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Clinical difference between single infection and coinfection with
respiratory virus: The 2014 single-center study

Yeol Ryoon Woo," Hyun Jin Kim," Min Sub Kim," Hyo Jung Koh," Seong Gyu Lee,* Yeon Hwa Ahn'

Departments of 'Pediatrics and *Laboratory Medicine, Bundang Jesaeng Hospital, Seongnam, Korea

Purpose: We investigated the clinical difference between single infection and coinfection with respiratory virus in hospitalized chil-
dren with acute respiratory tract infections.

Methods: We reviewed 727 patients who were admitted with the diagnosis of acute respiratory infection at the Department of Pe-
diatrics, Bundang Jesaeng Hospital between January and December of 2014. Diagnoses were made using the multiplex reverse
transcriptase polymerase chain reaction (RT-PCR) assay targeting 16 viruses in nasopharyngeal swabs. Subjects were classified as
the single virus infection and coinfection groups.

Results: A total of 439 patients were enrolled; 359 (77.2%) under 24 months. Single virus was detected in 279 (63.6%). Coinfection
with multiple virus was detected in 160 (36.4%): 126 (28.7%) with 2 viruses, 30 (6.8%), and 4 (0.9%) with 3 to 4 viruses. Viral coinfec-
tion was detected in 28 samples (17.5%), with respiratory syncytial virus (RSV) A and rhinovirus being the most dominating combi-
nation. There were no clinical differences between the single infection and coinfection groups, except sputum and the frequency of
high RSV load. Sputum was significantly more frequent in the coinfection group (P=0.043), and the frequency of high RSV load was
significantly higher in the single infection group (P=0.029). Disease severity (high fever, the duration of fever [>5 days], and the
length of hospital stay [> 5 days], O, therapy) did not differ significantly between both groups. RSV was a frequent virus of single in-
fection during winter. Coinfection was most common in winter.

Conclusion: There were no clinical differences between single infection and coinfection, except sputum and the frequency of high
RSV load. (Allergy Asthma Respir Dis 2016:4:360-368)
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Table 1. Demographic and clinical characteristics of the subjects (n=439)

Characteristic Value

Sex, male:female 267:172 (60.8:39.2)

Age (mo)
Mean+SD 18.7+21.7
Range 1-197
Clinical symptoms
Fever 374(85.2)
Cough 420(95.7)
Sputum 366 (83.4)
Rhinorrhea 231(52.6)
Dyspnea 31(7.1)
Physical examination
Inspection
Tachypnea® 128(29.1)
Chest retraction 40(9.1)
Auscultation
Normal 82(187)
Rhonchi 356 (81.1)
Rale 130(29.6)
Wheezing 82(187)
Stridor 16(3.6)
Laboratory findings

WABC (cells/mm?) 11,345+4,303

Neutrophil (%) 40.0+£187
Lymphacyte (%) 480+19.0
Eosinophil (%) 1423
Monacyte (%) 11.0£6.8
CRP (mg/dL) 16+£2.7
Chest X-ray findings
Normal 114(260.0)
Perihilar and peribronchial infiltration 272 (62.0)
Consolidation 52(11.8)
Diagnosis
Pneumonia 242 (55.1)
Bronchiolitis 126(28.7)
Bronchitis 34(7.7)
Croup 26 (5.9)
Asthma exacerbation 4(0.9)
Nasopharyngitis 7(1.6)
Severity
Fever>39°C 107 (24.4)
Duration of fever >5 days 210(47.8)
Length of stay>5 days 207 (47.2)
0, therapy 27(6.2)

Values are presented as number, mean + standard deviation (SD), or number of cases
(%).

WBC, white blood cell; CRP, C-reactive protein.

*1-12 months, respiratory rate > 55/min; 13-36 months, respiratory rate > 30/min;
37-72 months, respiratory rate > 25/min; > 73 months, respiratory rate > 22/min.
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Table 2. Clinical characteristics of excluded subjects (n=128)

Excluded subjects ~ Number WA i) Diagnosis
female mean+SD
Neonate 23 1211 0 Pneumonia (n=14)

Bronchiolitis (n="5)
Bronchitis (n=4)
20.3+34.4 Cerebral palsy (n=1)
Preterm baby (n=1)
Wilms tumor (n=1)
4556 42.1+304 Pneumonia(n=74)
Bronchiolitis (n=9)
Bronchitis (n=8)
Croup (n=3)
Asthma exacerbation (n=2)
Nasopharyngitis (n=5)
Bacterial pneumonia 3 21 546+284 Lungabscess(n=3)
Blood culture (+) 1 1:0 31 Pneumonia (n=1)

Underlying disease 3 1:2

Antimycoplasmal 101
lgM antibody (+)

SD, standard deviation.
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Table 3. Comparison of clinical characteristics between single and coinfection
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Table 3. Continued

. Single infection Coinfection . Single infection Coinfection
Variable (n=279) (n=160) P-value Variable (n=279) (n=160) Pvalue
Male:female 166:113 101:59 0.454 RSV subtype
Age (mo) 18.8+23.2 1864188 0.956 Type A 113(90.4) 76(905) 0177
1-3 45(16.1) 16(100) 0.074 Type B 12(956) 8(95) 0.735
4-12 91 (3256) 47(298) 0.481 RSV load
13-24 77(2756) 63(39.4) 0.110 1+ 5(12.0) 10(119) 0.983
25-60 57 (20.4) 29(18.1) 0558 24 15(12.0) 16(19.0) 0.160
>61 9(32) 5(3.1) 0954 3+ 95(76.0) 52(61.9) 0.029
Clinical symptoms Values are presented as number, mean + standard deviation, or number of cases (%).
Fever 223(83.5) 141(88.1) 0.190 \WBC, white blood cell; CRP. C-reactive protein; RSV, respiratory syncytial virus; RV,
Cough 264(94.6) 157(98.1) 0.056 rhinovirus; AdV, adenovirus; MPV, metapneumovirus.
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Table 4. Comparison of severity between single and coinfection

Varitle Si foton Conecton
Fever (>39°C) 54(19.4) 42(26.3) 0.453
Duration of fever>5 days 126 (45.2) 84(52.5) 0.138
LOS >5 days 134(30.5) 73(16.6) 0.627
0; therapy 21(7.5) 6(3.8) 0.113

Values are presented as number of cases (%)
LOS, length of stay.

Table 5. Prevalence of viral single and coinfection

Viral single and coinfection No. of cases (%).

No. of patients

1 Viral infection 279(63.6)
2 Viral infection 126 (28.7)
3 Viral infection 30(6.8)
4 Viral infection 4(09)
No. of single infection
RSV 125(44.8)
RV 52(18.6)
MPV 29(10.4)
PIV 23(8.2)
AdV 15(5.4)
BoV 14(5.0)
CoV 10(3.6)
IFV 6(2.2)
Ev 5(1.8)
Common 2 viral infection
RSV+RV 28(17.5)
RSV+AdV 14(8.8)
RSV+CoV 12(7.5)
RV+MPV 8(5.0)
RSV+BoV 7(4.4)
RV+AdV 7(4.4)
Common 3 viral infection
RSV+RV+AdV 3(1.9)
RSV+RV+BoV 3(1.9)
RV+AdV+MPV 3(1.9)
Common 4 viral infection
RSV+RV+CoV+BoV 1(0.6)
RSV+RV+AdV+BoV 1(0.6)
RSV+RV+AdV+EV 1(0.6)
RSV+CoV+AdV+BoV 1(0.6)

RSV, respiratory syncytial virus; RV, rhinovirus; MPV, metapneumovirus; PIV, parain-
fluenza; AdV, adenovirus; BoV, bocavirus; CoV, coronavirus; EV, enterovirus; IFV, influ-
enza virus.
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Fig. 1. Percentage of coinfection, by respiratory virus. RSV, respiratory syncytial
virus; RV, rhinovirus; MPV, metapneumovirus; PIV, parainfluenza; AdV, adenovi-
rus; BoV, bocavirus; CoV, coronavirus; EV, enterovirus; IFV, influenza virus.

Table 6. Prevalence of single and coinfection for 4 viral subtypes

Virus Single infection (n=279) Coinfection (n=160)
RSV type A 113(40.5) 76(47.5)
RSV type B 12(4.3) 8(5.0)
PIV type 1 20(72) 16(10.1)
PIV type 2 0(0) 0(0)
PIV type 3 3(1.1) 3(1.9)
PIV type 4 0(0) 6(38)
CoVv0C34 7(25) 21(13.2)
CoV NL63 2(07) 6(3.8)
CoV 229E 1(0.4) 1(0.6)
IFV type A 5(1.8) 4(25)
IFV type B 1(0.4) 1(06)

Values are presented as number of cases (%).
RSV, respiratory syncytial virus; PIV, parainfluenza; CoV, coronavirus; IFV, influenza virus.
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