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Abstract
Introduction Human rhinovirus (HRV) is one of the most common human viral pathogens related to infections of the upper and
lower respiratory tract, which can result in bronchiolitis and pneumonia. However, the relevance of HRV in human health was
under-estimated for long time due to the absence of molecular targets for influenza and influenza-like syndrome surveillance in
Brasília, Brazil.
Objectives The main objective of this study was analyze the clinical characteristics and outcomes of HRV infections in com-
parison with patients without HRV and other common respiratory viruses.
Materials and Methods For this purpose, new specific primer sets were designed based on the high throughput sequencing
analysis in previous study. These primers were used for HRV detection by RT-qPCR and Sanger sequencing of amplified cDNA
of 5′ genomic region. The phylogenetic tree with representative HRV isolates was constructed using the Mega X software.
Statistical analysis considering the patient profiles were performed using IBM SPSS program with non-parametric tests.
Results The most prevalent virus in negative samples was rhinovirus (n = 40), including three rhinovirus species (rhinovirus A,
B, and C). The odds ratio associated with HRV infection was 2.160 for patients younger than 2 years and 4.367 for people living
in rural areas. The multiple analysis showed lower chance of patients with HRV presenting respiratory distress.
Conclusion In this study, it was reported the predominance of rhinoviruses in cases of respiratory illness for negative patients for the
influenza and influenza-like syndrome surveillance, being rhinorrhea, the most significant symptom associated with the disease.
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Introduction

Human rhinovirus (HRV) is one of the most common human
viral pathogens. They are non-enveloped single-stranded
RNA vi ru s , membe r o f En te rov i ru s genus , o f
Picornaviridae family [1, 2]. About half of common cold
are caused by rhinoviruses, which have more than 160 sero-
types described, in three species (rhinovirus A, B, and C) [3].
In addition, cold leads to economic problems related clinical

morbidity, overloading the health system, also causing ab-
sences at work and in schools [2, 4].

Rhinoviruses cause not only upper respiratory tract infec-
tions but also lower respiratory tract infections, mainly in chil-
dren and patients with chronic pulmonary disease or immuno-
compromised [5]. The most common symptoms of upper in-
fection are sore throat, rhinorrhea, headache, cough, malaise,
and lower fever. However, in some cases, there may be aggra-
vation for rhinosinusitis and otitis media [6, 7]. Infections of
the lower respiratory tract are often associated with bronchi-
olitis and pneumonia especially in children [8–10].

In Brazil, the implementation of the sentinel surveillance
system began in 2000 [11], so referral hospitals have been
conducting active surveillance to detect respiratory viruses.
Such surveillance includes notification and laboratory inves-
tigation of cases with the diagnostic criteria of influenza-like
syndrome (ILS) and severe acute respiratory syndrome
(SARS). This viral respiratory infection monitoring has result-
ed in important information about the circulation of
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community-acquired respiratory viruses. However, some vi-
ruses may not be identified by the absence of RT-qPCR target
performed at central laboratories.

The present study reports the molecular and clinical charac-
teristics, and outcomes of HRV infections in comparison with
patients without HRV and other common respiratory viruses.

Materials and methods

Detection of HRV by RT-qPCR The nasopharyngeal and trache-
al secretion samples received in the laboratory in June, July,
and August 2016 were tested for the respiratory virus diag-
nostic panel performed in Lacen-DF (Central Laboratory at
Federal District, Brasilia, Brazil) by the standard RT-qPCR
[12] (for influenza A virus, influenza B virus, human
orthopneumovirus, human metapneumovirus, human
mastadenovirus C, human respirovirus 1, human
orthorubulavirus 2, and human respirovirus 3). The target
genes of the standard RT-qPCR are shown in the
Supplementary Table 1. During transport, the samples were
stored on ice and sent to the laboratory within 48 h after
collection. Those that had negative results were separated
and stored in freezer at − 70 °C for subsequent DNA/RNA
extraction. The metagenomic analyses by high throughput
sequencing (HTS) of those samples as one pooled virome
were previously studied [13]. Based on this study, HRV uni-
versal primers targeting conserved regions in 5’ UTR (un-
translated region) were newly designed for HRV detection
(Table 1) using the Geneious R8.1 program (Biomatters,
Auckland, New Zealand). The RNA was extracted from 145
samples using the Magna Pure LC Total Nucleic Acid Kit
(Hoffmann-La Roche, Basel, Switzerland), and then all the
145 samples were projected to the RT-qPCR using GoTaq®
Probe 1-Step RT-qPCR System (Promega, Madison, USA).
Positivity for rhinovirus was defined with cycle threshold
(CT) less than or equal to 40 (total of 45 cycles in the reaction)
[12]. Human RNase P gene was used for endogenous control
for the same sample set in separate tube.

RT-PCR and sanger sequencing The HRV_Com_For and
HRV_Com_Rev primers were newly designed (Table 1)
targeting conserved regions based on virome analyses by

HTS. This primer pair was used to amplify an approximately
540-bp fragment for amplicon sequencing, including part of
5’ UTR and the VP4/VP2 protein gene of HRV A, B, and C.
cDNA of the selected samples were synthesized usingMMLV
transcriptase (Thermo Fisher Scientific, Waltham, USA) with
random hexamer primer and, then, amplified with LongAmp
Taq DNA Polymerase (New England BioLabs, Ipswich,
USA). The PCR product was purified and sequenced by the
Sanger method at Macrogen Inc. (Seoul, South Korea).

Sequence analysis The nucleotide (nt) sequences were deter-
mined using the Geneious R8.1 program (Biomatters,
Auckland, New Zealand). Complete rhinovirus genome se-
quences were retrieved from GenBank as references and
aligned with the sequences obtained in this study. This align-
ment was again trimmed to set the sequence size determined
in this study (approximately 500 bases, the size has small
variation due to indel mutation). The phylogenetic tree based
on the 5’UTR and the VP4/VP2 protein gene was constructed
using the Mega X software [14]. The tree was composed by
eight nucleotide sequences from this study and other forty
rhinovirus isolates, that were complete genome sequences
available on databases. Phylogenetic tree was inferred using
maximum likelihood method with Hasegawa-Kishino-Yano
model as indicated by jModelTest analysis [15]. In order to
obtain more precise nt identity in pairwise comparison, three
more related virus sequences for each sequence in this study
were retrieved by BlastN search.The pairwise comparison
was then performed.

Statistical analysis Medical records were obtained from com-
pulsory notification sheet for ILS and SARS sent with the
sample to the laboratory. Data were analyzed using the soft-
ware IBM SPSS (Chicago, USA). Non-parametric tests were
used as appropriate, for qualitative and quantitative variables.
All p values were two tailed and a value of < 0.05 was con-
sidered significant.

Results

Rhinoviruses were identified as the main virus found in neg-
ative samples for the regular respiratory virus survey in Lacen-

Table 1 Rhinovirus primers and probe for RT-qPCR and amplicon sequencing

Name Sequence Use

HRV_Probe 5′- TCCGGCCCCTGAATGYGGCT - 3’(FAM/BHQ1) RT-qPCR

HRV_For 5′- YCYAGCCTGCGTGGC - 3’ RT-qPCR

HRV_Rev 5′- ACACGGACACCCAAAGTAGT - 3’ RT-qPCR

HRV_Com_For 5′- ACTACTTTGGGTGTCCGTGT - 3 Amplicon sequencing

HRV_Com_Rev 5’-TCNGGHARYTTCCARCACC - 3 Amplicon sequencing
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DF, including influenza A virus, influenza B virus, human
orthopneumovirus, human metapneumovirus, human
mastadenovirus C, human respirovirus 1, human
orthorubulavirus 2, and human respirovirus 3. The RT-
qPCR using newly designed primers and probe (Table 1) de-
tected HRV in 40 out of 145 samples analyzed. The mean CT
scan was about 28 ranging from 17 to 39. These primers
targeted the 5’UTR region (Table 1), which is most conserved
among rhinoviruses.

To identify HRV at species level, primers which target a
region of approximately 540 bp of the 5’ UTR-VP4/VP2 pro-
tein gene region were sequenced. Five samples were conclud-
ed of HRV-A, one of HRV-B and two of HRV-C (Fig. 1), out
of eight sequenced samples of the patients in the Federal
District during the study period. The other samples were not
of sufficient quality for sequencing. All sequences were de-
posited in the databank: rhinovirus A BSB_8 (Accession
number LC549198), rhinovirus A BSB_16 (LC549199), rhi-
novirus A BSB_26 (LC549200), rhinovirus A BSB_33
(LC549201), rhinovirus A BSB_38 (LC549202), rhinovirus
B BSB_30 (LC549203), rhinovirus C BSB_2 (LC549204),
and rhinovirus C BSB_15 (LC549205). It is interesting to note
that although a small number of samples were sequenced, the
genetic variability of HRV-A was very wide, positioning in
five different clusters in the phylogenetic tree (Fig. 1). Among
them, only nt identities of 72.94–83.86% were observed
(Table 2). On the other hand, two isolates of HRV-C were
very similar, possessing 98.99% of nt identity.

When identifying the location of the most related virus (in
the databases), it can be observed that there is almost no rela-
tion in the geographical distribution (Table 3). The most relat-
ed rhinovirus isolates came from several continents such as
America, Asia, Europe, and Oceania. This observation sug-
gests that the dissemination of the rhinoviruses can happen
worldwide in long distance and is different from the arbovirus
geographical dissemination.

Patients with (n = 40) and without (n = 105) rhinovirus
were compared in relation to socio-demographic and clinical
parameters in order to evaluate possible risk factors associated

with the involvement of these viruses. It can be observed in
Table 4 that patients with rhinovirus were significantly differ-
ent from patients negative for the main respiratory viruses in
relation to age (P = 0.042) and to the area of residence (P =
0.019). Patients younger than 2 years presented 2.160 times
more likely to be infected by rhinovirus than patients with
2 years old or more.

In this study, patients with rhinovirus were significantly
younger than patients without rhinovirus (P = 0.042)
(Table 5). The median age for patients with the virus was
2.50 (interquartile range = 27.38) versus 26.00 (interquartile
range = 50.13) years for patients without this virus. Thus,
greater susceptibility of children to rhinovirus infection is re-
ported. Figure 2 shows the difference between the groups with
and without the virus in relation to the days of symptoms and
age. It is observed that the days of symptoms did not differ
significantly, but the age distribution of the patients was sig-
nificantly lower in patients who presented rhinovirus respira-
tory symptoms (P = 0.042).

Patients with rhinovirus were located significantly more in
rural areas when compared to negative patients. The odds ratio
for the rural area was 4.367 (1/0.229), which means that peo-
ple resident in rural areas were 4.367 times more affected by
rhinovirus when compared to urban dwellers.

Regarding the main symptoms of patients with acute respi-
ratory infection, it can be observed in Table 6 that patients
with rhinovirus presented significantly more rhinorrhea in re-
lation to the patients without this virus detected (P = 0.001).
Patients with rhinovirus were 3.981 times more likely to pre-
senting rhinorrhea in relation to negative patients. There was
no statistically significant difference in relation to the other
symptoms.

A multiple logistic regression with 20 explanatory vari-
ables (age, days of symptoms, month, diagnostic criteria,
sex, breed, zone, risk factor, vaccinated, hospitalization, med-
ication, use of ventilatory support, fever, cough, sore throat,
dyspnea, respiratory distress, myalgia, O2 saturation < 95%,
and rhinorrhea) was performed to analyze the variables asso-
ciated with rhinovirus infection (response variable). In the
model containing only the constant, there was 71% agreement
with the classification table. When entering the explanatory
variables, the concordance increased to 79.8%.

The regression model was statistically significant (P =
0.005), with adequate adjustments (P = 0.862—Hosmer’s test
and Lemeshow) and R2 = 0.391. To improve the model, a
technique of variable selection was used by the backwise step-
wise method. The best fit was obtained after 15 steps of ex-
clusion of variables, remaining six explanatory variables. The
new model was also statistically significant (P < 0.001), with
optimal adjustment (P = 0.923—Hosmer and Lemeshow test)
and R2 = 0.319. Three significant explanatory variables were
obtained: respiratory distress, rhinorrhea, and medication
(Table 7).

Table 2 Nucleotide identities (%) among HRV-A from Brasília, Brazil

HRV-A

BSB_38 BSB_8 BSB_26 BSB_33 BSB_16

BSB_
38

78.44 77.54 75.35 72.94

BSB_8 78.44 76.08 75.80 75.64

BSB_
26

77.54 76.08 74.78 75.43

BSB_
33

75.35 75.80 74.78 83.86

BSB_
16

72.94 75.64 75.43 83.86
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Patients with rhinovirus presented 2.985 (1/0.335)
times less chance of experiencing respiratory distress,
6.601 and 3.892 times more chance of having rhinorrhea
and using medication (oseltamivir), respectively. Thus, it
is observed that the main symptoms related to rhinovirus
infection were the presence of rhinorrhea and absence of
respiratory discomfort. The use of antiviral medication,

oseltamivir, was also significantly more observed in pa-
tients with rhinovirus in the multiple analysis.

To assess how respiratory symptoms were associated in
patients with rhinovirus infection, a cluster analysis was
performed with the 40 positive patients, using dendro-
gram with Ward method and measure of the quadratic
Euclidean distance. It is observed that two groups of

Fig. 1 Phylogenetic tree of
rhinoviruses based on 5’UTR and
the VP4 / VP2 protein gene
(approximately 500 bases). The
tree was constructed using
Hasegawa-Kishino-Yano model
of the maximum likelihood
method with 48 isolates, which
eight were from the Federal
District, Brazil, and the other 40
were genome sequences available
on databases. Bootstrap values
above 50 (500 repetitions), and
accession number of each se-
quence are indicated. Bar: number
of substitutions per site. Green
circle: Rhinovirus A, blue circle:
Rhinovirus B, and red circle:
Rhinovirus C. The identification
of isolate from the Federal
District, Brazil are highlighted
with colors used for species
indication

Table 3 The most related rhinovirus isolates with those from Brasília in this study

Isolate from
Brasília

Best hit partner Accession No. of
reference

Origin Pairwise
comparison

Genotype

HRV-A BSB_8 Human rhinovirus A22 strain
HRV-A22/Lancaster/2015

KY342346 United
Kingdom

98.20% A22

HRV-A BSB_16 Human rhinovirus A36 isolate
A36/Singapore/1483/2010

MH648039 Singapore 96.36% A36

HRV-A BSB_26 Human rhinovirus A isolate 12MYKLU0444 from
Malaysia

KY094058 Malaysia 97.40% nd*

HRV-A BSB_33 Human rhinovirus A isolate WM-09-156-1586 KF543936 Australia 98.80% A58

HRV-A BSB_38 Rhinovirus A strain 20693_1_HRV-A MK989737 Kenya 98.41% A12

HRV-B BSB_30 Human rhinovirus B92 isolate
B92/Singapore/1455/2010

MH648109 Singapore 97.00% B92

HRV-C BSB_2 Human rhinovirus sp. strain
C/Venezuela/IVE000070/2010

JX129430 Venezuela 95.75% C17

HRV-C BSB_15 Human rhinovirus sp. strain
C/Venezuela/IVE000070/2010

JX129430 Venezuela 95.55% C17

*nd, not defined
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symptoms were mainly formed: fever, cough, and
rhinorrhea in the first group and myalgia, O2 saturation
< 95%, respiratory distress, dyspnea, and sore throat in the
second group (Fig. 3). The symptoms of the first group
may be associated with cases of common cold (upper
airways infection), and those of the second group with
cases of complications of infection in the lower respirato-
ry tract.

To investigate whether age was not a covariate of
rhinorrhea, the Mantel-Haenszel test was performed, which
evaluated the association between rhinorrhea symptom and
age-corrected rhinovirus. It was observed that the association
between rhinorrhea and rhinovirus occurred in the group of
patients older than 2 years (P = 0.001), but not in the group
younger than 2 years (P = 1,000) (Supplementary Table 2);
that is, children with and without rhinovirus presented

Table 4 Socio-demographic and clinical variables of patients with acute respiratory infection treated in the Federal District, Brazil, 2016

Rhinovirus

Yes No

n (%) n (%) P* Odds ratio (IC 95%)

Month 0.505 –

June 15 (37.5) 36 (34.3)

July 17 (42.5) 38 (36.2)

August 8 (20.0) 31 (29.5)

Diagnostic criteria 0.304 1.478 (0.701–3.119)

ILS 17 (42.5) 35 (33.3)

SARS 23 (57.5) 70 (66.7)

Sex 0.231 0.635 (0.301–1.339)

Male 15 (37.5) 51 (48.6)

Female 25 (62.5) 54 (51.4)

Categorized age 0.042 2.160 (1.021–4.567)

< 2 years 19 (47.5) 31 (29.5)

≥ 2 years 21 (52.5) 74 (70.5)

Breed 0.075 –

White 20 (54.1) 30 (33.7)

Brown 14 (37.8) 53 (59.6)

Black 3 (8.1) 6 (6.7)

Zone 0.019 0.229 (0.061–0.860)

Urban 34 (85.0) 99 (96.1)

Rural 6 (15.0) 4 (3.9)

Risk factor 0.266 0.643 (0.294–1.404)

Yes 12 (30.0) 42 (40.0)

No 28 (70.0) 63 (60.0)

Vaccinated 0.625 1.222 (0.546–2.736)

Yes 12 (30.0) 27 (26.0)

No 28 (70.0) 77 (74.0)

Hospitalization 0.484 0.767 (0.365–1.612)

Yes 23 (57.5) 67 (63.8)

No 17 (42.5) 38 (36.2)

Medication 0.830 1.086 (0.510–2.313)

Oseltamivir 15 (37.5) 37 (35.6)

No 25 (62.5) 67 (64.4)

Use of ventilatory support 0.444 –

Yes, invasive 7 (17.5) 29 (27.6)

Yes, no invasive 11 (27.5) 24 (22.9)

No 22 (55.0) 52 (49.5)

*Pearson’s chi-squared test
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rhinorrhea in a similar way. The Mantel-Haenszel test showed
odds ratio = 3.865 (1.483–10.076; P = 0.005), which shows
that even if adjusted for age, rhinorrhea was statistically sig-
nificant to the rhinovirus, where rhinovirus patients had 3.865
times more chance of presenting this symptom compared with
patients without the virus.

Discussion

Since the beginning of the monitoring of respiratory virus
circulation in the country, rhinovirus has been found with high
frequency, either alone or co-detected with other respiratory
viruses, mainly in the south and southeast regions [16, 17]. To
date, however, the circulation of these viruses in the central
region of the country has not been well studied. Therefore, the
identification of these viruses is crucial to determine the

etiologic agent of respiratory illness. In this case, the 5’ UTR
region is the most suitable to identify the virus by RT-qPCR,
and this region has already been used by other laboratories
with similar oligonucleotides [18, 19].

Rhinoviruses are reported to be the main cause of the com-
mon cold and spread from person to person via direct and
indirect contact, mainly by infected respiratory secretions.
The transmission by hands is important in this context [20].
The easy contagion of rhinovirus can explain its rapid spread,
over long distances, as shown in Table 3.

HRV infections were associated with diseases such as asth-
ma, chronic pulmonary disease, bronchiolitis, and pneumonia
in children, the elderly, and immunocompromised. Thus,
proper clinical management, timely diagnosis, and contain-
ment of outbreaks are becoming important [5, 16].

Rhinovirus infection was significantly associated with res-
idency in rural areas. In this study, 7% came from rural areas,
and among those infected by the virus, the percentage was
15%. A study in Brazil has already reported that children from
urban areas of school age are more susceptible to respiratory
inflammatory problems compared to those in rural regions
[21]. Thus, the negative cases for rhinovirus and other com-
mon respiratory viruses may be associated with allergic in-
flammatory processes, which is more frequent in urban areas.
With this, rural patients would present respiratory problems
related mainly to viral infections, as observed in relation to
HRV. In the multiple analysis, the relationship between rural
residence and rhinovirus was not observed.

Patients younger than 2 years were more subject to HRV
infection and had a significantly lower proportion of cases
with fever, and more comorbidities such as asthma than pa-
tients without HRV [16, 22, 23]. In this study, it was observed
that children younger than 2 years were more susceptible to
rhinovirus infection, but there was no association with comor-
bidities. The main symptom associated with HRV was
rhinorrhea rather than low frequency of fever. The HRV in-
fections predominated during autumn and winter with signif-
icant negative correlation between the number of HRV cases
and the average temperature [16]. So, the result obtained in
this study, with rhinovirus dominance in negative samples for

Fig. 2 Box-plot of days of
symptoms (a) and age (b) of
patients with acute respiratory
infection treated in the Federal
District, Brazil, 2016. The
comparison shows patients with
and without rhinovirus infection,
where only the age difference was
statistically significant (P =
0.042). Extreme outliers are
marked with an asterisk and
moderate outliers with a dot

Table 5 Quantitative variables of patients with acute respiratory
infection treated in the Federal District, Brazil, 2016

Rhinovirus
Yes No

Descriptive measures n (%) n (%) P*

Age n 40 105 0.042

Mean 18.24 29.08

Median 2.50 26.00

Standard deviation 22.55 27.23

Minimum 0.05 0.02

Maximum 76.00 94.00

Interquartile range 27.38 50.13

Days of symptoms n 39 105 0.736

Mean 5.36 5.38

Median 4.00 4.00

Standard deviation 4.56 5.25

Minimum 1.00 1.00

Maximum 19.00 41.00

Interquartile range 5.00 4.50

*Mann-Whitney test
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the other common respiratory viruses, was expected since the
samples were collected in late fall and winter (June, July, and
August), when the virus circulation is high.

The data here presented showed that patients with rhinovi-
rus were significantly younger than patients without

rhinovirus, consistent with other works that showed the detec-
tion rate of HRV infection in children was significantly higher
than that in adults, mainly the HRV-C. Clinical manifestations
associated with HRV-C appear to be more severe in children
[24] and often associated with respiratory complications, like

Table 6 Symptoms of patients with acute respiratory infection treated in the Federal District, Brazil, 2016

Rhinovirus

Yes No

n (%) n (%) P* Odds ratio (IC 95%)

Fever 0.406 1.455 (0.599–3.532)

Yes 32 (80.0) 77 (73.3)

No 8 (20.0) 28 (26.7)

Cough 0.392 2.452 (0.524–11.479)

Yes 38 (95.0) 93 (88.6)

No 2 (5.0) 12 (11.4)

Sore throat 0.213 1.595 (0.763–3.334)

Yes 19 (47.5) 38 (36.2)

No 21 (52.5) 67 (63.8)

Dyspnea 0.157 0.585 (0.278–1.233)

Yes 22 (55.0) 71 (67.6)

No 18 (45.0) 34 (32.4)

Respiratory distress 0.133 0.567 (0.269–1.195)

Yes 15 (37.5) 54 (51.4)

No 25 (62.5) 51 (48.6)

Myalgia 1.000 1.000 (0.402–2.485)

Yes 8 (20.0) 21 (20.0)

No 32 (80.0) 84 (80.0)

O2 saturation < 95% 0.115 0.484 (0.194–1.209)

Yes 7 (17.5) 32 (30.5)

No 33 (82.5) 73 (69.5)

Rhinorrhea 0.001 3.981 (1.835–8.638)

Yes 27 (67.5) 36 (34.3)

No 13 (32.5) 69 (65.7)

*Pearson’s chi-squared test

Table 7 Logistic regression with variables selection of patients with acute respiratory infection treated in the Federal District, Brazil, 2016

B S.E Wald D.F P Exp(B) 95% C.I. for exp.(B)

Inferior Superior

Sex 0.89 0.48 3.41 1 0.065 2.446 0.946 6.326

Breed − 0.67 0.41 2.67 1 0.102 0.513 0.231 1.143

Zone 1.41 0.88 2.60 1 0.107 4.114 0.738 22.931

Respiratory distress − 1.09 0.56 3.86 1 0.049 0.335 0.113 0.997

Rhinorrhea 1.89 0.49 14.62 1 0.000 6.601 2.509 17.366

Medication 1.36 0.59 5.36 1 0.021 3.892 1.232 12.295

Constant − 3.74 1.38 7.30 1 0.007 0.024

Abbreviations: B, beta coefficient; S.E, standard error;Wald, Wald test;D.F, degree of freedom; P, p value; Exp(B), [beta exponential]; C.I., confidence
interval]
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acute wheezing illness and bronchiolitis [25, 26]. In adults,
HRV-A is more common and is associated with cases of viral
pneumonia [27].

Fever and nasal congestion were more frequently observed
in pediatric group than the adults which were most diagnosed
with severe respiratory disease entity [28]. Figure 3 presented
two groups of symptoms. This division may be associated
with the main affected area, upper or lower respiratory tract.
Rhinorrhea was the clinical manifestation significantly asso-
ciated with HRV infection in this study. Other studies also
show rhinorrhea as the main symptom associated with rhino-
virus infection [29, 30].

The use of oseltamivir was significantly associated with
HRV infection in the multiple analysis (Table 7). In univariate
analysis, this association was not verified (Table 4). However,
a high percentage (37.5%) of patients with rhinoviruses who
took the medication incorrectly were observed. Although rhi-
novirus and influenza symptoms can be similar and therefore
confounded [31], the use of oseltamivir in patients with HRV
has already been reported, but in a much smaller percentage
(2.1–2.5%) [22, 31].

Conclusion

This study showed the predominance of rhinoviruses in cases
of respiratory illness for negative patients for the influenza and
influenza-like syndrome surveillance. Rhinorrhea was the
most significant symptom associated with the disease. All
three virus species were identified in the Federal District,
Brazil. A lower chance of presenting respiratory distress was
also observed in the multiple analysis, although the symptoms
of patients with HRVwere associated with both upper airways
infection and complications of infection in the lower

respiratory tract (Fig. 3). In the patients with HRV, 55.0 and
37.5% presented exacerbations such as dyspnea and respira-
tory distress, and 57.5% had to be hospitalized (Tables 4 and
6). As HRV is also identified in asymptomatic patients [32,
33], more detailed studies need to be made to better under-
stand the prevalence, risk factors, and outcomes related to
rhinovirus infection in the population.
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