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ABSTRACT

Acute Respiratory Infections (ARI) constitute an important health problem, since they are one of the first
causes of medical attention worldwide, both in outpatient and inpatient consultations, and are among
the first causes of mortality. The objective was to detect and identify viral agents causing ARI by
molecular techniques in respiratory samples processed at the Molecular Biology laboratory of the
Regional Hospital of Encarnacion (HRE), ItapUa. A descriptive, cross-sectional, and quantitative study
was conducted on 394 respiratory samples collected from April to August 2023, applying a multiplex
panel by Real-Time Polymerase Chain Reaction (qPCR) panel. We analyzed variables such as sex, age,
district of origin, clinical manifestations, Influenza-like Iliness (ILI) or Severe Acute Respiratory Infection
(SARI) and detected viral pathogen. Viruses were detected in 55.08% of samples. The most frequent
viruses were Respiratory Syncytial Virus (RSV) (53.92%) and Rhinovirus (RV) (23.96%). The majority of
patients with Viral Respiratory Infections (VRI) were children under 2 years of age (49.31%). RSV
predominated in May and June in patients hospitalized for SARI (64.06%) and the districts with the
highest frequency of VRI were Encarnacion and Cambyreta (59.91% and 17.05%, respectively). RSV
was the main cause of hospitalization for SARI in children under two years of age in ItaplUa during May
and June, highlighting the importance of prioritizing at-risk children and expanding studies to other
etiologies.
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Identificacion molecular de virus respiratorios en
Itapla, Paraguay durante el aio 2023

RESUMEN

Las Infecciones Respiratorias Agudas (IRA) constituyen un importante problema de salud, pues
representan una de las primeras causas de atencién médica en todo el mundo, tanto en la consulta
ambulatoria como en la internacién y se encuentran entre las primeras causas de mortalidad. El objetivo
fue detectar e identificar agentes virales causantes de IRA por técnicas moleculares en muestras
respiratorias procesadas en el laboratorio de Biologia Molecular del Hospital Regional de Encarnacion
(HRE), Itapua. Se realizé un estudio descriptivo, transversal y cuantitativo de 394 muestras respiratorias
recolectadas entre abril y agosto del 2023, aplicando un panel multiplex por Reaccién en Cadena de la
Polimerasa en Tiempo Real (qPCR). Se analizaron variables como sexo, edad, distrito de procedencia;
clinica, Enfermedad tipo influenza (ETI) o Infeccién Respiratoria Aguda Grave (IRAG) y patdgeno viral
detectado. En el 55,08% se detectd algun virus. Los virus mas frecuentes fueron Virus Sincitial
Respiratorio (VSR) (53,92%) y Rinovirus (RV) (23,96%). La mayoria de los pacientes con Infeccidén
Respiratoria Viral (IRV) fueron nifios menores de 2 afios (49,31%). El VSR predomind en los meses de
mayo y junio en pacientes hospitalizados por IRAG (64,06% n= 89) y los distritos con mayor frecuencia
de IRV fueron Encarnaciéon y Cambyreta (59,91% y 17,05%, respectivamente). El VRS fue la principal
causa de hospitalizacién por IRAG en menores de dos afios en Itapua durante mayo y junio, destacando
la importancia de priorizar a los nifios en riesgo y de ampliar los estudios a otras etiologias.

Palabras clave: Infecciones Respiratorias, Virus Sincitiales Respiratorios, PCR en Tiempo Real,
diagndstico molecular.
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INTRODUCTION

Acute Respiratory Infections (ARI) are one of the primary causes of medical care
worldwide and are among the first causes of mortality®. They are caused by viral,
bacterial, fungal and parasitic, or by a combination of them, capable of causing
clinical manifestations of varying complexity, such as Influenza-like Iliness (ILI), up
to more serious conditions manifested as Severe Acute Respiratory Infections
(SARI)?, In children, respiratory infections caused by viral and bacterial agents are
frequent, causing mostly nasopharyngitis, otitis, epiglottitis, laryngitis, bronchitis
and pneumonia. Due to the development of new diagnostic methods and greater
knowledge these types of diseases are acquiring greater importance®-,

Signs and symptoms of different pathogens causing ARI overlap, although
seasonal patterns of virus activity may guide the etiological diagnosis. Rapid
etiologic diagnosis improves patient management by enabling appropriate and
timely therapy, reducing complications, symptom duration and hospital stay ¢7),

Nucleic Acids Amplification Techniques (NAAT) like Polymerase Chain Reaction
(PCR) can be performed directly on the sample and allow the detection of more
than one respiratory pathogen (19, The diversity of microorganisms that can be
detected, the need for a small sample volume, the sensitivity and specificity of the
technique, the speed and ease with which it can be conducted, as well as the
decreasing economic cost, ease the use of these methods®,

Each year, an increase in the number of cases of viral respiratory infections
(VRI) is found in the winter, in those countries that start this climatic season close
to Epidemiological Week (EW) 16. VRI caused by Respiratory Syncytial Virus (RSV),
Adenovirus (ADV), Influenza A and B and Parainfluenza (PI1V) 1, 2, 3 and 4 are
shown every year worldwide*V), In Paraguay, the surveillance system detected an
increase in the number of consultations for ILI and hospitalizations for SARI due to
an increase in the activity of respiratory viruses, identifying co-circulation of RSV,
Influenza A (H1N1), Influenza B and SARS-CoV-2 as of EW 14 (early April), with an
increase in hospitalizations in children under 2 years and adults over 60 years?,

The objective of this work was to detect and identify viral agents causing ARI by
molecular techniques in patients attended at the Molecular Biology laboratory of the
Regional Hospital of Encarnacion (HRE), Itapua from April to August 2023.

MATERIALS AND METHODS

We conducted a descriptive, cross-sectional and quantitative study of the viral
pathogens causing respiratory infections detected in patients who underwent a
respiratory panel by molecular detection in the Molecular Biology laboratory of the
HRE from April to August 2023.

Respiratory samples (nasopharyngeal swabs) were processed by automated
extraction of nucleic acids to detect and identify viral pathogens by Real Time PCR
(gPCR) using Bosphore's Respiratory Pathogens Panel kit, which detects the
following pathogens: Human Parainfluenza (PIV) 1,2,3 and 4; Human Enterovirus
(hETV), Human Methapneumovirus (hMPV), Influenza A and B; Respiratory
Syncytial Viruses (RSV), Human Bocavirus (hBoV), Rhinovirus (RV), Coronaviruses
(CoV) (0OC43, NL63; HKU1, 229E), Influenza A (H1N1), Human Parechovirus (HPeV)
and Adenovirus (ADV).

The presence of one or more viral pathogens was reported as positive to the
Central Public Health Laboratory (LCSP) and to the General Directorate of Health
Surveillance (DGVS).

Epidemiological records were used to obtain the sociodemographic data of each
patient. Access to the data was authorized by the director of the HRE and the
research was approved by the Ethics Committee of the Autonomous University of
Encarnacion (UNAE).
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A descriptive statistical analysis was performed with the freely available
statistical program EpilnfoTM 7.2.5.0 and the evaluated variables were type of viral
pathogen detected, patient's sex, age, district of origin and patient's clinical
condition (ILI, SARI). We calculated the frencuency of VRI according to virus
present, sex and age, frequency of pathogens per month. The geographical
distribution of respiratory infections was set up according to the origin of the
patients and their clinic records.

RESULTS

A total of 394 samples were analyzed, of which 204 belonged to women and 190
to men, ranging from children under 2 to adults over 60 years. Of these patients,
61.17% (n=241/394) were hospitalized for SARI and 38.3% (n=153/394)
consulted for ILI. In 55.08% (n=217/394) one or more viruses causing respiratory
symptoms were detected and in 44.92% (n= 177/394) none were detected.

The most often detected viruses were RSV (53.92% n=117) and RV (23.96%
n=>52).

In addition, co-detections between two or more viruses were seen, the most
frequent being RSV with Influenza A (H1N1) (5.99% n=13) and RSV with RV
(4.61% n=10) (Table 1).

Table 1. Frequency of viral agents detected by gqPCR in the HRE starting from April to August
of 2023.

Pathogen Frequency (n=217) Percentage (%)
RSV 117 53,92
RV 52 23,96
Influenza A (H1IN1) 13 5,99
RSV, RV 10 4,61
Influenza B 5 2,30
CoV 0C43 4 1,84
ADV 3 1,38
Influenza A 3 1,38
MPV 2 0,92
PIV 1 2 0,92
RV, CoV 0C43 2 0,92
Influenza A, RV 1 0,46
MPV, RSV 1 0,46
RV, H. Influenza 1 0,46
RSV, CoV 0C43 1 0,46

Most of the patients with some VRI were children under 2 years (Table 2).
Female patients were more frequent (54.38% n=118/217).

Table 2. Frequency of VRI according to age range in the HRE starting from April to August of
2023.

Age range¥* Frequency (n=217) Percentage (%)
<2 106 49,31

2-4 36 16,59

5-19 35 16,13

20-39 22 10,14

40-59 5 2,30

60 and over 12 5,53

*Defined according to the General Directorate of Sanitary Surveillance of Paraguay.

About the clinical presentation, 64.06% (n= 139/217) who were hospitalized for
SARI presented some etiologic agent of viral origin and 35.94% (n= 78/217) who
consulted for ILI.

The distribution of viruses during the period from April to August showed
frequencies of 6.45% (n=14) in April, 33.18% (n=72) in May, 47.93% (n=104) in
June, 4.61% (n=10) in July and 7.83% (n=17) in August. In May and June, the
virus with the highest circulation was RSV (19.82% (n=43) and 25.35% (n=55),

Mem. Inst. Investig. Cienc. Salud. 2024, 22(1): e22162404



Céceres Fernandez K, et al  Molecular identification of respiratory viruses in Itapla, Paraguay during the year 2023

respectively) (Figure 1), in addition, consultations for ILI prevailed with 38.15%
and hospitalizations for SARI increased in June by 53.24% (Figure 2).
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Figure 1. Frequencies of viral pathogens (y-axis) detected by month (X-axis) in the HRE
starting from April to August of 2023.
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Figure 2. Frequency of consultations for ILI and hospitalizations for SARI in the HRE starting
from April to August of 2023.

The patients who underwent the respiratory panel at the HRE came from the
following 28 districts of the Department of Itapua. Circulation of one or more
viruses was detected in 22 districts, with Encarnaciéon (59.91% n=130) and
Cambyreta (17.05% n=37) having the highest frequency of IRV (Figure 3).
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Figure 3. Geographical distribution of VRI in 22 districts belonging to the Department of
Itapua (map). The different districts are grouped in colors according to the frequency of
detection.

DISCUSSION

During 2023, Argentina, Brazil, Uruguay, Chile, and Paraguay, experienced an
early onset of the respiratory virus season, with a sharp increase in cases of ARI. In
Argentina, there was an early increase in seasonal RSV and influenza A(H1N1)
activity, with a low circulation of SARS-CoV-2 and other respiratory viruses. In
Brazil, circulation of influenza and other respiratory viruses increased since
February, with a higher number of hospitalized cases in children under 5 years due
to RSV infection between May and July. Uruguay also experienced an increase in
ARIs, with a higher and earlier peak in children under 15 years*3®, In Chile, there
was a significant increase in ARIs associated with RSV in children under 1 year and
in the 1-4-year group between April and May®”). In Paraguay, there was an
increase in consultations for ARI since January, which remained above the alert
threshold, and a significant increase in respiratory viruses at the national level from
May onwards(®,

In May and June in Paraguay, RSV was the predominant virus, affecting mainly
children under 2 years of age and being the main cause of consultations and
hospitalizations in this group. The increase in hospitalizations due to ARI was
associated with RSV, with a higher incidence in the pediatric population, especially
in children under 2 years of age. Amambay registered the highest number of
hospitalizations due to RSV, followed by Alto Parand and Central %, Itapua had
one of the highest nhumber of hospitalizations due to RSV in May and June at the
national level. ARI is an important cause of hospitalization in children under 2 years
of age, with RSV being the main etiology®®. At the end of June, there was a
decrease in the demand for consultations for ILI at the national level and in the
sentinel centers, as well as an increase in cases of Influenza A (H1N1) at the
extremes of life@Y, In July, there was a slight decrease in demand for ILI
consultations, but an increase in hospitalizations in sentinel centers??, In August,
an increase in RV, ADV and MPV circulation was found, while RSV continued to be
frequent in lower tract infections®3>-2>. However, in Itapla, RV was one of the most
frequent viruses found in May and June, with a decrease in July and a slight
increase in August.

In patients hospitalized for SARI who had evaluated negative to the panel of viral
agents, it was not possible to know the causative agent of the clinic, since the gPCR
technique only focused on finding viruses. This may be problematic, as bacterial
infections may contribute to disease severity. Furthermore, no clear relationship

Mem. Inst. Investig. Cienc. Salud. 2024, 22(1): e22162404



Céceres Fernandez K, et al  Molecular identification of respiratory viruses in Itapla, Paraguay during the year 2023

could be set up between virus co-detection and patients' clinical condition, as gPCR
can detect viruses even in asymptomatic patients and the presence of multiple
viruses may be due to various reasons, such as nosocomial infections, cocirculation
of viruses or concurrent bacterial infections(2627),

In conclusion, RSV was the most frequent viral pathogen in the department of
Itapua and the predominant causative agent of hospitalizations for SARI during May
and June in patients under 2 years. This high incidence of RSV infection and its
possible evolution and coinfection with other etiologic agents make it important to
identify and prioritize children at higher risk of developing SARI associated with
RSV. However, there were a large number of patients with SARI of unknown
etiology, so it is recommended to extend the study to several etiologic agents.

The gPCR provides the possibility of finding the etiologic agents responsible for
respiratory infections, which contributes to rapid clinical diagnosis, initial treatment
and timely health strategies that prevent their spread and the unnecessary use of
antibiotics.
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