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The Disease Ecology, Epidemiology, Clinical Manifestations,
and Management of Trichinellosis Linked to Consumption of
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Historically, human trichinellosis was caused by Trichinella spiralis and transmitted to humans by consump-
tion of undercooked domestic pork. Today, most cases of trichinellosis are caused by other Trichinella spe-
cies and transmitted by consumption of raw or undercooked wild game meats. Given the increasing global
prevalence of wild animal meat-linked trichinellosis, the objectives of this review are: 1) to describe the life
cycle and global distribution of Trichinella worms; 2) to describe the changing epidemiology of trichinello-
sis; 3) to describe the clinical phases of trichinellosis; 4) to recommend the latest diagnostic tests; and 5) to
recommend treatment and prevention strategies. Internet search engines were queried with keywords as sub-
ject headings to meet the objectives of this review. Although trichinellosis surveillance systems and laws reg-
ulating commercial pork production have limited 7" spiralis-caused trichinellosis in Europe and the United
States, trichinellosis due to consumption of raw and undercooked wild boar and feral hog meat continues
to occur throughout Southeast Asia. Trichinellosis due to consumption of raw or undercooked meats of
other infected game, such as bear, deer, moose, and walrus, continues to occur worldwide. Only adherence
to hygienic practices when preparing wild game meats and cooking wild game meats to recommended inter-
nal temperatures can prevent transmission of trichinellosis to humans. Wilderness medicine clinicians should
be prepared to advise hunters and the public on the risks of game meat-linked trichinellosis and on how to
diagnose and treat trichinellosis to prevent fatal complications.
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Introduction containing products, especially sausage.”*” Today, trichi-

nellosis is less often associated with consumption of

Trichinellosis (formerly trichinosis) is a parasitic infection
caused by migrating larvae of Trichinella nematodes.' Tri-
chinella worms are among the world’s most widely distrib-
uted zoonotic parasites, with a large animal reservoir in
amphibians, reptiles, rodents, birds, and mammals. ' His-
torically, human trichinellosis was caused by Trichinella
spiralis, the pork worm, and transmitted to humans by con-
sumption of undercooked domestic pork and pork-
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T spiralis-infected commercial pork products in the United
States, Europe, and Asia due to hygienic advances in the
domestic pork industry.” Trichinellosis is now trans-
mitted more often by the consumption of raw or under-
cooked wild and home-raised game meats, such as wild
boar, bear, deer, moose, and walrus.”™

Given the increasing global prevalence of trichinellosis,
the objectives of this review are: 1) to describe the parasitol-
ogy, life cycle, geographic distribution, and zoonotic reser-
voirs of Trichinella species nematodes; 2) to describe the
changing disease ecology and epidemiology of trichinello-
sis and its wilderness-related risk factors; 3) to describe
the parenteral, enteral, and muscular encysting phases
of trichinellosis and their clinical manifestations; 4) to
recommend the latest diagnostic laboratory tests for
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Table 1. Scientific articles reviewed, referenced, and stratified by types

Review  Descriptive Serological Outbreak Parasitology ~ Case reports
articles  epidemiological ~— or molecular  investigations  reports and case
(surveillance) investigations series
investigations
Articles reviewed 12 10 12 8 12 6
(n=60)
Articles referenced 8 7 9 8 9 4
(n=45)

“ Articles not reviewed: parasitic nematode reviews, clinical-pathological case conference reports, and opinion-editorial articles.

trichinellosis; and 5) to recommend management and pre-
vention strategies for trichinellosis to wilderness medicine
clinicians.

Methods

Internet search engines including PubMed, Medline, Ovid,
Google, Google Scholar, and Cochrane were queried with
the keywords as subject headings to meet the objectives
of this narrative review. In addition to the title words, key-
words included helminthiasis (foodborne) and trichinosis.
The study period was defined as 1970 to 2018. The articles
selected to meet these objectives included review articles;
case reports and series; outbreak investigations; observa-
tional, longitudinal, and surveillance studies; and parasito-
logical reports (Table 1). Articles excluded from review
included parasitic nematode reviews, clinical-pathological
conference reports, and opinion-editorial articles. These
selected methodologies met all recommended criteria for
narrative reviews, including several keywords, use of 2 or
more Internet search engines, defined study period, and arti-
cle inclusion and exclusion criteria.® Institutional review
board approval was not required for this investigation,
which was an analysis of prior peer-reviewed, published
scientific articles.

Results

THE PARASITOLOGY AND LIFE CYCLE OF
TRICHINELLA SPECIES

There are 10 currently known species of Trichinella (8 gen-
otyped and 2 not genotyped) with a worldwide geographic
distribution and a wide range of asymptomatically infected
reservoir host animals (Table 2).” Although Trichinella
spiralis remains a common cause of human infection in
the United States and Europe due to its ability to parasitize
rodents and feral swine, other Trichinella species are caus-
ing more frequent infections elsewhere and have more

restricted animal reservoirs and ranges, such as Trichinella
patagoniensis, recently discovered in cougars in
Argentina,’"®

Trichinella worms are among the smallest species of
nematodes, with adult males averaging 1.2 mm in length
and larger females averaging 2.2 mm in length.” Adult
worms mate in the small intestinal mucosa when mature
and have an average life span of 4 to 6 wk during the
initial enteral phase of infection.” Female worms can pro-
duce up to 1500 larvae before their death and fecal
elimination.’

The life cycle of Trichinella in man and host animals
has 3 sequential phases: the enteral phase, parenteral
phase, and encysting phase (Figure 1). The life cycle of
all species begins during the enteral phase in the stomach
and small intestines, when gastric acid and pepsin chemi-
cally dissolve and release larvae encysted in striated ani-
mal muscle that is consumed raw or undercooked.’
Freed larvae invade the small intestinal mucosa, mature,
and mate within 1 wk. Gravid females release larvae
that enter lymphatic channels for circulation to striated
muscles to encyst within another week, with or without
a surrounding capsule.” Of the 10 species of Trichinella
worms, 5 form encapsulated cysts in striated muscle,
and 5 do not (Table 2).”

Circulating larvae can encyst anywhere in the body,
including the myocardium and extraocular muscles, but
they prefer to encyst in large, highly vascularized striated
muscles, such as the tongue, diaphragm, psoas, pectoralis
major, and gluteus maximus.’ After entering striated mus-
cle fibers through capillaries, a cytokine-stimulated release
of vascular endothelial growth factor enables encapsulated
cysts to form nurse-cell complexes.'’ The nurse-cell com-
plexes contain collagen-like substances that further sur-
round the cyst, protect it from immune attack and
subfreezing temperatures, and permit it to remain seques-
tered in striated muscle for years.'” The parasite’s life
cycle is usually completed within 2 wk.”
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Table 2. Trichinella species, encysted muscle forms, geographic distributions, and animal reservoirs

Species Encysted muscle Geographic Host animal reservoirs
forms distributions
Trichinella britovi Encapsulated Europe, Asia, Wild and domestic swine, wild carnivores (bears, foxes, hyenas,
Africa lynxes, wolves)
T murrelli Encapsulated North America Black bears, grizzly bears, raccoons, red foxes, bobcats, coyotes,
cougars, moose, wild boar
T nativa Encapsulated Arctic and subarctic  Arctic foxes, polar bears, black bears, brown bears, grizzly bears,
regions worldwide  walruses, sea ice-associated seals, wolves, other wild carnivores
T nelsoni Encapsulated Africa Wild carnivores (wild dogs, hyenas, lions, tigers)
T papuae Nonencapsulated Papua New Guinea, Wild and domestic swine, saltwater crocodiles, soft-shelled turtles
Taiwan, Thailand
T patagoniensis ~ Encapsulated Argentina Cougars
T pseudospiralis  Nonencapsulated Worldwide Birds, mammals, reptiles
T spiralis Encapsulated Worldwide Wild and domestic swine, horses
T zimbabwensis ~ Nonencapsulated Africa Nile crocodiles, monitor lizards
Trichinella T8 Nonencapsulated Africa, South Lions, spotted hyenas (not detected in humans at present)
(unnamed Africa, Namibia
genotype)
Trichinella T9 Nonencapsulated Japan Bears, wild carnivores
(unnamed
genotype)
THE DISEASE ECOLOGY AND game, and feeding animal waste to hunting dogs all pro-

WILDERNESS-RELATED RISK FACTORS FOR
TRICHINELLOSIS

Rodents are primarily responsible for maintaining the epi-
zoonosis of trichinellosis in nature.” Larger predators feed
on infected rodents or carrion from other infected animals
and continue to maintain the epizoonotic cycle of trichinel-
losis. Longer-lived predatory animals in the wild are more
likely to become infected with Trichinella species over time.

Physiological adaptations of muscle-stage larvae allow
Trichinella species, especially those in the encapsulated
clade, to remain viable in decaying meat, frozen meat, and
infected animal carcasses for months to years. Thus, a sin-
gle animal carcass harboring Trichinella larvae can infect
hundreds of other carrion-feeding animals. Climatic factors
can also affect the persistence of larvae. In encapsulated
species that are adapted to subfreezing temperatures, such
as T britovi in infected black and grizzly bears and T nativa
in infected polar bears and walruses, the cysts can survive in
frozen game meat for many years.'''® The exact length of
time that encapsulated cysts can remain viable in frozen ani-
mal muscle is unknown, but it may be influenced by para-
site burden and preferred encysting-site muscles, such as
the tongue and diaphragm.'**'*

Human behavior also has a large impact on the sylvatic
cycle of trichinellosis. Hunting practices of abandoning ani-
mal carcasses, improperly discarding unwanted muscle
such as the tongue and diaphragm after field dressing of

mote subsequent transmission of trichinellosis to scaven-
ging wild animals and to domestic animals, especially
dogs.'*"® Manmade environmental changes, such as farm-
land-to-forest projects in Eastern Europe over the past cen-
tury, have caused a surge in wild boar populations,
promoted the return and popularity of wild boar hunting,
and resulted in an increasing prevalence of human trichinel-
losis in these regions.'* >

In addition to feral swine and wild boar, many other feral
and wild carnivores can host Trichinella species and trans-
mit trichinellosis to humans when their infected meat is
consumed undercooked or raw.'”-** In 2008, investigators
collected 59 raccoons and 42 coyotes in Wisconsin, per-
formed cyst digestion studies on the animal tongues, and
detected Trichinella murrelli cysts in 19% of the raccoons
and 26% of the coyotes.'’

Even some herbivores, such as horses, can harbor Tri-
chinella cysts. In 1985, a major outbreak of horsemeat-
associated trichinellosis was reported from Paris.”* Three
hundred twenty-five individuals met the case definition of
infection as confirmed by muscle biopsy, serology, or clin-
ical presentation. Two elderly patients died, and 1 pregnant
patient miscarried during the first trimester. All 325 patients
reported consuming horsemeat, with 99% consuming
horsemeat raw or rare. All patients purchased horsemeat
from 2 butcher shops, with each shop having received
half of a single horse carcass from a slaughterhouse in Con-
necticut. The butchers from the 2 implicated shops and their
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Figure 1. The domestic and sylvatic live cycles of Trichinella species. United States Centers for Disease Control and Prevention (CDC). Available at:

https://www.cdc.gov/dpdx/trichinellosis/. Public domain.

families also had trichinellosis. Unfortunately, no meat
from the implicated horse was available for inspection.
Because of the increasing number of outbreaks of horse-
meat-associated trichinellosis in France, Italy, and Eastern
Europe, Danish investigators conducted 3 nested studies
to determine how horses, long considered herbivores,
acquired a meat-borne parasite. > First, a descriptive epide-
miological study revealed that feeding animal products to
horses was common practice among horse owners. Second,
a series of prospective trials involving experimental feeding

of meat products to 219 horses demonstrated that 32%
would consume meat patties. Third, to confirm that horses
would eat infected meat under normal farm conditions,
investigators fed 3 horses infected ground pork balls con-
taining 1100 Trichinella larvae. All 3 animals developed
trichinellosis, as confirmed serologically and at necropsy.
The investigators concluded that horses are more willing
to consume meat than formerly realized, that the intentional
feeding of animal products and kitchen waste was common
practices among horse owners, and that horses contracted
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trichinellosis from consumption of infected meat. The
investigators recommended that the same Trichinella-free
assurances applied by regulations to domestic pork be
applied to horsemeat destined for human consumption.
Although horsemeat consumption is uncommon in the Uni-
ted States, horsemeat is frequently consumed in Europe and
often prepared raw or lightly cooked as steaks, soups, and
ground meatballs or patties.”*>

THE EPIDEMIOLOGY OF TRICHINELLOSIS

The principle transmission mechanism of Trichinella to
humans is through the consumption of raw or undercooked
meat from a broad range of infected animals. There is no
evidence to support human-to-human transmission of tri-
chinellosis. However, cases have been reported following
the transmission of encysted larvae through fomites, such
as carving tables, cutting boards, knives, and other utensils
used to prepare contaminated raw meat and subsequently
used to prepare raw food dishes such as salads.”"”

Cases of trichinellosis have declined significantly in
many countries, including the United States, because of
rigid sanitary regulations imposed on commercial swine
feeding lots, especially a ban on feeding animal waste and
uncooked garbage to pigs.”” In 2011, investigators
reported a total of 65,818 cases of trichinellosis and 42
deaths in 41 countries over the period of 1986 to 2009.*
Today most outbreaks of trichinellosis in Asia, Europe,
and the United States are associated with the consumption
of raw or undercooked meats from wild amphibians,
birds, reptiles, and game animals such as bear, wild boar,
deer, and walrus. %>

In a 2015 review of 90 trichinellosis cases from 24 states
and the District of Columbia reported to the US Centers for
Disease Control and Prevention over the period of 2008 to
2012, investigators confirmed 84 cases, about half of which
(n=40) occurred in 5 outbreaks.” The mean annual inci-
dence rate of trichinellosis in the United States was 0.1
case per 1 million persons, with a median number of 15
cases per year.” Domestic, home-raised, and feral swine
products were associated with 26% of cases (n=22), with
45% (n=10) traced to commercial pork products, 27%
(n=6) traced to wild boar, 5% (n=1) traced to home-raised
swine, and 23% (n=5) unspeciﬁed.2 More cases (54%,
n=45) were linked to meats other than pork, with 91%
(n=41) linked to bear meat, 4% (n=2) linked to deer meat,
and 4% (n=2) linked to ground wild animal meat.” The
authors concluded that: 1) the consumption of wild game
meats was the most important source of infection in the
United States, exceeding pork-linked cases, and 2) hunters
and consumers of wild game meats should be better edu-
cated about the risks associated with eating raw and under-
cooked animal meat.”
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Mirroring the US experience, commercial pork product-
linked cases of trichinellosis declined and game
meat-linked cases increased in Europe and Asia during
the reporting period of 2012 to 2016. In a follow-up inves-
tigation of a 2012 outbreak of trichinellosis in a region of
central Italy (Lucca Province, Tuscany) that had not
reported a case of trichinellosis in 20 y, 38 persons reported
eating uncooked homemade sausages from a locally hunted
and butchered wild boar.”” Among the 38, 34 patients were
serologically positive for Trichinella britovi infection, and
32 developed clinical manifestations of trichinellosis
(Table 2).*°

Between 1975 and 2016, there were no reported out-
breaks of trichinellosis linked to domestic pork consump-
tion in J apan.26 However, there were 4 outbreaks of
trichinellosis linked to consumption of raw or undercooked
bear meat during that period.”® In a 2018 follow-up inves-
tigation of the last outbreak of locally hunted bear meat-
linked trichinellosis in Japan, 28 patients reported eating
undercooked bear meat in salads.”® Among the 28 persons
consuming the bear meat, 21 had clinical manifestations of
trichinellosis and most (90%; n=19) were serologically
positive for Trichinella species antibodies.”® Among the
21 confirmed cases, the median incubation period was 19
d (range 6—34 d); all patients had a rash (Figure 2), 95%
(n=20) had fever, 81% (n=17) had myalgias, and 48%
(n=10) had facial edema.’® All patients were treated
with albendazole or mebendazole with or without predniso-
lone, and all recovered.® Trichinella larvae were isolated
from samples of the bear meat consumed but could not be
precisely speciated by DNA sequencing and were pre-
sumed to be the nongenotyped species, Trichinella T9
(Table 2).*°

In a 2008 follow-up investigation of an outbreak of ser-
ologically confirmed trichinellosis in 8 patients who had
consumed raw soft-shelled turtle meat in Taiwan, most
patients were symptomatic with fever (88%), myalgia
(88%), and periorbital swelling (38%) (Figure 3).7 All
patients were treated with albendazole or mebendazole,
and all recovered.”’ Although all patients had serological
evidence of antibodies to Trichinella species, the specific
causative species could not be determined.”’ However,
the investigators concluded that T papuae was the most
likely parasite causing the outbreak because of its ability
to infect amphibians and reptiles and its endemicity
throughout Southeast Asia (Table 2).27

In summary, the global epidemiology of trichinellosis
following the consumption of undercooked commercial
pork products has shifted in most regions to infection fol-
lowing the consumption of raw or undercooked wild
game meats, especially bear, moose, deer, walrus, wild
boar, and formerly domesticated feral hogs.”****** Never-
theless, trichinellosis outbreaks following consumption of
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Figure 2. An intensely pruritic maculopapular rash developed on the
back, face, and abdomen 24 h after a patient consumed an undercooked
bear meat salad from which Trichinella species larvae were subsequently

isolated in Japan (2016). Source: Tada et al.* United States Centers for

Disease Control and Prevention (CDC). Available at: https://wwwnc.cdc.
gov/eid/article/24/8/17-2117-2, https://www.cdc.gov/nczved/divisions/
dfbmd/diseases/coccidioidomycosis/. Public domain.

raw and undercooked home-raised swine, feral hogs, and
wild boar continue to occur in pockets of Tibet and South-
east Asia (Cambodia, Laos, Vietnam, Thailand) where tra-
ditional raw pork dishes (salapao) are very popular and
often consumed by mountainous tribes during religious cel-
ebrations and feasts (Laotian larb).>**

THE CLINICAL MANIFESTATIONS OF
TRICHINELLOSIS

The minimum infectious dose of Trichinella larvae is
unknown, but the clinical manifestations of trichinellosis
increase as the parasite burden increases. Light infections
may be entirely asymptomatic. A travel history and a
history of raw or undercooked meat ingestion are critical
for early diagnosis, treatment, and prevention of
complications.

Diaz et al

Figure 3. The ocular chemosis of trichinellosis is characterized by
bilateral periorbital swelling, eyelid edema, purulent eyelid gland
discharge, conjunctival injection, and proptosis. It may develop days to
weeks after consumption of undercooked meat infected with Trichinella

species larvae and resolves rapidly following treatment with
corticosteroids and albendazole or mebendazole. Source: United States
Centers for Disease Control and Prevention (CDC), Public Health
Information Library (PHIL), PHIL ID# 342. CDC Content Provider:
Valerie Ng, MD, PhD. Available at: https://phil.cdc.gov/Details.aspx?
pid=342. Public domain.

Adult worm migration during the enteral phase of infec-
tion causes the earliest manifestations of infection, with
nausea, vomiting, sweating, abdominal pain, and diarrhea
that are often overlooked or attributed to self-limiting viral
gastroenteritis.” The incubation period for the enteral
phase onset is determined by parasite burden and
ranges from 12 h to 2 d after consumption of contaminated
meat.”*? Later larval migration during the parenteral phase
of infection causes more significant clinical manifestations
often considered pathognomonic for trichinellosis, includ-
ing fever, anorexia, malaise, abdominal pain and distension,
chest pain and dyspnea, myalgias, pruritic skin rashes, peri-
orbital and facial edema, orbital chemosis, conjunctival and
retinal hemorrhages, and subungual splinter hemorrhages
(Figures 2, 3, and 4).5 +9:35 The incubation period for the
parenteral phase onset is also set by parasite burden and
ranges from 5 to 7 d after the onset of the enteral phase.”"’
From 10 d to 2 wk after the consumption of infected meat,
the encysting phase begins, with fever, intense muscular
pain in the largest striated muscles, and dyspnea from dia-
phragm involvement.”*’ Fever and muscle pain usually
resolve 1 to 6 wk after all migrating larvae encyst. Although
fatalities are rare, larval encysting throughout vital organs
may result in fatalities from sepsis or thromboembolism
or from heart, kidney, liver, or brain damage.5 9

In areas where autochthonous and imported case out-
breaks of trichinellosis are rarely reported, the differential
diagnosis of trichinellosis, which initially manifests with
nonspecific signs and symptoms, should include acute
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Figure 4. Subungual splinter-like hemorrhages in the nail beds beneath
the fingernails may develop days to weeks after consumption of
undercooked infected meat infected with Trichinella species larvae and
resolve rapidly following treatment with albendazole or mebendazole.
Source: United States Centers for Disease Control and Prevention (CDC),
Public Health Information Library (PHIL), PHIL ID# 2859. CDC
Content Provider: Dr. Thomas F. Sellers. Available at: https://phil.cdc.
gov/Details.aspx?pid=2859. Public domain.

gastroenteritis, appendicitis, leptospirosis, bacterial sepsis,
influenza, AIDS, community-acquired pneumonia, myo-
carditis, heart failure, acute coronary syndrome, and any
other helminthic infection characterized by the pulmonary
migration of parasites (Loeffler’s syndrome).’

THE LABORATORY DIAGNOSIS OF
TRICHINELLOSIS

As the phases of infection progress, laboratory tests will
demonstrate increasing peripheral eosinophilia, typically
greater than 7% of the total white blood cell count or greater
than 1000 eosinophils per microliter.” Other nonspecific
indicators of infection may include elevated peak creatine
phosphokinase levels (>0.5 mg-mL™") indicative of muscle
encystment damage, elevated peak lactic acid levels (>2.0
mmol- L") indicative of sepsis, and elevated peak troponin
levels (>0.23 ng-mL™") indicative of myocardial encyst-
ment damage.”

Serologic evidence of infection is established by demon-
strating elevated Trichinella-specific antibodies to the
excretory/secretory antigens of T spiralis using enzyme-
linked immunosorbent assay (ELISA).?® Serum-specific
IgE antibodies will appear first in acute trichinellosis but
are detected in few cases at the onset of infection because
of their short half-life in serum.”’ The most sensitive
method of serodiagnosis recommended by the International
Commission on Trichinellosis is the detection of anti-
Trichinella 1gG by ELISA using excretory/secretory anti-
gens of T spiralis muscle larvae.”® Acute and convalescent

Figure 5. The microscopic (100x) image of an unstained touch
preparation of Trichinella spiralis larvae encysted within raw wild boar
meat (red arrows) implicated in a trichinellosis outbreak in California
(2017). Source: Heaton et al.>> United States Centers for Disease Control
and Prevention. Available at: https:/www.cdc.gov/mmwr/volumes/67/wr/
mm6708a3.htm?s_cid=mm6708a3_w#F1_down. Public domain.

ELISA tests at least 14 d apart are recommended because
IgG antibodies may not be detected during the acute
phase of infection at 12 to 14 d and only manifest at 20 to
35 d postinfection.’” To eliminate species cross-reactivity
and to confirm the Trichinella species causing infection,
molecular typing methods using polymerase chain reaction
techniques based on the amplification of specific regions of
the internal transcribed spacer and ribosomal RNA genes
are required and usually are available only at state
laboratories.*’ The indirect immunofluorescence test on
frozen sections of infected tissue is based on the cuticle sur-
face antigens of the nematode and is the least sensitive diag-
nostic laboratory test because cross-reactions are common
in patients with autoimmune diseases and other
helminthiases.*'***

For further confirmation of infection in human and ani-
mal tissues, microscopic parasitological studies demon-
strating encysted Trichinella larvae can be conducted on
muscle biopsies, squash preparations, or impression
(touch) smears, partially digested with pepsin and hydro-
chloric acid and taken from small slices of muscle
(Figure 5).°*” In animal meat consumed by humans, the
parasite burden in suspected or infected meat can be quan-
titated microscopically in meat by counting the number of
encysted larvae per gram of infected muscle tissue.

THE TREATMENT OF TRICHINELLOSIS

Treatment with antihelmintics, such as albendazole (400
mg orally twice daily for 10—14 d) or mebendazole
(200—400 mg orally 3 times daily for 5—7 d), should
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begin immediately, if possible, and within 3 d of infection
to reduce the degree of painful larval encystation.”"***
In addition, these drugs will inhibit the development of
newly hatched larvae.”****> In most cases, however, anti-
helmintic therapy will not begin until after symptoms of lar-
val invasion and encystment in muscle have begun to cause
fever, rash, periorbital and facial edema, and severe muscle
pain.***** Because it is unknown how long adult female
worms will keep depositing larvae into the small intestinal
mucosa, antihelmintic therapy of all patients with con-
firmed infection may begin as late as 4 to 6 wk after infec-
tion to reduce the burden of larval migration and muscular
encystment and to manage muscle pain.*>*** Adjunctive
therapy with analgesics is usually required for severe mus-
cle pain. Glucocorticoid therapy with prednisone (50 mg
orally per day) or prednisolone should be initiated in a mon-
itored setting to reduce the risks of a Jarisch-Herxheimer-
type reaction with significant hypotension that can occur
after the initiation of antihelmintic therapy in patients with
large parasite burdens. ***?

THE PREVENTION AND CONTROL OF
TRICHINELLOSIS

Freezing cuts of pork less than 15 cm (6 in) thick for 20 d at
-15°C (5°F) or for 3 d at -20°C (-4°F) kills T spiralis larval
worms but will not kill the larval worms of other species
of Trichinella that are freeze-resistant, such as T britovi
and T nativa (Table 2).>?>*° All wild game meat must
be cooked thoroughly to an internal temperature of 71 to
74°C (160-165°F) or higher for 15 or more s to kill
encysted larvae.”?>**” Because thermometer calibration
errors and internal bones can affect temperature uniformity
throughout the meat, higher uniform temperatures and
longer cooking times are recommended for all game
meats.”****’ Cooking in microwave ovens, curing, drying,
salting, and smoking will not kill encysted larvae and are
not recommended.”***** All meat handlers should adopt
hygienic practices of washing hands with soap and water
before and after handling raw meat and disinfecting all car-
ving tables, cutting boards, knives, and other utensils used
to prepare raw meats.”*>>*>’ In field situations, the surfaces
and utensils used to prepare game meat should be cleaned
first to remove all blood and tissue and then disinfected
using boiling water and diluted sodium hypochlorite solu-
tions (5 mL-946 mL™" [1 teaspoon per quart of boiled
water]).** Lastly, the American Veterinary Medical Asso-
ciation recommends that hunters avoid killing, field dres-
sing, handling, and eating meat from any wild game
animal that appears to be ill.'*

Finally, hunters have an obligation to participate in the
control of Trichinella infections in wildlife and domestic
animals.”** The only effective control measures that can
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be implemented by hunters to control the sylvatic cycle of
trichinellosis are to avoid leaving animal carcasses and ani-
mal waste in the field after skinning and discarding of
unwanted meat; all of these activities increase the probabil-
ity of disease transmission to new hosts.”*> A close asso-
ciation between a hunter’s practice in discarding animal
carcasses and waste in the field after skinning and dressing
and the prevalence of trichinellosis in wildlife and in stray
domestic animals has been confirmed in arctic and subarctic
regions, Kazakhstan, New Hampshire, Spain, and Eur-
opean Russia.*’

Conclusions

Although trichinellosis surveillance programs and laws
regulating commercial pork production have limited T
spiralis-caused trichinellosis in Europe and the United
States, trichinellosis due to raw and undercooked wild
boar and feral hog consumption continues to occur
throughout Southeast Asia. In addition, trichinellosis
due to consumption of raw or undercooked other infected
game meats, such as bear, deer, moose, and walrus, con-
tinues to occur worldwide. Only adherence to hygienic
practices when preparing wild game meats and cooking
wild game meats to recommended internal temperatures
can prevent the human transmission of trichinellosis.
Wilderness medicine clinicians should be prepared to
advise hunters and the public on the risks of game
meat-linked trichinellosis and on how to prevent its trans-
mission. Given the increasing prevalence of wild game
meat-linked trichinellosis worldwide, clinicians should
also be prepared to diagnose and treat trichinellosis to
prevent complications and deaths.
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