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On September 27, 2011, three clinical isolates of Salmonella enterica serotype
Bovismorbificans with indistinguishable pulsed-field gel electrophoresis (PFGE) patterns were
identified by the District of Columbia Public Health Laboratory (PHL). Human infection with
S. Bovismorbificans is rare in the United States. Through query of PulseNet, the national
molecular subtyping network for foodborne disease surveillance, six additional cases with
indistinguishable PFGE patterns were identified in three states (Maryland, Michigan and
Virginia) during the prior 60 days. All nine patients had eaten at restaurants in the District of
Columbia (DC) or northern Virginia <2 weeks before illness onset. This report summarizes the
investigation led by the DC Department of Health (DOH), in which 23 cases of S.
Bovismorbificans infections were identified among persons from seven states and DC, with
illness onset during August 19—November 21, 2011. On May 30, 2012, traceback indicated that
contaminated tahini (sesame seed paste) used in hummus prepared at a Mediterranean-style
restaurant in DC was a plausible source of Salmonella infections. DOH restricted the sale of
hummus and prohibited the use of hummus ingredients in other food items at implicated
restaurants to prevent further illness. This investigation also illustrates challenges associated
with ingredient-driven outbreaks and the value of PulseNet for identifying clusters of cases that
are geographically dispersed.

Epidemiologic Investigation

PulseNet* was used throughout the investigation to monitor the outbreak PFGE pattern, a
pattern new to PulseNet. Cases were defined as laboratory-confirmed S. Bovismorbificans
infection with the PFGE pattern of the outbreak strain in a person anywhere in the United
States with illness onset during August 2011—January 23, 2012.

State and local health departments, CDC, and the Food and Drug Administration (FDA)
collaboratively investigated the outbreak. A total of 23 culture-confirmed cases with PFGE
patterns indistinguishable from the outbreak strain were identified. Illness onsets occurred
during August 19—November 21, 2011, and peaked during September 8—October 12 (Figure 1).
The majority of cases were identified in the mid-Atlantic region of the United States: DC
(eight), Maryland (seven), and Virginia (three). One case per state was identified in California,
Delaware, Michigan, New Hampshire, and New Jersey (Figure 2). State health department
staff members conducted open-ended interviews and obtained information about 22 patients.
These interviews indicated that most of the patients had eaten at restaurants in the DC
metropolitan area. A structured questionnaire was used to reinterview eight of the patients in
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three states and DC to assess exposures to approximately 500 types of restaurants, foods, and
animals during the week before illness onset. Mediterranean-style food and restaurants
commonly were mentioned. Three patients were reinterviewed with a targeted questionnaire
that focused on Mediterranean-style restaurant and food exposures. Interview methodologies
varied during the course of the investigation and among health departments (e.g., exposure
data are missing for some patients who were not asked or did not report exposure to specific
foods).

Among the 22 patients with exposure information, 20 (91%) reported eating at a restaurant in
the DC metropolitan area (Table). Among 15 patients asked about Mediterranean-style
restaurant exposure, 14 (93%) indicated that they had eaten at a Mediterranean-style
restaurant in the DC metropolitan area, including six restaurants in DC and two in northern
Virginia. Through either open-ended or targeted interviews, nine (69%) of 13 patients reported
eating at restaurants A, B, or C, and three of eight reported eating at DC restaurants, before
symptom onset. Sixteen (84%) of 19 patients reported eating Mediterranean-style food; 10
(67%) of 15 patients reported eating hummus. Other commonly reported foods eaten were
lettuce (11 of 14; 79%), chicken (11 of 15; 73%), tomato (11 of 15; 73%), and cucumber (nine of
11; 82%).

Median age of the 23 patients was 27 years (range: 20—87 years); 13 (57%) were female. One
patient was asymptomatic. Among the 22 symptomatic patients, 21 (96%) had one or more
symptoms consistent with Salmonella infection: 21 reported diarrhea (defined as three or more
loose stools during 24 hours), 16 (73%) reported abdominal cramps, 16 (73%) reported nausea,
15 (68%) reported fatigue, 13 (59%) reported fever, seven (32%) reported bloody diarrhea, and
four (18%) reported vomiting. All 23 patients received outpatient medical care. No
hospitalizations or deaths were reported.

Environmental Investigation

During November 7—8, DOH visited restaurants A and B to collect food samples; 15 prepared
foods, including hummus and hummus ingredients (e.g., tahini), were collected for laboratory
testing. Investigators learned that restaurants A, B, and C had the same owner. Restaurant A
performed all food preparation for restaurants B and C; specific food items, including hummus
and tzatziki sauce, were prepared at restaurant A and delivered to restaurants B and C for sale
to customers.

DC PHL isolated S. Bovismorbificans from the hummus sample collected from restaurant A.
The two enzymes (Xba1 and Bin1) PFGE pattern of this isolate was indistinguishable from that
of the cases (patterns TDFX.0108 and TDFA26.0006, respectively). All other food items tested
negative for Salmonella. An additional 18 samples of ingredients and prepared foods were
collected during inspections of restaurants A, B, and C during November 16—-17. S.
Bovismorbificans with a PFGE pattern indistinguishable from the outbreak strain was isolated
from one sample of hummus collected from each of restaurants A and C; all other food samples
tested negative for Salmonella. DOH also cited restaurants A, B, and C for multiple food safety
violations, including inadequate food temperature control, insufficient hand washing, and the
presence of insects and other pests.

On November 18, DOH issued an embargo on hummus and hummus ingredients (tahini,
chickpeas, garlic, lemon juice, salt, and olive oil) from restaurant A. DOH ordered the
restaurants’ owner to restrict the preparation of hummus and use of hummus ingredients in
other foods (e.g., tahini used in falafel), the delivery of hummus to restaurants B and C, and the
sale of hummus at all three restaurants until the source of contamination was identified. On
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November 14, the Virginia Department of Health visited the two northern Virginia
Mediterranean-style restaurants specifically mentioned by patients to collect food samples and
obtain food supplier information. Tracebacks performed for restaurants A and B and one
Virginia restaurant revealed multiple food items purchased from a common distributor in
northern Virginia that provided bulk food items for restaurants. The Virginia Department of
Agriculture and Consumer Services visited the warehouse distributor to obtain lot numbers of
hummous ingredients (tahini and chickpeas) and to collect food samples. All food samples
collected from the northern Virginia restaurants and from the distributor tested negative for
Salmonella.

On November 30, FDA and PHL conducted environmental sampling at restaurant A. Seven
food handlers, including five kitchen staff members and two delivery drivers, worked at
restaurant A; none reported gastrointestinal symptoms during the prior month. On December
7, stool specimens were collected from all five kitchen staff members, but not the two drivers
who delivered prepared food from restaurant A to restaurants B and C; the drivers reportedly
had limited contact with foods. Salmonella was not isolated from any of the restaurant A
environmental samples or food handler stool specimens.

DOH lifted the embargo on hummus and hummus ingredients at restaurants A, B, and C
during February 2012 because no additional cases had been reported and food safety violations
had been corrected. Additional food samples were collected, including hummus; no Salmonella
was isolated.

On May 30, 2012, traceback by FDA suggested that tahini (sesame seed paste) used in hummus
was a plausible source for Salmonella infections. The traceback revealed tahini used at the
different restaurants in the DC metropolitan area came from a common foreign manufacturer
from Lebanon associated with recent Salmonella outbreaks in Canada. FDA issued a mandate
that all products imported from this manufacturer undergo Salmonella testing before entry
into the United States. At the time of this report, FDA recommended coordination with
Canadian officials to conduct a foreign inspection of the tahini manufacturing plant.

Reported by
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Editorial Note

Since 2001, S. Bovismorbificans has been identified in only five other foodborne outbreaks in
the United States (1). These outbreaks have been linked to alfalfa sprouts, homemade cheese,
pasta salad, striped bass, and one unknown source (1). During 2009, S. Bovismorbificans
infections accounted for 62 (0.15%) of 40,828 Salmonella cases reported nationally (2). During
the previous decade, S. Bovismorbificans outbreaks in Finland, Germany, and Australia have
been linked to vegetables (3—5).

During this multistate outbreak, 23 cases of S. Bovismorbificans infection with matching PFGE
patterns were identified. Tahini used in hummus prepared at restaurant A, a Mediterranean-
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style restaurant in DC, was a plausible source of S. Bovismorbificans infection for at least 10 of
the patients. The sale of this hummus by two additional DC restaurants (restaurants B and C)
broadened the opportunity for exposure.

This outbreak illustrates the challenges associated with ingredient-driven outbreaks and the
importance of PulseNet in reporting cases in different states. Only 10 of 15 patients with
information about hummus exposure reported eating hummus before illness onset. However,
patients who did not report eating hummus might have eaten Mediterranean-style foods
prepared with tahini, even if they did not recall eating Mediterranean-style food. Other
commonly reported foods, particularly lettuce, chicken, tomato, and cucumber, were
consumed before illness onset, but consumption was not limited to Mediterranean-style
restaurants.

This is the first report of S. Bovismorbificans associated with tahini in the United States.
Sesame seeds used to make tahini are high in fats, similar to peanuts. Salmonella species can
survive for long periods in high fat foods (e.g., peanut butter), and if seeds or nuts are
improperly processed (e.g., roasted at inadequate temperatures). Recalls of tahini for possible
Salmonella contamination have occurred in the United States, but an outbreak as a result of
tahini consumption has never been reported (6,7). The brand of tahini implicated in this
outbreak previously was recalled in Canada for contamination with Salmonella Cubana
(September 2011) (8) and Salmonella Seftenberg (February 2012) (9). How this tahini brand
was contaminated with three different Salmonella serotypes requires further investigation.

The findings in this report are subject to at least two limitations. For this study, interviewing
methodology across jurisdictions was inconsistent. Not all patients were interviewed with the
structured or targeted questionnaire, and several patients were not available for follow-up.
Second, Salmonella was not detected in the samples of tahini tested, but was determined
through traceback to be a plausible source.

Determining the source of any ingredient-driven outbreak is challenging. Public health officials
should 1) routinely perform PFGE and report cases to PulseNet to identify cases outside of a
geographic cluster, 2) identify frequently reported restaurants, or restaurant clusters, to obtain
information on specific food items that are served at more than one restaurant, and 3) inquire
about the shelf-life and turnover rates of products and ingredients used in restaurants to help
to determine the product's exposure time window during the outbreak. In addition, public
health officials and consumers should be informed that products made from imported sesame
seed paste have been associated with Salmonella outbreaks and should be considered as
possible sources for foodborne illness in the United States.
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at is already known on this topic?

ISalmonella is the most commonly reported cause of bacterial enteric infections in the United
States, but determining the cause of an ingredient-driven outbreak is challenging.

What is added by this report?

In September 2011, three clinical isolates of Salmonella enterica serotype Bovismorbificans
with indistinguishable pulsed-field gel electrophoresis (PFGE) patterns were identified in the
District of Columbia (DC). Through PulseNet, the national molecular subtyping network for
foodborne disease surveillance, six additional recent cases with indistinguishable PFGE
patterns were identified. All nine patients had eaten at one of three restaurants in DC.
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Investigation led to 23 cases with the same PFGE pattern in seven states and DC. Imported
tahini (sesame seed paste) used in hummus prepared at a Mediterranean-style restaurant in
DC was a plausible source of the infections.

'What are the implications for public health practice?

Public health officials and consumers should know that products made from imported sesame
seed paste have been associated with Salmonella outbreaks and should be considered as
possible sources for foodborne illness in the United States. For ingredient-driven outbreaks,
public health officials should use PulseNet to link geographically dispersed cases and attempt
to identify clusters to obtain information on specific exposures common to patients.

FIGURE 1. Number of culture-confirmed cases (n = 23) with infections of
outbreak strain of Salmonella enterica serotype Bovismorbificans, by date of
illness onset or stool culture* — United States, August 19—November 21, 2011
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* For one asymptomatic case.

Alternate Text: The figure above shows the number of culture-confirmed cases (n = 23) with
infections of outbreak strain of Salmonella enterica serotype Bovismorbificans, by date of
illness onset or stool culture in the United States, during August 19-November 21, 2011. A total
of 23 culture-confirmed cases with PFGE patterns indistinguishable from the outbreak strain
were identi-fied. Illness onsets occurred during August 19-November 21, 2011, and peaked

during September 8-October 12.

FIGURE 2. Number and location of Salmonella enterica serotype
Bovismorbificans case detections — United States, August—December 2011*
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* A total of 23 persons infected with the outbreak strain of S. Bovismorbificans were reported
from seven states and the District of Columbia, including eight in the District of Columbia,
seven in Maryland, three in Virginia, and one each in Delaware, California, Michigan, New
Hampshire, and New Jersey.

Alternate Text: The figure above shows the number and location of Salmonella enterica
serotype Bovismorbificans case detections in the United States, during August- December
2011. The majority of cases were identified in the mid-Atlantic region of the United States:
District of Columbia (eight), Maryland (seven), and Virginia (three). One case per state was
identified in California, Delaware, Michigan, New Hampshire, and New Jersey.

TABLE. Restaurant and food exposures reported by patients in Salmonella
enterica serotype Bovismorbificans outbreak — United States, August—
December 2011

Exposure No. with exposure No. reporting (%)
information exposure

Location

District of Columbia metropolitan- | 22 20 (91)

area restaurant

Any Mediterranean-style 15 14 (93)

restaurant

Restaurants A, B, or C 13 9 (69)

Type of food

Mediterranean-style foods 19 16 (84)

Hummus 15 10 (67)
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Other commonly reported foods

Cucumber 11 9 (82)
Lettuce 14 11 (79)
Chicken | 15 11 (73)
Tomato 15 11 (73)
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