Salmonellosis Outbreak at a Chili and Chowder Cook-Off
Chincoteague, Virginia
September 30, 2017

ABSTRACT

Background: After a chili and chowder cook-off featuring 12 local vendors and attended by
~2,500 people, the Accomack County Health Department received reports of gastrointestinal
illness among event attendees. Clinical stool specimens tested positive for Salmonella serotype
Javiana. An investigation was conducted to determine the source of—or practices that might
have contributed to—contamination, and provide recommendations to prevent future outbreaks
at similar events.

Methods: A cohort study was performed, with event attendees recruited through press releases
and subsequent social media posts containing the link to an online survey asking about foods
consumed at the cook-off and gastrointestinal iliness. A case was defined as three or more
episodes of diarrhea in less than 24 hours, or unquantified diarrhea in addition to at least one
other symptom (abdominal pain, chills, dehydration, fever, nausea, or vomiting) in someone who
consumed cook-off food. In addition to unadjusted relative risks (RRs), Mantel-Haenszel
adjusted RRs were calculated to address potential confounding by multiple exposures.
Environmental health specialists interviewed food handlers and conducted inspections of
restaurants where professional competitors prepared food. Available food samples and stool
specimens from ill attendees and asymptomatic food handlers were tested for Salmonella.
Primary Salmonella isolates were subtyped by pulsed-field gel electrophoresis (PFGE) and
further characterized by whole-genome sequencing (WGS).

Results: Of 438 survey responses, 171 met the case definition. Of all exposures, Chowder A,
prepared for the event by a professional vendor off-site, had the strongest association with
illness (RR: 8.9; 95% confidence interval: 5.7—13.7). When stratified by exposure to Chowder A,
all other chili or chowder adjusted RRs were less than 1.4. Environmental health inspections
and interviews did not identify a specific source of contamination. Salmonella serotype Javiana
was identified in stool specimens from 25 ill local and out-of-state attendees and an uneaten
sample of Chowder A, but was not identified in the food handler specimens or raw frozen clam
strips.

Conclusions: Epidemiologic and laboratory analyses provide evidence Chowder A was the

most likely source of illness; however, the original source of Salmonella could not be identified.
Recommendations to prevent future outbreaks included requiring all food to be prepared at the
event site and ensuring safe temperatures are maintained during food preparation and service.
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BACKGROUND

On September 30, 2017, the Chincoteague Volunteer Fire Company (CVFC) hosted its
18™ Annual Chili/Chowder Cook-off and Classic Car Show at the carnival grounds in
Chincoteague, Virginia. The fire company estimated 2,500 people from multiple states in the
region attended the event.

After the event, some attendees developed gastrointestinal (Gl) illness. The first
complaint of suspected foodborne illness was received by the Accomack County Health
Department (ACHD) on October 3. On the same day, ACHD found dozens of reports of Gl
illness in a conversation (started on October 2) on a social media page for Chincoteague Island
residents and visitors. Some of the ill cook-off attendees reported seeking health care and
receiving diagnoses of Salmonella infection.

Salmonellosis is a common bacterial foodborne iliness; in Virginia, more than 1,000
cases are reported each year. Nationwide, Salmonella infection is estimated to cause more than
1,000,000 illnesses, 19,000 hospitalizations, and 370 deaths each year'. Symptoms of infection
typically appear 6 to 72 hours after exposure and can include diarrhea, abdominal pain, fever,
dehydration, headache, nausea, or vomiting.

Though salmonellosis can be transmitted directly to humans from animals (e.g., from
handling chickens or turtles) or from person to person by the fecal-oral route, 94% of illnesses
are foodborne'. Food can be contaminated by contact with the feces of animals or humans
carrying Salmonella at any stage of food production: produce harvesting or animal slaughter,
packaging, transportation, kitchen preparation, or food service.

Many food items were present at the Chili/Chowder Cook-off. There were 11 vendors
serving a total of nine chilis and five chowders, and another vendor, the CVFC, offering eight
non-chili/chowder food items for purchase including hamburgers, sandwiches, chicken tenders,
and french fries. While entry to the event was free, attendees could buy $1 tickets to exchange
for chili or chowder samples. Many attendees sampled multiple contest entries.

After learning of illness developing among so many event attendees, ACHD alerted the
director of the Eastern Shore Health District (ESHD)—which includes the ACHD—and initiated a
foodborne outbreak investigation. Staff from the Virginia Department of Health (VDH) Division of
Surveillance and Investigation (DSI), VDH Office of Environmental Health Services, and
Department of General Services Division of Consolidated Laboratory Services (DCLS)
supported the investigation. The goals of this team were to assess the extent of the outbreak,
determine the most likely source of exposure, and recommend steps to prevent similar
outbreaks in the future.
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METHODS
Epidemiologic investigation

Surveys:

The first people reporting illness to ACHD on October 3 were interviewed via phone
using the VDH Enteric Case Report Form or the Centers for Disease Control and Prevention
(CDC) Environmental Health Specialists Network Foodborne lliness Complaint Form
(https://www.cdc.gov/nceh/ehs/ehsnet/docs/ehs-net_foodborne_illness_complaint_form.pdf).
Due to the severity of illness reports, a team of public health nurses answered and returned all
phone calls. After a press release was issued on October 4 requesting anyone who attended
the cook-off to contact the ACHD to discuss their experience at the event, ACHD phone lines
and staff were overwhelmed by incoming calls. Because of the scale of the outbreak, a report
was posted on October 4 to Epi-X, a secure data-sharing system managed by CDC, to spread
awareness of the outbreak to public health professionals in other states.

To reduce the burden of interviews on ACHD staff, the DSI Foodborne Disease Team
created an online survey using REDCap electronic data capture tools? hosted at VDH. The
survey had questions about Gl illness and consumption of foods available at the cook-off. Any
respondent who reported illness was asked when symptoms began, what symptoms were
experienced, whether healthcare was sought, and whether a stool sample was submitted for
testing. For each food item available at the cook-off, survey participants were asked whether
they ate that food, with possible answers of “yes”, “no”, or “unsure.”

The survey link was provided in a press release on October 5 and also published
through the ESHD and CVFC websites and social media. All cook-off attendees were
encouraged to take the survey whether they were ill or well. Data that were originally collected
via paper form were entered into the online survey to standardize data for analysis. Within the
first week of the investigation, VDH personnel communicated with health departments of other
states where illness was being reported in the survey.

Statistical analysis:
Quality control, visualization, and analyses of data were performed in R® version 3.4.1.

Quality control: Incomplete surveys were removed from analysis. People who did not attend or
eat food from the cook-off were excluded, as were people reporting illness onset prior to the
cook-off or after the date they took the survey. Duplicate entries were removed—the first survey
response was analyzed except when a respondent had taken the online survey after their paper
case report information had been entered. In those instances, the more complete entry (the later
online response) was kept. Any surveys with comments suggesting a secondary case of illness
were removed: e.g., “My girl-friend fell ill Sunday mid-morning and | followed early Wednesday
with Thursday being the worst.”

One chili served at the festival was duplicated on the survey because it was entered
under two different contestant names. An additional exposure variable was created to combine
data for the two separate entries. If a respondent reported exposure to either chili, the person
was considered exposed. If the respondent marked “unsure” for both chilis, the person was
considered “unsure” for the overall exposure.

Case definition: The outbreak case definition included illness that occurred after consuming food
from the Chili/Chowder Cook-off. Confirmed cases were positive for Salmonella by culture.
Probable cases reported at least three episodes of diarrhea in a 24-hour period OR unquantified
diarrhea and at least one other symptom (nausea, vomiting, fever, chills, abdominal cramps, or
dehydration). Respondents who reported Gl illness that did not meet the case definition were
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excluded from analysis to avoid potential misclassification. All others who did not report Gl
illness were included in the “Not ill” group.

Unstratified analysis: For each food item served, the epitools* R package (version 0.5-9) was
used to calculate attack rates among event attendees who were exposed and unexposed to that
food. Risk differences and relative risks of illness were calculated by comparing the attack rates
in exposed people to the unexposed. To determine which exposures were significantly
associated with iliness, 95% confidence intervals (Cl) and P values were also calculated for
relative risks using the epitools package.

Single food exposure analysis: Survey respondents who reported eating a single chili or
chowder with no “unsure” answers were identified to calculate relative risks of illness for items
eaten among this subgroup.

Stratified analysis: Because exposure to multiple food items was common at the cook-off, a
stratified analysis was conducted. The unstratified and single food analyses indicated a
particular food item was most strongly associated with illness, so Mantel-Haenzel adjusted
relative risks were calculated to yield estimates of illness risk adjusted for exposure to the
highest-risk food item.

Environmental health investigation

Twelve food vendors competed in the Chili/Chowder Cook-off, including “professionals”
(people who regularly receive pay to cook) and “amateurs.” Seven amateur competitors applied
for and received Temporary Food Establishment (TFE) permits, which are usually granted in
temporary, outdoor settings. TFEs are inspected and permitted differently than other food
establishments due to the short duration of service and limited operational capabilities. The
CVFC also applied for and received a TFE permit to serve non-chili/chowder food items. Three
of the professional competitors were from restaurants with a 2017 VDH food permit. One
additional professional food vendor—a retail food store with a deli but no seating area—was
governed by the Virginia Department of Agriculture and Consumer Services (VDACS) and
exempt from TFE regulations.

Consistent with regulations, TFE permit holders were required to cook their food on-site
on the day of the cook-off, while VDH-permitted or VDACS-inspected competitors were allowed
to cook in their establishments. All but three contestants, two VDH-permitted and one VDACS-
inspected, opted to prepare their contest entries on-site, where ACHD EH staff ensured food
was from approved sources and safe cooking practices were followed, including cooking chilis
and chowders to appropriate temperatures. Cook-off setup started at 8:00 a.m., samples for
contest judges were taken at 11:45 a.m., and the event began at noon with a target end time of
5:00 p.m. The EH inspector was at the cook-off for approximately 4 hours and the preparation
process was completed with no violations. Because no violations were found for TFE permit
holders the day of the event but permitted food establishments were not inspected, the EH
components of the outbreak investigation focused on the professional competitors. As in the
statistical analyses, preliminary evidence led EH to focus on one particular establishment.

On October 5, an EH specialist and foodborne iliness investigation team member visited
the establishment. The sanitary and physical conditions of the kitchen were assessed, including
the cold storage unit and any cooking utensils used in food preparation. The food preparers
were also interviewed about how the food items were prepared, stored, transported, heated and
served, in addition to how leftovers were handled. The supplier for ingredients was verified, and
shellfish record keeping and handling procedures were investigated. Kitchen staff were asked
either in person or by phone about whether any Gl symptoms were experienced. The food
handlers were reinterviewed on October 13 to discuss food item handling procedures again and
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create food preparation flow charts. EH also reinterviewed the event coordinator to discuss the
layout of the event and availability of bathroom and handwashing facilities.

Laboratory investigation

Stool samples collected from ill attendees were submitted to diagnostic laboratories. If
possible, isolates were forwarded to public health laboratories within patients’ states of
residency for confirmation of organism identity, serotyping, molecular subtyping by PFGE, and,
for Virginia samples, WGS. ACHD obtained three stool specimens from attendees and sent
them directly to DCLS for analysis.

As soon as they were available, the outbreak-associated PFGE patterns were posted to
the CDC PulseNet web-forum (referred to as SharePoint) to facilitate finding additional cases.
Like Epi-X, PulseNet SharePoint is a secure system managed by CDC for data-sharing among
state laboratories and health departments. The VDH outbreak identification number was
provided to other states so any out-of-state specimens associated with the outbreak could be
easily identified.

To test whether any asymptomatic food handlers might have been Salmonella carriers,
an EH specialist delivered three stool collection kits to people at the restaurant involved in
preparing or serving the primary food item of interest. One package of frozen, raw chopped surf
clams—the same type but not the same package used in preparation of the food item—was
obtained from the restaurant and sent to DCLS.

One attendee, after sampling several food items available at the cook-off including the
main food item under investigation, used remaining tickets to purchase a take-home container
of that food item. This person became ill after the cook-off and did not reopen or eat the
purchased food. This uneaten sample was given to the ACHD and sent to DCLS for Salmonella
testing.
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RESULTS
Statistical analysis

Survey participant characteristics

There were 528 entries in the REDCap survey. Of these entries, 57 were excluded
because the surveys were incomplete, 3 were excluded because the person did not attend or
eat food from the cook-off, 1 was excluded because the self-reported date of iliness onset was
prior to the cook-off, 15 were excluded because they were duplicate entries, 4 were excluded as
secondary cases of iliness, and 10 were excluded because the person reported illness not
meeting the case definition. After applying these quality control procedures, 438 surveys were
included in analysis.

Overall, 171 attendees (39% of survey respondents) experienced illness meeting the
case definition. The epidemic curve, with number of cases of illness attributed to the cook-off by
date of onset, is shown in Figure 1. The shape of the curve is consistent with a point-source
outbreak. The earliest cases occurred within hours of the cook-off: 22 cases of illness (including
1 confirmed case) were reported the evening after the event on September 30. The majority
(61%) of cases, 86 probable and 18 confirmed, occurred on October 1, the date following
exposure. An additional 29 cases (17%) occurred on October 2, and 16 (9%) occurred more
than two days after the event. Onset of symptoms in a confirmed case of illness was reported as
late as October 7.

As shown in Table 1, the most common symptom after diarrhea (which was required in
the case definition) was abdominal cramps, reported by 83% of people. In addition, 65% of
people reported nausea, 63% reported fever, 62% reported chills, 56% reported dehydration,
and 33% reported vomiting. The median number of symptoms experienced in addition to
diarrhea was 4. More than half of ill people sought health care: 32% reported visiting an urgent
care or doctor’s office and 21% reported visiting an emergency room. Of the 91 people who
sought medical care for their iliness, 57 (63%) reported submitting a stool specimen. Overall, 18
people (11% of survey respondents) reported being hospitalized at least overnight for iliness.

The age distribution for ill and not ill respondents is shown in Figure 2. Age was not
given in 2% of surveys (one ill and eight not ill people). The average age of ill respondents was
50 years (standard deviation [SD]: 17 years; range 5-87 years), while the average age of those
who were not ill was 53 (SD: 15; range 6-81), a difference significant by t-test (two-sided P
value = 0.04).

In addition to 52 Virginia residents, illness was reported by event attendees from six
other states: Delaware (N = 13), Maryland (N = 50), North Carolina (N = 1), New Jersey (N =
16), Pennsylvania (N = 36), and West Virginia (N = 3). While Virginia residents comprised 30%
of ill respondents, they accounted for the majority (59%) of not ill survey responses (shown in
Figure 3).

Food item exposure analysis

Overall, nine chilis, five chowders, and eight other non-chili/chowder food items were
available from vendors at the cook-off. Due to use of an early list of food items, one chili was
included on the survey, but was not actually served at the cook-off (Chili C). One other chili
entry was entered under two separate names (the restaurant’s name and the restaurant bar’s
name) and was therefore duplicated on the survey as Chili E and Chili K. Regardless of whether
separate variables or the combined Chili E and K variable was used, the median number of
soups eaten was three overall, with two being the median number for the not ill subset, and four
for the ill.
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Unstratified analysis: Attack rates, relative risks, 95% CI, and P values for Chili/Chowder Cook-
off exposures are shown in Table 2. All chowders and all but one chili consumed at the cook-off
were significantly associated with iliness, including the entry that was not present at the cook-
off, Chili C. Chowder A was associated with the largest relative risk for illness, 8.9 (95% CI: 5.7—
13.7), which was three times greater than the next most strongly associated food, Chowder B,
with an RR of 2.9 (95% CI: 2.2-3.7). The 66% difference in risk for people exposed to Chowder
A compared to those who were not exposed was also 1.4—6.6 times greater than the risk
difference for any other food item. The relative risk for the combined Chili E and K variable was
1.5 (95% CI: 1.1-1.9; p = 0.004), which was not greater than either chili considered individually.
Some foods served by the Chincoteague Fire Department were significantly associated with
reduced risk of illness, including french fries, pizza, hamburgers, and beverages. Because none
of the food items served by the Chincoteague Fire Department was significantly associated with
an increased risk of illness, these were not considered in further analyses.

Single food exposure analysis: Though most survey respondents reported tasting more than
one chili or chowder at the cook-off, thirty-two people reported eating only one. As shown in
Table 3, seven reported Gl illness and of those, six identified Chowder A as their only exposure,
resulting in a relative risk of illness of 13.2 (95% CI: 1.8-95.7). Only one ill person in this subset
reported consuming a food other than Chowder A. In the survey open-ended comment section,
she expressed certainty she ate a chowder, but thought it was Chowder B.

Stratified analysis: Attack rates for illness following exposure to the different chilis and
chowders, stratified by whether the attendee also ate Chowder A, are shown in Table 4. For
each food item analyzed, the attack rate was much greater among those who also ate Chowder
A (from 70% to 86%) compared to attack rates among those who did not (from 5% to 27%). The
number of total illnesses among people who did not eat Chowder A was also small: only 19 ill
people did not report eating Chowder A.

Table 4 also includes the Mantel-Haenszel adjusted relative risks and 95% CI for other
soups controlled for exposure to Chowder A. Five chilis and two chowders had ClI that excluded
1, indicating increased risk for illness. However, as visualized in Figure 4, the relative risks were
very small compared to the strength of association seen for Chowder A in the unstratified
analysis. The adjusted RR for the Chili E and Chili K combined variable was 1.15 (95% CI:
0.94-1.4). Again, this estimate was not greater than either chili considered alone. There was no
increased risk of illness associated with Chili C, the food item not served at the cook-off, in this
stratified analysis.

Environmental health investigation

The supplier for all ingredients of Chowder A was
verified as a large, national restaurant supplier. Initially,
the food preparer of Chowder A reported waking up early
(approximately 5:00 a.m. the day of the cook-off) to cook
the chowder. Bacon was sautéed, and in a separate pan,
butter and flour were combined to form a roux. The
cooked bacon was added to the roux along with diced
potatoes, onions, carrots, and frozen raw clam strips
(which had been thawed overnight in the walk-in
refrigerator). Everything was then added to a large stock
pot (Photo 1) with chicken broth and cream. The chef
reported the chowder reached a temperature of 185
degrees, but that excessive cooking was avoided to

k . i
Photo 1. Stove and stock pot (center burner) like
the ones used to make Chowder A.
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prevent separation of the cream. The food
preparer reported cooling the soup by
placing it in several plastic trays set in
metal trays (Photo 2) filled with ice, with
fans (Photo 3) blowing at them. Then the
chowder was moved to the walk-in
refrigerator for storage until event time.
Half of the chowder was devoted to the
event, and half was kept to serve as a
menu item in the restaurant. As needed,
portions of the chowder were removed
from the walk-in, reheated in pots on the
stove, and transported by truck approximately one mile to the cook-off
in plastic containers (Photo 4).

At the cook-off, the chowder in the plastic containers was
poured into metal chafing dishes (Photo 5), with lit methanol gel
chafing fuel candles (Photo 6) underneath to maintain heat. Because
this establishment had participated in the event for many years, they
expected windy conditions that are common on the island, and
wrapped aluminum foil around the base and candles to prevent the
candles from being blown out. The food handler at the event reported
she had no time to take temperatures during the event, but was sure Dhoto 4. Plastic contamer used
the chowder was hot. However, the investigation team received to tmns'port chowder from
several comments via the REDCap survey that Chowder A was kitchen to cook-off via truck.
lukewarm or cold. _ : _

The food handler reported
being very busy during the cook-off,
and that all chowder was gone prior
to the end of the event. Therefore,
no leftovers were brought back to
the restaurant and available for
testing. Neither the food handlers
directly involved in the event nor

any other kitchen staff members g ' / 2]

reported Gl sym ptoms or illness iPhoto 5 (left). Covered cafing dish used to serve chowder at the cook-of‘f.
prior to during or after the event Photo 6 (right). Gel chafing fuel “candles” used for Chowder A hot-holding.

During the October 13 reinterview of Chowder A food handlers, the establishment
owners mentioned that chowder served at the event was actually from two different batches:
one was cooked on the day preceding the event, September 29, and one the morning of the
event, as previously described. The newly-made and previously-made batches of chowder were
taken in two trips to be served at the cook-off. After the first containers of fresh-made chowder
were finished by 2:00 p.m., three more trays of the chowder from the day before were taken out
of the walk-in refrigerator, reheated in pots on the stove, and driven to the cook-off.

One restaurant employee who was not involved in food handling at the event, but who
worked at the restaurant the following day (as waitstaff, not kitchen staff), reported illness after
eating from the portion of Chowder A that was made the day of the event and kept at the
restaurant.

During reinspections of the restaurant, EH noticed that a handwashing sink from the
shellfish preparation room had been removed, though it was unknown whether this took place
before or after the cook-off. Additionally, chowder that was being cooled in the walk-in
refrigerator was not marked with the date of cooking.

Photo 2 (left). Shallow plastic and metal trays used tovcoo/ Chowder A
Photo 3 (right). One of two large fans used to assist in cooling

"‘i(t -
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The event coordinator provided a map of the event (shown in Figure 5) including the
location of all vendors and available hand/utensil wash stations. Hand-washing stations were
not accessible by the public, though hand sanitizer was available in porta potties on-site.

Laboratory investigation

Out of 57 survey respondents who reported seeking medical care and submitting a stool
sample for laboratory analysis, state public health laboratories received 23 isolates: 6 from
Virginia respondents, 7 from Maryland respondents, and 10 from Pennsylvania respondents.
Virginia and Maryland also each received one isolate for respondents who did not report they
had submitted a sample for analysis at the time they took the survey. Organism confirmation
and further characterization was performed for the 25 isolates by the respective state public
health laboratory, and results were shared through the nationwide PulseNet SharePoint. The
investigation team did not follow up to obtain healthcare provider and laboratory result
information for the other 32 survey respondents who reported submitting a specimen.

In addition to the 25 laboratory-confirmed cases with survey responses, 12 other isolates
received by state public health laboratories were linked to this outbreak by subtyping without
survey data for analysis. Ten people did not complete the online survey, and one person
reported iliness onset date prior to the event date. Another person, a Virginia resident, did not
attend or eat food from the event, but reported eating lunch on the day following the event at the
restaurant where Chowder A was prepared. He was the only person to become ill among a
party of six, and reported he was the only one in the party who ate steamed clams and steamed
shrimp.

Of the 37 total isolates received by state laboratories, 14 were from Virginia, 11 were
from Maryland, and 12 were from Pennsylvania. All tested positive for Salmonella serotype
Javiana. By PFGE pattern type, 21 were JGGX01.0349, 15 were JGGX01.1197, and 1 was
JGGX01.3103. Each of the three pattern types was linked to a previous Eastern Shore
foodborne iliness case in 2017—one in June and two in August. Despite multiple attempts, local
health departments were unable to contact the person in these previous cases by phone, so
their exposure histories could not be assessed.

Overall, 22 of the 25 survey respondents with lab-confirmed iliness reported exposure to
Chowder A; that chowder was the only exposure shared by more than half of the group. Of the
three who did not report exposure, one person reported sampling many food items but not
Chowder A, one person was unsure of her exposures, and one was the same person described
in the single food analysis who definitely consumed chowder, but thought it was Chowder B.
Two people with confirmed Salmonella serotype Javiana reported Chowder A was their only
Soup exposure.

All three stool collection kits given to the food handlers involved in preparing or serving
Chowder A were returned and sent to DCLS for analysis. Salmonella was not identified in the
food handler specimens, or in the specimen provided by the restaurant employee who reported
illness following the event. Additionally, Salmonella was not identified in the package of frozen,
sliced clams that was the same type as those used in Chowder A. However, the uneaten
sample of Chowder A that had been taken home by an event attendee tested positive for
Salmonella serotype Javiana, PFGE pattern type JGGX01.0349.

WGS was performed for all isolates from Virginia-resident specimens and food
associated with the outbreak investigation, using the LyveSET v1.1.4f pipeline with Salmonella
enterica serotype Javiana str. CFSAN001992 as the reference strain for read mapping®. The 14
Salmonella isolates from event attendees and the uneaten Chowder A sample were determined
to be highly genetically related with 0 single nucleotide polymorphism (SNP) differences among
isolates in the genomic regions compared. Salmonella isolates from the three patients from the
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Eastern Shore with illness onset during the summer preceding the event were also closely
related to the outbreak clade, differing by 4-9 SNPs. The Salmonella isolate from the patient
that visited the restaurant after the event and became ill had 0 SNPs different from the outbreak
clade. The WGS analysis was performed for investigational purposes only.
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DISCUSSION

Consumption of Chowder A at the Chincoteague Chili/Chowder Cook-off was associated
with salmonellosis. Event attendees had the opportunity to sample multiple chilis and chowders,
making it difficult to measure the risk of illness associated with eating each food item. Although
relative risks were slightly elevated for a number of foods served, the risk of illness associated
with Chowder A was more than three times greater than any other food item. When respondents
who only ate one kind of chili or chowder were considered, seven reported iliness, and of those,
six reported Chowder A as the only soup they consumed. In an analysis stratified by exposure
to Chowder A, attack rates were much lower in the group that did not eat Chowder A, and only
19 people in this group reported illness. Relative risks for other chilis and chowders adjusted for
the effect of Chowder A were all less than 1.4. Additionally, Salmonella serotype Javiana was
identified in an uneaten sample of Chowder A from the cook-off and was closely genetically
related to clinical isolates from ill attendees.

Because many ingredients were combined in Chowder A, no individual ingredient could
be separated out and identified as the source of contamination. More than half of outbreaks
caused by Salmonella serotype Javiana involve plant-derived food commodities®, and Chowder
A had several plant-derived ingredients including celery, carrots, potatoes, and onions.
Salmonella can also be found in domestic and imported raw clams and other seafood’. A
container of frozen raw surf clams of the same type used in Chowder A was tested for
Salmonella but none was identified. While no raw local seafood was used in the chowder,
opportunities for cross-contamination still existed in the restaurant kitchen. During a restaurant
reinspection, it was noted that a sink used for handwashing had been removed from the
shellfish preparation room. If this occurred prior to the cook-off, hygiene practices in the
restaurant could have been affected.

The outbreak serotype of Salmonella was isolated from the stool of a person who did not
attend or eat food from the cook-off, but ate at the restaurant that made Chowder A one day
after the cook-off. This person was the only one in the party to become ill and also the only one
who ate steamed clams and shrimp. In addition to the possibility raw clams could contain
Salmonéal/a, raw shrimp was the cause of a serotype Javiana salmonellosis outbreak in Arizona
in 2016°.

Salmonella serotype Javiana has been identified as endemic to the environment of the
Eastern Shore of Virginia. In one study of over 1,570 environmental samples, 8.4% tested
positive for Salmonella, with the majority of positive samples being creek water and sediment.
Javiana was one of the most common serotypes, identified in approximately 20% of Salmonella-
positive samples®. Salmonella serotype Javiana has also been identified in animal farms such
as poultry, dairy, or swine farms'®, which are present on the Eastern Shore. Wetland areas like
those common in the area correlate with incidence of serotype Javiana infections''. These
areas have environmental conditions favorable to Salmonella survival and also support wildlife
such as turtles, snakes, and avian species, in which multiple serotypes of Salmonella, including
Javiana, have been found on the Virginia Eastern Shore'?.

PFGE pattern JGGX01.1197, the second most common pattern in this outbreak, was
identified in multiple environmental samples from the Eastern Shore in 2010 and 2011°.
Additionally, all three outbreak PFGE patterns matched previous cases of iliness in the Eastern
Shore region, demonstrating endemic Salmonella has a direct impact on human health.
Nationwide, Javiana is the fourth most common Salmonella serotype, whether measured in
produce or foodborne illness outbreaks in the United States'®. In Foodborne Diseases Active
Surveillance Network data, there was a significant 131% increase in Salmonella serotype
Javiana infection incidence in 2014 compared to 2006—2008". Better understanding of factors
relating to presence and persistence of Salmonella in the Eastern Shore environment could be
important for intervention efforts in the region as rates of infection continue to increase.
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Regardless of the initial source of contamination, once Salmonella was introduced into
the chowder, there were several trips through the “danger zone” that could have contributed to
bacterial growth. These included the initial cooking of ingredients, cooling the soup prior to
refrigeration, and reheating prior to transport to the cook-off. The chowder should have been
rapidly reheated to 165 degrees, then maintained at or above 135 degrees for safe food service,
an especially difficult task considering the volume of chowder, the need for transport to the
fairgrounds, and the windy conditions on the day of the cook-off. The Chowder A vendor used
gel chafing fuel candles set underneath the serving trays, compared to propane burners used by
many other competitors to maintain temperature. Chowder A temperatures were reportedly not
taken during preparation or service. The food handlers reported the chowder was hot, but
ACHD received at least a dozen survey comments that Chowder A was “lukewarm” or “cold”
when tasted.

This foodborne disease outbreak highlights a 2017 VDH food policy change that allows
current VDH food permit holders to operate at off-site events without an additional Temporary
Food Establishment (TFE) permit. Inspection is instead optional. This policy change was
intended to reduce redundant inspections and the burden of permitting. For example, on the
Eastern Shore of Virginia there are four food inspectors covering the 70-mile-long peninsula and
its associated islands. By October 2017, these inspectors had issued 234 regular permits for
food establishments and an additional 80 TFE permits. The assumption underlying the policy
change was that permit-holders had already shown their food preparation practices and facilities
to comply with VDH Food Regulations. However, operating as a TFE is different from day-to-
day operations in most restaurants. The larger quantities of food items required, necessity of
transporting food items, and lack of access to typical restaurant cooking equipment on-site can
present unique challenges. Coordinators of similar events in the future should consider requiring
all participants to prepare food on-site, where EH specialists are present to ensure ingredients
are properly sourced and that temperatures are reached and maintained for safe food service.

The findings of this investigation should be considered in light of a number of limitations.
While it would be ideal to reach the entire population of 2,500 event attendees, there was no
attendance list or contact information available for the event attendees. ACHD recruited as
many people as possible to complete the survey, and all press releases reflected a desire to
inform all attendees, whether they experienced illness or not. Analyzable surveys were
ultimately received from 438 event attendees (approximately 18% of total attendees), with
healthy people comprising 61% of respondents. A larger proportion of healthy respondents were
from Virginia compared to ill. This is likely because of greater local interest in and publicity of the
event.

There were difficulties gathering information because of the event’s format. Most
attendees tasted multiple chilis and chowders, with ill people reporting a median of four soup
exposures (two more than not ill people). Exposures were therefore highly correlated and all but
one chili was associated with illness. Residual confounding could explain the slightly increased
risks of illness associated with other soups after controlling for Chowder A. The survey included
an “unsure” option for each food item to prevent the need for guessing at exposures, but risk
estimates could have been affected if attendees could not remember which samples they
tasted. This is best illustrated by the 73 people who reported eating Chili C—a food item not
served at the cook-off. However, the same restaurant that prepared Chowder A was the
restaurant that had signed up to bring Chili C, so it is possible survey participants were reporting
exposure to the restaurant itself. In the stratified analysis, only 11 people reported exposure to
the chili and not the chowder from this restaurant, and there was no association between Chili C
and iliness. Two other chilis, E and K, were listed separately under two names though they were
actually the same food item. When responses for the two were combined into one variable for
the unstratified and stratified analyses, the relative risk of illness was not greater than the
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estimates for each chili separately, indicating that a strong association with illness was not
masked by separation of the two.

Data on laboratory confirmation of cases were also limited. While 57 people reported in
the survey they had submitted a stool sample at a healthcare provider’s office for analysis, lab
results were received for only 23 (with an additional 2 confirmed results from people who did not
report they had submitted a specimen at the time they took the survey). An additional 12 lab-
confirmed Salmonella results matched into this outbreak but were not informative to our
statistical analysis because there was no completed survey entry, the person did not attend or
eat food from the cook-off, or the reported illness onset date was invalid. It was therefore not
possible to determine if those people were event attendees, ate at the restaurant on a
subsequent day, experienced secondary cases of iliness, or were otherwise associated with the
cook-off.

This outbreak raised important points about the potential risk of serious and widespread
illness that can result if a contaminated food item is present at a large event. Some of the many
challenges to food service at temporary events include the requirement for large food quantities
in relatively short time periods, necessity of transporting food to the event, and vulnerability to
environmental conditions. On-site expertise, oversight, and inspection from EH specialists is an
important tool in preventing unsafe food service situations. Recommendations from the lessons
learned in this outbreak should be implemented to ensure cook-offs and other events can be
enjoyed with greater assurance of food safety in the future.

RECOMMENDATIONS

For event organizers:

¢ Require all competitors to prepare their food items on-site where the process can be
monitored by EH specialists.

¢ Ensure all competitors have sufficient heating equipment (such as propane gas burners)
that will withstand consistently windy conditions for the duration of food service.

¢ Provide easy access to hand-washing stations for both food handlers and attendees.

o Clearly identify vendors with signs to facilitate attendee recall of foods eaten, in case a
similar event occurs in the future.

e The event coordinator should seek an accredited program for training as a Certified
Food Protection Manager, as added oversight of food preparation and serving at events.

For chili/fchowder cooks and other food preparers:

¢ Closely follow all recommended hand hygiene practices as well as surface cleaning
practices to prevent any cross-contamination between foods.
¢ Monitor food temperatures throughout preparation and service to ensure the thresholds
required to kill harmful bacteria are met. According to VDH Food Regulations 12VAC5-
421 et seq.:
o Fresh chowder and chili (considered to be “comminuted” foods) must be cooked
to at least 155 degrees for 15 seconds and held at 135 degrees or above.
o Previously cooked chowder or chili must be rapidly reheated to 165 degrees and
maintained at 135 degrees or above.
o For all food preparation, avoid repeated trips through the “danger zone” for
bacterial growth (between 41 and 135 degrees).
e Though in this case no ill employees were reported to be involved in food preparation or
service, all contestants should be aware of symptoms of Gl illness and prevent any ill
people from assisting with food handling.
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Table 1. Salmonellosis symptoms reported in 171 cases of iliness — Chincoteague
Chili/Chowder Cook-off, 2017

People reporting
Symptom Number | Percent
Diarrhea* 171 100
Abdominal Cramps 142 83
Nausea 111 65
Fever 108 63
Chills 106 62
Dehydration 95 56
VVomiting 56 33

*symptom required for probable case definition
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Table 2. Attack rate table for all cook-off food items — Chincoteague Chili/Chowder Cook-off, 2017

EXPOSED UNEXPOSED
Label lll | Well | Total | Attack Rate | Il | Well | Total | Attack Rate | Relative Risk (95% Cl) | P value
Chowder A 134 | 47 181 74% 19 | 208 | 227 8% 8.85 (5.7, 13.72) 2E-45
Chowder B 60 | 26 86 70% 69 | 214 | 283 24% 2.86 (2.23, 3.67) 4E-14
Chowder C 45 | 17 62 73% 80 | 222 | 302 26% 2.74 (2.15, 3.49) 2E-11
Chowder D 60 | 37 97 62% 83 | 220 | 303 27% 2.26 (1.77,2.87) 2E-09
Chowder E 78 | 64 142 55% 74 | 194 | 268 28% 1.99 (1.56, 2.54) 1E-07
Chili A 60 | 43 103 58% 74 | 189 | 263 28% 2.07 (1.61, 2.67) 1E-07
Chili B 40 | 30 70 57% 83 | 198 | 281 30% 1.93 (1.47, 2.54) 4E-05
Chili C* 35 | 24 59 59% 100 | 220 | 320 31% 1.90 (1.45, 2.48) 6E-05
Chili D 66 | 59 125 53% 80 | 190 | 270 30% 1.78 (1.39, 2.28) 1E-05
Chili E* 40 | 33 73 55% 98 | 217 | 315 31% 1.76 (1.35, 2.30) 2E-04
Chili F 59 | 68 127 46% 78 | 187 | 265 29% 1.58 (1.21, 2.05) 0.001
Chili G 42 | 40 82 51% 97 | 201 | 298 33% 1.57 (1.20, 2.06) 0.003
Chili H 32 | 33 65 49% 91 | 196 | 287 32% 1.55 (1.15, 2.10) 0.009
Chili | 62 | 67 129 48% 86 | 187 | 273 32% 1.53 (1.19, 1.96) 0.002
Chili J 52 | 60 112 46% 85 | 179 | 264 32% 1.44 (1.11, 1.88) 0.01
Chili KA 52 | 71 123 42% 85 | 184 | 269 32% 1.34 (1.02, 1.75) 0.05
Clam sandwich | 14 | 19 33 42% 141 | 247 | 388 36% 1.17 (0.77,1.77) 0.6
Oyster sandwich | 18 | 30 48 38% 137 | 237 | 374 37% 1.02 (0.69, 1.51) 1
Ice cream 22 | 38 60 37% 132 | 229 | 361 37% 1 00 (0.70, 1.44) 1
Chicken 7 14 21 33% 148 | 253 | 401 37% .90 (0.49, 1.68) 0.8
French fries 43 | 105 | 148 29% 114 | 162 | 276 41% 0 70 (0.53, 0.94) 0.02
Hot dog 7 20 27 26% 148 | 247 | 395 37% 0.69 (0.36, 1.33) 0.3
Pizza 13 | 50 63 21% 140 | 217 | 357 39% 0.53 (0.32, 0.87) 0.004
Hamburger 1 21 22 5% 153 | 246 | 399 38% 0.12 (0.02, 0.81) 9E-04
Other food 9 17 26 35% 141 | 249 | 390 36% 0.96 (0.56, 1.65) 1
Beverage 83 | 181 | 264 31% 71 | 85 156 46% 0.69 (0.54, 0.88) 0.005
Ice in beverage 1 14 15 7% 82 | 167 | 249 33% 0.20 (0.03, 1.36) 0.04

Exposures with significantly increased risks for illness are highlighted in red; exposures with significantly decreased risks are highlighted in blue.
Scientific notation is used for P values less than 0.001

*food that was included on the survey but not present at the cook-off

Mwo chilis listed separately on the survey which are the same food item
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Table 3. Attack rate table for survey participants who reported eating only a single chili or chowder — Chincoteague
Chili/Chowder Cook-off, 2017

EXPOSED UNEXPOSED
Label lll | Well | Total | Attack Rate | lll | Well | Total | Attack Rate | Relative Risk (95% CI) | P value
Chowder A ] 6 4 10 60% 1| 21 22 5% 13.2 (1.82, 95.67) 0.001
ChowderB | 1 1 2 50% 6| 24 30 20% 2.50 (0.53, 11.89) 0.4
Chowder C| O 0 0 — 7| 25 32 22% — 1
ChowderD ] 0 2 2 0% 7| 23 30 23% 0(0,—) 1
ChowderE | 0 3 3 0% 7| 22 29 24% 0(0,—) 1
Chili A 0 0 0 — 7| 25 32 22% — 1
Chili B 0 0 0 — 7| 25 32 22% — 1
Chili C* 0 1 1 0% 7| 24 31 23% 0(0,—) 1
Chili D 0 1 1 0% 7| 24 31 23% 0(0,—) 1
Chili E* 0 0 0 — 7| 25 32 22% — 1
Chili F 0 3 3 0% 7| 22 29 24% 0(0,—) 1
Chili G 0 0 0 — 7| 25 32 22% — 1
Chili H 0 1 1 0% 7| 24 31 23% 0(0,—) 1
Chili | 0 2 2 0% 7| 23 30 23% 0(0,—) 1
Chili J 0 2 2 0% 7| 23 30 23% 0(0,—) 1
Chili K 0 5 5 0% 71 20 27 26% 0 (0, —) 0.6

Exposures with significantly increased risks for illness are highlighted in red

The horizontal bar (—) indicates an undefined number (a number divided by zero)
*food that was included on the survey but not present at the cook-off

Mwo chilis listed separately on the survey which are the same food item
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Table 4. Mantel-Haenszel adjusted relative risks for all chili and chowder food items, stratified by exposure to Chowder A —
Chincoteague Chili/Chowder Cook-off, 2017

ALSO ATE CHOWDERA | DID NOT EAT CHOWDER A
Label | 1l | Well | Total | Attack Rate | 11l | Well | Total | Attack Rate MaR';tl‘:\'t'i'\',':‘i'{‘izie('gasﬁ'/{)“é};*d
ChowderB | 56| 15 | 71 79% |4 11 | 15 27% 123 (1.02, 1.47)
ChowderC | 43| 8 | 51 84% |2 | 9 | 11 18% 1.29 (1.07, 1.55)
ChowderD | 53] 17 | 70 76% |4 | 17 | 21 19% 115 (0.96, 1.39)
ChowderE | 74| 19 | 93 80% |2 | 41 | 43 5% 113 (0.93, 1.37)
ChiliA |55| 13 | 68 81% | 5| 27 | 32 16% 1.28 (1.06, 1.55)
ChiiB |38| 10 | 48 79% |2 | 19 | 21 10% 118 (0.96, 1.46)
chiicr |33] 14 | 47 70% |2 9 | 11 18% 1.01 (0.82, 1.26)
ChiliD |55 15 | 70 79% |8 | 41 | 49 16% 1.28 (1.06, 1.54)
ChiiEr |35 7 | 42 83% |4 | 24 | 28 14% 1.29 (1.06, 1.56)
ChiliF |53| 18 | 71 75% | 6| 48 | 54 11% 115 (0.94, 1.40)
Chiic |36| 6 | 42 86% |5 | 31 | 36 14% 133 (1.10, 1.60)
ChiliH |29] 10 | 39 74% |2 | 22 | 24 8% 1.06 (0.84, 1.34)
Chiil  |52] 12 | 64 81% |8 | 52 | 60 13% 130 (1.07, 1.56)
chiid |45] 12 | 57 79% | 5| 45 | 50 10% 115 (0.94, 1.40)
Chilikh |45 16 | 61 74% |5 51 | 56 9% 1.09 (0.88, 1.35)

Adjusted relative risks for illness with confidence intervals that do not include one are highlighted in red.
*food that was included on the survey but not present at the cook-off
Mwo chilis listed separately on the survey which are the same food item
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Figure 1. Number of salmonellosis cases by illness onset date and case status — Chincoteague Chili/Chowder Cook-off,
2017
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The outbreak case definition included illness that occurred after consuming food from the Chili/Chowder Cook-off. Confirmed cases were positive

for Salmonella by culture. Probable cases reported at least three episodes of diarrhea in a 24-hour period OR unquantified diarrhea and at least
one other symptom (nausea, vomiting, fever, chills, abdominal cramps, or dehydration).
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Figure 2. Number of survey participants by illness and age group — Chincoteague Chili/Chowder Cook-off, 2017
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Figure 3. Number of survey participants by illness and state of residence —
Chincoteague Chili/Chowder Cook-off, 2017
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“Other” includes any state with fewer than 10 respondents: West Virginia (3 ill and 3 not), North Carolina

(1illand 1 not), New York (2 not ill), Ohio (2 notill), and Florida (1 not ill).
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Figure 4. Mantel-Haenszel adjusted relative risks of iliness (stratified by Chowder A exposure) compared to the Chowder A
unadjusted relative risk — Chincoteague Chili/Chowder Cook-off, 2017
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Figure 5. Event layout for the Chili/Chowder Cook-off in Chincoteague, Virginia, on September 30, 2017

North
Hand
and Chili EA
Chowder B Chowder A utensil Chowder C ChiliD Chili KA
wash Chowder D
station

Walk-through area

Utensils

West

Walk-through area

jsegq

Hand
Chili | - el - Chili G - .
Chowder E Chili B thvzr;shll Chili A Chili J ChiliH Chili F
station

South

Mwo chilis listed separately on the survey which are the same food item

Page 22 of 24



ACKNOWLEDGEMENTS

The following agencies and people assisted with the investigation:

Eastern Shore Health District DCLS
David Matson Lauren Turner
Kim Wright Christopher Waggener
Keith Privett Stephanie Dela Cruz
William Pfeiffer Elaine McCaffery

Kenneth “Wes” Greene
Iravon Ashby

Cynthia Bull

Scott Chandler

Nancy Decker
Teressa Lynne Downing
Jennifer “JJ” Justis
Patrina Keyes

Ann Lawson

Cheryl Revell
Jonathan Richardson
Chris Taylor

Ramona Kellam
Mickey Kellam

VDH Division of Surveillance
and Investigation
Diane Woolard
Seth Levine
Katherine McCombs
Kelsey Holloman
Stephanie Campbell

VDH Office of Environmental
Health Services
Peri Pearson
Julie Henderson
Shannon Macika

Report prepared and submitted by:

Kelly Shaw

Epidemic Intelligence Service Officer

Virginia Department of Health
April 2018

Page 23 of 24

Sean Kelly

Tim Horseman
Daksha Patel

Mary Scoble
Francis Tannor
Shannon Levesque
Robert Barnes
Olga Hallum
Michelle Hodges
Arian Nassiri
Patricia Crosscut
Leigh Emma Lion
Mary Katherine Dickinson
Mona Johnson
Marc Carpenter
Wes Folston
Lauren Sawtelle
Jessica Maitland

VDH Eastern Region

Larry Hill

Other states

Maryland Department of Health
Pennsylvania Department of
Health



REFERENCES

1.

10.

11.

12.

13.

14.

Scallan E, Hoekstra RM, Angulo FJ, Tauxe RV, Widdowson M-A, Roy SL, Jones JL, Griffin
PM. Foodborne iliness acquired in the United States--major pathogens. Emerg Infect Dis. 2011
Jan;17(1):7-15. PMCID: PMC3375761

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data
capture (REDCap)--a metadata-driven methodology and workflow process for providing
translational research informatics support. J Biomed Inform. 2009 Apr;42(2):377-381. PMCID:
PMC2700030

R Core team. R: A language and environment for statistical computing. R Found Stat Comput
Vienna Austria [Internet]. 2015; Available from: http://www.R-project.org/

Aragon T. epitools: Epidemiology Tools [Internet]. 2017. Available from: https://CRAN.R-
project.org/package=epitools

Katz LS, Griswold T, Williams-Newkirk AJ, Wagner D, Petkau A, Sieffert C, Van Domselaar G,
Deng X, Carleton HA. A Comparative Analysis of the Lyve-SET Phylogenomics Pipeline for
Genomic Epidemiology of Foodborne Pathogens. Front Microbiol. 2017;8:375. PMCID:
PMC5346554

Jackson BR, Griffin PM, Cole D, Walsh KA, Chai SJ. Outbreak-associated Salmonella enterica
serotypes and food Commodities, United States, 1998-2008. Emerg Infect Dis. 2013
Aug;19(8):1239-1244. PMCID: PMC3739514

Heinitz ML, Ruble RD, Wagner DE, Tatini SR. Incidence of Salmonella in fish and seafood. J
Food Prot. 2000 May;63(5):579-592. PMID: 10826714

Matthews J, Venkat H, Sunenshine R, Klein R, Sylvester T, Collins J, Fowle N, Zusy S,
Lumadao P, Ricca M. Investigation of a Local Outbreak of Salmonella Javiana Involving a
Seafood Restaurant Receiving Imported Product, Investigation of a Local Outbreak of
Salmonella Javiana Involving a Seafood Restaurant Receiving Imported Product. Cste, Cste;
2017 [cited 2018 Jan 9]. Available from:

https://cste.confex.com/cste/2017 /webprogram/Paper7784.htmi

Bell RL, Zheng J, Burrows E, Allard S, Wang CY, Keys CE, Melka DC, Strain E, Luo Y, Allard
MW, Rideout S, Brown EW. Ecological prevalence, genetic diversity, and epidemiological
aspects of Salmonella isolated from tomato agricultural regions of the Virginia Eastern Shore.
Front Microbiol. 2015;6:415. PMCID: PMC4423467

Rodriguez A, Pangloli P, Richards HA, Mount JR, Draughon FA. Prevalence of Salmonella in
diverse environmental farm samples. J Food Prot. 2006 Nov;69(11):2576—2580. PMID:
17133798

Huang JY, Patrick ME, Manners J, Sapkota AR, Scherzinger KJ, Tobin-D’Angelo M, Henao
OL, Cole DJ, Vieira AR. Association between wetland presence and incidence of Salmonella
enterica serotype Javiana infections in selected US sites, 2005-2011. Epidemiol Infect.
2017;145(14):2991-2997. PMID: 28803563

Gruszynski K, Pao S, Kim C, Toney D, Wright K, Ross PG, Colon A, Levine S. Evaluating
wildlife as a potential source of Salmonella serotype Newport (JJPX01.0061) contamination for
tomatoes on the eastern shore of Virginia. Zoonoses Public Health. 2014 May;61(3):202—-207.
PMID: 23773825

Reddy SP, Wang H, Adams JK, Feng PCH. Prevalence and Characteristics of Salmonella
Serotypes Isolated from Fresh Produce Marketed in the United States. J Food Prot. 2016
Jan;79(1):6-16. PMID: 26735024

Crim SM, Griffin PM, Tauxe R, Marder EP, Gilliss D, Cronquist AB, Cartter M, Tobin-D’Angelo
M, Blythe D, Smith K, Lathrop S, Zansky S, Cieslak PR, Dunn J, Holt KG, Wolpert B, Henao
OL, Centers for Disease Control and Prevention (CDC). Preliminary incidence and trends of
infection with pathogens transmitted commonly through food - Foodborne Diseases Active
Surveillance Network, 10 U.S. sites, 2006-2014. MMWR Morb Mortal Wkly Rep. 2015 May
15;64(18):495-499. PMID: 25974634

Page 24 of 24



