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Human adenovirus genome (HAdV) type 7d 
(HAdV-7d) was first detected in the United 

States in December 2013 in Oregon, in association 
with acute respiratory disease (ARD) requiring hospi-
talization (1). In 2014, it was detected in more persons 
with ARD in Oregon and in Illinois in 2 adults with 
severe pneumonia (2). Circulation of this genome 
type, probably imported from East Asia, where its re-
emergence was first documented in 2009 (3), has been 
detected since 2013 in other locations and settings in 
the United States in association with ARD of variable 
severity in children and adults, including in a long-
term care facility in New Jersey (4); the US Marine 
Corps Officer Candidates School in Quantico, Vir-
ginia (5); and the University of Maryland (https://
www.cnn.com/2018/11/21/health/university-of-
maryland-death-adenovirus).

The recent increased detection of this distinct 
genomic variant of HAdV-7 in the United States 
and its association with severe disease manifesta-
tions has prompted public health laboratories to 
be more vigilant about detection of HAdVs in as-
sociation with ARD. The Wadsworth Center of the 
New York State Department of Health (Albany, 
NY, USA), in collaboration with the Lovelace Re-
spiratory Research Institute (Albuquerque, NM, 
USA), has monitored the prevalence of respiratory 
HAdVs detected in New York state since 2012. We 
characterized 15 HAdV-7 strains isolated from in-
fluenza virus–negative respiratory specimens col-
lected from students with influenza-like illness at 

colleges in Tompkins, Albany, and Clinton coun-
ties in New York during the 2016–17, 2017–18, and 
2018–19 influenza seasons. We used next-genera-
tion whole-genome sequencing and phylogenetic 
analysis to investigate possible epidemiologic con-
nections among the New York college outbreaks 
and to monitor the dispersion of this reemerging 
variant within the United States.

Clinical specimens were initially tested for influ-
enza viruses using a real-time reverse transcription 
PCR diagnostic panel and subsequently tested for 
HAdV as previously described (6). Samples testing 
positive for HAdV were processed for molecular 
typing by amplification and sequencing of hyper-
variable regions 1–6 of the hexon gene (7) and for 
virus isolation by conventional culture with stan-
dard techniques. Intracellular genomic HAdV DNA 
was purified from infected A549 cells exhibiting 
cytopathic effect and used for initial genetic char-
acterization by restriction enzyme analysis and for 
next-generation sequencing with Illumina MiSeq 
(Illumina, https://www.illumina.com), as previ-
ously described (6). We aligned genomic sequences 
generated in this study and reference sequences 
from GenBank in Geneious Pro R11 using MAFFT 
(https://www.geneious.com). We constructed a 
maximum-likelihood tree using MEGA6 (8). We also 
generated in silico digests of the genomic sequences 
in Geneious Pro R11. We annotated all sequences us-
ing VAPiD (9) and uploaded to GenBank (accession 
nos. MH921831–42, MK405661, and MN638755–56).

Initial digestion of viral DNA with endonucle-
ases BamHI, BstEII, HpaI and subsequent in silico 
digestion of the corresponding complete genomic 
sequences identified all isolated strains as cor-
responding to genome type 7d (data not shown). 
Phylogenetic analysis of whole-genome sequencing 
demonstrated the co-circulation of 2 distinct clades 
of HAdV-7d strains in New York, even within the 
same county, in the sampled time period (Figure). 
The first clade comprised 11 strains isolated dur-
ing March 2017–February 2019. Nine of these were 
genetically related to strains isolated in 2016–2017 
in New Jersey (NJ/5644/2016 and NJ/6295/2017), 
and 2 were more closely related to a 2014 strain iso-
lated in Oregon (OR/CDC2014012.949/2014). The 
second clade comprised 4 strains isolated during 
March and April 2017 that were closely related to 
strain DG01 isolated in 2011 in China and geneti-
cally similar to a sample isolated in 2017 from Vir-
ginia (VA/5677/2017). Both clades share a common 
ancestor, strain GZ6965, isolated in Guangdong, 
China, in 2011.
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Human adenovirus 7d is a respiratory pathogen capable 
of causing acute respiratory disease of variable severity. 
Phylogenetic analysis of whole-genome sequences of 15 
strains isolated from cases of influenza-like-illness dur-
ing 2017–2019 demonstrated the circulation of 2 distinct 
clades of genomic variant 7d in colleges in New York, USA.



Our phylogenetic analysis provides strong evi-
dence of >2 introductions of genomic variant 7d into 
New York state. Spatiotemporal analysis of a larger 
genomic sequence dataset with better representa-
tion of strains isolated in other US states, as well as in 
other countries, over an extended period is necessary 
to more accurately track the introduction of lineages 
and follow their dispersion.

As in our previous studies and those of others 
(4–6,10), these findings highlight the importance of 
HAdV as a causative agent of ARD in civilian com-
munities and the value of college student populations 
for sentinel surveillance of HAdV activity. These data 
also provide another example of the power of whole-
genome sequencing analysis for the epidemiologic in-
vestigation of HAdV-associated disease (9,10).

All HAdV-7d strains examined in this study 
were isolated from persons with influenza-like ill-
ness. Numerous recent publications report severe 
and even fatal cases of ARD in association with this 
genomic variant. All HAdV-7d strains sequenced 

thus far are indistinguishable by restriction en-
zyme analysis but not identical when examined at 
the whole-genome level. Characterization of more 
strains of diverse origins and associated disease 
and thorough mining of sequence data is needed 
to identify candidate determinants of virulence for 
HAdV-7. Host-related and other environmental 
risk factors are likely to contribute to the level of 
susceptibility, clinical presentation, and outcome of 
the associated disease.
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Figure. Maximum-likelihood 
tree showing the phylogenetic 
relationships of human 
adenovirus genome type 7d 
isolates from New York, USA 
(bold), and reference sequences 
obtained from GenBank. 
Accession numbers for reference 
strains are provided next to the 
strain designation, country, and 
year of isolation. Strain USA IL/
NHRC1315/1997 of genomic 
variant 7d2 was included in the 
analysis as a representative 
of genome types circulating in 
the United States before 2013. 
Nodes with bootstrap values 
>70 are displayed. Scale bar 
indicates nucleotide substitutions 
per site.
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On January 23, 2020, China quarantined Wuhan to con-
tain coronavirus disease (COVID-19). We estimated the 
probability of transportation of COVID-19 from Wuhan to 
369 other cities in China before the quarantine. Expected 
COVID-19 risk is >50% in 130 (95% CI 89–190) cities and 
>99% in the 4 largest metropolitan areas.
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In December 2019, a novel coronavirus, since 
named severe acute respiratory syndrome coro-

navirus 2, emerged in Wuhan, China (1), causing a 
respiratory illness that the World Health Organiza-
tion has named coronavirus disease (COVID-19). On 
January 30, 2020, the World Health Organization 
declared the outbreak a public health emergency of 
international concern (2). By January 31, 2020, a to-
tal of 192 fatalities and 3,215 laboratory-confirmed 
cases had been reported in Wuhan; 8,576 additional 
cases were spread across >300 cities in mainland 
China, and 127 exported cases were reported in 
23 countries spanning Asia, Europe, Oceania, and 
North America. The rapid global expansion, rising 
fatalities, unknown animal reservoir, and evidence 
of person-to-person transmission potential (3,4) ini-
tially resembled the 2003 SARS epidemic and raised 
concerns about global spread.

On January 22, 2020, China announced a travel 
quarantine of Wuhan and by January 30 expanded 
the radius to include 16 cities, encompassing a pop-
ulation of 45 million. At the time of the quarantine, 
China was already 2 weeks into the 40-day Spring 
Festival, during which residents and visitors make 
several billion trips throughout China to celebrate 
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