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While investigating an outbreak of gastrointestinal disease 
associated with a restaurant, the New York City Department of 
Health and Mental Hygiene (DOHMH) noted that patrons had 
reported illnesses on the business review website Yelp (http://
www.yelp.com) that had not been reported to DOHMH. To 
explore the potential of using Yelp to identify unreported out-
breaks, DOHMH worked with Columbia University and Yelp 
on a pilot project to prospectively identify restaurant reviews 
on Yelp that referred to foodborne illness. During July 1, 
2012–March 31, 2013, approximately 294,000 Yelp restaurant 
reviews were analyzed by a software program developed for 
the project. The program identified 893 reviews that required 
further evaluation by a foodborne disease epidemiologist. Of 
the 893 reviews, 499 (56%) described an event consistent with 
foodborne illness (e.g., patrons reported diarrhea or vomiting 
after their meal), and 468 of those described an illness within 
4 weeks of the review or did not provide a period. Only 3% of 
the illnesses referred to in the 468 reviews had also been reported 
directly to DOHMH via telephone and online systems during 
the same period. Closer examination determined that 129 of 
the 468 reviews required further investigation, resulting in tele-
phone interviews with 27 reviewers. From those 27 interviews, 
three previously unreported restaurant-related outbreaks linked 
to 16 illnesses met DOHMH outbreak investigation criteria; 
environmental investigation of the three restaurants identified 
multiple food-handling violations. The results suggest that 
online restaurant reviews might help to identify unreported 
outbreaks of foodborne illness and restaurants with deficien-
cies in food handling. However, investigating reports of illness 
in this manner might require considerable time and resources.

Project Protocol
Beginning in April 2012, Yelp provided DOHMH with a private 

data feed of New York City restaurant reviews. The feed provided 

data publicly available on the website but in an XML format, and 
text classification programs were trained to automatically analyze 
reviews. For this pilot project, a narrow set of criteria were chosen to 
identify those reviews with a high likelihood of describing foodborne 
illness. Reviews were assessed retrospectively, using the following 
criteria: 1) presence of the keywords “sick,” “vomit,” “diarrhea,” or 
“food poisoning” in contexts denoting foodborne illness; 2) two or 
more persons reported ill; and 3) an incubation period ≥10 hours. 
Ten hours was chosen because most foodborne illnesses are not 
caused by toxins but rather by organisms with an incubation period 
of ≥10 hours (1). Data mining software was used to train the text 
classification programs (2). A foodborne disease epidemiologist 
manually examined output results to determine whether reviews 
selected by text classification met the criteria for inclusion, and pro-
grams with the highest accuracy rate were incorporated into the final 
software used for the pilot project to analyze reviews prospectively. 

The software program downloaded weekly data and provided 
the date of the restaurant review, a link to the review, the full 
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review text, establishment name, establishment address, and 
scores for each of three outbreak criteria (i.e., keywords, number 
of persons ill, and incubation period), plus an average of the three 
criteria. Scores for individual criteria ranged from 0 to 1, with a 
score closer to 1 indicating the review likely met the score criteria. 

Reviews submitted to Yelp during July 1, 2012–March 31, 
2013 were analyzed. All reviews with an average review score 
of ≥0.5 were evaluated by a foodborne disease epidemiologist 
(Figure). Because the average review score was calculated by 
averaging the individual criteria scores, reviews could receive 
an average score of ≥0.5 without meeting all individual criteria. 
Reviews with an average review score of ≥0.5 were evaluated 
for the following three criteria: 1) consistent with foodborne 
illness occurring after a meal, rather than an alternative expla-
nation for the illness keyword; 2) meal date within 4 weeks of 
review (or no meal date provided); 3) two or more persons ill 
or a single person with symptoms of scombroid poisoning or 
severe neurologic illness. Reviews that met all three of these 
criteria were then investigated further by DOHMH. In addi-
tion, reviews were investigated further if manual checking 
identified multiple reviews within 1 week that described recent 
foodborne illness at the same restaurant.

To identify previously reported complaints of foodborne 
illness, reviews were compared with complaints reported to 
DOHMH by telephone or online at 311, New York City’s non-
emergency information service that can be used by the public to 
report suspected foodborne illness (3). Yelp reviews categorized 

as indicating recent or potentially recent illness were compared 
with complaints from the previous 4 weeks in the 311 database. 
To follow up with reviewers, DOHMH created a Yelp account 
to send private messages to reviewers’ Yelp accounts. Reviewers 
needed to log in at Yelp to view their messages. 

For reviews not requiring further investigation and not found 
in the 311 database, DOHMH sent messages advising reviewers 
of the availability of 311 reporting. For reviews requiring further 
investigation, DOHMH sent messages requesting telephone 
interviews. Reviewers consenting to interviews were asked 
to provide details about the restaurant visit, meal date, foods 
consumed during the meal, party size, illness symptoms, and a 
history of foods consumed in the 3 days before symptom onset.

Review-Based Findings
During July 1, 2012–March 31, 2013, the software system 

screened approximately 294,000 reviews and identified 893 
with an average score of ≥0.5, indicating possible foodborne 
illness (Figure). Of these reviews, 499 (56%) described an event 
consistent with foodborne illness, as determined by the manual 
checking of a foodborne epidemiologist. This equated to an 
average of 23 reviews evaluated by a foodborne epidemiolo-
gist each week, with an average of 13 reviews categorized as 
consistent with foodborne illness. The remaining 394 (44%) 
reviews contained keywords but did not suggest foodborne 
illness (e.g., “I didn’t get sick at all after my meal”). 
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FIGURE. Results of investigation of online reviews by restaurant patrons that referred to possible foodborne illness — pilot project, New York City, 
July 1, 2012–March 31, 2013
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environmental investigations 

were conducted

Abbreviation: DOHMH = Department of Health and Mental Hygiene.
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Of the 499 reviews describing an event consistent with food-
borne illness, 468 (94%) indicated recent or potentially recent 
illness. Of these 468 reviews, only 15 (3%) were also reported 
to 311 during the same period. A total of 339 reviews that 
indicated only one person became ill and had no scombroid 
poisoning or severe neurologic symptoms were excluded, leav-
ing 129 reviews that required further investigation (Figure). Of 
the 129, a total of 27 (21%) reviewers completed a telephone 
interview inquiring about meals and illnesses. The median time 
from review date to DOHMH contact to schedule a telephone 
interview was 8 days. The interviews provided information on 
27 restaurants, and 24 restaurants were identified as potential 
locations of recent exposure because the meal dates were within 
4 weeks of the interview. 

From the 27 interviews, DOHMH determined whether the 
complaints warranted an outbreak investigation by consider-
ing the following criteria: 1) more than one person became 
ill, 2) no other common meals were suspected, 3) ill persons 
lived in different households, and 4) the cases had similar 
onset periods (indicating a likely foodborne cause rather than 
person-to-person transmission). For scombroid poisoning or 
neurologic symptoms, DOHMH considered whether symp-
toms and onset were consistent with scombrotoxin, ciguatera 
toxin, or botulism poisoning. 

Three outbreaks meeting DOHMH outbreak investiga-
tion criteria were identified, accounting for 16 illnesses not 
previously reported to DOHMH. Interviews with reviewers 
identified likely food items associated with illness at each of the 
three restaurants: house salad, shrimp and lobster cannelloni, 
and macaroni and cheese spring rolls (Table). The reviews of 
the three restaurants had been posted on Yelp 2–5 days after 
the meals. Environmental investigations were conducted at two 
of the three restaurants during the week after the interviews; a 

routine DOHMH inspection had already been conducted at 
the other restaurant 2 days after the meal. The two investiga-
tions and the routine inspection identified multiple violations 
at each of the outbreak restaurants (Table). Investigators were 
unable to obtain laboratory data that might have identified 
the infectious agents. 

Discussion

In a New York City DOHMH pilot project, of 468 recent or 
potentially recent online foodborne illness complaints posted on 
Yelp and reviewed by foodborne epidemiologists, three previ-
ously unreported restaurant outbreaks were identified. Because 
foodborne cases have a common exposure, a restaurant patron 
review-based system can identify small, point-source outbreaks 
that are not easily found by systems reviewing large sources of 
data, such as syndromic surveillance of emergency department 
visits (4), Google Flu Trends (5), and analysis of Twitter data 
for influenza and other public health trends (6–8). Most impor-
tantly, foodborne epidemiologists can confirm reports because 
Yelp offers a way to follow-up with reviewers for interview. 

In this project, only 15 (3%) of the 468 recent or potentially 
recent illnesses identified on Yelp were also reported directly 
to New York City’s nonemergency 311 service, suggesting that 
knowledge about 311 reporting is limited. Of further note, 
after messages regarding the availability of 311 were sent to 290 
reviewers who did not meet the project criteria, 32 responded, 
of whom 25 (78%) said they were unaware of the 311 system or 
would keep 311 in mind for the future. The 311 service receives 
approximately 3,000 food poisoning complaints each year, and 
from that number, about 1% are identified as outbreak-related 
(DOHMH, unpublished data, 2014). 

As social media usage continues to grow among U.S. adults 
(9), health departments might consider additional surveillance 

TABLE. Unreported outbreaks of foodborne illness identified by investigation of online restaurant patron reviews — pilot project, New York City, 
July 1, 2012–March 31, 2013

Outbreak Month of meal
Likely food  

vehicle
No. of persons ill/ 

No. in reviewer’s party Public health action Environmental findings

Outbreak A December 2012 House salad 7/9 Environmental investigation 
and food preparation review 
conducted in response to 
interview with reviewer

Cross-contamination in refrigerator
Bare-hand contact with ready-to-eat food
Improperly sanitized work surfaces
No washing of ready-to-eat vegetables

Outbreak B January 2013 Shrimp and 
lobster 
cannelloni

3/5 Routine inspection 
conducted 2 days after  
meal

Improper cold food storage
Improper thawing procedures
Food contact surface not maintained properly
Food dispensing utensils stored improperly 
Mouse activity present
Live roaches present

Outbreak C March 2013 Macaroni and 
cheese spring 
rolls

6/6 Environmental investigation 
and food preparation review 
conducted in response to 
interview with reviewer

Bare-hand contact with ready-to-eat food
Cold storage temperatures not taken during 

cold holding of pre-prepared food
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methods to capture illness reports from those more likely 
to post a restaurant review online than to contact a health 
department. By incorporating website review data into public 
health surveillance programs, health departments might find 
additional illnesses and improve detection of foodborne dis-
ease outbreaks in the community. Similar programs could be 
developed to identify other public health hazards that reviewers 
might describe, such as vermin in food establishments.

The findings in this report are subject to at least four limitations. 
First, to increase the likelihood of identifying true foodborne ill-
ness, a narrow focus was chosen for the individual criteria used 
to score reviews. Therefore, it is possible that some foodborne 
illnesses were not picked up by the screening software because of 
low average review scores (e.g., because of illnesses resulting from 
toxins with short incubation periods). Second, personal contact 
information for reviewers was unavailable, requiring reviewers 
to check their Yelp accounts and provide a telephone number to 
participate, which extended the time from review to interview 
and might have affected the response rate. Third, investigators 
were not able to identify any of the infectious agents in the 
outbreaks. Finally, the system required substantial resources; in 
addition to programming expertise, staff members were needed 
to read reviews, send e-mails, interview reviewers, and perform 
follow-up inspections. 

Additional work using social media might improve health 
department abilities to use the Internet for disease detection. 
Working with the Chicago Department of Public Health, the 

Smart Chicago Collaborative recently developed a system to 
contact those who post foodborne illness complaints either on 
its website or on Twitter.* For health departments looking for an 
alternative to analyzing review data weekly, creating an illness-
reporting vehicle such as the Utah Department of Health’s “I Got 
Sick” website (10) could be a more practical solution, although 
it might be less widely used than a review website such as Yelp. 
Review websites could assist by offering a link to the reviewer’s local 
health department’s reporting system at the time of review posting. 

DOHMH plans to continue to refine this project. To shorten 
the time from review to investigation, Yelp will provide daily 
instead of weekly review feeds, and, to increase sensitivity,  
the project will be expanded to include additional review 
websites. To improve response rates, DOHMH will offer a 
link to an electronic survey. Finally, DOHMH is exploring 
the possibility of linking multiple complaints pertaining to 
the same restaurant, using data from different review websites 
and DOHMH databases. 

 1New York City Department of Health and Mental Hygiene; 2CDC/CSTE 
Applied Epidemiology Fellow; 3Columbia University; 4Yelp (Corresponding 
author: Vasudha Reddy, vreddy@health.nyc.gov, 347-396-2676)
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What is already known on this topic? 

Health departments rely on the public to report restaurant-related 
foodborne illness directly to them, yet many outbreaks go 
unreported. A large amount of publicly reported information 
about foodborne illness is available on restaurant review websites.

What is added by this report? 

During a 9-month period, approximately 294,000 reviews of 
New York City restaurants posted on Yelp.com were screened by 
software programs for possible cases of foodborne illness. The 
software flagged 893 reviews for evaluation by an epidemiolo-
gist, resulting in the identification of 468 reviews that were 
consistent with recent or potentially recent foodborne illness. 
Only 15 (3%) of these reviews described events that had been 
reported to the health department. After further evaluation of 
reviews and interviews with 27 reviewers, three previously 
unreported restaurant-related outbreaks were identified. 

What are the implications for public health practice? 

Review websites might be a valuable source of data in the 
public health setting. Restaurant patron reviews can help 
identify small, point-source outbreaks of foodborne illness 
because cases have a known common exposure. Such reviews 
might be particularly useful if the website offers a way to reach 
reviewers for follow-up interviews. 
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On June 7, 2013, a man was diagnosed in a Texas hospital 
with rabies. He had been detained in a U.S. detention facil-
ity during his infectious period. To identify persons exposed 
to rabies who might require rabies postexposure prophylaxis 
(PEP), CDC and the Texas Department of State Health 
Services (DSHS) conducted investigations at four detention 
facilities, one medical clinic, and two hospitals. In all, 25 of 
742 persons assessed for rabies exposure were advised to receive 
PEP. Early diagnosis of rabies is essential for implementation of 
appropriate hospital infection control measures and for rapid 
assessment of potential contacts for PEP recommendations.

Case Report
On May 9, 2013, a Guatemalan national aged 28 years, 

was apprehended by the U.S. Border Patrol. Seven days later, 
while in a U.S. Immigration and Customs Enforcement (ICE) 
detention facility, he experienced insomnia, anxiety, nausea, 
dysphagia, and multiple reported instances of hypersalivation 
and expectoration. He became increasingly agitated, developed 
tachycardia, and on May 18 was transported to a hospital emer-
gency department where a computed tomography scan of the 
chest revealed pneumomediastinum. Shortly after assessment, 
he was transferred to a second hospital for surgery. Although 
the pneumomediastinum resolved without surgical interven-
tion, his mental and respiratory status deteriorated. Initial 
laboratory analysis was notable for a peripheral leukocytosis 
of 27,700 cells/µL (82% neutrophils) (normal cell count = 
4,800–10,800/µL). He was febrile, with a temperature of 
103.6°F (39.8°C) and his mental and respiratory status dete-
riorated, prompting tracheal intubation. Labile blood pressure, 
hypersalivation, and an abnormal fear of drafts of fresh air 
were documented. A lumbar puncture was performed 11 days 
after symptom onset, yielding cerebrospinal fluid (CSF) with 
18 white blood cells/µL (normal = 0–5/µL) and protein of 
51 mg/dL (normal = 15–60 mg/dL). Magnetic resonance 
imaging of the brain showed no intracranial abnormalities.

Serum tested by enzyme-linked immunosorbent assay 
(ELISA) at a commercial laboratory detected rabies virus 
antibodies. Based on these results, the Milwaukee protocol 

(version 4.0),* an experimental rabies treatment plan, was 
initiated using ketamine, midazolam, insulin, amantadine, and 
nimodipine. Specimens were sent to CDC for confirmatory 
testing. Rabies virus-specific neutralizing and binding antibod-
ies were detected in serum and CSF by the rapid fluorescent 
focus inhibition test (RFFIT) and indirect fluorescent antibody 
test (IFA), respectively. 

Treatment was not successful, and the patient was pro-
nounced brain-dead on June 11, hospital day 22, when life 
support was withdrawn. Nucleic acid amplicons from skin, 
saliva, and postmortem brain tissue were consistent with a 
canine rabies virus variant from Central America.

The patient had owned a dog in Guatemala, which died 
from unknown causes in 2011, but family members reported 
that they were unaware of any history of animal bites. No 
animal exposures were reported at the time of hospitalization 
and autopsy revealed no evidence of bite wounds. At the 
family’s request, the patient’s body was returned to his home 
in Guatemala after being embalmed using enhanced infection 
control measures under CDC consultation.

Public Health Investigation
In studies of dogs, cats, and ferrets, shedding of rabies virus 

in saliva and tears occured up to 10 days before rabies symp-
tom onset (1,2). Shedding of virus has not been adequately 
described for humans; therefore, the patient was considered 
potentially infectious from 14 days before symptom onset, 
which began with anxiety and insomnia on May 16 (Figure). 
Thirty-seven days after the start of the patient’s infectious 
period, CDC and the Texas DSHS began rabies contact inves-
tigations at four detention facilities where he hade been housed 
while under federal custody, a medical clinic at one detention 
facility, and two hospitals (A and B). All persons potentially 
in direct physical contact with the patient were considered for 
rabies risk assessment. Rabies PEP was recommended if there 
was a high probability of direct contact of saliva or tears with 
freshly broken skin or mucous membranes (2).

Rabies Death Attributed to Exposure in Central America with Symptom Onset 
in a U.S. Detention Facility — Texas, 2013
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The patient was presumed to be in Mexico for the first 
7 days of the potential infectious period. On day 8 he was 
apprehended while illegally entering the United States. During 
days 8–16 he was held at four detention facilities. The facilities 
hold males aged ≥18 years separate from juveniles and women. 
To accommodate routine disinfection of cells and cell capac-
ity limitations, detainees are moved periodically. Records 
of detainee movements within a facility were not available; 
therefore, the patient had the opportunity to be housed with 
any adult male who was in the facility during the same time. 
On days 15 and 16 of his infectious period, the patient had 
multiple visits to a detention facility medical clinic. On day 
16, the patient was transferred to hospital A and immediately 
referred to hospital B, where he received care until his death.

ICE records were used to construct a timeline for the period 
in which the patient was in the detention facilities. This time-
line was then used to identify detainees and detention staff 
members who were in the facility with the patient. Age, sex, 
cumulative time with the patient, and facility-specific risk 
factors were used to develop a unique risk scoring system to 
prioritize rabies contact investigation activities. Risk scores 
for females and juveniles were zero, because they were not 
detained with the patient. Detainee contacts entering or exit-
ing a facility with the patient received a risk score of 1 for each 
such event. Detainee contacts held in specific facilities where 
food and drink were likely to have been shared received a risk 
score of 2. Detainee contacts held in facilities when the patient 

was symptomatic received a risk score of 3. Detainees held in 
multiple facilities with the patient received higher cumulative 
risk scores.

The investigation identified 549 detainees with concordant 
detention timelines as the patient; 378 were adult males. A 
cumulative risk score of three or greater was the threshold 
for conducting a rabies risk assessment. Of the 68 detainees 
identified for risk assessment, 17 were still in ICE custody and 
were assessed by local or state health departments; one was 
recommended for PEP. The 51 remaining detainee contacts 
had since returned to one of four Latin American countries. 
The Pan-American Health Organization (PAHO) assisted 
in the notification process through the International Health 
Regulations.† The Ministry of Health in Guatemala, the 
patient’s country of origin, located 17 of 26 contacts; 13 were 
recommended for PEP. Officials from country B acknowledged 
receipt of the names of the 13 contacts recommended for 
risk assessment but declined to provide information on how 
investigations were conducted. Health officials from country C 
informed PAHO that they do not conduct contact investiga-
tions for prevention of human-to-human rabies transmission. 
The ministry of health for country D located all three contacts 
that were recommended for risk assessment; one was recom-
mended for PEP (Table).

FIGURE. Timeline of rabies patient’s activities, by day of infectious period — Central America and Texas, 2013

Patient departed
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Apprehended entering 
United States
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Public health
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con�rmed

Milwaukee
protocol initiated

Hospitals

Patient died

Symptom onset

Four detention
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-12 34 3736161480 38
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† Additional information available at http://www.who.int/topics/international_
health_regulations/en.
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Texas DSHS and local health department staff members 
interviewed 185 law enforcement officers and contract staff 
members. Officers reported a physical altercation during the 
patient’s arrest. At the time of risk assessment (35 days after 
exposure), the officers could not recall if saliva from the patient 
made contact with open wounds or mucous membranes. 
PEP was recommended for the three officers involved in the 
patient’s apprehension. No other officers or contractors were 
recommended PEP.

Forty-four health-care workers from the detention facility 
medical unit and hospitals A and B were assessed for rabies 
virus exposures. Five healthcare workers received PEP because 
of potential exposure to saliva and tears during medical proce-
dures. Two others received PEP at their own request.

Discussion

Each year, approximately 55,000 persons worldwide die from 
rabies, a progressive encephalitic disease with a near 100% mor-
tality rate. More than 98% of human rabies deaths are the result 
of transmission from the bite of a rabid dog, and nearly half of 
the world’s population currently live in countries in which canine 
rabies is endemic. In the United States, only 34 human rabies 
cases were reported during 2003–2013, of which 10 (29%) were 
attributed to rabid animal exposures abroad.

This investigation describes the first reported case of a per-
son in federal custody while potentially infectious with rabies. 
Screening by ELISA detected rabies virus-specific binding 
antibodies for this patient, despite it not being a recommended 
assay for human rabies diagnosis (3). In the United States, ante-
mortem rabies testing requires four specimens (serum, CSF, 
nuchal skin biopsy, and saliva), with serum and CSF tested 
by IFA and RFFIT. All persons potentially exposed to rabies 
virus should receive an individual risk assessment to determine 
if PEP is indicated. However, for rabies contact investigations 

occurring in large communal settings or multinational in scope, 
this might not be possible. In these circumstances, consultation 
with public health authorities regarding alternative options 
for risk assessment should be undertaken. To facilitate the 
contact investigation and prevent human-to-human rabies 
virus transmission, a unique risk scoring system was used for 
the first time to prioritize persons at highest risk for exposure 
in this specific instance.

Theoretically, human-to-human transmission can occur 
through exposure of mucous membranes or open wounds 
with saliva, tears, or nervous tissue from the infected patient. 
Detention facilities have increased potential for rabies virus 
exposures through close contact during confinement, as might 
have occurred when this patient began hypersalivating and 
expectorating in his cell (4). As a result of these circumstances, 
15 of 37 (41%) detainees received PEP. In comparison, only 
three of 185 (2%) detention facility staff members and five 
of 44 (13%) medical staff members received PEP based on 
public health recommendations. Although human-to-human 
transmission of rabies is rare, the detention setting provides 
extensive opportunities for exposure.

Cremation is recommended for patients who have died 
from rabies. If cremation is not desired, the body should be 
permanently sealed in a closed casket without embalming. If 
the body must be prepared for public viewing, it should be 
embalmed using formalin with a concentration ≥2%, which 
has been shown to inactivate other enveloped RNA viruses 
(5,6). Although there is no evidence for aerosolization of 
rabies virus during routine embalming procedures, manipu-
lation of the body and methods that use embalming fluids 
under pressure could potentially release infectious materials, 
particularly if organs and other tissues were removed during 
autopsy. The embalmer should use an N95 respirator, face 
shield, and puncture-resistant gloves in addition to standard 

TABLE. Rabies risk assessments and postexposure prophylaxis (PEP) recommendations associated with exposure to a patient with rabies in 
detention and medical facilities — Central America and Texas, 2013

Classification/Location
Potentially 

exposed
Recommended for 

rabies risk assessment

Risk assessments completed PEP recommended

No. (%) No. (%)

Detainees 378 68 37 (54) 15 (41)
U.S. custody 91 17 17 (100) 1 (6)
Guatemala 98 26 17 (65) 13 (76)
Country B 120 13 —* —*
Country C 56 4 —* —*
Country D 9 3 3 (100) 1 (33)
United States 4 0 — —

Enforcement officers and contract staff members 320† 320† 185 (58) 3 (2)
Medical staff members 44 44 38 (86) 5 (13)§

Total 742 432 260 (60) 25 (10)

* Country did not provide information on its activities in response to this event.
† Number of potentially exposed and assessment recommendations based on work shift listings; numbers are based on known or suspected contact with the index  patient.
§ Five medical staff members were recommended for PEP. Two additional staff members received PEP at their own request, despite no evidence of a rabies exposure.
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infection control measures. Before dressing, the body should 
be disinfected with a 10% solution of sodium hypochlorite or 
equivalent disinfectant (7). Family members of rabies patients 
should avoid contact with the deceased body.

Ministries of health responses to the International Health 
Regulations notification of potential human-to-human rabies 
transmission varied. Several countries attempted to locate 
all persons recommended for risk assessment; however, one 
country chose not to conduct an investigation and another 
did not provide details on how it responded. The outcome of 
these differing responses resulted in a low (54%) completion 
rate of confirmed rabies risk assessment among detainees. 
Human-to-human transmission of rabies is rare, and as such, 
public health programs must consider the costs and benefits 

of large-scale investigations. In countries where public health 
infrastructure can efficiently locate and treat contacts of rabies 
patients, this vaccine-preventable, fatal disease is usually thor-
oughly investigated. Development of streamlined approaches 
to human rabies contact investigations can enhance public 
health infrastructure and support best practices for use of public 
health and vaccine resources even in resource-limited countries.
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What is already known on this topic?

Each year approximately 55,000 persons worldwide die from 
rabies, a progressive encephalitic disease with a near 100% 
mortality rate. More than 98% of human rabies deaths are the 
result of transmission from the bite of a rabid dog. Nearly half of 
the world’s population currently lives in countries in which 
canine rabies is endemic. In the United States, only 34 human 
rabies cases were reported during 2003–2013, of which 
10 (29%) were attributed to rabid animal exposures abroad.

What is added by this report?

In June 2013, a Guatemalan national aged 28 years was the first 
person known to have developed symptoms of rabies while in a 
United States detention facility. He developed insomnia, 
anxiety, nausea, dysphagia, and hypersalivation while detained. 
After hospitalization, his mental and respiratory status deterio-
rated, and 24 days after hospitalization he was declared brain 
dead. No animal exposures were reported, but phylogenetic 
analysis determined that the virus variant was associated with a 
canine variant found in Latin America. Of 742 detainee, 
enforcement officer, and medical contacts, 25 were recom-
mended for and received postexposure prophylaxis.

What are the implications for public health practice?

Detention facility settings provide extensive opportunities for 
disease transmission, including rabies, and a complex network 
of potential disease contacts. Law enforcement and public 
health officials, when working cohesively, can quickly identify 
potentially exposed persons and provide life-saving medical 
recommendations. A diagnosis of rabies should be considered 
in patients hospitalized with unexplained acute progressive 
encephalitis, especially when the patient comes from a region 
with endemic rabies or has a known history of animal exposure.
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Notes from the Field

Coccidioides immitis Identified in Soil Outside of 
Its Known Range — Washington, 2013

Nicola Marsden-Haug, MPH1, Heather Hill2, Anastasia P. 
Litvintseva, PhD3, David M. Engelthaler, MS4, Elizabeth M. 
Driebe, MS4, Chandler C. Roe, MS4, Cindy Ralston2, Steven 

Hurst, MS3, Marcia Goldoft, MD1, Lalitha Gade, MPharm3, Ron 
Wohrle, DVM1, George R. Thompson III, MD5, Mary E. Brandt, 

PhD3, Tom Chiller, MD3 (Author affiliations at end of text)

Coccidioidomycosis (“valley fever”) is caused by inhal-
ing spores of the soil-dwelling fungi Coccidioides immitis or 
Coccidioides posadasii. Most infections are subclinical. When 
clinical manifestations do occur (typically 1–4 weeks after 
exposure), they are similar to those associated with influenza or 
community-acquired pneumonia. Disseminated disease is rare. 
Residual pulmonary nodules can lead to chronic lung disease. 
Fluconazole or other triazoles often are used for treatment, 
but mild cases often resolve without specific therapy. A total 
of 17,802 cases were reported in the United States in 2012.

Coccidioidomycosis is endemic to the hot, arid regions 
of the southwestern United States and Central and South 
America; Washington state is far north of its recognized range. 
However, three acute coccidioidomycosis cases among residents 
of south central Washington reported during 2010–2011 were 
suspicious for local acquisition; none of the three patients had 
traveled within 22 months of illness onset to an area where 
coccidioidomycosis is known to be endemic (1).

In November 2010, during the investigation of the 
Washington cases, soil was collected from two locations in 
Benton County, Washington. Although no reliable test for 
identifying Coccidioides in soil existed at that time, environ-
mental testing methods were being studied by CDC and its 
partners. Sampling sites on public lands were identified by 
interviewing two patients; one site was a dirt track used for 
all-terrain vehicle riding and the other was near a residential 
complex. Soil samples were obtained from locations where 
patients described falling or playing in the dirt and from nearby 
rodent burrows and snake holes.

Soil samples were refrigerated at the Washington State 
Public Health Laboratories until August 2013, when they 
were sent to CDC’s Mycotic Diseases Laboratory. A novel 
real-time polymerase chain reaction assay developed by the 
Translational Genomics Research Institute was used to detect 
Coccidioides DNA in six of 22 soil samples. Viable C. immitis 
was isolated from four of the six soil samples using a modified 
yeast extract medium. Sequencing of rDNA and three other 
genes confirmed the isolates as C. immitis. The environmen-
tal isolate genotypes were identical to a clinical isolate from 
one patient by whole genome sequencing. This is new direct 
evidence that the infections were acquired in Washington and 
that C. immitis exists in this environment clearly outside the 
recognized endemic area.

Health-care providers should be aware that C. immitis is 
present in south central Washington, and should consider the 
diagnosis in patients with clinically compatible illness who 
reside or have traveled in this area. Furthermore, health-care 
providers in surrounding regional areas should consider testing 
for coccidioidomycosis if clinically warranted and exposures 
like those described exist. Similarly, veterinarians should be 
aware of the possibility of Coccidioides infection outside its 
recognized range. Further work to understand the geographic 
range of this disease is underway. Coccidioidomycosis is a 
nationally notifiable disease; reporting to public health authori-
ties helps describe the occurrence of cases in new areas.
 1Washington State Department of Health; 2Benton-Franklin Health District, 

Kennewick, Washington; 3Division of Foodborne, Waterborne, and Environmental 
Diseases, National Center for Emerging and Zoonotic Infectious Diseases, CDC; 
4Translational Genomics Research Institute, Flagstaff, Arizona; 5Coccidioidomycosis 
Serology Laboratory, University of California–Davis (Corresponding author: Nicola 
Marsden-Haug, nicola.marsden-haug@doh.wa.gov, 206-418-5429)

Reference
1. Marsden-Haug N, Goldoft M, Ralston C, et al. Coccidioidomycosis 

acquired in Washington state. Clin Infect Dis 2013;56:847–50. 

mailto:nicola.marsden-haug@doh.wa.gov


Morbidity and Mortality Weekly Report

MMWR / May 23, 2014 / Vol. 63 / No. 20 451

Notes from the Field

Trichinellosis Caused by Consumption of Wild 
Boar Meat — Illinois, 2013

Yoran Grant Greene, PhD1,2, Thomas Padovani3, Jo Ann 
Rudroff4, Rebecca Hall, MPH5, Connie Austin, DVM, PhD2, 

Michael Vernon, DrPH2 (Author affiliations at end of text)

On March 6, 2013, the Cook County Department of Public 
Health (Chicago, Illinois) contacted the Illinois Department 
of Public Health regarding a diagnosis of trichinellosis in a 
patient who had consumed wild boar and deer meat obtained 
by hunting at a Missouri ranch January 16–18. Trichinellosis 
is a parasitic infection caused by consumption of undercooked 
infected meat, most commonly from carnivorous or omnivo-
rous animals (1).

The Cook County and Illinois health departments and the 
Missouri Department of Health and Senior Services queried 
the Illinois and Missouri electronic reportable disease regis-
tries and interviewed patients to identify additional cases and 
describe patients’ clinical characteristics. CDC performed 
immunoglobulin G enzyme-linked immunosorbent assay test-
ing of patient serum and microscopically examined the meat 
for evidence of Trichinella larvae.

Patient interviews revealed that the index patient had ground 
the wild boar and deer meat into sausage and served it to three 
family members who had participated in the hunt. The sausage 
was shared with a friend and the friend’s four family members, 
none of whom had participated in the hunt. A case was defined 
as illness in a person who consumed the implicated meat and 
had positive serology or myalgias. Nine cases were identified. 
All nine persons had consumed the implicated sausage during 
January 20–February 16 and experienced illness compatible 
with trichinellosis during February 13–March 4; three of 
six tested had a positive serologic test for antibodies specific 
to Trichinella within 7 days of symptom onset. No one else 
consumed the sausage, and no additional cases were identified 
from electronic disease registries.

Among the nine cases, five occurred among men (median 
age = 35 years; range = 20–54 years), and the median incu-
bation period was 16 days (range = 4–24 days). All patients 
reported myalgias, eight had periorbital edema, and seven had 
both fever and eosinophilia. Trichinella spiralis larvae were 
identified microscopically in the sausage but not in the deer 
meat, indicating that the boar meat was the likely source. All 
patients were treated solely with albendazole and recovered 
without complications.

Trichinellosis cases remain infrequent in the United States 
because of state and federal laws preventing feeding of 
uncooked swill to commercial swine and public awareness 
of the danger of eating raw or undercooked game meat. The 
Missouri Department of Health and Senior Services provided 
additional education to employees of the ranch about the 
risk for Trichinella ingestion and the need to inform hunting 
patrons. The Illinois Department of Public Health recom-
mends posting advisories at hunting ranches that inform 
hunters of the importance of cooking game meat to the cook-
ing temperature of 71°C (160°F) recommended by the U.S. 
Department of Agriculture and CDC before consuming it (2).
 1EIS officer, CDC; 2Illinois Department of Public Health; 3Cook County 

Department of Public Health, Chicago, Illinois; 4Missouri Department of Health 
and Senior Services; 5Division of Parasitic and Malarial Diseases, Center for 
Global Health, CDC (Corresponding author: Yoran Grant Greene, exu4@cdc.gov, 
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Announcement

Recommendations Regarding Skin Cancer 
Prevention from the Community Preventive 
Services Task Force

The Community Preventive Services Task Force has posted 
new information online regarding prevention of skin cancer. 
Recommendations are offered regarding interventions for child 
care centers, primary and middle schools, high schools and colleges, 
outdoor occupational or recreational and tourism settings, and 
mass media and multicomponent communitywide campaigns. 
Summaries and links to the individual recommendations are 
available at http://www.thecommunityguide.org/cancer/skin/
education-policy/index.html and http://www.thecommunityguide.
org/cancer/skin/community-wide/index.html. 

Established in 1996 by the U.S. Department of Health and 
Human Services, the task force is an independent, nonfederal, 
uncompensated panel of public health and prevention experts 
whose members are appointed by the Director of CDC. The 
task force provides information for a wide range of decision 
makers on programs, services, and policies aimed at improving 
population health. Although CDC provides administrative, 
research, and technical support for the task force, the recom-
mendations developed are those of the task force and do not 
undergo review or approval by CDC. 
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* Defined as a gestational age (interval between the date of the mother’s last normal menses and the date of 
birth) of 34–36 completed weeks. Late preterm births accounted for 70% of all preterm births in 2012 and 
are considered to be at less risk than births at <34 weeks (early preterm) but at greater risk for birth 
complications and subsequent health or medical problems than full-term births.  

In 2012, 8.1% of births in the United States were late preterm births. The percentage of births that were late preterm varied by 
state and ranged from 6.2% in Vermont to 12.0% in Mississippi.

Sources: Martin JA, Hamilton BE, Osterman, MJK, Curtin SC, Mathews T. Births: final data for 2012. Natl Vital Stat Rep 2013;62(9). Available at 
http://www.cdc.gov/nchs/data/nvsr/nvsr62/nvsr62_09.pdf. 

US Department of Health and Human Services. Health indicators warehouse. Hyattsville, MD: US Department of Health and Human Services; 
2013. Available at http://www.healthindicators.gov.

Reported by: Kate M. Brett, PhD, kbrett@cdc.gov, 301-458-4113; Li-Hui Chen, PhD. 
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