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Abstract

There is growing evidence suggesting greater severity and worse outcomes in children with mixed
as compared to single respiratory virus infections. However, studies that assess the risk factors that
may predispose a child to a mixture of respiratory syncytial virus (RSV) and adenoviral infections,
are scarce. In a retrospective cohort study, the study investigated the epidemiology of RSV and
adenovirus infections and predictors of mixed RSV-adenoviral infections in young children
hospitalized with acute lower respiratory infection in Bogota, Colombia, South America, over a 2-
year period 2009-2011. Of a total of 5,539 children admitted with a diagnosis of acute lower
respiratory infection, 2,267 (40.9%) who were positive for RSV and/or adenovirus were selected.
Out the total number of cases, 1,416 (62.5%) infections occurred during the 3-month period from
March to May, the first rainy season of Bogota, Colombia. After controlling for gender, month
when the nasopharyngeal sample was taken, and other pre-existing conditions, it was found that an
age greater than 6 months (OR:1.74; Cl 95%:1.05-2.89; 2= 0.030) and malnutrition as a
comorbidity (OR:9.92; CI 95%:1.01-100.9; A= 0.049) were independent predictors of mixed
RSV-adenoviral infections in the sample of patients. In conclusion, RSV and adenovirus are
significant causes of acute lower respiratory infection in infants and young children in Bogota,
Colombia, especially during the first rainy season. The identified predictors of mixed RSV-
adenoviral infections should be taken into account when planning intervention, in order to reduce
the burden of acute lower respiratory infection in young children living in the country.
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INTRODUCTION

Acute lower respiratory infection is one of the most important causes of morbidity and
mortality among children under 5 years of age throughout the world [Costa et al., 2006].
Although acute lower respiratory infection is the most common cause of morbidity in high-
income countries, it is an even greater health problem in low- and middle-income countries
[Berman, 1991; Savitha et al., 2007; Nair et al., 2010]. Viral pathogens are the most
common causes of acute lower respiratory infection in infants and young children [Jennings
et al., 2004]. Respiratory syncytial virus (RSV) is the leading viral cause of acute lower
respiratory infection worldwide [Weber et al., 1998] and the most important viral pathogen
in infancy, especially among young infants less than 6 months of age [Langley and
Anderson, 2011]. However, despite the undoubted importance of RSV as a respiratory
pathogen in young children, other viruses have also been reported to be important causes of
acute lower respiratory infection in young children, such as adenoviruses, influenza,
parainfluenza, rhinoviruses, and human metapneumovirus [Calvo et al., 2008]. Specifically,
adenoviruses play a significant role in pediatric acute lower respiratory infection, since it has
been reported that they are the second most frequent respiratory viral pathogens after RSV
[Palomino et al., 2004; De Paulis et al., 2011]. In some investigations, it had been reported
that adenoviruses are responsible for 4-10% of cases of pneumonia and up to 10% of cases
of bronchiolitis [Hong et al., 2001]. In contrast to RSV, adenoviruses can be isolated
throughout the entire year, following a nonseasonal (perennial) pattern [Videla et al., 1998;
Larranaga et al., 2000], and in some cases these infections produce a more severe disease
than does RSV, causing severe pneumonia, a prolonged hospital stay, admission to pediatric
intensive care units, the need for respiratory support, and death [Palominio et al., 2000; Kim
et al., 2003; Lewis et al., 2009]. However, despite the undoubted importance of investigating
RSV and adenoviruses due to the associated high morbidity and mortality rates in infants
and young children in low- and middle-income countries, only a limited amount of
information is available about the pediatric epidemiology of these viral respiratory infections
in these countries. Accordingly, there is a critical need for studies that may lead to a better
understanding of the epidemiology, clinical characteristics, seasonality, and risk factors that
may predispose a child to viral coinfections. Although still controversial, there is growing
evidence suggesting greater severity and worse outcomes in children with mixed compared
to single respiratory virus infections [Papadopoulos et al., 2002; Semple et al., 2005;
Rodriguez et al., 2013]. These kinds of studies are essential for discovering the occurrence
and the seasonal pattern of the viruses, and therefore for predicting epidemics and planning
preventive measures, especially for high-risk pediatric groups, in an effort to try to reduce
the extensive burden of the disease.

The aim of the present study was to investigate the epidemiology, clinical characteristics,
and seasonality of RSV and adenoviral infections in a large cohort of Colombian children
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less than 3 years of age hospitalized due to acute lower respiratory infection and to
determine the risk factors that may predispose a child to mixed RSV-adenoviral infections.

MATERIAL AND METHODS

Study Population and Procedures

Details of the study design and methods have been reported elsewhere [Rodriguez et al.,
2013]. Briefly, in a retrospective cohort study, a consecutive sample of pediatric patients
hospitalized at the Fundacion Hospital La Misericordia in Bogota, Colombia aged less than
36 months with a diagnosis of acute lower respiratory infection who were RSV and/or
adenoviruses positive, determined through nasopharyngeal aspirates, was examined during a
2-year period (between May 1st, 2009 and May 31st, 2011). After reviewing the electronic
medical records, the following demographic and clinical data was collected: date of
admission, age, primary diagnosis at admission, presence of comorbidities, number of days
with respiratory symptoms, and month and year of nasopharyngeal aspirates sampling.
Likewise, variables related to disease-severity markers were collected, such as need for
oxygen administration, need for home oxygen therapy, pediatric intensive care unit
admission, length of stay in the pediatric intensive care unit, need for endotracheal
intubation, use of antibiotics, length of hospital stay, and mortality.

Nasopharyngeal aspirates for virus detection was taken immediately upon admission to the
emergency department or within 48 hr of admission using a standardized technique, and was
processed immediately or stored at 4 °C until the next working day (in a phosphate-buffered
saline transport medium at 2-8°C for 24 hr or at 70°C for more than 24 hr). Those children
screened were tested for RSV antigen using a rapid immunoassay method (Abbott Test Pack
RSV Rapid Diagnostic Kit, Abbott, IL) and for adenovirus using a rapid
immunochromatographic test method (Adeno Respi-Strip; Coris BioConcept, Gembloux,
Belgium). If more than one sample of a patient who was tested for RSV or adenoviruses
turned out to be positive, it was considered that there were separate episodes when the dates
of the tests were separated by more than 4 weeks or if at least one negative test was recorded
in the interim.

The study protocol was approved by the local ethics board.

Statistical Analysis

Continuous variables are presented as mean + standard deviation (SD) or median
(interquartile range), whichever is appropriate. Categorical variables are presented as
numbers (percentage). Differences in continuous variables between patients with single RSV
infections, single adenovirus infections, and mixed RSV-adenovirus infections were
analyzed using one-way analysis of variance (ANOVA) with the post-hoc Tukey test or the
non-parametric ANOVA (Kruskall-Wallis) test, as appropriate. Differences in continuous
variables between patients with a single respiratory infection and those with dual respiratory
infections were analyzed using the unpaired #test or the Mann-Whitney U test, whichever
was appropriate. Associations between categorical variables were analyzed using the Chi-
square test or Fisher’s exact test, whichever was appropriate. To identify factors
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independently associated with mixed RSV-adenoviral infections, logistic regression models
were adjusted by including the following predictor variables in the models: age, presence of
comorbidities, and month of nasopharyngeal aspirates sampling. All statistical tests were
two-tailed, and the significance level used was 0.05. The data were analyzed with the
Statistical Package Stata 12.0 (Stata Corporation, College Station, Texas).

RESULTS

General Characteristics

From May 1st, 2009 to May 31st, 2011, a total of 5,539 patients were admitted with a
diagnosis of acute lower respiratory infection, of whom 2,267 (40.9%) were selected for
study because they were positive for VSR and/or adenovirus. Of the 2,267 participants,
1,265 (55.8%) were males, and the median (interquartilic range [IQR]) age was 7.0 (3.0—
14.0) months. The age group distribution was: 1,087 (47.9%) less than 6 months, 524
(23.1%) between 7 and 12 months, 464 (20.5%) between 13 and 24 months, and 192 (8.5%)
between 25 and 36 months. Of the total of 2,267 cases included in the study, 1,991 (87.8%)
were single RSV infections, 205 (9.0%) were single adenovirus infections, and the
remaining 71 (3.1%) were mixed RSV-adenovirus infections. The median (IQR) of the
number of days with respiratory symptoms before admission was 3.0 (2.0-5.0) days.
Regarding the clinical diagnosis at admission, 1,641 (72.4%) patients were diagnosed as
having bronchiolitis, 313 (13.8%) as having pneumonia, and the remaining 313 (13.8%) as
having other diagnoses such as viral laryngotracheitis (croup), apparent life threatening
event (ALTE), and acute viral nasopharyngitis. The RSV and/or adenoviral infections were
acquired in the community in 2,172 (95.8%) cases and were transmitted nosocomially in the
remaining 95 (4.2%) cases.

Comorbidities

On analyzing for the presence of comorbidities, it was found that 956 (42.2%) children
showed comorbid conditions: 744 (32.8%) patients had some preexisting respiratory
condition, 96 (4.2%) patients had a history of prematurity, 24 (1.1%) patients had a history
of a congenital heart disease, 17 (0.7%) patients had some preexisting renal disease, 13
(0.6%) patients had a previous diagnosis of cancer, 4 (0.2%) patients suffered from
malnutrition, and the remaining 58 (2.6%) patients had other comorbidity conditions.

Seasonal Distribution of RSV and Adenoviral Infections

During the periods 2009-2010 and 2010-2011, there were 1,283 (56.6%) and 984 (43.4%)
cases of RSV and/or adenovirus bronchiolitis, respectively. On analyzing the data about
seasonal distribution of the RSV and adenoviral infections, it was found that 1,416 (62.5%)
infections occurred during the 3-month period from March to May, and 851 (37.5%)
infections occurred in the remaining 9 months of the year. Upon analyzing the seasonal
distribution of cases, differentiating by type of viral infection, it was found that out of the
total of 1,191 single RSV infections, 1,266 (63.6%) infections occurred during the 3-month
period from March to May, and the remaining 725 (36.4%) in the remaining 9 months of the
year. Adenovirus was detected throughout the two years (excepting January and February
2010), but a peak occurred during the months of March through May in both years. Out of
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the total of 205 single adenoviral infections, 98 (47.8%) occurred during the 3-month period
from March to May, and 107 (52.2%) in the remaining 9 months of the year. Finally, out of
the total of 71 mixed RSV-adenovirus infections, 52 (73.2%) occurred during the 3-month
period from March to May and the remaining 19 (26.8%) in the other 9 months of the year.
Figure 1 shows the monthly number of RSV and adenoviral acute lower respiratory infection
covering the period from May 2009 through May 2011, along with the monthly variation of
the average precipitation.

Differences Between Single RSV, Single Adenoviral, and Mixed RSV-Adenoviral Infections

Patients with single adenoviral infections were significantly older than patients with single
RSV and mixed RSV-adenoviral infections (12.0 [7.0-22.0] vs. 6.0 [2.0-13.0] vs. 8.0 [4.0-
15.0] months, respectively, £ < 0.001). Significant differences were seen in disease-severity
parameters, such as length of hospital stay, need for oxygen administration, and need for
home oxygen administration between patients with mixed RSV-adenoviral infections and
those in the other two viral groups. Although it was found that patients with mixed RSV-
adenoviral infections were at a higher risk of needing endotracheal intubation than those in
the other two groups, statistical significance was not achieved. Table I provides descriptive
statistics for these and other variables of interest in the study, differentiated by the type of
viral infection. Table 11 shows the underlying conditions in children included in the study,
differentiated by single (RSV or adenovirus) versus dual (RSV and adenovirus) respiratory
infections.

Disease Severity and Mortality Data

Regarding the severity of the respiratory disease, 488 (21.5%) children were admitted to the
pediatric intensive care unit. Out of the total of 2,267 patients included in the study, 2,110
(93.1%) required supplemental oxygen administration, 106 (4.7%) required endotracheal
intubation, 596 (26.3%) were given antibiotics, and 1,008 (44.5%) required home oxygen
therapy. Children who were admitted to the pediatric intensive care unit, compared to
children who did not require pediatric intensive care unit admission, were significantly
younger (1.0 [1.0-2.0] vs. 2.0 [1.0-2.0] months old, A< 0.001), underwent a significantly
higher number of days with supplemental oxygen use (12.5 [9.0-18.0] vs. 7.0 [4.0-9.0]
days, P<0.001), were more likely to be given antibiotics (255 [52.3%) vs. 341 [19.2%)]
patients, respectively, £< 0.001), were more likely to have a comorbidity (252 [51.6%] vs.
704 [39.6%] patients, respectively, £< 0.001), were more likely to have a nosocomial-
acquired viral infection (41 [8.4%] vs. 52 [2.9%] patients, respectively, £< 0.001), were
more likely to require home oxygen administration (308 [63.1%] vs. 700 [39.3%)] patients,
respectively, < 0.001), and were more likely to have a mixed RSV-adenoviral infection (29
[5.9%] vs. 42 [2.4%)] patients, respectively, £< 0.001).

The mortality rate among patients included in the study during the 2-year period was 1.3%.
Children who died, compared to children who survived, were more likely to have a
comorbidity (19 [63.3%] vs. 937 [41.9%)] patients, respectively, P= 0.018), and were more
likely to have a nosocomial-acquired viral infection (6 [20.0%] vs. 87 [3.9%] patients,
respectively, £< 0.001).

J Med Virol. Author manuscript; available in PMC 2017 July 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rodriguez-Martinez et al. Page 6

Effect of Risk Factors on Mixed RSV-Adenoviral Infections

The predictive variables included in the multivariate models were: age, gender, presence of
comorbidities, and month of nasopharyngeal aspirates sampling. After controlling for
gender, month of nasopharyngeal aspirates sampling, a previous history of prematurity,
having some preexisting respiratory condition, a previous history of a congenital heart
disease, having some preexisting renal disease, and the presence of cancer as a comorbidity,
it was found that an age greater than 6 months and malnutrition as a comorbidity were
independent predictors of mixed RSV-adenoviral infections in the sample of patients.
Nasopharyngeal aspirates sampling during the 3-month period from March to May was
nearly significant (P= 0.068) (Table I11).

DISCUSSION

The present study shows that RSV and adenoviruses are significant causes of acute lower
respiratory infection in infants and young children in low- and middle-income countries,
especially during the first rainy season, which is defined as the 3-month period from March
to May in Colombia. Additionally, the findings of the present study suggest that an age
greater than 6 months and malnutrition as a comorbidity were independent predictors of
mixed RSV-adenoviral infections in the study population.

The present findings could have important consequences as a consideration for future
decision-making, such as the decision to test for adenovirus in patients already infected with
RSV, especially if the patient’s condition is getting worse, due to the growing evidence
suggesting greater severity and worse outcomes in children with dual compared to single
respiratory virus infections. Detection of mixed RSV-adenoviral infections may have
implications for patient management, such as lowering the threshold for admission to the
hospital for children with acute lower respiratory infection or more closely monitoring the
care of patients, in an effort to reduce the impact of the burden of acute lower respiratory
infection in pediatric patients.

In agreement with other reports of studies done in countries located in tropical and sub-
tropical regions with seasonal rainfall, the present study shows that the seasonality of RSV is
associated with the rainy period of the city [Weber et al., 1998]. Likewise, although during
the two analyzed periods adenoviruses were isolated throughout the year, the frequency of
adenovirus infections was also higher during the 3-month period from March to May.
However, the increase of cases during this 3-month period was less marked than in patients
with single RSV infections. This pattern of isolation of adenoviruses differs from reports in
Brazil and other tropical countries, in which adenovirus infections have been observed year
round, without a clear seasonality [Vieira et al., 2001], but agrees with reports from other
countries in which adenovirus are usually more frequent in winter and spring [Zou et al.,
2012], with the findings of a previous report from Colombia in which adenovirus was
detected throughout the year (excepting January) but peaks occurred in March, July,
October, and December [Herrera-Rodriguez et al., 2007], and with local epidemiological
surveillance reports (Secretary of Health of Bogota).
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The reported rate of dual respiratory viral infections varies widely, ranging from zero in
population-based cases and case-control studies [Lazar et al., 2004; van Woensel et al.,
2006] to 100% in a single case report. The rate of dual respiratory infection in the study was
only 3.1%, which is lower than in the majority of the previous reports. This could be caused
by differences in study design, the performance ability and availability of diagnostic
methods for viral detection, the number and type of pathogens assessed in each of the
different studies, patient populations (e.g., differences in age, socioeconomic status, genetic
immune response, previous immune condition, and comorbid conditions), and in the time of
year of the study period (e.g., winter vs. summer or during epidemics of respiratory virus
infections). In the present study, the only test for RSV and adenovirus was that using rapid
immunochromatographic test methods, which may explain the lower rate of dual respiratory
infection in comparison with other studies that simultaneously tested for multiple respiratory
viruses and that used new and highly sensitive molecular amplification methods for viral
detection. Therefore, it is highly probable that the actual rate of dual respiratory infections in
the present study is greater than the one that was reported.

The findings with respect to predictors of mixed viral respiratory infections are consistent
with other studies in which age greater than 6 months and a history of immunosupression
were shown to be predictors of viral coinfection [Chorazy et al., 2013]. Cilla et al., in a study
performed on children aged less than 3 years old with community-acquired pneumonia,
noted that the percentage of coinfection was low for adenovirus (0.3%), and children aged
less than 12 months were more likely to have a viral coinfection [Cilla et al., 2008]. With
respect to the seasonal distribution of the respiratory infections, while in the present study
the majority (73.2%) of the mixed RSV-adenovirus infections occurred during the 3-month
period from March to May and nasopharyngeal aspirates sampling during the 3-month
period from March to May was somewhat associated with mixed RSV-adenoviruses
infections in the multivariate analysis, in the aforementioned study by Cilla et al., viral
coinfections were more frequent in the cold months, when the number of circulating
respiratory viruses is higher than in the remaining months. Taken together, these findings
suggest that age, time of year in which viral circulation occurs, and conditions that are
associated with immunodeficiency such as malnutrition could enhance the susceptibility of
children to viral coinfections. There are a number of possible explanations for these
associations. The immaturity of the immune system of young children, the lower levels of
cellular immunity and poor antibody response during the acute phase of RSV infections in
young infants, the lack of previous exposure to respiratory viruses, facilitation of infection
with a second virus in children already infected by RSV, the protection provided by maternal
antibodies against adenoviruses, which normally occurs in infants younger than 6 months, a
more prolonged shedding of respiratory viruses in younger children compared to older
children, and a greater incidence of viral respiratory infection as a whole in young children
could explain the association between age and mixed-RSV infections that was found in the
present study [Drews et al., 1997; Hong et al., 2001; Queiroz et al., 2002]. The greater
probability of viral coinfections during the 3-month period from March to May could be due
to the fact that the percentage of coinfection of each virus is determined by the greater or
lesser possibility of its seasonal circulation’s coinciding with that of the other virus [Cilla et
al., 2008], because both RSV and adenovirus detection peaked during the months of March
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through May for both years. With respect to the interaction between nutrition,
immunodeficiency, and susceptibility to viral infections, there is convincing evidence
showing that malnutrition is the primary cause of immunodeficiency worldwide, with
infants, children, adolescents, and the elderly being the most-affected groups [Katona and
Katona-Apte, 2008], and that an impaired T-cell response secondary to effects relating to
thymic architecture and function is the most common effect of malnutrition on the immune
system, which could enhance the susceptibility of children to viral coinfections. There are
several mechanisms that lead to an altered immune response in the malnourished host during
infectious exposure, increasing the severity and morbidity of clinical infections. These
mechanisms include alterations in the production of cytokines by the adaptive immune
system, an impaired cytokine response to antigens [Rodriguez et al., 2005], increased levels
of circulating proinflammatory cytokines [Dulger et al., 2002], blunting of the acute phase
response to infection [Manary et al., 2004], a weaker ability to produce a compensatory anti-
inflammatory response [Schultz et al., 2004], and impairment of chemotaxis, phagocytosis,
and microbial killing mechanisms due to a reduction of the production of key mediators such
as complement C3, leukotrienes, cathelicidin antimicrobial peptide, and leptin. However,
given that the finding of malnutrition as an independent predictor of mixed RSV-adenoviral
infections is based on a limited number of patients, the results from such analyses need to be
interpreted with caution.

The main limitations of the present study are the small number of predictor variables
included in the multivariate analysis and the fact that it was conducted in a specialized,
tertiary referral hospital. Although a small number of predictor variables in the multivariate
analysis was included, it can be seen that the majority of the variables that have been
reported in the literature as potential confounders was included. However, as is the case for
other observational epidemiologic studies, residual confounding cannot be excluded, so
interpretation of the results needs to be cautious. The fact that the study was conducted in a
specialized, tertiary referral hospital makes it likely that the patients included represent the
extreme of the spectrum of severity of all patients with RSV and adenovirus infection, which
could limit the generalization of the results to other contexts. The main strength of this study
is a sample size greater than that of similar epidemiological reports, thus reducing random
error and increasing the accuracy of the estimates.

In conclusion, the present study shows that RSV and adenoviruses are significant causes of
acute lower respiratory infection in infants and young children in low- and middle-income
countries, especially during the first rainy season. The identified predictors of mixed RSV-
adenoviral infections should be taken into account when planning intervention, in order to
reduce the burden of acute lower respiratory infection in young children living in these
regions.
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Fig. 1.

Monthly number of RSV and adenoviral acute lower respiratory infections. The X-axis
shows the date (covering the period from May 2009 through May 2011). The Y-axis shows
the monthly number of RSV and adenoviral acute lower respiratory infections
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Main Differences Between RSV, Adenoviral and Mixed RSV-Adenoviral Acute Lower Respiratory Infections?

Single RSV infections (n

Single adenoviral infections (n

Mixed RSV-adenoviral

Variable =1991) = 205) infections (n = 71) P-value
Age (months), median (IQR) 6,0 (2,0-13,0) 12,0 (7‘0_22’0)0,0’ 8,0 (4,0-15,0) <0,001
Days with respiratory symptoms 3,0 (2,0-5,0) 4,0 (2,0-8,0)¢ 4,0 (2,0-5,0) 0,020
Presence of any comorbidity 835 (41,9%) 86 (42,0%) 35 (49,3%) 0,466
Length of hospital stay (days) 8,0 (5,0-11,0) 7,0 (4,0-13,5)6¢ 10,0 (6,0-17,0)¢ 0,029
Need for oxygen administration 1886 (94,7%) 155 (75,6%) 67 69 (97,2%) <0,001
Need for home oxygen therapy 908 (45,6%) 68 (3312%)0,0’ 32 (45,1%) 0,003
PICU admission ¥ 156 (7,8%) 15 (7,3%) 11 (15,5%) 0,061
Length of stay in the PICU (days) 5,0 (3,0-10,0) 13,0 (5,0-29,0)¢ 6,0 (3,0-11,0) 0,017
Need for endotracheal intubation 87 (4,4%) 12 (5,9%) 7 (9,9%) 0,070
Use of antibiotics 494 (24,8%) 77 (37,6%)¢ 25 (35,2%)¢ <0,001
Mortality 23 (1,2%) 5 (2,4%) 2 (2,8%) 0,165

a . I
RSV, respiratory syncytial virus.

b Lo . .
PICU, pediatric intensive care unit.

cSignificantIy different from single RSV infections (post hoc Tukey test, Z< 0.05).

dSignificantIy different from mixed RSV-adenoviral infections (post hoc Tukey test, £< 0.05).
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Underlying Conditions in Children Included in the Study, Differentiated by Single (RSV or Adenovirus)

TABLE Il

Versus Dual (RSV and Adenovirus) Respiratory Infections

Type of underlying condition ~ Singlerespiratory infectionsn = 2196 (%) Dual respiratory infectionsn =71 (%) P-value
Respiratory disease 716 (32,6) 28 (39,4) 0,228
Prematurity 94 (4,3) 2(2,8) 0,767
Congenital heart disease 23 (1,0) 1(1,4) 0,536
Renal disease 17 (0,8) 0(0,0) 0,464
Cancer 12 (0,5) 1(1,4) 0,340
Malnutrition 3(0,1) 1(1,4) 0,120
Other comorbidities 56 (2,6) 2(2,8) 0,703
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Predictors of Dual (RSV and Adenovirus) Respiratory Infections in Multivariate Analysis

TABLE Il

Variable Oddsratio (OR) (CI 95%) P-value
Male gender 1,21 (0,74-1,97) 0,444
Age greater than 6 months 1,74 (1,05-2,89) 0,030
Prematurity 0,83 (0,19-3,55) 0,812
Preexisting respiratory disease 1,35 (0,82-2,24) 0,237
Congenital heart disease 1,36 (0,18-10,47) 0,763
Malnutrition 9,92 (1,01-100,9) 0,049
Cancer 2,21 (0,27-17,79) 0,453
Other comorbidities 1,37 (0,32-5,87) 0,670
1,64 (0,96-2,80) 0,068

NPA sampling during March to May*

Page 14

*
Nasopharyngeal aspirates (NPA) in a month other than during the 3-month period from March to May, the period of the first rainy season in

Colombia.
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