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Background: Human coronavirus NL63 (HCoV-NL63) is an important global
respiratory pathogen among infants and young children. We evaluate the epidemics
and diseases spectrum about the HCoV-NL 63 infection in children in Taiwan.
Material and methods. Children with respiratory diseases who admitted to NTUH
were enrolled in this study from May 2004 to Apr 2005. Real-time RT-PCR designed
for nucleocapsid gene of HCoV-NL 63 was used to screen the nasopharyngeal aspirate
(NPA) samples and 1b gene primers were used for reconfirmation. Other respiratory
virus pathogens were detected by virus culture, antigen test, serology and RT-PCR.
The NC gene of positive samples were sequenced and compared to those reported in
the literature.

Results: 539 NPA samples from children with respiratory diseases was enrolled in
one year and at least one vira pathogen was detected in 187 samples. Seven cases
(1.3%) of positive HCoV-NL 63 NPA were detected, represented 3.7% among al viral
pathogens. One, three and one case occurred in August, October and February,
respectively. All cases were male and two of them had underlying morbidity. The age
of patients ranged from 8 month to 2-year-10-month. Other respiratory pathogens
were co-infected in 3 cases, which was respiratory syncytial virus, adenovirus and
Mycoplasma pneumoniae, and human metapneumovirus, respectively. The most
common symptoms/signs of HCoV-NL 63 infection among children admitted were
cough (100%, ranged from 3 to 13 days), fever (71.4%, average 2 days) and stridor
(71.4%). The most common diagnosis of HCoV-NL 63 infection among children
admitted were croup (71.4%), pneumonia (28.6%) and tonsillitis (28.6%), which was
different from those reported in the literature. The admission duration was ranged
from 2 to 5 days and all cases were discharged smoothly. In our study, HCoV-NL63
was the most predominant pathogen in children with diagnosis of croup (5/34), which
was followed by parainfluenzatype 3, influenza B and parainfluenzatype 1.
Amplicon of nucleocapsid gene of three positive samples were sequenced and those
were very similar to other strainsin the literature.

Conclusion: HCoV-NL63 was an important respiratory pathogens in Taiwan and the
disease spectrum and seasonal distribution were different from those in temperate
areas. It may be an important pathogen of croup in our study. Further serology study
for this virus was necessary.

Key words: human coronavirus NL63  respiratory tract disease, real time
reverse-transcript polymerase chain reaction croup Taiwan
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and diseases spectrum about the HCoV-NL 63 infection in children in Taiwan.
Material and methods. Children with respiratory diseases who admitted to NTUH
were enrolled in this study from May 2004 to Apr 2005. Real-time RT-PCR designed
for nucleocapsid gene of HCoV-NL 63 was used to screen the nasopharyngeal aspirate
(NPA) samples and 1b gene primers were used for reconfirmation. Other respiratory
virus pathogens were detected by virus culture, antigen test, serology and RT-PCR.
The NC gene of positive samples were sequenced and compared to those reported in
the literature.

Results: 539 NPA samples from children with respiratory diseases was enrolled in
one year and at least one vira pathogen was detected in 187 samples. Seven cases
(1.3%) of positive HCoV-NL 63 NPA were detected, represented 3.7% among al viral
pathogens. One, three and one case occurred in August, October and February,
respectively. All cases were male and two of them had underlying morbidity. The age
of patients ranged from 8 month to 2-year-10-month. Other respiratory pathogens
were co-infected in 3 cases, which was respiratory syncytial virus, adenovirus and
Mycoplasma pneumoniae, and human metapneumovirus, respectively. The most
common symptoms/signs of HCoV-NL 63 infection among children admitted were
cough (100%, ranged from 3 to 13 days), fever (71.4%, average 2 days) and stridor
(71.4%). The most common diagnosis of HCoV-NL 63 infection among children
admitted were croup (71.4%), pneumonia (28.6%) and tonsillitis (28.6%), which was
different from those reported in the literature. The admission duration was ranged
from 2 to 5 days and all cases were discharged smoothly. In our study, HCoV-NL63
was the most predominant pathogen in children with diagnosis of croup (5/34), which
was followed by parainfluenzatype 3 , influenza B and parainfluenzatype 1.
Amplicon of nucleocapsid gene of three positive samples were sequenced and those
were very similar to other strainsin the literature.

Conclusion: HCoV-NL63 was an important respiratory pathogens in Taiwan and the
disease spectrum and seasonal distribution were different from those in temperate
areas. It may be an important pathogen of croup in our study. Further serology study
for this virus was necessary.

Key words: human coronavirus NL63  respiratory tract disease, real time
reverse-transcript polymerase chain reaction croup Taiwan
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Table 1. Clinica data of children with HCoV NL63 infection admitted to

NTUH from May 2004 to Apr 2005 (1)

Age SeunderdiysFaaiAldyni sMontto n  Clinical manifestation Signs

hi sdoarwti on

402y4 mM - No 2 Aug 2Béver , baBSkr ndoc ol

hoar sene

[7)]
(7))

dy spne

493 8m M PrematuYeg ¥, Oct 2bBé&ver, coByghijiddyarj
GA 36 wk di arr hea
492y8mM BA s/ p YdasIs Oct 2Béver , coWbhbezcapg)

di arr hea

(@)

520 1ly8m M Psychomotor - 3 Oct 2QG6dgh, coByrziadorsei

retardati on

530 9m M PrematuYeg 4, Oct 2Béver , coBghiddysi
GA 36wk poor appewheezing,
retracti ¢

562y 10 - Yes 2 Oct 2P@ver, coRbbnchbor

abdomi nal edudbaehnsi

poor appetohsil | it

754y 10WM - No 3 Feb 2QG066gh Stridor,
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Table 2. Clinica data of children with HCoV NL63 infection admitted to

NTUH from May 2004 to Apr 2005 (I1)

He mo g0 RaPm Image Diagnosis NPA Vi r alOtlhoeard Tr eat ment
( N/ L) mg/ dl) dat(ec opipeast/hmlg)e ns
403 20030 1. 61St eepCreowsp gn Days4 230 - o2, Bosmin
(61/ 32) Rinderon | M
493 10260 1. 48St eepCreowsp , gnpbayytdB go RSV o2, Bos min
(48/ 38) tonsillitis, AGE Ri nderon 1V
497 21190 3.75 RLL patch Bronchopneumonia, D a y6 04 - o2, Bosmin
(62/ 27) AGE Unasyn, Zit
520 28150 0. 03St eepCreowsp gn Day2610 - Bricanyl I H
(797 15) Ri nderon | N
530 16200 0.35 Incteesed Cr oup, a D a y5e02 - 02
(48/ 39) infildmandhlinol tiis
567 8260 4.86 Increesed Acut e tobayd76i0t AdenovAmalls tube i

754

(45/ 45) infilgmeadmomi a Zit hr omax

10330 0. 08SteepCreowsp gn Dayl560 Met apnkBagmi-n | H,

(64/ 24) virus Rinderon | M
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Table 3. Comparisons of clinical symptoms/ signs among children with

different respiratory tract pathogens infection

Clinica symptoms and HCoV- RSV hMPV FluA FluB Paralll pvalue

signs NL63  n=61(%) n=20(%) n=6(%) n=15(%) n=9(%)

N=4(%)
Fever (%) 3(75)  44(72) 18(90)  5(83)  14(93) 9(100) 0.06
Coryza (%) 2(50)  45(74) 13(65)  5(83)  10(67) 3(33)  0.085
Cough (%) 4(100) 60(98)  20(100)  5(83)  13(87) 8(89)  0.053
Dyspnea (%) 2(50)  37(61)  8(40) 233) 427 2220 004
Diarrhea (%) 125)  13(21)  3(15) 1(17) 3200 2220 10
Stridor (%) 375 1(2) 2(10) 0(0) 2(13)  4(44)  <0.001
Wheezing (%) 2(50)  27(69)  9(45) 233) 213  1(11)  0.001

Rhonchifrales (%)  1(25)  56(92)  15(75) 5(83)  4(27)  5(56)  <0.001

Retractions (%) 1(25)  31(51)  8(40) 1(17)  2(13)  4(44) 0035
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Table 4. Comparison between reports among published paper about HCoV

NL63 infection in different areas in the literature (1)

France Belgium Canada Australia New Haven Taiwan
(Vabretet |((Moeseta) |(Bastienetal)|(Ardenetal) |(Esperetal) (Wu et )
al)
Duration Nov 2002 to/Winter Nov 2002to |Nov 2001to |Jan2002to Feb |May 2004
Apr 2003 |seasons of Dec 2003 Feb 2004 2003 to Apr 2005
2003 to 2004
Seasonal Peak in Feb |Jan/Feb 2003 |Peak in Mar |Peak in July Most infirst 10 |Peak in Oct
distribution {2003 2003 (mid-winter)  |weeks of the year 2004
Method RT-PCR RT-PCR (NC, [RT-PCR (NC, |RT-PCR (ORF |RT-PCR (ORF |Red-time
(NC, S ORF 13, ORF 1a) 1a, 1b) 1a) PCR (NC,
gene) ORF1b) ORF 1b)
population  |Inpatients |Inpatients Outpatients  |Outpatients and |Inpatients, NICU |Inpatients
and inpatients|inpatients
Case No 28/300 71279 26/1240 16/840 79/895 7/539
Incidence*  |9.3% 2.3% 2.1% 20% 8.8 % 1.3%
Susceptible |18 cases |6 casesunder (22 cases 14 casesunder |50 casesunder 1 |All cases
population  |junder 2 2 year, 4 under 2 years, [2y4m, al male |year, 49 males, 11|under 3
years males 17 males childrenin NICU |years
Co-infection |- - - 38% (hMPV, [11.8% (hMPV, [42.8%
rate RSV, parainfluenza, (hAdV,
parainfluenza |RSV) hMPV,
[11, B. pertussis, RSV)

L. pneumoniae)
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Table 5. Comparison between reports among published paper about HCoV

NL63 infection in different areas in the literature (11)

France Belgium Canada Austraia New Haven |Taiwan
(Vabret et a) (Moeset a) (Bastienet a) |((Ardeneta) |(Espereta) |[(Wuetad)
Diagnosis |Bronchiolitisand |3 URTI, 4 LRTI |8 81% LRTI, - Croup (71%),
pneumonia 39%, bronchialitis, |Acute pneumonia,
AGE 33%, otitis 1croup, 1 bronchiolitis AGE,
28%, pharyngitis asthma (38%), coup, bronchiolitis
22%, exacerbation {(13%),
conjunctivitis pneumonia
17%
Clinical Fever 619%, Fever 86%, Fever 42%, |Fever 69%, |Fever 53.6%, |Fever 71%,
symptoms |rhinorrhea 39%, (cough 57%, cough 75%, |cough 81%, |cough 76.8%, |cough 100%,
and signs wheezing 29%, |dyspnea 17%, |coryza56%, |rhinorrhea coryza 43%,
respiratory desaturation |Respiratory  |67.9%, dyspnea 43%,
distress43%, |17% distress 50%, |tachypnea Gl problems
diarrhea 29% wheezing 53.6%, , 43%, stridor
44%, rales rhonchi or 71%,
25%, stridor  |rales42.9%, |wheezing
6% retractions 29%, rales or
33.9%, rhonchi 29%
wheezing
35.7%, stridor
7.1%
Image study |- - Abnormal Abnormal Abnormal Abnormal
CXR92% |CXR 56% CXR65.8% |CXR 100%
Treatment |- - 6 antibiotics, |- Unknown 4 O2 usage, 4
8 steroid, 2
bronchodilato bronchodilator
r, 5 steroid , 2 antibiotics
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Fig 1. Seasonal incidence rate of HCoV-NL 63 infection from children

admitted to NTUH from May 2004 to Apr 2005
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Fig 2. LLC-MK2 céll line revealed (a) pre-infected cell line and (b)

cytopathogenic effect after infected with HCoV-NL63, Day 7

(b)
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Fig 3. The indirect immunofluorescence assay (IFA) after serum treatment
from pre-HCoV NL63 infected patient (a) and post-HCoV NL63 infected

patients (b)

(a)

(b)




Fig 4. Children with croup admitted to NTUH and viral epidemics from

May 2004 to Apr 2005
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