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On June 22, 2017, the Los Angeles County Department
of Public Health (LAC DPH) was notified of seven patients
who were seen at an eye care clinic on June 8, 2017, and later
developed symptoms of epidemic keratoconjunctivitis (EKC).
EKC is a contagious, severe form of viral conjunctivitis that
can cause pain and blurred vision for up to 4 weeks (1). LAC
DPH conducted an investigation, which identified 17 patients
with EKC, including 15 who had visited the optometry clinic
and two who were household contacts of clinic patients.
Observations in the clinic found deficiencies in disinfection of
tonometers (an instrument connected to a slit lamp and used
to test for glaucoma by measuring intraocular pressure) and
multiuse eye drop administration. Staff member education and
revision of disinfection practices interrupted further transmission. Patient specimens tested positive for human adenovirus
(HAdV) type D53 (HAdV-53). As the first documented EKC
outbreak associated with HAdV-D53 in the United States,
this outbreak highlights the need for rigorous implementation of recommended infection prevention practices in eye
care settings.

Investigation and Results
On June 22, 2017, hospital A reported a cluster of seven
patients with EKC who had been seen at an affiliated optometry clinic to LAC DPH. Staff members who provide care at
the clinic include three optometrists, one ophthalmologist, and
three optometric assistants. The clinic has three exam rooms
and sees an average of 1,300 patients each month. LAC DPH
subsequently began an investigation into the cluster.
A case was defined as 1) diagnosis of EKC, adenoviral conjunctivitis, or viral conjunctivitis by an ophthalmologist or
optometrist; or 2) laboratory confirmation of HAdV from a
specimen collected by conjunctival swab in a person seen at
the optometry clinic during June 5–July 3, 2017. A health
care–linked case was defined as a case of EKC in a person
who had visited the optometry clinic during June 7–July 3,
2017, and had symptom onset within 21 days of their visit. A
household case was defined as an EKC case in a household or
family contact of a patient with EKC.
All patients with EKC were symptomatic and self-referred
to a health care provider. Review of optometry clinic medical records and telephone calls to patients did not identify
additional cases. Among the 17 patients with EKC, 15 met

the health care–linked case definition, including patient A,
who appeared to be the source of introduction into the clinic
(Figure). Two additional patients met the household case definition; both reported that a spouse was symptomatic before
their own illness onset.
The median patient age was 62 years (range = 43–78 years),
and 12 patients were women. No hospitalizations resulted from
infection, although seven patients had more than one visit to
a clinic, a hospital emergency department, or an urgent care
center for symptoms. Patients had symptoms consistent with
EKC, including eye redness (14) and discharge (13). The mean
incubation period was 9 days (range = 5–19 days).
Review of health care–linked patient clinic visit dates preceding symptom onset revealed two apparent clusters. Patient
A visited the clinic on June 7 with symptoms consistent with
EKC, before the initial visits of seven additional patients on
June 7 and June 8; these patients’ EKC symptoms began during
June 12–25. On June 20, a patient who went to the clinic on
June 7 (patient B) returned to the clinic with EKC symptoms
that had begun on June 14. Another seven patients visited the
clinic after patient B on June 20 and June 21, before the onset
of their EKC symptoms (June 26–July 3), consistent with
transmission to these additional seven patients.
Medical chart review indicated common exposures among
the 14 health care–linked patients: all were examined by the
same optometrist in the same exam room after either patient A
(June 7) or patient B (June 20) had been seen. No health care
personnel reported EKC symptoms before or during the outbreak period. Among the 14 patients, other exposures included
slit lamp contact (13), tonometry (12), and receipt of dilating
eye drops from a multidose container (10). Use of multidose
sodium fluorescein eye drops was reported for six patients in
the first cluster and none in the second. During patient A’s
initial clinic visit on June 7, sodium fluorescein drops from a
multiuse vial were administered, and a slit lamp examination
was performed.
The clinic closed on June 22 for intensive environmental
cleaning of clinic surfaces and equipment, instrument cleaning
and disinfection, and to provide training to staff members on
infection prevention. The clinic reopened the following day.
On June 23, LAC DPH conducted an announced site visit
to inspect the premises, observe infection prevention practices,
interview staff members, and review infection prevention
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FIGURE. Health care–linked cases of epidemic keratoconjunctivitis (N = 15), by date of initial eye care clinic visit — Los Angeles County, California,
June–July 2017
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policies. Clinic patients typically proceed from the waiting
area to one of three exam rooms, each with its own slit lamp
with tonometer. Observations and staff member interviews
indicated gaps in infection prevention practices, including use
of eye drops from multidose vials on multiple patients, occasionally touching the eye or surrounding area, and reprocessing of tonometers using a 70% isopropyl alcohol wipe rather
than the recommended 5–10-minute disinfecting soak with
chlorine or ethyl alcohol.*
Conjunctival swab specimens from four symptomatic
patients were sent to the LAC Public Health Laboratory for
conventional and shell vial culture (used for adenovirus detection) (2) and detection by fluorescent monoclonal antibody
staining; adenovirus was detected in two specimens. Specimens
from an additional 11 patients were tested at the laboratory of
hospital A, and adenovirus was identified in six by viral culture.
Specimens from the eight patients with positive adenovirus
cultures were then submitted to the California Department of
Public Health Viral and Rickettsial Disease Laboratory (VRDL)
for HAdV detection and molecular typing by sequence analysis
of the hypervariable region of the HAdV hexon gene and the
HAdV group-specific region of the fiber gene (3,4). All eight
patient specimens were positive for HAdV-D53. Subsequently,
VRDL generated HAdV-D53 whole genome sequences from
one patient specimen, which was nearly identical to a recently
reported whole genome sequence of HAdV-D53 from Japan
(GenBank sequence LC215428).

Discussion

HAdV-D53 has been recognized as an agent of EKC outbreaks in Japan since 1980 (5–7) and in Germany since 2005
(8). However, HAdV-D53 has not previously been reported to
the U.S. National Adenovirus Type Reporting System, and this
is the first reported EKC outbreak associated with HAdV-D53
in the United States.
Based on this investigation, it is believed that the virus was
introduced to surfaces in the exam room by a symptomatic
patient, and that subsequent lapses in infection prevention
practices led to transmission to other patients. Previous studies have demonstrated that adenoviruses can persist on environmental surfaces for several weeks (9). Enhanced infection
prevention practices, including staff member education on
eye drop administration and longer slit lamp and tonometer
disinfection times were implemented. No further cases were
reported after July 3, 2017.
Previous similar EKC outbreaks have been linked to eye care
clinics employing improper disinfection practices and lapses
in hygienic protocols (10). To prevent EKC transmission in
eye care settings, recommended practices include the use of
disposable tonometer tips, disinfectants efficacious against
adenoviruses for tonometers and slit lamps, and single-use
eye drops when available. Use of recommended infection prevention practices is necessary to avoid EKC and other health
care–associated infections.

* https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines.pdf.
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Summary
What is already known about this topic?
Epidemic keratoconjunctivitis (EKC) associated with adenovirus is a
frequent cause of outbreaks in eye care settings. Previous outbreaks have been associated with lapses in infection prevention.
What is added by this report?
This report details the first documented outbreak of adenovirus
D53 EKC in the United States. Seventeen EKC cases were
identified; after the primary case, all cases occurred in eye care
clinic patients or their household contacts. Infection prevention
lapses were associated with the outbreak, specifically improper
ocular equipment disinfection.
What are the implications for public health practice?
By understanding the associated causes for transmission, health
care practitioners and public health officials can target
resources to ensure proper infection prevention practice.
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