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Summary

Trichinellosis is a zoonosis caused by ingestion of under-
cooked raw meat from animals that harbour infectious
larvae. In most of the Slovak regions there is ongoing life
cycle of circulating trichinellosis in wild carnivores and
wild boar population. The outbreak of trichinellosis occur-
ed in Roznava district east Slovakia during spring in 2008.
Ten members of farmer’s family and their relatives got ill
while processing meat from home-made pig-slaughter for
meals and meat products intended for wedding dinner.
During the meat processing all of them tasted raw meat.
Moreover, another 45 persons were exposed to this
infection by eating heat-treated meat products. The most
common predominant clinical signs were: myalgias, fever,
fatigue, exanthema and periorbital oedema. On the 40th
day after infection there were intermediate to high titres of
trichinella IgG antibodies detected (10 patients), high
levels of eosinophilia (10 patients) with maximum of 6.76
x 10%/1 (55 %) and profound changes in selected laboratory
parameters: decreased levels of total proteins, increased
levels of alpha 1-globulin and C reactive protein. Presence
of IgG antibodies as well as aforementioned laboratory
parameters was important markers of trichinellosis in our
study, whereas other laboratory changes (leukocytosis,
high levels of activity lactate dehydrogenase and creatine
kinase) were detected only in few hospitalized patients.

Introduction

Trichinellosis is a parasitic disease affecting different ver-
tebrate species caused by nematodes of the genus
Trichinella, which are among the most common zoonotic
pathogens worldwide. Out of 198 countries, only 92 have
not yet reported Trichinella infection. Human trichinellosis
has been reported from 55 countries, mainly within Europe
and Asia (23 and 18 respectively). The overall annual
incidence reaches 10 000 cases with 0.2 % mortality
(Pozio, 2007).

Humans become occasional hosts after ingestion of under-
cooked meat infected with Trichinella larvae. Most of the
acquired infections are asymptomatic, however, massive
infection can lead to development of clinical signs that can
rarely progress to a life threatening disease. Symptoms
intensity in Trichinella infection depends on the amount of
ingested viable larvae, Trichinella species and host factors.
The first stage of the disease, caused by the presence of
mature parasites in the intestine, is manifested by gastro-
intestinal symptoms. Following the second week post in-
fection, newborn larvae migrate through intestine wall via
blood strem is followed by systemic spread. The primary
site of larvae location is in the skeletal muscles, manifested
by painfull myositis. Common concomitant symptoms
include fever, fatigue, periorbital oedema, headache and
rarely exanthema. Among the more severe organ manifes-
tations of Trichinella infection are myocarditis, meningitis
and pneumonia that may sometimes be fatal.

In Slovakia, as well as in most of the neighbouring count-
ries trichinellosis occurs mainly in wild animals. In Poland
and Ukraine domestic pigs can also be infected. Meat from
domestic pigs and wild boar population is the most com-
mon source of human infection (Nockler et al., 2004;
Svobodova et al., 2006).

There are three species out of eight and three genotypes
circulating in wild animals in Slovakia, all belonging to
Trichinella genus (Hurnikova et al, 2007). The most
common species is 7. britovi while T. spiralis and T.
pseudospiralis occur only sporadically. There were several
small outbreaks of trichinellosis observed in eastern Slova-
kia in the past (Bil¢ikova et al., 1984; Mittermayer et al.,
1987). T. britovi was also the causative agent in the largest
outbreak in Slovakia in Brezno distrikt in 1998. Sausages
containing dog meat were then idetified as the source of
infection. There were 336 cases reported based on clinical
symptoms and serological diagnosis (Dubinsky et al.,
1998; Ondriska et al., 2000). Smaller outbreak with 11
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Fig. 1. Outbreak of trichinellosis in eastern Slovakia in the year 2008

confirmed cases of trichinellosis was reported from Ko-
marno district in 2001. The source of infection was pork
meat infected with T. spiralis (Reiterova et al., 2007).
During the spring of 2008 there was another outbreak of
trichinellosis after ingestion of pork meat from pig
slaughtered at home and subsequently during wedding
dinner in district Roznava. The causative pathogen in pork
meat and sausages was classified as 7. britovi (Dubinsky et
al., 2008).

The aim of our work is to analyse epidemiological, clinical
and laboratory findings in patients with suspected
Trichinella infection and applied anthelmintic treatment.

Patients and Methods

Patients

From May to July 2008, there was asmall outbreak of
trichinellosis in eastern Slovakia. The late May, a farmer’s
family processed pork meat from home slaughtered pig
without any veterinary inspection. Processed products were
served during a wedding dinner. Due to the fact that seve-
ral wedding guests manifested non-specific gastrointestinal
symptoms, all 55 attendants were evaluated at the out-
patient infectology department in Roznava. Out of 55 per-
sons, 16 patients were admitted to the hospital at the De-
partment of Infectology and Travel Medicine, University
Hospital Kosice, with suspected trichinellosis, within 18 —
30 days after ingestion of meat products. Their age varied
from 22 to 80 years with the mean age 43.6 years. All
hospitalized patients were treated with mebendazol or
albendazol in therapeutic doses. More severe cases were
treated in combination with prednisolone.
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In all patients, epidemiological data, lenght of incubation
period, clinical symptoms and laboratoty tests were evalu-
ated. Laboratory tests were as follows: complete blood
count, total protein (TP), albumin, globulin fractions (alpha
1, alpha 2, beta, gamma), C reactive protein (CRP), lactate
dehydrogenase (LDH) and creatine kinase (CK). The lev-
els of specific anti-Trichinella antibodies were repeatedly
evaluated at the time of admission (day 18 — 30 post inges-
tion), on day 40, and three, five and seven months p.i.

Serological tests

Anti-Trichinella specific IgG antibodies were examined in
all 55 patients by indirect enzyme-linked immunosorbent
assay (ELISA) with ES antigens (at a concentration of 1.5
mg/ml) of Trichinella spiralis and T. britovi, according to
a method published Havasiova and Dubinsky (1994). Cut
off values were determined by the average absorbance
values of negative control sera plus three standard devi-
ations (SD). Positive sera of ten patients with trichinellosis
were also tested by Western-blot. Electrophoresis was
performed using a Bio-Rad Mini Slab Cell.

Results

Collected data from 55 examined persons were subject to
an epidemiological analysis. Patients” age distribution and
number of positive serological results are shown in Fig. 1.
Ten out of 16 hospitalized patients, directly ingested of
raw meat while processing meat. Another six persons con-
sumed heat-treated meat products during the wedding
dinner. Various clinical symptoms were present in 14 pa-
tients. These clinical symptoms have manifested between



day 18 to 30 after ingestion of infected meat (the mean
incubation period of 27 days). Gastrointestinal symptoms
suggesting the first stage of trichinella infection were pres-
ent only in 3 patients. Most common clinical symptoms
were myalgias, fever, exanthema and fatigue. Specific anti-
Trichinella antibodies and other haematological and bio-
chemical test sugesting trichinellosis were detected only in
10 patients (Table 1 and 2). Therefore only this cohort of
10 patients was considered as being infected with trichi-
nellosis. Almost all of them tasted raw meat. When re-
viewing their medical history they complained of myalgias
of various severity (9 patients), fever (10) and fatigue (6).
Exathema was present in sixt patients and periorbital
oedema in four patients.

Table 1. Signs and symptoms in patients

Signs and symptoms Hospitalized Positive

(N 16) (N 10)
Myalgia 13 9
Fever 15 10
Fatigue 11 6
Exanthema 6 6
Periorbital oedema 4 4
Diarrhoea 3 1
Cephalea 2 2
Asymptomatic 1 0
Anti-Trichinella antibody 10 10

N — Number of patients

Five out of another six hospitalized patients have reported
fever, three myalgias, and one fatigue. Two of those pa-
tients developed fever during hospitalization. None of
them manifested positive anti-Trichinella antibodies, eosi-
nophilia or increased levels of alpha 1-globulin and only
two patients had increased levels of C reactive protein.

showed elevation of LDH activity with mean value of 4.81
+ 0.91 pkat/l and four patients had elevated activity of CK
with mean value of 5.44 + 2.19 ukat/l.

High levels of anti-Tichinella antibodies were present only
in two patients immediately after their admission, i.e. from
day 18 to 30 after aquiring infection. Intermediate levels of
antibodies were present in one patient and another four
patients showed borderline titre levels (Table 3). Marked
seroconversion resulted in the fact that 40 days post infec-
tion intermediate titres were present only in single patient,
all other patients had high levels of antibody titres. In three
patients high levels of antibody titres remained elevated for
seven months p. i, while in all others antibody titres
dropped to low levels or disappeared completely.

In almost all patients with trichinellosis, confirmed by the
positive specific anti-Trichinella 1gG antibodies, four la-
boratory parameters were altered: eosinophilia, decreased
levels of total protein, increased levels of alpha 1-globulin
and CRP.

Discusion

Dupouy-Camet et al., (2002) stated that the clinical diag-
nosis of trichinellosis is difficult as there are no specific
pathognomic signs and symptoms. They have elaborated
an algorithm that includes 4 groups of symptoms typical
for an acute trichinellosis. The diagnosis of trichinellosis is
confirmed if there is either one of the implied clinical
symptoms, eosinophilia and elevated levels of muscle
enzymes, as well as positive serology, seroconversion or
detected larvae in muscle tissue.

Thus symptoms found in six patients who did not have
eosinophilia and positive serology cannot be regarded as
aproof of Trichinella infection. According to medical
history of some patients, myalgias, fatigue and diarrhoea
could be triggered psychologically as a reaction to the fact

Table 2. Hematological and biochemical parameters in pacients (N = 10) with trichinellosis

Parameters Unit Values suppressed*, Mean values = S.D.
increased suppressed®,
increased
Eosinophils (0.0-0.25.109 /1) 10 3.01+2.27
Total protein (66.0—87.0 g/) 9* 56.27+5.70 *
Alpha 1-globulin (1.6-3.7¢g/) 9 523+1.16
C reactive protein (0 —5 mg/l) 9 26.64 £ 16.23
(Lfggf dehydrogenase 55 3 75 \kaul) 5 481091
Creatine kinase (CK) (0.2 — 2.9 pkat/l) 4 544 +2.19

All patients with trichinellosis showed eosinophilia with
mean value of 3.01 + 2.27x10%/1, and maximum value
reached 6.76x10°/1. In relative reference, values ranged
from 7 % to 55% with mean value of 28.1 + 15 %. Levels
of total protein were decreased in nine patients with mean
value of 56.27 £ 5.70 g/l and levels of alpha 1-globulin and
C reactive protein were increased with mean value of 5.23
+ 1.16 % and 26.64 +£16.23 mg/I respectively. Five patients

that their family members acquired Trichinella infection.
Fever that was detected during hospitalization (four weeks
p.i.) in tvo out of six patients might have had different
etiology.

All ten patients with trichinellosis, despite having afore-
mentioned clinical symptoms, showed positive serology
and eosinophilia. Nine of them had decreased levels of
total protein. Campbell (1983) considers this parameter in
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Table 3. Dynamics of IgG anti-Trichinella antibodies in infected patients

Pacient No. 18th —30th day 40th day 3rd month 5th month 7th month
1 0 1078 ND 100 200
2 100 1100 400 300 ND
3 0 700 200 100 0
4 3000 3000 3000 2400 3000
5 3000 3000 2200 500 300
6 100 3200 ND 100 0
7 600 1900 200 100 0
8 100 3000 600 200 100
9 100 3000 3000 1500 3000

10 0 2000 1000 400 2000

ND non detected

Borderline titer: 1:100 Low titer: 1: 200

trichinellosis to very common. Decreased levels of albu-
min are also thought to be a common finding, but we have
observed this laboratory change only in five patients. Only
some patients had increased levels of muscle enzymes
LDH (5 patients) and CK (4 patients). However, we ob-
served increased levels of C reactive protein and alpha 1-
globulins, which suggests that there is intensive muscle
destruction during larval invasion (Dupouy-Camet et al.,
2002). Production of CRP and alpha 1-globulin is caused
by stimulating hepatocytes with IL-1, IL-6 and TNF-alpha
cytokines. There was a marked increase in the levels of
both reactants in 9 out of 10 patients. The intensity of
clinical symptoms and laboratory changes depends on the
Trichinella species, as well. Mentioned Tri-chinella
outbreak was caused by 7. britovi species (Dubin-sky et
al., 2008). For humans and some animals this Tri-chinella
species is less pathogenic than 7. spiralis (Pozio et al.,
2009). This phenomenon is explained by lower new-born
larvae production of the females in gastrointestinal tract of
the host (Dupouy-Camet et al., 2002). Immediate treatment
of all hospitalized patients with antiparasitic agents was of
major importance in stopping progression of clinical
Trichinella infection. Antiparasitic agents kill all intestine-
located mature parasites and avoid entry of newly
produced larvae into the circulation. Simultaneously,
muscle larvae are killed, which in mild disease reduces the
intensity of clinical symptoms and laboratory parameters
(Kociecka et al., 1989; Watt et al., 2000). On the other
hand killing larvae in heavily infected individuals made
clinical symptoms worse in six patients. Antigens released
from killed larvae prompted seroconversion, which result-
ed in the rise of antibody titres in all patients after the treat-
ment on day 40 p.i.

Another important factor modify Trichinella infection
course is the overall number of ingested larvae. According
to analysis of Trichinella outbreaks, where number of
ingested larvae from consumed meat was measured, the

212

Intermediate titer: 1:400 — 800

High titer: > 1:1600

infective dose necessary to cause human disease is
reported to be 70 to 150 muscle larvae of T. spiralis
(Gould, 1970). However, not all larvae in ingested meat
dish are infectious to humans. Many different factors (salt)
can decrease infectiveness (Anonymus, 2005). Meat that
was used for meat food was processed right immediately
after the slaughtering of the pig. There was too little time
for added salt and preservatives to be sufficiently effective
in to reducing the larvae infectivity.

Taking the technological procedure when making home
made meat products includes tasting the small amounts of
raw meat from several portions of the mixture. Having
experimentally simulated the procedure of sausage
production, and we have found that during four tastings the
patients could ingested approximately a 10 g of meat
portion (divided 2.5 g x 4). Dubinsky et al. (2008) found
that in the products from the pork meat there was 14.5 +
11.3 larvae/g (LPG). Thus patients ingested approximately
145 T. britovi larvae (ranging from 32 to 258 larvae, and
this dose was sufficient to cause trichinellosis (Takumi et
al., 2009).

High antibody titres were accompanied also by marked
variations in laboratory parameters in all hospitalized
patients. In three patients (No 4, 9, 10 Tab. 3.), high levels
of antibody titres remained elevated even after 7 months,
while in others antibody titres dropped to low levels or
disappeared. The antibody dynamics also points to the
amount of infectious dose of Trichinella larvae. Kociecka
(2000) reported similar prolonged IgG antibody elevation
in human trichinellosis. Our seronegative patient also
consumed meat products during wedding dinner, however
those were heat-treated, which makes as assume that
Trichinella larvae were already killed.
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