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Abstract
On Sunday, July 1, 2018, the Environmental Health Division at the Southern Nevada Health District (SNHD)
received reports from the Westgate Las Vegas Resort and Casino involving multiple complaints of
gastrointestinal illness among guests and employees. SNHD utilized an online survey tool to assist in case
finding for local and out of state cases. A total of 363 cases met an outbreak case definition; 358 suspected and
five laboratory-confirmed to have norovirus genogroup II. Approximately, one third of cases (n=119) reported
an exposure at the buffet. An environmental assessment of the buffet resulted in a closure for the duration of the
outbreak. Westgate management implemented extensive facility-wide corrective actions to control for
norovirus. The outbreak investigation was closed on Wednesday, July 18, 2018. To prevent similar outbreaks in
the future, it is recommended for resorts to follow established food safety guidelines in buffet settings,
especially regarding customer utensil usage, follow proper protocols for cleaning emetic events, as well as
exclude ill staff from work and encourage guests to follow proper hand hygiene.
Background
On Sunday, July 1, 2018, the Environmental Health Division (EH) at the Southern Nevada Health District
(SNHD) received reports from the Westgate Las Vegas Resort and Casino (Westgate) involving multiple
complaints of gastrointestinal (GI) illness among guests and employees. A few hours later EH staff arrived on
site to gather additional information and provide preliminary recommendations.
During this initial visit, EH staff learned that the first illnesses were reported to Westgate management on June
28, 2018. These reports of ill persons included hotel guests, attendees at an on-site conference, and employees
from multiple departments, including food service. EH staff provided guidance for the control of a potential
norovirus outbreak to Westgate management including the Norovirus Fact Sheet and SNHD Guidelines for the
Prevention and Control of Norovirus in Hotels/Casinos (See Appendices A and B, respectively).
On Monday, July 2, 2018, SNHD’s Office of Epidemiology and Disease Surveillance (OEDS) partnered with
SNHD’s EH Division and the Southern Nevada Public Health Lab (SNPHL) and SNHD’s Public Information
Office (PIO) and began an outbreak investigation.
Suspect Etiologic Agent
Norovirus is a highly contagious virus recognized as one of the most common causes of acute gastroenteritis
outbreaks among all ages throughout the United States.1 It is estimated, on average, norovirus causes between
19 to 21 million cases of acute gastroenteritis annually.2 Individuals infected with norovirus can shed billions of
copies of the virus and it only requires a few copies to infect an individual.3 The most common symptoms
associated with norovirus are diarrhea, vomiting, nausea, and abdominal cramps. These symptoms usually
develop within 12 to 48 hours after an individual is exposed, with a median incubation period of approximately
33 hours.4 Symptoms of norovirus usually resolve between one and three days. Norovirus can be transmitted
directly or indirectly through fecal-oral and/or vomitus-oral routes of exposure. Exposure can occur when an
individual comes into direct contact with an infected individual, by touching surfaces or objects contaminated
with norovirus, or by consuming food or drink contaminated with norovirus.1 Those who are at higher risk for
severe disease and possible death are elderly individuals (>65 years in age), young children (<5 years in age),
and individuals who are immunocompromised.1
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Investigation Methods
Epidemiologic:
On July 2, 2018, two OEDS staff members and two EH staff members visited the Westgate to interview
Westgate staff, review incident response policies for emetic event cleanup, and tour the facility. During this site
visit, OEDS reviewed the following documents:
1. Employee call-in logs detailing ill staff and where they worked
2. Security logs with information regarding ambulance transfers of ill guests to local hospitals
3. Biohazard logs outlining when and where emetic and diarrheal events occurred on property
Biohazard logs provided information regarding the location and frequency of illness over time while the other
documents assisted in case finding.
In the following days, OEDS obtained line lists from Westgate management of all GI complaints from guests
and staff during the months of June and July. Additionally, OEDS obtained and reviewed medical records from
the local hospitals listed in the security reports.
Descriptive statistics were used to describe reported age, gender, and GI symptoms. Case definitions were
established based on the suspected causative etiologic agent, norovirus.
Case Finding:
In addition to utilizing the information obtained from Westgate management, OEDS utilized multiple methods
for case finding: a confidential online survey, SNHD’s online foodborne illness reporting portal, SNHD’s
foodborne illness complaint database, phone interviews, third-party websites (Yelp and I Was Poisoned), and a
Health Alert Network (HAN) notification to local health providers.
Cases were primarily identified through a confidential online survey developed with Survey Monkey (Appendix
C). This allowed OEDS to reach potentially ill guests who had visited Las Vegas and already returned home.
The survey was launched on July 3, 2018 to assist SNHD in determining the extent of illness and causative
etiologic agent. The link was provided to Westgate management, published on SNHD’s website homepage, and
provided on multiple media outlets (KTNV Las Vegas and Las Vegas Now). OEDS staff followed up on
incomplete surveys with phone interviews or email to obtain complete information.
OEDS staff also reviewed SNHD’s foodborne illness complaint database, Yelp, and I Was Poisoned to identify
additional complaints of GI illness subsequent to eating at any of the food establishments on Westgate property
within 30 days prior to the initial report. OEDS staff conducted telephone interviews with ill persons to obtain
more information regarding symptoms, food history, and additional illness among social contacts.
On July 6, 2018, OEDS drafted and sent a HAN to community healthcare providers alerting them of the
outbreak and providing background information and screening recommendations.
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Case Definitions:
Suspect:
A person who visited the Westgate Las Vegas Resort & Casino resulting in clinical symptoms within 48
hours of their visit between June 16, 2018 to July 12, 2018
OR
An employee who works for or in the Westgate Las Vegas Resort & Casino reporting clinical symptoms
between June 16, 2018 to July 12, 2018 characterized by:
1. Diarrhea and/or
2. Vomiting
Confirmed:
A person who meets the suspect case definition of norovirus infection and had a positive laboratory result
from at least one of the following:
1. Detection of norovirus by real-time two-step quantitative Polymerase Chain Reaction (rt-qPCR)
2. Detection of norovirus by enzyme immunoassays (EIAs)
3. Detection of norovirus by conventional real-time Polymerase Chain Reaction (rtPCR) assay for
genotyping
Microbiological:
A sample of ill persons were asked to provide stool specimens for testing. Specimens were collected and
submitted to the SNPHL. The following tests were performed on stool specimens for enteric pathogens:
1. Stool cultures (Shigella, Salmonella, Yersinia, Campylobacter, and Shiga toxin producing E. coli
[STEC])
2. STEC enzyme immunoassay (EIA)
3. Norovirus nucleic acid (rtPCR)
4. Gastrointestinal panel, film array (Campylobacter, Clostridium difficile toxin A/B, Plesiomonas
shigelloides, Salmonella, Vibrio species, Vibrio cholerae, Yersinia enterocolitica, Enteroaggregative E.
coli (EAEC), Enteropathogenic E. coli (ETEC), Shiga toxin producing E. coli (STEC),
Shigella/Enteroinvasive E. coli (EIEC), Cryptosporidium, Entamoeba histolytica, Giardia lamblia,
Adenovirus F40/41, Astrovirus, Norovirus GI/GII, Rotavirus A, and Sapovirus)
OEDS requested lab results for ill individuals living outside of Clark County, NV who submitted stool samples
to their local healthcare provider for laboratory testing. Results were provided voluntarily and received by
OEDS through secure fax or secure email.
Environmental:
SNHD EH staff performed 11 site visits to the Westgate property in addition to communicating through
multiple phone calls and emails to identify contributing factors for illness transmission and to implement and
oversee corrective actions. Table 1 summarizes the site visits. Staff from EH’s Food Operations, Aquatic
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Health, and Public Accommodations programs assisted in the response to ensure all potential modes of illness
transmission were addressed. A full environmental assessment was conducted in the buffet area in response to
information received from OEDS. The findings from the buffet prompted Food Operations staff to conduct
repeated food safety surveys for all food permits over the course of multiple days. Meanwhile, Aquatic Health
staff surveyed the pool and spas to review disinfection records. Additionally, Public Accommodations staff
surveyed housekeeping and guest rooms to observe disinfection protocols.
Date
7/1/18
7/2/18

7/3/18
7/4/18
7/5/18

Activity
Initial contact to obtain information and provide preliminary
recommendations
Walkthrough of facility with OEDS to identify areas where
illness had been reported and to understand policies for
disinfection

First attempt to inspect buffet, met with chefs instead since it
was not in operation
Environmental assessment of buffet
Surveys of all food outlets to assess potential foodborne
illness risk factors in food handling

7/5/18
7/5/18
7/7/18

Westgate Outlets Addressed
Sit down meeting with Westgate
management
Banquet spaces, banquet kitchen,
garde manger (vegetable prep),
bakery, main kitchen, bars,
environmental services areas with
disinfectant storage, housekeeping,
biohazard disposal areas
Buffet
Buffet
Bakery, Annual Itinerant Low
Risk (AILR) bars, all banquet
dishup areas, main kitchen, pantry
garde manger (vegetable prep),
Edge Steakhouse, Fresco Italiano
Kitchen, main dish room,
convention center snack bar,
butcher shop, bulk warehouse,
Benihana, 888 Noodle Bar, Zen
Lounge, Rikki Tiki Sushi Bar, Silk
Road Asian Bistro, Sid’s Café,
central potwash, room service,
Fortuna Snack Bar, Court Deli,
Sportsbook Bar, Tempo Bar,
Showcase Bar, Cabaret bars,
Timeshare Sales Buffet and Bar,
Pool Bar and Grill, Employee
Dining Room, Court Deli
Guest rooms, housekeeping
Pool, men’s and women’s spas

Hotel disinfection survey
Pool survey
Follow up surveys of food outlets to assess potential
Edge Steakhouse, Fresco Italiano,
foodborne illness risk factors in food handling
7/8/18
Follow up surveys of food outlets to assess potential Sportsbook Grill, Sid’s Café, Pool
foodborne illness risk factors in food handling
Grill and Bar
7/10/18 Follow up surveys of food outlets to assess potential Sid’s Café, Employee Dining
foodborne illness risk factors in food handling
Room, Pool Grill and Bar,
Benihana
7/17/18 Reinspection of Buffet
Buffet
Table 1. Summary of Environmental Health site visits.
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In addition to on-site visits, EH staff also provided assistance to Westgate management through phone and
email communications. These communications involved reviewing chemical information to ensure
effectiveness against norovirus and reviewing policies and procedures for food safety, emetic event clean up,
and training.
No environmental health follow-up was conducted at the various events as they had all concluded by the time of
response.
RESULTS
Epidemiologic Results:
No additional complaints regarding foodborne illness were found on Yelp or I Was Poisoned from June 2, 2018
through July 2, 2018. On June 21, 2018, OEDS received an online complaint reporting GI illness from a guest
who stayed at Westgate and reported eating at two food establishments on property. The complainant reported
symptom onset on June 18, 2018. The average incubation period for norovirus is 12 to 48 hours. Based on the
incubation period for norovirus, OEDS reviewed complaints in the database from June 16, 2018 to July 12,
2018. OEDS identified an additional 83 complaints in the form of incoming phone calls from complainants,
online complaints submitted through SNHD’s online foodborne complaint system, and follow-up with
complainants by phone interview. Of the additional 83 complaints, 44 met an outbreak case definition; suspect
or confirmed.
Survey Results:
On Wednesday, July 18, 2018, OEDS closed the survey and the investigation was closed. There was a total of
614 survey responses received with a 62% completion rate. Of the 614 total survey responses, 378 responses
were completed and reported GI illness. Of these 378 complete responses, 319 met an outbreak case definition;
suspect or confirmed. Through survey responses, phone interviews, and online reports the total number of
complaints meeting an outbreak case definition was 363. Of these cases, 358 were suspected and five were labconfirmed.
The epidemic curve is shown in Figure 1, which displays the case finding results. Approximately 92% of
reported onsets occurred between June 26, 2018 and July 5, 2018. Survey respondents consisted of
approximately 92% guests (n=335) and 8% employees (n=28). The last reported case associated with the
outbreak was July 13, 2018 but was not considered to contribute to ongoing exposure at the Westgate. This
case’s symptoms developed post resort and casino stay. The last reported case where ongoing exposure could
occur at the Westgate was July 10, 2018. The median duration of symptoms was two days.
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The median age of reported ill persons was 44 years (n=363, range 1-83 years). Among the 363 reported cases
approximately 56% were female (n=205) and 44% were male (n=158). Approximately 94% reported diarrhea
(n=340) and 79% reported vomiting (n=286). Table 2 provides the summary of reported symptoms among
reported onsets.
Reported symptoms
Fever
Diarrhea
Vomiting
Abdominal cramps
Muscle aches
Headache
Fatigue
Nausea

# of complaints (n =363)
181
340
286
283
215
234
294
310

% of complaints
49.9
93.7
78.8
78.0
59.2
64.5
81.0
85.4

Table 2. Reported symptoms by guests and employees associated with the Westgate, June 18th
through July 8th.

Survey participants were asked to complete the survey regardless of illness. There were 38 respondents who did
not report experiencing symptoms.
Between June 18, 2018 and July 8, 2018, the Westgate simultaneously hosted two events onsite. Complainants
also reported attending five nearby off-site events. Table 3 provides a summary of guests who reported GI
illness by reported event.
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Reported Event*
Not mentioned

# of complaints (n= 363)
198

% of complaints
54.55

Onsite #1
Onsite #2

23
40

6.34
11.02

Offsite #1
Offisite #2
Offsite #3
Offsite #4
Offsite #5

32
1
36
12
21

8.82
0.28
9.92
3.31
5.79

Table 3. Complaints associated with reported events, June 18th through July 8th.
*events held on-site and guests staying at resort with events off-site

Approximately 55% of the reported complaints of GI illness did not mention attending an event.
Table 4 provides complaints associated with food establishments located in the Westgate. Initial responses of
information from phone complaints and online complaints submitted to SNHD’s foodborne illness complaint
system suggested the Fresh Buffet as a starting point for EH inspection. Approximately 33% of ill individuals
(n=119) reported eating at the Fresh Buffet. Survey responses for non-ill individuals did not provide enough
information to run statistical analysis for measures of association among the food establishments reported.
Table 4 shows reported food establishments located in the Westgate but does not include food establishments
reported by complainants who ate off property.
Reported establishments
Edge Steakhouse
Fortuna
Fresh Buffet
Rikki Tiki Sushi
Sid's Café
Silk Road Asian Bistro
Starbucks
Superbook Bar

# of complaints (n= 363)
5
13
119
2
42
3
42
8

% of complaints
1.38
3.58
32.78
0.55
11.57
0.83
11.57
2.2

Table 4. Complaints associated with reported food establishments, June 18th through
July 8th.

Additional responses of information suggested emetic events were witnessed by guests at the pool prompting an
EH survey of all bodies of water. Approximately 11% of survey participants (n=41) reported going to the pool.
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Environmental Health Results:
Food
EH staff attempted to conduct an environmental assessment at the Fresh Buffet on July 3, 2018, but the outlet
was closed for the day. Instead, EH staff met with chefs and discussed controls necessary to contain a potential
foodborne norovirus outbreak.
EH staff returned on July 4, 2018 to observe the buffet in operation. Multiple foodborne illness risk factors were
observed, including both contamination and proliferation concerns. The numerous contamination issues
observed included: staff not washing hands when required, staff washing hands improperly, improper cleaning
and sanitizing of food utensils (rinsing utensils in the hand sink rather than washing, rinsing, and sanitizing
them in the dishwasher), sanitizing surfaces with wiping cloths that had little to no sanitizer residual, not
cleaning and sanitizing surfaces when necessary, and excessive occasions of tong handles stored touching ready
to eat food after customer use throughout the buffet. Numerous proliferation concerns were also noted including
foods stored beyond their expiration date, foods stored in malfunctioning refrigeration, inability to maintain
foods at safe cold-holding temperatures (one malfunctioning walk-in, two malfunctioning reach-ins), and foods
stored at room temperature after cooking with no tracking of time spent in the temperature danger zone. Due to
the complaints of illness associated with dining at this outlet, paired with the observed food safety concerns and
the malfunctioning refrigeration, SNHD and Westgate management mutually agreed to close the buffet.
Westgate has dozens of food outlets on property, all under the same management except for a few leased
spaces. To ensure that the same risk factors for foodborne illness observed in the buffet were not occurring in
other food outlets, SNHD began food safety surveys of all food outlets on July 5, 2018 A summary of the
observations noted on July 5, 2018 are summarized in Appendix D.
Aquatic Health
On July 5, 2018, Aquatic Health staff surveyed the pool and spas. EH staff reviewed disinfection logs and no
issues were noted. Complainants reported witnessing emetic and fecal events at the pool however no emetic or
diarrheal events were logged in disinfection records by Westgate staff. EH staff advised that all bodies of water
be treated for a fecal incident protocol per CDC guidelines. Educational resources were provided (see Appendix
E).
Public Accommodations
On July 5, 2018, EH Public Accommodations staff followed up with Westgate management to verify
disinfection procedures. Disinfectants in use were verified to be effective against norovirus. Housekeeping carts
were observed to be set up properly to prevent cross contamination between dirty and clean linens. The
biohazard containment room for soiled linens was observed to be tidy with no hazards.
Corrective Actions taken by Westgate
On July 17, 2018, EH staff conducted a successful reopening inspection on the buffet. Westgate management
opted to keep the buffet closed until Friday July 20, 2018 to continue implementing corrective actions and
training with food staff. By this time, Westgate management had implemented the following corrective actions
in the buffet:
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1. One additional food worker was added to monitor customer tong usage and discard foods where tong
handles had fallen into the food,
2. One room chef was stationed at the buffet at all times to provide active managerial control,
3. Refrigeration logs were implemented, to be filled out by the runners every 2 hours, to be reviewed by
the room chef daily, and to be spot checked by the executive chef as needed,
4. Time as a Public Health Control plan has been updated and addresses all foods not under temperature
control,
5. Buffet layout was updated to make all dishes easier to reach, with the intentions of increasing customer
compliance of proper tong handle storage,
6. Training was conducted for all food staff on proper handwashing and sanitation and ongoing monitoring
of food safety by leadership was implemented,
7. Malfunctioning equipment was repaired,
8. Facility deep cleaned repeatedly,
9. Food safety consultant was hired.
The following corrective actions were taken facility-wide:
1. Biohazard response plan was updated to require a disinfection radius of 30 feet after emetic events,
2. Environmental services staff were stationed in restrooms to disinfect stalls between uses,
3. Room service flagged rooms with guests who ordered room service items indicative of a stomach ache
to be deep cleaned before turning the room over to the next guest,
4. All flagged rooms, rooms with a sick guest, or rooms with an emetic event were taken off line to be deep
cleaned by disinfection before turning over to the next guest,
5. Biohazard log was updated to include emetic events occurring at the pool,
6. Contractors were hired to fog disinfectant in multiple areas across the hotel,
7. Demerits that were typically given to staff calling in sick from work were removed for any staff member
calling in with foodborne illness symptoms,
8. Bars switched to using single-use cups,
9. Disinfection frequency of high-touch areas (elevator buttons, door handles, etc.) was increased,
10. Chemicals used for disinfection were updated to those that were effective against norovirus.
Microbiological Results:
OEDS distributed six stool specimen kits to ill individuals and received four kits back. Of the four stool
specimens collected and submitted to the SNPHL for testing, three specimens tested positive for norovirus
genogroup GII and one tested negative for norovirus. All stool cultures and STEC tests were negative.
Positive specimens were sent to the California Department of Public Health – Viral and Rickettsial Disease
Laboratory for genetic sequencing. Of the three positive specimens for Norovirus GII, two specimens were
confirmed norovirus GII.P17 and one was unknown.
OEDS received lab results from two ill individuals who did not reside in Clark County, NV. Submitted lab
results showed positive PCR tests for norovirus GII. It is unknown if genetic sequencing was done for the two
out of jurisdiction cases. Lab results revealed no evidence of any other enteric pathogens for both individuals.
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Discussion and Recommendations
The causative etiologic agent of this outbreak was identified as norovirus genogroup GII. Norovirus outbreaks
are known to be associated with significant morbidity5 as observed with the substantial number of complaints
(n=363) that met an outbreak case definition. Identifying an exact source is often challenging with norovirus
because it is a highly contagious microorganism with a very low infectious dose and multiple modes of
transmission.6,7 The epidemic curve observed in this outbreak suggests a continuous source transmission
associated to exposure to the Westgate.
The epidemiological data collected during this outbreak investigation were insufficient in determining an exact
environmental source within the Westgate property. No environmental samples were collected during the
investigation. OEDS identified 363 cases associated with this outbreak, five of which were lab-confirmed to
have norovirus GII. It is unclear how norovirus entered the Westgate. There are several possible explanations
for how norovirus transmission occurred during this outbreak.
One notable potential route of transmission identified during the investigation was the Fresh Buffet. The
Westgate was running a promotion at the time that included a buffet coupon when booking a hotel reservation
through a certain website, likely increasing the number of guests visiting the buffet leading up to the outbreak.
Approximately 33% of complainants reported dining at the Fresh Buffet. EH conducted an environmental
assessment at the Fresh Buffet resulting in its closure. During the assessment, EH staff identified multiple
contributing factors that may have contributed to foodborne transmission: the handles of multiple customer
tongs were stored touching ready to eat foods and improper sanitization by food workers was observed. While
multiple proliferation concerns were also observed at the Fresh Buffet, they likely had negligible effect on this
outbreak since norovirus cannot replicate outside of a host. It is likely that norovirus was introduced to the
buffet by an ill patron or employee and spread via contamination of utensils, food, and surfaces.
SNHD was unable to prove or disprove that the Fresh Buffet was the initial source of the outbreak. The public
emetic and fecal events reported at the pool also could have contributed to the spread of norovirus; 11% of
cases reported going to the pool. Additionally, there could have been transmission associated with the banquet
events that went uninvestigated due to timing; 6% of complaints reported participating in Onsite Event #1.
Additionally, telephone interviews revealed complainants heard that a sizeable proportion of ill persons were
mostly staying in one specific guestroom tower. OEDS did not have enough information to confirm or deny this
theory.
The closure of the buffet and the extensive property-wide corrective actions involving food safety, aquatic
health, and housekeeping implemented by Westgate management likely assisted in the short outbreak duration.
The outbreak was identified on July 1, 2018 and the investigation was closed on July 18, 2018, four incubation
periods after the last symptom onset.
The investigation benefitted from open communication between Westgate management and SNHD. Early site
visits established clear lines of communication between the entities to ensure prompt responses. The Westgate
was receptive to SNHD recommendations and cooperative throughout the investigation.
Limitations
There were several limitations in our investigation. Sampling issues, survey access, survey fraud, and absence
of an interviewer are some disadvantages to relying on surveys as a tool for outbreak investigations. Survey
participants were required to provide their role as a survey participant (guest or employee), first name, last
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name, state of residence, and phone number. Although confidentiality was assured, participants may have been
reluctant to participate and admit illness as suggested by apprehension expressed in phone interviews. It was
also reported that the management of one event instructed attendees not to report their illness to SNHD for fear
of that event being associated with the outbreak and potential ramifications. Aside from the survey responses,
the other sources of information used in case finding were also limited. Security logs and biohazard logs do not
differentiate between vomiting due to excessive heat exposure, excessive drinking, or communicable illness.
Employee call-in logs do not require employees to provide a reason for calling in to work.
Multiple factors make norovirus outbreaks challenging to control: low infectious dose, multiple routes of
exposure, and general symptoms resulting in the illness being under-diagnosed. To prevent similar outbreaks in
the future, it is recommended to follow established food safety guidelines in buffet settings, especially regarding
customer utensil usage, to follow proper emetic event clean up protocols, and to exclude ill staff and encourage
guests to follow proper hand hygiene. These simple measures, may substantially reduce transmission of
norovirus.
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