








 

 

 54

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Evolutionary relationships of 125 HRV taxa (VP4/VP2 protocol).  The evolutionary 
history was inferred using the Neighbor-Joining method [1]. The bootstrap consensus tree 
inferred from 1000 replicates [4] is taken to represent the evolutionary history of the taxa 
analyzed [4]. Branches corresponding to partitions reproduced in less than 50% bootstrap 
replicates are collapsed. The tree is drawn to scale, with branch lengths in the same units as 
those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances 
were computed using the Maximum Composite Likelihood method [2] and are in the units of the 
number of base substitutions per site. All positions containing gaps and missing data were 
eliminated from the dataset (Complete deletion option). There were a total of 348 positions in the 
final dataset. Phylogenetic analyses were conducted in MEGA4 [3].  Prefix ARTI.RS denotes 
study specimens.           

Source: 1. Saitou N & Nei M (1987) The neighbor-joining method: A new method for reconstructing phylogenetic trees. 
Molecular Biology and Evolution 4:406-425.   
2. Tamura K, Nei M & Kumar S (2004) Prospects for inferring very large phylogenies by using the neighbor-joining 
method. Proceedings of the National Academy of Sciences (USA) 101:11030-11035.  
3. Tamura K, Dudley J, Nei M & Kumar S (2007) MEGA4: Molecular Evolutionary Genetics Analysis (MEGA) software 
version 4.0. Molecular Biology and Evolution 24:1596-1599. 
4. Felsenstein J (1985) Confidence limits on phylogenies: An approach using the bootstrap. Evolution 39:783-791. 
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Figure 3. Detail of Figure 2, HRV A phylogeny.      
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Figure 4. Detail of Figure 2, HRV B and Coxsackievirus phylogeny.   
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Figure 5. Detail of Figure 2, HRV C phylogeny.      
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Table 3 Virus-specific mono-infection and coinfection prevalence estimates for all specimens, without duplicates (n=421) 
  

Virus 
Mono-infection,  

n (% Total Positivea) 
Co-infection,  

n (% Total Positivea) 
Total Positive, 

 n (% Total Specimensb) 
95% CIc 

Add 7 (46.7) 8 (53.3) 15 (3.6) 2.0-5.8 
HRV 67 (65.1) 36 (34.9) 103 (24.5) 20.4-28.9 
HBoV 16 (50.0) 16 (50.0) 32 (7.6) 5.3-10.6 
hMPV 20 (71.4) 8 (28.6) 28 (6.7) 4.5-9.5 
CoxS 0 (0) 1 (100) 1 (0.2) 0.0-1.3 
Flu A 5 (100) 0 (0) 5 (1.2) 0.4-2.8 
Flu B 6 (100) 0 (0) 6 (1.4) 0.5-3.1 
RSV 51 (65.4) 27 (34.6) 78 (18.5) 14.9-22.6 
PIV 1 1 (100) 0 (0) 1 (0.2) 0.0-11.3 
PIV 2 1 (100) 0 (0) 1 (0.2) 0.0-11.3 
PIV 3 13 (61.9) 8 (38.1) 21 (5.0) 3.1-7.5 
PIV NOS 0 (0) 3 (100) 3 (0.7) 0.2-2.1 
Total 187 (78.9) 50 (21.1) 237 (56.3) 51.4-61.1 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=421. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens. 
 
d Ad genotypes include Ad1 (n=1, 0% coinfected),  Ad2 (n=4, 75.0% coinfected), Ad3 (n=7, 57.1% coinfected), Ad5 (n=1, 
0% coinfected), Ad41 (n=1, 100% coinfected), and non-typeable (n=1, 0% coinfected).
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Table 4 Frequency of viral coinfections for all specimens, without duplicates 
(n=421) 
 
Co-detected Viruses N 
2 Viruses   
HRV + RSV 14 
HRV + HBoV 6 
HRV + PIV3 4 
HRV + hMPV 3 
HBoV + RSV 2 
Ad + RSV 2 
Ad + HRV 2 
PIV 3 + HBoV 2 
PIV 3 + RSV 2 
hMPV + RSV 2 
PIV 3 + hMPV 1 
PIV NOS + RSV 1 
hMPV + CoxS 1 
HBoV + Ad 1 
3 Viruses  
Ad + HRV + HBoV 2 
HRV + HBoV + hMPV 1 
HRV + HBoV + RSV 1 
HRV + hMPV + RSV 1 
HRV + PIV NOS + RSV 1 
hMPV + PIV NOS + RSV 1 
Ad + HRV + RSV 1 
Total 50 

 
Note: CoxS (coxsackievirus), PIV NOS (parainfluenza virus not otherwise 
specified). 
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Table 5 Virus-specific mono-infection and coinfection prevalence estimates for specimens from children with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates (n=349) 
  

Virus 
Mono-infection,  

n (% Total Positivea) 
Co-infection,  

n (% Total Positivea) 
Total Positive, 

 n (% Total Specimensb) 
95% CIc 

Add 7 (46.7) 8 (53.3) 15 (4.3) 2.4-7.0 
HRV 62 (64.6) 34 (35.4) 96 (27.5) 22.9-32.5 
HBoV 14 (48.3) 15 (51.7) 29 (8.3) 5.6-11.7 
hMPV 19 (70.4) 8 (29.6) 27 (7.7) 5.2-11.1 
CoxS 0 (0) 1 (100) 1 (0.3) 0.0-1.6 
Flu A 5 (100) 0 (0) 5 (1.4) 0.5-3.3 
Flu B 5 (100) 0 (0) 5 (1.4) 0.5-3.3 
RSV 43 (65.2) 23 (34.8) 66 (18.9) 14.9-23.4 
PIV 1 1 (100) 0 (0) 1 (0.3) 0.0-1.6 
PIV 2 1 (100) 0 (0) 1 (0.3) 0.0-1.6 
PIV 3 11 (61.1) 7 (38.9) 18 (5.2) 3.1-8.0 
PIV NOS 0 (0) 3 (100) 3 (0.9) 0.2-2.5 
Total 168 (78.5) 46 (21.5) 214 (61.3) 56.0-66.5 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=349. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens. 
 
d Ad genotypes include Ad1 (n=1, 0% coinfected),  Ad2 (n=4, 75.0% coinfected), Ad3 (n=7, 57.1% coinfected), Ad5 (n=1, 
0% coinfected), Ad41 (n=1, 100% coinfected), and non-typeable (n=1, 0% coinfected).
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Table 6 Frequency of viral coinfections for specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI, without duplicates (n=349) 
 
Co-detected Viruses N 
2 Viruses   
HRV + RSV 12 
HRV + HBoV 6 
HRV + PIV3 4 
HRV + hMPV 3 
HBoV + RSV 2 
Ad + RSV 2 
Ad + HRV 2 
PIV NOS + RSV 2 
PIV 3 + HBoV 2 
PIV 3 + hMPV 1 
hMPV + RSV 1 
hMPV + CoxS 1 
HBoV + Ad 1 
3 Viruses  
Ad + HRV + HBoV 2 
HRV + HBoV + hMPV 1 
HRV + HBoV + RSV 1 
HRV + hMPV + RSV 1 
HRV + PIV NOS + RSV 1 
Ad + HRV + RSV 1 
Total 46 

 
Note: CoxS (coxsackievirus), PIV NOS (parainfluenza virus not otherwise 
specified). 
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Table 7 Virus-specific mono-infection and coinfection prevalence estimates for specimens from children with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in the absence of 
traditional symptoms, without duplicates (n=405) 
  

Virus 
Mono-infection,  

n (% Total Positivea) 
Co-infection,  

n (% Total Positivea) 
Total Positive, 

 n (% Total Specimensb) 
95% CIc 

Add 7 (46.7) 8 (53.3) 15 (3.7) 2.1-6.0 
HRV 66 (65.4) 35 (34.6) 101 (24.9) 20.8-29.5 
HBoV 15 (50.0) 15 (50.0) 30 (7.4) 5.1-10.4 
hMPV 20 (71.4) 8 (28.6) 28 (6.9) 4.6-9.8 
CoxS 0 (0) 1 (100) 1 (0.3) 0.0-1.4 
Flu A 5 (100) 0 (0) 5 (1.2) 0.4-2.9 
Flu B 6 (100) 0 (0) 6 (1.5) 0.6-3.2 
RSV 48 (65.8) 25 (34.2) 73 (18.0) 14.4-22.1 
PIV 1 1 (100) 0 (0) 1 (0.3) 0.0-1.4 
PIV 2 1 (100) 0 (0) 1 (0.3) 0.0-1.4 
PIV 3 12 (60.0) 8 (40.0) 20 (4.9) 3.0-7.5 
PIV NOS 0 (0) 3 (100) 3 (0.7) 0.2-2.2 
Total 181 (79.0) 48 (21.0) 229 (56.5) 51.6-61.4 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=405. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens. 
 
d Ad genotypes include Ad1 (n=1, 0% coinfected),  Ad2 (n=4, 75.0% coinfected), Ad3 (n=7, 57.1% coinfected), Ad5 (n=1, 
0% coinfected), Ad41 (n=1, 100% coinfected), and non-typeable (n=1, 0% coinfected).
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Table 8 Frequency of viral coinfections for specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI or concern for ARTI in the absence of traditional symptoms, 
without duplicates (n=405) 
 
Co-detected Viruses N 
2 Viruses   
HRV + RSV 13 
HRV + HBoV 6 
HRV + PIV3 4 
HRV + hMPV 3 
HBoV + RSV 2 
Ad + RSV 2 
Ad + HRV 2 
PIV NOS + RSV 2 
PIV 3 + HBoV 2 
PIV 3 + RSV 1 
PIV 3 + hMPV 1 
hMPV + RSV 1 
hMPV + CoxS 1 
HBoV + Ad 1 
3 Viruses  
Ad + HRV + HBoV 2 
HRV + HBoV + hMPV 1 
HRV + HBoV + RSV 1 
HRV + hMPV + RSV 1 
HRV + PIV NOS + RSV 1 
Ad + HRV + RSV 1 
Total 48 

 
Note: CoxS (coxsackievirus), PIV NOS (parainfluenza virus not otherwise 
specified). 
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Table 9 Virus-specific mono-infection and coinfection prevalence estimates for specimens from eligible children excluded 
from study due to unavailable specimen, without duplicates (n=105) 
  

Virusa 
Mono-infection,  

n (% Total Positiveb) 
Co-infection,  

n (% Total Positiveb) 
Total Positive, 

 n (% Total Specimensc) 
95% CId 

Ade 2 (66.7) 1 (33.3) 3 (2.9) 0.6-8.1 
Flu A 3 (100) 0 (0) 3 (2.9) 0.6-8.1 
Flu B 5 (100) 0 (0) 5 (4.8) 1.6-10.8 
RSV 54 (96.4) 2 (3.6) 56 (53.3) 43.3-63.1 
PIV 1 0 (0) 0 (0) 0 (0) NA 
PIV 2 2 (66.7) 1 (33.3) 3 (2.9) 0.6-8.1 
PIV 3 6 (100) 0 (0) 6 (5.7) 2.1-12.0 
PIV NOS 0 (0) 0  (0) 0 (0) NA 
Total 72 (97.3) 2 (2.7) 74 (70.5) 60.8-79.0 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Limited to UIHC Clinical Microbiology Laboratory virological assays. 
 
b Denominator is virus-specific total number of positive specimens. 
 
c Denominator is total number of specimens, n=105. 
 
d 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens.  
 

e Ad genotypes not determined.
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Table 10 Frequency of viral coinfections for specimens from eligible children 
excluded from study due to unavailable specimen, without duplicates (n=105) 
 
Co-detected Viruses N 
RSV + Ad 1 
RSV + PIV 2 1 
Total 2 
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Table 11 Demographic characteristics of children for all specimens with accessible medical record information, without 
duplicates (n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=6) 

RSV       
(n=50) 

All PIVa    
(n=15) 

Coinfection    
(n=50) 

Gender             

   Female 187 (46.0) 104 (44.8) 83 (47.4) 3 (42.9) 31 (47.7) 7 (46.7) 11 (57.9) 2 (40.0) 1 (16.7) 23 (46.0) 7 (46.7) 19 (38.0) 

   Male 220 (54.0) 128 (55.2) 92 (52.6) 4 (57.1) 34 (52.3) 8 (53.3) 8 (42.1) 3 (60.0) 5 (83.3) 27 (54.0) 8 (53.3) 31 (62.0) 

Age (years)             

   0 to < 0.5 153 (37.6) 76 (32.8) 77 (44.0) 1 (14.3) 24 (36.9) 2 (13.3) 6 (31.6) 0 (0) 1 (16.7) 24 (48.0) 5 (33.3) 13 (26.0) 

   0.5 to < 1 49 (12.0) 41 (17.7) 8 (4.6) 3 (42.9) 11 (16.9) 4 (26.7) 5 (26.3) 0 (0) 0 (0) 6 (12.0) 1 (6.7) 11 (22.0) 

   1 to < 5 149 (36.6) 86 (37.1) 63 (36.0) 2 (28.6) 19 (29.2) 7 (46.7) 6 (31.6) 4 (80.0) 2 (33.3) 18 (36.0) 8 (53.3) 20 (40.0) 

   ≥ 5 56 (13.8) 29 (12.5) 27 (15.4) 1 (14.3) 11 (16.9) 2 (13.3) 2 (10.5) 1 (20.0) 3 (50.0) 2 (4.0) 1 (6.7) 6 (12.0) 

Race             

   Caucasian 272 (72.9) 158 (73.8) 114 (71.1) 4 (66.7) 43 (72.8) 11 (73.3) 15 (88.2) 4 (80.0) 6 (100) 30 (63.8) 11 (78.6) 34 (75.6) 
   African- 
   American 42 (11.3) 23 (10.8) 19 (12.0) 2 (33.3) 7 (11.9) 2 (13.3) 1 (5.9) 0 (0) 0 (0) 8 (17.0) 0 (0) 3 (6.7) 

   Hispanic 34 (9.1) 20 (9.4) 14 (8.8) 0 (0) 6 (10.2) 1 (6.7) 1 (5.9) 1 (20.0) 0 (0) 6 (12.8) 2 (14.3) 3 (6.7) 

   Other 25 (6.7) 13 (6.1) 12 (7.6) 0 (0) 3 (5.1) 1 (6.7) 0 (0) 0 (0) 0 (0) 3 (6.4) 1 (7.1) 5 (11.1) 

   Missing 34 18 16 1 6 0 2 0 0 3 1 5 

Medicaid             

   Yes 193 (47.8) 109 (47.4) 84 (48.3) 1 (16.7) 31 (47.7) 5 (33.3) 10 (52.6) 0 (0) 2 (33.3) 29 (59.2) 8 (53.3) 23 (46.0) 

   No 211 (52.2) 121 (52.6) 90 (51.7) 5 (83.3) 34 (52.3) 10 (66.7) 9 (47.4) 5 (100) 4 (66.7) 20 (40.8) 7 (46.7) 27 (54.0) 

   Missing 3 2 1 1 0 0 0 0 0 1 0 0 

Urban/Rural             

   Urban 244 (60.1) 142 (61.2) 102 (58.6) 4 (57.1) 43 (66.2) 9 (60.0) 7 (36.8) 5 (100) 2 (33.3) 36 (72.0) 8 (53.3) 28 (56.0) 

   Large rural 63 (15.5) 33 (14.2) 30 (17.2) 1 (14.3) 6 (9.2) 1 (6.7) 7 (36.8) 0 (0) 2 (33.3) 5 (10.0) 2 (13.3) 9 (18.0) 

   Small rural 49 (12.1) 30 (12.9) 19 (10.9) 1 (14.3) 8 (12.3) 3 (20.0) 3 (15.8) 0 (0) 0 (0) 7 (14.0) 3 (20.0) 5 (10.0) 

   Isolated rural 50 (12.3) 27 (11.6) 23 (13.2) 1 (14.3) 8 (12.3) 2 (13.3) 2 (10.5) 0 (0) 2 (33.3) 2 (4.0) 2 (13.3) 8 (16.0) 

   Missing 1 0 1 0 0 0 0 0 0 0 0 0 
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Table 11 Continued 
 

 Number of Specimens (%)          

 

 
Total       

(n=407) 
Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection     
(n=50) 

Smoke exposure             

   None 110 (65.9) 64 (62.1) 46 (71.9) 3 (75.0) 16 (69.6) 4 (57.1) 3 (37.5) 2 (66.7) 1 (50.0) 14 (63.6) 7 (87.5) 14 (53.9) 

   Direct 18 (10.8) 10 (9.7) 8 (12.5) 0 (0) 1 (4.4) 0 (0) 2 (25.0) 0 (0) 1 (50.0) 1 (4.6) 0 (0) 5 (19.2) 

   Indirect 39 (23.4) 29 (28.2) 10 (15.6) 1 (25.0) 6 (26.1) 3 (42.9) 3 (37.5) 1 (33.3) 0 (0) 7 (31.8) 1 (12.5) 7 (26.9) 

   Missing 240 129 111 3 42 8 11 2 4 28 7 24 

 
 Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 12 Mean age of children for all specimens with accessible medical record information, without duplicates (n=407) 
 

 Total      
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad        
(n=7) 

HRV      
(n=65) 

HBoV     
(n=15) 

hMPV     
(n=19) 

Flu A      
(n=5) 

Flu B      
(n=6) 

RSV      
(n=50) 

All PIV a   
(n=15) 

Coinfection   
(n=50) 

 

Age (years)              

   Mean 2.07 1.99 2.18 2.04 2.17 1.95 1.87 4.44 4.35 1.23 2.04 2.04  

   Std deviation 2.51 2.34 2.73 2.99 2.63 1.98 1.97 2.60 2.85 1.59 1.96 2.53  

   Minimum 0.00 0.01 0.00 0.01 0.03 0.20 0.13 1.51 0.31 0.02 0.06 0.10  

   Maximum 9.79 9.73 9.80 8.64 9.73 6.94 6.13 8.59 7.31 7.44  6.71 9.62  

 
Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table 13 Clinical characteristics (indicators of severity) associated with specimens for all children with accessible medical 
record information, without duplicates (n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection        
(n=50) 

Inpatient             

   Yes 313 (76.9) 174 (75.0) 139 (79.4) 6 (85.7) 50 (76.9) 15 (100) 19 (100) 1 (20.0) 1 (16.7) 36 (72.0) 11 (73.3) 35 (70.0) 

   No 94 (23.1) 58 (25.0) 36 (20.6) 1 (14.3) 15 (23.1) 0 (0) 0 (0) 4 (80.0) 5 (83.3) 14 (28.0) 4 (26.7) 15 (30.0) 
ICU admission,  
if hospitalized            

   Ever 122 (39.0) 46 (26.4) 76 (54.7) 1 (16.7) 15 (30.0) 8 (53.3) 4 (21.1) 0 (0) 1 (100) 13 (36.1) 0 (0) 4 (11.4) 

   Never 191 (61.0) 128 (73.6) 63 (45.3) 5 (83.3) 35 (70.0) 7 (46.7) 15 (79.0) 1 (100) 0 (0) 23 (63.9) 11 (100) 31 (88.6) 

ICU at collection           

   Yes 113 (36.1) 44 (25.3) 69 (49.6) 1 (16.7) 15 (30.0) 7 (46.7) 3 (15.8) 0 (0) 1 (100) 13 (36.1) 0 (0) 4 (11.4) 

   No 200 (63.9) 130 (74.7) 70 (50.4) 5 (83.3) 35 (70.0) 8 (53.3) 16 (84.2) 1 (100) 0 (0) 23 (63.9) 11 (100) 31 (88.6) 
Mechanically 
ventilated             

   Yes 69 (17.0) 23 (9.9) 46 (26.3) 1 (14.3) 7 (10.8) 4 (26.7) 2 (10.5) 0 (0) 0 (0) 8 (16.0) 0 (0) 1 (2.0) 

   No 338 (83.1) 209 (90.1) 129 (73.7) 6 (85.7) 58 (89.2) 11 (73.3) 17 (89.5) 5 (100) 6 (100) 42 (84.0) 15 (100) 49 (98.0) 
Oxygen  
requirement            

   Yes 181 (44.5) 91 (39.2) 90 (51.4) 2 (28.6) 21 (32.3) 12 (80.0) 10 (52.6) 0 (0) 1 (16.7) 24 (48.0) 3 (20.0) 18 (36.0) 

   No 226 (55.5) 141 (60.8) 85 (48.6) 5 (71.4) 44 (67.7) 3 (20.0) 9 (47.4) 5 (100) 5 (83.3) 26 (52.0) 12 (80.0) 32 (64.0) 
Bronchodilator  
administered            

   Yes 114 (28.0) 86 (37.1) 28 (16.0) 1 (14.3) 17 (26.2) 9 (60.0) 8 (42.1) 2 (40.0) 0 (0) 27 (54.0) 2 (13.3) 20 (40.0) 

   No 293 (72.0) 146 (62.9) 147 (84.0) 6 (85.7) 48 (73.9) 6 (40.0) 11 (57.9) 3 (60.0) 6 (100) 23 (46.0) 13 (86.7) 30 (60.0) 
Oxygen saturation  
< 90%            

   Yes 137 (33.7) 70 (30.2) 67 (38.3) 1 (14.3) 17 (26.2) 8 (53.3) 6 (31.6) 0 (0) 1 (16.7) 20 (40.0) 2 (13.3) 15 (30.0) 

   No 270 (66.3) 162 (69.8) 108 (61.7) 6 (85.7) 48 (73.9) 7 (46.7) 13 (68.4) 5 (100) 5 (83.3) 30 (60.0) 13 (86.7) 35 (70.0) 

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 14 Clinical characteristics (length of hospitalization) associated with specimens for all children with accessible 
medical record information, without duplicates (n=407) 
 

 Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV      
(n=65) 

HBoV     
(n=15) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV      
(n=50) 

All PIV a   
(n=15) 

Coinfection   
(n=50) 

 

UIHC hospitalization              

   Length of stay, 
   days             

 

      N 313 174 139 6 50 15 19 1 1 36 11 35  

      Median 5.00 3.00 8.00 3.50 3.00 6.00 6.00 5.00 153.00 3.00 2.00 2.00  

      Mean 22.01 15.43 30.24 3.17 12.36 23.40 34.58 5.00 153.00 14.75 2.73 9.17  

      Std deviation 46.51 41.65 50.93 1.83 31.48 41.00 88.99 NA NA 27.22 1.68 28.70  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 5.00 204.00 140.00 369.00 5.00 153.00 112.00 6.00 172.00  

   Non-ICU days              

      N 253 161 92 5 46 12 18 1 0 33 11 35  

      Median 3.00 2.00 3.00 3.00 2.00 2.50 5.00 5.00 NA 2.00 2.00 2.00  

      Mean 6.86 7.34 6.01 2.80 5.20 3.42 28.78 5.00 NA 3.82 2.73 5.97  

      Std deviation 24.49 30.15 7.78 1.79 11.45 3.55 85.69 NA NA 4.40 1.68 11.48  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 NA 1.00 1.00 1.00  

      Maximum 369.00 369.00 55.00 5.00 77.00 12.00 369.00 5.00 NA 19.00 6.00 67.00  

   ICU days              

      N 122 46 76 1 15 8 4 0 1 13 0 4  

      Median 15.50 10.00 25.50 5.00 5.00 9.00 10.00 NA 153.00 16.00 NA 2.50  

      Mean 42.27 32.67 48.08 5.00 25.27 38.75 34.75 NA 153.00 31.15 NA 28.00  

      Std deviation 57.40 48.68 61.52 NA 51.89 52.51 54.97 NA NA 38.24 NA 51.34  

      Minimum <1.00 <1.00 1.00 5.00 <1.00 1.00 2.00 NA 153.00 2.00 NA 2.00  

      Maximum 377.00 204.00 377.00 5.00 204.00 140.00 117.00 NA 153.00 112.00 NA 105.00  
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Table 14 Continued 
 

 Total      
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad      
(n=7) 

HRV      
(n=65) 

HBoV     
(n=15) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV      
(n=50) 

All PIV a   
(n=15) 

Coinfection   
(n=50) 

 

Total hospitalization,  
daysb            

 

      N 313 174 139 6 50 15 19 1 1 36 11 35  

      Median 5.00 3.00 8.00 4.00 3.00 6.00 6.00 5.00 153.00 3.00 2.00 3.00  

      Mean 22.80 16.64 30.51 3.50 15.70 24.07 34.68 5.00 153.00 15.06 4.09 9.29  

      Std deviation 47.46 43.68 50.92 2.17 40.20 41.00 88.95 NA NA 27.15 5.49 28.85  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 6.00 204.00 140.00 369.00 5.00 153.00 112.00  20.00 173.00  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes non-UIHC hospitalizations when applicable. 
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Table 15 Clinical characteristics (antimicrobial use and inflammation markers) associated with specimens for all children 
with accessible medical record information, without duplicates (n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection    
(n=50) 

Antimicrobial use            

   Prior useb            

      Yes 121 (29.7) 71 (30.6) 50 (28.6) 3 (42.9) 22 (33.9) 4 (26.7) 5 (26.3) 1 (20.0) 0 (0) 17 (34.0) 2 (13.3) 17 (34.0) 

      No 286 (70.3) 161 (69.4) 125 (71.4) 4 (57.1) 43 (66.2) 11 (73.3) 14 (73.7) 4 (80.0) 6 (100) 33 (66.0) 13 (86.7) 33 (66.0) 

   UIHC administered            

      Yes 243 (59.7) 130 (56.0) 113 (64.6) 4 (57.1) 35 (53.9) 11 (73.3) 13 (68.4) 2 (40.0) 3 (50.0) 25 (50.0) 8 (53.3) 29 (58.0) 

      No 164 (40.3) 102 (44.0) 62 (35.4) 3 (42.9) 30 (46.2) 4 (26.7) 6 (31.6) 3 (60.0) 3 (50.0) 25 (50.0) 7 (46.7) 21 (42.0) 

   Take-home prescription           

      Yes 106 (26.0) 70 (30.2) 36 (20.6) 2 (28.6) 17 (26.2) 5 (33.3) 8 (42.1) 2 (40.0) 1 (16.7) 10 (20.0) 6 (40.0) 19 (38.0) 

      No 301 (74.0) 162 (69.8) 139 (79.4) 5 (71.4) 48 (73.9) 10 (66.7) 11 (57.9) 3 (60.0) 5 (83.3) 40 (80.0) 9 (60.0) 31 (62.0) 

Leukopenia             

   Yes 73 (23.4) 40 (23.4) 33 (23.4) 1 (16.7) 8 (16.7) 1 (7.1) 5 (27.8) 1 (33.3) 3 (100) 11 (32.4) 3 (30.0) 7 (20.0) 

   No 239 (76.6) 131 (76.6) 108 (76.6) 5 (83.3) 40 (83.3) 13 (92.9) 13 (72.2) 2 (66.7) 0 (0) 23 (67.6) 7 (70.0) 28 (80.0) 

   Missing 95 61 34 1 17 1 1 2 3 16 5 15 

Leukocytosis             

   Yes 81 (26.0) 42 (24.6) 39 (27.7) 2 (33.3) 13 (27.1) 9 (64.3) 5 (27.8) 0 (0) 0 (0) 5 (14.7) 1 (1.0) 7 (20.0) 

   No 231 (74.0) 129 (75.4) 102 (72.3) 4 (66.7) 35 (72.9) 5 (35.7) 13 (72.2) 3 (100) 3 (100) 29 (85.3) 9 (90.0) 28 (80.0) 

   Missing 95 61 34 1 17 1 1 2 3 16 5 15 

CRP > 0.5 mg/dl              

   Yes 172 (67.2) 92 (69.2) 80 (65.0) 5 (100) 24 (61.5) 11 (84.6) 11 (73.3) 1 (100) 2 (100) 15 (55.6) 8 (88.9) 15 (68.2) 

   No 84 (32.8) 41 (30.8) 43 (35.0) 0 (0) 15 (38.5) 2 (15.4) 4 (26.7) 0 (0) 0 (0) 12 (44.4) 1 (11.1) 7 (31.8) 

   Missing 151 99 52 2 26 2 4 4 4 23 6 28 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Denotes antibiotics used prior to UIHC episode during which specimen was collected. 
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Table 16 Clinical characteristics (diagnoses) associated with specimens for all children with accessible medical record 
information, without duplicates (n=407) 
 

 Number of Specimens (%)                   

Total        
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad        
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection    
(n=50) 

ARTI             

   None 15 (3.7) 8 (3.5) 7 (4.0) 0 (0) 1 (1.5) 1 (6.7) 0 (0) 0 (0) 0 (0) 3 (6.0) 1 (6.7) 2 (4.0) 

   Physician diagnosed 190 (46.7) 134 (57.8) 56 (32.0) 5 (71.4) 33 (50.8) 7 (46.7) 15 (79.0) 3 (60.0) 1 (16.7) 35 (70.0) 5 (33.3) 30 (60.0) 
   Physician documented  
      symptoms 156 (38.3) 78 (33.6) 78 (44.6) 2 (28.6) 27 (41.5) 6 (40.0) 4 (21.1) 2 (40.0) 4 (66.7) 8 (16.0) 8 (53.3) 17 (34.0) 
   Concern for ARTI without 
      traditional symptoms 46 (11.3) 12 (5.2) 34 (19.4) 0 (0) 4 (6.2) 1 (6.7) 0 (0) 0 (0) 1 (16.7) 4 (8.0) 1 (6.7) 1 (2.0) 

Diagnosis             

   Bronchiolitis             

      Yes 45 (11.1) 40 (17.2) 5 (2.9) 0 (0) 4 (6.2) 2 (13.3) 3 (15.8) 0 (0) 0 (0) 21 (42.0) 1 (6.7) 9 (18.0) 

      No 362 (88.9) 192 (82.8) 170 (97.1) 7 (100) 61 (93.8) 13 (86.7) 16 (84.2) 5 (100) 6 (100) 29 (58.0) 14 (93.3) 41 (82.0) 

   Pneumonia             

      Yes 87 (21.4) 53 (22.8) 34 (19.4) 1 (14.3) 11 (16.9) 5 (33.3) 9 (47.4) 0 (0) 0 (0) 10 (20.0) 2 (15.4) 15 (30.0) 

      No 326 (78.6) 179 (77.2) 141 (80.6) 6 (85.7) 54 (83.1) 10 (66.7) 10 (52.6) 5 (100) 6 (100) 40 (80.0) 13 (84.6) 35 (70.0) 

   Respiratory tract infection            

      Yes 106 (26.0) 65 (28.0) 41 (23.4) 5 (71.4) 25 (38.5) 3 (20.0) 7 (36.8) 1 (20.0) 1 (16.7) 7 (14.0) 5 (33.3) 11 (22.0) 

      No 301 (74.0) 167 (72.0) 134 (76.6) 2 (28.6) 40 (61.5) 12 (80.0) 12 (63.2) 4 (80.0) 5 (83.3) 43 (86.0) 10 (66.7) 39 (78.0) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 17 Clinical characteristics (symptoms) associated with specimens for all children with accessible medical record 
information, with duplicates (n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad        
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection      
(n=50) 

Fever             

   Yes 222 (54.6) 133 (57.3) 89 (50.9) 6 (85.7) 28 (43.1) 8 (53.3) 18 (94.7) 5 (100) 6 (100) 24 (48.0) 5 (33.3) 28 (56.0) 

    No 185 (45.5) 99 (42.7) 86 (49.1) 1 (14.3) 37 (56.9) 7 (46.7) 1 (5.3) 0 (0) 0 (0) 26 (52.0) 10 (66.7) 22 (44.0) 

Nasal              

   Yes 164 (40.3) 114 (49.1) 50 (28.6) 5 (71.4) 30 (46.2) 6 (40.0) 10 (52.6) 4 (80.0) 3 (50.0) 22 (44.0) 5 (33.3) 29 (58.0) 

   No 243 (59.7) 118 (50.9) 125 (71.4) 2 (28.6) 35 (53.9) 9 (60.0) 9 (47.4) 1 (20.0) 3 (50.0) 28 (56.0) 10 (66.7) 21 (42.0) 

Cough             

   Yes 220 (54.1) 152 (65.5) 68 (38.9) 5 (71.4) 35 (53.9) 8 (53.3) 17 (89.5) 5 (100) 4 (66.7) 29 (58.0) 9 (60.0) 40 (80.0) 

   No 187 (46.0) 80 (34.5) 107 (61.1) 2 (28.6) 30 (46.2) 7 (46.7) 2 (10.5) 0 (0) 2 (33.3) 21 (42.0) 6 (40.0) 10 (20.0) 

Wheeze             

   Yes 74 (18.2) 62 (26.7) 12 (6.9) 1 (14.3) 18 (27.7) 5 (33.3) 5 (26.3) 1 (20.0) 0 (0) 16 (32.0) 2 (13.3) 14 (28.0) 

   No 333 (81.8) 170 (73.3) 163 (93.1) 6 (85.7) 47 (72.3) 10 (66.7) 14 (73.7) 4 (80.0) 6 (100) 34 (68.0) 13 (86.7) 36 (72.0) 

Tachypnea             

   Yes 30 (7.4) 21 (9.1) 9 (5.1) 0 (0) 5 (7.7) 3 (20.0) 3 (15.8) 0 (0) 0 (0) 4 (8.0) 2 (13.3) 4 (8.0) 

   No 377 (92.6) 211 (90.9) 166 (94.9) 7 (100) 60 (92.3) 12 (80.0) 16 (84.2) 5 (100) 6 (100) 46 (92.0) 13 (86.7) 46 (92.0) 
Increased work of  
breathing            

   Yes 98 (24.1) 66 (28.5) 32 (18.3) 1 (14.3) 20 (30.8) 4 (26.7) 5 (26.3) 0 (0) 0 (0) 19 (38.0) 4 (26.7) 13 (26.0) 

   No 309 (75.9) 166 (71.6) 143 (81.7) 6 (85.7) 45 (69.2) 11 (73.3) 14 (73.7) 5 (100) 6 (100) 31 (62.0) 11 (73.3) 46 (92.0) 

Gastrointestinal             

   Yes 128 (31.5) 80 (34.9) 47 (26.9) 2 (28.6) 18 (27.7) 2 (13.3) 10 (52.6) 2 (40.0) 2 (33.3) 24 (48.0) 4 (26.7) 17 (34.0) 

   No 279 (68.6) 151 (65.1) 128 (73.1) 5 (71.4) 47 (72.3) 13 (86.7) 9 (47.4) 3 (60.0) 4 (66.7) 26 (52.0) 11 (73.3) 33 (66.0) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 18 Clinical characteristics (medical history) associated with specimens for all children with accessible medical 
record information, without duplicates (n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad        
(n=7) 

HRV       
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIV a    
(n=15) 

Coinfection    
(n=50) 

Respiratory condition            

   Any             

      Yes 144 (35.4) 86 (37.1) 58 (33.1) 1 (14.3) 30 (46.2) 8 (53.3) 4 (21.1) 4 (80.0) 2 (33.3) 16 (32.0) 3 (20.0) 18 (36.0) 

      No 263 (64.6) 146 (62.9) 117 (66.7) 6 (85.7) 35 (53.9) 7 (46.7) 15 (79.0) 1 (20.0) 4 (66.7) 34 (68.0) 12 (80.0) 32 (64.0) 

   Asthma             

      Yes 48 (11.8) 34 (14.7) 14 (8.00) 1 (14.3) 12 (18.5) 2 (13.3) 0 (0) 3 (60.0) 0 (0) 9 (18.0) 1 (6.7) 6 (12.0) 

      No 316 (77.6) 198 (85.3) 161 (92.0) 6 (85.7) 53 (81.5) 13 (86.7) 19 (100) 2 (40.0) 6 (100) 41 (82.0) 14 (93.3) 44 (88.0) 

   Structural defect             

      Yes 79 (19.4) 49 (21.1) 30 (17.1) 0 (0) 17 (26.2) 5 (33.3) 3 (15.8) 0 (0) 0 (0) 10 (20.0) 2 (13.3) 12 (24.0) 

      No 328 (80.6) 183 (78.9) 145 (82.9) 7 (100) 48 (73.9) 10 (66.7) 16 (84.2) 5 (100) 6 (100) 40 (80.0) 13 (86.7) 38 (76.0) 

Other medical condition            

   Prematurity             

      Yes 91 (22.4) 44 (19.0) 47 (26.9) 0 (0) 13 (20.0) 7 (46.7) 3 (15.8) 1 (20.0) 1 (16.7) 9 (18.0) 3 (20.0) 7 (14.0) 

      No 316 (77.6) 188 (81.0) 128 (73.1) 7 (100) 52 (80.0) 8 (53.3) 16 (84.2) 4 (80.0) 5 (83.3) 41 (82.0) 12 (80.0) 43 (86.0) 

   Cancer             

      Yes 28 (6.9) 17 (7.3) 11 (6.3) 0 (0) 5 (7.7) 0 (0) 2 (10.5) 1 (20.0) 0 (0) 4 (8.0) 1 (6.7) 4 (8.00) 

      No 379 (93.1) 215 (92.7) 164 (93.7) 7 (100) 60 (92.3) 15 (100) 17 (89.5) 4 (80.0) 6 (100) 46 (92.0) 14 (93.3) 46 (92.0) 

   Transplant             

      Yes 10 (2.5) 6 (2.6) 4 (2.3) 0 (0) 4(6.2) 0 (0) 0 (0) 0 (0) 1 (16.7) 0 (0) 0 (0) 1 (2.0) 

      No 397 (97.5) 226 (97.4) 171 (97.7) 7 (100) 61 (93.9) 15 (100) 19 (100) 5 (100) 5 (83.3) 50 (100) 15 (100) 49 (98.0) 

   Immunocompromisedb            
      Yes 121 (29.7) 70 (30.2) 51 (29.1) 1 (14.3) 19 (29.2) 1 (6.7) 8 (42.1) 1 (20.0) 3 (50.0) 15 (30.0) 2 (13.3) 20 (40.0) 

      No 286 (70.3) 162 (69.8) 124 (70.9) 6 (85.7) 46 (70.8) 14 (93.3) 11 (57.9) 4 (80.0) 3 (50.0) 35 (70.0) 13 (86.7) 30 (60.0) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table 19 Laboratory characteristics for all specimens with accessible medical record information, without duplicates 
(n=407) 
 

 Number of Specimens (%)                   

Total       
(n=407) 

Positive 
(n=232) 

Negative 
(n=175) 

Ad       
(n=7) 

HRV        
(n=65) 

HBoV      
(n=15) 

hMPV      
(n=19) 

Flu A      
(n=5) 

Flu B     
(n=6) 

RSV       
(n=50) 

All PIVa    
(n=15) 

Coinfection     
(n=50) 

Month             

  Mar 08 20 (4.9) 15 (6.5) 5 (2.9) 0 (0) 4 (6.2) 1 (6.7) 1 (5.3) 0 (0) 1 (16.7) 2 (4.0) 3 (20.0) 3 (6.0) 

  Apr 08 - Jun 08 82 (20.1) 52 (22.4) 30 (17.1) 2 (28.6) 13 (20.0) 5 (33.3) 8 (42.1) 0 (0) 0 (0) 3 (6.0) 5 (33.4) 16 (32.0) 

  Jul 08 - Sep 08 30 (7.4) 16 (6.9) 14 (8.0) 1 (14.3) 12 (18.5) 1 (6.7) 0 (0) 0 (0) 0 (0) 1 (2.0) 0 (0) 1 (2.0) 

  Oct 08 - Dec 08 76 (18.7) 33 (14.2) 43 (24.6) 2 (28.6) 10 (15.4) 3 (20.0) 1 (5.3) 0 (0) 0 (0) 7 (14.0) 1 (6.7) 9 (18.0) 

  Jan 09 - Mar 09 127 (31.2) 75 (32.3) 52 (29.7) 1 (14.3) 12 (18.5) 3 (20.0) 7 (36.8) 5 (100) 4 (66.7) 34 (68.0) 1 (6.7) 8 (16.0) 

  Apr 09 - Jun 09 72 (17.7) 41 (17.7) 31 (17.7) 1 (14.3) 14 (21.5) 2 (13.3) 2 (10.5) 0 (0) 1 (16.7) 3 (6.0) 5 (33.3) 13 (26.0) 

             

Source             

  Nasal wash 343 (85.8) 208 (90.8) 135 (79.0) 6 (85.7) 51 (81.0) 11 (78.6) 17 (89.5) 5 (100) 6 (100) 48 (96.0) 15 (100) 49 (98.0) 

  Bronch lavage 14 (3.5) 4 (1.8) 10 (5.9) 0 (0) 3 (4.8) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2.0) 

  Trach aspirate 33 (8.3) 13 (5.7) 20 (11.7) 0 (0) 6 (9.5) 3 (21.4) 2 (10.5) 0 (0) 0 (0) 2 (4.0) 0 (0) 0 (0) 

  Otherb 10 (2.5) 8 (3.5) 6 (3.5) 1 (14.3) 3 (4.8) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Missing 7 3 4 0 2 1 0 0 0 0 0 0 

 
Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 
due to rounding. Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Other may include bronchial wash/biopsy, lung aspirate/biopsy, nasopharyngeal swab, nasal swab, THS, and tissue 
biopsy. 
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Table 20 Available demographic characteristics of children with accessible medical record information from eligible 
specimens excluded from study due to unavailability of specimen, without duplicates (n=100) 
 

 Number of Specimens (%)             

Total        
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B          
(n=5) 

RSV        
(n=54) 

All PIVa      
(n=8) 

Coinfection       
(n=2) 

Gender          

   Female 40 (40.0) 31 (41.9) 9 (34.6) 0 (0) 2 (66.7) 4 (80.0) 22 (40.7) 2 (25.0) 1 (50.0) 

   Male 60 (60.0) 43 (58.1) 17 (65.4) 2 (100) 1 (33.3) 1 (20.0) 32 (59.3) 6 (75.0) 1 (50.0) 

Age (years)          

   0 to < 0.5 41 (41.0) 33 (44.6) 8 (30.8) 0 (0) 1 (33.3) 0 (0) 29 (53.7) 1 (12.5) 0 (0) 

   0.5 to < 1 20 (20.0) 17 (23.0) 3 (11.5) 0 (0) 1 (33.3) 0 (0) 16 (29.6) 0 (0) 0 (0) 

   1 to < 5 29 (29.0) 20 (27.0) 9 (34.6) 0 (0) 1 (33.3) 3 (60.0) 9 (16.7) 5 (62.5) 0 (0) 

   ≥ 5 10 (10.0) 4 (5.4) 6 (23.1) 2 (100) 0 (0) 2 (40.0) 0 (0) 2 (.25) 1 (100) 

Race          

   Caucasian 66 (75.0) 52 (81.3) 14 (58.3) 1 (50.0) 3 (100) 1 (25.0) 39 (82.9) 7 (100) 1 (100) 
   African-    
   American 9 (10.2) 4 (6.3) 5 (20.8) 1 (50.0) 0 (0) 0 (0) 3 (6.4) 0 (0) 0 (0) 

   Hispanic 5 (5.7) 2 (3.1) 3 (12.5) 0 (0) 0 (0) 1 (25.0) 1 (2.1) 0 (0) 0 (0) 

   Other 8 (9.1) 6 (9.4) 2 (8.3) 0 (0) 0 (0) 2 (50) 4 (8.5) 0 (0) 0 (0) 

   Missing 12 10 2 0 0 0 7 1 1 

Urban/Rural          

   Urban 78 (78.0) 57 (77.0) 21 (80.8) 2 (100) 2 (66.7) 5 (100) 42 (77.8) 4 (50.0) 2 (100) 

   Large rural 8 (8.0) 7 (9.5) 1 (3.9) 0 (0) 0 (0) 0 (0) 4 (7.4) 3 (37.5) 0 (0) 

   Small rural 9 (9.0) 7 (9.5) 2 (7.7) 0 (0) 0 (0) 0 (0) 6 (11.1) 1 (12.5) 0 (0) 

   Isolated rural 5 (5.0) 3 (4.1) 2 (7.7) 0 (0) 1 (33.3) 0 (0) 2 (3.7) 0 (0) 0 (0) 

   Missing 0 0 0 0 0 0 0 0 0 

          

 Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 21 Mean age of children with accessible medical record information from eligible specimens excluded from study 
due to unavailability of specimen, without duplicates (n=100) 
 

 Total         
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B          
(n=5) 

RSV        
(n=54) 

All PIVa      
(n=8) 

Coinfection       
(n=2) 

Age (years)          

   Mean 1.64 1.34 2.50 2.42 1.65 5.24 0.66 3.36 0.39 

   Std deviation 2.16 1.77 2.90 0.35 2.00 2.09 0.80 2.06 0.12 

   Minimum 0.01 0.01 0.04 2.17 0.44 3.43 0.01 0.47 0.30 

   Maximum 8.53 7.62 8.53 2.67 3.97 7.62 4.75 6.41 0.47 

 
Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table 22 Clinical characteristics (indicators of severity) associated with specimens with accessible medical record 
information from eligible children excluded from study due to unavailable specimen, without duplicates (n=100) 
 

 Number of Specimens (%)              

Total       
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad       
(n=2) 

Flu A      
(n=3) 

Flu B      
(n=5) 

RSV       
(n=54) 

All PIVa   
(n=8) 

Coinfection    
(n=2) 

 

Inpatient           

   Yes 44 (44.0) 33 (44.6) 11 (42.3) 2 (100) 1 (33.3) 0 (0) 23 (42.6) 7 (87.5) 0 (0)  

   No 56 (56.0) 41 (55.4) 15 (57.7) 0 (0) 2 (66.7) 5 (100) 31 (57.4) 1 (12.5) 2 (100)  

ICU admission,  
if hospitalized         

 

   Ever 12 (27.3) 6 (18.2) 6 (54.6) 0 (0) 0 (0) NA 6 (26.1) 0 (0) NA  

   Never 32 (72.7) 27 (81.8) 5 (45.5) 2 (100) 1 (100) NA 17 (73.9) 7 (100) NA  

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table 23 Clinical characteristics (length of hospitalization) associated with specimens with accessible medical record 
information from eligible children excluded from study due to unavailable specimen, without duplicates (n=100) 
 

 Total      
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad       
(n=2) 

Flu A     
(n=3) 

Flu B     
(n=5) 

RSV      
(n=54) 

All PIVa   
(n=8) 

Coinfection   
(n=2) 

 

UIHC hospitalization           

   Length of stay, 
   days          

 

      N 43 32 11 2 1 0 23 6 0  

      Median 2.00 2.00 11.00 3.00 2.00 NA 2.00 3.50 NA  

      Mean 9.37 7.31 15.36 3.00 2.00 NA 9.00 3.17 NA  

      Std deviation 17.47 16.80 18.81 2.83 NA NA 19.64 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 93.00 93.00 63.00 5.00 2.00 NA 93.00 6.00 NA  

   Non-ICU days           

      N 40 32 8 2 1 0 23 6 0  

      Median 2.00 2.00 1.50 3.00 2.00 NA 2.00 3.50 NA  

      Mean 4.28 3.78 6.25 3.00 2.00 NA 4.09 3.17 NA  

      Std deviation 6.41 5.24 10.07 2.83 NA NA 6.09 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 65.00 28.00 29.00 5.00 2.00 NA 28.00 6.00 NA  

   ICU days           

      N 12 6 6 0 0 0 6 0 0  

      Median 9.50 8.00 12.00 NA NA NA 8.00 NA NA  

      Mean 19.33 18.83 19.83 NA NA NA 18.83 NA NA  

      Std deviation 22.27 23.50 23.21 NA NA NA 23.50 NA NA  

      Minimum 1.00 4.00 1.00 NA NA NA 4.00 NA NA  

      Maximum 65.00 65.00 63.00 NA NA NA 65.00 NA NA  
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Table 23 Continued 
 

 Total      
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad       
(n=2) 

Flu A     
(n=3) 

Flu B     
(n=5) 

RSV      
(n=54) 

All PIVa   
(n=8) 

Coinfection   
(n=2) 

 

Total hospitalization,  
daysb         

 

      N 43 32 11 2 1 0 23 6 0  

      Median 2.00 2.00 13.00 3.00 2.00 NA 2.00 3.50 NA  

      Mean 9.72 7.38 16.55 3.00 2.00 NA 9.09 3.17 NA  

      Std deviation 17.61 16.80 18.92 2.83 NA NA 19.64 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 93.00 93.00 63.00 5.00 2.00 NA 93.00 6.00 NA  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes non-UIHC hospitalizations when applicable.
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Table 24 Laboratory characteristics of clinical specimens with accessible medical record information from eligible children 
excluded from study due to unavailable specimen, without duplicates (n=100) 
 

 Number of Specimens (%)             

Total       
(n=100) 

Positive 
(n=74) 

Negative 
(n=26) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B            
(n=5) 

RSV        
(n=54) 

All PIVa      
(n=8) 

Coinfection         
(n=2) 

Month          

  Mar 08 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Apr 08 - Jun 08 14 (14.0) 8 (10.8) 6 (23.1) 0 (0) 0 (0) 1 (20.0) 6 (11.1) 1 (12.5) 0 (0) 

  Jul 08 - Sep 08 2 (2.0) 0 (0) 2 (7.7) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Oct 08 - Dec 08 13 (13.0) 10 (13.5) 3 (11.5) 1 (50.0) 0 (0) 0 (0) 7 (13.0) 1 (12.5) 1 (50.0) 

  Jan 09 - Mar 09 47 (47.0) 45 (60.8) 2 (7.7) 0 (0) 2 (66.7) 4 (80.0) 36 (66.7) 2 (25.0) 1 (50.0) 

  Apr 09 - Jun 09 24 (24.0) 11 (14.9) 13 (50.0) 1 (50.0) 1 (33.3) 0 (0) 5 (9.3) 3 (37.5) 0 (0) 

          

Source          

  Bronch wash 1 (1.0) 1 (1.4) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.9) 0 (0) 0 (0) 

  NP swab 5 (5.0) 0 (0) 5 (19.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Nasal swab 5 (5.0) 1 (1.4) 4 (15.4) 0 (0) 0 (0) 0 (0) 1 (1.9) 0 (0) 0 (0) 

  Nasal wash 84 (84.0) 70 (94.6) 14 (53.9) 2 (100) 3 (100) 5 (100) 51 (94.4) 7 (87.5) 2 (100) 

  Tissue biopsy 1 (1.0) 0 (0) 1 (3.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Trach aspirate 3 (3.0) 2 (2.7) 1 (3.9) 0 (0) 0 (0) 0 (0) 1 (1.9) 1 (12.5) 0 (0) 

  Pleural fluid 1 (1.0) 0 (0) 1 (3.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

 
Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 
due to rounding. Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.   
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Table 25 Demographic characteristics of children for HRV-tested specimens with accessible medical record information, 
without duplicates (n=407) 
 

 Number of Specimens (%)       

HRV-
Positive 
(n=102) 

HRV-Negative 
(n=305) 

HRV A            
(n=29) 

HRV C               
(n=31) 

HRV Othera            
(n=5) 

Coinfection with Any 
Virus                
(n=37) 

 

Gender        

   Female 44 (43.1) 143 (46.9) 11 (37.9) 19 (61.3) 1 (20.0) 13 (35.1)  

   Male 58 (56.9) 162 (53.1) 18 (62.1) 12 (38.7) 4 (80.0) 24 (64.9)  

Age (years)        

   0 to < 0.5 33 (32.4) 120 (39.3) 14 (48.3) 10 (32.3) 0 (0) 9 (24.3)  

   0.5 to < 1 20 (19.6) 29 (9.5) 3 (10.3) 7 (22.6) 1 (20.0) 9 (24.3)  

   1 to < 5 34 (33.3) 115 (37.7) 7 (24.1) 10 (32.3) 2 (40.0) 15 (40.5)  

   ≥ 5 15 (14.7) 41 (13.4) 5 (17.2) 4 (12.9) 2 (40.0) 4 (10.8)  

Race        

   Caucasian 69 (75.0) 203 (72.2) 22 (84.6) 17 (60.7) 4 (80.0) 26 (78.9)  

   African- 
   American 9 (9.8) 33 (11.7) 3 (11.5) 4 (14.3) 0 (0) 2 (6.1) 

 

   Hispanic 9 (7.6) 27 (9.6) 1 (3.9) 5 (17.9) 0 (0) 1 (3.0)  

   Other 7 (7.6) 18 (6.4)  0 (0) 2 (7.1) 1 (20.0) 4 (12.1)  

   Missing 10 24 3 3 0 4  

Medicaid        

   Yes 47 (46.1) 146 (48.3) 13 (44.8) 15 (48.4) 3 (60.0) 16 (43.2)  

   No 55 (53.9) 156 (51.7) 16 (55.2) 16 (51.6) 2 (40.0) 21 (56.8)  

   Missing 0 3 0 0 0 0  

Urban/Rural        

   Urban 64 (62.8) 180 (59.2) 20 (69.0) 19 (61.3) 4 (80.0) 21 (56.8)  

   Large rural 12 (11.8) 51 (16.8) 3 (10.3) 3 (9.7) 0 (0) 6 (16.2)  

   Small rural 13 (12.8) 36 (11.8) 4 (13.8) 3 (9.7) 1 (20.0) 5 (13.5)  

   Isolated rural 13 (12.8) 37 (12.2) 2 (6.9) 6 (19.4) 0 (0) 5 (13.5)  

   Missing 0 1 0 0 0 0  
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Table 25 Continued 
 

 Number of Specimens (%)      

HRV-
Positive 
(n=102) 

HRV-Negative 
(n=305) 

HRV A            
(n=29) 

HRV C               
(n=31) 

HRV Othera            
(n=5) 

Coinfection with Any 
Virus                
(n=37) 

 

Smoke exposure        

   None 28 (68.3) 82 (65.1) 6 (66.7) 9 (81.1) 1 (33.3) 12 (66.7)  

   Direct 4 (9.8) 14 (11.1) 0 (0) 1 (9.1) 0 (0) 3 (16.7)  

   Indirect 9 (22.0) 30 (23.8) 3 (33.3) 1 (9.1) 2 (66.7) 3 (16.7)  

   Missing 61 179 20 20 2 19  

 
Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 
due to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 26 Mean age of children for HRV-tested specimens with accessible medical record information, without duplicates 
(n=407) 
 

 
HRV-

Positive 
(n=102) 

HRV-Negative 
(n=305) 

HRV A            
(n=29) 

HRV C               
(n=31) 

HRV Othera            
(n=5) 

Coinfection with Any 
Virus                
(n=37) 

 

Age (years)        

   Mean 2.07 2.07 2.01 1.91 4.70 1.90  

   Std deviation 2.58 2.50 2.41 2.47 3.95 2.52  

   Minimum 0.03 0 0.04 0.03 0.79 0.11  

   Maximum 9.73 9.80 8.15 9.73 9.29 9.62  

 
Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 
due to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 27 Clinical characteristics (indicators of severity) associated with HRV-tested specimens with accessible medical 
record information, without duplicates (n=407) 
 

 Number of Specimens (%)        

HRV-
Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A      
(n=29) 

HRV C     
(n=31) 

HRV 
Othera     
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

Inpatient        

   Yes 77 (75.5) 236 (77.4) 25 (86.2) 21 (67.7) 4 (80.0) 27 (73.0)  

   No 25 (24.5) 69 (22.6) 4 (13.8) 10 (32.3) 1 (20.0) 10 (27.0)  

ICU admission,  
if hospitalized      

 

   Ever 19 (24.7) 103 (43.6) 10 (40.0) 5 (23.8) 0 (0 ) 4 (14.8)  

   Never 58 (75.3) 133 (56.4) 15 (60.0) 16 (76.2) 1 (100) 23 (85.2)  

ICU at collection      

   Yes 19 (24.7) 94 (39.8) 10 (40.0) 5 (23.8) 0 (0) 4 (14.8)  

   No 58 (75.3) 142 (60.2) 15 (60.0) 16 (76.2) 1 (100) 23 (85.2)  

Mechanically 
ventilated       

 

   Yes 8 (7.8) 61 (20.0) 6 (20.7) 1 (3.2) 0 (0) 1 (2.7)  

   No 94 (92.2) 244 (80.0) 23 (79.3) 30 (96.8) 5 (100) 36 (97.3)  

Oxygen  
requirement      

 

   Yes 36 (35.3) 145 (47.5) 12 (41.4) 7 (22.6) 2 (40.0) 15 (40.5)  

   No 66 (64.7) 160 (52.5) 17 (58.6) 24 (77.4) 3 (60.0) 22 (59.5)  

Bronchodilator  
administered      

 

   Yes 34 (33.3) 80 (26.2) 4 (13.8) 11 (35.5) 2 (40.0) 17 (46.0)  

   No 68 (66.7) 225 (73.8) 25 (86.2) 20 (64.5) 3 (60.0) 20 (54.1)  

Oxygen saturation  
< 90%      

 

   Yes 30 (29.4) 107 (35.1) 9 (31.0) 6 (19.4) 2 (40.0) 13 (35.1)  

   No 72 (70.6) 198 (64.9) 20 (69.0) 25 (80.7) 3 (60.0) 24 (64.9)  
 

a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 28 Clinical characteristics (length of hospitalization) associated with HRV-tested specimens with accessible medical 
record information, without duplicates (n=407) 
 

 

 
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A     
(n=29) 

HRV C    
(n=31) 

HRV 
Othera    
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

UIHC hospitalization        
   Length of stay, 
   days        

      N 77 236 25 21 4 27  

      Median 3.00 6.00 4.00 2.00 3.50 3.00  

      Mean 11.88 25.31 18.80 5.90 6.00 11.00  

      Std deviation 31.65 50.04 42.62 11.78 6.06 32.55  

      Minimum <1.00 <1.00 <1.00 <1.00 2.00 1.00  

      Maximum 204.00 377.00 204.00 53.00 15.00 172.00  

   Non-ICU days        

      N 73 180 22 20 4 27  

      Median 3.00 3.00 3.00 2.00 3.50 3.00  

      Mean 5.81 7.28 7.45 2.55 6.00 6.85  

      Std deviation 11.95 28.04 16.08 2.39 6.06 12.91  

      Minimum <1.00 <1.00 1.00 <1.00 2.00 1.00  

      Maximum 77.00 369.00 77.00 11.00 15.00 67.00  

   ICU days        

      N 19 103 10 5 0 4  

      Median 4.00 18.00 7.00 4.00 0.00 2.50  

      Mean 25.84 45.30 30.60 14.60 NA 28.00  

      Std deviation 50.34 58.32 62.30 21.87 NA 51.34  

      Minimum <1.00 1.00 <1.00 1.00 NA 2.00  

      Maximum 204.00 377.00 204.00 53.00 NA 105.00  
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Table 28 Continued 
 

 

 
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A     
(n=29) 

HRV C    
(n=31) 

HRV 
Othera    
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

Total hospitalization,  
daysb       

      N 77 236 25 21 4 27  

      Median 3.00 6.00 4.00 2.00 3.50 3.00  

      Mean 14.08 25.65 25.40 6.00 6.00 11.07  

      Std deviation 37.59 50.00 54.62 11.76 6.06 32.73  

      Minimum <1.00 <1.00 <1.00 <1.00 2.00 1.00  

      Maximum 204.00 377.00 204.00 53.00 15.00 173.00  

 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
 
b Includes non-UIHC hospitalizations when applicable.
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Table 29 Clinical characteristics (antimicrobial use and inflammation markers) associated with HRV-tested specimens with 
accessible medical record information, without duplicates (n=407) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A      
(n=29) 

HRV C     
(n=31) 

HRV 
Othera    
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

Antimicrobial use       

   Prior use       

      Yes 33 (32.4) 88 (28.9) 13 (44.8) 7 (22.6) 2 (40.0) 11 (29.7)  

      No 69 (67.7) 217 (71.2) 16 (55.2) 24 (77.4) 3 (60.0) 26 (70.3)  

   UIHC administered       

      Yes 56 (54.9) 187 (61.3) 18 (62.1) 14 (45.2) 3 (60.0) 21 (56.8)  

      No 46 (45.1) 118 (38.7) 11 (37.9) 17 (54.8) 2 (40.0) 16 (43.2)  

   Take-home prescription      

      Yes 31 (30.4) 75 (24.6) 6 (20.7) 11 (35.5) 0 (0) 14 (37.8)  

      No 71 (69.6) 230 (75.4) 23 (79.3) 20 (64.5) 5 (100) 23 (62.2)  

Leukopenia        

   Yes 10 (13.5) 63 (26.5) 4 (16.7) 3 (15.0) 1 (25.0) 2 (7.7)  

   No 64 (86.5) 175 (73.5) 20 (83.3) 17 (85.0) 3 (75.0) 24 (92.3)  

   Missing 28 67 5 11 1 11  

Leukocytosis        

   Yes 19 (25.7) 62 (26.1) 3 (12.5) 8 (40.0) 2 (50.0) 6 (23.1)  

   No 55 (74.3) 176 (74.0) 21 (87.5) 12 (60.0) 2 (50.0) 20 (76.9)  

   Missing 28 67 5 11 1 11  

CRP > 0.5 mg/dl         

   Yes 34 (61.8) 138 (68.7) 12 (63.2) 10 (55.6) 2 (100) 10 (62.5)  

   No 21 (38.2) 63 (31.3) 7 (36.8) 8 (44.4) 0 (0) 6 (37.5)  

   Missing 47 104 10 13 3 21  

 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 30 Clinical characteristics (diagnoses) associated with HRV-tested specimens with accessible medical record 
information, without duplicates (n=407) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A      
(n=29) 

HRV C     
(n=31) 

HRV 
Othera    
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

ARTI        

   None 2 (2.0) 13 (4.3) 0 (0) 1 (3.2) 0 (0) 1 (2.7)  

   Physician diagnosed 54 (52.9) 136 (44.6) 16 (55.2) 16 (51.6) 1 (20.0) 21 (56.8)  
   Physician documented  
      symptoms 41 (40.2) 115 (37.7) 12 (41.4) 11 (35.5) 4 (80.0) 14 (37.8)  
   Concern for ARTI without 
      traditional symptoms 5 (4.9) 41 (13.4) 1 (3.5) 3 (9.7) 0 (0) 1 (2.7)  

Diagnosis        

   Bronchiolitis        

      Yes 12 (11.8) 33 (10.8) 1 (3.4) 3 (9.7) 0 (0) 8 (21.6)  

      No 90 (88.2) 272 (89.2) 28 (96.6) 28 (90.3) 5 (100) 29 (78.4)  

   Pneumonia        

      Yes 22 (21.6) 65 (21.3) 7 (24.1) 3 (9.7) 1 (20.0) 11 (29.7)  

      No 80 (78.4) 240 (78.7) 22 (75.9) 28 (90.3) 4 (80.0) 26 (70.3)  

   Respiratory tract infection       

      Yes 34 (33.3) 72 (23.6) 13 (44.8) 12 (38.7) 0 (0) 9 (24.3)  

      No 68 (66.7) 233 (76.4) 16 (55.2) 19 (61.3) 5 (100) 28 (75.7)  

 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 31 Clinical characteristics (symptoms) associated with HRV-tested specimens with accessible medical record 
information, without duplicates (n=407) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A      
(n=29) 

HRV C     
(n=31) 

HRV 
Othera     
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

Fever        

   Yes 47 (46.1) 175 (57.4) 13 (44.8) 13 (41.9) 2 (40.0) 19 (51.4)  

    No 55 (53.9) 130 (42.6) 16 (55.2) 18 (58.1) 3 (60.0) 18 (48.7)  

Nasal        

   Yes 51 (50.0) 113 (37.1) 13 (44.8) 15 (48.4) 2 (40.0) 21 (56.8)  

   No 51 (50.0) 192 (63.0) 16 (55.2) 16 (51.6) 3 (60.0) 16 (43.2)  

Cough        

   Yes 65 (63.7) 155 (50.8) 12 (41.4) 20 (64.5) 3 (60.0) 30 (81.8)  

   No 37 (36.3) 150 (49.2) 17 (58.6) 11 (35.5) 2 (40.0) 7 (18.9)  

Wheeze        

   Yes 31 (30.4) 43 (14.1) 3 (10.3) 14 (45.2) 1 (20.0) 13 (35.1)  

   No 71 (69.6) 262 (85.9) 26 (89.7) 17 (54.8) 4 (80.0) 24 (64.9)  

Tachypnea        

   Yes 8 (7.8) 22 (7.2) 3 (10.3) 1 (3.2) 1 (20.0) 3 (8.1)  

   No 94 (92.2) 283 (92.8) 26 (89.7) 30 (96.8) 4 (80.0) 34 (91.9)  
Increased work of  
breathing       

   Yes 30 (29.4) 68 (22.3) 8 (27.6) 11 (35.5) 1 (20.0) 10 (27.0)  

   No 72 (70.6) 237 (77.7) 21 (72.4) 20 (64.5) 4 (80.0) 27 (73.0)  

Gastrointestinal        

   Yes 28 (27.5) 100 (32.8) 7 (24.1) 9 (29.0) 2 (40.0) 10 (27.0)  

   No 74 (72.6) 205 (67.2) 22 (75.9) 22 (71.0) 3 (60.0) 27 (73.0)  

 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
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Table 32 Clinical characteristics (medical history) associated with HRV-tested specimens with accessible medical record 
information, without duplicates (n=407) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=102) 

HRV-
Negative 
(n=305) 

HRV A      
(n=29) 

HRV C     
(n=31) 

HRV 
Othera     
(n=5) 

Coinfection with 
Any Virus         

(n=37) 

 

Respiratory condition       

   Any        

      Yes 47 (46.1) 97 (31.8) 15 (51.7) 13 (41.9) 2 (40.0) 17 (46.0)  

      No 55 (53.9) 208 (68.2) 14 (48.3) 18 (58.1) 3 (60.0) 20 (54.1)  

   Asthma        

      Yes 17 (16.7) 31 (10.2) 3 (10.3) 8 (25.8) 1 (20.0) 5 (13.5)  

      No 85 (83.3) 274 (89.8) 26 (89.7) 23 (74.2) 4 (80.0) 32 (86.5)  

   Structural defect        

      Yes 29 (28.4) 50 (16.4) 9 (31.0) 6 (19.4) 2 (40.0) 12 (32.4)  

      No 73 (71.6) 255 (83.6) 20 (69.0) 25 (80.7) 3 (60.0) 25 (67.6)  

Other medical condition       

   Prematurity        

      Yes 20 (19.6) 71 (23.3) 8 (27.6) 5 (16.1) 0 (0) 7 (18.9)  

      No 82 (80.4 234 (76.7) 21 (72.4) 26 (83.9) 5 (100) 30 (81.1)  

   Cancer        

      Yes 8 (7.8) 20 (6.6) 3 (10.3) 2 (6.5) 0 (0) 3 (8.1)  

      No 94 (92.2) 285 (93.4) 26 (89.7) 29 (93.6) 5 (100) 34 (97.9)  

   Transplant        

      Yes 5 (4.9) 5 (1.6) 3 (10.3) 1 (3.2) 0 (0) 1 (2.7)  

      No 97 (95.1) 300 (98.4) 26 (89.7) 30 (96.8) 5 (100) 36 (97.3)  

   Immunocompromisedb       

      Yes 35 (34.3) 86 (28.2) 10 (34.5) 6 (19.4) 2 (40.0) 17 (45.9)  

      No 67 (65.7) 219 (71.8) 19 (34.5) 25 (80.7) 3 (60.0) 20 (54.1)  

 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table 33 Laboratory characteristics of HRV-tested specimens with accessible medical record information, without 
duplicates (n=407) 
 

 Number of Specimens (%)      

HRV-
Positive 
(n=102) 

HRV-Negative 
(n=305) 

HRV A            
(n=29) 

HRV C               
(n=31) 

HRV Othera            
(n=5) 

Coinfection with Any 
Virus                
(n=37) 

 

Month        

  Mar 08 6 (5.9) 14 (4.6) 2 (6.9) 2 (6.5) 0 (0) 2 (5.4)  

  Apr 08 - Jun 08 23 (22.6) 59 (19.3) 5 (17.2) 7 (22.6) 1 (20.0) 10 (27.0)  

  Jul 08 - Sep 08 12 (11.8) 18 (5.9) 9 (31.0) 3 (9.7) 0 (0) 0 (0)  

  Oct 08 - Dec 08  17 (16.7) 59 (19.3) 3 (10.3) 6 (19.4) 1 (20.0) 7 (18.9)  

  Jan 09 - Mar 09 19 (18.6) 108 (35.4) 1 (3.5) 8 (25.8) 3 (60.0) 7 (18.9)  

  Apr 09 - Jun 09 25 (24.5) 47 (15.4) 9 (31.0) 5 (16.1) 0 (0) 11 (29.7)  

        

Source        

  Nasal wash 88 (88.0) 255 (85.0) 20 (69.0) 26 (29.7) 5 (100) 37 (100)  

  Bronch lavage 3 (3.0) 11 (3.7) 1 (3.5) 2 (6.9) 0 (0) 0 (0)  

  Trach aspirate 6 (6.0) 27 (9.0) 6 (20.7) 0 (0) 0 (0) 0 (0)  

  Otherb 3 (3.0) 7 (2.3) 2 (6.9) 1 (3.4) 0 (0) 0 (0)  

  Missing 2 5 0 2 0 0 (0)  

 
Note: Excludes 14 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 
due to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 4 non-typeable HRVs. 
 
b Other may include bronchial wash/biopsy, lung aspirate/biopsy, nasopharyngeal swab, nasal swab, THS, tissue biopsy. 
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Table 34 Prevalence and odds ratio of viral coinfection by risk factor among children with confirmed or suspected ARTI, 
without duplicatesa 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

Gender      

   Female 98 18.4 (11.3-27.5) 1.00   

   Male 114 25.4 (17.8-34.5) 1.52 (0.78-2.94) 0.218  

Age (years)      

   0 to < 0.5 66 18.1 (9.8-29.6) 1.00  0.558 

   0.5 to < 1 37 27 (13.8-44.1) 1.67 (0.64-4.34) 0.296  

   1 to < 5 83 22.9 (14.4-33.4) 1.34 (0.60-3.00) 0.483  

   > 5 26 23.1 (9.0-43.7) 1.35 (0.45-4.08) 0.595  

Race      

   Caucasian 147 21.8 (15.4-29.3) 1.00   

   African-American 20 15.0 (3.2-37.9) 0.63 (0.18-2.30) 0.488  

   Hispanic 19 15.8 (3.4-39.6) 0.67 (0.19-2.46) 0.549  

   Other 10 40.0 (12.2-73.8) 2.40 (0.64-9.01) 0.196  

Medicaid      

   No 112 22.3 (15.0-31.2) 1.00   

   Yes 98 22.5 (14.6-32.0) 1.01 (0.53-1.93) 0.982  

Urban/Rural      

   Urban 128 20.3 (13.7-28.3) 1.00  0.391 

   Large rural 30 26.7 (12.3-45.9) 1.43 (0.57-3.57) 0.448  

   Small rural 28 17.9 (6.1-36.9) 0.85 (0.30-2.46) 0.768  

   Isolated rural 26 30.8 (14.3-51.8) 1.74 (0.68-4.45) 0.245  

History of chronic respiratory 
condition     

 

   No 136 22.1 (15.4-30.0) 1.00   

   Yes 76 22.4 (13.6-33.4) 1.02 (0.52-1.99) 0.958  
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Table 34 Continued 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

History of structural respiratory 
condition     

 

   No 169 21.3 (15.4-28.3) 1.00   

   Yes 43 25.6 (13.5-41.2) 1.27 (0.58-2.76) 0.547  

History of asthma      

   No 180 22.8 (16.9-29.6) 1.00   

   Yes 32 18.8 (7.2-36.4) 0.78 (0.30-2.03) 0.614  

History of cancer      

   No 195 22.1 (16.4-28.5) 1.00   

   Yes 17 23.5 (6.8-49.9) 1.08 (0.34-3.51) 0.888  

History of transplant      

   No 207 22.2 (16.8-28.5) 1.00   

   Yes 5 20.0 (0.5-71.6) 0.88 (0.10-8.02) 0.906  

History of any 
immunosuppressive conditionb     

 

   No 147 19.1 (13.1-26.3) 1.00   

   Yes 65 29.2 (18.6-41.8) 1.76 (0.89-3.45) 0.102  

History of prematurity      

   No 175 23.4 (17.4-30.4) 1.00   

   Yes 37 16.2 (0.6-32.0) 0.63 (0.25-1.62) 0.340  

Smoke exposure      

   None 61 22.9 (13.2-35.5) 1.00  0.828 

   Direct 9 44.4 (13.7-78.8) 2.69 (0.63-11.38) 0.180  

   Indirect 26 26.9 (11.6-47.8) 1.24 (0.43-3.54) 0.692  

   Missing 116        

 
a Bivariate analysis of selected risk factors and viral coinfection includes only virus-positive specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI with accessible medical records, 
without duplicates (n=212). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2).
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Table 35 Adjusted odds ratio of viral coinfection by risk factor among children with confirmed or suspected ARTI, without 
duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p  

Gender    

   Female 1.00   

   Male 1.70 (0.83-3.46) 0.145  

Age (years)    

   0 to < 0.5 1.00   

   0.5 to < 1 2.15 (0.75-6.19) 0.154  

   1 to < 5 1.59 (0.65-3.92) 0.313  

   > 5 1.67 (0.50-5.53) 0.403  
History of any 
immunosuppressive conditionb   

 

   No 1.00   

   Yes 2.05 (0.99-4.23) 0.052  
 
a Multivariate analysis of selected risk factors and viral coinfection includes only virus-positive specimens from children 
with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI with accessible medical 
records, without duplicates (n=212). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table 36 Prevalence and odds ratio of viral coinfection by risk factor among children with confirmed or suspected ARTI 
with complete tobacco smoke exposure data, without duplicatesa 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

Gender      

   Female 44 18.2 (8.2-32.7) 1.00   

   Male 52 32.7 (20.3-47.1) 2.17 (0.83-5.56) 0.111  

Age (years)      

   0 to < 0.5 34 20.6 (8.7-37.9) 1.00  0.527 

   0.5 to < 1 16 31.3 (11.0-58.7) 1.75 (0.46-6.73) 0.413  

   1 to < 5 38 29.0 (15.4-45.9) 1.57 (0.53-4.66) 0.415  

   > 5 8 25.0 (3.2-65.1) 1.29 (0.21-7.80) 0.785  

Race      

   Caucasian 70 24.3 (14.8-36.0) 1.00   

   African-American 7 42.9 (0.10-81.6) 2.34 (0.48-11.51) 0.296  

   Hispanic 9 11.1 (0.01-0.48.3) 0.39 (0.05-3.34) 0.390  

   Other 1 100 (25.0-100) NA NA  

Medicaid      

   No 44 20.5 (9.8-20.5) 1.00   

   Yes 51 31.4 (19.1-45.9) 1.77 (0.69-4.56) 0.231  

Urban/Rural      

   Urban 55 23.6 (13.2-37.0) 1.00  0.617 

   Large rural 22 31.8 (13.9-54.9) 1.51 (0.51-4.49) 0.461  

   Small rural 7 14.3 (0.04-57.9) 0.54 (0.06-4.89) 0.582  

   Isolated rural 12 33.3 (9.9-65.1) 1.62 (0.42-6.24) 0.487  

History of chronic respiratory 
condition     

 

   No 59 22.0 (12.3-34.7) 1.00   

   Yes 37 32.4 (18.0-49.8) 1.70 (0.68-4.28) 0.261  
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Table 36 Continued 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

History of structural respiratory 
condition     

 

   No 78 24.4 (15.4-35.4) 1.00   

   Yes 18 33.3 (0.13-59.0) 1.55 (0.51-4.70) 0.436  

History of asthma      

   No 81 25.9 (16.8-36.9) 1.00   

   Yes 15 26.7 (7.8-55.1) 1.04 (0.30-3.62) 0.952  

History of cancer      

   No 95 26.3 (17.8-36.4) 1.00   

   Yes 1 0 (0-97.5) NA NA  

History of transplant      

   No 95 26.3 (17.8-36.4) 1.00   

   Yes 1 0 (0-97.5) NA NA  

History of any 
immunosuppressive conditionb     

 

   No 82 24.4 (15.6-35.1) 1.00   

   Yes 14 35.7 (12.8-64.9) 1.72 (0.52-5.74) 0.376  

History of prematurity      

   No 77 27.3 (17.7-38.6) 1.00   

   Yes 19 21.1 (6.1-45.6) 0.71 (0.21-2.39) 0.581  

Smoke exposure      

   None 61 23.0 (13.2-35.5) 1.00  0.828 

   Direct 9 44.4 (13.7-78.8) 2.67 (0.63-11.38) 0.180  

   Indirect 26 26.9 (11.6-47.8) 1.24 (0.43-3.54) 0.692  

   Missing 0        

 
a Bivariate analysis of selected risk factors and viral coinfection includes only virus-positive specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI and with complete tobacco 
smoke exposure data, without duplicates (n=96). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table 37 Adjusted odds ratio of viral coinfection by risk factor among children with confirmed or suspected ARTI with 
complete tobacco smoke exposure data, without duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p  

Age (years)    

   0 to < 0.5 1.00   

   0.5 to < 1 3.27 (0.72-14.94) 0.126  

   1 to < 5 2.54 (0.72-8.90) 0.146  

   > 5 2.48 (0.34-18.25) 0.373  
History of any 
immunosuppressive conditionb   

 

   No 1.00   

   Yes 2.26 (0.63-8.15) 0.214  

Smoke exposure    

   None 1.00   

   Direct 4.26 (0.88-20.67) 0.073  

   Indirect 1.60 (0.48-5.30) 0.439  
 
a Multivariate analysis of selected risk factors and viral coinfection includes only virus-positive specimens from children 
with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI and with complete tobacco 
smoke exposure data, without duplicates (n=96). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table 38 Prevalence and odds ratio of HRV-specific coinfection by risk factor among HRV-positive children with confirmed  
or suspected ARTI, without duplicatesa 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

Gender      

   Female 40 30.0 (16.6-46.5) 1.00   

   Male 55 41.8 (28.7-55.9) 1.67 (0.71-4.00) 0.240  

Age (years)      

   0 to < 0.5 31 29.0 (14.2-48.0) 1.00  0.703 

   0.5 to < 1 17 47.1 (22.9-72.2) 2.17 (0.64-7.42) 0.216  

   1 to < 5 33 42.4 (25.5-60.8) 1.80 (0.64-5.09) 0.267  

   > 5 14 28.6 (8.4-58.1) 0.98 (0.24-3.95) 0.975  

Race      

   Caucasian 65 38.5 (26.7-51.4) 1.00   

   African-American 9 22.2 (2.8-60.0) 0.46 (0.09-2.38) 0.352  

   Hispanic 7 14.3 (0.4-57.9) 0.27 (0.03-2.35) 0.234  

   Other 5 60.0 (14.7-94.7) 2.40 (0.37-15.38) 0.356  

Medicaid      

   No 51 39.2 (25.8-53.9) 1.00   

   Yes 44 34.1 (20.5-49.9) 0.80 (0.35-1.86) 0.606  

Urban/Rural      

   Urban 59 32.3 (20.6-45.6) 1.00  0.386 

   Large rural 12 50.0 (21.1-78.9) 2.11 (0.60-7.40) 0.246  

   Small rural 12 41.7 (15.2-72.3) 1.50 (0.42-5.36) 0.529  

   Isolated rural 12 41.7 (15.2-72.3) 1.50 (0.42-5.36) 0.529  

History of chronic respiratory 
condition     

 

   No 52 36.5 (23.6-51.0) 1.00   

   Yes 43 37.2 (22.9-53.3) 1.03 (0.45-2.38) 0.946  
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Table 38 Continued 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p p trend 

History of structural respiratory 
condition     

 

   No 68 35.3 (24.1-47.8) 1.00   

   Yes 72 40.7 (22.4-61.2) 1.26 (0.51-3.15) 0.620  

History of asthma      

   No 79 38.0 (27.3-49.6) 1.00   

   Yes 16 31.3 (11.0-58.7) 0.74 (0.24-2.35) 0.612  

History of cancer      

   No 87 36.8 (26.7-47.8) 1.00   

   Yes 8 37.5 (8.5-75.5) 1.03 (0.23-4.61) 0.968  

History of transplant      

   No 90 37.8 (27.8-48.6) 1.00   

   Yes 5 20.0 (0.05-71.6) 0.41 (0.04-3.84) 0.436  

History of any 
immunosuppressive conditionb     

 

   No 61 32.8 (21.3-46.0) 1.00   

   Yes 34 44.1 (27.2-62.1) 1.62 (0.68-3.83) 0.274  

History of prematurity      

   No 77 37.7 (26.9-49.4) 1.00   

   Yes 18 33.3 (13.3-59.0) 0.83 (0.28-2.44) 0.732  

Smoke exposure      

   None 28 42.9 (24.5-62.8) 1.00  0.537 

   Direct 4 75.0 (19.4-99.4) 4.0 (0.37-43.38) 0.254  

   Indirect 9 33.3 (7.5-70.1) 0.67 (0.14-3.22) 0.614  

   Missing 54        

 
a Bivariate analysis of selected risk factors and viral coinfection includes only HRV-positive specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI with accessible medical record 
information, without duplicates (n=95). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2).
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Table 39 Adjusted odds ratio of HRV-specific coinfection by risk factor among HRV-positive children with confirmed  or 
suspected ARTI, without duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p  

Gender    

   Female 1.00   

   Male 1.89 (0.71-5.03) 0.202  

Age (years)    

   0 to < 0.5 1.00   

   0.5 to < 1 3.70 (0.87-15.67) 0.076  

   1 to < 5 2.72 (0.80-9.21) 0.109  

   > 5 1.50 (0.30-7.44) 0.621  

Urban/Rural    

   Urban 1.00   

   Large rural 3.17 (0.77-13.06) 0.110  

   Small rural 1.43 (0.36-5.60) 0.610  

   Isolated rural 1.24 (0.28-5.45) 0.779  
History of any 
immunosuppressive conditionb   

 

   No 1.00   

   Yes 2.24 (0.81-6.22) 0.121  
 
a Bivariate analysis of selected risk factors and viral coinfection includes only HRV-positive specimens from children with 
confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI with accessible medical record 
information, without duplicates (n=95). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2).



 

 

    103

Table 40 Prevalence and odds ratio of viral coinfection by risk factor among 
hospitalized children with confirmed or suspected  ARTI, without duplicatesa 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p 

Gender     

   Female 70 15.7 (8.1-26.4) 1.00  

   Male 90 25.6 (16.9-35.8) 2.24 (0.24-1.21) 0.134 

Age (years)b     

   0 to < 1 79 19.0 (11.0-29.4) 1.00  

   1 to < 5 63 22.2 (12.7-34.5) 1.22 (0.54-2.76) 0.635 

   > 5 18 27.8 (9.7-53.5) 1.64 (0.51-5.31) 0.408 

Race (4 level)     

   Caucasian 114 21.1 (14.0-29.7) 1.00  

   African-American 15 20.0 (4.3-48.1) 0.94 (0.25-3.59) 0.925 

   Hispanic 14 14.3 (1.8-42.8) 0.63 (0.13-2.98) 0.556 

   Other 5 40.0 (5.3-85.3) 2.50 (0.40-15.82) 0.330 

Race (2 level)     

    Caucasian 114 16.2 (14.0-29.7) 1.00  

    Other 34 20.6 (8.7-37.9) 0.97 (0.38-2.50) 0.954 

Medicaid     

   No 82 22.0 (13.6-32.5) 1.00  

   Yes 77 20.8 (12.4-31.5) 0.93 (0.44-1.99) 0.857 

Urban/Rural (4 level)c     

   Urban 88 19.3 (11.7-29.1) 1.00  

   Large rural 27 25.9 (11.1-46.3) 1.46 (0.53-4.02) 0.461 

   Small rural 25 20.0 (6.8-40.7) 1.04 (0.34-3.18) 0.939 

   Isolated rural 20 25.0 (8.7-49.1) 1.39 (0.44-4.36) 0.570 

Urban/Rural (2 level)     

   Urban 88 19.3 (11.7-29.1) 1.00  

   Rural 72 23.6 (14.4-35.1) 1.29 (0.60-2.76) 0.510 
History of chronic 
respiratory condition     

   No 98 19.4 (12.1-28.6) 1.00  

   Yes 62 24.2 (14.2-36.7) 1.33 (0.62-2.86) 0.470 
History of structural 
respiratory condition     

   No 119 20.2 (13.4-28.5) 1.00  

   Yes 41 24.4 (12.4-40.3) 1.28 (0.55-2.96) 0.569 

History of asthma     

   No 135 20.7 (14.3-28.6) 1.00  

   Yes 25 24.0 (9.4-45.1) 1.21 (0.44-3.31) 0.715 

History of cancer     

   No 144 20.8 (14.5-28.4) 1.00  

   Yes 16 25.0 (7.3-52.4) 1.27 (0.38-4.21) 0.466 

History of transplant     

   No 155 21.3 (15.1-28.6) 1.00  

   Yes 5 20.0 (0.0-71.6) 0.92 (0.10-8.55) 0.945 
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Table 40 Continued 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 103 17.5 (10.7-26.2) 1.00  

   Yes 57 28.1 (17.0-41.5) 1.84 (0.85-3.98) 0.120 

History of prematurity     

   No 128 24.2 (17.1-32.6) 1.00  

   Yes 32 9.4 (2.0-25.0) 0.32 (0.09-1.14) 0.078 

Smoke exposuree     

   None 46 21.7 (11.0-36.4) 1.00  

   Direct 7 28.6 (3.7-71.0) 1.44 (0.24-8.57) 0.689 

   Indirect 22 27.3 (10.7-50.2) 1.35 (0.42-4.35) 0.615 

   Missing 85    

Prior antibiotic use     

   No 106 19.8 (12.7-28.7) 1.00  

   Yes 54 24.1 (13.5-37.6) 1.28 (0.59-2.82) 0.534 

Leukocytosis     

   No 107 22.5 (14.9-31.5) 1.00  

   Yes 40 17.5 (7.3-32.8) 0.73 (0.29-1.87) 0.516 

   Missing 13    

 
a Bivariate analysis of selected risk factors and viral coinfection includes only 
virus-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=160). 
 
b p for trend 0.401 
 
c p for trend 0.609 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.652
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Table 41 Prevalence and odds ratio of ICU admission by risk factor among 
hospitalized children with confirmed or suspected ARTI, without duplicatesa 
 
Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 

Gender     

   Female 70 15.7 (8.1-26.4) 1.00  

   Male 90 14.4 (16.9-35.8) 1.85 (0.83-4.17) 0.134 

Age (years)b     

   0 to < 1 79 26.6 (17.3-37.7) 1.00  

   1 to < 5 63 17.5 (9.1-29.1) 0.58 (0.26-1.33) 0.199 

   > 5 18 11.1 (1.4-34.7) 0.35 (0.07-1.63) 0.179 

Race (4 level)     

   Caucasian 114 19.3 (12.5-27.8) 1.00  

   African-American 15 20.0 (4.3-48.1) 1.05 (0.27-4.03) 0.949 

   Hispanic 14 14.3 (1.8-42.8) 0.70 (0.15-3.34) 0.652 

   Other 5 40.0 (5.3-85.3) 1.03 (0.44-17.71) 0.277 

Race (2 level)     

   Caucasian 114 20.6 (12.5-27.8) 1.00  

   Other 34 19.3 (8.7-37.9) 1.08 (0.42-2.81) 0.868 

Medicaid     

   No 82 18.3 (10.6-28.4) 1.00  

   Yes 77 23.4 (14.5-34.4) 1.36 (0.63-2.94) 0.431 

Urban/Rural (4 level)c     

   Urban 88 25.0 (16.4-35.4) 1.00  

   Large rural 27 25.9 (11.1-46.3) 1.05 (0.40-2.82) 0.923 

   Small rural 25 20.0 (6.8-40.7) 0.75 (0.25-2.24) 0.606 

   Isolated rural 20 0 (0-16.8) NA NA 

Urban/Rural (2 level)     

   Urban 88 25.0 (16.4-35.4) 1.00  

   Rural 72 16.7 (8.9-27.3) 1.62 (0.27-1.32) 0.203 
History of chronic 
respiratory condition     

   No 98 14.3 (8.0-22.8) 1.00  

   Yes 62 32.3 (20.9-45.3) 2.86 (1.31-6.21) 0.008† 
History of structural 
Respiratory Condition     

   No 119 16.8 (10.6-24.8) 1.00  

   Yes 41 34.2 (20.1-50.6) 2.57 (1.15-5.74) 0.022† 

History of Asthma     

   No 135 21.5 (14.9-29.4) 1.00  

   Yes 25 20.0 (6.8-40.7) 0.91 (0.31-2.64) 0.868 

History of Cancer     

   No 144 22.9 (16.3-30.7) 1.00  

   Yes 16 6.3 (0-30.2) 0.22 (0.03-1.76) 0.155 

History of Transplant     

   No 155 21.3 (15.1-28.6) 1.00  

   Yes 5 20.0 (0-71.6) 0.92 (0.10-8.55) 0.945 
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Table 41 Continued 
 
Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 103 21.4 (13.9-30.5) 1.00  

   Yes 57 21.1 (11.4-33.9) 0.98 (0.45-2.17) 0.964 

History of prematurity     

   No 128 15.6 (9.8-23.1) 1.00  

   Yes 32 43.8 (26.4-62.3) 4.20 (1.80-9.79) 0.001† 

Smoke exposuree     

   None 46 10.9 (3.6-23.6) 1.00  

   Direct 7 42.9 (9.9-81.6) 6.15 (1.06-35.80) 0.043† 

   Indirect 22 27.3 (10.7-50.0) 3.08 (0.82-11.51) 0.095 

   Missing 85    

Prior antibiotic use     

   No 106  20.8 (13.5-29.7) 1.00  

   Yes 54 22.2 (12.0-35.6) 1.09 (0.49-2.42) 0.830 

Leukocytosis     

   No 107 15.9 (9.5-24.2) 1.00  

   Yes 40 35.0 (20.6-51.7) 2.85 (1.24-6.55) 0.014† 

   Missing 13    

 
a Bivariate analysis of selected risk factors and ICU admission includes only 
virus-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=160). 
 
b p for trend 0.087 
 
c p for trend 0.032 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.030 
 
† p < 0.05
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Table 42 Adjusted odds ratio of ICU admission by risk factor among hospitalized 
children with confirmed or suspected ARTI, without duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p 
Coinfection   
   No 1.00  
   Yes 0.32 (0.08-1.27) 0.104 
Gender   
   Female 1.00  
   Male 3.11 (1.20-8.06) 0.020† 
Age (years)   
   0 to < 1 1.00  
   1 to < 5 0.52 (0.20-1.39) 0.192 
   > 5 0.27 (0.05-1.43) 0.124 
History of any 
immunosuppressive conditionb   
   No 1.00  
   Yes 3.20 (1.12-9.17) 0.030† 
History of Prematurity   
   No 1.00  
   Yes 5.06 (1.61-15.93) 0.006† 
Leukocytosis   
   No 1.00  
   Yes 4.44 (1.68-11.74) 0.003† 
 
a Multivariate analysis of selected risk factors and ICU admission includes only 
virus-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=160). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
† p < 0.05 
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Table 43 Prevalence and odds ratio of HRV-specific coinfection by risk factor 
among hospitalized HRV-positive children with confirmed or suspected ARTI, 
without duplicatesa 
 
Risk Factor N % Coinfected (95% CI) OR (95% CI) p 

Gender     

   Female 28 25.0 (10.7-44.9) 1.00  

   Male 45 42.2 (27.7-57.9) 2.19 (0.77-6.21) 0.139 

Age (years)b     

   0 to < 1 35 34.3 (19.1-52.2) 1.00  

   1 to < 5 27 37.0 (19.4-57.6) 1.23 (0.40-3.21) 0.822 

   > 5 11 36.4 (10.9-69.2) 1.10 (0.27-4.50) 0.900 

Race (4 level)     

   Caucasian 52 36.5 (23.6-51.0) 1.00  

   African-American 6 33.3 (4.3-77.7) 0.87 (0.15-5.20) 0.877 

   Hispanic 6 16.7 (0-64.1) 0.35 (0.04-3.20) 0.351 

   Other 3 66.7 (9.4-99.2) 3.47 (0.30-40.9) 0.322 

Race (2 level)     

   Caucasian 52 36.5 (23.6-51.0) 1.00  

   Other 15 33.3 (11.8-61.6) 0.87 (0.26-2.92) 0.820 

Medicaid     

   No 39 38.5 (23.4-55.4) 1.00  

   Yes 34 32.4 (17.4-50.5) 0.77 (0.29-2.01) 0.587 

Urban/Rural (4 level)c     

   Urban 42 31.0 (17.6-47.1) 1.00  

   Large rural 10 50.0 (18.7-81.3) 2.23 (0.55-9.06) 0.262 

   Small rural 11 45.5 (16.8-76.6) 1.86 (0.48-7.21) 0.370 

   Isolated rural 10 30.0 (6.7-65.3) 0.96 (0.21-4.30) 0.953 

Urban/Rural (2 level)     

   Urban 42 31.0 (24.6-60.9) 1.00  

   Rural 31 41.9 (17.6-47.1) 1.61 (0.61-4.24) 0.334 
History of chronic 
respiratory condition     

   No 36 33.3 (18.6-51.0) 1.00  

   Yes 37 37.8 (22.5-55.2) 1.22 (0.47-3.18) 0.688 
History of structural 
respiratory condition     

   No 47 34.0 (20.9-49.3) 1.00  

   Yes 26 38.5 (20.2-59.4) 1.21 (0.45-3.27) 0.706 

History of asthma     

   No 60 35.0 (23.1-48.4) 1.00  

   Yes 13 38.5 (13.9-68.4) 1.16 (0.34-4.00) 0.813 

History of cancer     

   No 66 34.9 (23.5-47.6) 1.00  

   Yes 7 42.9 (9.9-81.6) 1.40 (0.29-6.81) 0.675 

History of transplant     

   No 68 36.8 (25.4-49.3) 1.00  

   Yes 5 20.0 (0-71.6) 0.43 (0.05-4.06) 0.461 
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Table 43 Continued 
 

Risk Factor N % Coinfected (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 44 29.6 (16.8-45.2) 1.00  

   Yes 29 44.8 (26.5-64.3) 1.94 (0.73-5.15) 0.185 

History of prematurity     

   No 58 39.7 (27.1-53.4) 1.00  

   Yes 15 20.0 (4.3-48.1) 0.38 (0.10-1.50) 0.167 

Smoke exposuree     

   None 20 40.0 (19.1-64.0) 1.00  

   Direct 3 66.7 (9.4-99.2) 3.00 (0.23-38.88) 0.401 

   Indirect 8 37.5 (8.5-75.5) 0.90 (0.34-4.87) 0.903 

   Missing 42    

Prior antibiotic use     

   No 45 37.8 (23.8-53.5) 1.00  

   Yes 28 32.1 (15.9-52.4) 0.78 (0.29-2.11) 0.625 

Leukocytosis     

   No 46 37.0 (23.2-52.5) 1.00  

   Yes 18 33.3 (13.3-59.0) 0.85 (0.27-2.69) 0.786 

   Missing 9    

 
a Bivariate analysis of selected risk factors and viral coinfection includes only 
HRV-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=73). 
 

b p for trend 0.854 
 
c p for trend 0.671 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.822
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Table 44 Prevalence and odds ratio of ICU admission by risk factor among 
hospitalized HRV-positive children with confirmed or suspected ARTI, without 
duplicatesa 
 
Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 

Gender     

   Female 28 17.9 (6.1-36.9) 1.00  

   Male 45 24.4 (12.9-39.5) 1.49 (0.46-4.76) 0.510 

Age (years)b     

   0 to < 1 35 31.4 (16.9-49.3) 1.00  

   1 to < 5 27 14.8 (4.1-33.7) 0.38 (0.11-1.36) 0.137 

   > 5 11 9.10 (0-41.3) 0.22 (0.03-1.92) 0.170 

Race (4 level)     

   Caucasian 52 15.4 (6.9-28.1) 1.00  

   African-American 6 50.0 (11.8-88.2) 5.5 (0.94-32.25) 0.059 

   Hispanic 6 33.3 (4.3-77.7) 2.75 (0.43-17.61) 0.286 

   Other 3 33.3 (1.0-90.6) 2.75 (0.22-34.04) 0.431 

Race (2 level)     

   Caucasian 52 15.4 (6.9-28.1) 1.00  

   Other 15 40.0 (16.3-67.7) 3.67 (1.02-13.17) 0.046† 

Medicaid     

   No 39 15.4 (5.9-30.5) 1.00  

   Yes 34 29.4 (15.1-47.5) 2.29 (0.73-7.17) 0.154 

Urban/Rural (4 level)c     

   Urban 42 28.6 (15.7-44.6) 1.00  

   Large rural 10 20.0 (2.5-55.6) 0.63 (0.12-3.38) 0.585 

   Small rural 11 18.2 (2.3-51.8) 0.56 (0.10-2.96) 0.491 

   Isolated rural 10 0 (0-30.9) NA NA 

Urban/Rural (2 level)     

   Urban 42 28.6 (15.7-44.6) 1.00  

   Rural 31 28.6 (3.6-29.8) 0.37 (0.11-1.29) 0.118 
History of chronic 
respiratory condition     

   No 36 13.9 (4.7-29.5) 1.00  

   Yes 37 29.7 (15.9-47.0) 2.62 (0.81-8.53) 0.109 
History of structural 
respiratory condition     

   No 47 17.0 (7.7-30.8) 1.00  

   Yes 26 30.8 (14.3-51.8) 2.17 (0.70-6.69) 0.179 

History of asthma     

   No 60 23.3 (13.4-36.0) 1.00  

   Yes 13 15.4 (1.9-45.5) 0.60 (0.12-3.02) 0.533 

History of cancer     

   No 66 24.2 (14.5-36.4) 1.00  

   Yes 7 0 (0-41.0) NA NA 

History of transplant     

   No 68 22.1 (12.9-33.8) 1.00  

   Yes 5 20.0 (0-71.6) 0.88 (0.09-8.51) 0.915 
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Table 44 Continued 
 

Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 44 22.7 (11.5-37.8) 1.00  

   Yes 29 20.7 (8.0-39.7) 0.89 (0.28-2.78) 0.837 

History of prematurity     

   No 58 15.5 (7.4-27.4) 1.00  

   Yes 15 46.7 (21.3-73.4) 4.76 (1.38-16.44) 0.014† 

Smoke exposuree     

   None 20 5.0 (0-24.9) 1.00  

   Direct 3 33.3 (0-90.6) 9.50 (0.42-217.61) 0.159 

   Indirect 8 25.0 (3.2-65.1) 6.33 (0.49-82.75) 0.159 

   Missing 42    

Prior antibiotic use     

   No 45 20.0 (9.6-34.6)  1.00  

   Yes 28 25.0 (10.7-44.9) 1.33 (0.43-4.11) 0.616 

Leukocytosis     

   No 46 17.4 (7.8-31.4) 1.00  

   Yes 18 27.8 (9.7-53.5) 1.83 (0.51-6.59) 0.357 

   Missing 9    

 
a Bivariate analysis of selected risk factors and ICU admission includes only 
HRV-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=73). 
 

b p for trend 0.065 
 
c p for trend 0.057 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.207 
 
† p < 0.05
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Table 45 Adjusted odds ratio of ICU admission by risk factor among hospitalized 
HRV-positive children with confirmed or suspected ARTI, without duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p 
Coinfection   
   No 1.00  
   Yes 0.51 (0.09-2.80) 0.440 
Gender   
   Female 1.00  
   Male 2.72 (0.55-13.3) 0.217 
Age (years)   
   0 to < 1 1.00  
   1 to < 5 0.47 (0.08-2.92) 0.417 
   > 5 0.16 (0.01-1.91) 0.146 
History of any 
immunosuppressive 
conditionb   
   No 1.00  
   Yes 5.48 (0.79-38.05) 0.085 
History of 
Prematurity   
   No 1.00  
   Yes 11.72 (0.81-169.35) 0.071 
Urban/Rural   
   Urban 1.00  
   Rural 0.15 (0.03-0.83) 0.030† 
Leukocytosis   
   No 1.00  
   Yes 4.84 (0.82-28.66) 0.082 
 
a Multivariate analysis of selected risk factors and ICU admission includes only 
HRV-positive specimens from hospitalized children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=73). 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 

 
† p < 0.05 



 

 

    113

Table 46 Prevalence and odds ratio of HRV-specific coinfection by risk factor 
among HRV-positive children with confirmed or suspected ARTI, without 
duplicatesa 
 

Risk Factor N % Coinfected (95% CI) OR (95% CI) p 

Gender     

   Female 40 30.0 (16.6-46.5) 1.00  

   Male 55 41.8 (28.7-55.9) 1.67 (0.71-4.00) 0.240 

Age (years)b     

   0 to < 0.5 31 29.0 (14.2-48.0) 1.00  

   0.5 to < 1 17 47.1 (22.9-72.2) 2.17 (0.64-7.42) 0.216 

   1 to < 5 33 42.4 (25.5-60.8) 1.80 (0.64-5.09) 0.267 

   > 5 14 28.6 (8.4-58.1) 0.98 (0.24-3.95) 0.975 

Race (4 level)     

   Caucasian 65 38.5 (26.7-51.4) 1.00  

   African-American 9 22.2 (2.8-60.0) 0.46 (0.09-2.38) 0.352 

   Hispanic 7 14.3 (0.4-57.9) 0.27 (0.03-2.35) 0.234 

   Other 5 60.0 (14.7-94.7) 2.40 (0.37-15.38) 0.356 

Race (2 level)     

   Caucasian 65 38.5 (26.7-51.4) 1.00  

   Other 21 28.6 (11.3-52.2) 0.64 (0.22-1.87) 0.414 

Medicaid     

   No 51 39.2 (25.8-53.9) 1.00  

   Yes 44 34.1 (20.5-49.9) 0.80 (0.35-1.86) 0.606 

Urban/Rural (4 level)c     

   Urban 59 32.3 (20.6-45.6) 1.00  

   Large rural 12 50.0 (21.1-78.9) 2.11 (0.60-7.40) 0.246 

   Small rural 12 41.7 (15.2-72.3) 1.50 (0.42-5.36) 0.529 

   Isolated rural 12 41.7 (15.2-72.3) 1.50 (0.42-5.36) 0.529 

Urban/Rural (2 level)     

   Urban 59 32.3 (20.6-45.6) 1.00  

   Rural 36 44.4 (27.9-61.9) 1.68 (0.72-3.96) 0.232 
History of chronic 
respiratory condition     

   No 52 36.5 (23.6-51.0) 1.00  

   Yes 43 37.2 (22.9-53.3) 1.03 (0.45-2.38) 0.946 
History of structural 
respiratory condition     

   No 68 35.3 (24.1-47.8) 1.00  

   Yes 72 40.7 (22.4-61.2) 1.26 (0.51-3.15) 0.620 

History of asthma     

   No 79 38.0 (27.3-49.6) 1.00  

   Yes 16 31.3 (11.0-58.7) 0.74 (0.24-2.35) 0.612 

History of cancer     

   No 87 36.8 (26.7-47.8) 1.00  

   Yes 8 37.5 (8.5-75.5) 1.03 (0.23-4.61) 0.968 

History of transplant     

   No 90 37.8 (27.8-48.6) 1.00  

   Yes 5 20.0 (0.05-71.6) 0.41 (0.04-3.84) 0.436 
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Table 46 Continued 
 

Risk Factor N % Coinfected (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 61 32.8 (21.3-46.0) 1.00  

   Yes 34 44.1 (27.2-62.1) 1.62 (0.68-3.83) 0.274 

History of prematurity     

   No 77 37.7 (26.9-49.4) 1.00  

   Yes 18 33.3 (13.3-59.0) 0.83 (0.28-2.44) 0.732 

Smoke exposuree     

   None 28 42.9 (24.5-62.8) 1.00  

   Direct 4 75.0 (19.4-99.4) 4.0 (0.37-43.38) 0.254 

   Indirect 9 33.3 (7.5-70.1) 0.67 (0.14-3.22) 0.614 

   Missing 54    

Prior antibiotic use     

   No 63 39.7 (27.6-52.8) 1.00  

   Yes 32 31.3 (16.1-50.0) 0.69 (0.28-1.70) 0.422 

 
a Bivariate analysis of selected risk factors and HRV-specific coinfection includes 
only HRV-positive specimens from children with confirmed (physician diagnosed) 
or suspected (physician-documented symptoms) ARTI with accessible medical 
record information, without duplicates (n=95). 
 

b p for trend 0.703 
 
c p for trend 0.386 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.537 
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Table 47 Prevalence and odds ratio of bronchodilator administration by risk factor 
among HRV-positive children with confirmed or suspected ARTI, without 
duplicatesa 
 
Risk Factor N % Administered Bronchodilator (95% CI) OR (95% CI) p 

Gender     

   Female 40 27.5 (14.6-43.9) 1.00 0.209 

   Male 55 40.0 (27.0-54.1) 1.75 (0.73-4.17) 0.209 

Age (years)b     

   0 to <0.5 31 16.1 (5.5-33.7) 1.00  

   0 .5 to < 1 17 64.7 (38.3-85.8) 9.53 (2.40-37.91) 0.001† 

   1 to < 5 33 39.4 (22.9-57.9) 3.38 (1.03-11.05) 0.044† 

   > 5 14 28.6 (8.4-58.1) 2.08 (0.46-9.35) 0.340 

Race (4 level)     

   Caucasian 65 35.4 (23.9-48.2) 1.00  

   African-American 9 33.3 (7.5-70.1) 0.91 (0.21-4.00) 0.904 

   Hispanic 7 57.1 (18.4-90.1) 2.44 (0.50-11.83) 0.270 

   Other 5 20.0 (1.0-71.6) 0.46 (0.05-4.33) 0.495 

Race (2 level)     

   Caucasian 65 35.4 (23.9-48.2) 1.00  

   Other 21 38.1 (18.1-61.6) 1.12 (0.41-3.11) 0.822 

Medicaid     

   No 51 27.5 (15.9-41.7) 1.00  

   Yes 44 43.2 (28.4-59.0) 2.01 (0.85-4.73) 0.111 

Urban/Rural (4 level)c     

   Urban 59 33.9 (22.1-47.4) 1.00  

   Large rural 12 33.3 (9.9-65.1) 0.98 (0.26-3.63) 0.970 

   Small rural 12 33.3 (9.9-65.1) 0.98 (0.26-3.63) 0.970 

   Isolated rural 12 41.7 (15.2-72.3) 1.39 (0.39-4.95) 0.609 

Urban/Rural (2 level)     

   Urban 59 33.9 (22.1-47.4) 1.00  

   Rural 36 36.1 (20.8-53.8) 1.10 (0.46-2.63) 0.826 
History of chronic 
respiratory condition     

   No 52 25.0 (14.0-39.0) 1.00  

   Yes 43 46.5 (31.2-62.3) 2.61 (1.10-6.21) 0.030† 
History of structural 
respiratory condition     

   No 68 29.4 (19.0-41.7) 1.00  

   Yes 72 48.2 (28.7-68.1) 2.23 (0.89-5.58) 0.087 

History of asthma     

   No 79 29.1 (19.4-40.4) 1.00  

   Yes 16 62.5 (35.4-84.8) 4.06 (1.32-12.47) 0.015† 

History of cancer     

   No 87 37.9 (27.7-49.0) 1.00  

   Yes 8 0 (0-36.9) NA NA 

History of transplant     

   No 90 36.7 (26.8-47.5) 1.00  

   Yes 5 0 (0-52.2) NA NA 
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Table 47 Continued 
 
Risk Factor N % Administered Bronchodilator (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 61 45.9 (33.1-59.2) 1.00  

   Yes 34 14.7 (5.0-31.1) 0.20 (0.07-0.60) 0.004† 

History of prematurity     

   No 77 31.2 (21.1-42.7) 1.00  

   Yes 18 50.0 (26.0-74.0) 2.21 (0.78-6.26) 0.136 

Smoke exposuree     

   None 28 32.1 (15.9-52.4) 1.00  

   Direct 4 75.0 (19.4-99.4) 6.33 (0.58-69.68) 0.131 

   Indirect 9 55.6 (21.2-86.3) 2.64 (0.57-12.25) 0.216 

   Missing 54    

Prior antibiotic use     

   No 63  30.2 (19.2-43.0) 1.00  

   Yes 32 43.8 (26.4-62.3) 1.80 (0.75-4.35) 0.191 

 
a Bivariate analysis of selected risk factors and bronchodilator administration 
includes only HRV-positive specimens from children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=95). 
 

b p for trend 0.268 
 
c p for trend 0.696 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.278 
 
† p < 0.05
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Table 48 Adjusted odds ratio of bronchodilator administration by risk factor 
among HRV-positive children with confirmed or suspected ARTI, without 
duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p 
Coinfection   
   No 1.00  
   Yes 3.02 (1.06-8.65) 0.039† 
Age (years)   
   0 to < 0.5 1.00  
   0.5 to < 1 5.70 (1.26-25.73) 0.024† 
   1 to < 5 2.29 (0.63-8.40) 0.211 
   > 5 0.92 (0.16-5.33) 0.922 
History of asthma   
   No 1.00  
   Yes 6.62 (1.60-27.52) 0.009† 
Race   
   Caucasian 1.00  
   Other 1.64 (0.49-5.54) 0.422 
 
a Multivariate analysis of selected risk factors and bronchodilator administration 
includes only HRV-positive specimens from children with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI with 
accessible medical record information, without duplicates (n=95). 
 

† p < 0.05
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Table 49 Virus-specific mono-infection and virus-bacteria coinfection prevalence estimates for specimens from children 
with any bacterial tests completed (not limited to respiratory sites) and hospitalized with confirmed (physician diagnosed) 
or suspected (physician-documented symptoms) ARTI, without duplicates (n=217) 
  

Virus 

Mono-infection Coinfection 
Total Positive 

n (% Total Specimensb) 
Virus,  

n (% Total Positivea) 
Virus+Virus  

n (% Total Positivea) 
Virus+ Bacteria 

 n (% Total Positivea) 
2 Viruses + Bacteria 
 n (% Total Positivea) 

Ad 5 (50.0) 3 (30.0) 1 (10.0) 1 (10.0) 10 (4.6) 

HRV 22 (42.3) 11 (21.2) 12 (23.1) 7 (13.5) 52 (24.0) 

HBoV 9 (42.9) 9 (42.9) 2 (9.5) 1 (4.8) 21 (9.7) 

hMPV 10 (47.6) 2 (9.5) 7 (33.3) 2 (9.5) 21 (9.7) 

Flu A 1 (100) 0 (0) 0 (0) 0 (0) 1 (0.5) 

Flu B 0 (0) 0 (0) 1 (100) 0 (0) 1 (0.5) 
RSV 14 (48.3) 6 (20.7) 8 (27.6) 1 (3.5) 29 (13.4) 

PIV All 6 (37.5) 6 (37.5) 2 (12.5) 2 (12.5) 16 (7.4) 

Total 67 (54.0) 71 (13.7) 33 (26.6) 7 (5.7) 124 (57.1) 
 
Note: Flu A (influenza A virus), Flu B (influenza B virus), PIV All (parainfluenza virus 1-3 and not otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=217. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimen.
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Table 50 Prevalence and odds ratio of virus-bacteria coinfection (any site) by risk 
factor among hospitalized virus-positive children with confirmed or suspected 
ARTI, without duplicatesa 
 
Risk Factor N % Coinfectedb (95% CI) OR (95% CI) p 

Gender     

   Female 54 35.2 (22.7-49.4) 1.00  

   Male 70 30.0 (19.6-42.1) 0.79 (0.37-1.68) 0.541 

Age (years)c     

   0 to < 1 56 42.9 (29.7-56.8) 1.00  

   1 to < 5 52 21.2 (11.1-34.7) 0.36 (0.15-0.84) 0.018† 

   > 5 16 31.3 (11.0-58.7) 0.61 (0.19-1.98) 0.406 

Race (4 level)     

   Caucasian 87 28.7 (19.5-39.4) 1.00  

   African-American 13 38.5 (13.9-68.4) 1.55 (0.46-5.20) 0.478 

   Hispanic 11 27.3 (6.0-61.0) 0.93 (0.23-3.79) 0.919 

   Other 4 75.0 (19.4-99.4) 7.44 (0.74-74.98) 0.089 

Race (2 level)     

   Caucasian 87 28.7 (19.5-39.4) 1.00  

   Other 28 39.3 (21.5-59.4) 1.61 (0.66-3.91) 0.297 

Medicaid     

   No 62 27.4 (16.9-40.2) 1.00  

   Yes 61 36.1 (24.2-49.4) 1.49 (0.70-3.21) 0.304 

Urban/Rural (4 level)d     

   Urban 67 25.4 (15.5-37.5) 1.00  

   Large rural 20 50.0 (27.2-72.8) 2.94 (1.05-8.28) 0.041† 

   Small rural 22 45.5 (24.4-67.8) 2.45 (0.90-6.69) 0.080 

   Isolated rural 15 20.0 (4.3-48.1) 0.74 (0.19-2.92) 0.662 

Urban/Rural (2 level)     

   Urban 67 25.4 (27.6-54.2) 1.00  

   Rural 57 40.4 (15.5-37.5) 1.99 (0.93-4.27) 0.077 
History of chronic 
respiratory condition     

   No 73 28.7 (18.8-40.6) 1.00  

   Yes 51 37.3 (24.1-51.9) 1.47 (0.69-3.15) 0.321 
History of structural 
respiratory condition     

   No 91 29.7 (20.6-40.2) 1.00  

   Yes 33 39.4 (22.9-57.9) 1.54 (0.67-3.54) 0.308 

History of asthma     

   No 102 33.3 (24.3-43.4) 1.00  

   Yes 22 27.3 (10.7-50.2) 0.75 (0.27-2.09) 0.582 

History of cancer     

   No 109 35.8 (26.8-45.5) 1.00  

   Yes 15 6.7 (0-32.0) 0.13 (0.02-1.01) 0.051 

History of transplant     

   No 120 33.3 (25.0-42.5) 1.00  

   Yes 4 0 (0-60.2) NA NA 
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Table 50 Continued 
 

Risk Factor N % Coinfectedb (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditione     

   No 76 36.8 (26.1-48.7) 1.00  

   Yes 48 25.0 (13.6-39.6) 0.57 (0.26-1.28) 0.172 

History of prematurity     

   No 100 26.0 (17.7-35.7) 1.00  

   Yes 24 58.3 (36.6-77.9) 3.99 (1.58-10.06) 0.003† 

Smoke exposuref     

   None 31 22.6 (9.6-41.1) 1.00  

   Direct 6 66.7 (22.3-95.7) 6.86 (1.03-45.60) 0.046† 

   Indirect 16 25.0 (7.3-52.4) 1.14 (0.28-4.68) 0.853 

   Missing 71    

Prior antibiotic use     

   No 86 29.1 (19.8-39.9) 1.00  

   Yes 38 39.5 (24.0-56.6) 1.59 (0.72-3.54) 0.255 

Leukocytosis     

   No 81 29.6 (20.0-40.8) 1.00  

   Yes 35 42.9 (26.3-60.7) 1.78 (0.78-4.05) 0.169 

   Missing 8    
 

a Bivariate analysis of selected risk factors and virus-bacteria coinfection includes 
only virus-positive specimens from children with any bacterial tests completed 
(not limited to respiratory sites), accessible medical records, and hospitalized 
with confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI, without duplicates (n=124). 
 

b Coinfection is defined as infection with at least one virus and one bacterium.  
“No coinfection” is defined as infection with a single virus. 
 
c p for trend 0.091 
 
d p for trend 0.500 
 
e Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
f p for trend 0.856 
 
† p < 0.05
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Table 51 Prevalence and odds ratio of ICU admission by risk factor among 
hospitalized virus-positive children tested for bacterial infection (any site) with 
confirmed or suspected ARTI, without duplicatesa 
 
Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 

Gender     

   Female 54 20.4 (10.6-33.5) 1.00  

   Male 70 30.0 (19.6-42.1) 1.68 (0.73-3.86) 0.227 

Age (years)b     

   0 to < 1 56 33.9 (21.8-47.8) 1.00  

   1 to < 5 52 21.2 (11.1-34.7) 0.52 (0.22-1.24) 0.142 

   > 5 16 12.5 (1.6-38.4) 0.28 (0.06-1.35) 0.113 

Race (4 level)     

   Caucasian 87 24.1 (15.6-34.5) 1.00  

   African-American 13 15.4 (1.9-45.5) 0.57 (0.12-2.79) 0.489 

   Hispanic 11 18.2 (2.3-51.8) 0.70 (0.14-3.49) 0.662 

   Other 4 50.0 (6.8-93.2) 3.14 (0.42-23.71) 0.267 

Race (2 level)     

   Caucasian 87 24.1 (15.6-34.5) 1.00  

   Other 28 21.4 (8.3-41.0) 0.86 (0.31-2.40) 0.769 

Medicaid     

   No 62 24.2 (14.2-36.7) 1.00  

   Yes 61 26.2 (15.8-39.1) 1.11 (0.49-2.52) 0.795 

Urban/Rural (4 level)c     

   Urban 67 29.9 (19.3-42.3) 1.00  

   Large rural 20 35.0 (15.4-59.2) 1.27 (0.44-3.64) 0.663 

   Small rural 22 22.7 (7.8-45.4) 0.69 (0.22-2.13) 0.520 

   Isolated rural 15 0 (0-21.8) NA NA 

Urban/Rural (2 level)     

   Urban 67 21.1 (11.4-33.9) 1.00  

   Rural 57 29.9 (19.3-42.3) 0.63 (0.28-1.43) 0.267 
History of chronic 
respiratory condition     

   No 73 17.8 (9.8-28.5) 1.00  

   Yes 51 37.3 (24.1-51.9) 2.74 (1.20-6.26) 0.017† 
History of structural 
respiratory condition     

   No 91 19.8 (12.2-29.5) 1.00  

   Yes 33 42.4 (25.5-60.8) 2.99 (1.26-7.07) 0.013† 

History of asthma     

   No 102 26.5 (18.2-36.1) 1.00  

   Yes 22 22.7 (7.8-45.4) 0.82 (0.28-2.43) 0.716 

History of cancer     

   No 109 28.4 (20.2-37.9) 1.00  

   Yes 15 6.7 (0-32.0) 0.18 (0.02-1.43) 0.104 

History of transplant     

   No 120 25.8 (18.3-34.6) 1.00  

   Yes 4 25.0 (0.1-80.6) 0.96 (0.10-9.55) 0.970 
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Table 51 Continued 
 

Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 76 26.3 (16.9-37.7) 1.00  

   Yes 48 25.0 (13.6-39.6) 0.93 (0.41-2.14) 0.871 

History of prematurity     

   No 100 19.0 (11.8-28.1) 1.00  

   Yes 24 54.2 (32.8-74.5) 5.04 (1.96-12.97) 0.001† 

Smoke exposuree     

   None 31 16.1 (5.5-33.7) 1.00  

   Direct 6 50.0 (11.8-88.2) 5.20 (0.81-33.56) 0.083 

   Indirect 16 25.0 (7.3-52.4) 1.73 (0.39-7.63) 0.467 

   Missing 71    

Prior antibiotic use     

   No 86 23.3 (14.8-33.6) 1.00  

   Yes 38 31.6 (17.5-48.7) 1.52 (0.65-3.56) 0.330 

Leukocytosis     

   No 81 19.8 (11.7-30.1) 1.00  

   Yes 35 40.0 (23.9-57.9) 2.71 (1.14-6.46) 0.025† 

   Missing 8    

 
a Bivariate analysis of selected risk factors and ICU admission includes only 
virus-positive specimens from children with any bacterial tests completed (not 
limited to respiratory sites), accessible medical records, and hospitalized with 
confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI, without duplicates (n=124). 
 

b p for trend 0.048 
 
c p for trend 0.037 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.687 
 
† p < 0.05 
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Table 52 Adjusted odds ratio of ICU admission by risk factor among hospitalized 
virus-positive children tested for bacterial infection (any site) with confirmed or 
suspected ARTI, without duplicatesa 
 
Risk Factor Adjusted OR (95% CI) p 
Coinfectionb   
   No 1.00  
   Yes 5.58 (1.95-15.96) 0.001† 
Age (years)   
   0 to < 1 1.00  
   1 to < 5 0.77 (0.26-2.25) 0.632 
   > 5 0.33 (0.04-1.46) 0.121 
Leukocytosis   
   No 1.00  
   Yes 2.52 (0.87-7.28) 0.089 
History of 
Prematurity   
   No 1.00  
   Yes 3.17 (1.03-9.77) 0.045† 
Urban/Rural   
   Urban 1.00  
   Rural 0.41 (0.14-1.26) 0.118 
 
a Multivariate analysis of selected risk factors and ICU admission includes only 
virus-positive specimens from children with any bacterial tests completed (not 
limited to respiratory sites), accessible medical records, and hospitalized with 
confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI, without duplicates (n=124). 
 

b Coinfection is defined as infection with at least one virus and one bacterium.  
“No coinfection” is defined as infection with a single virus. 
 
† p < 0.05
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Table 53 Virus-specific mono-infection and virus-bacteria coinfection prevalence estimates for specimens from children 
with any respiratory bacterial tests completed and hospitalized with confirmed (physician diagnosed) or suspected 
(physician-documented symptoms) ARTI, without duplicates (n=93) 
  

Virus 

Mono-infection Coinfection 
Total Positive 

n (% Total Specimensb) 
Virus,  

n (% Total Positivea) 
Virus+Virus  

n (% Total Positivea) 
Virus+ Bacteria 

 n (% Total Positivea) 
2 Viruses + Bacteria 
 n (% Total Positivea) 

Ad 1 (25.0) 3 (75.0) 0 (0) 0 (0) 4 (4.3) 

HRV 10 (37.0) 10 (37.0) 4 (14.8) 3 (11.1) 27 (29.0) 

HBoV 4 (44.4) 4 (44.4) 0 (0) 1 (11.1) 9 (9.7) 

hMPV 5 (38.5) 2 (15.4) 4 (30.8) 2 (15.4) 13 (14.0) 

Flu B 1 (100) 0 (0) 0 (0) 0 (0) 1 (1.1) 

RSV 7 (41.2) 6 (35.3) 4 (23.5) 0 (0) 17 (18.3) 
PIV All 4 (50.0) 4 (50.0) 0 (0) 0 (0) 8 (8.6) 

Total 32 (53.3) 13 (21.7) 12 (20.0) 3 (5.0) 60 (64.5) 
 
Note: Flu A (influenza A virus), Flu B (influenza B virus), PIV All (parainfluenza virus 1-3 and not otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=93. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimen.
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Table 54 Prevalence and odds ratio of virus-bacteria coinfection (respiratory site) 
by risk factor among hospitalized virus-positive children with confirmed or 
suspected ARTI, without duplicatesa 
 
Risk Factor N % Coinfectedb (95% CI) OR (95% CI) p 

Gender     

   Female 26 30.8 (14.3-51.8) 1.00  

   Male 34 20.6 (8.7-37.9) 0.58 (0.18-5.56) 0.369 

Age (years)c     

   0 to < 1 26 26.9 (11.6-47.8) 1.00  

   1 to < 5 29 24.1 (10.3-43.5) 0.86 (0.26-2.91) 0.813 

   > 5 5 20.0 (0.1-71.6) 0.68 (0.06-7.16) 0.747 

Race (4 level)     

   Caucasian 40 25.0 (12.7-41.2) 1.00  

   African-American 8 12.5 (0.3-52.7) 0.43 (0.05-3.92) 0.453 

   Hispanic 4 25.0 (0.6-80.6) 1.00 (0.09-10.74) 1.00 

   Other 2 50.0 (1.3-98.7) 3.00 (0.17-52.53) 0.452 

Race (2 level)     

   Caucasian 40 25.0 (12.7-41.2) 1.00  

   Other 14 21.4 (4.7-50.8) 0.82 (0.19-3.54) 0.788 

Medicaid     

   No 28 21.4 (8.3-41.0) 1.00  

   Yes 32 28.1 (13.8-46.8) 1.44 (0.44-4.70) 0.551 

Urban/Rural (4 level)d     

   Urban 27 29.6 (13.8-50.2) 1.00  

   Large rural 14 21.4 (4.7-50.8) 0.65 (0.14-2.96) 0.576 

   Small rural 12 33.3 (9.9-65.1) 1.19 (0.28-5.10) 0.817 

   Isolated rural 7 0 (0-41.0) NA NA 

Urban/Rural (2 level)     

   Urban 27 29.6 (13.8-50.2) 1.00  

   Rural 33 21.2 (9.0-38.9) 0.64 (0.20-2.07) 0.455 
History of chronic 
respiratory condition     

   No 31 19.4 (7.5-37.5) 1.00  

   Yes 29 31.0 (15.3-50.8) 1.88 (0.57-6.15) 0.300 
History of structural 
respiratory condition     

   No 38 23.7 (11.4-40.2) 1.00  

   Yes 22 27.3 (10.7-50.2) 1.21 (0.36-4.01) 0.757 

History of asthma     

   No 50 20.0 (10.0-33.7) 1.00  

   Yes 10 50.0 (18.7-81.3) 4.00 (0.97-16.55) 0.056 

History of cancer     

   No 55 27.3 (16.1-41.0) 1.00  

   Yes 5 0 (0-52.2) NA NA 

History of transplant     

   No 60 25.0 (14.7-37.9) 1.00  

   Yes 0 0 (0) NA NA 
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Table 54 Continued 
 

Risk Factor N % Coinfectedb (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditione     

   No 36 27.8 (14.2-45.2) 1.00  

   Yes 24 20.8 (7.1-42.2) 0.68 (0.20-2.33) 0.544 

History of prematurity     

   No 46 23.9 (12.6-38.8) 1.00  

   Yes 14 28.6 (8.4-58.1) 1.27 (0.33-4.88) 0.725 

Smoke exposuref     

   None 12 16.7 (2.1-48.4) 1.00  

   Direct 4 25.0 (0.6-80.6) 1.67 (0.11-25.44) 0.713 

   Indirect 10 20.0 (2.5-55.6) 1.25 (0.14-10.94) 0.840 

   Missing 34    

Prior antibiotic use     

   No 39 23.1 (11.1-39.3) 1.00  

   Yes 21 28.6 (11.3-52.2) 1.33 (0.40-4.45) 0.640 

Leukocytosis     

   No 38 23.7 (11.4-40.2) 1.00  

   Yes 19 31.6 (12.6-56.6) 1.49 (0.44-5.05) 0.525 

   Missing 3    

 
a Bivariate analysis of selected risk factors and virus-bacteria coinfection includes 
only virus-positive specimens from children with any respiratory bacterial tests 
completed, accessible medical records, and hospitalized with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI, 
without duplicates (n=60). 
 

b Coinfection is defined as infection with at least one virus and one bacterium.  
“No coinfection” is defined as infection with a single virus. 
 
c p for trend 0.724 
 
d p for trend 0.294 
 
e Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
f p for trend 0.916
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Table 55 Prevalence and odds ratio of ICU admission by risk factor among 
hospitalized virus-positive children tested for bacterial infection (respiratory site) 
with confirmed or suspected ARTI, without duplicatesa 

 
Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 

Gender     

   Female 26 23.1 (9.0-43.7) 1.00  

   Male 34 26.5 (12.9-44.4) 1.20 (0.37-3.94) 0.764 

Age (years)b     

   0 to < 1 26 34.6 (17.2-55.7) 1.00  

   1 to < 5 29 20.7 (8.0-39.7) 0.49 (0.15-1.65) 0.251 

   > 5 5 0 (0-52.2) NA NA 

Race (4 level)     

   Caucasian 40 25.0 (12.7-41.2) 1.00  

   African-American 8 12.5 (0.3-52.7) 0.43 (0.05-3.92) 0.453 

   Hispanic 4 25.0 (0.6-80.6) 1.00 (0.09-10.74) 1.00 

   Other 2 0 (0-84.2) NA NA 

Race (2 level)     

   Caucasian 40 25.0 (12.7-41.2) 1.00  

   Other 14 14.3 (1.8-42.8) 0.50 (0.10-2.63) 0.413 

Medicaid     

   No 28 28.6 (13.2-48.7) 1.00  

   Yes 32 21.9 (9.3-40.0) 0.70 (0.22-2.26) 0.551 

Urban/Rural (4 level)c     

   Urban 27 33.3 (16.5-54.0) 1.00  

   Large rural 14 14.3 (1.8-42.8) 0.33 (0.06-1.82) 0.205 

   Small rural 12 33.3 (9.9-65.1) 1.00 (0.24-4.23) 1.00 

   Isolated rural 7 0 (0-41.0) NA NA 

Urban/Rural (2 level)     

   Urban 27 33.3 (16.5-54.0) 1.00  

   Rural 33 18.2 (7.0-35.5) 0.44 (0.14-1.47) 0.183 
History of chronic 
respiratory condition     

   No 31 16.1 (5.5-33.7) 1.00  

   Yes 29 34.5 (17.9-54.3) 2.74 (0.80-9.32) 0.107 
History of structural 
respiratory condition     

   No 38 26.3 (13.4-43.1) 1.00  

   Yes 22 22.7 (7.8-45.4) 0.82 (0.24-2.82) 0.757 

History of asthma     

   No 50 24.0 (13.1-38.2) 1.00  

   Yes 10 30.0 (6.7-65.3) 1.36 (0.30-6.08) 0.690 

History of cancer     

   No 55 27.3 (16.1-41.0) 1.00  

   Yes 5 0 (0-52.2) NA NA 

History of transplant     

   No 60 25.0 (14.7-37.9) 1.00  

   Yes 0 0 (0) NA NA 
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Table 55 Continued 
 

Risk Factor N % Admitted to ICU (95% CI) OR (95% CI) p 
History of any 
immunosuppressive 
conditiond     

   No 36 25.0 (12.1-42.2) 1.00  

   Yes 24 25.0 (9.8-46.7) 1.00 (0.30-3.30) 1.00 

History of prematurity     

   No 46 21.7 (11.0-36.4) 1.00  

   Yes 14 35.7 (12.8-64.9) 2.00 (0.55-7.33) 0.295 

Smoke exposuree     

   None 12 8.3 (0.2-38.5) 1.00  

   Direct 4 50.0 (6.8-93.2) 11.0 (0.65-187.09) 0.097 

   Indirect 10 20.0 (2.5-55.6) 2.75 (0.21-35.82) 0.440 

   Missing 34    

Prior antibiotic use     

   No 39 25.6 (13.0-42.1) 1.00  

   Yes 21 23.8 (8.2-47.2) 0.91 (0.26-3.12) 0.876 

Leukocytosis     

   No 38 18.4 (7.7-34.3) 1.00  

   Yes 19 36.8 (16.3-61.6) 2.58 (0.75-8.94) 0.134 

   Missing 3    
 

a Bivariate analysis of selected risk factors and virus-bacteria coinfection includes 
only virus-positive specimens from children with any respiratory bacterial tests 
completed, accessible medical records, and hospitalized with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI, 
without duplicates (n=60). 
 

b p for trend 0.777 
 
c p for trend 0.184 
 
d Includes history of cancer, transplant, and chronic conditions that may lead to 
increased risk of ARTI (see Table 2). 
 
e p for trend 0.826 
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CHAPTER 5 – DISCUSSION 

 

 Polymicrobial infections were common in our study of hospital-based 

pediatric inpatients and outpatients with acute respiratory tract infections.  We 

conducted a retrospective study of 559 archived respiratory specimens from 421 

children under the age of 10 years collected between March 28, 2008 and June 

30, 2009.  This population was comprised mostly of very young (86.2% under the 

age of 5 years, mean age 2.07 years), Caucasian (72.9%) children many of 

whom relied on Medicaid as a primary payor for medical services (47.8%).  This 

study included several children who resided in rural areas (39.9%).  A large 

proportion of the children were hospitalized (76.9%), and of those that were 

hospitalized, 36.1% were patients in an intensive care unit at the time of 

specimen collection. 

A virus was identified in 61.3% of 349 respiratory specimens from children 

with confirmed (physician diagnosed) or suspected (physician-documented 

symptoms) ARTI.  HRV (27.5%), RSV (18.9%), HBoV (8.3%), hMPV (7.7%), and 

PIV (6.6%) were the most common viruses detected.  Of the 96 HRV-positive 

specimens, HRV A was the most common group detected (46.3%) followed by 

HRV C (41.1%), and non-typeable HRVs (12.6%).  A viral coinfection was 

identified in 21.5% of the 214 virus-positive specimens and was most often 

detected for Ad (53.3% of 15 Ad-positive specimens), HBoV (51.7% of 29 HBoV-

positive specimens), PIV (43.5% of 23 PIV-positive specimens), HRV (35.4% of 

96 HRV-positive specimens), and RSV (34.8% of 66 RSV-positive specimens).  

Among the 46 specimens with dual or triple viral coinfections detected, the most 

frequent virus-virus combinations were HRV-RSV (n=12), HRV-HBoV (n=6), and 

HRV-PIV 3 (n=4).  Among the 96 HRV-positive specimens, 58.3% of the non-
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typeable HRV specimens, 36.4% of the HRV A specimens, and 30.8% of the 

HRV C specimens were involved in coinfections. 

These results are similar to previously published studies.  Coinfection 

rates vary widely among these studies and are estimated to account for between 

8.4% and 36.1% of ARTIs for which at least one virus was detected [3, 4, 6, 7, 9, 

14-16, 19, 20].  Direct comparison of results from this study to previous studies is 

made difficult due to the number of design factors that vary from study to study, 

such as differences in patient population (e.g., ages included, inclusion of 

inpatients and/or outpatients, hospital or community source), definition of ARTI 

(e.g., lower or upper ARTI, pneumonia only, bronchiolitis only), timing of the 

study (e.g., season), diagnostic methods used (e.g., cell culture or molecular 

assays such as PCR), and pathogens under review (e.g., viral and/or bacterial, 

inclusion or exclusion of newly recognized agents such as HBoV). 

We hypothesized that certain host-specific risk factors were associated 

with the likelihood of viral coinfection (Specific aim 2).  While none of the 

covariates in our final model were significant, the results were suggestive.  Male 

gender (OR 1.70, 95% CI 0.83-3.46), age between 6 months to 1 year (as 

compared to children less than 6 months old, OR 2.15, 95% CI 0.75-6.19), and 

history of any chronic condition that may result in immunosuppression (OR 2.05, 

95% CI 0.99-4.23) were each associated with increased odds of viral coinfection 

(p > 0.05).  Similar results were observed when limiting the analysis to viral 

coinfections that included HRV; in addition to male gender (OR 1.89, 95% CI 

0.71-5.03), age between 6 months to 1 year (as compared to children less than 6 

months old, OR 3.70, 95% CI 0.87-15.67), and history of any chronic condition 

that may result in immunosuppression (OR 2.24, 95% CI 0.81-6.22), children 

residing in large rural areas, as compared to those residing in urban areas, also 
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had greater odds of HRV-specific coinfection (OR 3.17, 95% 0.77-13.10) though 

this increase was not statistically significant (p > 0.05). 

Few studies have made an effort to identify host factors that may 

predispose a child to respiratory coinfections.  In a study of 316 pediatric patients 

(less than 14 years old) hospitalized for either upper or lower ARTI in China, 

Peng et al. noted that coinfection was more common in children aged 3 to 6 

years [14].  In a study of viruses in community-acquired pneumonia in 

hospitalized and non-hospitalized children aged less than 3 years old, Cilla et al. 

noted that children aged less than 12 months were more likely than older children 

to have a viral coinfection [7]. 

We also hypothesized that children with viral coinfections would be more 

likely to have severe ARTI (requiring hospitalization or greater medical 

intervention such as bronchodilator administration, supplemental oxygen 

requirement, or need for mechanical ventilation) than those children with single 

virus infections (Specific aim 3).  No significant association was identified 

between any virus-virus coinfection and the following indicators of severity – 

hospitalization, bronchodilator administration, oxygen saturation less than 90% 

(hypoxemia), requirement for supplemental oxygen, requirement for mechanical 

ventilation, or total length of hospitalization. The unadjusted odds ratio for ICU 

admission associated with virus-virus coinfection was marginally significant (OR 

0.30, 95% CI 0.09-1.04).  After controlling for gender, age, history of any chronic 

condition that may result in immunosuppression, history of prematurity, and 

leukocytosis, the OR was no longer marginally significant (OR 0.32, 95%CI 0.08-

1.27). 

With respect to virus-virus coinfections, our results are similar to studies 

that have found no significant association between coinfection and severity of 

illness [6, 9, 10, 12, 14].  However, these studies did not use multivariate 
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regression modeling to test hypotheses regarding severity of illness, and they do 

not report any measures of association (e.g., odds ratio).  In our study, children 

with a viral coinfection were less likely to be admitted to the intensive care unit 

than children with a single virus infection, though this association was not 

statistically significant (OR 0.32, 95% CI 0.08-1.27) after controlling for potential 

confounders. 

With respect to reasons for hospitalization and ICU admission in cases of 

pediatric ARTI, a number of factors may be considered, but oftentimes no set 

algorithm is in place and decisions regarding admission are made at the 

physician’s discretion based upon the evidence at hand.  We hypothesized that 

perhaps the observed reduced likelihood of admission to the ICU associated with 

virus-virus coinfections was an artifact associated with physician behavior when 

deciding what child is admitted to the ICU and when they are admitted.  Most 

studies focusing on the need for major medical intervention in pediatric 

populations with ARTI have focused on bronchiolitis and RSV.  Parker et al. 

identified 4 factors associated with major intervention (i.e., oxygen administration, 

IV fluid bolus, any treatment for apnea, or admission to critical care unit) in 

infants with bronchiolitis; these factors were severe retractions on arrival, 

baseline oxygen saturation 92% or less, increased respiratory rate, and history of 

poor fluid intake [112].  Weigl et al. identified young age, presence of underlying 

condition, pneumonia or bronchiolitis, prematurity, and retractions as factors that 

increased the duration of hospitalization in children under 2 years old admitted 

with ARTI [113].  In a study of dual viral infection in infants with severe 

bronchiolitis, Richard et al. identified young age, prematurity, underlying illness, 

and male gender as factors associated with admission to a pediatric intensive 

care unit [114].  Factors such as age, oxygen saturation, work of breathing, ability 

of the guardians to monitor the child at home, ability to feed, dehydration, 
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complexity of care, and pre-existing conditions (i.e., underlying heart or 

pulmonary disease) are often considered by the evaluating physician at the 

University of Iowa Hospital and Clinics (personal communication with Dr. Jody 

Murph).  We assessed the importance of several of these variables in our 

analyses.  However, even after controlling for potential confounders, the direction 

of effect remained consistent in several sub-analyses (data not shown). 

We next hypothesized that perhaps concurrent bacterial infections were 

playing a role in influencing the paradoxical viral coinfection data.  We limited 

secondary analyses to hospitalized children with confirmed (physician 

diagnosed) or suspected (physician-documented symptoms) ARTI for whom any 

bacterial test (not limited to respiratory sites) had been ordered during the same 

hospitalization that a viral test had been ordered and for whom a virus was 

detected (n=124).  A virus-bacteria coinfection was identified for 33 children, and 

a virus-virus-bacteria coinfection was identified in 7 children. Children with virus-

bacteria coinfection, as compared to children with viral mono-infection, were 

more likely to be admitted to an intensive care unit (OR 5.58, 95% CI 1.95-15.96) 

even after controlling for potential confounders including age, history of 

prematurity, urban/rural residence, and leukocytosis.  Similar results were 

observed when further limiting the population to children with respiratory bacterial 

tests ordered, though the sample size was insufficient to allow for control of 

confounding through multivariate logistic regression modeling (crude OR 9.75, 

95% CI 2.54-37.40).   

Given these data, we hypothesize the following explanation for the 

observed decreased likelihood of ICU admission among children with virus-virus 

coinfection as compared to children with viral mono-infection.  The 33 children 

with single virus/single bacterium coinfections (26.6% of the children with virus-

positive specimens) would have been classified as having a viral mono-infection 
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in the primary analyses limiting exposure to virus-virus coinfection (no bacterial 

data included).  It is also likely that a number of children not tested for bacterial 

pathogens may have had a concurrent bacterial infection.  Though these cases 

would likely be distributed between viral mono-infection and virus-virus 

coinfections, we suspect that a higher proportion of viral mono-infections would 

also be positive for bacterial pathogens as evidenced by the data presented in 

Table 49 (virus-bacteria coinfections represented 26.6% of virus-positive 

specimens whereas virus-virus-bacteria coinfections represented only 5.7% of 

virus-positive specimens).  Given that 33 of the 40 children with these virus-

bacteria coinfections would have been classified as having viral mono-infections 

in our primary analyses and that our secondary analyses suggest these children 

are at increased risk of ICU admission compared to viral mono-infections, 

children with virus-virus coinfections would appear to be less likely to be admitted 

to the ICU as compared to children with viral mono-infections when bacterial 

coinfections are not accounted for.  When the children with virus-bacteria 

coinfections were removed from the analysis of virus-virus coinfection versus 

virus mono-infection, the observed odds ratio estimating the association between 

viral coinfection and ICU admission moved closer to the null hypothesis (OR 

0.53, 95% CI  0.11-2.49). This suggests that at least part of the observed 

protective effect of virus-virus coinfection (p > 0.05) can be explained by virus-

bacteria coinfection, and that perhaps undetected bacterial coinfections could 

account for the remaining effect. 

Examples of coinfecting bacterial and viral pathogens are common in the 

literature, but reports tend to be virus-specific [115].  For example, most deaths 

associated with epidemics of influenza are associated with secondary bacterial 

infections including Streptococcus pneumoniae and Haemophilus influenzae.  In 

children, RSV has been associated with S. pneumoniae, Bordetella pertussis, 
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and Staphylococcus aureus.  Additionally, associations between adenovirus and 

B. pertussis have been noted in severe respiratory disease in children.  The body 

of evidence describing the importance of viral and bacterial cooperation in cases 

of pneumonia is growing [116].  Jennings et al. conducted a study among 304 

patients admitted to the hospital with community-acquired pneumonia (CAP) and 

demonstrated that HRV-pneumococcal coinfection was independently associated 

with severe pneumonia [11].  Templeton et al. included both inpatients and 

outpatients in their study of CAP and demonstrated that individuals with HRV-

bacterial or coronavirus-bacterial coinfections were independently association 

with severe pneumonia [17].  Additional evidence of the interaction between 

bacterial and viral pathogens comes from animal studies [115].  Several 

mechanisms have been postulated to further explain this interaction [115].  

Viruses may increase the ability of bacteria to infect or adhere to mucosal 

surfaces through changes induced in host cell membranes.  It has also been 

postulated that perhaps exudates on mucosal surfaces resulting from viral 

infection may increase bacterial growth.  The host immune defense against 

bacteria could also be affected by viral infection through the inhibition of 

nonspecific phagocytosis by neutrophils and macrophages.  It has also been 

postulated that perhaps viral infection can exacerbate the effect of bacterial 

toxins. 

The original intent of this study was to focus attention on coinfections 

involving HRV, HBoV, and Ad.  Our sample size was insufficient to examine 

hypotheses regarding illness severity in the cases of HBoV-specific and Ad-

specific coinfections.  With respect to HRV-specific coinfections, our results are 

similar to other published studies.  Recent studies report HRV coinfection rates 

ranging from 17.7% to 47% [47, 52, 54-59].  In our sample of 349 children with 

confirmed (physician diagnosed) or suspected (physician-documented 
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symptoms) ARTI, 96 children (27.5%) were HRV-positive, 35.4% of which were 

co-infected with HRV and at least one other virus.  Some studies have suggested 

that coinfection with HRV leads to more severe disease manifestations such as 

lower respiratory tract infections, requirement for supplemental oxygen, and 

longer stays in the hospital [54, 58, 59].  In the current study, no significant 

association was identified between coinfection involving HRV (as compared to 

HRV mono-infection) and the following indicators of severity – hospitalization, 

ICU admission, oxygen saturation less than 90% (hypoxemia), requirement for 

supplemental oxygen, requirement for mechanical ventilation. However, children 

with coinfection involving HRV (as compared to HRV mono-infection) were 

significantly more likely to be administered a bronchodilator (OR 3.02, 95% CI 

1.06-8.65) even after controlling for age, history of asthma, and race.  Like RSV, 

HRVs have been known to be associated with wheezing and asthma 

exacerbations in children [49, 117].  The most common combination among 

detected coinfections involving HRV was HRV-RSV (47% of 34 coinfections).  

We hypothesize that it is dual infection with RSV that drives the increased 

likelihood of bronchodilator administration in children with HRV-specific 

coinfections as compared to HRV mono-infections.  

We must acknowledge the limitations of this study.  The use of archived 

respiratory specimens proves to be problematic with respect to biases associated 

with sampling and exposure misclassification.  First, not all individuals with ARTIs 

may be symptomatic; and furthermore, not all symptomatic individuals with ARTI 

may seek medical care.  Thus, only those individuals who sought medical care 

were eligible for inclusion into this study.  Additionally, not every individual who 

seeks medical care for an ARTI will have a viral respiratory test ordered.  

Therefore, it is likely that certain cases of ARTI (e.g., symptomatic infections 

requiring medical attention or more severe infections eliciting increased effort to 
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identify an etiologic agent) may be overrepresented in the sample population.  

Indeed, over 75% of our population was hospitalized. 

An additional limitation was the unavailability of all eligible specimens 

collected during the study period.  Specimens were not available for the following 

reasons: (1) the specimen tested negative for all viruses and was not archived 

because the entire volume of sample was used for clinical testing, (2) the 

specimen tested positive for at least one virus and the laboratory technician 

decided not to archive the remaining volume of the sample, or (3) the remaining 

volume of the sample was retained for in-house validation studies. Compared to 

those children for whom specimens were included in the study, children for whom 

specimens were unavailable (n=105) were significantly younger (p=0.035), were 

more likely to reside in an urban area (p=0.009), and were less likely to be 

admitted to the hospital (p<0.001).  If children whose specimens were excluded 

were more likely to be coinfected than those children whose specimens were 

included (a large proportion were RSV-positive), then our observed measures of 

association between coinfection and severity of illness, specifically ICU 

admission, would be biased away from the null hypothesis of no association. 

Underestimation of respiratory coinfections likely occurred for several 

reasons.  First, every possible respiratory pathogen was not included in the 

respiratory panel so this study was limited to coinfections involving influenza A 

and B, parainfluenza 1, 2, and 3, respiratory syncytial virus, adenovirus, 

rhinovirus, human bocavirus, and human metapneumovirus.  However, those 

viruses included are the most common respiratory viral pathogens infecting 

children.  Second, if a clinician ordered a virus-specific DFA in addition to a viral 

culture panel and the DFA was positive, viral culture would not be completed.  

Case in point - among the 105 specimens not included in this study, which were 

therefore limited to UIHC routine testing procedures alone, only 2 viral 
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coinfections were detected. Third, additional coinfections may have been missed 

as the viral culture and DFA methods utilized for influenza A and B, parainfluenza 

1, 2, and 3, respiratory syncytial virus, and adenovirus are less sensitive than the 

molecular methods utilized for rhinovirus, human bocavirus, human 

metapneumovirus, and adenovirus.  Finally, only a limited proportion of our 

sample had information regarding bacterial pathogens.  When available in the 

patient medical record, information regarding results from additional bacterial 

tests performed by the UIHC Clinical Microbiology Laboratory or the University 

Hygienic Laboratory (UHL) on other specimens (collected at the time a specimen 

for viral culture was collected) was included in secondary analyses.  

This was a cross-sectional study using archived respiratory specimens 

that were collected as a part of routine medical care.  As such, we are unable to 

establish causality with regard to coinfections and severe ARTI in children as we 

cannot firmly establish a temporal sequence of events.   

It is likely that further under-ascertainment of coinfections occurred as a 

result of the disconnect between the timing of potential coinfection and specimen 

collection; for example, a patient may be infected with a single pathogen at time 

A, then infected with a second pathogen at time B, and at time C the first 

infection has resolved but the second has not.  Sampling at time A, B, or C may 

therefore produce different results with respect to the presence of a coinfection.  

Unless multiple samples were taken over the duration of the illness, little can be 

done to address to this problem or to identify the significance of concurrent 

versus consecutive infections.  

Over-estimation of respiratory coinfections due to co-detection of 

asymptomatic viral shedding post-infection and acute infection with a second 

virus may have also occurred.  Among the 407 children for whom medical 

records were available, 3.5% of virus-positive children did not have a 
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symptomatic ARTI.  Molecular methods may have over-estimated the presence 

of viable virus through detection of viral particles or nonviable virus.  Some would 

argue that co-detection is a more appropriate term for what we define as 

coinfection in this study.  Some studies have attempted to address this concern 

by measuring viral load in respiratory specimens with quantitative, real-time PCR 

assays.  The underlying assumption is that high viral loads represent acute 

infection whereas low viral loads may represent shedding of virus from a 

previous infection.  Due to financial constraints, we were unable to use these 

methods for this study. 

Data quality and completeness was expected to vary among covariates 

selected for abstraction from electronic medical records.  Attempts were made to 

correct inaccurate or incomplete data.  Any misclassification of clinical covariates 

is expected to be non-differential as the investigator was blinded to coinfection 

and illness severity status at the time of abstraction.  Exclusion of incomplete 

information from analysis may lead to biased estimates of association as this 

assumes that the observations with complete data are representative of all 

observations.  Furthermore, exclusion of observations may result in an 

insufficient sample size for subsequent analyses.  Some specimens originated 

from children outside the UIHC medical system (e.g., tests could not be 

conducted at local hospital and were sent to the UIHC Clinical Microbiology 

Laboratory) and were not accompanied by additional data from the patient 

medical record.  These samples were excluded from the analysis. 

Finally, our sample size may have been insufficient to detect certain 

measures of association.  Though we began with 559 archived respiratory 

specimens, the effective sample size was whittled down as children with multiple 

specimens were limited to the first specimen collected during the first episode of 

ARTI, children without accessible medical records were excluded, children not 
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meeting the primary or secondary definition of ARTI were excluded, and as 

outpatients were excluded from analyses focused on ICU admission, requirement 

for mechanical ventilation, and length of hospitalization. 

 Despite these limitations, the methodology of the current study sets it 

apart from earlier studies.  Unlike many of its predecessors, this study was 

designed with an a priori hypothesis in mind concerning a role for coinfections in 

severe ARTI.  Furthermore, few studies have attempted to control for potential 

confounders, and to our knowledge, none have explored the role of potential 

effect modifiers. 

The University of Iowa Hospital and Clinics is a comprehensive academic 

medical center and regional referral center.  Our results may not be applicable to 

other hospital-based settings due to the composition of the patients seeking care 

at UIHC and the behavior of the physicians providing care; however, the 

underlying biological theory suggests that an association could still exist if virus-

bacteria coinfections do in fact result in more severe illness, though the measure 

of association may be attenuated. 

Further studies are needed to elucidate the clinical significance of 

polymicrobial infections, particularly with respect to severity of illness and the role 

of certain viruses as they occur in coinfections, such as HRV, HBoV, and Ad.    

Many of the studies published thus far have been retrospective in nature, relying 

on archived respiratory specimens.  Those that do rely on prospective collection 

of respiratory specimens and accompanying medical record data are often 

limited by small sample sizes and do not attempt to estimate a measure of 

association (either odds ratio or risk ratio) for severity of illness as it relates to 

coinfection.  Those that do generate a measure of association often do not 

control for important confounders.  Future studies should include both viral and 

bacterial pathogens for consideration.  S. pneumoniae, Streptococcus pyogenes, 
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H. influenzae, Staphylococcus aureus, B. pertussis, Moraxella catarrhalis, 

Mycoplasma pneumonia, and Chlamydophila pneumoniae have been identified 

as bacterial pathogens of the respiratory tract in immunocompetent children [118] 

and their role in virus-bacteria coinfections should warrant further consideration. 

In summary, the results of this study suggest that polymicrobial infections 

are common in this pediatric population and that these infections, particularly 

those involving bacteria, may lead to more severe disease outcomes.  It is our 

hope that this study will inform medical and public health professionals with 

regard to the epidemiology of polymicrobial infections and their potential 

importance as a cause of severe acute respiratory tract infection in children.  

Furthermore, the results of this study could contribute to the ongoing discussion 

of the importance of diagnostic ability to reliably detect multiple concurrent 

pathogens in a single patient.
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Figure A1. Evolutionary relationships of 174 HRV taxa (5’NCR protocol). The evolutionary history 
was inferred using the Neighbor-Joining method [1]. The bootstrap consensus tree inferred from 
1000 replicates [2] is taken to represent the evolutionary history of the taxa analyzed [2]. 
Branches corresponding to partitions reproduced in less than 50% bootstrap replicates are 
collapsed. The percentage of replicate trees in which the associated taxa clustered together in 
the bootstrap test (1000 replicates) are shown next to the branches [2]. The tree is drawn to 
scale, with branch lengths in the same units as those of the evolutionary distances used to infer 
the phylogenetic tree. The evolutionary distances were computed using the Maximum Composite 
Likelihood method [3] and are in the units of the number of base substitutions per site. All 
positions containing gaps and missing data were eliminated from the dataset (Complete deletion 
option). There were a total of 174 positions in the final dataset. Phylogenetic analyses were 
conducted in MEGA4 [4].  Prefix ARTI.RK denotes study specimens.      

Source: 1. Saitou N & Nei M (1987) The neighbor-joining method: A new method for reconstructing phylogenetic trees. 
Molecular Biology and Evolution 4:406-425. 
2. Felsenstein J (1985) Confidence limits on phylogenies: An approach using the bootstrap. Evolution 39:783-791. 
3. Tamura K, Nei M & Kumar S (2004) Prospects for inferring very large phylogenies by using the neighbor-joining 
method. Proceedings of the National Academy of Sciences (USA) 101:11030-11035.  
4. Tamura K, Dudley J, Nei M & Kumar S (2007) MEGA4: Molecular Evolutionary Genetics Analysis (MEGA) software 
version 4.0. Molecular Biology and Evolution 24:1596-1599.
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Figure A2.  Evolutionary relationships of 37 HBoV taxa. The evolutionary history was inferred 
using the Neighbor-Joining method [1]. The bootstrap consensus tree inferred from 1000 
replicates [2] is taken to represent the evolutionary history of the taxa analyzed [2]. Branches 
corresponding to partitions reproduced in less than 50% bootstrap replicates are collapsed. The 
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test 
(1000 replicates) are shown next to the branches [2]. The tree is drawn to scale, with branch 
lengths in the same units as those of the evolutionary distances used to infer the phylogenetic 
tree. The evolutionary distances were computed using the Maximum Composite Likelihood 
method [3] and are in the units of the number of base substitutions per site. All positions 
containing gaps and missing data were eliminated from the dataset (Complete deletion option). 
There were a total of 151 positions in the final dataset. Phylogenetic analyses were conducted in 
MEGA4 [4].  Prefix ARTI.BV denotes study specimens.        
Source: 1. Saitou N & Nei M (1987) The neighbor-joining method: A new method for reconstructing phylogenetic trees. 
Molecular Biology and Evolution 4:406-425. 
2. Felsenstein J (1985) Confidence limits on phylogenies: An approach using the bootstrap. Evolution 39:783-791. 
3. Tamura K, Nei M & Kumar S (2004) Prospects for inferring very large phylogenies by using the neighbor-joining 
method. Proceedings of the National Academy of Sciences (USA) 101:11030-11035.  
4. Tamura K, Dudley J, Nei M & Kumar S (2007) MEGA4: Molecular Evolutionary Genetics Analysis (MEGA) software 
version 4.0. Molecular Biology and Evolution 24:1596-1599. 
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Table A1 Virus-specific mono-infection and coinfection prevalence estimates for all specimens, with duplicates (n=559) 
  

Virus 
Mono-infection,  

n (% Total Positivea) 
Co-infection,  

n (% Total Positivea) 
Total Positive, 

 n (% Total Specimensb) 
95% CIc 

Add 10 (50.0) 10 (50.0) 20 (3.6) 2.2-5.5 
HRV 87 (66.9) 43 (33.1) 130 (23.3) 19.8-27.0 
HBoV 18 (48.7) 19 (51.3) 37 (6.6) 4.7-9.0 
hMPV 24 (70.6) 10 (29.4) 34 (6.1) 4.3-8.4 
CoxS 1 (50.0) 1 (50.0) 2 (0.4) 0.0-1.3 
Flu A 8 (88.9) 1 (11.1) 9 (1.6) 0.7-3.0 
Flu B 6 (100) 0 (0) 6 (1.1) 0.4-2.3 
RSV 64 (66.7) 32 (33.3) 96 (17.2) 14.1-20.6 
PIV 1 1 (100) 0 (0) 1 (0.2) 0-1.0 
PIV 2 1 (33.3) 2 (66.7) 3 (0.5) 0.1-1.6 
PIV 3 21 (70.0) 9 (30.0) 30 (5.4) 3.7-7.6 
PIV NOS 0 (0) 4 (100) 4 (0.7) 0.2-1.8 
Total 241 (79.5) 62 (20.5) 303 (54.2) 50.0-58.4 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Denominator is virus-specific total number of positive specimens. 
 
b Denominator is total number of specimens, n=559. 
 
c 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens. 
 
d Ad genotypes include Ad1 (n=1, 0% coinfected),  Ad2 (n=6, 66.7% coinfected), Ad3 (n=8, 50.0% coinfected), Ad5 (n=1, 
0% coinfected), Ad41 (n=1, 100% coinfected), and non-typeable (n=2, 50.0% coinfected).
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Table A2 Frequency of viral coinfections for all specimens, with duplicates 
(n=559) 
 
Co-detected Viruses N 
2 Viruses   
HRV + RSV 17 
HRV + HBoV 7 
HRV + PIV3 5 
HRV + hMPV 4 
HBoV + RSV 3 
Ad + RSV 3 
Ad + HRV 3 
PIV NOS + RSV 2 
PIV 3 + HBoV 2 
PIV 2 + HBoV 2 
PIV 3 + RSV 1 
PIV 3 + hMPV 1 
hMPV + RSV 1 
hMPV + CoxS 1 
HBoV + Flu A 1 
HBoV + Ad 1 
3 Viruses  
Ad + HRV + HBoV 2 
HRV + HBoV + hMPV 1 
HRV + HBoV + RSV 1 
HRV + hMPV + RSV 1 
HRV + PIV NOS + RSV 1 
hMPV + PIV NOS + RSV 1 
Ad + HRV + RSV 1 
Total 61 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), PIV NOS (parainfluenza 
virus not otherwise specified). 
 



 

 

    
147

Table A3 Virus-specific mono-infection and coinfection prevalence estimates for specimens from eligible children 
excluded from study due to unavailable specimen, with duplicates (n=116) 
  

Virusa 
Mono-infection,  

n (% Total Positiveb) 
Co-infection,  

n (% Total Positiveb) 
Total Positive, 

 n (% Total Specimensc) 
95% CId 

Ade 2 (66.7) 1 (33.3) 3 (2.6) 0.5-7.4 
Flu A 3 (100) 0 (0) 3 (2.6) 0.5-7.4 
Flu B 5 (100) 0 (0) 5 (4.31) 1.4-9.8 
RSV 57 (96.6) 2 (3.4) 59 (50.9) 41.4-60.3 
PIV 1 0 (0) 0 (0) 0 (0) NA 
PIV 2 2 (66.7) 1 (33.3) 3 (2.6) 0.5-7.4 
PIV 3 6 (100) 0 (0) 6 (5.2) 1.9-10.9 
PIV NOS 0 (0) 0  (0) 0 (0) NA 
Total 75 (97.4) 2 (2.6) 77 (66.4) 57.0-74.9 

 
Note: CoxS (coxsackievirus), Flu A (influenza A virus), Flu B (influenza B virus), PIV NOS (parainfluenza virus not 
otherwise specified). 
 
a Limited to UIHC Clinical Microbiology Laboratory virological assays. 
 
b Denominator is virus-specific total number of positive specimens. 
 
c Denominator is total number of specimens, n=116. 
 
d 95% binomial confidence interval associated with prevalence percent estimate for total number of positive specimens. 
 
e Ad genotypes not determined.
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Table A4 Frequency of viral coinfections for specimens from eligible children 
excluded from study due to unavailable specimen, with duplicates (n=116) 
 
Co-detected Viruses N 
RSV + Ad 1 
RSV + PIV 2 1 
Total 2 
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Table A5 Demographic characteristics of children for all specimens with accessible medical record information, with duplicates 
(n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad       
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B      
(n=6) 

RSV       
(n=62) 

All PIV     
(n=23) 

Coinfection    
(n=62) 

Gender              

   Female 247 (46.7) 135 (45.8) 112 (47.9) 4 (40.0) 41 (48.8) 7 (41.2) 12 (54.6) 0 (0) 2 (25.0) 1 (16.7) 30 (48.4) 11 (47.8) 27 (43.6) 

   Male 282 (53.3) 160 (54.2) 122 (52.1) 6 (60.0) 43 (51.2) 10 (58.8) 10 (45.5) 1 (100) 6 (75.0) 5 (83.3) 32 (51.6) 12 (52.2) 35 (56.5) 

Age (years)              

   0 to < 0.5 181 (34.2) 83 (28.1) 98 (41.9) 1 (10.0) 26 (31.0) 3 (17.7) 6 (27.3) 0 (0) 0 (0) 1 (16.7) 25 (40.3) 6 (26.1) 14 (22.6) 

   0.5 to < 1 86 (16.3) 59 (20.0) 27 (11.5) 3 (30.0) 15 (17.9) 4 (23.5) 6 (27.3) 0 (0) 2 (25.0) 0 (0) 14 (22.6) 1 (4.3) 14 (22.6) 

   1 to < 5 196 (37.1) 117 (39.7) 79 (33.8) 4 (40.0) 29 (34.5) 8 (47.1) 8 (36.4) 0 (0) 5 (62.5) 2 (33.3) 21 (33.9) 12 (52.2) 28 (45.2) 

   ≥ 5 66 (12.5) 36 (12.2) 30 (12.8) 2 (20.0) 14 (16.7) 2 (11.8) 2 (9.1) 1 (100) 1 (12.5) 3 (50.0) 2 (3.2) 4 (17.4) 6 (9.7) 

Race              

   Caucasian 342 (71.9) 195 (72.0) 147 (71.1) 4 (44.4) 55 (72.4) 11 (64.7) 17 (85.0) 0 (0) 7 (87.5) 6 (100) 36 (64.3) 17 (81.0) 42 (73.7) 
   African-   
   American 53 (11.1) 31 (11.4) 22 (10.7) 4 (44.4) 9 (11.8) 3 (17.7) 1 (5.0) 1 (100) 0 (0) 0 (0) 9 (16.1) 1 (4.8) 3 (5.3) 

   Hispanic 47 (9.9) 27 (10.0) 20 (9.8) 0 (0) 8 (10.5) 2 (11.8) 2 (10.0) 0 (0) 1 (12.5) 0 (0) 6 (10.7) 2 (9.5) 6 (10.5) 

   Other 34 (7.1) 18 (6.6) 16 (7.8) 1 (11.1) 4 (5.3) 1 (5.9) 0 (0) 0 (0) 0 (0) 0 (0) 5 (8.9) 1 (4.8) 6 (10.5) 

   Missing 53 24 29 1 8 0 2 0 0 0 6 2 5 

Medicaid              

   Yes 262 (50.0) 139 (47.4) 123 (53.3) 2 (22.2) 41 (48.8) 7 (41.2) 12 (54.6) 0 (0) 3 (37.5) 2 (33.3) 33 (54.1) 10 (43.5) 29 (46.8) 

   No 262 (50.0) 154 (52.6) 108 (46.8) 7 (77.8) 43 (51.2) 10 (58.5) 10 (45.5) 1 (100) 5 (62.5) 4 (66.7) 28 (45.9) 13 (56.5) 33 (53.2) 

   Missing 5 2 3 1 0 0 0 0 0 0 1 0 0 

Urban/Rural              

   Urban 309 (58.5) 176 (59.7) 133 (57.1) 7 (70.0) 55 (65.5) 11 (64.7) 8 (36.4) 1 (100) 5 (62.5) 2 (33.3) 41 (66.1) 13 (56.5) 33 (53.2) 

   Large rural 82 (15.5) 38 (12.9) 44 (18.9) 1 (10.0) 6 (7.1) 1 (5.9) 8 (36.4) 0 (0) 0 (0) 2 (33.3) 6 (9.7) 2 (8.7) 12 (19.4) 

   Small rural 72 (13.6) 43 (14.6) 29 (12.5) 1 (10.0) 12 (14.3) 3 (17.7) 3 (13.6) 0 (0) 0 (0) 0 (0) 12 (19.4) 5 (21.7) 7 (11.3) 

   Isolated rural 65 (12.3) 38 (12.9) 27 (11.6) 1 (10.0) 11 (13.1) 2 (11.8) 3 (13.6) 0 (0) 3 (37.5) 2 (33.3) 3 (4.8) 3 (13.0) 10 (16.1) 

   Missing 1 0 1 0 0 0 0 0 0 0 0 0 0 
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Table A5 Continued 
 

 Number of Specimens (%)           

 

 
Total       

(n=529) 
Positive 
(n=295) 

Negative 
(n=234) 

Ad       
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B      
(n=6) 

RSV       
(n=62) 

All PIV a    
(n=23) 

Coinfection    
(n=62) 

Smoke exposure              

   None 135 (63.7) 76 (61.8) 59 (66.3) 3 (75.0) 20 (64.5) 5 (62.5) 3 (37.5) 0 (0) 2 (50.0) 1 (50.0) 17 (65.4) 8 (80.0) 17 (56.7) 

   Direct 24 (11.3) 12 (9.8) 12 (13.5) 0 (0) 2 (6.5) 0 (0) 2 (25.0) 0 (0) 0 (0) 1 (50.0) 2 (7.7) 0 (0) 5 (16.7) 

   Indirect 53 (25.0) 35 (28.5) 18 (20.2) 1 (25.0) 9 (29.0) 3 (37.5) 3 (37.5) 0 (0) 2 (50.0) 0 (0) 7 (26.9) 2 (20.0) 8 (26.7) 

   Missing 317 172 145 6 53 9 14 1 4 4 36 13 32 

 
 Note: Excludes 30 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A6 Mean age of children for all specimens with accessible medical record information, with duplicates (n=529) 
 

 Total      
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV      
(n=84) 

HBoV     
(n=17) 

hMPV     
(n=22) 

CoxS     
(n=1) 

Flu A      
(n=8) 

Flu B      
(n=6) 

RSV      
(n=62) 

All PIVa    
(n=23) 

Coinfection   
(n=62) 

Age (years)              

   Mean 2.02 2.05 1.97 2.77 2.26 1.84 1.80 0.37 3.15 4.35 1.28 2.72 1.99 

   Std deviation 2.40 2.31 2.52 3.29 2.62 1.89 1.86 NA 2.67 2.85 1.56 2.21 2.31 

   Minimum 0.00 0.01 0.00 0.01 0.03 0.20 0.13 0.37 0.67 0.31 0.02 0.06 0.10 

   Maximum 9.98 9.98 9.80 8.93 9.98 6.94 6.13 0.37 8.59 7.31 7.44  6.71 9.62 

 
Note: Excludes 30 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A7 Clinical characteristics (indicators of severity) associated with specimens for all children with accessible medical 
record information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad       
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

Inpatient              

   Yes 420 (79.4) 227 (77.0) 193 (82.5) 8 (80.0) 67 (79.8) 17 (100) 22 (100) 1 (100) 4 (50.0) 1 (16.7) 47 (75.8) 18 (78.3) 42 (67.7) 

   No 109 (20.6) 68 (23.0) 41 (17.5) 2 (20.0) 17 (20.2) 0 (0) 0 (0) 0 (0) 4 (50.0) 5 (83.3) 15 (24.2) 5 (21.7) 20 (32.3) 
ICU admission,  
if hospitalized             

   Ever 174 (41.4) 61 (26.9) 113 (58.6) 1 (12.5) 20 (29.9) 8 (47.1) 5 (22.7) 0 (0) 0 (0) 1 (100) 20 (42.6) 1 (5.6) 5 (11.9) 

   Never 246 (58.6) 166 (73.1) 80 (41.5) 7 (87.5) 47 (70.2) 9 (52.9) 17 (77.3) 1 (100) 4 (100) 0 (0) 27 (57.5) 17 (94.4) 37 (88.1) 

ICU at collection            

   Yes 160 (38.1) 59 (26.0) 113 (58.6) 1 (12.5) 20 (29.9) 7 (41.2) 4 (18.2) 0 (0) 0 (0) 1 (100) 20 (42.6) 1 (5.6) 5 (11.9) 

   No 260 (61.9) 168 (74.0) 80 (41.5) 7 (87.5) 47 (70.2) 10 (58.8) 18 (81.8) 1 (100) 4 (100) 0 (0) 27 (57.5) 17 (94.4) 37 (88.1) 
Mechanically 
ventilated              

   Yes 96 (18.2) 30 (10.2) 66 (28.2) 1 (10.0) 10 (11.9) 4 (23.5) 3 (13.6) 0 (0) 0 (0) 0 (0) 10 (16.3) 1 (4.3) 1 (1.6) 

   No 433 (81.9) 265 (89.8) 168 (71.8) 9 (90.0) 74 (88.1) 13 (76.5) 19 (86.4) 1 (100) 8 (100) 6 (100) 52 (83.9) 22 (95.7) 61 (98.4) 
Oxygen  
requirement             

   Yes 248 (46.9) 119 (40.3) 129 (55.1) 3 (30.0) 31 (36.9) 14 (82.4) 13 (59.1) 0 (0) 0 (0) 1 (16.7) 29 (46.8) 6 (26.1) 22 (35.5) 

   No 281 (53.1) 176 (59.7) 105 (44.9) 7 (70.0) 53 (63.1) 3 (17.7) 9 (40.9) 1 (100) 8 (100) 5 (83.3) 33 (53.2) 17 (73.9) 40 (64.5) 
Bronchodilator  
administered             

   Yes 150 (28.4) 110 (37.3) 40 (17.1) 2 (20.0) 25 (29.8) 11 (64.7) 8 (36.4) 0 (0) 2 (25.0) 0 (0) 30 (48.4) 5 (21.7) 27 (43.6) 

   No 379 (71.6) 185 (62.7) 194 (82.9) 8 (80.0) 59 (70.2) 6 (35.3) 14 (63.6) 1 (100) 6 (75.0) 6 (100) 32 (51.6) 18 (78.3) 35 (56.5) 
Oxygen saturation  
< 90%             

   Yes 186 (35.2) 95 (32.2) 91 (38.9) 2 (20.0) 27 (32.1) 8 (47.1) 9 (40.9) 0 (0) 0 (0) 1 (16.7) 24 (38.7) 5 (21.7) 19 (30.7) 

   No 343 (64.8) 200 (67.8) 143 (61.1) 8 (80.0) 27 (32.1) 9 (52.9) 13 (59.1) 1 (100) 8 (100) 5 (83.3) 38 (61.3) 18 (78.3) 43 (69.4) 

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A8 Clinical characteristics (length of hospitalization) associated with specimens for all children with accessible medical 
record information, with duplicates (n=529) 
 

 Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV      
(n=84) 

HBoV     
(n=17) 

hMPV     
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV      
(n=62) 

All PIVa    
(n=23) 

Coinfection     
(n=62) 

UIHC hospitalization              
   Length of stay, 
   days              

      N 420 227 193 8 67 17 22 1 4 1 47 18 42 

      Median 5.00 3.00 9.00 3.50 3.00 6.00 5.00 4.00 3.00 153.00 3.00 3.00 3.00 

      Mean 29.05 17.24 42.94 3.75 10.67 21.47 30.55 4.00 3.25 153.00 28.49 15.06 8.38 

      Std deviation 55.44 43.83 63.94 2.66 27.49 38.76 83.04 NA 1.50 NA 48.04 50.67 26.22 

      Minimum < 1.00 < 1.00 1.00 1.00 < 1.00 < 1.00 1.00 4.00 2.00 153.00 1.00 1.00 1.00 

      Maximum 377.00 369.00 377.00 9.00 204.00 140.00 369.00 4.00 5.00 153.00 172.00 2.18 172.00 

   Non-ICU days              

      N 339 209 130 1 61 14 21 1 4 0 41 18 42 

      Median 3.00 3.00 4.00 3.00 2.00 3.00 4.00 4.00 3.00 NA 2.00 3.00 3.00 

      Mean 7.99 7.51 8.78 3.57 5.34 3.93 25.33 4.00 3.25 NA 7.37 4.11 5.67 

      Std deviation 22.63 27.23 12.08 2.82 10.52 3.85 79.48 NA 1.50 NA 14.49 4.48 10.53 

      Minimum < 1.00 < 1.00 1.00 1.00 < 1.00 < 1.00 1.00 4.00 2.00 NA 1.00 1.00 1.00 

      Maximum 369.00 369.00 67.00 9.00 77.00 12.00 369.00 4.00 5.00 NA 67.00 21.00 67.00 

   ICU days              

      N 174 61 113 1 20 8 5 0 0 1 20 1 5 

      Median 30.00 11.00 43.00 5.00 3.50 9.00 9.00 NA NA 153.00 28.00 197.00 2.00 

      Mean 54.57 38.43 63.28 5.00 19.40 38.75 28.00 NA NA 153.00 51.85 197.00 22.80 

      Std deviation 65.96 54.34 70.15 NA 45.76 52.51 49.94 NA NA NA 50.09 NA 45.95 

      Minimum < 1.00 < 1.00 1.00 5.00 < 1.00 < 1.00 1.00 NA NA 153.00 2.00 197.00 2.00 

      Maximum 377.00 204.00 377.00 5.00 204.00 140.00 117.00 NA NA 153.00 140.00 197.00 105.00 
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Table A8 Continued 
 

 Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV      
(n=84) 

HBoV     
(n=17) 

hMPV     
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV      
(n=62) 

All PIVa    
(n=23) 

Coinfection     
(n=62) 

Total hospitalization,  
daysb             

      N 420 227 193 8 67 17 22 1 4 1 47 18 42 

      Median 5.00 3.00 10.00 4.00 3.00 6.00 5.00 4.00 3.00 153.00 4.00 3.00 3.00 

      Mean 29.70 18.18 43.24 4.00 13.15 22.06 30.64 4.00 3.25 153.00 28.77 15.89 8.48 

      Std deviation 56.00 45.31 63.93 2.78 35.08 38.80 83.02 NA 1.50 NA 48.07 50.62 26.36 

      Minimum < 1.00 < 1.00 1.00 1.00 < 1.00 < 1.00 1.00 4.00 2.00 153.00 1.00 1.00 1.00 

      Maximum 377.00 369.00 377.00 9.00.00 204.00 140.00 369.00 4.00 5.00 153.00 173.00  218.00 173.00 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes non-UIHC hospitalizations when applicable. 
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Table A9 Clinical characteristics (antimicrobial use and inflammation markers) associated with specimens for all children with 
accessible medical record information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad       
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

Antimicrobial use             

   Prior useb             

      Yes 153 (28.9) 83 (28.1) 70 (29.9) 5 (50.0) 26 (31.0) 5 (29.4) 6 (27.3) 0 (0) 1 (12.5) 0 (0) 19 (30.7) 2 (8.7) 19 (30.7) 

      No 376 (71.1) 212 (71.9) 164 (70.1) 5 (50.0) 58 (69.0) 12 (70.6) 16 (72.7) 1 (100) 7 (87.5) 6 (100) 43 (69.4) 21 (91.3) 43 (69.4) 

   UIHC administered             

      Yes 328 (62.0) 173 (58.6) 155 (66.2) 7 (70.0) 49 (58.3) 13 (76.5) 15 (68.2) 1 (100) 3 (37.5) 3 (50.0) 34 (54.8) 14 (60.9) 34 (54.8) 

      No 201 (38.0) 122 (41.4) 79 (33.8) 3 (30.0) 35 (41.7) 4 (23.5) 7 (31.8) 0 (0) 5 (62.5) 3 (50.0) 28 (45.2) 9 (39.1) 28 (45.2) 

   Take-home prescription            

      Yes 133 (25.1) 86 (29.2) 187 (79.9) 2 (20.0) 23 (27.4) 6 (35.3) 9 (40.9) 0 (0) 3 (37.5) 1 (16.7) 11 (17.7) 8 (34.8) 23 (37.1) 

      No 396 (74.9) 209 (70.9) 47 (20.1) 8 (80.0) 61 (72.6) 11 (64.7) 13 (59.1) 1 (100) 5 (62.5) 5 (83.3) 51 (82.3) 15 (65.2) 39 (62.9) 

Leukopenia              

   Yes 102 (24.5) 58 (25.7) 44 (23.0) 3 (33.3) 10 (15.2) 2 (12.5) 5 (23.8) 0 (0) 4 (66.7) 0 (0) 8 (18.6) 9 (52.9) 8 (18.8) 

   No 315 (75.5) 168 (74.3) 147 (77.0) 6 (66.7) 56 (84.9) 14 (87.5) 16 (76.2) 1 (100) 2 (33.3) 3 (100) 35 (81.4) 8 (47.1) 35 (81.8) 

   Missing 112 69 43 1 18 1 1 0 2 3 19 6 18 

Leukocytosis              

   Yes 114 (27.3) 60 (26.6) 54 (28.3) 3 (33.3) 23 (34.9) 9 (56.3) 7 (33.3) 0 (0) 0 (0) 3 (100) 12 (27.9) 2 (11.8) 10 (22.7) 

   No 303 (72.7) 166 (73.5) 137 (71.7) 6 (66.7) 43 (65.2) 7 (43.8) 14 (66.7) 1 (100) 6 (100) 0 (0) 31 (72.1) 15 (88.2) 34 (77.3) 

   Missing 112 69 43 1 18 1 1 0 2 3 19 6 18 

CRP > 0.5  mg/dl               

   Yes 235 (68.5) 124 (70.9) 111 (66.1) 6 (100) 39 (69.6) 13 (86.7) 13 (72.2) 0 (0) 0 (0) 2 (100) 19 (55.9) 10 (76.9) 19 (70.4) 

   No 108 (31.5) 51 (29.1) 57 (33.9) 0 (0) 17 (30.4) 2 (13.3) 5 (27.8) 1 (100) 3 (100) 0 (0) 15 (44.1) 3 (23.1) 8 (29.6) 

   Missing 186 120 66 4 28 2 4 0 5 4 28 10 35 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Denotes antibiotics used prior to UIHC episode during which specimen was collected. 
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Table A10 Clinical characteristics (diagnoses) associated with specimens for all children with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total        
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

ARTI              

   None 19 (3.6) 9 (3.1) 10 (4.3) 0 (0) 1 (1.2) 1 (5.9) 0 (0) 0 (0) 0 (0) 0 (0) 3 (4.8) 1 (4.3) 3 (4.8) 

   Physician diagnosed 234 (44.2) 166 (56.3) 68 (29.1) 6 (60.0) 43 (51.2) 9 (52.9) 17 (77.3) 1 (100) 5 (62.5) 1 (16.7) 39 (62.9) 6 (26.1) 39 (62.9) 
   Physician documented  
      symptoms 207 (39.1) 107 (36.3) 100 (42.7) 4 (40.0) 36 (42.9) 6 (35.3) 5 (22.7) 0 (0) 3 (37.5) 4 (66.7) 15 (24.2) 15 (65.2) 19 (30.7) 
   Concern for ARTI without 
      traditional symptoms 69 (13.0) 13 (4.4) 56 (23.9) 0 (0) 4 (4.8) 1 (5.9) 0 (0) 0 (0) 0 (0) 1 (16.7) 5 (8.1) 1 (4.3) 1 (1.6) 

Diagnosis              

   Bronchiolitis              

      Yes 51 (9.6) 46(15.6) 5 (0.9) 0 (0) 4 (4.8) 2 (11.8) 3 (13.6) 0 (0) 0 (0) 0 (0) 24 (38.7) 1 (4.3) 12 (19.4) 

      No 478 (90.4) 249 (84.4) 229 (99.1) 10 (100) 80 (95.2) 15 (88.2) 19 (86.4) 1 (100) 8 (100) 6 (100) 38 (61.3) 22 (95.7) 50 (80.6) 

   Pneumonia              

      Yes 109 (20.7) 64 (21.7) 45 (19.2) 2 (20.0) 13 (15.5) 7 (41.2) 10 (45.5) 0 (0) 0 (0) 0 (0) 11 (17.7) 3 (13.0) 18 (29.0) 

      No 420 (79.3) 231 (78.3) 189 (80.8) 8 (80.0) 71 (84.5) 10 (58.8) 12 (54.5) 1 (100) 8 (100) 6 (100) 51 (82.3) 20 (87.0) 44 (71.0) 

   Respiratory tract infection               

      Yes 132 (25.0) 86 (29.2) 122 (47.9) 6 (60.0) 35 (41.7) 3 (17.6) 8 (36.4) 1 (100) 3 (37.5) 1(16.7) 8 (12.9) 6 (26.1) 15 (24.2) 

      No 397 (75.0) 209 (70.8) 112 (52.1) 4 (40.0) 49 (58.3) 14 (82.4) 14 (63.6) 0 (0) 5 (62.5) 5 (83.3) 54 (87.1) 17 (73.4) 47 (75.8) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A11 Clinical characteristics (symptoms) associated with specimens for all children with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

   Fever              

      Yes 289 (54.6) 170 (57.6) 119 (50.9) 8 (80.0) 38 (45.2) 10 (58.8) 20 (90.9) 1 (100) 8 (100) 6 (100) 30 (48.4) 15 (65.2) 34 (54.8) 

      No 240 (45.4) 125 (42.4) 115 (49.2) 2 (20.0) 46 (54.8) 7 (41.2) 2 (9.1) 0 (0) 0 (0) 0 (0) 32 (51.6) 8 (34.8) 28 (45.2) 

   Nasal               

      Yes 205 (38.8) 142 (48.1) 63 (26.9) 7 (70.0) 40 (47.6) 7 (41.2) 11 (50.0) 1 (100) 3 (37.5) 3 (50.0) 23 (37.1) 11 (47.8) 34 (54.8) 

      No 324 (61.3) 153 (51.9) 171 (73.1) 3 (30.0) 44 (52.4) 10 (58.8) 11 (50.0) 0 (0) 5 (62.5) 3 (50.0) 39 (62.9) 12 (52.2) 28 (45.2) 

   Cough              

      Yes 288 (54.4) 200 (67.8) 88 (37.6) 8 (80.0) 50 (59.5) 9 (52.9) 20 (90.9) 1 (100) 7 (87.5) 4 (66.7) 35 (56.5) 15 (65.2) 51 (82.3) 

      No 241 (45.6) 95 (32.2) 146 (62.4) 2 (20.0) 34 (40.5) 8 (47.1) 2 (9.1) 0 (0) 1 (12.5) 2 (33.3) 27 (43.6) 8 (34.8) 11 (17.7) 

   Wheeze              

      Yes 97 (18.3) 78 (26.4) 19 (8.1) 1 (10.0) 22 (26.2) 6 (35.3) 5 (22.7) 0 (0) 1 (12.5) 0 (0) 22 (35.5) 3 (13.0) 18 (29.0) 

      No 432 (81.7) 217 (73.6) 215 (91.9) 9 (90.0) 62 (73.8) 11 (64.7) 17 (77.3) 1 (100) 7 (87.5) 6 (100) 40 (64.5) 20 (87.0) 44 (71.0) 

   Tachypnea              

      Yes 41 (7.8) 26 (8.8) 15 (6.4) 1 (10.0) 8 (9.5) 3 (17.7) 3 (13.6) 0 (0) 0 (0) 0 (0) 4 (6.5) 2 (9.5) 5 (8.1) 

      No 488 (92.3) 269 (91.2) 219 (93.6) 9 (90.0) 76 (90.5) 14 (82.4) 19 (86.4) 1 (100) 8 (100) 6 (100) 58 (93.6) 21 (90.5) 57 (91.9) 
   Increased work of  
   breathing             

      Yes 122 (23.1) 75 (25.4) 47 (20.1) 1 (10.0) 21 (25.0) 4 (23.5) 7 (31.8) 0 (0) 0 (0) 0 (0) 23 (37.1) 4 (17.4) 15 (24.2) 

      No 407 (76.9) 220 (74.6) 187 (79.9) 9 (90.0) 63 (75.0) 13 (76.5) 15 (68.2) 1 (100) 8 (100) 6 (100) 39 (62.9) 19 (82.6) 47 (75.8) 

   Gastrointestinal              

      Yes 164 (31.0) 105 (35.6) 59 (25.2) 5 (50.0) 26 (31.0) 3 (17.7) 10 (45.5) 0 (0) 4 (50.0) 2 (33.3) 27 (43.6) 5 (21.7) 23 (37.1) 

      No 365 (69.0) 190 (64.4) 175 (74.8) 5 (50.0) 58 (69.0) 14 (82.4) 12 (54.5) 1 (100) 4 (50.0) 4 (66.7) 35 (56.5) 18 (78.3) 39 (62.9) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A12 Clinical characteristics (medical history) associated with specimens for all children with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad        
(n=10) 

HRV       
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A     
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

Respiratory condition             

   Any              

      Yes 209 (39.5) 119 (40.3) 90 (38.5) 1 (10.0) 46 (54.8) 10 (58.8) 6 (27.3) 0 (0) 4 (50.0) 2 (33.3) 18 (29.0) 5 (21.7) 27 (43.6) 

      No 320 (60.5) 176 (59.7) 144 (61.5) 9 (90.0) 38 (45.2) 7 (41.2) 16 (72.7) 1 (100) 4 (50.0) 4 (66.7) 44 (71.0) 18 (78.3) 35 (56.5) 

   Asthma              

      Yes 68 (12.9) 47 (15.9) 21 (9.0) 1 (10.0) 17 (20.2) 3 (17.7) 0 (0) 0 (0) 3 (37.5) 0 (0) 11 (17.7) 2 (8.7) 10 (16.1) 

      No 461 (87.2) 248 (84.1) 213 (91.0) 9 (90.0) 67 (79.8) 14 (82.4) 22 (100) 1 (100) 5 (62.5) 6 (100) 51 (82.3) 21 (91.3) 52 (83.9) 

   Structural defect              

      Yes 122 (23.1) 71 (24.1) 51 (21.8) 0 (0) 28 (33.3) 6 (35.3) 5 (22.7) 0 (0) 0 (0) 0 (0) 11 (17.7) 2 (8.7) 19 (30.7) 

      No 407 (76.9) 224 (75.9) 183 (78.2) 10 (100) 56 (66.7) 11 (64.7) 17 (77.3) 1 (100) 8 (100) 6 (100) 51 (82.3) 21 (91.3) 43 (69.4) 

Other medical condition             

   Prematurity              

      Yes 135 (25.5) 61 (20.7) 74 (31.6) 0 (0) 20 (23.8) 7 (41.2) 4 (18.2) 0 (0) 1 (12.5) 1 (16.7) 11 (17.7) 4 (17.4) 13 (21.0) 

      No 394 (74.5) 234 (79.3) 160 (68.4) 10 (100) 64 (76.2) 10 (58.8) 18 (81.8) 1 (100) 7 (87.5) 5 (83.3) 51 (82.3) 19 (82.6) 49 (79.0) 

   Cancer              

      Yes 40 (7.6) 27 (9.2) 13 (5.6) 0 (0) 6 (7.1) 0 (0) 2 (9.1) 0 (0) 2 (25.0) 0 (0) 5 (8.1) 7 (30.4) 5 (8.1) 

      No 489 (92.4) 268 (90.9) 221 (94.4) 10 (100) 78 (92.9) 17 (100) 20 (90.9) 1 (100) 6 (75.0) 6 (100) 57 (91.9) 16 (69.6) 57 (91.9) 

   Transplant              

      Yes 20 (3.8) 10 (3.4) 10 (4.3) 1 (10.0) 5 (6.0) 0 (0) 0 (0) 0 (0) 1 (12.5) 1 (16.7) 1 (1.6) 0 (0) 1 (1.6) 

      No 509 (96.2) 285 (96.6) 224 (95.7) 9 (90.0) 79 (94.1) 17 (100) 22 (100) 1 (100) 7 (87.5) 5 (83.3) 61 (98.4) 23 (100) 61 (98.4) 

   Immunocompromisedb             
      Yes 182 (34.4) 107 (36.3) 75 (32.0) 4 (40.0) 27 (32.1) 3 (17.7) 10 (45.5) 1 (100) 2 (25.0) 3 (50.0) 23 (37.1) 9 (39.1) 25 (40.3) 

      No 347 (65.6) 188 (63.7) 159 (68.0) 6 (60.0) 57 (97.9) 14 (82.4) 12 (54.5) 0 (0) 6 (75.0) 3 (50.0) 39 (62.9) 14 (60.9) 37 (59.7) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2).
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Table A13 Laboratory characteristics for all specimens with accessible medical record information, with duplicates (n=529) 
 

 Number of Specimens (%)                     

Total       
(n=529) 

Positive 
(n=295) 

Negative 
(n=234) 

Ad       
(n=10) 

HRV        
(n=84) 

HBoV      
(n=17) 

hMPV      
(n=22) 

CoxS     
(n=1) 

Flu A      
(n=8) 

Flu B     
(n=6) 

RSV       
(n=62) 

All PIVa    
(n=23) 

Coinfection    
(n=62) 

Month              

  Mar 08 21 (3.9) 16 (5.4) 5 (2.1) 0 (0) 4 (4.8) 1 (5.9) 1 (4.6) 0 (0) 0 (0) 1 (16.7) 3 (4.8) 3 (13.0) 3 (4.8) 

  Apr 08 - Jun 08 97 (18.3) 56 (19.0) 41 (17.5) 2 (20.0) 15 (17.9) 5 (29.4) 8 (36.4) 0 (0) 0 (0) 0 (0) 3 (4.8) 6 (26.1) 17 (27.4) 

  Jul 08 - Sep 08 41 (7.8) 20 (6.8) 21 (9.0) 3 (30.0) 14 (16.7) 1 (5.9) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.6) 0 (0) 1 (1.6) 

  Oct 08 - Dec 08 96 (18.2) 45 (15.2) 51 (21.8) 2 (20.0) 16 (19.0) 4 (23.5) 1 (4.6) 1 (100) 0 (0) 0 (0) 10 (16.1) 1 (0.4) 10 (16.1) 

  Jan 09 - Mar 09 172 (32.5) 102 (34.6) 70 (29.9) 1 (10.0) 17 (20.2) 4 (23.5) 9 (40.9) 0 (0) 8 (100) 4 (66.7) 42 (67.7) 4 (17.4) 13 (21.0) 

  Apr 09 - Jun 09 102 (19.3) 56 (19.0) 46 (19.7) 2 (20.0) 18 (21.4) 2 (11.8) 3 (13.6) 0 (0) 0 (0) 1 (16.7) 3 (4.8) 9 (39.1) 18 (29.0) 

              

Source              

  Nasal wash 438 (84.2) 266 (91.1) 172 (75.4) 8 (80.0) 66 (80.5) 13 (81.3) 20 (90.9) 1 (100) 8 (100) 6 (100) 60 (96.8) 23 (100) 61 (98.4) 

  Bronch lavage 21 (4.0) 5 (1.7) 16 (7.0) 0 (0) 4 (4.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.6) 

  Trach aspirate 45 (8.6) 15 (5.14) 30 (13.2) 0 (0) 8 (9.8) 3 (18.7) 2 (9.1) 0 (0) 0 (0) 0 (0) 2 (3.2) 0 (0) 0 (0) 

  Otherb 16 (3.1) 6 (2.1) 10 (4.4) 2 (20.0) 4 (4.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Missing 9 3 6 0 2 1 0 0 0 0 0 0 0 

 
Note: Excludes 30 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due 
to rounding.  Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Other may include bronchial wash/biopsy, lung aspirate/biopsy, nasopharyngeal swab, nasal swab, THS, tissue biopsy. 
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Table A14 Demographic characteristics of children with accessible medical record information and confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates (n=346) 
 

 Number of Specimens (%)                    

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=5) 

RSV       
(n=43) 

All PIVa    
(n=13) 

Coinfection    
(n=47) 

 

Gender              

   Female 158 (45.7) 98 (46.2) 60 (44.8) 3 (42.9) 28 (46.7) 7 (53.9) 11 (57.9) 2 (40.0) 1 (20.0) 22 (51.2) 6 (46.2) 18 (38.3)  

   Male 188 (54.3) 114 (53.7) 74 (55.2) 4 (57.1) 32 (53.3) 6 (46.2) 8 (42.1) 3 (60.0) 4 (80.0) 21 (48.8) 7 (53.8) 29 (61.7)  

Age (years)              

   0 to < 0.5 111 (32.1) 66 (31.1) 45 (33.6) 1 (14.3) 22 (36.7) 0 (0) 6 (31.6) 0 (0) 1 (20.0) 19 (44.2) 5 (38.5) 12 (25.5)  

   0.5 to < 1 44 (12.7) 37 (17.5) 7 (5.2) 3 (42.9) 9 (15.0) 4 (30.8) 5 (26.3) 0 (0) 0 (0) 5 (11.6) 1 (7.7) 10 (21.3)  

   1 to < 5 142 (41.0) 83 (39.2) 59 (44.0) 2 (28.6) 19 (31.7) 7 (53.9) 6 (31.6) 4 (80.0) 2 (40.0) 17 (39.5) 7 (53.8) 19 (40.4)  

   ≥ 5 49 (14.2) 26 (12.3) 23 (17.1) 1 (14.3) 10 (16.7) 2 (15.4) 2 (10.5) 1 (20.0) 2 (40.0) 2 (4.7) 0 (0) 6 (12.8)  

Race              

   Caucasian 233 (73.3) 147 (75.0) 86 (70.5) 4 (66.7) 40 (72.7) 9 (69.2) 15 (88.2) 4 (80.0) 5 (100) 28 (68.3) 10 (83.3) 32 (76.2)  

   African- 
   American 35 (11.0) 20 (10.2) 15 (12.3) 2 (33.3) 7 (12.7) 2 (15.4) 1 (5.9) 0 (0) 0 (0) 5 (12.2) 0 (0) 3 (7.1) 

 

   Hispanic 30 (9.4) 19 (9.7) 11 (9.0) 0 (0) 6 (10.9) 1 (7.7) 1 (5.9) 1 (20.0) 0 (0) 5 (12.2) 2 (16.7) 3 (7.1)  

   Other 20 (6.3) 10 (5.1) 10 (8.2) 0 (0) 2 (3.6) 1 (7.7) 0 (0) 0 (0) 0 (0) 3 (7.3) 0 (0) 4 (9.5)  

   Missing 28 16 12 1 5 0 2 0 0 2 1 5  

Medicaid              

   Yes 162 (47.2) 98 (46.7) 64 (48.1) 1 (16.7) 29 (48.3) 4 (30.8) 10 (52.6) 0 () 1 (20.0) 23 (54.8) 8 (61.5) 22 (46.8)  

   No 181 (52.7) 112 (53.3) 69 (51.9) 5 (83.3) 31 (51.7) 9 (69.2) 9 (47.4) 5 (100) 4 (80.0) 19 (45.2) 5 (38.5) 25 (53.2)  

   Missing 3 2 1 1 0 0 0 0 0 1 0 0  

Urban/Rural              

   Urban 207 (60.0) 128 (60.4) 79 (59.4) 4 (57.1) 40 (66.7) 9 (69.2) 7 (36.8) 5 (100) 2 (40.0) 29 (67.4) 6 (46.2) 26 (55.3)  

   Large rural 55 (15.9) 30 (14.2) 25 (18.8) 1 (14.3) 6 (10.0) 0 (0) 7 (36.8) 0 (0) 1 (20.0) 5 (11.6) 2 (15.4) 8 (17.0)  

   Small rural 42 (12.2) 28 (13.2) 14 (10.5) 1 (14.3) 7 (11.7) 2 (15.4) 3 (15.8) 0 (0) 0 (0) 7 (16.3) 3 (23.1) 5 (10.6)  

   Isolated rural 41 (11.9) 26 (12.3) 15 (11.3) 1 (14.3) 7 (11.7) 2 (15.4) 2 (10.5) 0 (0) 2 (40.0) 2 (4.7) 2 (15.4) 8 (17.0)  

   Missing 1 0 1 0 0 0 0 0 0 0 0 0  
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Table A14 Continued 
 

 Number of Specimens (%)           

 

 
Total       

(n=346) 
Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=5) 

RSV       
(n=43) 

All PIV a    
(n=13) 

Coinfection    
(n=47) 

 

Smoke exposure              

   None 98 (67.6) 61 (63.5) 37 (75.5) 3 (75.0) 16 (69.6) 3 (50.0) 3 (37.5) 2 (66.7) 1 (50.0) 13 (72.2) 6 (85.7) 14 (56.0)  

   Direct 15 (10.3) 9 (9.4) 6 (12.2) 0 (0) 1 (4.4) 0 (0) 2 (25.0) 0 (0) 1 (50.0) 1 (5.6) 0 (0) 4 (16.0)  

   Indirect 32 (22.1) 26 (27.1) 6 (12.2) 1 (25.0) 6 (26.1) 3 (50.0) 3 (37.5) 1 (33.3) 0 (0) 4 (22.2) 1 (14.3) 7 (28.0)  

   Missing 201 116 85 3 37 7 11 2 3 25 6 22  

 
 Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A15 Mean age of children for specimens with accessible medical record information and confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates (n=346) 
 

 Total      
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad        
(n=7) 

HRV      
(n=60) 

HBoV     
(n=13) 

hMPV     
(n=19) 

Flu A      
(n=5) 

Flu B      
(n=5) 

RSV      
(n=43) 

All PIV a   
(n=13) 

Coinfection   
(n=47) 

 

Age (years)              

   Mean 2.21 2.02 2.51 2.04 2.17 2.23 1.87 4.44 3.76 1.39 1.49 2.11  

   Std deviation 2.49 2.29 2.75 2.99 2.51 1.99 1.97 2.60 2.75 1.65 1.35 2.59  

   Minimum 0.00 0.01 0.00 0.01 0.07 0.64 0.13 1.51 0.31 0.04 0.06 0.10  

   Maximum 9.79 9.62 9.80 8.64 9.29 6.94 6.13 8.59 6.99 7.44  4.30 9.62  

 
Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table A16 Clinical characteristics (indicators of severity) associated with all specimens with accessible medical record 
information from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI, 
without duplicates (n=346) 
 

 Number of Specimens (%)                   

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIV a   
(n=13) 

Coinfection     
(n=47) 

Inpatient             

   Yes 264 (76.3) 160 (75.5) 104 (77.6) 6 (85.7) 47 (78.3) 13 (100) 19 (100) 1 (20.0) 1 (20.0) 30 (69.8) 9 (69.2) 34 (72.3) 

   No 82 (23.7) 52 (24.5) 30 (22.4) 1 (14.3) 13 (21.7) 0 (0) 0 (0) 4 (80.0) 4 (80.0) 13 (30.2) 4 (30.8) 13 (27.7) 
ICU admission,  
if hospitalized            

   Ever 82 (31.1) 36 (22.5) 46 (44.2) 1 (16.7) 13 (27.7) 6 (46.2) 4 (21.1) 0 (0) 1 (100) 8 (26.7) 0 (0) 3 (8.8) 

   Never 182 (68.9) 124 (77.5) 58 (55.8) 5 (83.3) 34 (72.3) 7 (53.9) 15 (79.0) 1 (100) 0 (0) 22 (73.3) 9 (100) 31 (91.2) 

ICU at collection           

   Yes 74 (28.0) 34 (21.3) 40 (38.5) 1 (16.7) 13 (27.7) 5 (38.5) 3 (15.8) 0 (0) 1 (100) 8 (26.7) 0 (0) 3 (8.8) 

   No 190 (72.0) 126 (78.8) 64 (61.5) 5 (83.3) 34 (72.3) 8 (61.5) 16 (84.2) 1 (100) 0 (0) 22 (73.3) 9 (100) 31 (91.2) 
Mechanically 
ventilated             

   Yes 47 (13.6) 19 (9.0) 28 (20.9) 1 (14.3) 7 (11.7) 3 (23.1) 2 (10.5) 0 (0) 0 (0) 5 (11.6) 0 (0) 1 (2.1) 

   No 299 (86.4) 193 (91.0) 106 (79.1) 6 (85.7) 53 (88.3) 10 (76.9) 17 (89.5) 5 (100) 5 (100) 38 (88.4) 13 (100) 46 (97.9) 
Oxygen  
requirement            

   Yes 143 (41.3) 82 (38.7) 61 (45.5) 2 (28.6) 20 (33.3) 10 (76.9) 10 (52.6) 0 (0) 1 (20.0) 19 (44.2) 3 (23.1) 17 (36.2) 

   No 203 (58.7) 130 (61.3) 73 (54.5) 5 (71.4) 40 (66.7) 3 (23.1) 9 (47.4) 5 (100) 4 (80.0) 24 (55.8) 10 (76.9) 30 (63.8) 
Bronchodilator  
administered            

   Yes 112 (32.4) 85 (40.1) 27 (20.2) 1 (14.3) 16 (26.7) 9 (69.2) 8 (42.1) 2 (40.0) 0 (0) 27 (62.8) 2 (15.4) 20 (42.6) 

   No 234 (67.6) 127 (59.9) 107 (79.9) 6 (85.7) 44 (73.3) 4 (30.8) 11 (57.9) 3 (60.0) 5 (100) 16 (37.2) 11 (84.6) 27 (57.5) 
Oxygen saturation  
< 90%            

   Yes 108 (31.2) 63 (29.7) 45 (33.6) 1 (14.3) 16 (26.7) 7 (53.9) 6 (31.6) 0 (0) 1 (20.0) 16 (37.2) 3 (23.1) 14 (29.8) 

   No 238 (68.8) 149 (70.3) 89 (66.4) 6 (85.7) 44 (73.3) 6 (46.2) 13 (68.4) 5 (100) 4 (80.0) 27 (62.8) 10 (76.9) 33 (70.2) 

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A17 Clinical characteristics (length of hospitalization) associated with all specimens with accessible medical record 
information from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI, 
without duplicates (n=346) 
 

 Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV      
(n=60) 

HBoV     
(n=13) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV      
(n=43) 

All PIV a  
(n=13) 

Coinfection   
(n=47) 

 

UIHC hospitalization              

   Length of stay, 
   days             

 

      N 264 160 104 6 47 13 19 1 1 30 9 34  

      Median 4.00 3.00 6.00 3.50 3.00 3.00 6.00 5.00 153.00 2.00 2.00 2.00  

      Mean 18.27 14.12 24.66 3.17 12.64 18.70 34.58 5.00 153.00 8.30 2.89 9.21  

      Std deviation 45.39 42.04 49.63 1.83 32.43 39.24 88.90 NA NA 20.51 1.76 29.13  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 5.00 204.00 140.00 369.00 5.00 153.00 112.00 6.00 172.00  

   Non-ICU days              

      N 227 150 77 5 43 11 18 1 1 29 9 34  

      Median 3.00 2.00 3.00 3.00 2.00 3.00 5.00 5.00 153.00 2.00 2.00 2.00  

      Mean 6.89 7.41 5.86 2.80 5.40 3.55 28.78 5.00 153.00 2.55 2.89 6.00  

      Std deviation 25.77 31.21 7.98 1.79 11.83 3.70 85.69 NA NA 2.23 1.76 11.65  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 369.00 369.00 55.00 5.00 77.00 12.00 369.00 5.00 153.00 11.00 6.00 67.00  

   ICU days              

      N 82 36 46 1 13 6 4 0 0 8 0 3  

      Median 10.00 5.50 19.50 5.00 5.00 3.50 10.00 NA NA 9.00 NA 2.00  

      Mean 39.79 31.86 46.00 5.00 27.85 34.00 54.97 NA NA 21.88 NA 36.33  

      Std deviation 61.51 52.11 67.89 NA 55.53 55.06 2.00 NA NA 37.13 NA 59.47  

      Minimum <1.00 <1.00 1.00 5.00 <1.00 1.00 2.00 NA NA 2.00 NA 2.00  

      Maximum 377.00 204.00 377.00 5.00 204.00 140.00 117.00 NA NA 112.00 NA 105.00  
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Table A17 Continued 
 

 Total      
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad      
(n=7) 

HRV      
(n=60) 

HBoV     
(n=13) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV      
(n=43) 

All PIV a  
(n=13) 

Coinfection   
(n=47) 

 

Total hospitalization,  
daysb            

 

      N 264 160 104 6 47 13 19 1 1 30 9 34  

      Median 4.00 3.00 6.00 4.00 3.00 3.00 6.00 5.00 153.00 2.00 2.00 3.00  

      Mean 19.09 15.36 24.84 3.50 16.00 19.46 34.68 5.00 153.00 8.60 4.56 9.32  

      Std deviation 46.61 44.26 49.70 2.17 41.39 39.35 88.95 NA NA 20.48 6.00 29.28  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 6.00 204.00 140.00 369.00 5.00 153.00 112.00  20.00 173.00  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes non-UIHC hospitalizations when applicable.
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Table A18 Clinical characteristics (antimicrobial use and inflammation markers) associated with all specimens with accessible 
medical record information from children with confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI, without duplicates (n=346) 
 

 Number of Specimens (%)                   

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIV a   
(n=13) 

Coinfection      
(n=47) 

Antimicrobial use            

   Prior useb            

      Yes 104 (30.1) 64 (30.2) 40 (29.9) 3 (42.9) 22 (36.7) 4 (30.8) 5 (26.3) 1 (20.0) 0 (0) 11 (25.6) 2 (15.4) 16 (34.0) 

      No 242 (69.9) 148 (69.8) 94 (70.2) 4 (57.1) 38 (63.3) 9 (69.2) 14 (73.7) 4 (80.0) 5 (100) 32 (74.4) 11 (84.6) 31 (66.0) 

   UIHC administered            

      Yes 203 (58.7) 119 (56.1) 84 (62.7) 4 (57.1) 32 (53.3) 10 (76.9) 13 (68.4) 2 (40.0) 2 (40.0) 20 (46.5) 8 (61.5) 28 (59.6) 

      No 143 (41.3) 93 (43.9) 50 (37.3) 3 (42.9) 28 (46.7) 3 (23.1) 6 (31.6) 3 (60.0) 3 (60.0) 23 (53.5) 5 (38.5) 19 (40.4) 

   Take-home prescription           

      Yes 99 (28.6) 67 (31.6) 32 (23.9) 2 (28.6) 15 (25.0) 4 (30.8) 8 (42.1) 2 (40.0) 1 (20.0) 10 (23.3) 6 (46.2) 19 (40.4) 

      No 247 (71.4) 145 (68.4) 102 (76.1) 5 (71.4) 45 (75.0) 9 (69.2) 11 (57.9) 3 (60.0) 4 (80.0) 33 (76.7) 7 (53.8) 28 (59.6) 

Leukopenia             

   Yes 58 (22.0) 34 (21.7) 24 (22.4) 1 (16.7) 7 (15.6) 0 (0) 5 (27.8) 1 (33.3) 2 (100) 8 (28.6) 1 (11.1) 7 (21.2) 

   No 206 (78.0) 123 (78.3) 83 (77.6) 5 (83.3) 38 (84.4) 13 (100) 13 (72.2) 2 (66.7) 0 (0) 20 (71.4) 8 (88.9) 26 (78.8) 

   Missing 82 55 27 1 15 0 1 2 3 15 2 14 

Leukocytosis             

   Yes 71 (26.9) 40 (25.5) 31 (29.0) 2 (33.3) 12 (26.7) 8 (61.5) 5 (27.8) 0 (0) 0 (0) 5 (17.9) 1 (11.1) 7 (21.2) 

   No 193 (73.1) 117 (74.7) 76 (71.0) 4 (66.7) 33 (73.3) 5 (38.5) 13 (72.2) 3 (100) 2 (100) 23 (82.1) 8 (88.9) 26 (78.8) 

   Missing 82 55 27 1 15 0 1 2 3 15 2 14 

CRP > 0.5 mg/dl              

   Yes 147 (68.7) 87 (71.3) 60 (65.2) 5 (100) 24 (66.7) 10 (83.3) 11 (73.3) 1 (100) 1 (100) 14 (60.9) 7 (87.5) 14 (66.7) 

   No 67 (31.3) 35 (28.7) 32 (34.8) 0 (0) 12 (33.3) 2 (16.7) 4 (26.7) 0 (0) 0 (0) 9 (39.1) 1 (12.5) 7 (33.3) 

   Missing 132 90 42 2 24 1 4 4 4 20 5 26 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
 
b Denotes antibiotics used prior to UIHC episode during which specimen was collected. 
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Table A19 Clinical characteristics (diagnoses) associated with all specimens with accessible medical record information from 
children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates 
(n=346) 
 

 Number of Specimens (%)                   

Total        
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad        
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIV a   
(n=13) 

Coinfection    
(n=47) 

ARTI             

   None 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

   Physician diagnosed 156 (45.1) 134 (63.2) 78 (58.2) 5 (71.4) 33 (55.0) 7 (53.9) 15 (79.0) 3 (60.0) 1 (20.0) 35 (81.4) 5 (38.5) 30 (63.8) 
   Physician documented  
      symptoms 190 (54.9) 78 (36.8) 56 (41.8) 2 (28.6) 27 (45.0) 6 (46.2) 4 (21.1) 2 (40.0) 4 (80.0) 8 (18.6) 8 (61.5) 17 (36.2) 
   Concern for ARTI without 
      traditional symptoms 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Diagnosis             

   Bronchiolitis             

      Yes 45 (13.0) 40 (18.9) 5 (3.7) 0 (0) 4 (6.7) 2 (15.4) 3 (15.8) 0 (0) 0 (0) 21 (48.8) 1 (7.7) 9 (19.2) 

      No 301 (87.0) 172 (81.1) 129 (96.3) 7 (100) 56 (93.3) 11 (84.6) 16 (84.2) 5 (100) 5 (100) 22 (51.2) 12 (92.3) 38 (80.9) 

   Pneumonia             

      Yes 87 (25.1) 53 (25.0) 34 (25.4) 1 (14.3) 11 (18.3) 5 (38.5) 9 (47.4) 0 (0) 0 (0) 10 (23.3) 1 (7.7) 15 (31.9) 

      No 259 (74.9) 159 (75.0) 100 (74.6) 6 (85.7) 49 (81.7) 8 (61.5) 10 (52.6) 5 (100) 5 (100) 33 (76.7) 12 (92.3) 32 (68.1) 

   Respiratory tract infection            

      Yes 106 (30.6) 65 (30.7) 41 (30.6) 5 (71.4) 25 (41.7) 3 (23.1) 7 (36.8) 1 (20.0) 1 (20.0) 7 (16.3) 5 (38.5) 11 (23.4) 

      No 240 (69.4) 147 (69.3) 93 (69.4) 2 (28.6) 35 (58.3) 10 (76.9) 12 (63.2) 4 (80.0) 4 (80.0) 36 (83.7) 8 (61.5) 36 (76.6) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A20 Clinical characteristics (symptoms) associated with all specimens with accessible medical record information from 
children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates 
(n=346) 
 

 Number of Specimens (%)                    

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad        
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIV a   
(n=13) 

Coinfection    
(n=47) 

 

Fever              

   Yes 203 (58.7) 125 (59.0) 78 (58.2) 6 (85.7) 26 (43.3) 7 (53.9) 18 (94.7) 5 (100) 5 (100) 22 (51.2) 4 (30.8) 27 (57.5)  

    No 143 (41.3) 87 (41.0) 56 (41.8) 1 (14.3) 34 (56.7) 6 (46.2) 1 (5.3) 0 (0) 0 (0) 21 (48.8) 9 (69.2) 20 (42.6)  

Nasal              

   Yes 163 (47.1) 114 (53.8) 49 (36.6) 5 (71.4) 30 (50.0) 6 (46.2) 10 (52.6) 4 (80.0) 3 (60.0) 22 (51.2) 5 (38.5) 29 (61.7)  

   No 183 (52.9) 98 (46.2) 85 (63.4) 2 (28.6) 30 (50.0) 7 (53.9) 9 (47.4) 1 (20.0) 2 (40.0) 21 (48.8) 8 (61.5) 18 (38.3)  

Cough              

   Yes 214 (61.9) 149 (70.3) 65 (48.5) 5 (71.4) 34 (56.7) 8 (61.5) 17 (89.5) 5 (100) 4 (80.0) 28 (65.1) 9 (69.2) 39 (83.0)  

   No 132 (38.2) 63 (29.7) 69 (51.5) 2 (28.6) 26 (43.3) 5 (38.5) 2 (10.5) 0 (0) 1 (20.0) 15 (34.9) 4 (30.8) 8 (17.0)  

Wheeze              

   Yes 73 (21.1) 61 (28.8) 12 (9.0) 1 (14.3) 17 (28.3) 5 (38.5) 5 (26.3) 1 (20.0) 0 (0) 16 (37.2) 2 (15.4) 14 (29.8)  

   No 273 (78.9) 151 (71.2) 122 (91.0) 6 (85.7) 43 (71.7) 8 (61.5) 14 (73.7) 4 (80.0) 5 (100) 27 (62.8) 11 (84.6) 33 (70.2)  

Tachypnea              

   Yes 28 (8.1) 20 (9.4) 8 (6.0) 0 (0) 5 (8.3) 3 (23.1) 3 (15.8) 0 (0) 0 (0) 3 (7.0) 2 (15.4) 4 (8.5)  

   No 318 (91.9) 192 (90.6) 126 (94.0) 7(100) 55 (91.7) 10 (76.9) 16 (84.2) 5 (100) 5 (100) 40 (93.0) 11 (84.6) 43 (91.5)  

Increased work of  
breathing            

 

   Yes 89 (25.7) 63 (29.7) 26 (19.4) 1 (14.3) 18 (30.0) 4 (30.8) 5 (26.3) 0 (0) 0 (0) 18 (41.9) 4 (30.8) 13 (27.7)  

   No 257 (74.3) 149 (70.3) 108 (80.6) 6 (85.7) 42 (70.0) 9 (69.2) 14 (73.7) 5 (100) 5 (100) 25 (58.1) 9 (69.2) 34 (72.3)  

Gastrointestinal              

   Yes 122 (35.3) 80 (37.7) 42 (31.3) 2 (28.6) 18 (30.0) 2 (15.4) 10 (52.6) 2 (40.0) 2 (40.0) 23 (53.5) 4 (30.8) 17 (36.2)  

   No 224 (64.7) 132 (62.3) 92 (68.7) 5 (71.4) 42 (70.0) 11 (84.6) 9 (47.4) 3 (60.0) 3 (60.0) 20 (46.5) 9 (69.2) 30 (63.8)  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A21 Clinical characteristics (medical history) associated with all specimens with accessible medical record information 
from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates 
(n=346) 
 

 Number of Specimens (%)                    

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad        
(n=7) 

HRV       
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIV a   
(n=13) 

Coinfection    
(n=47) 

 

Respiratory condition             

   Any              

      Yes 119 (34.4) 76 (35.9) 43 (32.1) 1 (14.3) 27 (45.0) 6 (46.2) 4 (21.1) 4 (80.0) 1 (20.0) 13 (30.2) 3 (23.1) 17 (36.2)  

      No 227 (65.6) 136 (64.2) 91 (67.9) 6 (85.7) 33 (55.0) 7 (53.9) 15 (79.0) 1 (20.0) 4 (80.0) 30 (69.8) 10 (76.9) 30 (63.8)  

   Asthma              

      Yes 46 (13.3) 32 (15.1) 14 (10.5) 1 (14.3) 11 (18.3) 2 (15.4) 0 (0) 3 (60.0) 0 (0) 8 (18.6) 1 (7.7) 6 (12.8)  

      No 300 (86.7) 180 (84.9) 120 (89.6) 6 (85.7) 49 (81.7) 11 (84.6) 19 (100) 2 (40.0) 5 (100) 35 (81.4) 12 (92.3) 41 (87.2)  

   Structural defect              

      Yes 61 (17.6) 43 (20.3) 18 (13.4) 0 (0) 16 (26.7) 4 (30.8) 3 (15.8) 0 (0) 0 (0) 7 (16.3) 2 (15.4) 11 (23.4)  

      No 285 (82.4) 169 (79.7) 116 (86.6) 7 (100) 44 (73.3) 9 (69.2) 16 (84.2) 5 (100) 5 (100) 36 (83.7) 11 (84.6) 36 (76.6)  

Other medical condition             

   Prematurity              

      Yes 64 (18.5) 37 (17.5) 27 (20.2) 0 (0) 12 (20.0) 6 (46.2) 3 (15.8) 1 (20.0) 1 (20.0) 5 (11.6) 3 (23.1) 6 (12.8)  

      No 282 (81.5) 175 (82.6) 107 (79.9) 7 (100) 48 (80.0) 7 (53.9) 16 (84.2) 4 (80.0) 4 (80.0) 38 (88.4) 10 (76.9) 41 (87.2)  

   Cancer              

      Yes 28 (8.1) 17 (8.0) 11 (8.2) 0 (0) 5 (8.3) 0 (0) 2 (10.5) 1 (20.0) 0 (0) 4 (9.3) 1 (7.7) 4 (8.5)  

      No 318 (91.9) 195 (92.0) 123 (91.8) 7 (100) 55 (91.7) 13 (100) 17 (89.5) 4 (80.0) 5 (100) 39 (90.7) 12 (92.3) 43 (91.5)  

   Transplant              

      Yes 9 (2.6) 5 (2.4) 4 (3.0) 0 (0) 4 (6.7) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2.1)  

      No 337 (97.4) 207 (97.6) 130 (97.0) 7 (100) 56 (93.3) 13 (100) 19 (100) 5 (100) 5 (100) 43 (100) 13 (100) 46 (97.8)  

   Immunocompromisedb             
      Yes 108 (31.2) 65 (30.7) 43 (32.1) 1 (14.3) 19 (31.7) 1 (7.7) 8 (42.1) 1 (20.0) 3 (60.0) 12 (27.9) 2 (15.4) 19 (40.4)  

      No 238 (68.8) 147 (69.3) 91 (67.9) 6 (85.7) 41 (68.3) 12 (92.3) 11 (57.9) 4 (80.0) 2 (40.0) 31 (72.1) 11 (84.6) 28 (59.6)  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2).
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Table A22 Laboratory characteristics of specimens with accessible medical record information from children with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI, without duplicates (n=346) 
 

 Number of Specimens (%)                    

Total       
(n=346) 

Positive 
(n=212) 

Negative 
(n=134) 

Ad       
(n=7) 

HRV        
(n=60) 

HBoV      
(n=13) 

hMPV      
(n=19) 

Flu A      
(n=5) 

Flu B     
(n=5) 

RSV       
(n=43) 

All PIVa    
(n=13) 

Coinfection    
(n=47) 

 

Month              

  Mar 08 19 (5.5) 14 (6.6) 5 (3.7) 0 (0) 4 (6.7) 1 (7.7) 1 (5.3) 0 (0) 1 (20.0) 2 (4.7) 3 (23.1) 2 (4.3)  

  Apr 08 - Jun 08 73 (21.1) 48 (22.6) 25 (18.7) 2 (28.6) 12 (20.0) 3 (23.1) 8 (42.1) 0 (0) 0 (0) 3 (7.0) 4 (30.8) 16 (34.0)  

  Jul 08 - Sep 08 24 (6.9) 14 (6.6) 10 (7.5) 1 (14.3) 11 (18.3) 1 (7.7) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2.1)  

  Oct 08 - Dec 08 61 (17.6) 29 (13.7) 32 (23.9) 2 (28.6) 9 (15.0) 3 (23.1) 1 (5.3) 0 (0) 0 (0) 5 (11.6) 1 (7.7) 8 (17.0)  

  Jan 09 - Mar 09 112 (32.4) 71 (33.5) 41 (30.6) 1 (14.3) 11 (18.3) 3 (23.1) 7 (36.8) 5 (100) 4 (80.0) 31 (72.1) 1 (7.7) 8 (17.0)  

  Apr 09 - Jun 09 57 (16.5) 36 (17.0) 21 (15.7) 1 (14.3) 13 (21.7) 2 (15.4) 2 (10.5) 0 (0) 0 (0) 2 (4.7) 4 (30.8) 12 (25.5)  

              

Source              

  Nasal wash 297 (87.4) 192 (91.9) 105 (80.2) 6 (85.7) 48 (82.8) 10 (83.3) 17 (89.5) 5 (100) 5 (100) 41 (95.4) 13 (100) 47 (100)  

  Bronch lavage 10 (2.9) 2 (1.0) 8 (6.1) 0 (0) 2 (3.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)  

  Trach aspirate 27 (7.9) 12 (5.7) 15 (11.5) 0 (0) 6 (10.3) 2 (16.7) 2 (10.5) 0 (0) 0 (0) 2 (4.7) 0 (0) 0 (0)  

  Otherb 6 (1.8) 3 (1.4) 4 (3.1) 1 (14.3) 2 (3.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)  

  Missing 6 3 3 0 2 1 0 0 0 0 0 0  

 
Note: Excludes 3 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due to 
rounding. Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Other may include bronchial wash/biopsy, nasal swab, THS, tissue biopsy.
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Table A23 Demographic characteristics of children with accessible medical record information and confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in the absence of traditional 
symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                   

Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection     
(n=48) 

Gender             

   Female 180 (45.9) 102 (45.5) 78 (46.4) 3 (42.9) 30 (46.9) 7 (50.0) 11 (57.9) 2 (40.0) 1 (16.7) 22 (46.8) 7 (50.0) 19 (39.6) 

   Male 212 (54.1) 122 (54.5) 90 (53.6) 4 (57.1) 34 (53.1) 7 (50.0) 8 (42.1) 3 (60.0) 5 (83.3) 25 (53.2) 7 (50.0) 29 (60.4) 

Age (years)             

   0 to < 0.5 146 (37.2) 73 (32.6) 73 (43.5) 1 (14.3) 24 (37.5) 1 (7.1) 6 (31.6) 0 (0) 1 (16.7) 23 (48.9) 5 (35.7) 12 (25.0) 

   0.5 to < 1 45 (11.5) 38 (17.0) 7 (4.2) 3 (42.9) 10 (15.6) 4 (28.6) 5 (26.3) 0 (0) 0 (0) 5 (10.6) 1 (7.1) 10 (20.8) 

   1 to < 5 147 (37.5) 84 (37.5) 63 (37.5) 2 (28.6) 19 (29.7) 7 (50.0) 6 (31.6) 4 (80.0) 2 (33.3) 17 (36.2) 7 (50.0) 20 (41.7) 

   ≥ 5 54 (13.8) 29 (13.0) 25 (14.9) 1 (14.3) 11 (17.2) 2 (14.3) 2 (10.5) 1 (20.0) 3 (50.0) 2 (4.3) 1 (7.1) 6 (12.5) 

Race             

   Caucasian 261 (72.5) 153 (73.9) 108 (70.6) 4 (66.7) 42 (72.4) 10 (71.4) 15 (88.2) 4 (80.0) 6 (100) 29 (64.4) 11 (84.6) 32 (74.4) 
   African- 
   American 41 (11.4) 22 (10.6) 19 (12.4) 2 (33.3) 7 (12.1) 2 (14.3) 1 (5.9) 0 (0) 0 (0) 7 (15.6) 0 (0) 3 (7.0) 

   Hispanic 34 (9.4) 20 (9.7) 14 (9.2) 0 (0) 6 (10.3) 1 (7.1) 1 (5.9) 1 (20.0) 0 (0) 6 (13.3) 2 (15.4) 3 (7.0) 

   Other 24 (6.7) 12 (5.8) 12 (7.8) 0 (0) 3 (5.2) 1 (7.1) 0 (0) 0 (0) 0 (0) 3 (6.7) 0 (0) 5 (11.6) 

   Missing 32 17 15 1 6 0 2 0 0 2 1 5 

Medicaid             

   Yes 187 (48.1) 105 (47.3) 82 (49.1) 1 (16.7) 31 (48.4) 4 (28.6) 10 (52.6) 0 () 2 (33.3) 26 (56.5) 8 (57.1) 23 (47.9) 

   No 202 (51.9) 117 (52.7) 85 (50.1) 5 (83.3) 33 (51.6) 10 (71.4) 9 (47.4) 5 (100) 4 (66.7) 20 (43.5) 6 (42.9) 25 (52.1) 

   Missing 3 2 1 1 0 0 0 0 0 1 0 0 

Urban/Rural             

   Urban 236 (60.4) 137 (61.2) 99 (59.3) 4 (57.1) 43 (67.2) 9 (64.3) 7 (36.8) 5 (100) 2 (33.3) 33 (70.2) 7 (50.0) 27 (56.3) 

   Large rural 61 (15.6) 32 (14.3) 29 (17.4) 1 (14.3) 6 (9.4) 1 (7.1) 7 (36.8) 0 (0) 2 (33.3) 5 (10.6) 2 (14.3) 8 (16.7) 

   Small rural 46 (11.8) 28 (12.5) 18 (10.8) 1 (14.3) 7 (10.9) 2 (14.3) 3 (15.8) 0 (0) 0 (0) 7 (14.9) 3 (21.4) 5 (10.4) 

   Isolated rural 48 (12.3) 27 (12.1) 21 (12.6) 1 (14.3) 8 (12.5) 2 (14.3) 2 (10.5) 0 (0) 2 (33.3) 2 (4.3) 2 (14.3) 8 (16.7) 

   Missing 1 0 1 0 0 0 0 0 0 0 0 0 
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Table A23 Continued 
 

 Number of Specimens (%)          

 

 
Total       

(n=392) 
Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B      
(n=6) 

RSV       
(n=47) 

All PIV a   
(n=14) 

Coinfection     
(n=48) 

Smoke exposure             

   None 107 (66.5) 63 (63.0) 44 (72.1) 3 (75.0) 16 (69.6) 4 (57.1) 3 (37.5) 2 (66.7) 1 (50.0) 14 (66.7) 6 (85.7) 14 (56.0) 

   Direct 17 (10.6) 9 (9.0) 8 (13.1) 0 (0) 1 (4.4) 0 (0) 2 (25.0) 0 (0) 1 (50.0) 1 (4.8) 0 (0) 4 (16.0) 

   Indirect 37 (23.0) 28 (28.0) 9 (14.8) 1 (25.0) 6 (26.1) 3 (42.9) 3 (37.5) 1 (33.3) 0 (0) 6 (28.6) 1 (14.3) 7 (28.0) 

   Missing 231 124 107 3 41 7 11 2 4 26 7 23 

 
 Note: Excludes 13 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A24 Mean age of children for specimens with accessible medical record information and with confirmed (physician 
diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in the absence of traditional 
symptoms, without duplicates (n=392) 
 

 Total      
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad        
(n=7) 

HRV      
(n=64) 

HBoV     
(n=14) 

hMPV     
(n=19) 

Flu A      
(n=5) 

Flu B      
(n=6) 

RSV      
(n=47) 

All PIV a   
(n=14) 

Coinfection   
(n=48) 

 

Age (years)              

   Mean 2.09 2.03 2.17 2.04 2.19 2.08 1.87 4.44 4.35 1.28 1.86 2.11  

   Std deviation 2.52 2.37 2.71 2.99 2.65 1.99 1.97 2.60 2.85 1.62 1.91 2.56  

   Minimum 0.00 0.01 0.00 0.01 0.03 0.23 0.13 1.51 0.31 0.02 0.06 0.10  

   Maximum 9.79 9.73 9.80 8.64 9.73 6.94 6.13 8.59 7.31 7.44  6.71 9.62  

 
Note: Excludes 13 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table A25 Clinical characteristics (indicators of severity) associated with specimens with accessible medical record 
information from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI or 
concern for ARTI in the absence of traditional symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                    

Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection    
(n=48) 

 

Inpatient              

   Yes 305 (77.8) 170 (75.9) 135 (80.4) 6 (85.7) 50 (78.1) 14 (100) 19 (100) 1 (20.0) 1 (16.7) 34 (72.3) 10 (71.4) 35 (72.9)  

   No 87 (22.2) 54 (24.1) 33 (19.6) 1 (14.3) 14 (21.9) 0 (0) 0 (0) 4 (80.0) 5 (83.3) 13 (27.7) 4 (28.6) 13 (27.1)  

ICU admission,  
if hospitalized            

 

   Ever 117 (38.4) 44 (25.9) 73 (54.1) 1 (16.7) 15 (30.0) 7 (50.0) 4 (21.1) 0 (0) 1 (100) 12 (64.7) 0 (0) 4 (11.4)  

   Never 188 (61.6) 126 (74.1) 62 (45.9) 5 (83.3) 35 (70.0) 7 (50.0) 15 (79.0) 1 (100) 0 (0) 22 (35.3) 10 (100) 31 (88.6)  

ICU at collection            

   Yes 109 (35.7) 42 (24.7) 67 (49.6) 1 (16.7) 15 (30.0) 6 (42.9) 3 (15.8) 0 (0) 1 (100) 12 (35.3) 0 (0) 4 (11.4)  

   No 196 (64.3) 128 (75.3) 68 (50.4) 5 (83.3) 35 (70.0) 8 (57.1) 16 (84.2) 1 (100) 0 (0) 22 (64.7) 10 (100) 31 (88.6)  

Mechanically 
ventilated             

 

   Yes 65 (16.6) 22 (9.8) 43 (25.6) 1 (14.3) 7 (10.9) 3 (21.4) 2 (10.5) 0 (0) 0 (0) 8 (17.0) 0 (0) 1 (2.1)  

   No 327 (83.4) 202 (90.2) 125 (74.4) 6 (85.7) 57 (89.1) 11 (78.6) 17 (89.5) 5 (100) 6 (100) 39 (83.0) 14 (100) 47 (97.9)  

Oxygen  
requirement            

 

   Yes 176 (44.9) 89 (39.7) 87 (51.8) 2 (28.6) 21 (32.8) 11 (78.6) 10 (52.6) 0 (0) 1 (16.7) 23 (48.9) 3 (21.4) 18 (37.5)  

   No 216 (55.1) 135 (60.3) 81 (48.2) 5 (71.4) 43 (67.2) 3 (21.4) 9 (47.4) 5 (100) 5 (83.3) 24 (51.1) 11 (78.6) 30 (62.5)  

Bronchodilator  
administered            

 

   Yes 113 (28.8) 86 (38.4) 27 (16.1) 1 (14.3) 17 (26.6) 9 (64.3) 8 (42.1) 2 (40.0) 0 (0) 27 (57.5) 2 (14.3) 20 (41.7)  

   No 279 (71.2) 138 (61.6) 141 (83.9) 6 (85.7) 47 (73.4) 5 (35.7) 11 (57.9) 3 (60.0) 6 (100) 20 (42.6) 12 (85.7) 28 (58.3)  

Oxygen saturation  
< 90%            

 

   Yes 132 (33.7) 68 (30.4) 64 (38.1) 1 (14.3) 17 (26.6) 7 (50.0) 6 (31.6) 0 (0) 1 (16.7) 19 (40.4) 2 (14.3) 15 (31.3)  

   No 260 (66.3) 156 (69.6) 104 (61.9) 6 (85.7) 47 (73.4) 7 (50.0) 13 (68.4) 5 (100) 5 (83.3) 28 (59.6) 12 (85.7) 33 (68.8)  

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A26 Clinical characteristics (length of hospitalization) associated with specimens with accessible medical record 
information from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI or 
concern for ARTI in the absence of traditional symptoms, without duplicates (n=392) 
 

 Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV      
(n=64) 

HBoV     
(n=14) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV      
(n=47) 

All PIVa    
(n=14) 

Coinfection   
(n=48) 

 

UIHC hospitalization              

   Length of stay, 
   days             

 

      N 305 170 135 6 50 14 19 1 1 34 10 35  

      Median 4.00 3.00 8.00 3.50 3.00 4.50 6.00 5.00 153.00 2.50 2.50 2.50  

      Mean 22.33 15.49 30.95 3.17 12.36 23.93 34.58 5.00 153.00 14.62 2.90 9.17  

      Std deviation 47.06 42.11 51.51 1.83 31.48 42.49 88.90 NA NA 27.89 1.66 28.70  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 5.00 204.00 140.00 369.00 5.00 153.00 112.00 6.00 172.00  

   Non-ICU days              

      N 245 157 88 5 46 11 18 1 1 31 10 35  

      Median 3.00 2.00 3.00 3.00 2.00 3.00 5.00 5.00 153.00 2.00 2.50 2.50  

      Mean 6.97 7.40 6.19 2.80 5.20 3.55 28.78 5.00 153.00 3.52 2.90 5.97  

      Std deviation 24.87 30.53 7.91 1.79 11.45 3.70 85.69 NA NA 4.33 1.66 11.48  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 369.00 369.00 55.00 5.00 77.00 12.00 369.00 5.00 153.00 19.00 6.00 67.00  

   ICU days              

      N 117 44 73 1 15 7 4 0 0 12 0 4  

      Median 17.00 9.00 30.00 5.00 5.00 4.00 10.00 NA NA 15.50 NA 2.50  

      Mean 43.65 33.45 49.79 5.00 25.27 42.29 54.97 NA NA 32.3 NA 28.00  

      Std deviation 58.21 49.97 62.18 NA 51.89 55.68 2.00 NA NA 39.70 NA 51.34  

      Minimum <1.00 <1.00 1.00 5.00 <1.00 1.00 2.00 NA NA 2.00 NA 2.00  

      Maximum 377.00 204.00 377.00 5.00 204.00 140.00 117.00 NA NA 112.00 NA 105.00  
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Table A26 Continued 
 

 Total      
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad      
(n=7) 

HRV      
(n=64) 

HBoV     
(n=14) 

hMPV     
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV      
(n=47) 

All PIVa    
(n=14) 

Coinfection   
(n=48) 

 

Total hospitalization,  
daysb            

 

      N 305 170 135 6 50 14 19 1 1 34 10 35  

      Median 5.00 3.00 8.00 4.00 3.00 4.50 6.00 5.00 153.00 3.00 2.50 3.00  

      Mean 23.14 16.72 31.23 3.50 15.7 24.64 34.68 5.00 153.00 14.88 4.40 9.29  

      Std deviation 48.01 44.16 51.50 2.17 40.20 42.49 88.95 NA NA 27.81 5.68 28.85  

      Minimum <1.00 <1.00 1.00 1.00 <1.00 <1.00 1.00 5.00 153.00 1.00 1.00 1.00  

      Maximum 377.00 369.00 377.00 6.00 204.00 140.00 369.00 5.00 153.00 112.00  20.00 173.00  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
 
b Includes non-UIHC hospitalizations when applicable. 
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Table A27 Clinical characteristics (antimicrobial use and inflammation markers) associated with specimens with accessible 
medical record information from children with confirmed (physician diagnosed) or suspected (physician-documented 
symptoms) ARTI or concern for ARTI in the absence of traditional symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                   

Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection    
(n=48) 

Antimicrobial use            

   Prior useb            

      Yes 117 (29.9) 68 (30.4) 49 (29.2) 3 (42.9) 22 (34.4) 4 (28.6) 5 (26.3) 1 (20.0) 0 (0) 15 (31.9) 2 (14.3) 16 (33.3) 

      No 275 (70.2) 156 (69.6) 119 (70.8) 4 (57.1) 42 (65.6) 10 (71.4) 14 (73.7) 4 (80.0) 6 (100) 32 (68.1) 12 (85.7) 32 (66.7) 

   UIHC administered            

      Yes 239 (61.0) 127 (56.7) 112 (66.7) 4 (57.1) 35 (54.7) 10 (71.4) 13 (68.4) 2 (40.0) 3 (50.0) 23 (48.9) 8 (57.1) 29 (60.4) 

      No 153 (39.0) 97 (43.3) 56 (3.3) 3 (42.9) 29 (45.3) 4 (28.6) 6 (31.6) 3 (60.0) 3 (50.0) 24 (51.1) 6 (42.9) 19 (39.6) 

   Take-home prescription           

      Yes 104 (26.5) 69 (30.8) 35 (20.8) 2 (28.6) 17 (26.6) 4 (28.6) 8 (42.1) 2 (40.0) 1 (16.7) 10 (21.3) 6 (42.9) 19 (39.6) 

      No 288 (73.5) 155 (69.2) 133 (79.2) 5 (71.4) 47 (73.4) 10 (71.4) 11 (57.9) 3 (60.0) 5 (83.3) 37 (78.7) 8 (57.1) 29 (60.4) 

Leukopenia             

   Yes 71 (23.5) 38 (22.9) 33 (24.3) 1 (16.7) 8 (16.7) 0 (0) 5 (27.8) 1 (33.3) 3 (100) 10 (32.3) 3 (30.0) 7 (20.6) 

   No 231 (76.5) 128 (77.1) 103 (75.7) 5 (83.3) 40 (83.3) 13 (100) 13 (72.2) 2 (66.7) 0 (0) 21 (67.7) 7 (70.0) 27 (79.4) 

   Missing 90 58 32 1 16 1 1 2 3 16 4 14 

Leukocytosis             

   Yes 79 (26.2) 41 (24.7) 38 (27.9) 2 (33.3) 13 (27.1) 8 (61.5) 5 (27.8) 0 (0) 0 (0) 5 (16.1) 1 (10.0) 7 (20.6) 

   No 223 (73.8) 125 (75.3) 98 (72.1) 4 (66.7) 35 (72.9) 5 (38.5) 13 (72.2) 3 (100) 3 (100) 26 (83.9) 9 (90.0) 27 (79.4) 

   Missing 90 58 32 1 16 1 1 2 3 16 4 14 

CRP > 0.5 mg/dl              

   Yes 170 (67.5) 91 (69.5) 79 (65.3) 5 (100) 24 (61.5) 10 (83.3) 11 (73.3) 1 (100) 2 (100) 15 (57.7) 8 (88.9) 15 (68.2) 

   No 82 (32.5) 40 (30.5) 42 (34.7) 0 (0) 15 (38.5) 2 (16.7) 4 (26.7) 0 (0) 0 (0) 11 (42.3) 1 (11.1) 7 (31.8) 

   Missing 140 93 47 2 25 2 4 4 4 21 5 26 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Denotes antibiotics used prior to UIHC episode during which specimen was collected. 
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Table 28 Clinical characteristics (diagnoses) associated with specimens with accessible medical record information from 
children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in 
the absence of traditional symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                   

Total        
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad        
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection    
(n=48) 

ARTI             

   None 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

   Physician diagnosed 156 (48.5) 134 (59.8) 56 (33.3) 5 (71.4) 33 (51.6) 7 (50.0) 15 (79.0) 3 (60.0) 1 (16.7) 35 (74.5) 5 (35.7) 30 (62.5) 
   Physician documented  
      symptoms 190 (39.8) 78 (34.8) 78 (46.4) 2 (28.6) 27 (42.2) 6 (42.9) 4 (21.1) 2 (40.0) 4 (66.7) 8 (17.0) 8 (57.1) 17 (35.4) 
   Concern for ARTI without 
      traditional symptoms 46 (11.7) 12 (5.4) 34 (20.2) 0 (0) 4 (6.3) 1 (7.1) 0 (0) 0 (0) 1 (16.7) 4 (8.5) 1 (7.1) 1 (2.1) 

Diagnosis             

   Bronchiolitis             

      Yes 45 (11.5) 40 (17.9) 5 (3.0) 0 (0) 4 (6.3) 2 (14.3) 3 (15.8) 0 (0) 0 (0) 21 (44.7) 1 (7.1) 9 (18.8) 

      No 347 (88.5) 184 (82.1) 163 (97.0) 7 (100) 60 (93.8) 12 (85.7) 16 (84.2) 5 (100) 6 (100) 26 (55.3) 13 (92.9) 39 (81.3) 

   Pneumonia             

      Yes 87 (22.2) 53 (23.7) 34 (20.2) 1 (14.3) 11 (17.2) 5 (35.7) 9 (47.4) 0 (0) 0 (0) 10 (21.3) 2 (14.3) 15 (31.3) 

      No 305 (77.8) 171 (76.3) 134 (79.8) 6 (85.7) 53 (82.8) 9 (64.3) 10 (52.6) 5 (100) 6 (100) 37 (78.7) 12 (85.7) 33 (68.8) 

   Respiratory tract infection            

      Yes 106 (27.0) 65 (29.0) 41 (24.4) 5 (71.4) 25 (39.1) 3 (21.4) 7 (36.8) 1 (20.0) 1 (16.7) 7 (14.9) 5 (35.7) 11 (22.9) 

      No 286 (73.0) 159 (71.0) 127 (75.6) 2 (28.6) 39 (60.9) 11 (78.6) 12 (63.2) 4 (80.0) 5 (83.3) 40 (85.1) 9 (64.3) 37 (77.1) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A29 Clinical characteristics (symptoms) associated with specimens with accessible medical record information from 
children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in 
the absence of traditional symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                    

Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad        
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection    
(n=48) 

 

Fever              

   Yes 219 (55.9) 131 (58.5) 88 (52.4) 6 (85.7) 28 (43.8) 7 (50.0) 18 (94.7) 5 (100) 6 (100) 23 (48.9) 4 (28.6) 28 (58.3)  

    No 173 (44.1) 93 (41.5) 80 (47.6) 1 (14.3) 36 (56.3) 7 (50.0) 1 (5.3) 0 (0) 0 (0) 24 (51.1) 10 (71.4) 20 (41.7)  

Nasal              

   Yes 164 (41.8) 114 (50.9) 50 (29.8) 5 (71.4) 30 (46.9) 6 (42.9) 10 (52.6) 4 (80.0) 3 (50.0) 22 (46.8) 5 (35.7) 29 (60.4)  

   No 228 (58.2) 110 (49.1) 118 (70.2) 2 (28.6) 34 (53.1) 8 (57.1) 9 (47.4) 1 (20.0) 3 (50.0) 25 (53.2) 9 (64.3) 19 (39.6)  

Cough              

   Yes 216 (55.1) 150 (67.0) 66 (39.3) 5 (71.4) 35 (54.7) 8 (57.1) 17 (89.5) 5 (100) 4 (66.7) 28 (59.6) 9 (64.3) 39 (81.3)  

   No 176 (44.9) 74 (33.0) 102 (60.7) 2 (28.6) 29 (45.3) 6 (42.9) 2 (10.5) 0 (0) 2 (33.3) 19 (40.4) 5 (35.7) 9 (18.8)  

Wheeze              

   Yes 74 (18.9) 62 (27.7) 12 (7.1) 1 (14.3) 18 (28.1) 5 (35.7) 5 (26.3) 1 (20.0) 0 (0) 16 (34.0) 2 (14.3) 14 (29.2)  

   No 318 (81.1) 162 (72.3) 156 (92.9) 6 (85.7) 46 (71.9) 9 (64.3) 14 (73.7) 4 (80.0) 6 (100) 31 (66.0) 12 (85.7) 34 (70.8)  

Tachypnea              

   Yes 29 (7.3) 21 (9.4) 8 (4.8) 0 (0) 5 (7.8) 3 (21.4) 3 (15.8) 0 (0) 0 (0) 4 (8.5) 2 (14.3) 4 (8.3)  

   No 363 (92.6) 203 (90.6) 160 (95.2) 7 (100) 59 (92.2) 11 (78.6) 16 (84.2) 5 (100) 6 (100) 43 (91.5) 12 (85.7) 44 (91.7)  

Increased work of  
breathing            

 

   Yes 94 (24.0) 66 (29.5) 28 (16.7) 1 (14.3) 20 (31.3) 4 (28.6) 5 (26.3) 0 (0) 0 (0) 19 (40.4) 4 (28.6) 13 (27.1)  

   No 298 (76.0) 158 (70.5) 140 (83.3) 6 (85.7) 44 (68.8) 10 (71.4) 14 (73.7) 5 (100) 6 (100) 28 (59.6) 10 (71.4) 35 (72.9)  

Gastrointestinal              

   Yes 126 (32.1) 80 (35.7) 46 (27.4) 2 (28.6) 18 (28.1) 2 (14.3) 10 (52.6) 2 (40.0) 2 (33.3) 23 (48.9) 4 (28.6) 17 (35.4)  

   No 266 (67.9) 144 (64.3) 122 (72.6) 5 (71.4) 46 (71.9) 12 (85.7) 9 (47.4) 3 (60.0) 4 (66.7) 24 (51.1) 10 (71.4) 31 (64.6)  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table A30 Clinical characteristics (medical history) associated with specimens with accessible medical record information 
from children with confirmed (physician diagnosed) or suspected (physician-documented symptoms) ARTI or concern for 
ARTI in the absence of traditional symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                   

Total       
(n=392) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad        
(n=7) 

HRV       
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A     
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection     
(n=48) 

Respiratory condition            

   Any             

      Yes 139 (35.5) 84 (37.5) 55 (32.7) 1 (14.3) 30 (46.9) 7 (50.0) 4 (21.1) 4 (80.0) 2 (33.3) 15 (31.9) 3 (21.4) 18 (37.5) 

      No 253 (64.5) 140 (62.5) 113 (67.3) 6 (85.7) 34 (53.1) 7 (50.0) 15 (79.0) 1 (20.0) 4 (66.7) 32 (68.1) 11 (78.6) 30 (62.5) 

   Asthma             

      Yes 47 (12.0) 33 (14.7) 14 (8.3) 1 (14.3) 12 (18.8) 2 (14.3) 0 (0) 3 (60.0) 0 (0) 8 (17.0) 1 (7.1) 6 (12.5) 

      No 345 (88.0) 191 (85.3) 154 (91.7) 6 (85.7) 52 (81.3) 12 (85.7) 19 (100) 2 (40.0) 6 (100) 39 (83.0) 13 (92.9) 42 (87.5) 

   Structural defect             

      Yes 74 (18.9) 47 (21.0) 27 (16.1) 0 (0) 17 (26.6) 4 (28.6) 3 (15.8) 0 (0) 0 (0) 9 (19.2) 2 (14.3) 12 (25.0) 

      No 318 (81.1) 177 (79.0) 141 (83.9) 7 (100) 47 (73.4) 10 (71.4) 16 (84.2) 5 (100) 6 (100) 38 (80.9) 12 (85.7) 36 (75.0) 

Other medical condition            

   Prematurity             

      Yes 88 (22.5) 43 (19.2) 45 (26.8) 0 (0) 13 (20.3) 7 (50.0) 3 (15.8) 1 (20.0) 1 (16.7) 8 (17.0) 3 (21.4) 7 (14.6) 

      No 304 (77.6) 181 (80.8) 123 (73.2) 7 (100) 51 (79.7) 7 (50.0) 16 (84.2) 4 (80.0) 5 (83.3) 39 (83.0) 11 (78.6) 41 (85.4) 

   Cancer             

      Yes 28 (7.1) 17 (7.6) 11 (6.6) 0 (0) 5 (7.8) 0 (0) 2 (10.5) 1 (20.0) 0 (0) 4 (8.5) 1 (7.1) 4 (8.3) 

      No 364 (92.9) 207 (92.4) 157 (93.5) 7 (100) 59 (92.2) 14 (100) 17 (89.5) 4 (80.0) 6 (100) 43 (91.5) 13 (93.9) 44 (91.7) 

   Transplant             

      Yes 10 (2.6) 6 (2.7) 4 (2.4) 0 (0) 4 (6.3) 0 (0) 0 (0) 0 (0) 1 (16.6) 0 (0) 0 (0) 1 (2.1) 

      No 382 (97.5) 218 (97.3) 164 (97.6) 7 (100) 60 (93.8) 14 (100) 19 (100) 5 (100) 5 (83.3) 47 (100) 14 (100) 47 (97.9) 

   Immunocompromisedb            
      Yes 118 (30.1) 67 (29.9) 51 (30.4) 1 (14.3) 19 (29.7) 1 (7.1) 8 (42.1) 1 (20.0) 3 (50.0) 13 (27.7) 2 (14.3) 19 (39.6) 

      No 274 (69.9) 157 (70.1) 117 (69.6) 6 (85.7) 45 (70.3) 13 (92.9) 11 (57.9) 4 (80.0) 3 (50.0) 34 (72.3) 12 (85.7) 29 (60.4) 

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
 
b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 



 

 

    

181

Table A31 Laboratory characteristics of specimens with accessible medical record information from children with confirmed 
(physician diagnosed) or suspected (physician-documented symptoms) ARTI or concern for ARTI in the absence of traditional 
symptoms, without duplicates (n=392) 
 

 Number of Specimens (%)                    

Total       
(n=346) 

Positive 
(n=224) 

Negative 
(n=168) 

Ad       
(n=7) 

HRV        
(n=64) 

HBoV      
(n=14) 

hMPV      
(n=19) 

Flu A      
(n=5) 

Flu B     
(n=6) 

RSV       
(n=47) 

All PIVa    
(n=14) 

Coinfection    
(n=48) 

 

Month              

  Mar 08 19 (4.9) 14 (6.3) 5 (3.0) 0 (0) 4 (6.3) 1 (7.1) 1 (5.3) 0 (0) 1 (16.7) 2 (4.3) 3 (21.4) 2 (4.1)  

  Apr 08 - Jun 08 81 (20.7) 51 (22.8) 30 (17.9) 2 (28.6) 13 (20.3) 4 (28.6) 8 (42.1) 0 (0) 0 (0) 3 (6.4) 5 (35.7) 16 (33.3)  

  Jul 08 - Sep 08 28 (7.1) 15 (6.7) 13 (7.7) 1 (14.3) 12 (18.8) 1 (7.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (2.1)  

  Oct 08 - Dec 08 71 (18.1) 31 (13.8) 40 (23.8) 2 (28.6) 10 (15.6) 3 (21.4) 1 (5.3) 0 (0) 0 (0) 6 (12.8) 1 (7.1) 8 (16.7)  

  Jan 09 - Mar 09 126 (32.1) 75 (33.5) 51 (30.4) 1 (14.3) 12 (18.8) 3 (21.4) 7 (36.8) 5 (100) 4 (66.7) 34 (72.3) 1 (7.1) 8 (16.7)  

  Apr 09 - Jun 09 67 (17.1) 38 (17.0) 29 (17.3) 1 (14.3) 13 (20.3) 2 (14.3) 2 (10.5) 0 (0) 1 (16.7) 2 (4.3) 4 (28.6) 13 (27.1)  

              

Source              

  Nasal wash 333 (86.5) 203 (91.9) 130 (79.3) 6 (85.7) 51 (82.3) 11 (84.6) 17 (89.5) 5 (100) 6 (100) 45 (95.7) 14 (100) 48 (100)  

  Bronch lavage 12 (3.1) 3 (1.4) 9 (5.5) 0 (0) 3 (4.8) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)  

  Trach aspirate 32 (8.3) 12 (5.4) 20 (12.2) 0 (0) 6 (9.7) 2 (15.4) 2 (10.5) 0 (0) 0 (0) 2 (4.3) 0 (0) 0 (0)  

  Otherb 8 (2.4) 3 (1.4) 5 (3.0) 1 (14.3) 2 (3.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)  

  Missing 7 3 4 0 2 1 0 0 0 0 0 0  

 
Note: Excludes 13 specimens for which medical record information was accessible Percentages may not add to 100.0 due to 
rounding. Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Other may include bronchial wash/biopsy, lung aspirate/biopsy, nasopharyngeal swab, nasal swab, THS, tissue biopsy. 
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Table A32 Available demographic characteristics of children with accessible medical record information from eligible 
specimens excluded from study due to unavailability of specimen, with duplicates (n=108) 
 

 Number of Specimens (%)             

Total        
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B          
(n=5) 

RSV           
(n=57) 

All PIVa        
(n=8) 

Coinfection       
(n=2) 

Gender          

   Female 40 (37.0) 31 (40.3) 9 (29.0) 0 (0) 2 (66.7) 4 (80.0) 22 (38.6) 2 (25.0) 1 (50.0) 

   Male 68 (63.0) 46 (59.7) 22 (71.0) 2 (100) 1 (33.3) 1 (20.0) 35 (61.4) 6 (75.0) 1 (50.0) 

Age (years)          

   0 to < 0.5 45 (41.7) 34 (44.2) 11 (35.5) 0 (0) 1 (33.3) 0 (0) 30 (52.6) 1 (12.5) 0 (0) 

   0.5 to < 1 23 (21.3) 18 (23.4) 5 (16.1) 0 (0) 1 (33.3) 0 (0) 17 (29.8) 0 (0) 0 (0) 

   1 to < 5 30 (27.8) 21 (27.3) 9 (29.0) 0 (0) 1 (33.3) 3 (60.0) 10 (17.5) 5 (62.5) 0 (0) 

   ≥ 5 10 (9.3) 4 (5.2) 6 (19.4) 2 (100) 0 (0) 2 (40.0) 0 (0) 2 (.25) 1 (100) 

Race          

   Caucasian 74 (77.1) 55 (82.1) 19 (65.5) 1 (50.0) 3 (100) 1 (25.0) 42 (84.0) 7 (100) 1 (100) 
   African- 
   American 9 (9.4) 4 (6.0) 5 (17.2) 1 (50.0) 0 (0) 0 (0) 3 (6.0) 0 (0) 0 (0) 

   Hispanic 5 (5.2) 2 (3.0) 3 (10.3) 0 (0) 0 (0) 1 (25.0) 1 (2.0) 0 (0) 0 (0) 

   Other 8 (8.3) 6 (9.0) 2 (76.9) 0 (0) 0 (0) 2 (50) 4 (8.0) 0 (0) 0 (0) 

   Missing 12 10 2 0 0 0 7 1 1 

Urban/Rural          

   Urban 85 (78.7) 59 (76.6) 26 (83.9) 2 (100) 2 (66.7) 5 (100) 44 (77.2) 4 (50.0) 2 (100) 

   Large rural 8 (7.4) 7 (9.1) 1 (3.2) 0 (0) 0 (0) 0 (0) 4 (7.0) 3 (37.5) 0 (0) 

   Small rural 9 (8.3) 7 (9.1) 2 (6.5) 0 (0) 0 (0) 0 (0) 6 (10.5) 1 (12.5) 0 (0) 

   Isolated rural 6 (5.6) 4 (5.2) 2 (6.5) 0 (0) 1 (33.3) 0 (0) 3 (5.3) 0 (0) 0 (0) 

   Missing 0 0 0 0 0 0 0 0 0 

          

 Note: Excludes 8 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A33 Mean age of children with accessible medical record information from eligible specimens excluded from study due 
to unavailability of specimen, with duplicates (n=108) 
 

 Total         
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B          
(n=5) 

RSV           
(n=57) 

All PIVa      
(n=8) 

Coinfection          
(n=2) 

 

Age (years)           

   Mean 1.56 1.33 2.14 2.42 1.65 5.24 0.68 3.36 0.39  

   Std deviation 2.11 1.74 2.77 0.35 2.00 2.09 0.82 2.06 0.12  

   Minimum 0.01 0.01 0.04 2.17 0.44 3.43 0.01 0.47 0.30  

   Maximum 8.53 7.62 8.53 2.67 3.97 7.62 4.75 6.41 0.47  

 
Note: Excludes 8 specimens for which medical record information was inaccessible. Percentages may not add to 100.0    
 due to rounding.  Virus-specific estimates exclude coinfections. 
 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS. 
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Table A34 Available clinical characteristics (indicators of severity) associated with specimens with accessible medical record 
information from eligible children excluded from study due to unavailable specimen, with duplicates (n=108) 
 

 Number of Specimens (%)              

Total       
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad       
(n=2) 

Flu A     
(n=3) 

Flu B    
(n=5) 

RSV       
(n=57) 

All PIVa    
(n=8) 

Coinfection    
(n=2) 

 

Inpatient           

   Yes 50 (46.3) 36 (46.8) 14 (45.2) 2 (100) 1 (33.3) 0 (0) 26 (45.6) 7 (87.5) 0 (0)  

   No 58 (53.7) 41 (53.3) 17 (54.8) 0 (0) 2 (66.7) 5 (100) 31 (54.4) 1 (12.5) 2 (100)  

ICU admission,  
if hospitalized         

 

   Ever 16 (32.0) 7 (19.4) 9 (64.3) 0 (0) 0 (0) NA 7 (26.9) 0 (0) NA  

   Never 34 (68.0) 29 (80.6) 5 (35.7) 2 (100) 1 (100) NA 19 (73.1) 7 (100) NA  

 
 a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
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Table A35 Clinical characteristics (length of hospitalization) associated with specimens with accessible medical record 
information from eligible children excluded from study due to unavailable specimen, with duplicates (n=108) 
 

 Total       
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad       
(n=2) 

Flu A     
(n=3) 

Flu B     
(n=5) 

RSV      
(n=57) 

All PIVa    
(n=8) 

Coinfection   
(n=2) 

 

UIHC hospitalization           

   Length of stay, 
   days          

 

      N 49 35 14 2 1 0 26 6 0  

      Median 3.00 2.00 14.00 3.00 2.00 NA 2.00 3.50 NA  

      Mean 12.61 7.43 25.57 3.00 2.00 NA 8.96 3.17 NA  

      Std deviation 20.92 16.11 26.15 2.83 NA NA 18.50 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 93.00 93.00 63.00 5.00 2.00 NA 93.00 6.00 NA  

   Non-ICU days           

      N 43 35 8 2 1 0 26 6 0  

      Median 2.00 2.00 1.50 3.00 2.00 NA 2.00 3.50 NA  

      Mean 4.47 4.06 6.25 3.00 2.00 NA 4.42 3.17 NA  

      Std deviation 6.33 5.26 10.07 2.83 NA NA 6.00 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 29.00 28.00 29.00 5.00 2.00 NA 28.00 6.00 NA  

   ICU days           

      N 16 7 9 0 0 0 7 0 0  

      Median 12.00 8.00 28.00 NA NA NA 8.00 NA NA  

      Mean 26.63 16.86 34.22 NA NA NA 16.86 NA NA  

      Std deviation 26.50 22.08 28.33 NA NA NA 22.08 NA NA  

      Minimum 1.00 4.00 1.00 NA NA NA 4.00 NA NA  

      Maximum 65.00 65.00 63.00 NA NA NA 65.00 NA NA  
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Table A35 Continued 
 

 Total      
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad       
(n=2) 

Flu A     
(n=3) 

Flu B     
(n=5) 

RSV      
(n=57) 

All PIVa    
(n=8) 

Coinfection   
(n=2) 

 

Total hospitalization,  
daysb         

 

      N 49 32 14 2 1 0 26 6 0  

      Median 3.00 2.00 19.50 3.00 2.00 NA 2.00 3.50 NA  

      Mean 12.92 7.38 26.50 3.00 2.00 NA 9.04 3.17 NA  

      Std deviation 20.97 16.80 25.82 2.83 NA NA 18.50 1.94 NA  

      Minimum <1.00 <1.00 1.00 1.00 2.00 NA <1.00 1.00 NA  

      Maximum 93.00 93.00 63.00 5.00 2.00 NA 93.00  6.00 NA  

 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.  
 
b Includes non-UIHC hospitalizations when applicable.
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Table A36 Laboratory characteristics of specimens with accessible medical record information from eligible children excluded 
from study due to unavailable specimen, with duplicates (n=108) 
 

 Number of Specimens (%)             

Total       
(n=108) 

Positive 
(n=77) 

Negative 
(n=31) 

Ad          
(n=2) 

Flu A         
(n=3) 

Flu B            
(n=5) 

RSV           
(n=57) 

All PIVa      
(n=8) 

Coinfection            
(n=2) 

Month          

  Mar 08 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Apr 08 - Jun 08 19 (17.6) 8 (10.4) 11 (35.5) 0 (0) 0 (0) 1 (20.0) 6 (10.5) 1 (12.5) 0 (0) 

  Jul 08 - Sep 08 2 (1.9) 0 (0) 2 (6.5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Oct 08 - Dec 08 13 (12.0) 10 (13.0) 3 (9.7) 1 (50.0) 0 (0) 0 (0) 7 (12.3) 1 (12.5) 1 (50.0) 

  Jan 09 - Mar 09 49 (45.4) 47 (61.0) 2 (6.5) 0 (0) 2 (66.7) 4 (80.0) 38 (66.7) 2 (25.0) 1 (50.0) 

  Apr 09 - Jun 09 25 (23.1) 12 (15.6) 13 (41.9) 1 (50.0) 1 (33.3) 0 (0) 6 (10.5) 3 (37.5) 0 (0) 

          

Source          

  Bronch wash 1 (0.9) 1 (1.3) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1.8) 0 (0) 0 (0) 

  NP swab 5 (4.6) 0 (0) 5 (16.1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Nasal swab 6 (5.6) 1 (1.3) 5 (16.1) 0 (0) 0 (0) 0 (0) 1 (1.8) 0 (0) 0 (0) 

  Nasal wash 88 (81.5) 73 (94.8) 15 (48.4) 2 (100) 3 (100) 5 (100) 54 (94.7) 7 (87.5) 2 (100) 

  Tissue biopsy 4 (3.7) 0 (0) 4 (12.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

  Trach aspirate 3 (2.8) 2 (2.6) 1 (3.23) 0 (0) 0 (0) 0 (0) 1 (1.8) 1 (12.5) 0 (0) 

  Pleural fluid 1(0.9) 0 (0) 1 (3.23) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

 
Note: Excludes 8 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due to 
rounding. Virus-specific estimates exclude coinfections. 
 
a The category All PIV combines frequencies for PIV 1-3 and PIV NOS.   
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Table A37 Demographic characteristics of children for HRV-tested specimens with accessible medical record information, with 
duplicates (n=529) 
 

 Number of Specimens (%)       

HRV-
Positive 
(n=127) 

HRV-Negative 
(n=402) 

HRV A            
(n=38) 

HRV C              
(n=40) 

HRV Othera            
(n=6) 

Coinfection with Any 
Virus                
(n=43) 

 

Gender        

   Female 59 (46.5) 188 (46.8) 15 (39.5) 24 (60.0) 2 (33.3) 18 (41.9)  

   Male 68 (53.5) 214 (53.2) 23 (60.5) 16 (40.0) 4 (66.7) 25 (58.1)  

Age (years)        

   0 to < 0.5 36 (28.4) 145 (36.1) 14 (36.8) 12 (30.0) 0 (0) 10 (23.3)  

   0.5 to < 1 26 (20.5) 60 (14.9) 6 (15.8) 8 (20.0) 1 (16.7) 11 (25.6)  

   1 to < 5 47 (37.0) 149 (37.1) 12 (31.6) 14 (35.0) 2 (50.0) 18 (41.9)  

   ≥ 5 18 (14.2) 48 (11.9) 6 (15.8) 6 (15.0) 3 (33.3) 4 (9.3)  

Race        

   Caucasian 85 (73.9) 257 (71.2) 28 (84.9) 22 (59.5) 5 (83.3) 30 (76.9)  

   African- 
   American 11 (9.6) 42 (11.6) 3 (9.1) 6 (16.2) 0 (0) 2 (5.1) 

 

   Hispanic 11 (9.6) 36 (10.0) 2 (6.1) 6 (16.2) 0 (0) 3 (7.7)  

   Other 8 (7.0) 26 (7.2)  0 (0) 3 (8.1) 1 (16.7) 4 (10.3)  

   Missing 12 41 5 3 0 4  

Medicaid        

   Yes 60 (47.2) 202 (50.9) 17 (44.7) 21 (52.5) 3 (50.0) 19 (44.2)  

   No 67 (52.8) 195 (49.1) 21 (55.3) 19 (47.5) 3 (50.0) 24 (55.8)  

   Missing 0 5 0 0 0 0  

Urban/Rural        

   Urban 78 (61.4) 231 (57.6) 26 (68.4) 24 (60.0) 5 (83.3) 23 (53.5)  

   Large rural 15 (11.8) 67 (16.7) 3 (7.9) 3 (7.5) 0 (0) 9 (20.9)  

   Small rural 17 (13.4) 55 (13.7) 6 (15.8) 5 (12.5) 1 (16.7) 5 (11.6)  

   Isolated rural 17 (13.4) 48 (12.0) 3 (7.9) 8 (20.0) 0 (0) 6 (14.0)  

   Missing 0 1 0 0 0 0  
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Table A37 Continued 
 

 Number of Specimens (%)       

HRV-
Positive 
(n=127) 

HRV-Negative 
(n=402) 

HRV A            
(n=38) 

HRV C               
(n=40) 

HRV Othera            
(n=6) 

Coinfection with Any 
Virus                
(n=43) 

 

Smoke exposure        

   None 35 (67.3) 100 (62.5) 7 (53.9) 11 (78.6) 2 (50.0) 15 (71.4)  

   Direct 5 (9.6) 19 (11.9) 1 (7.7) 1 (7.1) 0 (0) 3 (14.3)  

   Indirect 12 (23.1) 41 (25.6) 5 (38.5) 2 (14.3) 2 (50.0) 3 (14.3)  

   Missing 75 242 25 26 2 22  

 
Note: Excludes 30 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due 
to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs. 
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Table A38 Mean age of children for HRV-tested specimens with accessible medical record information, with duplicates 
(n=529) 
 

 
HRV-

Positive 
(n=127) 

HRV-Negative 
(n=400) 

HRV A            
(n=38) 

HRV C               
(n=40) 

HRV Othera            
(n=6) 

Coinfection with Any 
Virus                
(n=43) 

 

Age (years)        

   Mean 2.12 1.98 2.20 1.96 4.65 1.84  

   Std deviation 2.53 2.36 2.52 2.44 3.54 2.36  

   Minimum 0.03 0 0.04 0.03 0.79 0.11  

   Maximum 9.98 9.80 9.98 9.73 9.29 9.62  

 
Note: Excludes 33 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due 
to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs. 
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Table A39 Clinical characteristics (indicators of severity) associated with HRV-tested specimens with accessible medical 
record information, with duplicates (n=529) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A      
(n=38) 

HRV C     
(n=40) 

HRV 
Othera    
(n=6) 

Coinfection with 
Any Virus         

(n=43)  

Inpatient        

   Yes 98 (77.2) 322 (80.1) 33 (86.8) 30 (75.0) 4 (66.7) 31 (72.1)  

   No 29 (22.8) 80 (19.9) 5 (13.2) 10 (25.0) 2 (33.3) 12 (27.9)  
ICU admission,  
if hospitalized       

   Ever 24 (24.5) 150 (46.6) 13 (39.4) 7 (23.3) 0 (0) 4 (12.9)  

   Never 74 (75.5) 172 (53.4) 20 (60.6) 23 (76.7) 4 (100) 27 (87.1)  

ICU at collection      

   Yes 24 (24.5) 136 (42.2) 13 (39.4) 7 (23.3) 0 (0) 4 (12.9)  

   No 74 (75.5) 186 (57.8) 20 (60.6) 23 (76.7) 4 (100) 27 (87.1)  
Mechanically 
ventilated        

   Yes 11 (8.7) 85 (21.1) 9 (23.7) 1 (2.5) 0 (0) 1 (2.33)  

   No 116 (91.3) 317 (78.9) 29 (76.3) 39 (97.5) 6 (100) 42 (97.7)  
Oxygen  
requirement       

   Yes 49 (38.6) 199 (49.5) 19 (50.0) 10 (25.0) 2 (33.3) 18 (41.9)  

   No 78 (61.4) 203 (50.5) 19 (50.0) 30 (75.0) 4 (66.7) 25 (58.1)  
Bronchodilator  
administered       

   Yes 46 (36.2) 104 (25.9) 7 (18.4) 16 (40.0) 2 (33.3) 21 (48.8)  

   No 81 (63.8) 298 (74.1) 31 (81.6) 24 (60.0) 4 (66.7) 22 (51.2)  
Oxygen saturation  
< 90%       

   Yes 43 (33.9) 143 (35.6) 15 (39.5) 10 (25.0) 2 (33.3) 16 (37.2)  

   No 84 (66.1) 259 (64.4) 23 (60.5) 30 (75.0) 4 (66.7) 27 (62.8)  

 
 a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs.  
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Table A40 Clinical characteristics (length of hospitalization) associated with HRV-tested specimens with accessible medical 
record information, with duplicates (n=529) 
 

 

 
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A     
(n=38) 

HRV C    
(n=40) 

HRV 
Othera    
(n=6) 

Coinfection with 
Any Virus           

(n=43)  

UIHC hospitalization        
   Length of stay, 
   days        

      N 98 322 33 30 4 31  

      Median 3.00 6.50 4.00 2.50 3.00 3.00  

      Mean 10.51 34.69 16.24 5.13 6.00 10.19  

      Std deviation 28.28 60.28 37.45 9.92 6.06 30.40  

      Minimum <1.00 <1.00 <1.00 <1.00 2.00 1.00  

      Maximum 204.00 377.00 204.00 53.00 15.00 172.00  

   Non-ICU days        

      N 92 247 29 28 4 31  

      Median 3.00 3.00 3.00 2.00 3.00 3.00  

      Mean 5.76 8.83 7.86 2.64 6.00 6.58  

      Std deviation 11.02 25.62 14.64 2.30 6.06 12.08  

      Minimum <1.00 <1.00 1.00 <1.00 2.00 1.00  

      Maximum 77.00 369.00 77.00 11.00 15.00 67.00  

   ICU days        

      N 24 150 13 7 0 4  

      Median 3.00 34.00 3.00 4.00 NA 2.50  

      Mean 20.83 59.97 23.69 11.43 NA 28.00  

      Std deviation 45.65 67.22 55.52 18.72 NA 51.34  

      Minimum <1.00 1.00 <1.00 1.00 NA 2.00  

      Maximum 204.00 377.00 204.00 53.00 NA 105.00  
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Table A40 Continued 
 

 

 
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A     
(n=38) 

HRV C    
(n=40) 

HRV 
Othera    
(n=6) 

Coinfection with 
Any Virus            

(n=43)  
Total hospitalization,  
daysb       

      N 98 322 33 30 4 31  

      Median 3.00 7.00 4.00 3.00 3.00 3.00  

      Mean 12.23 35.01 21.24 5.2 6.00 10.26  

      Std deviation 33.59 60.27 48.08 9.91 6.06 30.57  

      Minimum <1.00 <1.00 <1.00 <1.00 2.00 1.00  

      Maximum 204.00 377.0 204.00 53.00 15.00 173.00  

 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs.  
 
b Includes non-UIHC hospitalizations when applicable. 
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Table A41 Clinical characteristics (antimicrobial use and inflammation markers) associated with HRV-tested specimens with 
accessible medical record information, with duplicates (n=529) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A      
(n=38) 

HRV C     
(n=40) 

HRV 
Othera    
(n=6) 

Coinfection with 
Any Virus         

(n=43)  

Antimicrobial use       

   Prior useb       

      Yes 38 (29.9) 115 (28.6) 15 (39.5) 9 (22.5) 2 (33.3) 12 (27.9)  

      No 89 (70.1) 287 (71.4) 23 (60.5) 31 (77.5) 4 (66.7) 31 (72.1)  

   UIHC administered       

      Yes 72 (56.7) 256 (63.7) 23 (60.5) 22 (55.0) 4 (66.7) 23 (53.5)  

      No 55 (43.3) 146 (36.3) 15 (39.5) 18 (45.0) 2 (33.3) 20 (46.5)  

   Take-home prescription      

      Yes 38 (29.9) 95 (23.6) 11 (29.0) 12 (30.0) 0 (0) 15 (34.9)  

      No 89 (70.1) 307 (76.4) 27 (71.5) 28 (70.0) 6 (100) 28 (65.1)  

Leukopenia        

   Yes 12 (12.4) 90 (28.1) 5 (15.2) 4 (14.3) 1 (20.0) 2 (6.5)  

   No 85 (87.6) 230 (71.9) 28 (84.9) 24 (85.7) 4 (80.0) 29 (93.6)  

   Missing 30 82 5 12 1 12  

Leukocytosis        

   Yes 31 (32.0) 83 (25.9) 7 (21.2) 13 (46.4) 3 (60.0) 8 (25.8)  

   No 66 (68.0) 237 (74.1) 26 (78.8) 15 (53.6) 2 (40.0) 23 (74.2)  

   Missing 30 82 5 12 1 12  

CRP > 0.5 mg/dl         

   Yes 52 (68.4) 183 (68.5) 19 (67.9) 17 (68.0) 3 (100) 13 (65.0)  

   No 24 (31.6) 84 (31.5) 9 (32.1) 8 (32.0) 0 (0) 7 (35.0)  

   Missing 51 135 10 15 3 23  

 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs.  
 
b Denotes antibiotics used prior to UIHC episode during which specimen was collected. 
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Table A42 Clinical characteristics (diagnoses) associated with HRV-tested specimens with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A      
(n=38) 

HRV C     
(n=40) 

HRV 
Othera    
(n=6) 

Coinfection with 
Any Virus         

(n=43)  

ARTI        

   None 3 (2.4) 16 (4.0) 0 (0) 1 (2.5) 0 (0) 2 (4.7)  

   Physician diagnosed 68 (53.5) 166 (41.3) 20 (52.6) 22 (55.0) 1 (16.7) 25 (58.1)  
   Physician documented  
      symptoms 51 (40.2) 156 (38.8) 17 (44.7) 14 (35.0) 5 (83.3) 15 (34.9)  
   Concern for ARTI without 
      traditional symptoms 5 (3.9) 64 (15.9) 1 (2.6) 3 (7.5) 0 (0) 1 (2.3)  

Diagnosis        

   Bronchiolitis        

      Yes 14 (11.0) 37 (9.2) 1 (2.6) 3 (7.5) 0 (0) 10 (23.3)  

      No 113 (89.0) 365 (90.8) 37 (97.4) 37 (92.5) 6 (100) 33 (76.7)  

   Pneumonia        

      Yes 26 (20.5) 83 (20.6) 9 (23.7) 3 (7.5) 1 (16.7) 13 (30.2)  

      No 201 (79.5) 319 (79.4) 29 (76.3) 37 (92.5) 5 (83.3) 30 (69.8)  

   Respiratory tract infection       

      Yes 46 (36.2) 86 (21.4) 16 (42.1) 19 (47.5) 0 (0) 11 (25.6)  

      No 81 (63.8) 316 (78.6) 22 (57.9) 21 (52.5) 6 (100) 32 (74.4)  

 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs.  
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Table A43 Clinical characteristics (symptoms) associated with HRV-tested specimens with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A      
(n=38) 

HRV C     
(n=40) 

HRV 
Othera     
(n=6) 

Coinfection with 
Any Virus         

(n=43)  

Fever        

   Yes 60 (47.2) 229 (57.0) 18 (47.4) 17 (42.5) 3 (50.0) 22 (51.2)  

    No 67 (52.8) 173 (43.0) 20 (52.6) 23 (57.5) 3 (50.0) 21 (48.8)  

Nasal        

   Yes 64 (50.4) 141 (35.1) 17 (44.7) 21 (52.5) 2 (33.3) 24 (55.8)  

   No 63 (49.6) 261 (64.9) 21 (55.3) 19 (47.5) 4 (66.7) 19 (44.2)  

Cough        

   Yes 85 (66.9) 203 (50.5) 18 (47.4) 29 (72.5) 3 (50.0) 35 (81.4)  

   No 42 (33.1) 199 (49.5) 20 (52.6) 11 (27.5) 3 (50.0) 8 (18.6)  

Wheeze        

   Yes 38 (29.9) 59 (14.7) 4 (10.5) 17 (42.5) 1 (16.7) 16 (37.2)  

   No 89 (70.1) 343 (85.3) 34 (89.5) 23 (57.5) 5 (83.3) 27 (62.8)  

Tachypnea        

   Yes 11 (8.7) 30 (7.5) 3 (7.9) 4 (10.0) 1 (16.7) 3 (7.0)  

   No 116 (91.3) 372 (92.5) 35 (92.1) 36 (90.0) 5 (83.3) 40 (93.0)  
Increased work of  
breathing       

   Yes 33 (26.0) 89 (22.1) 8 (21.1) 12 (30.0) 1 (16.7) 12 (27.9)  

   No 94 (74.0) 313 (77.9) 30 (78.9) 28 (70.0) 5 (83.3) 31 (72.1)  

Gastrointestinal        

   Yes 39 (30.7) 125 (31.1) 12 (31.6) 12 (30.0) 2 (33.3) 13 (30.2)  

   No 88 (69.3) 277 (68.9) 26 (68.4) 28 (70.0) 4 (66.7) 30 (69.8)  

 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs. 
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Table A44 Clinical characteristics (medical history) associated with HRV-tested specimens with accessible medical record 
information, with duplicates (n=529) 
 

 Number of Specimens (%)         
HRV-

Positive 
(n=127) 

HRV-
Negative 
(n=402) 

HRV A      
(n=38) 

HRV C     
(n=40) 

HRV 
Othera     
(n=6) 

Coinfection with 
Any Virus         

(n=43)  

Respiratory condition       

   Any        

      Yes 68 (53.5) 141 (35.1) 23 (60.5) 20 (50.0) 3 (50.0) 22 (51.2)  

      No 59 (46.5) 261 (64.9) 15 (39.5) 20 (50.0) 3 (50.0) 21 (48.8)  

   Asthma        

      Yes 24 (18.9) 44 (11.0) 6 (15.8) 10 (25.0) 1 (16.7) 7 (16.3)  

      No 103 (81.1) 358 (89.0) 32 (84.2) 30 (75.0) 5 (83.3) 36 (83.7)  

   Structural defect        

      Yes 44 (34.7) 78 (19.4) 14 (36.8) 12 (30.0) 2 (33.3) 16 (37.2)  

      No 83 (65.4) 324 (80.6) 24 (63.2) 28 (70.0) 4 (66.7) 27 (62.8)  

Other medical condition       

   Prematurity        

      Yes 30 (23.6) 105 (26.1) 10 (26.3) 10 (25.0) 0 (0) 10 (23.3)  

      No 97 (76.4) 297 (73.9) 28 (73.3) 30 (75.0) 6 (100) 33 (76.7)  

   Cancer        

      Yes 9 (7.1) 31 (7.7) 3 (7.9) 3 (7.5) 0 (0) 3 (7.0)  

      No 118 (92.9) 371 (92.3) 35 (92.1) 37 (92.5) 6 (100) 40 (93.0)  

   Transplant        

      Yes 6 (4.7) 14 (3.5) 4 (10.5) 1 (2.5) 0 (0) 1 (2.3)  

      No 121 (95.3) 388 (96.5) 34 (89.5) 39 (97.5) 6 (100) 42 (97.7)  

   Immunocompromisedb       

      Yes 46 (36.2) 136 (33.8) 15 (39.5) 9 (22.5) 3 (50.0) 19 (44.2)  

      No 81 (63.8) 266 (66.2) 23 (60.5) 31 (77.5) 3 (50.0) 24 (55.8)  

 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs. 
 

b Includes history of cancer, transplant, and chronic conditions that may lead to increased risk of ARTI (see Table 2). 
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Table A45 Laboratory characteristics of HRV-tested specimens with accessible medical record information, with duplicates 
(n=529) 
 

 Number of Specimens (%)       

HRV-
Positive 
(n=127) 

HRV-Negative 
(n=400) 

HRV A            
(n=38) 

HRV C               
(n=40) 

HRV Othera            
(n=6) 

Coinfection with Any 
Virus                
(n=43) 

 

Month        

  Mar 08 6 (4.7) 15 (3.7) 2 (5.3) 2 (5.0) 0 (0) 2 (4.7)  

  Apr 08 - Jun 08 25 (19.7) 72 (17.9) 7 (18.4) 7 (17.5) 1 (16.7) 10 (23.3)  

  Jul 08 - Sep 08 14 (11.0) 27 (6.7) 11 (29.0) 3 (7.5) 0 (0) 0 (0)  

  Oct 08 - Dec 08  23 (18.1) 73 (18.1) 5 (13.2) 9 (22.5) 2 (33.3) 7 (16.3)  

  Jan 09 - Mar 09 26 (20.5) 146 (36.3) 1 (2.6) 13 (32.5) 3 (50.0) 9 (20.9)  

  Apr 09 - Jun 09 33 (26.0) 69 (17.2) 12 (31.6) 6 (15.0) 0 (0) 15 (34.9)  

        

Source        

  Nasal wash 109 (87.2) 329 (83.3) 26 (68.4) 34 (89.5) 6 (100) 43 (100)  

  Bronch lavage 4 (3.2) 17 (4.3) 2 (5.3) 2 (5.3) 0 (0) 0 (0)  

  Trach aspirate 8 (6.4) 37 (9.4) 7 (18.4) 1 (2.6) 0 (0) 0 (0)  

  Otherb 4 (3.2) 11 (2.8) 3 (7.9) 1 (2.6) 0 (0) 0 (0)  

  Missing 2 7 0 2 0 0  

 
Note: Excludes 30 specimens for which medical record information was inaccessible. Percentages may not add to 100.0 due 
to rounding. Virus-specific estimates exclude coinfections. 
 
a The category HRV Other includes 1 HRV B and 5 non-typeable HRVs 
 
b Other may include bronchial wash/biopsy, lung aspirate/biopsy, nasopharyngeal swab, nasal swab, THS, tissue biopsy
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