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Abstract A cluster of acute respiratory illnesses involving 12 inpatients and 3 healthcare
workers occurred in a psychiatric ward. Eight of them were identified as HRV-A21. Fever
and cough were the most common symptoms. The study also provides further evidence of
the impact of HRV on lower respiratory tract illness.
Copyright ª 2022, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Human rhinovirus (HRV) causes respiratory illnesses in all
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although most prevalent in the fall and spring in temperate
climates.1 More than 150 serotypes of HRVs have been
identified and now divided into three phylogenetic species,
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associated with HRV infection is an upper respiratory illness
that is traditionally called as “common cold.” Occasionally,
HRVs do cause community-acquired pneumonia (CAP) in
both children and adults.3 Hospital outbreaks of HRV in-
fections have been reported in various institutions,
including neonatal intensive care units and long-term care
facilities.4,5 However, these outbreaks usually occurred
insidiously and continued for a period of weeks and even
months.

Since identified in late 2019, coronavirus disease-19
(COVID-19) spread rapidly worldwide soon later in most
countries and territories. In Taiwan, a series of strict con-
trol policies, strategies as well as infection control mea-
sures were implemented by the public health authorities
and the hospital settings to contain the pandemic, including
strict contact tracing, strict contact isolation regulations,
and mandatory mask-wearing when using public trans-
portation, when mass gathering, and in a closed indoor
space etc.6 The measures were even more strict in hospital
settings. Thus, as of April 22, 2021, the total laboratory-
confirmed case number of COVID-19 was 1086 in Taiwan,
among which less than one hundred cases were domesti-
cally infected among 24 million citizens.

In MarcheApril 2020, during COVID-19 pandemic, a
cluster of respiratory illnesses occurred in the psychiatric
wards of a general hospital in northern Taiwan, which was
reported to Taiwan Centers for Diseases Control (Taiwan-
CDC) once recognized. An investigation was conducted, a
series of infection control measures were soon imple-
mented to control the outbreak and the outbreak was
turned out to be caused by HRV-A21.

Methods

The outbreak

Taoyuan Armed Forces General Hospital is a >700-bed,
regional teaching hospital in northern Taiwan. The hospital
has one 100-bed ward for chronic diseases and the ward’s
bed occupancy rate is usually greater than 90%. In
MarcheApril 2020, a cluster of acute respiratory illness
occurred in the ward. Initially, two female patients suf-
fered from fever and productive cough since March 31 and
April 6, respectively, and both of them were subsequently
diagnosed as pneumonia. They were immediately trans-
ferred to an observation room of the ward, respectively,
and received empiric antibiotics. Afterwards, additional 10
patients hospitalized in the same ward developed respira-
tory symptoms with or without fever between April 8 and
April 9. Due to the concern of an outbreak of COVID-19 in
this ward, the hospital administrator reported the cluster
to the regional authority of Taiwan-CDC on April 9.

Clinical investigation and intervention

On the same day of notification, the infection control
practitioners conducted an investigation for this outbreak.
Till April 9, twelve patients and two healthcare workers
(HCWs) in the psychiatric ward developed one or more of
the following symptoms and/or signs: fever, cough, rhi-
norrhea, stuffy nose and sore throat since March 31. All of
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the patients were isolated in place for droplet and contact
precautions immediately. Clinical features including
symptoms/signs, results of influenza rapid test and bacte-
rial culture, chest radiography, and antibiotic use were
retrospectively extracted from electronic medical records.

Laboratory investigations

On April 11, the epidemic investigating team from Taiwan-
CDC entered the hospital to investigate the outbreak. Two
sets of pharyngeal swabs were collected from twelve
affected patients for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) screening and testing for a wide
range of respiratory viruses, respectively. SARS-CoV-2
screening were performed to detect the nucleic acid of
SARS-CoV-2 with real-time reverse transcription-
polymerase chain reaction (RT-PCR) in the laboratory
designated by Taiwan-CDC.

The Biofire� Filmarray� Respiratory panel (Biomérieux,
Marcy l’Etoile, France) was also used for respiratory path-
ogens detection.

RT-PCR and sequencing

Consensus-Degenerate Hybrid Oligonucleotide Primer
(CODEHOP) PCR primers derived from amino acid sequence
motifs which are highly conserved between members of a
protein family have proven to be highly effective in the
identification and characterization of distantly related
family members of some pathogens. The assay was devel-
oped for the detection and identification of enterovirus
(EV) RNA. A product of the expected size was successfully
amplified and sequenced from the prototype EV strains
appeared in Taiwan.7 The assay could also detect and
identify other picornaviruses such as human rhinovirus.

Ethics approval

The study design was approved by the Institutional Review
Board of the medical ethical committee of the Tri-Service
General Hospital (application no. B202205061). Informed
consent was waived because it was an investigation for
outbreak of respiratory illnesses and retrospective chart
review.

Results

The manifestations of all 15 affected cases are shown in
Table 1. Six were male and 9 were female. Age ranged from
24 to 67 years with a median age of 46.7 years. Cough
(N Z 11, 73.3%) was the most common symptom. Other
common symptoms included fever (N Z 7, 46.7%) and
rhinitis (N Z 6, 40%). Three cases (20%) experienced 3 or
more symptoms. Twelve patients underwent influenza rapid
test and all results were negative. Ten patients presented
new abnormalities in chest X-ray films, and two of them
with patch infiltrates were diagnosed as pneumonia and
prescribed antibiotics. No bacterial pathogen was identified
from sputum culture of these two patients. All the blood
cultures obtained were negative for bacteria.



Table 1 Characteristics of 15 affected cases.

Characteristic No. (%)

Male, n (%) 6 (40)
Average age in years (range) 46.7 (24e67)
Symptoms, n (%)
Fever 7 (46.7)
Rhinitis 6 (40)
Pharyngitis 1 (6.7)
Cough 11(73.3)
Sputum production 3 (20)

3 or more symptoms, n (%) 3 (20)
Patients who had influenza rapid test, n (%) 12 (80)
Number of negative influenza rapid test (%) 12 (100)
Patients who had specimens submitted for

any bacterial culture, n (%)
5 (33.3)

Number of positive bacterial cultures 0
Patients who underwent chest radiography,

n (%)
14 (93.3)

Number of chest X-rays with new
abnormalitiesa(%)

10 (71.4)

Patients who received antibiotics, n (%) 2 (13.3)
a Including pulmonary edema, bronchitis, pleural effusion,

opacities, and consolidation.

Figure 1. Epidemic curve of human rhinovirus-A21 outbreak
in a psychiatric ward. Nasopharyngeal swabs were not obtained
from the staffs.
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Laboratory investigations

All affected patients screened for SARS-CoV-2 tested
negative. Of 12 screened, 8 patients were positive for
enterovirus/rhinovirus by the Biofire� Filmarray� Respi-
ratory Panel. Further analysis of the 8 specimens by
CODEHOP were performed and demonstrated that the eight
specimens were positive for HRV and turned out to be HRV-
A21. The other 4 specimens were negative for the desig-
nated respiratory pathogens.

Epidemiological investigation and interventions

Fig. 1 illustrates the epidemiologic curve indicating the
dates of onset of HRV- A21 infections, and the dates of
intervention and sampling. After infection control in-
terventions were conducted on April 9, no further cases of
respiratory symptoms were identified in these wards except
one additional nurse student interning in this ward, who
presented respiratory symptoms on April 13. The in-
terventions of infection control measures were terminated
on April 27, which was the date of identification of the last
probable case plus two weeks.

Discussion

In this report, we described an outbreak of respiratory ill-
nesses caused by HRV-A21 that occurred in a 100-bed psy-
chiatric ward for chronic diseases in northern Taiwan. The
outbreak spanned two weeks and consisted of 8 laboratory-
confirmed cases and 7 probable cases. The contributing
pathogen of confirmed cases was identified as HRV-A21 by
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RT-PCR and partial viral sequencing. Although the speci-
mens were not obtained from three HCWs, the period of
illness onset between confirmed cases and them all corre-
sponded with the incubation period for HRV. Though not
virologically confirmed, the seven probable cases, including
three cases without samplings and four with negative re-
sults, could also be presumed to be caused by HRV-A21, due
to the strong epidemiological linkage.

The illness with HRV infection is usually self-limited in
healthy people, but can be associated with severe com-
plications in immunocompromised hosts and individuals
with underlying heart or lung diseases.8 The role of specific
HRV genotypes in patients with acute respiratory tract
infections(RTIs) has been scanty reported. Ren et al.9

conducted a study in China in 2013 and recruited 147
adult inpatients with community-acquired pneumonia
(CAP) and 291 adult outpatients with upper RTIs. HRV was
detected in 42 patients and seventeen genotypes were
identified. HRV-A21 was detected in four patients with CAP
and in five with upper RTIs, the most frequently genotype
detected, and was more frequently detected in patients
with severe CAP than in those with non-severe CAP and
upper RTIs. In current study, the median age of patients
with new abnormalities in chest X-ray was 50.5 years and it
was older than that of affected cases with upper RTIs.
There was no underlying chronic lung disease in these cases
with lower RTIs. Both cases with pneumonia recovered
without evidence of bacterial complication.

Although some clinical features, particularly loss of
smell or taste, are more common in infections with SARS-
CoV-2 than with other viruses, there are no specific symp-
toms or signs that can reliably distinguish COVID-19 from
other viral respiratory infections.10 Recommended infec-
tion prevention and control practices are stricter when
caring for a patient with suspected or confirmed SARS-CoV-
2 infection than other viruses of common colds, including
placing patients suitably and using personal protective
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equipment at all times. Therefore, immediate intervention
and applying a sensitive diagnostic testing for a variety of
respiratory viruses should be taken in order to guide more
effective control measures when an outbreak of acute
respiratory illness is suspected during the pandemic of
COVID-19.

Conclusions

We described an outbreak of HRV-A21, a rarely reported
type of HRV, which was rapidly detected by the vigorous
interventions because of COVID-19 pandemic. Human
rhinovirus is a common cause of mild upper respiratory
tract infections and can also result in severe lower respi-
ratory tract illness. The study provided further evidence of
the impact of HRV on lower respiratory tract illness.
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