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Introduction

Human trichinosis is a disease of varying severity caused by ingesting of meat containing
encysted larvae of Trichinella spiralis. For the period 1947-1981, 7,532 cases of trichinosis
were reported in the United States. In the same period, 132 deaths were reported, for a case-
fatality ratio of 17.5/1,000 cases. Deaths attributed to trichinosis have declined both in terms
of total numbers and as a proportion of total cases. For the period 1947-1961, the case-
fatality ratio was 22.7/1,000, cases, and for the period 1962-19786, it was 10.4/1,000.

The number of cases reported each year continued to decline throughout the period
1950-1967, after which the number of cases reported appears to have plateaued (Figure 1).
The rise in incidence in 1969 and again in 1975 was associated with the occurrence of an
unusually large number of common-source outbreaks. During the last decade, an annual mean
of <150 cases has been reported.

The general decline in the incidence of human trichinosis is also reflected in a declining
pravalence of infection with T spiralis. A comparison of the results of two surveys in which
human diaphragm samples obtained at autopsy (7) were examined showed that in 1940
(2,3) an estimated 12% of the American population were infected with trichinae, as were

FIGURE 1. Reported trichinosis cases, United States, 1860-1881
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only 2.2% in 1970 (4,5). Similarly obtained estimates of the prevalence of live T. spiralis in-
dicated that 7.3% of Americans had these organisms in their diaphragms in 1940, as did only
0.7%in 1970.

The decline in the prevalence of human trichinosis paralleled a similar decrease in preval-
ence among swine. The prevalence of T spiralis infection among farm-raised hogs, which
currently comprise more than 95% of all hogs marketed, declined from 9.5 infected
animals/1,000 in the 1930s (6) to 1.3/1,000 in the period 1966-1970 (7). The rate for
garbage-fed swine similarly decreased from 110/1,000 in 1950 to 5.1/1,000 in 1966-1970.

Trichinosis became a reportable disease in some states in the late 19th century, and in
1947 the Public Health Service began collecting statistics on a national level. In 1985, trich-
inosis was included among the notifiable diseases that physicians report weekly to state
health departments and to CDC through the National Morbidity Reporting System. A stand-
ardized surveillance form was developed to collect detailed information for each case; since
1967, the findings have been summarized in an annual report.

Materials and Methods

Detailed epidemiologic information obtained from state health departments was supple-
mented by records of the National Morbidity Reporting Service (as reported in the MMWR),
results of serologic evaluation of specimens submitted to CDC for trichinosis testing, and epi-
demiologic investigations. Trichinosis cases are reported by state in which the infection was
acquired (i.e., in which the implicated meat item was ingested); if the meat item was not
identified, the case is listed by the patient’s place of residence. Population estimates for 1981
were obtained from the Bureau of the Census.

Diagnosis of cases reported in 1981 was based on the following factors: a) patient
history, symptoms, and signs; b) clinical pathology; c) muscie biopsy; and d) serologic test
results. The bentonite flocculation (BF) test, the most frequently used serodiagnostic test,
was performed on 124 patients. Criteria for inclusion as a trichinosis case included
a) Trichinella-positive muscle biopsy, b) compatible clinical and serologic findings, or c) a pa-
tient with compatible symptoms and a history of ingesting meat known to contain Trichinells
larvae.

Results

Epidemiology. In 1981, 188 cases of trichinosis were reported to CDC for the United
States. One patient, a 55-year-old female from New York City, died. In 1981 there were 21
common-source outbreaks, which accounted for 124 (66%) of all cases reported. In the
period 1977-1981, the case-fatality ratio was 5.8/1,000 cases. Fourteen states reported at
least one case in 1981; however, 82% (153) of the cases were concentrated in six states
(Alaska, Connecticut, New Jersey, New York, Pennsylvania, and Rhode Island) (Table 1). The
incidence of reported cases was 0.8/1,000,000 population for the entire United States. The
largest number of cases (45) was reported from Connecticut, but the states with the highest
annual incidence were Rhode Island and Alaska, with 36.7 and 33.9 cases/1,000,000
population, respectively.

The mean annual trichinosis incidence for the 5-year period 1977-1981 was highest in
Alaska (38.9 cases/1,000,000), Rhode Island {10.1), Connecticut (4.0), New Jersey (3.5),
and Louisiana (2.4) (Figure 2). Moderately high mean incidence was observed in Massachu-
setts (1.3) and Pennsylvania (1.2). In 17 states (Arkansas, Delaware, Georgia, ldaho, Indiana,
Kentucky, Minnesota, Montana, Nevada, North Carolina, North Dakota, Oklahoma, Oregon,
South Dakota, Tennessee, Utah, and Wyoming), no cases were reported throughout the
5-year period.

In 1981, 102 of the persons with trichinosis were female, and 86 were male. As in previ-
ous years, the age distribution was similar for both sexes (Figure 3), i.e., a range of 3-86
years, with a mean of 38 years. The mean age of male patients was 37 years and that of



TABLE 1. Trichinosis cases, by state, United States, 1281

Rate par million

State Cases population®
Connecticut 45 14.4
Rhode Island 35 36.7
New Jersey 25 3.4
New York 19 1.1
Pennsylvania 15 1.3
Alaska 14 339
Massachusetts 13 23
lllinois 7 0.6
California 5 0.2
Maryland 3 0.7
Virginia 3 0.8
Vermont 2 3.9
New Hampshire 1 T
Washington 1 0.2
Total 188 0.8

“Estimates of state populations on July 1, 1981.
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fernale patients, 38 years. In 1981, the monthly incidence peaked in November-December
{Figure 4), coincident with thres common-source outbreaks in Rhode Island and New York
comprising 42 casas.

The probable source of infaction was identified for 181 patients: pork products wers incri-
minated in 146 (82%) instances (Table 2). Of 137 instances in which the type of domestic
pork product was specified, 93 (88%) involved sausage. Meat products other than pork were
implicated in 35 (19%) patients. Ground beef was identified as the probable source of infec-
tion for 18 patients, infectad bear meat was the source of infection for 10 patients in Alaska
and California, and infected walrus meat was responsible for seven cases of trichinosis in
Alaska.

In 174 instances, the source of tha incriminated meat was reported. The source for 101
cases (68%) was a supermarket, butcher shop, or other commercial outlet. Nine (5%) patients



had eaten the incriminated meat items at a restaurant or other public eating place. The walrus
and bears that accounted for 17 cases were obtained by hunting. Forty-seven cases were
caused by pork from swine obtained directly from farms. For 168 instances in which informa-
tion on whether the incriminated meat product received further processing after it was
obtained, 126 reports were negative. Processing methods for meat incriminated in the re-
maining cases included grinding (37), marinating (three), and smoking (two).

Of 170 instances in which “method of cooking” the incriminated meat was reported, 121
(71%) reports stated that the meat was not cooked. Reports on the 49 other cases indicated
that the meat was inadequately cooked.

Clinical Characteristics. Clinical information reported for 145 patients included eosin-

ophilia for 139 (96%), myalgia for 136 (94%), fever for 132 (91%), and periorbital edema for
119 (82%). For 103 patients whose reports indicated when the incriminated meat was eaten,

FIGURE 3. Trichinosis cases, by age and sex, United States, 1981
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the mean incubation period was 18 days (rangs, 1-48 days). Muscie biopsies were performed
on 38 patients; results for 35 were positive. Of 136 patients for whomn serologic test results
were reported, 125 (91%) were positive. Neither muscle biopsy nor serologic tests were done
for 12 patients reported as having trichinosis.

Common-Source Outbreaks. Four common-source outbreaks were reported to CDC in
1981; three were associated with pork sausage and one with grizzly bear meat. The first out-
break involved eight cases of trichinosis in Barrow, Alaska. Five men and three women, ages
32-76 years, became ill 2-16 days after sharing a particular meal (mean 9 days). All eight
reported having eaten “quaq” (raw frozen meat), while four persons who ate the dinner in
question but denied having eaten quaq remained well (attack rate 100%). Thirty other family
members who were not present at the dinner also remained well. A bear meat sample provid-
ed by one of the patients contained 70 Trichinella larvae/gram of meat. Acute- and early
convalescent-phase serum specimens from four of the ill persons showed rising Trichinella
antibody titers. The quag was thought by the participants to be caribou but was later discov-
ered to be grizzly bear. The persons involved in this outbreak knew the risk of acquiring tri-
chinosis from eating bear or walrus meat, and they did not intentionally serve or eat uncooked

bear meat. It was eaten after being dipped in seal oil, which may have disguised its usually dis-
tinctive taste.



FIGURE 4. Trichinosis cases, by month of onset, United States, 1981

Dews not include 3 cases of unknown month of onset.

TABLE 2. Trichinosis cases, by source of infection, United States, 1981

Food Cases
Pork products
Domaestic swine
Sausage ‘ 93
Other products 44
Unspecified 9
Subtotal 146
Meat products other
than pork
Hamburger : 18
Bear meat 10
Other wild animals 7
Subtotal 35
Unknown 7
Subtotal 7
Total 188

In the second outbreak, eight cases of trichinosis in three related families of Italian ancestry
were reported to the New York City Department of Health on November 16, 1981. A ninth
case was diagnosed in the course of the investigation. The index patient was a 55-year-old
woman who had onset of symptoms on November 4, 10 days after eating some homemade,
dried pork sausage. The patient died on the nineteenth day of hospitalization with
bronchopneumonia, pulmonary edema, motor paralysis, chronic myocarditis, hepatomegaly,
and renal vein thrombosis. The other eight patients had onset of symptoms 2-13 days after
the first of two occasions on which they ate dried, uncooked, or slightly fried sausage. The
seven of these eight patients tested all showed antibody titers compatible with recent infec-
tion (=10), and sera from three patients who were retested approximately 7 weeks after they
became ill showed a fourfold or greater rise in antibody titer. The sausage was prepared from
a pig that had been purchased and slaughtered at a farm. Samples of sausage as well as saus-



age prepared by the farmer from meat from two other pigs were positive for Trichinella. Al-

though the pigs apparently were deliberately fed only grain, they might have eaten parts of
wild animals killed by the farmer while hunting.

The third outbreak was reported to the Rhode Island Department of Health on November
23, 1981, and involved a group of 63 Kampuchean refugees who had shared a meal in the
home of one family on or ‘about October 15. The main dish consisted of spiced boiled meat
and viscera of a pig that had been purchased the same day from a local farm. Twenty (59%)
of 34 persons who reported having eaten the pork at that meal—or who had later eaten
leftovers from the meal—had symptoms compatible with trichinosis between November 11
and 28. Five of the most severely ill were hospitalized. Ill persons included 11 males and nine
females who ranged in age from 3 to 86 years (median, 31 years). Serologic test results were
positive for all 20 symptomatic but none of 28 asymptomatic persons tested. All sympto-
matic patients recovered without specific therapy. No adequate samples of the leftover pork
waere available for testing. No other infected animals were identified at the farm that was the
source of the implicated pig.

The fourth outbreak occurred on November 24, 1981 ; it involved 31 persons in four ex-
tended families in Rhode Island who shared a meal that included raw pork from a pig pur-
chased at the same farm implicated in the earlisr outbreak in that state. In the period Decem-
ber 10-29, 13 persons became ill; four were hospitalized. T, spiralis larvae were demon-
strated in a muscle biopsy of a 33-year-old woman. Of the 13 patients, seven were male and
six were female; their ages ranged from 14 to 66 years (median, 33 years). All recovered. A
low concentration of T. spiralis larvae was noted in a sample of pork from the November 24
meal that was examined at CDC using an artificial digestion technique.

Discussion

Because severity of illness— up to and including death —closely correlates with numbers of
larvae ingested, the most likely explanation for the decrease in mortality associated with tri-
chinosis is that the concentration of larvae in infected meat has declined. The factors account-
ing for the decline in the prevalence of T spiralis among swine and the number of humans
who become infected are multiple, and most are unrelated to planned trichinosis control
measures. For example, state laws prohibiting the feeding of raw garbage to hogs were enact-
ed to prevent the spread of highly contagious and economically devastating swine viral
diseases, but they concurrently reduced trichinosis among swine. Widespread commercial
and home freezing of pork (a process that kills trichinae), as well as consumer awareness con-
cerning the need to cook pork products adeguately, has also contributed to the decline in
human trichinosis.

Still, the problem of clinical trichinosis has not been eradicated despite the availability of
appropriate technology. Although adequately cooking, freezing, or curing pork sausage de-
stroys Trichinella larvae, small processors and householders who prepare their own sausage
are not always aware of established standards for the proper curing and cooking of pork
products. Furthermore, consumers are not aware that the stamp “U.S. Inspected and Passed”
on a raw pork product does not guarantee that the product is free of infective Trichinella
larvae, only that it was processed in accordance with U.S. Department of Agriculture (USDA)
specifications, which do not require pork products to be inspected for Trichinella larvae.
USDA specifications, however, do require that “ready-to-eat” pork products be heated to an
internal temperature of at least 137°F (58.3°C), frozen, or otherwise processed in a manner
certified as being sufficient to kill Trichinella larvae. The National Pork Producers Council
recommends that pork roasts (loin, shoulder, and leg) be cooked to an internal temperature of
170°F (77°C) for maximum tendemess, juiciness, and flavoy. Because cattle are herbivorous,
they are not considered a natural reservoir of 7. spiralis, although beef products may be adul-
terated with pork when both are processed in the same meat grinder or when beef and pork
are intentionally mixed. -

Freezing infected meat is also generally believed to kill T spiralis. According to USDA
regulations, T spiralis in pork held at 5°F (-15°C) for 20 days is rendered nonviable. This ap-
pears to be generally true for strains of T. spiralis recovered from domestic swine; however,



there is increasing evidence that trichinae found in Arctic sylvatic animals are resistant to
greater extremes of cold. For example, portions of infected Alaskan bear meat were held at
5°F (-15°C) for up to 35 days, and the larvae showed no loss of infectivity for laboratory ani-
mals compared with larvae in samples of the same bear meat refrigerated (at 10°C) for the
same lengths of time (8). Persons who consume meat from wild animals shouid be aware
that freezing the meat may not eliminate the potential of trichinosis transmission.

Americans, through long custom, generally tend to cook pork well done, thereby rendering
it safe. Thus, trichinosis has occurred most frequently among ethnic groups whose culinary
preferences include raw pork. For example, in a 1940 autopsy survey, deceased persons of
German or Italian descent were infected at a rate of approximately 29%, compared with a 2%
rate for Jews, whose religious laws proscribe eating pork (3). The higher risk of infection for
certain ethnic groups still exists. Examination of the surnames of persons involved in recent
outbreaks associated with consuming pork products reveals that the incidence of affected
persons of German, Italian, Polish, or Portuguese ancestry is disproportionately higher than
their overall representation in the U.S. population (9). It has also been observed that some of
these outbreaks have occurred among recent immigrants who apparently have not been in-
formed of the need to thoroughly cook, freeze, or otherwise treat pork in the United States to
kill Trichinella larvae. As evidenced by the two outbreaks in Rhode Island reported in 1981,
certain groups among the cuiturally diverse refugees from Southeast Asia must be included
with those at high risk for trichinosis.

Most (approximately two-thirds) reported cases of pork-associated trichinosis are asso-
ciated with a USDA-inspected pork product purchased at a local supermarket or butcher
shop (9,70). The outbreaks reported in 1981 were unusual in that the pork was acquired
directly from a farm. The most recent records of trichinosis prevalence among commercially
slaughtered swine indicate that approximately 1/1,000 carcasses is infected (7). However,
feeding raw garbage to swine—a practice that is prohibited by law in most states but difficult
to enforce—and certain other swine ménagement practices may result in higher infection
rates. Therefore, the rate of infection among hogs purchased directly from farms may be con-
siderably higher than among the 70-80 million hogs that pass through commercial channeals
each year.
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EDITORS NOTE:

There were no cases of trichinosis reported in Louisiana in 1981.
One case was reported in 1982 from Orleans parish and 2 have been
reported to date in 1983 (one case each, LaSalle and Winn parishes).
The majority of cases reported in the last five years have been
associated with outbreaks; three have been investigated since 1979:

- Port Allen, February 1979, 19 cases.

- Acadia parish, February-March 1980, 9 cases.

- Evangeline and Jefferson Davis parishes, May 1980, 15
cases with one death.

In each of these outbreaks, the implicated meat was raw or poorly
cooked pork sausage.

Physicians are encouraged to report suspect cases to the Disease
Control Division, DHHR, at 504-568-5005. Bentonite floculation
serology is available at the CDC through the state laboratory.

Acquired immunodeficiency Syndrome (AIDS):*
Precautions for Health-Care Workers and Allied Professionals

Acquired immunodeficiency syndrome (AIDS) was first recognized in 1981. The epide-
miology of AIDS is consistent with the hypothesis that it is caused by a transmissible infec-
tious agent (7-3). AIDS appears to be transmitted by intimate sexual contact or by percutane-
ous inoculation of blood or blood products. There has been no evidence of transmission by
casual contact or airborne spread, nor have there been cases of AIDS in health-care or labora-
tory personnel that can be definitely ascribed to specific occupational exposures (4).

CDC has published recommended precautions for clinical and laboratory personnel who
work with AIDS patients (5). Precautions for these and allied professionals are designed to
minimize the risk of mucosal or parenteral exposure to potentially infective materials. Such
exposure can occur during direct patient care or while working with clinical or laboratory
specimens and from inadvertent or unknowing exposure to equipment, such as needles, con-
taminated with potentially infective materials. Caution should be exercised in handling secre-
tions or excretions, particularly blood and body fluids, from the following: (1) patients who
meet the existing surveillance definition of AIDS (7); (2) patients with chronic, generalized
lymphadenopathy, unexplained weight loss, and/or prolonged unexplained fever when the pa-
tient’s history suggests an epidemiologic risk for AIDS (7,2); and (3) all hospitalized patients
with possible AIDS.

$Reprint from MMWR 32:34, Sept. 2, 1983, pp 450-452.



AIDS — Continued

These principles for preventing AIDS transmission also need to be adopted by allied pro-
fessionals not specifically addressed in the previous publications but whose work may bring
them into contact with potentially infective material from patients with the illnesses described
in the above three groups.

The following precautions are recommended for those who provide dental care, perform
postmortem examinations, and perform work as morticians when working with persons with
histories of illnesses described in the above three groups:

DENTAL-CARE PERSONNEL

1. Personnel should wear gloves, masks, and protective eyewear when performing dental
or oral surgical procedures.

2. Instruments used in the mouths of patients should be sterilized after use (5-9).

PERSONS PERFORMING NECROPSIES OR PROVIDING MORTICIANS' SERVICES

1. As part of immediate postmortem care, deceased persons should be identified as be-
longing to one of the above three groups, and that identification should remain with the
body.

2. The procedures followed before, during, and after the postmortern examination are
similar to those for hepatitis B. All personnel involved in performing an autopsy should
wear double gloves, masks, protective eyewear, gowns, waterproof aprons, and water-
proof shoe coverings. Instruments and surfaces contaminated during the postmortem
examination should be handled as potentially infective items (5-7).

3. Morticians should evaluate specific procedures used in providing mortuary care and
take appropriate precautions to prevent the parenteral or mucous-membrane exposure
of personnel to body fluids.

These and earlier recommendations outline good infection control and laboratory practices
and are similar to the recommendations for prevention of hepatitis B. As new information be-
comes available on the cause and transmission of AIDS, these precautions will be revised as
necessary.

Reported by AIDS Activity, Div of Host Factors, Div of Viral Diseases, Hospital Infections Program, Center

for Infectious Diseases, Office of Biosafety, CDC
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