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Figure 1: Flow chart of the comparative exposure assessment model to estimate the number of portions containing viable tissue 

cysts consumed per year by age-group and country

O24

Risk factors for the occurrence of 
antibodies against Toxoplasma gondii in 
organic pig fattening farms in Austria and 
prospect for their control
Sattler T.1,2, Kreinöcker K.3, Hagmüller W.4, 
Schmoll F.2

1University Leipzig, Clinic for Ruminants and Swine, 

Leipzig, Germany, 2Austrian Agency for Health and Food 

Safety, Institute for Veterinary Disease Control Mödling, 

Mödling, Austria, 3Amt der Oö. Landesregierung, Abteilung 

Ernährungssicherheit und Veterinärwesen, Linz, Austria, 
4Institut für Biologische Landwirtschaft und Biodiversität 

der Nutztiere, Thalheim, Austria 

Introduction
In organic pig farms pigs are often exposed to 
various pathogenic agents that can cause important 
health problems and/or lead to zoonoses. One of these 
is the protozoan parasite Toxoplasma (T.) gondii 
that can infect humans by the incorporation of 
oocytes as well as by intake of raw or undercooked 
pork (Guo et al, 2016). Generally, the prevalence of 
antibodies against T. gondii in slaughter pigs is low 
(Steinparzer et al., 2015). In slaughter pigs raised 
on organic farms, however, the seroprevalence can be 
far higher (up to 50 % of the farms) (Kreinöcker et 
al., 2017). The aims of the study were to identify 
risk factors for an infection with T. gondii in 
organic pig fattening farms, to develop strategies 
to control the infection and to test their efficacy.

Material and Methods
The study included 59 organic farms in Austria. 
A total of 1035 blood samples (approximately 17 
per farm) were taken. All serum samples were 
tested for the presence of antibodies against T. 
gondii by ELISA (PIGTYPE® Toxoplasma Ab, INDICAL 
BIOSCIENCE, Germany). Additionally, on every farm a 
questionnaire including information about potential 
risk factors was completed. Through comparison of 
antibody positive and negative farms using Fisher’s 
exact test and an estimation of the odds ratio, 
risk factors have been identified. All farms that 
had raised T. gondii antibody positive slaughter 
pigs underwent a farm visit to identify potential 
possibilities to reduce risk factors. The influence 
of the elimination of one or more basic risk factors 
on the prevalence of T. gondii antibodies was 
assessed after one year by re-testing the farms by 
blood sampling the slaughter pigs.

Results
In 29 farms (49 %) antibodies against T. gondii were 
detected. These results have been published in 
Kreinöcker et al. (2017). The presence of cats on the 
farms had a significant influence on the prevalence 
of antibodies; although most farms had cats and 
the odds ratio had a wide confidence interval. The 
age of the respective cats, however, as well as 
the fact that the cats had access to the barns and 
the pig feed, had a significant influence on the 
prevalence with a high odds ratio. Pigs raised in 
farms with cats aged younger than one year were 
significantly more likely to be T. gondii antibody 
positive. Other factors such as piglet quarantine, 
access of wild birds or dogs to the pig housing 
had no significant influence on the seroprevalence. 
One year after the recommendation to reduce the 
risk factors (especially to reduce the number of 
cats and keep them from pigs and feed) 23 of the 
positive farms were re-tested. Twelve farms (52 %) 
remained T. gondii antibody positive. In eight of 
these farms, none of the recommended measures had 
been implemented. On the other eleven farms (48 %), 
no T. gondii antibodies were detected in the sampled 
pigs. Most effective was keeping cats away from the 
pig feed, but the introduction of effective rodent 
control with the use of rodenticides or traps also 
helped to reduce T. gondii antibody prevalence. 
Detailed results have been published in Sattler et 
al. (2019).

Discussion and Conclusions 
Organic pig farming enjoys increasing popularity 
among consumers. Because of regulatory demands, 
fattening pigs raised in organic farms have increased 
contact with pathogens and zoonotic agents, including 
T. gondii. By reducing risk factors through simple
measures such as restricting the access of cats to
pig barns and feed and removing younger cats from
farms, the prevalence of antibodies against T. gondii
could often be reduced.
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Introduction
Production of indigenous breeds is an important 
livelihood activity for ethnic minorities in Vietnam, 
including Hoa Binh province with the Tay ethnic 
group accounting for the majority of pig raisers. 
Indigenous pigs in Hoa Binh have traditionally 
been kept under extensive management systems, 
including free rooming which may contribute to the 
occurrence of parasitic pork borne disease (PPBD) 
including Trichinellosis. Despite several studies of 
Trichinellosis among humans and pigs being documented 
(1 & 2) for Vietnam, no updated information is 
available on the present Trichinella sero-prevalence 
in indigenous pigs in Hoa Binh province, North 
Vietnam. The presented research aims to assess the 
occurrence of Trichinellosis in pigs and improve 
diagnostic capacity of butchers and lab staff on 
PPBD.

Material and Methods
Activities conducted since 2018 include a prevalence 
survey to access the occurrence of Trichinellosis 
in pigs and villagers. The sampling and results in 
villagers is part of another paper presented at 
this conference. The study was conducted in Da Bac 
district which has the highest pig population among 
all districts of Hoa Binh province. 352 indigenous 
pigs from six selected communes were sampled along 
with data collection of pig raising, age, consumption 
habits and gender (Figure 1). The communes were 
selected purposively based on high proportion of 
ethnic minorities and free rooming pigs. Sample 
size was calculated regarding an expected prevalence 
of 5 % in pigs. All serum samples were tested for 
Trichinella antibodies using excretory/secretory 
antigen Ag-ELISA. Training of laboratory staff and 
butchers on diagnoses of PPBD was organised to 
address existing capacity gaps. 

Results
In total, 13.6 percent (48/352) of pigs originated 
from 131 farms across the 6 communities of Da Bac 
district were serological positive for Trichinella. 
Pigs older than 6 months of age were more likely to 
be seropositive than pigs less or equal 6 months, 
with 19 % (29/152) and 9.5 % (19/200), respectively (OR 
= 2.24; 95 % CI: 1.20 - 4.18; P = 0.011). Questionnaires 
concluded a very low knowledge of pig producers 
on PPBD with less than 2 % having any knowledge. 
Risky consumption habits e.g. consumption of raw 
fermented pork were common in males and often 
related to village ceremonies. Capacity building 
efforts resulted in trained laboratory staff (6), 
veterinarians, public health officers and butchers 
(24) on diagnostic procedures for PPBD and/or 
hands-on meat inspection procedures. An observed 
challenge was the lack of feasible guidelines for 
meat inspection. It was noticed that the reporting 
system on slaughter check findings has limitations. 
Pigs in remote areas are mainly slaughter in home 
slaughter by “mobile” butchers without adequate meat 
inspection. 

Discussion and Conclusions
The study provides first data on Trichinella sero-
prevalence in indigenous pigs from ethnic minorities 
in Hoa Binh. Observed prevalence in pigs aligned 
with poor knowledge on PPBD and observed risky 
consumption habits may pose a considerable risk to 
consumers. More sensitive monitoring systems and 
further awareness raising is needed. The roaming/
semi-free roaming keeping systems indicate that the 
hygienic conditions of pig management is poor and can 
be a risk factors for the circulation of parasitic 
disease in indigenous pigs. The farmers must be 
encouraged to adopt adequate livestock-management 
practices. In addition, continued surveillance of 
Trichinella infection, including reinforcement of meat 
inspection is recommended. To address the lack of 
meat inspection in the study area the introduction 
of a pilot cell-phone based information system to 
record abnormal observations by butchers is currently 
explored. Apart from this simplified guidelines for 
meat inspection are planned to be introduced. 
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