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Abstract

Problem/Condition: Trichinellosis is a parasitic disease caused by nematodes in the genus Trichinella, which are among the most 
widespread zoonotic pathogens globally. Infection occurs following consumption of raw or undercooked meat infected with 
Trichinella larvae. Clinical manifestations of the disease range from asymptomatic infection to fatal disease; the common signs and 
symptoms include eosinophilia, fever, periorbital edema, and myalgia. Trichinellosis surveillance has documented a steady decline 
in the reported incidence of the disease in the United States. In recent years, proportionally fewer cases have been associated with 
consumption of commercial pork products, and more are associated with meat from wild game such as bear.
Period Covered: 2008–2012.
Description of System: Trichinellosis has been a nationally notifiable disease in the United States since 1966 and is reportable in 
48 states, New York City, and the District of Columbia. The purpose of national surveillance is to estimate incidence of infection, 
detect outbreaks, and guide prevention efforts. Cases are defined by clinical characteristics and the results of laboratory testing 
for evidence of Trichinella infection. Food exposure histories are obtained at the local level either at the point of care or through 
health department interview. States notify CDC of cases electronically through the National Notifiable Disease Surveillance 
System (available at http://wwwn.cdc.gov/nndss). In addition, states are asked to submit a standardized supplementary case report 
form that captures the clinical and epidemiologic information needed to meet the surveillance case definition. Reported cases are 
summarized weekly and annually in MMWR.
Results: During 2008–2012, a total of 90 cases of trichinellosis were reported to CDC from 24 states and the District of Columbia. 
Six (7%) cases were excluded from analysis because a supplementary case report form was not submitted or the case did not meet 
the case definition. A total of 84 confirmed trichinellosis cases, including five outbreaks that comprised 40 cases, were analyzed 
and included in this report. During 2008–2012, the mean annual incidence of trichinellosis in the United States was 0.1 cases per 
1 million population, with a median of 15 cases per year. Pork products were associated with 22 (26%) cases, including 10 (45%) 
that were linked with commercial pork products, six (27%) that were linked with wild boar, and one (5%) that was linked with 
home-raised swine; five (23%) were unspecified. Meats other than pork were associated with 45 (54%) cases, including 41 (91%) 
that were linked with bear meat, two (4%) that were linked with deer meat, and two (4%) that were linked with ground beef. 
The source for 17 (20%) cases was unknown. Of the 51 patients for whom information was reported on the manner in which 
the meat product was cooked, 24 (47%) reported eating raw or undercooked meat.
Interpretation: The risk for Trichinella infection associated with commercial pork has decreased substantially in the United 
States since the 1940s, when data collection on trichinellosis cases first began. However, the continued identification of cases 
related to both pork and nonpork sources indicates that public education about trichinellosis and the dangers of consuming raw 
or undercooked meat still is needed.
Public Health Actions: Changes in domestic pork production and public health education regarding the safe preparation of pork 
have contributed to the reduction in the incidence of trichinellosis in the United States; however, consumption of wild game meat 
such as bear continues to be an important source of infection. Hunters and consumers of wild game meat should be educated 
about the risk associated with consumption of raw or undercooked meat.

Corresponding author: Susan P. Montgomery, Division of Parasitic 
Diseases and Malaria, Center for Global Health. Telephone: 
404-718-4731; E-mail: zqu6@cdc.gov.

Introduction
Trichinellosis is a foodborne parasitic zoonotic disease 

caused by roundworms of the genus Trichinella. Trichinellosis 
is a public health hazard and represents a food safety 

http://wwwn.cdc.gov/nndss
mailto:zqu6@cdc.gov
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problem (1). Humans acquire the disease by consuming raw 
or undercooked meat that contains viable Trichinella larvae. 
Trichinella infection has been detected in domestic and wild 
animals from all continents except Antarctica (2).

Trichinella infection in human hosts can be divided into an 
intestinal (enteral) phase and a muscular (parenteral) phase, with 
clinical manifestations ranging from asymptomatic infection to 
fatal disease, depending on the number of larvae ingested (3). 
After ingestion, larvae are released into the intestinal mucosa 
and subsequently migrate to the blood vessels, from which they 
spread throughout the body before reaching the skeletal muscles 
(1). During the enteral phase, infection with low intensity 
(<70 larvae) can remain asymptomatic, but infection with 
approximately 70–150 or more larvae can cause gastroenteritis 
with diarrhea and abdominal pain approximately 2 days after 
infection (1,4). The parenteral phase is characterized by fever, 
myalgia, periorbital edema, eosinophilia, and increased levels of 
muscle enzymes (5,6). Death generally is ascribed to myocarditis, 
meningoencephalitis, or pneumonitis (7). Fatal complications 
such as respiratory failure caused by parasitism of the respiratory 
muscles have been reported (8–10).Treatment during the 
early stages of infection might be effective in preventing the 
development of more severe symptoms, although early clinical 
diagnosis of trichinellosis is difficult because symptoms often 
are lacking or nonspecific (11). Diagnosis of trichinellosis is 
made on the basis of a positive result from serologic testing for 
Trichinella-specific antibody or a Trichinella-positive muscle 
biopsy specimen in a patient exhibiting one or more clinical signs 
or symptoms compatible with trichinellosis (e.g., eosinophilia, 
fever, myalgia, or periorbital edema) (12). However, both 
serologic testing and biopsy examination can have limited 
sensitivity in early infections (6,11). Antibody to Trichinella can 
persist for years; positive serologic testing results can result in 
misdiagnoses in patients who have symptoms that are compatible 
with trichinellosis but whose current illness is attributable to 
other causes. For certain reported trichinellosis cases, disease 
might be attributed to recently consumed meat products rather 
than to the true source of past infection (13). Albendazole is the 
recommended drug for the treatment of the enteral phase of 
infection; albendazole often is used in conjunction with steroids 
to treat severe symptoms during the parenteral phase (1).

During 1947–1951, when systematic tracking of trichinellosis 
cases began in the United States, approximately 400 cases with 
10–15 trichinellosis-related deaths were reported each year 
(14). This number declined to a median annual incidence of 
eight cases (range: 5–15) during 2002–2007, with no reported 
deaths (13). Historically, 60%–88% of infections in the 
United States were the result of ingesting raw or undercooked 
Trichinella-infected pork (15–18). However, measures taken by 
the U.S. pork industry many decades ago to improve the health 

of farm-raised hogs have made Trichinella infections in U.S. 
swine rare (19). The consumption of meat from Trichinella-
infected wildlife, including wild boar, are now implicated in 
a greater proportion of cases (12,13). 

This report presents data on trichinellosis cases in the 
United States reported to CDC from state and local health 
departments through the National Notifiable Disease 
Surveillance System (NNDSS, available at http://wwwn.cdc.
gov/nndss) during 2008–2012. This report on the number 
of confirmed trichinellosis cases and the epidemiology of 
the disease is intended for public health officials, health-care 
providers, the pork industry, and the general public to promote 
awareness and prevention efforts in United States.

Methods
To quantify the number of confirmed trichinellosis cases and 

identify changes in the epidemiology of the disease to guide 
prevention efforts in United States, CDC analyzed 2008–2012 
data from NNDSS. Annual incidence and mean annual 
incidence of confirmed trichinellosis cases were calculated 
for each reporting state. Variables analyzed included age, sex, 
race/ethnicity, month of illness onset, and source of infection 
(i.e., pork and nonpork products or unknown). Outbreaks of 
trichinellosis were characterized by year, state, number of cases, 
month of illness onset, and implicated food.

State health departments notify CDC of trichinellosis cases 
through NNDSS. Additional clinical and epidemiologic 
information is provided to CDC on a case report form (CDC 
form no. 54.7, available at http://www.cdc.gov/parasites/
trichinellosis/resources/pdf/trichinellosis_case_report_form.
pdf ). State and local health department epidemiologists 
interview patients to obtain food exposure histories and 
clinical information. Additional cases might be identified 
separately from NNDSS through CDC laboratory testing 
for Trichinella. CDC notifies the state health department 
of laboratory-confirmed Trichinella infections, which are 
investigated subsequently to determine whether they meet the 
confirmed case definition. 

A confirmed case of trichinellosis was classified using 
the 1996 CSTE case definition (20). A confirmed case was 
defined as an illness with clinically compatible symptoms of 
trichinellosis and laboratory-confirmed Trichinella infection. 
Signs and symptoms of trichinellosis include eosinophilia, 
fever, periorbital edema, and myalgia. Laboratory confirmation 
was made either by a positive result from serologic testing for 
Trichinella-specific antibody or by identification of Trichinella 
larvae in tissue obtained by muscle biopsy. 

http://wwwn.cdc.gov/nndss
http://wwwn.cdc.gov/nndss
http://www.cdc.gov/parasites/trichinellosis/resources/pdf/trichinellosis_case_report_form.pdf
http://www.cdc.gov/parasites/trichinellosis/resources/pdf/trichinellosis_case_report_form.pdf
http://www.cdc.gov/parasites/trichinellosis/resources/pdf/trichinellosis_case_report_form.pdf
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An outbreak of trichinellosis was defined as two or more 
cases, at least one of which was laboratory confirmed (20). 
In an outbreak setting, cases were reported as confirmed if 
they occurred in persons who shared an epidemiologically 
implicated meal (a meal that was consumed by a person who 
developed a clinically compatible illness that was laboratory 
confirmed) or ate an epidemiologically implicated meat 
product (a meat product that was consumed by a person who 
developed a clinically compatible illness that was laboratory 
confirmed) and had either a positive result on serologic testing 
for Trichinella-specific antibody or clinically compatible illness.

Cases that did not meet the definition of a confirmed case 
or those for which a case report form was not submitted were 
excluded from this report. Commercial pork products were 
defined as pork purchased at supermarkets, butcher shops, 
or restaurants. Noncommercial pork products were defined 
as pork obtained directly from a farm, home-raised swine, or 
wild boar.

The annual incidence of trichinellosis in each state was 
determined by dividing the number of reported cases by the 
U. S. Census Bureau estimate of the state population on July 1 
of the year in which the cases were reported. The mean annual 
incidence of trichinellosis for each state was determined by 
calculating the average annual incidence in each state during 
2008–2012. 

Results
During 2008–2012, a total of 90 cases of trichinellosis, 

including five outbreaks, were reported to CDC from 24 states 
and the District of Columbia. Of these 90 cases, six (7%) 
were excluded from analysis, including one that did not meet 
the case definition and five for which case report forms were 
not available. This report provides data on the 84 cases from 
23 states and the District of Columbia that met the case 
definition and for which case report forms were available.

The largest number of confirmed cases, 41 (49%) cases, 
occurred in the Pacific region* of the United States, including 
35 cases in California and six cases in Alaska (Table 1). 
California accounted for 42% of the 84 cases (Table 1). The 
mean annual incidence of trichinellosis in Alaska (4.1 cases per 
1 million population) was approximately 40 times higher than 
the mean annual incidence in the U.S. population (0.1 cases 
per 1 million population) (Table 1).

Of the 84 cases, 57 (68%) occurred among males and 
27 (32%) among females. The median age of patients was 

40 years (range: 1–72 years). The age distribution was similar 
among male and female patients, with 81% of the cases 
occurring in persons aged 20–69 years (Figure 1). Thirty-seven 
(44%) cases occurred in persons of Asian descent, 31 (37%) 
in whites, and two (2%) in blacks; information on race was 
unavailable for 14 (17%) cases (Table 2). Information on 
ethnicity was not available for most patients, but among the 37 
persons for whom such information was available, 32 (86%) 
were non-Hispanic (Table 2). 

A total of 77 (92%) patients had at least one classic sign or 
symptom of trichinellosis: 65 (77%) had myalgia, 45 (54%) 
had eosinophilia, 45 (54%) had fever, and 35 (42%) had 
periorbital edema. Sixty-nine (82%) patients recovered from 
the disease, and 15 (18%) had no information on outcome. No 
deaths from trichinellosis were reported. Of the 84 patients, 
77 (92%) were tested, and 65 (84%) were seropositive for 
Trichinella antibodies. Muscle biopsies were performed for four 
(5%) patients, and three were positive for Trichinella larvae. 
Seven (8%) of the 84 patients who shared an epidemiologically 
implicated meal or ate an epidemiologically implicated meat 
product were not tested for Trichinella.

The confirmed or suspected source of infection was available 
for 67 (80%) cases. Of those patients for whom the source 
of infection was suspected or known, 22 (33%) patients 
attributed their illnesses to pork products, and 45 (67%) 
patients attributed their illnesses to nonpork products 
(Table 3). Among the 22 patients reporting consumption of 
pork products, 10 (45%) obtained meat from a commercial 
source (six from supermarkets, two from butcher shops, 
and two from restaurants), six (27%) consumed wild boar 
(from hunting), one (5%) consumed home-raised swine, and 
five (23%) consumed an unspecified pork product from an 
unknown source. Information on the manner in which the 
pork meat was cooked was available for 39 cases; 21 (54%) 
of the 39 patients reported eating raw or undercooked meat. 
Among the 45 patients reporting consumption of nonpork 
products, 41 (91%) consumed bear meat, two (4%) consumed 
deer meat, and two (4%) consumed ground beef (Table 3). 
Information on the manner in which the nonpork product 
was cooked was available for 12 cases. Three (25%) of the 
12 patients reported eating raw or undercooked meat.

During 2008–2012, five outbreaks were reported from four 
states (Alaska, California, Illinois, and Minnesota), involving 
40 persons (Table 4). Bear meat was implicated in three of 
the five outbreaks. One large outbreak, which accounted for 
28 cases reported during the surveillance period, occurred in 
northern California in October 2008 following a community 
gathering at which raw or undercooked black bear meat was 
served (Table 4). The bear had been hunted legally a few 
days before the gathering and was reportedly lying down and 

* According to the NNDSS geographic classification, the Pacific region includes 
Alaska, California, Hawaii, Oregon, and Washington.
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appeared sick when it was shot (21). The bear was butchered 
on a table that was used later to serve food, and subsequent 
cross-contamination might explain why one person who 
reportedly did not consume any bear meat later became ill 
with symptoms consistent with trichinellosis (21). A second 

outbreak that occurred in northern California during October–
November 2008 involved five persons who consumed raw or 
undercooked bear meat. An outbreak in Minnesota during 
March–April 2011 involving a man aged 50 years and his son 
aged 10 years was associated with the consumption of wild 
boar obtained from a wild game farm in Iowa in March 2011. 
An outbreak in October 2012 involving two persons, a 
Minnesota resident and an Illinois resident, was associated 

TABLE 1. Number of confirmed trichinellosis cases, outbreak cases, and mean annual incidence, by reporting states or city — National Notifiable 
Disease Surveillance System, United States, 2008–2012

State/City 2008 2009 2010 2011 2012 Total
No.  

outbreak cases
Mean annual 

incidence*

Alaska 0 1 0 0 5 6 3 4.1
Arizona 0 0 0 2 0 2 0 0.3
California 28 6 0 1 0 35 33 0.3
Colorado 0 2 0 0 0 2 0 0.4
District of Columbia 0 0 0 0 1 1 0 1.6
Idaho 0 0 1 0 0 1 0 0.6
Illinois 1 0 1 0 1 3 1 0.1
Indiana 0 0 0 1 0 1 0 0.2
Louisiana 0 0 0 1 0 1 0 0.2
Maryland 1 0 0 0 1 2 0 0.2
Maine 0 0 1 1 0 2 0 0.8
Michigan 0 1 0 0 1 2 0 0.1
Minnesota 1 0 0 2 1 4 3 0.3
Missouri 0 0 1 0 0 1 0 0.2
North Dakota 1 0 0 0 0 1 0 1.6
Nebraska 0 0 0 0 1 1 0 0.5
New Jersey 1 0 1 1 2 5 0 0.1
New York 2 1 0 0 0 3 0 0.1
Ohio 0 0 1 1 0 2 0 0.1
Rhode Island 0 0 1 0 0 1 0 0.9
Texas 0 0 0 2 1 3 0 0.1
Virginia 1 0 0 2 0 3 0 0.2
Wisconsin 0 0 0 0 1 1 0 0.2
West Virginia 0 0 0 1 0 1 0 0.5
Total 36 11 7 15 15 84 40 0.1†

* Per 1 million population. 
† Mean annual incidence in the U.S. population. Estimate of state population on July 1, 2008–2012. Source: U.S. Census Bureau.

TABLE 2. Number and percentage of persons with confirmed cases 
of trichinellosis,* by selected demographic characteristics — National 
Notifiable Disease Surveillance System, United States, 2008–2012

Characteristic No. (%)

Sex
Male 57 68
Female 27 32

Race
Black/African American 2 2
Asian/Pacific Islander 37 44
White 31 37
Unknown 14 17

Ethnicity
Hispanic† 5 6
Non-Hispanic 32 38
Unknown 47 56

* N = 84. Median age: 40 years (range: 1–72; interquartile range: 28–53).
† Persons of Hispanic ethnicity can be of any race or combination of races.  

FIGURE 1. Age distribution of persons with confirmed cases of 
trichinellosis,* by sex — National Notifiable Disease Surveillance 
System, United States, 2008–2012  
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with consumption of pan-seared black bear meat during a 
hunting trip in Alaska that occurred in September 2012. An 
outbreak in Alaska in August 2012 involving a family of three 
persons could not be linked to a single meat source because 
the family reported consuming multiple types of undercooked 
meat during the exposure period.

Historically, seasonal patterns of cases in the United States 
have been observed in winter months (December–March) 
(15,22). During 2008–2012, no winter pattern was observed 
for 70 patients with known dates of illness onset (Figure 2). 
Twelve cases occurred in the winter, eight in the spring, and 
41 in the fall. Most cases (87%) in October and November 
were associated with the outbreaks associated with bear meat 
consumption in California (Figure 2). For 45 patients who 
consumed nonpork products, most had illness onset during 
October–November, and illness was associated with bear meat 
(Figure 3).

Discussion
During 2008–2012, a median of 15 cases were reported 

annually to CDC, an increase from eight cases reported annually 
during 2002–2007 (13). The increase in cases during 2008–
2012 was attributable in part to the October 2008 outbreak 
in California, which accounted for 28 (33%) of the reported 
cases. Of the 84 cases for which sufficient data were reported 
during the surveillance period, 22 (26%) were associated with 
pork products, an increase from 10 (19%) cases associated 
with pork products during 2002–2007 (13). Of the 22 cases 

TABLE 3. Number and percentage of confirmed trichinellosis cases, 
by source of infection — National Notifiable Disease Surveillance 
System, United States, 2008–2012

Source of infection* No. of cases (%)

Pork products 22 (26)
Commercial 10 (12)
Wild boar 6 (7)
Home-raised swine 1 (1)
Unspecified 5 (6)

Nonpork products 45 (54)
Bear meat 41 (49)
Deer 2 (2)
Ground beef 2 (2)

Unknown 17 (20)
Total 84 (100)

* The source of infection was laboratory confirmed or epidemiologically linked 
in 30 cases and suspected in 54 cases. Of note, commercial pork, deer, and 
ground beef all were suspected sources of infection because no meat was 
available for testing.

TABLE 4. Outbreaks of trichinellosis, by year, state, number of cases, 
month of illness onset, and implicated food — National Notifiable 
Disease Surveillance System, United States, 2008–2012

Year State
No. of  
cases

Month of  
illness onset

Implicated 
meat

2008 California 28 October–December Bear

2008 California 5 October–November Bear

2011 Minnesota 2 March–April Wild boar

2012 Minnesota 1* October Bear

2012 Illinois 1* October Bear

2012 Alaska 3 August Unknown

Total   40    

* Associated with consumption of pan-seared black bear meat during an Alaskan 
hunting trip in September 2012. These cases were considered to be part of a single 
outbreak because the  point-source of infection was presumed to be the same.

FIGURE 2. Number* of persons with confirmed cases of trichinellosis, 
by month of illness onset — National Notifiable Disease Surveillance 
System, United States, 2008–2012  
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* N = 70. Of the 30 of cases in November, 26 (87%) were linked to an outbreak 
in California associated with bear meat.

FIGURE 3. Number* of persons with confirmed cases of trichinellosis 
associated with eating nonpork products, by month of illness onset 
— National Notifiable Disease Surveillance System, United States, 
2008–2012  
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* N = 45. Of the 26 of cases in November, all were linked to an outbreak in 
California associated with bear meat.  



Surveillance Summaries

6 MMWR / January 16, 2015 / Vol. 64 / No. SS-1

associated with pork products, 10 (45%) were 
associated with commercial pork products, a 
decrease from five (50%) cases associated with 
commercial pork products during 2002–2007 
(13). In addition, 45 (54%) of the 84 cases that 
occurred during 2008–2012 were associated 
with nonpork products; (41/84 [49%] bear 
meat), an increase from 27 (50%) of 54 cases 
during 2002–2007 (21/54 [39%] bear meat) 
(13). Most of the cases associated with nonpork 
products during 2008–2012 were the result 
of an outbreak that occurred in California in 
October 2008 involving consumption of raw 
or undercooked black bear meat. Among the 
51 patients for whom information was available 
regarding the manner in which the meat product 
was cooked, 24 (47%) reported eating raw or 
undercooked meat, an increase from five (17%) 
of 30 cases reported during 2002–2007 (13).

The number of reported trichinellosis 
cases has decreased since 1947 (Figure 4). 
The number of reported cases related to 
eating nonpork products surpassed cases 
associated with pork products starting in 1997 
(Figure 5). During 2008–2012, the number of 
cases associated with eating nonpork products 
was more than twice (45 cases) as many as 
those associated with pork products (22 cases) 
(Table 3; Figure 5). The majority of nonpork-
associated cases were linked with wildlife 
(specifically bear meat) consumption. Three of 
the five outbreaks that occurred during 2008–
2012 were associated with consumption of bear 
meat. Because the consumption of Trichinella-
infected meat by an animal host is required 
for transmission of infection, herbivores such 
as deer are atypical Trichinella hosts (13). 
However, experiments have demonstrated 
that deer can become infected with Trichinella 
(23,24), and during 2008–2012, two patients 
reported consumption of deer meat during 
their exposure period.

The number of swine reared in organic livestock operations 
certified by the U.S. Department of Agriculture (USDA) 
increased from 482 in 1997 to 12,373 in 2011 (25). Swine 
reared by these methods are likely exposed to sylvatic (i.e., 
occurring in or affecting wild animals) and synanthropic 
(i.e., ecologically associated with humans) hosts of Trichinella 
and are therefore more likely to be infected with Trichinella 
than commercial pork raised in confinement buildings 

under biosecure conditions (26). In addition, improper 
implementation of measures that limit contact between 
domestic animals and wildlife might cause introduction 
of Trichinella infection from the sylvatic environment into 
domestic animals (1). To help decrease the probability of 
transmission to other wildlife, hunters should be educated to 
avoid leaving animal carcasses in the field (1).

The decline in incidence of trichinellosis is a result of 
decreased prevalence of Trichinella in commercial pork 

FIGURE 4. Number of reported confirmed cases of trichinellosis, by year — National 
Notifiable Disease Surveillance System, United States, 1947–2012 
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FIGURE 5. Number of reported confirmed cases of trichinellosis, by source of infection 
as reported in surveillance summaries — National Notifiable Disease Surveillance System, 
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products. This is a consequence of government legislation and 
changes in the U.S. pork industry that have reduced exposure 
of domestic pigs to Trichinella (19) including implementation 
of the 1980 Federal Swine Health Protection Act, which 
prohibited feeding of potentially Trichinella-contaminated 
garbage to swine.† Changes to commercial production practices 
ensuring that swine are raised in biosecure confinement 
housing with adequate feed as well as feed storage facilities 
and equipment that control rodents, have contributed to 
the decline in incidence of trichinellosis (12). In addition, 
processing methods such as cooking and freezing have 
contributed to the decline in trichinellosis associated with 
pork products (12). USDA has stipulated specific cooking 
temperature and times, freezing temperatures and times, and 
curing methods for processed pork products to inactivate 
Trichinella larvae in meat (27).

The decline in the number of cases also might be attributed 
to USDA successfully educating consumers to fully cook fresh 
pork to temperatures high enough to inactivate Trichinella. 
USDA recommends that consumers of fresh ground pork and 
wild game cook the meat product to an internal temperature 
of 160°F (71°C) (28). Whole cuts of meat (excluding poultry 
and wild game) should be cooked to at least 145°F (63°C) then 
allowed to rest for 3 minutes before consuming (28). Sufficient 
freezing of Trichinella-infected meat will kill the encysted 
larvae of several Trichinella species (13). Pork <6 inches thick 
can be made safe if frozen to -20°F (-29°C) for 6 days, -10°F 
(-23°C) for 10 days, or 5°F (-15°C) for 20 days to kill any 
encysted larvae.§ However, freezing at these temperatures 
does not reliably kill the freeze-resistance species T. nativa 
and Trichinella T6, which are found in animals in the arctic 
and subarctic regions. Infective Trichinella larvae have been 
found in bear meat frozen at -4°F–20°F (-20°C– -6.5°C) for 
27 months (29). In addition, meat handlers should follow 
good hygienic practices such as washing their hands with warm 
water and soap after handling raw meat and cleaning meat 
grinders thoroughly after use. Heating in microwave ovens, 
curing, drying, and smoking are not effective in inactivating 
Trichinella larvae (1).

Limitations
The findings in this report are subject to at least two 

limitations. First, national surveillance for trichinellosis is based 
on NNDSS, which is a passive surveillance system. For this 
reason, case ascertainment might be incomplete, and the actual 

burden of trichinellosis in the United States might be greater 
than the surveillance data provided in this report indicate. 
Second, many of the food exposure histories that are reported 
cannot be corroborated by laboratory or epidemiologic 
evidence and might represent only a best guess of what might 
have made the case-patients ill. This is particularly relevant to 
the “atypical” reported exposures to meat from herbivorous 
animals (mostly deer and cows). Nevertheless, surveillance 
for trichinellosis is useful in providing estimates of the burden 
of illness and in identifying changes in the epidemiology of 
trichinellosis in United States.

Conclusion
Although the incidence of trichinellosis has decreased 

substantially since 1947, the continued identification of 
trichinellosis cases related to commercial pork consumption, 
infections from sylvatic sources such as bear meat, and the 
reported histories of consumption of raw or undercooked 
meat indicate the continuing need for public education about 
trichinellosis. Persons receiving permits to hunt bear, wild boar, 
or other potential Trichinella hosts should be informed about 
the risk for trichinellosis and receive instruction regarding 
proper food safety practices. Consumers of pork and game 
meat should follow the recommended cooking and freezing 
methods to inactivate Trichinella larvae and follow good 
hygienic practices with raw meat. In addition, the public 
should receive ongoing education about prevention methods, 
with additional communication efforts during an outbreak.
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