause of the symptoms leading to admission or if the other co-infecting viruses, such as
Adenovirus, Influenza A, or RSV played a more significant role. Further studies are needed to clarify the

individual contributions of each virus in such co-infections.

Additionally, our analysis showed that hospitalization rates were higher for multiple viral infections than
for single viral infections. This finding aligns with research from the United States, which also observed
increased hospitalization rates in cases of dual infections compared to single infections [32]. While some
recent studies have presented mixed results, with a few showing no significant difference in disease
severity between single and viral co-infections [36-56], our study highlights that even modest differences
in admission rates and duration, though statistically significant, can have important implications. These
differences may impact hospital capacity, resource allocation, and patient outcomes, especially in health-
care settings with limited resources. Thus, even small variations in clinical outcomes could be clinically

relevant when considered within the broader context of healthcare management and patient care.

There are several limitations to this research. First, its retrospective nature may have missed some
URTI cases at the hospital. Second, the findings may not fully represent the actual impact of URTIs
in the community, as mild cases often do not seek medical care and may self-treat. Community-based
epidemiological studies are needed to address this gap. Lastly, as the study was conducted in one health

facility, our results may not be applicable to the broader UAE population.

This comprehensive study, conducted at Hatta Hospital in Dubai, sheds light on the viral epidemiology,
affecting children over two full calendar years. The detection of a significant presence of viral pathogens
in children presenting with fever, combined with the observed monthly spikes in viral activity, underscores
the need for heightened physician awareness. Such awareness is critical to reducing unwarranted tests

for streptococcus and avoiding the overuse and misuse of antibiotics.

The study also reveals a semi-seasonal trend in influenza infections within the UAE, suggesting a

possible need for ongoing influenza vaccination efforts and booster shots. These preventative measures
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are vital for lessening the impact of influenza, especially among individuals at high risk. Moreover, a
comprehensive national dataset is required to fully establish the semi-seasonal trend of influenza in the
region.

The insights gained from this research are invaluable for healthcare providers and public health
officials in anticipating the start of the season for influenza and RSV. This information is crucial for the
timely implementation of preventive measures and vaccination programs, particularly aimed at protecting

vulnerable infants and children.
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