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Abstract

Shiga toxin—producing Escherichia coli (STEC) causes an estimated 265 000 infections in the United States annually. Of emerging
non-O[57:H7 STEC serotypes, O26 is the most commonly recognized. During an outbreak of STEC O26 in Oregon in 2015,
we used syndromic surveillance data to supplement case finding by laboratory reporting. From 157 records retrieved by
querying syndromic surveillance data, we detected 4 confirmed and 5 suspected cases. However, none of the suspected cases
were confirmed by stool culture, and by the time that the data were being analyzed, the confirmed cases were already known
to investigators. Syndromic surveillance data can potentially supplement case finding during outbreaks of foodborne disease.
To be an effective case-finding strategy, timely completion of all steps, including collecting specimens from suspected cases,

should be performed in real time.
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Escherichia coli subtypes that produce Shiga toxin can cause
severe gastroenteritis' and are responsible for an estimated
265000 infections in the United States annually.” The incu-
bation period is 1 to 10 days, and illness is classically char-
acterized by bloody diarrhea. The most common Shiga
toxin—producing £ coli (STEC) serotype in the United States
is O157:H7; however, of the emerging non-O157:H7 STEC
serotypes, 026 is the most commonly recognized.**

During October-December 2015, a strain of STEC 026
caused an outbreak of infections across the United States.’
The outbreak was detected in late October by public health
laboratories in Oregon and Washington State when they noted
an increase in STEC isolates submitted for pulsed-field gel
electrophoresis (PFGE) testing by clinical laboratories. A total
of 55 STEC 026 isolates with a PFGE pattern indistinguish-
able from that of the outbreak strain (ie, confirmed cases) were
reported to local health departments in 11 states, including 13
confirmed cases in Oregon.”® Although patient interviews by
local health departments implicated a restaurant chain as the
source of infections, investigators never identified a specific
vehicle of transmission.

The primary objective of this study was to evaluate
if emergency department (ED) syndromic surveillance
data could be used for case finding during a STEC
026 outbreak in Oregon. A secondary objective was to

compare our approach with the traditional approach of
reviewing clinical laboratory reports.

Methods

The Oregon Public Health Division collects excerpts daily of
ED provider notes taken during ED visits in all 60 nonfederal
hospitals in the state and stores these syndromic surveillance
data in the Electronic Surveillance System for the Early Noti-
fication of Community-Based Epidemics (ESSENCE).” On
October 31, 2015, 2 days after the outbreak was detected, we
queried ESSENCE fields for chief complaint and clinical
impression to identify people who complained of “bloody diar-
rhea” or “bloody stool” in the Portland metropolitan area
(where all known Oregon patients had dined) from October 7
(the date indicating the longest incubation period before
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Figure. Confirmed and suspected cases from an outbreak of Shiga toxin—producing Escherichia coli O26, Oregon, 2015. A confirmed case
was defined as a Shiga toxin—producing E coli O26 infection with an isolate having a pulsed-field gel electrophoresis pattern indistinguishable
from the outbreak strain pattern in an Oregonian from October 7 to October 30, 2015. A suspected case was defined as acute-onset
diarrhea (ie, sudden onset of >3 loose stools per day for <2 weeks) in an Oregonian who had dined at the restaurant chain during the

incubation period.

symptom onset—October 17—in the earliest known suspected
case at that time) through October 30 (the last day of complete
data). We also tested the addition of “abdominal pain” to the
query. Because ESSENCE contains medical record numbers,
we were able to match retrieved ESSENCE records to the med-
ical records from which they were excerpted. In accordance
with ESSENCE data use agreements, we requested permission
from health systems with patients identified by the ESSENCE
query before searching their medical records system.

We defined a confirmed case as a STEC 026 infection with
an isolate having a PFGE pattern indistinguishable from the
outbreak strain PFGE pattern in an Oregonian from October 7
to October 30, 2015. We defined a suspected case as acute-
onset diarrhea (ie, sudden onset of >3 loose stools per day for
<2 weeks duration) in an Oregonian who had dined at the
restaurant chain during the incubation period. (Of people with
non—outbreak-related STEC cases in Oregon from 2013 to
2016, 4 of 207 [2%] reported having eaten at the implicated
restaurant chain.) We reviewed patients’ medical charts and
attempted to interview those whose charts listed acute-onset
diarrhea to find out if they had dined at the implicated restau-
rant chain during their incubation periods. If they had, we
collected additional food history using an outbreak-specific
questionnaire and encouraged them to submit a stool sample
to their health care provider or local health department. We
did not interview people whose stool culture results were neg-
ative, because we considered them to be noncases; because of
the delay in obtaining approval to link ESSENCE records with
medical records and the time taken to review medical charts,
people with a STEC-positive culture had already been inter-
viewed by local health departments.

We performed additional ESSENCE queries to identify all
people with confirmed cases who sought care in an ED
(because ESSENCE data are limited to ED visits). We then
compared the ESSENCE records of the subset of people with
confirmed cases that were retrieved by the initial ESSENCE
query (ie, “bloody diarrhea” or “bloody stool”) with the
ESSENCE records of all people with confirmed cases who
sought care in an ED. For confirmed cases detected by the
query, we compared the date that clinical laboratories reported
the infection to local health departments with (1) October 31,

the date that we performed the initial query (actual timeliness),
and (2) the date that the patient visited the ED and might have
been detected by the case-finding strategy through syndromic
surveillance data (hypothetical timeliness). This project was
reviewed by the Centers for Disease Control and Prevention
for human subjects protection and deemed to be nonresearch.

Results

The ESSENCE query identified 157 people who reported
bloody diarrhea or bloody stool in Portland metropolitan-
area EDs from October 7 to October 30, 2015. Of the 157
medical charts, we reviewed 113 (72%); the others were
unavailable. Of the 113 available charts, 52 (46%) contained
reports of acute-onset diarrhea symptoms. Of these 52, 15
had stool cultures performed: 4 (8%) were STEC positive,
and 11 (21%) were STEC negative. From the remaining
37 charts, we interviewed 28 (76%) people, of whom 5
(18%) reported dining at the restaurant chain (ie, were sus-
pect cases; Figure); none submitted stool samples after
interview. Obtaining approval to link syndromic surveil-
lance data with medical records took 11 to 16 days. Review-
ing medical charts took 3 days. We spent approximately
30 hours on this project, primarily reviewing medical charts.
Of 13 people with confirmed cases in Oregon, 11 sought
care at a Portland-area ED. The query detected 4 of these, for a
sensitivity of 36%. Adding the complaint “abdominal pain” to
the ESSENCE query would have detected 5 additional con-
firmed cases but would have added 10093 medical records to
review. Had we followed up with patients in real time, 2 of
these infections would have been detected 1 or 2 days earlier
(actual timeliness) by ESSENCE than by reviewing clinical
laboratory reports; all 4 could have been detected 3 or 4 days
earlier (hypothetical timeliness) if the ESSENCE query had
been performed the day after patients presented to the ED.

Discussion

During a STEC 026 outbreak in Oregon, we detected 4 of 13
confirmed and 5 suspected cases by using ED syndromic
surveillance data. However, none of the suspected cases were
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confirmed by stool culture, and the confirmed cases
were already known to investigators by the time that the data
were being analyzed. Had stool cultures been performed on
the suspected cases (and if results were positive), using syn-
dromic surveillance data for case finding could have increased
the confirmed case count in Oregon by more than one-third.
This strategy has been reported elsewhere®'%; however, our
study is only the second to report case finding with syndromic
surveillance data during a foodborne outbreak.'’

Sensitivity for detecting confirmed cases was low, but
increasing sensitivity would have necessitated the review
of thousands of additional charts, rendering this strategy
untenable. The improvement in actual timeliness was small,
but examining ED syndromic surveillance data frequently
during an outbreak and promptly following up on suspected
cases could improve the timeliness of case detection.

This study had several limitations. First, we did not imme-
diately contact people who were identified through syndro-
mic surveillance data, because we needed health system
permission before linking data sources and because review-
ing charts was time-consuming. Therefore, by the time that
we interviewed people identified by the syndromic surveil-
lance data, those with STEC-positive stool cultures had
already been identified by clinical laboratories reporting to
local health departments, and suspected cases were unlikely
to have positive stool culture results. Although 3 people with
suspected cases dined at the implicated restaurant >1 week
before the first confirmed case, given the low prevalence of
dining at the restaurant among people with non—outbreak-
associated STEC cases, we believe that these cases were
related to this outbreak. Additionally, we tested our strategy
on a single foodborne outbreak; as such, our results may not
be generalizable to other outbreaks.

Syndromic surveillance data can potentially supple-
ment case finding during foodborne outbreaks. Situations
in which they might prove particularly useful include
outbreaks in which identifying all cases is imperative
(eg, Ebola), for a disease with pathognomonic symptoms
(eg, acute viral hepatitis), or when information on non-
reportable diseases is sought. We offer 3 recommenda-
tions to increase the feasibility of this strategy. First,
when using syndromic surveillance data for case finding,
we recommend designing a query that strikes a balance
between sensitivity and work burden. Second, because
chart review is time intensive, we recommend using
charts only to obtain telephone numbers and then inter-
viewing all identified patients; a data use agreement that a
priori permits linkage to medical records for outbreak
investigations can facilitate this work. Third, to be an
effective case-finding strategy, all steps, including collect-
ing specimens, should be performed in real time.
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