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Among students with influenza-like illness at a Pennsyl-
vania college student health center during 2016–2017, 44 
(15%) of 288 with respiratory specimens tested positive 
for human adenovirus (HAdV). HAdV-3, -7, and -4 pre-
dominated, and types clustered temporally. HAdV infection 
should be considered among college students with acute 
respiratory illness.

Human adenoviruses (HAdVs) cause a range of clini-
cal manifestations, most commonly acute respiratory 

illness (ARI), gastroenteritis, and conjunctivitis. Seven 
HAdV species (A–G) and >80 types are known to cause 
human infection, and certain HAdV types are associated 
with particular tissue tropisms and clinical syndromes (1). 
Outbreaks of HAdV infection occur in a variety of settings, 
including schools, long-term care facilities, military recruit 

training facilities, and the civilian community (2–4). The 
substantial impact of HAdV ARI among US military re-
cruits drove development of the first live oral vaccine for 
HAdV types 4 and 7 for military use. After vaccine intro-
duction in 1971, and again after reintroduction in 2011, 
dramatic declines were documented in respiratory illness 
among recruits (5). Currently, the HAdV vaccine for types 
4 and 7 is licensed in the United States for use in military 
personnel 17–50 years of age and is administered routinely 
at all US basic military training sites (5). However, despite 
some similarities between military recruits and civilian col-
lege students, including age and sharing of residences, little 
is known about the contribution of HAdV to respiratory ill-
ness in college students.

The Pennsylvania Department of Health (PDH) con-
ducts surveillance for influenza-like illness (ILI), defined 
as fever (temperature >100°F [>37.8°C]) plus cough or 
sore throat without a known cause other than influenza, 
at participating outpatient healthcare facilities throughout 
the state. Basic demographic information is recorded, and 
from a convenience sample of cases, a nasopharyngeal 
swab specimen is collected. These specimens are tested by 
the PDH Bureau of Laboratories using Centers for Disease 
Control and Prevention (CDC) real-time reverse transcrip-
tion PCR for influenza A and B, HAdV, respiratory syncy-
tial virus, human metapneumovirus, rhinovirus, and parain-
fluenza virus types 1–3.

We describe HAdV types associated with ILI among 
students who sought care at a student health center (SHC) 
on a large college campus during August 28, 2016–August 
26, 2017. Specimens identified as HAdV-positive among 
students with ILI at the SHC were sent to CDC to deter-
mine HAdV species and type. Molecular typing was per-
formed by PCR and sequencing of the hexon hypervariable  
regions 1–6 (6).

During the study period, 1,149 ILI cases were report-
ed from the SHC; for 288 (25%), a nasopharyngeal swab 
specimen was tested for respiratory viruses (Figure, panel 
A). Of these, 44 (15%) specimens were positive for HAdV. 
Three HAdV species and 4 HAdV types were detected: 
HAdV-3 and HAdV-7 of species HAdV-B in 21 (48%) and 
16 (36%), respectively; HAdV-4 of species HAdV-E in 5 
(11%); and HAdV-1 of species HAdV-C in 2 (5%). The 
median age of HAdV-positive students was 19 years (range 
18–27 years), and 31 (70%) were male. Among HAdV-
positive specimens, rhinovirus was co-detected in 4 and 
parainfluenza virus type 2 in 1. 

HAdV-3 was identified during September–December; 
no additional HAdV-3 was identified after the 4-week win-
ter break. HAdV-7 and -4 were first detected in December, 
before winter break, then throughout the spring; HAdV-7 
was the most commonly detected type during this period 
(Figure, panel B).
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The HAdV types detected from the SHC are recog-
nized causes of ARI. HAdV-3 was the most commonly re-
ported HAdV type in the United States during 2003–2013 
(7). HAdV-4 and -7 are increasingly recognized as causes of 
respiratory illness in the community and other nonmilitary 
populations (7–9); HAdV-7, in particular, has been associ-
ated with severe respiratory illness in adults. A male pre-
dominance was observed among HAdV-positive students 
at the SHC; this finding has been previously described, but 
its significance is unknown (2,4). 

HAdVs circulate throughout the year without a dis-
cernable seasonality, although some reports describe a win-
ter and spring predominance of respiratory outbreaks (1). 
The temporal clustering of types that we observed might 
reflect transmission dynamics within the college popula-
tion rather than viral seasonal patterns per se; however, 
additional surveillance may help further define circulation 
patterns of HAdV types (8). In a comparable report from 
New York, during the 2014–15 influenza season, ≈8% of 
samples tested from students with ILI at 1 college were 

positive for HAdV; HAdV-14 and -4 were most frequently 
detected (10).

Our findings are subject to several limitations. Speci-
mens tested for respiratory viruses represent a convenience 
sample of ILI cases, and the proportion sampled varied by 
week. We report findings from surveillance at a single col-
lege SHC; phylogenetic analysis of hexon sequences was 
not conducted, preventing comparisons between the detect-
ed virus strains and those reported to circulate in military or 
other civilian communities.

Although recruits at basic military training are recog-
nized to be at risk for infection with HAdV, less is known 
about the risk for HAdV in nonmilitary congregate settings. 
We detected HAdV in a substantial proportion of ILI cases 
among a convenience sample of young adults at an SHC 
surveillance site at a large university during the 2016–17 
academic year. Understanding the effects of HAdV respira-
tory illness on college campuses, including severity, missed 
class time, and occurrence of outbreaks, would be useful in 
assessing potential control measures in these settings.
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Figure. Adenovirus-associated 
ILI among students at a state 
college, Pennsylvania, USA, 
August 28, 2016–August 26, 
2017. A) ILI cases from the 
student health center (SHC) 
and weekly number of human 
adenovirus (HAdV)–positive,  
–negative, and not tested cases. 
B) HAdV types identified from 
the SHC. HAdV detections were 
aggregated by epidemiologic 
week based on specimen 
collection date. Fall semester 
2016 began August 22, 2016; 
spring semester 2017 ended 
May 5, 2017; fall semester 2017 
began August 21, 2017. ILI, 
influenza-like illness.
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The role of Easter Island in the dissemination of Zika virus 
from the Pacific islands into the Americas remains unclear. 
We analyzed new Zika virus sequences from Eastern Island 
and found that Zika virus was independently disseminated 
from French Polynesia into the Americas and Easter Island 
at around the same time.

Zika virus is a mosquitoborne flavivirus associated with 
several recent outbreaks in human populations in the 

Pacific region and the Americas. Phylogeographic studies 
indicate that Zika virus strains circulating in South Pa-
cific islands and Latin America comprise a single lineage 
(ZIKVSP-AM) that arose because of sequential single viral 
disseminations from Southeast Asia into French Polynesia 
and from the South Pacific into Latin America (1–5). How-
ever, whether the ancestral Zika virus strain introduced into 
the Americas arose directly from French Polynesia or from 
another South Pacific island is unclear.

In early 2014, a Zika virus outbreak occurred in Easter 
Island (6), months before the first identification of Zika virus 
in Brazil (7). Easter Island is located at the southeastern edge 
of the Polynesian Triangle, roughly equidistant from French 
Polynesia and the South America mainland. Geographic posi-
tion and intense touristic activity make Easter Island a poten-
tial staging post in the spread of Zika virus from French Poly-
nesia to continental America. This hypothesis was suggested 
previously (4), but the study used a limited sequence dataset. 
We tested this hypothesis by using a more comprehensive da-
taset of Zika virus sequences from the South Pacific.

Blood samples from suspected Zika virus–infected hu-
man patients who visited the emergency unit of Hanga Roa 
Hospital on Easter Island during January–May 2014 were 
sent to the Public Health Institute of Chile for characteriza-
tion, according to Ministry of Health of Chile guidelines for 
surveillance of transmissible diseases. The complete E and 
partial NS5 genes of 7 Zika virus strains were obtained as 
previously described (6). The concatenated fragments were 
aligned with Zika virus Asian genotype sequences available 
in GenBank and used for spatiotemporal viral diffusion  
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