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Human adenoviruses (HAdVs) are nonenveloped 
double-stranded DNA viruses that are relative-

ly physicochemically stable (1). To date, >111 HAdV 
types have been recognized. Their clinical manifesta-
tions differ according to type and can result in respira-
tory, ocular, gastrointestinal, and urogenital diseases 
(1). Respiratory infections are often caused by HAdV 
types 3, 7, and 55 in East Asia, and most resolve spon-
taneously (2). Pneumonia caused by HAdV types 7, 8, 
and 55 is more severe (2,3). HAdV-14 was first identi-
fied as an acute respiratory pathogen in the Nether-
lands in 1955 but is rarely reported (4), although out-
breaks have been reported in the United States and 
Europe (5–7). In Japan, the National Epidemiologic 
Surveillance of Infectious Diseases system conducts 
sentinel surveillance nationwide, but only 2 cases of 
HAdV-14 have been reported since 1980 (8). We re-
port the case of a 7-year-old girl with influenza-like 
symptoms and acute encephalopathy associated with 
HAdV-14 infection that was genetically identical to 
strains isolated in the United States in 2019, despite the 
patient having no contact with international travelers.

A 7-year-old girl sought care at the Hyogo Pre-
fectural Kobe Children’s Hospital (Kobe, Japan) for 
fever, cough, and seizures. She had a history of fe-
brile seizures. No abnormalities were detected on 
electroencephalography. After her arrival at the 
emergency department, the generalized seizures 

continued and stopped ≈2 hours after onset after 
administration of multiple anticonvulsants. The pa-
tient was febrile (39.5 °C) with a pulse rate of 160–
170 beats/min, respiratory rate of 28 breaths/min, 
oxygen saturation of 94% breathing room air, and 
a pediatric Glasgow coma scale of 9 (E4V1M4). The 
physical examination was otherwise unremarkable. 
Routine laboratory tests and a cerebrospinal fluid 
analysis revealed no abnormalities. Chest radiogra-
phy revealed no evidence of pneumonia. Computed 
tomography of the head plane revealed no abnor-
malities, and electroencephalography showed slow 
wave activity. Multiplex PCR testing of a nasopha-
ryngeal swab specimen was positive for HAdV. We 
diagnosed acute encephalopathy because the patient 
remained unconscious 6 hours after seizure onset. 
We initiated targeted temperature management for 
48 hours, along with coma therapy using barbitu-
rates. On day 9, magnetic resonance imaging of the 
brain revealed high intensity in the subcortical white 
matter and caudate nuclei bilaterally (Figure 1). On 
day 11, the patient was discharged with upper limb 
weakness. Outpatient follow-up at 1 month after di-
agnosis revealed no neurologic problems.

Viral cultures of nasopharyngeal swab and stool 
samples in A549 cells were positive for HAdV. Whole-
genome sequencing showed that the isolated strain 
was the same clade as the first reported strain, de Wit 

377 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 2, February 2025

RESEARCH LETTERS

Only 2 cases of human adenovirus type 14 (HAdV-14) 
have been reported in Japan since 1980. We report a 
7-year-old girl with acute encephalopathy associated 
with HAdV-14 infection genetically similar to strains from 
the United States. The patient had not had contact with 
international travelers. HAdV-14 surveillance should be 
strengthened in Japan.

Figure 1. Diffusion weighted magnetic resonance imaging scan 
of brain in study of acute encephalopathy associated with human 
adenovirus type 14 infection in 7-year-old girl, Japan. Image 
shows high intensity in the subcortical white matter and bilateral 
caudate nuclei.
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Figure 2. Phylogenetic analysis of HAdV complete sequences from patient isolates in study of acute encephalopathy associated with 
human adenovirus type 14 infection in 7-year-old girl, Japan, and reference sequences. The most recent reference strain was from the 
United States in 2019. The tree was created by IQ-TREE (9) using the maximum composite-likelihood methods with 1,000 bootstrap 
replicates. GenBank accession numbers are provided for reference sequences. Scale bar indicates number of substitutions per site.
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strain, and highly similar to the strains reported dur-
ing 2003–2019, differing from the most recent report-
ed strains (identified in the United States in 2019) by 
only a single nucleotide variant (noncoding region) 
and a 2-nucleotide insertion (open reading frame 3 
protein) (Figure 2). Results of PCR testing and viral 
culture of cerebrospinal fluid and blood samples were 
negative. Further questioning of the patient’s parents 
revealed no contact with international travelers.

The patient had influenza-like illness and acute 
encephalopathy and tested positive for HAdV-14. 
Although uncommon, HAdVs can cause central ner-
vous system dysfunction. The most common clinical 
manifestations are febrile seizures and encephalitis 
(1,10). Few cases of HAdV-14–associated acute en-
cephalopathy have been reported. We diagnosed our 
patient with acute encephalopathy associated with 
HAdV-14 infection on the basis of clinicoradiological 
correlation and viral detection in nasopharyngeal and 
fecal samples. The diagnosis of acute encephalopathy 
is usually made on the basis of neurologic manufes-
tations and abnormal brain imaging findings, com-
bined with HAdV detection in the cerebrospinal fluid 
or other sites (10). Although the definite mechanism 
of acute encephalopathy remains unknown, inflam-
matory cytokines produced in response to HAdV 
infection might induce excitotoxicity in the brain, re-
sulting in neuronal damage (10).

According to the national surveillance system in 
Japan, only 2 cases of HAdV-14 have been reported 
in the past 40 years (8). The source of this patient’s 
HAdV-14 exposure is unknown. The isolate showed a 
high similarity to strains isolated in the United States 
in 2019, despite the patient having no history of con-
tact with international travelers from countries with 
HAdV-14 outbreaks. Because HAdV is excreted in 
feces over a long period and is resistant to dessica-
tion and alcohol, community outbreaks are difficult 
to control (1). Because HAdV-14 is highly contagious 
and has high mortality rates, understanding its mo-
lecular evolution and clinical manifestations are key 
to prepare for future outbreaks. This case suggests 
that HAdV surveillance in Japan, including HAdV-14 
surveillance, should be strengthened.

The nucleotide data are available in the DDBJ/EMBL/
GeneBank databases (accession nos. LC830687 and 
LC830688).

About the Author
Dr. Shinsuke is an pediatric infectious diseases physician 
working at the Hyogo Prefectural Kobe Children’s 
Hospital in Japan. His primary research interests are viral 
infection and travel medicine.

References
  1. Lion T, Wold WSM. Adenoviruses. In: Howley PM,  

Knipe DM, Cohen JL, Damania BA, editors. Field’s virology. 
7th ed. Vol 2. Philadelphia: Lippincott Williams & Wilkins; 
2021. p. 129–171.

  2. Liu MC, Xu Q, Li TT, Wang T, Jiang BG, Lv CL, et al. 
Prevalence of human infection with respiratory adenovirus 
in China: a systematic review and meta-analysis. PLoS Negl 
Trop Dis. 2023;17:e0011151. https://doi.org/10.1371/ 
journal.pntd.0011151

  3. Lee J, Choi EH, Lee HJ. Clinical severity of respiratory 
adenoviral infection by serotypes in Korean children over 17 
consecutive years (1991–2007). J Clin Virol. 2010;49:115–20. 
https://doi.org/10.1016/j.jcv.2010.07.007

  4. Van Der Veen J, Kok G. Isolation and typing of adenoviruses 
recovered from military recruits with acute respiratory  
disease in the Netherlands. Am J Hyg. 1957;65:119–29.

  5. Kajon AE, Lu X, Erdman DD, Louie J, Schnurr D, George KS,  
et al. Molecular epidemiology and brief history of  
emerging adenovirus 14-associated respiratory disease  
in the United States. J Infect Dis. 2010;202:93–103.  
https://doi.org/10.1086/653083

  6. Carr MJ, Kajon AE, Lu X, Dunford L, O’Reilly P, Holder P,  
et al. Deaths associated with human adenovirus-14p1  
infections, Europe, 2009–2010. Emerg Infect Dis. 
2011;17:1402–8. https://doi.org/10.3201/1708.101760

  7. O’Flanagan D, O’Donnell J, Domegan L, Fitzpatric F,  
Counnell J, et al. First reported cases of human adenovirus 
serotype 14p1 infection, Ireland, October 2009 to July 2010. 
Euro Surveill. 2011;16:19801. 

  8. National Institute of Infectious Diseases. Infectious agents 
surveillance report. Adenovirus [cited 2024 Jun 20].  
https://www.niid.go.jp/niid/ja/iasr/510-surveillance/
iasr/graphs/1535-iasrgv-adeno.html

  9. Minh BQ, Schmidt HA, Chernomor O, Schrempf D,  
Woodhams MD, von Haeseler A, et al. IQ-TREE 2: new  
models and efficient methods for phylogenetic inference  
in the genomic era. Mol Biol Evol. 2020;37:1530–4.  
https://doi.org/10.1093/molbev/msaa015

10. Huang YC, Huang SL, Chen SP, Huang YL, Huang CG,  
Tsao KC, et al. Adenovirus infection associated with  
central nervous system dysfunction in children. J Clin  
Virol. 2013;57:300–4. https://doi.org/10.1016/ 
j.jcv.2013.03.017

Address for correspondence: Shinsuke Mizuno, Department of 
Pediatrics Infectious Diseases, Hyogo Prefectural Kobe Children’s 
Hospital, 1-6-7 Minamimachi Minatojima, Cho-ku, Kobe City, 
Hyogo, 6500047, Japan; email: 4t0121@gmail.com

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 31, No. 2, February 2025 379

RESEARCH LETTERS

https://doi.org/10.1371/journal.pntd.0011151
https://doi.org/10.1371/journal.pntd.0011151
https://doi.org/10.1016/j.jcv.2010.07.007
https://doi.org/10.1086/653083
https://doi.org/10.3201/1708.101760
https://www.niid.go.jp/niid/ja/iasr/510-surveillance/iasr/graphs/1535-iasrgv-adeno.html
https://www.niid.go.jp/niid/ja/iasr/510-surveillance/iasr/graphs/1535-iasrgv-adeno.html
https://doi.org/10.1093/molbev/msaa015
https://doi.org/10.1016/j.jcv.2013.03.017
https://doi.org/10.1016/j.jcv.2013.03.017
mailto:4t0121@gmail.com
http://www.cdc.gov/eid

