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Introduction
Point-of-care (POC) PCR diagnostics has arrived in 
veterinary medicine. To meet the rising demand for 
rapid, reliable molecular diagnostic tools for use 
away from centralized laboratories in vet clinics 
and even on farms, INDICAL introduces a novel POC 
PCR platform that transforms your smartphone into 
a portable lab for the real-time PCR diagnosis of 
animal diseases. At the heart of it is a handy, 
ultra-portable qPCR thermocycler. This thermocycler 
enables multiplex real-time detection of up to 27 
targets from a single sample or 9 samples to be 
tested for up to 3 targets each. It also comes with 
shelf-stable PCR reagents, meaning no cold chain is 
required.
The qPCR test results are analysed in real time on 
your smartphone. In this study, we compared INDICAL’s 
new POC qPCR platform to commonly used real-time 
PCR thermocyclers to see whether it was just as 
good or even better at detecting infectious animal 
pathogens.

Methods
For this study, DNA and RNA samples from different 
viral pathogens such as African Swine Fever Virus and 
Influenza A Virus were tested. The purified nucleic 
acids were then analysed using INDICAL’s certified 
virotype ASFV PCR Kit and the virotype Influenza A 
RT-PCR Kit on the portable qPCR thermocycler versus 
the standard protocol developed for central labs and 
tested on two widely used standard thermocyclers. 
Furthermore, new lyophilized PCR reagents especially 
developed for POC diagnostics were tested and first 
results compared to the performance of the certified 
lab assays on the different thermocyclers. 

Results
Testing ASFV-positive DNA in real time qPCR showed 
better Ct value results on INDICAL’s portable qPCR 
thermocycler than on the BioRad CFX96. 
Influenza A virus-positive RNA was detected with 
better Ct values on the new portable qPCR thermocycler 
compared to the Agilent Mx3005P. First tests of the 
lyophilized PCR reagents show comparable results on 
the different thermocyclers.

Conclusions
INDICAL’s qPCR platform for POC applications with 
its ultra-portable qPCR thermocycler and hand-held 
smartphone-based analysis achieved comparable or 
even better results when compared to the standard 
molecular lab equipment also used here. 
The qPCR thermocycler can also be combined with 
a novel portable extraction solution using small 
cartridges to extract nucleic acids without any 
lab equipment. This ultra-fast POC extraction is 
currently in validation.
INDICAL’s solution for veterinary POC diagnostics 
also includes the possibility of implementing new 
PCR assays using lyophilized reagents without the 
need for a cold chain. 
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Introduction
Porcine cysticercosis is a neglected zoonotic disease 
caused by Taenia solium. Despite recent gains in the 
understanding of the nature and the prevalence of 
the disease, and successes in health interventions 
T. solium cysticercosis is still endemic and affects 
poor people in the resource-limited countries. The 
formal postmortem-inspection at slaughter commonly 
relies on visual inspection of predilection sites 
such as heart, diaphragm, masseters, tongue, neck, 
shoulder, intercostal and abdominal muscles (Gracey, 
1986). Exploring other overlooked muscular regions 
or organs as predilection sites is essential to 
supplement the current post-mortem inspection 
procedures. Tongue test was reported to have 70 % 
sensitivity and 100 % specificity of in the detection 
of porcine cysticercosis (Gonzalez et al., 1990). 
Lightowlers et al. (2015) (Lightowlers, Assana, 
Jayashi, Gauci, & Donadeu, 2015) estimated that 
slicing of the heart, tongue and masticatory muscles 
at a thickness of approximately 3 mm had a diagnostic 
sensitivity of approximately 80 % in lightly infected 
animals and recommended tissue dissection as a 
highly specific and relatively low-cost method for 
diagnosis of porcine cysticercosis. Compared to 
tongue examination, ultrasonography has been found 
to more sensitive (100 % versus 91 %) but less specific 
(90 % versus 98 %), although these differences were 
not statistically significant (Flecker et al., 2017).
A recent study estimated prevalence at 37.6 % in 
western Kenya (Thomas et al., 2016). The existing 
serological tests that detect circulating T. solium 
cyst antigens have poor specificity thus limiting 
their diagnostic capacity. Fine carcass dissection 
method is considered a gold standard for detecting 
porcine cysticercosis with lesions consisting of 
cysticerci in cyst measuring 5-8 mm by 3-5 mm, 
translucid and filled with brownish to pinkish liquid. 
Sometimes the head of the metacestodes can be seen 
as white spot. Cysts are in the following active 
muscles; heart, tongue, masseters and diaphragm, 
shoulder, intercostal and oesophagi. More rarely 
cysti are found in lymph nodes, liver, spleen, lungs 
and brain. 

Objective
The aim of this project is to collect a bank of 
blood and serum samples from pigs confirmed to 
be cysticercosis positive and negative via fine 
dissection. These samples will then be used for 
future diagnostic test validation.

Materials and Methods
Twelve slaughterhouses have been recruited from two 
counties in western Kenya with the help of the County 
Veterinary officials. Pigs are sourced through local 
butchers and purchased at the market rate. Each 
pig is identified, and relevant meta-data such age, 
sex and area of origin recorded. Blood samples are 
collected from the jugular vein and lingual palpation 
performed peri-mortem. Following slaughter, the 
carcass is weighed and dressed following a specific 
protocol. The carcass and organs are transported 
to the field lab in Busia and refrigerated. Fine 
dissection is performed on the carcass and organs 
in slices approximately 3mm and checking for the 
presence of cysts. All relevant data is recorded 
electronically, while the serum and uncoagulated 
blood are frozen for future diagnostic work. 

Results
We have so far processed twenty carcasses, and 
all were confirmed to be having no cysts. This 
work poses challenges especially with lack of supply 
in the market. Pigs are purchased at market rate 
although the pricing is usually not fixed thus making 
the process of bargaining difficult. The average 
dissection time is four hours. We project to dissect 
a total of 110 pigs in the next 6 months.

Conclusion
At the end of this project, a bank with confirmed 
cysticercosis positive and negative blood and serum 
samples will be established. These results will be 
made available via open access so as to expedite 
validation of diagnostics kits with higher specificity 
This, in turn, will aid quicker and more accurate 
diagnosis of the disease.
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Introduction
The trade of livestock is an essential risk factor in 
the spread of infectious animal diseases. In order 
to allow for efficient back tracing and forward 
tracing in case of a disease outbreak, all EU member 
states are obliged to report livestock movements to 
central databases. We focus on pig trade in Germany 
as an example of such a data set. Our aim is to 
investigate the impact of a disease outbreak on the 
network structure. In order to measure this impact, 
we make use of real outbreak data of classical 
swine fever.Being logistic hubs and responsible for 
large animal movements, traders play a key role in 
the trade network. In order to quantify network 
changes during a disease outbreak, it is hence 
strongly advisable to use information about the 
holding type in the pig production chain. However, 
in many datasets the types of the producing farms 
or whether the agent is a trader, is unknown.

Methods
We introduce two index numbers, that can be used 
to identify the position of a producing holding 
in the pig production chain. First, the balance of 
traded animals over a certain time span. This number 
is related to the role of the holding. Second, the 
trader index that counts the number of purchases 
that are sold directly after the purchase. Using these 
index numbers, we can resolve the flux of traded 
animals between different node types over time. This 
resolution is much higher than considering the total 
number of traded animals alone. In particular, the 
impact of a disease outbreak can be measured at 
different parts of the production chain.

Results
We resolve the number of traded animals between 
different holding types. After the outbreak, 
trade restrictions are implemented. These trade 
restrictions have a strong impact on the trading 
behavior of different farm types. In particular, 
we could observe behavioral changes towards higher 
biosecurity after the outbreak.

Conclusions
It should be noted that the technique introduced 
above can in particular be used to identify traders. 
Analyzing the pig trade network in Germany from 2005 
to 2007, we demonstrate that our algorithm is very 
sensitive in detecting traders. Since the methodology 
can easily be applied to trade networks in other 
countries, we anticipate its use for augmenting the 
datasets in further network analyses and targeting 
control measures.
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