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Clinical features of respiratory adenovirus infections in pediatric inpatients

in a single medical center

Tae Hyun Kim, Chung Hyuk Yim, Sung Yoon Ahn, Kook Jin Kang, Yu Mi Choi, Jeong Hee Ko, Kyong Eun Choi, Jung Hyun Lee, Won Wook Lee

Department of Pediatrics, Gwangmyeong Sungae Hospital, Gwangmyeong, Korea

Purpose: The purpose of this study is to identify the epidemiologic and clinical characteristics of respiratory adenovirus infections in
children, and to investigate the difference in the clinical features between single adenovirus infection and coinfection with adenovi-

rus and other respiratory viruses.

Methods: A retrospective study was performed in 470 children hospitalized with respiratory adenovirus infections in Gwangmy-
eong Sungae Hospital between January 2013 and December 2013.
Results: The mean age of the patients was 46.2 months and the peak incidence was in the 12- to 24-month age group. The mean
duration of hospitalization and fever were 4.5+ 1.1 and 4.5+ 9.2 days, respectively. Seasonally it had occurred throughout the year,
but showed the highest prevalence in August and high prevalence in July, September, and October. The frequency of viral coinfec-
tion with other respiratory viruses was 39.6%. The age was significantly younger in coinfection group than in the single adenovirus
infection group (P<0.001). The prevalence rates of bronchiolitis (P<0.001) and pneumonia (P=0.042) were significantly higher in
the respiratory syncytial virus coinfection group. The coinfection rate was significantly higher in children aged less than 2 years
(P<0.001), and the prevalence rates of bronchiolitis (P< 0.001) and pneumonia (P< 0.001) were also higher in the group aged less

than 2 years than other age groups.

Conclusion: Adenovirus is an important viral agent in hospitalized children with acute respiratory tract infection. Lower respiratory
tract infections, such as bronchiolitis and pneumonia, and coinfection with other respiratory viruses were more frequently occurred in
patients under 2 years of age. Further studies are needed to clarify whether coinfection with other respiratory viruses would increase
the rate of lower respiratory tract infections in patients with respiratory adenoviral infections. (Allergy Asthma Respir Dis 2015;3:402-409)
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KimTH, etal ¢ Clinical features of adenovirus infections

0] 352'5(74.9%) 2. 2 7}A WQkal, 11 3 AEA] HElo| 2521
(53.6%), Q1 AT+ 967(20.4%), TF 47(0.9%) 2. & LFERtT).
S71E 70, 2= selo] 70(149%) 0.2 71 Bk, Al
2|9 25%(5.3%), 7 TR| A0 237(4.9%)0]1Tk 2807(59.6%) ] A]

713 50) 5871 $4L tehiglon], T8 $4-2 273(58.1%)
FEehe U ol 7Hswololck 557 o) 402 2
uk 2350 1135(24.0%), & LU AR} 7-& o)Al Z=Abo] Zkzk
72%9(15.3%), 5578(11.7%), B/d7710] 227 (4.7%)° A TEE ATk
W2 ol Ao A= white blood cell 11,222 + 4,722/uL, hemoglo-
bin 12.1+ 1.0 g/dL, platelets 287,427 £ 93,622/uL, C-reactive pro-
tein (CRP) 4.3 £ 3.8 mg/dL, aspartate aminotransferase (AST)/al-
anine aminotransferase (ALT) 35.3 +35.0/21.7 = 41.8 IU/LZ .}
E}tTH(Table 1).

12 foh N

Table 1. Clinical characteristics of patients with adenoviral infection and comparison of clinical characteristics between patients with single and multiple infection

o Coinfection group
Variable ot AdV group Coinfection group Pvalue RV coinfection RSV coinfection
(n=470) (n=297) (n=173) Pvalue* Pvalue'
(n=100) (n=37)
Age (mo) 46.2+326 515+342 372716 <0.001 38.2+26.0 <0.001 280+259 <0.001
Hospitalization 45+11 45+11 46+12 0.443 44411 0.323 53+16 <0.001
Symptoms & signs
Fever (>38°C) 453(96.4) 291(98.0) 162 (93.6) 0.015 95(95.0) 0.081 33(91.6) 0.012
High fever (>39°C) 300(63.8) 199(67.0) 101 (58.4) 0.072 54(54.0) 0.001 14(37.8) <0.001
Mean duration of fever 45+92 41+99 51+79 0.305 45+27 0.763 44441 0.890
Prolonged high fever (> 10 days) 10(2.1) 5(1.7) 5(29) 0.674 2(20) 0.695 1(27) 0.373
Cough 280(59.6) 162 (54.9) 118(68.2) 0.004 70(70.0) 0.008 28(77.8) 0.008
Rhinorrhea 273(58.1) 151(51.2) 122(70.1) <0.001 75(75.0) <0.001 29(80.6) <0.001
Dyspnea/tachypnea 7(15) 2(0.7) 5(2.9) 0.106 3(3.9) 0.104 1(2.7) 0.291
Conjunctival injection 113(24.0) 72(24.2) 30(17.3) 0.08 19(19.0) 0.287 5(13.9) 0.164
Vomiting 72(15.3) 55(18.5) 17(9.8) 0.01 8(8.0) 0.012 6(16.7) 0.786
Diarrhea 55(11.7) 38(9.4) 27(15.7) 0.042 8(8.0) 0.686 9(25.0) 0.010
Seizure 22(4.7) 14(4.7) 8(4.6) 0.964 4(4.0) 1.000 4(11.1) 0.116
Clinical diagnosis
URTI 352(74.9) 239(80.5) 113(65.3) <0.001 71(71.0) 0.102 14(37.8) <0.001
LRTI 118(25.1) 58(19.5) 60(34.7) <0.001 29(29.0) 0.102 23(62.2) <0.001
Bronchitis 23(4.9) 12(4.0) 11(6.4) 0.262 5(5.0) 0.389 3(8.1) 0.187
Bronchiolitis 25(5.3) 11(3.7) 14(8.1) 0.041 6(6.0) 0.144 11(29.8) <0.001
Pneumonia 70(14.9) 35(11.8) 35(20.2) 0.022 18(18.0) 0.173 9(24.3) 0.042
Laboratory findings
WBC (/uL) 11,222+4,722 11,277 +4,958 11,126+4,299 0737  11,523+5,024 0.786 9,911+3,350 0.106
Hemoglobin (g/dL) 12110 125+1.1 11.8+1.1 0.381 11.9+10 0.103 121+10 0.591
CRP (mg/dL) 43+38 51440 28+27 <0.001 3.3+30 <0.001 14+16 <0.001
AST(IU/L) 36.3+350 327+202 39.7+509 0.036 329495 0.889 56.5+84.3 <0.001
ALT (IU/L) 217+418 196+274 25.1+586 0.163 184+97 0.685 45.1+112.8 0.001

Values are presented as mean+ standard deviation or number (%). Student ttest, chi-square test, and Fisher exact test were used to assess the differences between AdVs

group and coinfection group.

AdV, adenovirus; RV, rhinovirus; RSV, respiratory syncytial virus; URTI, upper respiratory tract infection; LRTI, lower respiratory tract infection; WBC, white blood cell; CRP. C-reac-

tive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

*Comparison between Adv group and RV coinfection group. "Comparison between Adv group and RSV coinfection group.
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22 1271(6.4%), HEH7EHEO |22 1074(5.4%), Q& TR o[22~
971(4.8%), H71a}o]2] A 574(2.7%)©| 3 TH Table 2).
obtieHlol2] A ThHs AT Hat Lol7h 515+ 3427 =
TE AdT 37212764 BTt FY5HA =A UEE T
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Fig. 1. Age distribution in children with adenoviral infection
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QIAE 712917 (98%) O & F-- 7T At 62'5(93.6%) Tt =
A HEFAIL(P=0.015), 39°C o2 210 QIlE 749 T 2
Htoll Al A et AE $A12 ©. 2 F-0J31 Afo= HoA] ook
ok 71 S S8 Aol A 118%(68.2%) 0 2 T ZHd
16278(54.9%) Ht} -2J6HA] =8Lom(P=0.004), & S = 5
T Eoll A 1227(70.19) & 2 Th5 ZHEt 1517(51.2%) 2Tt =7
UEFHTHP <0.001). AL 572 55 7H kol Al 277(15.7%) 2
2 thE Zh 38(9.4%) Ut =9k o (P =0.042), TLE FARS
= Aol Al 587(19.5%) 0 &= 55 At 178(9.8%) 2Tt =
A e TP =0.011). 71 %= F A 5 A ATolA 2391
(80.5%) 0 2 8 7F0] 11375(65.3%) T} =913(P <0.001),
17| S 5 Aol A 6078(34.7%) 02 THs A 58
18(19.5%) Hef 2151 = UATHP <0.001). 2A|7| 87| A A
(P=0.041), TH(P=0.022)2 55 AZoA GoJabA| 2 U
EptTh @Ak HAMY o= 7 edtoll Al CRP7} 5.1+ 4.0 mg/dL
o7 FB ZFA 2.8+ 2.7 mg/dLEC} £#3ECH(P<0.001), AST
= o5 Aol A A et TP =0.036). ALT= 55 A At
ol A=A R AIRE -5A1 2 -2t Zfoli= Hol#| oFgtTh

Table 2. Frequency of codetection of respiratory viruses in hospitalized children
with respiratory adenoviral infection

Virus No. of positive (%)
Influenza A 9(4.8)

RSV 37(19.9)
Rhinovirus 100(53.8)
Parainfluenza virus 12(6.4)
Metapneumovirus 10(5.4)
Coronavirus 13(7.0)
Bocavirus 5(2.7)

Total virus positive 186% (100)

RSV, respiratory syncytial virus.
*A total of 186 viruses were detected from 172 patients and more than 3 viruses
were detected in 14 patients.

100
80

60

No. of patients

1 2 3 4 5 6 7 8 9 10 1 12
Month

Fig. 2. Monthly distribution in children with adenoviral infection.
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oftirrtole] 2 Th ZHlt} gfo]iertole| A Sk 7o
BT A ol iebolel 2 T 7Hde] B Lol7k fofalA|
EQAL(P<0.001), 39% o]4Fo] Aldo] U= 97 o Wkt
(P=0.001). 7]2(P=0.008), ZE(P<0.001) ZA}-2 g}o|-H}o]
2 5 Aol A e = UrEkstaL, FE(P=0.012) S4
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Ho|z] okotet ol HAMY T Aol A CRP (P<0.001)7}
] A Uebstth o] ertole A T AT 287 M 257
Hhole] 2 F5 o] Bl wof| A= T A Hte] et volzt
FEJEHA| =8P <0.001), U 7]7Fo] TE7 A AEGRHFo
5 A AwolA F-oJsHA| = e TP <0.001). 38°C ©]/9]
2 (P=0.012), 39°C ©]2] A1 (P<0.001)°] T ZH ol A
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Table 3. Comparison of clinical characteristics in different age groups

KimTH, etal ¢ Clinical features of adenovirus infections

A(P<0.001), HFH(P=0.042)2 TZ7|HZFgaol s S5 7F
Aol Al 2lsiAl A ebsteh Jolf HAME T ZFEtollAl
CRP (P<0.001)7} & =9k, AST (P<0.001), ALT (P=0.001)=
5 Zr Aol A A UERgTH(Table 1).

U 7S Aoll whek 2ol 5 HolA| ghgton, T8 s
2 24| kol A 727(54.5%), 2-5A|911 4] 697(33.0%), 541 ool
A1 3278(24.8%) 2. 2 24 Rl A F-oJaHA] A YERTH(P <
0.001). 713 F4=2 241 11H(62.9%), 2-5411(63.9%)11 A 54 ©)
AR (50.0%)°1 Hl8l =3k3L(P=0.028), L= T/ 24 vl
(74.2%)°14 T2 Aol Blsl A UEbd TP <0.001). HAF 5

4, Aol 112 U 53 2 HA Zte| bl
[e]

=

Age group (yr)

Variable Pvalue
<2(n=132) 2-5(n=209) >5(n=129)
Hospitalization (day) 45+11 46+1.1 45+12 0.666
Coinfection 72(54.5) 69(33.0) 32(24.8) <0.001
Symptoms & signs
Fever (>38°C) 127(96.2) 202(96.7) 124(96.1) 0.737
High fever (>39°C) 80(60.6) 139(66.5) 81(63.0) 0.072
Mean duration of fever 49+29 50+78 31£141 0.172
Prolonged high fever (> 10 days) 5(3.8) 2(1.6) 0.104
Cough 83(62.9) 133(63.9) 64(50.0) 0.028
Rhinorrhea 87(74.2) 128(61.5) 47(37.0) <0.001
Dyspnea/tachypnea 1(0.8) 2(1.8) 0.884
Conjunctival injection 22(16.7) 46(22.0) 34(26.3) 0.163
Vomiting 17(12.9) 34(16.2) 21(16.3) 0.656
Diarrhea 23(17.6) 21(10.1) 11(8.5) 0.046
Seizure 7(5.3) 141(6.7) 1(08) 0.040
Clinical diagnosis
URTI 81(61.4) 154 (73.7) 117(90.7) <0.001
LRTI 51(38.6) 55(26.3) 12(9.3) <0.001
Bronchitis 6(4.5) 14(6.7) 3(23) 0.296
Bronchiolitis 16(12.1) 0(0) <0.001
Pneumonia 29(22.0) 32(15.3) 9(7.0) <0.001
Laboratory findings
WBC (/uL) 11,796 5,602 11,253+4,470 10,583+4,044 0.115
Hemoglobin (g/dL) 118412 121410 125+1.1 0.181
CRP (mg/dL) 27+26 48+42 50+35 <0.001
AST (IU/L) 47.1+58.3 33.0+212 27.0+71 <0.001
ALT (IU/L) 3344693 179+26.6 158+11.1 0.001

Values are presented as number (%) or mean+ standard deviation. One way analysis of variance, chi-square test, and Fisher exact test were used to assess the differences in

different age groups.

URTI, upper respiratory tract infection; LRTI, lower respiratory tract infection; WBC, white blood cell; CRP. C-reactive protein; AST, aspartate aminotransferase; ALT, alanine ami-

notransferase.
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