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Foodborne Outbreaks of Human Toxoplasmosis
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Two outbreaks of acute toxoplasmosis involving 8 adult patients in Korea were linked to eating
uncooked pork. In the first outbreak, 3 patients developed unilateral chorioretinitis within 3 months
of eating a meal consisting of raw spleen and liver of a wild pig. In the second outbreak, 5 of 11
soldiers who ate a meal consisting of raw liver of a domestic pig developed lymphadenopathy. All
8 patients had high levels of 1gG Toxoplasma gondii antibodies (=1:1024) in the Sabin-Feldman
dye test, modified agglutination test incorporating mercaptoethanol, and latex agglutination test.
T. gondii IgM antibodies persisted in these patients for several months. Most patients had a favorable
response to anti—T. gondii chemotherapy with pyrimethamine and sulfanomides.

Infections by the protozoan parasite Toxoplasma gondii are
widely prevalent in humans and animals worldwide [1, 2].
Toxoplasmosis is generally asymptomatic except in immuno-
compromised adults and congenitally infected children. Hu-
mans acquire 7. gondii infection postnatally mainly by ingest-
ing food and water contaminated with oocysts passed in feces
of infected cats or by ingesting tissue cysts in undercooked
infected meat. Oocyst-induced infections are generally more
severe than tissue cyst—induced infections [1]. In two well-
documented outbreaks linked to ingestion or inhalation of oo-
cysts, >90% of adults became ill [3, 4]. There is overwhelming
epidemiologic evidence that in some countries, such as France,
the ingestion of tissue cysts in infected meat is the major source
of infection [5]. However, there are few reports of outbreaks
of T. gondii infections linked to ingestion of infected meat [1].
These reports include small outbreaks (in humans) thought to
be due to the ingestion of beef [6, 7], lamb [8, 9], or venison
[10]. We report two outbreaks of clinical toxoplasmosis, con-
sidered to be due to the ingestion of raw pork, involving either
eyes or lymph nodes in humans in Korea.
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Patients and Methods

Patients. In the first outbreak, only 3 male Korean merchants
(46, 48, and 42 years old; patients A1, A2, and A3, respectively)
became ill of the 6 (4 men, 2 women) who feasted on 27 September
1994 on raw boar viscera and pork at a farm house near Kimchon
City, Kyongsangpuk Do, Korea, in a belief of its special nutritional
value. Two months later, patient Al suddenly felt a gleam in his
left eye, followed by a gradual loss of vision to total blindness in
1 month. The right eye was unaffected and he had no other symp-
toms. Patients A2 and A3 experienced unilateral visual loss at
almost the same time. All 3 patients were treated together with
unidentified antibiotics and steroids at a local eye clinic.

Four months later, the 3 patients were transferred to the Department
of Ophthalmology, Kangnam St. Mary’s Hospital, Catholic Medical
Center, Seoul, because vision was not restored. A presumptive diagno-
sis of toxoplasmic chorioretinitis was based on fundic examination.
Serologic examination for 7. gondii (table 1) supported results of the
fundus examination. Results of other hematologic and biochemical tests
were within normal ranges (data not shown).

Further enquiry into this episode revealed that the 2 unaffected
women did not eat raw boar meat at all and the unaffected man
ate only a small amount of raw boar meat because he was diabetic.
The 3 affected patients (A1—-A3) had previous experiences of get-
ting together every January of 1991, 1992, and 1993 for similar
feasts. Patient Al said that the boar meats eaten before January
1993 were not fresh but partly frozen. Freezing kills tissue cysts
in meat [1]. In the case of the late September 1994 episode, they
hunted the boar themselves and ate the boar meat at the feast.

In the second outbreak, 5 soldiers (patients B1-B5) in a squad-
ron of the Republic of Korea Marine Corps, located at Kangwha
Gun, Kyunggi Do, Korea, experienced sudden, indolent, multiple
enlarged lymph nodes within 1 week beginning 31 January 1995.
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Table 1. Levels of anti—Toxoplasma gondii antibodies in various tests in Korean patients.
Differential
agglutination
Date -
Patient (month-day in 1995)* LAT ELISA (IgG) FF AF? Dye test ELISA (IgM)
Al 1-20 4096 1.18 1600 1600 4096 8.1
2-3 2048 1.11 1600 1600 2048 58
A2 1-20 4096 1.14 1600 1600 2048 9.9
2-3 4096 1.09 1600 800 2048 8.6
A3 2-3 1024 0.99 800 800 2048 49
4-1 512 0.90 400 800 1024 6.2
Bi 3-21 4096 1.10 1600 800 4096 8.2
7-30 256 0.95 800 400 2048 6.2
B2 3-21 8192 1.09 1600 1600 4096 5.6
7-30 512 0.88 400 400 1024 32
B3 3-21 8192 1.04 3200 1600 2048 9.7
7-30 1024 1.08 800 800 2048 8.7
B4 3-21 4096 0.99 1600 800 2048 11.1
7-30 512 0.91 800 800 2048 8.1
BS 3-21 8192 1.04 3200 1600 2048 6.8
7-30 256 0.94 800 400 512 49
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NOTE. LAT, latex agglutination test; FF, formalin-fixed antigen; AF, acetone-fixed antigen.

* Days blood was collected for serology; first date
treatment.

initial examination; second date = during or after drug

¥ Titers of >1:1000 are highly indicative of recently acquired infection.

They were all in their early 20s. Naval surgeons suspected toxo-
plasmic lymphadenitis because all 5 patients had eaten raw liver
and uncooked meat from a domestic pig. The pig had been reared
in the yard of their military compound. Further inquiry revealed
that 11 soldiers (B1-BS5 and 6 others) participated in a New Year’s
party on 1 January 1995 and together ate raw pork. Serum samples
from all 11 soldiers were examined for 7. gondii antibodies.

Histopathologic examination. Of the 5 clinical cases in the
second outbreak, 1 patient volunteered a biopsy of a mass at his
anterior chest wall.

Serologic examination. Sera from patients were initially tested
for T. gondii antibodies in Korea using a commercially available
latex agglutination test (LAT, Toxotest; Eiken Chemical, Tokyo)
and an ELISA using crude T. gondii tachyzoite lysate [11]. Two-
fold dilutions of serum were examined, starting at a 1:32 dilution
in LAT. About 1 year later, all sera were reexamined in the United
States for T. gondii antibodies by the differential agglutination
test, using whole formalin- or acetone-fixed tachyzoites as de-
scribed [12, 13]. This test measures only IgG antibodies, because
the mercaptoethanol used in the test destroys specific and nonspe-
cific IgM antibodies. The acetone-fixed antigen detects IgG anti-
bodies directed against tachyzoites during acute toxoplasmosis,
and the test is very useful in differentiating acute from chronic
infection [13]. The test was done at the Beltsville site using antigen
prepared at the Institute of Puericulture (Paris) as described [12].

The Sabin-Feldman dye test and IgM ELISA were done in the
laboratory of J. S. Remington (Palo Alto Medical Foundation, Palo
Alto, CA) [2]. For the dye test, sera were diluted 2-fold, starting
ata 1:16 dilution. Although titers of >1:1000 may suggest recently
acquired infection, such titers are not uncommon in the general
population. For the IgM ELISA, an OD of 0.1-1.6 is considered
negative, 1.7-1.9 is equivocal, and =2.0 is positive.

Treatment. Beginning 24 January 1995, patient A1 was treated
with pyrimethamine alone (25 mg/day, Daraprim; Burroughs Well-
come, Tuckahoe, NY) daily for 4 weeks because of his drug sensi-
tivity to sulfonamides. Patients A2 and A3 were treated with sul-
fonamide (500 mg/day) and pyrimethamine (25 mg/day, Fansidar
F; Hoffmann-La Roche, Basel, Switzerland) daily for 4 weeks.

In the second outbreak, after the presumptive diagnosis of toxo-
plasmosis was supported by serologic examination, the 5 patients
were treated with sulfonamide-pyrimethamine for 1| month, except
for 1 who developed Steven-Johnson syndrome after 7 days. Che-
motherapy was immediately stopped in this patient and corticoste-
roid treatment was initiated.

Results

All 8 patients with symptoms of toxoplasmosis had high
levels of antibodies detected by multiple tests (table 1). Anti-
body levels had decreased in all 8 patients in the second blood
sample collected after chemotherapy.

Initial ophthalmic examination revealed vision of 20/40 for
the left eye of patient Al. He had focal chorioretinitis (figure
1) with moderate vitreous haziness. In patients A2 and A3,
initial visual acuity in the affected eye was 20/400 and 20/
300, respectively, with severe vitreous haziness. In patient Al,
vision improved after 10 days of chemotherapy, and visual
acuity returned to 20/20 after 3 months; there was a persistent
localized scar. Due to macular scarring, patients A2 and A3
remained blind even after chemotherapy.

All 5 patients with lymphadenopathy (second outbreak) had
high levels of T. gondii antibodies; the 6 soldiers without
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Figure 1. Fundus of subject A1, 15 days before start of treatment
with pyrimethamine, showing focal demarcated lesion of chorioretini-
tis with vitreous haziness.

lymphadenopathy who were tested had no 7. gondii antibodies.
Except for the lymphadenopathy, subjects B1-B5 did not man-
ifest other clinical symptoms. In each, 1—4 lymph nodes were
palpable (1-2.5 cm long). These enlarged lymph nodes were
found in the posterior neck, subclavicular area, right axilla, and
left anterior chest (biopsied) in B1; neck and right axilla in
B2; submandibular area and right axilla in B3, posterior neck
and right axilla in B4; and neck in B5. Histologic sections of
the lymph node biopsy material showed lesions consistent with
toxoplasmic lymphadenitis with secondary germinal centers [1]
dominated with methyl green pyronin—positive cells. Hemato-
logic and biochemical tests were normal.

Discussion

Two observations in this report are important. First, patients
developed uniform symptoms in each episode. All 3 patients
in the first outbreak had unilateral chorioretinitis and all 5
patients in the second outbreak had lymphadenopathy. Second,
infections were linked to eating undercooked pork. In food
animals, 7. gondii is more prevalent in pigs, sheep, and goats
than in beef cattle or chickens [1]. Tissue cysts of 7. gondii
are found in visceral tissues as well as muscles and neural
tissues of domestic animals [1]. In the present report, circum-
stantial evidence identified pigs as the source of infection.

JID 1997;175 (May)

Until recently, toxoplasmic chorioretinitis in humans was
generally considered to be largely congenitally acquired. How-
ever, evidence is accumulating that chorioretinitis may be fre-
quent in patients with acquired toxoplasmosis [9, 14, 15].
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