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Nematodes of the genus Trichinella are the causative agents
of trichinellosis, a potentially severe disease in humans. Raw or
undercooked pork, horse and game meat (predominantly wild
boar and bear) poses a health risk to consumers. Various European
and international regulations and guidelines have been developed
to protect consumers from exposure to this parasite [1-3]; these
regulations and guidelines cover both slaughter inspection and
post-slaughter processing (e.g., freezing, cooking). Scientific studies
have been conducted to validate these methods in pork, including
an international study, which described the time and temperature
requirements for the freezing process to inactivate Trichinella spiralis,
the species of Trichinella most commonly associated with pork [4].
Results of this study have been widely used to develop regulations
governing the commercial freezing of pork and pork products [1, 3].
However, recent scientific information on the geographical distribution
of species of Trichinella, other than T. spiralis, which can infect pigs,
and the ability of some of these species to tolerate freezing, have raised
doubts about the effectiveness of commercial freezing methods to kill
Trichinella larvae in pork intended for human consumption [5].

Freeze resistant species of Trichinella

More than 50 years ago, it was discovered that Trichinella larvae (at
that time all Trichinella larvae were considered to be T. spiralis), present
in the muscles of animals living in arctic and subarctic regions of the
world (e.g., Greenland, Canada, Russia, Siberia), were able to survive
freezing for months or even years. We now recognize eight species
and three genotypes of the genus Trichinella [5]. Of these, only muscle
larvae of Trichinella nativa, its related genotype Trichinella T6, and
Trichinella britovi are known to survive extended periods of freezing
in the muscles of some of their natural hosts, including pigs [5].

TABLE 1

From the perspective of food safety, freeze tolerant species of
Trichinella are a potential concern as they might remain infective
in pork following commercial freezing treatments. However, a
number of experimental studies have demonstrated that T. nativa and
Trichinella T6 larvae are only able to establish in very low numbers
in the domestic pig [6, 7]. In general, the infectivity of T. nativa and
Trichinella T6 for pigs is 10* lower than the infectivity of T. spiralis,
and neither T. nativa nor Trichinella T6 has ever been found in a
domestic pig in nature. These Trichinella species pose a very low or
negligible risk to consumers of pork from domestically reared pigs
and therefore may notneed to be considered in regulations governing
freezing of pork and pork products.

Potential risks associated with freezing pork in areas where
I. britovi is endemic

T. britovi is found across Europe, Asia, Northern and Western
Africa and has been shown in experimental studies to have moderate
infectivity for the domestic pig [5,6]. According to the database of
the International Trichinella Reference Centre (http://www.iss.it/site/
Trichinella/index.asp), 36 of 200 (18%) of Trichinella species isolated
from domestic pigs in Europe were identified as T. britovi.

Freeze tolerance of T. britovi in pork is influenced by the age of
the infection as well as the conditions of freezing and thawing (i.e.
temperature and time) [8]. Data shown in Table 1 [9-11], demonstrate
the high variability of survival of T. britovi larvae in frozen meat of
domestic pigs and wild boar (Sus scrofa).

Recommendations

Considering the moderate infectivity of T. britovi for pigs, the
regular isolation of this species from the domestic pig in Europe,
and the uncertainty of freezing as a method to inactivate this species,
pork from areas where T. britovi is endemic should not be treated
by freezing alone as a method to protect human health until further
research has been conducted. In the interim, pork from areas where
T. britovi is endemic should be inspected using reliable detection
methods [2].

Research on freezing pork as a method to inactivate T. britovi
should account for all the factors which may influence the
susceptibility of this parasite, such as intra-specific variation of isolates
from and within different geographic regions. Furthermore, studies
investigating the susceptibility of T. britovi, or other Trichinella species
in different hosts to various freezing conditions should be conducted
with the same rigour as applied in earlier studies [4], as these results
will influence future regulations on meat safety.

Note: The authors are members of the International Commission on Trichinellosis
(http://monsite.wanadoo.fr/intcomtrichinellosis) and provide information and
recommendations based on recent recognition of gaps in knowledge on this
parasite which may impact regulatory decisions. Additional information on the

subject of freeze tolerant Trichinella can be found in an opinion paper from the
European Food Safety Authority [12].

Infectivity of T. britovi larvae after freezing of pork of naturally or experimentally infected swine

Infectivity of larvae

Origin of infected pork Age of larvae Temperature °C Week/s of freezing after thawing Reference
Naturally infected wild boar unknown -20 3 yes 9
Naturally infected wild boar unknown -20 4 no 9
Experimentally infected pigs 5 - 10 weeks -18 1-4 no 10
Experimentally infected pigs 5 - 10 weeks -5 1-4 yes 10

Experimentally infected wild boar 5 - 10 weeks -18 1-4 no 10
Experimentally infected wild boar 5 - 10 weeks -5 1-4 yes 10

Naturally infected pigs unknown -18 1 no a

Naturally infected wild boar unknown -35 1 yes 11
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In the Swedish county of Halland, it was recently reported that a
proportion of sexually transmitted Chlamydia trachomatis infections
could not be detected using standard laboratory tests manufactured
by Abbott and Roche [1]. Chlamydia bacteria with a variation in
a genomic region targeted by PCR primers have been identified.
A subsequent investigation to see whether the presence of genetic
varients could be inferred from the basic epidemiological data reported
from all 21 counties in Sweden has recently been completed.

In Sweden, four commercially available nucleic acid amplification
assays are used for chlamydia routine diagnostics, although in most
counties, only one assay is used. Three of the detection systems
(two from Roche and one from Abbott) use the same PCR primer
target region. The chlamydia genetic variant recently identified has a
deletion in this region, therefore these tests cannot detect it [1]. The
diagnostic test by BectonDickinson uses a different primer target
region and can therefore detect this variant.

Chlamydia trachomatis infection is one of the 60 notifiable diseases
under surveillance at a national level in Sweden. Chlamydia infections
are reported both as individual clinical cases and as the number of
people with detected chlamydia infections. The annual number of

people in Sweden testing positive for chlamydia has consistently
increased since 1994 (Figure 1).

FIGURE 1

Number of people with detected chlamydia infections, and
number of people tested for chlamydia, 1991 - 2005*

500 000 - [ 40000
450 000
[ 35000 o
400 000 — ©
= I 30000
£ 350000 »
2
s s
2 - 8
S 300 000 25000
o 2
g 5
]
2 250 000 - 20000 £
s s
« B 3
5 200000 L 150008
5 S
€ 150 000 | s
El - 10000 g
100 000 £
L 2
50 000 5000
o + F o

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

[ Patients examined —4#—Chlamydia cases detected
Even though the overall number of patients tested for chlamydia in 2006 is not

yet available, on the basis of preliminary data, it is assumed to be the same as
in 2005.

*

Detection of chlamydia infections by different methods

Data showing clinically reported cases reported between January
2003 and June 2006 according to diagnostic test used is presented in
Figure 2. The data was provided by 20 laboratories covering the whole
of Sweden, except three counties where laboratories either changed the
detection method during the observed period or used both Roche and
BectonDickinson systems. The data accounts for approximately 80% of
all reported chlamydia cases in Sweden during the period from January
2003 to June 2006. In 2003 and 2004, the number of reported cases
increased or stayed at a similar level regardless of the test used.

Due to seasonal variations in chlamydia infections, the incidence
is higher in the second half of the year. However, the counties where
laboratories used BectonDickinson tests reported a similar number
of chlamydia cases in the first and second half of 2005, while the
counties using Roche or Abbott tests reported fewer cases in the
second half of the year.

FIGURE 2

Number of clinically reported chlamydia cases in Sweden
from January 2003 to June 2006, by diagnostic method
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This trend is even more visible when the first half of 2006 is compared
with the same period in 2005. A 10% decline in number of chlamydia
cases diagnosed with Roche or Abbott tests can be seen, compared
with a 1% increase in cases detected with the BectonDickinson test.
This could be caused by a nationwide distribution of a genetic variant
of Chlamydia trachomatis being undiagnosed.

Discussion

At present, it is still unclear when the variant appeared (it still
also not determined whether there are several clones), and how far
it has spread in Sweden. There are considerable variations in case
numbers from month to month between counties which use the
same test and there is a lack of information about prevention and
control measures (such as chlamydia prevention programmes) for
each individual county.
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