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Overview table 

 

Settings to check and / or know Developer and bibliographic data 

Analytical specificity 100% inclusivity and exclusivity on reference test panels 
(pages 7-9) 

Analytical sensitivity: 
LDPCR 

Rapid Program: 5 copies / PCR 
(page 10) 

Analytical sensitivity: 
LDMETHOD 

MAGFAST384 and SPIN50/SPIN250 : 
Whole blood : 6,25 copies / PCR 

(page 12) 

Sensitivity, specificity diagnostics 

Whole blood (rapid amplification program) : 
MAGFAST384: Se = 92% and Sp = 100% 
SPIN50/250: Se = 95% and Sp = 100% 

Oral and Nasal Swabs : Se = 100 % and Sp = 100% 
Tissues and organs : Se = 100% and Sp = 100% 

(page 13-14) 

Robustness 
Tested on variations of temperature of the PCR steps and 

changes in the volume of DNA 
(page 15-17) 

Cross contaminations 
No cross contamination with IDEAL™ and KingFisher™ 

instruments 
(page 17) 

Stability 
Actual stability test ongoing.  

Accelerated stability achieved: The kit is stable for 1 year at 
≤-16°C 

(page 18) 

 
   



IDCPV_ver1217_EN 
doc0214 

 
 4/44 

1 INTRODUCTION 

Lumpy skin disease (LSD) is a highly infectious disease of cattle caused by a virus belonging to the 
genus Capripox of the Poxviridae family. 

This disease is characterized by growth nodule with often necrosis stage, anorexia, hyperthermia and 
usually death for the most serious cases. Ovine and caprine species can be affected by other Capripox 
viruses: sheeppox and goatpox viruses.  

Innovative Diagnostics has developed a molecular biology tool to detect all Capripox viruses. This kit 
is a real time triplex PCR assay. It simultaneously amplifies a target gene sequence, an endogenous 
internal control and an exogenous internal control. 

The internal control is an ubiquitous endogenous DNA sequence that is constitutively present in cells. 
It allows for detection of DNA from sample cells. 

The exogenous internal control (NTPC-CPV) is a different DNA virus from Capripox virus that is not 
present in the domain of activity used. It is hereafter called the "Mimic". This Mimic validates all the 
analytical steps of the system (extraction, purification, amplification). 
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2 KIT OVERVIEW 

The ID Gene™ Capripox virus Triplex, reference: IDCPV, is developed, manufactured, controlled 
and conditioned at the headquarters of Innovative Diagnostics : 310 rue Louis Pasteur 34790 Grabels. 

2.1 Kit description  

The IDCPV kit allows for detection of Capripox virus DNA by real time PCR. 

Target gene “CPV”: target gene sequence conserved in all Capripox viruses. 

Endogenous “Non Target Positive Control”: Gene constitutively present in the sample. 

Exogenous “Non Target Positive Control”: Gene from a non-pathogenic DNA virus. 

Type of PCR: Triplex Real-time PCR, allowing a qualitative analysis.  

Validated species: cattle; sheep and goat. 

Matrices: Ruminant whole blood, oral and nasal swabs, tissues or organs (including skin lesions). 

Kit format: 50 or 100 reactions. 

2.2 Kit composition, storage and stability  

All Innovative Diagnostics contain reagents and biological matrices internally lyophilized. 

The IDCPV kit is composed of the reagents listed in the table below. 

 
 

Reference Component Volume Description 

TPC-CPV Target Positive 
Control 

550 µl 
1 vial 

Whole negative blood spiked with LSD inactivated 
vaccine strain freeze dried and calibrated between 10 
and 100 times the method detection limit (MDL). 
Freezed-dried pellet to be reconstituted in 550 μl 
distilled or nuclease-free water. 

NTPC-CPV Non Target Positive 
Control 

2200 μl  
1 vial  

Non-pathogenic inactivated virus strain.  
Freezed-dried pellet to be reconstituted in 2200 μl 
distilled or nuclease-free water. 

ARM-CPV Amplification 
Reaction Mix 

400 µl 
1 or 2 tubes 
(white caps) 

Ready-to-use reaction mixture containing Taq 
polymerase and oligonucleotides for amplification and 
detection of Capripox virus, the endogenous and 
exogenous non-target positive controls. 

All components should be stored at ≤ -16°C. It is recommended to prepare aliquots (minimum 100 μl) in 
order to avoid multiple freeze/thaw cycles (> 3 not recommended).  

The kit is stable at ≤ -16°C from the manufactured date. 

2.3 Precautions  

The material used contains less than 0.1% hazardous or carcinogenic materials, MSDS sheets are thus not 
required. However it is recommended to always take appropriate precautions with all biochemicals such as 
wearing appropriate protective clothing. The material used should be of quality suitable for molecular 
biology. 
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3 PRESENTATION OF VALIDATION DATA 

3.1 Validation protocol 

 
The ID GeneTM Capripox virus Triplex kit was evaluated and validated by the CODA-CERVA, Center for 
Veterinary and Agrochemical Studies and Research, Uccle, Bruxelles, BELGIUM.  
 
The protocols of validated methods are described in Appendices 1 and 2. 
 

3.2 PCR Characterization 

3.2.1 Analytic specificity 
 

3.2.1.1 In silico specificity 
 
The in silico specificity of the IDCPV PCR kit was evaluated by DNA sequence alignment the target PCR 
(primers and probes) with the databases available on the NCBI (National Center for Biotechnology 
Information). 
After alignment, 100% of specificity in silico was obtained for the target gene. The alignments do not show 
high sequence homology with pathogens in the same ecological niche. 
 

3.2.1.2 Experimental specificity 
 

3.2.1.2.1 Inclusivity study 
 
The inclusivity study was conducted on a collection of 18 Capripox Virus reference isolates supplied by 
Friedrich-Loeffler Institute (FLI). 
 

Identification Strain Virus Dilution factor Result  
LSDV 1 LSDV vaccine Neethling LSDV 10-1 Detected 
LSDV 2 LSDV vaccine Neethling LSDV 10-2 Detected 
LSDV 3 LSDV vaccine Neethling LSDV 10-3 Detected 
LSDV 4 LSDV vaccine Neethling LSDV 10-4 Detected 
LSDV 5 LSDV vaccine Neethling LSDV 10-5 Detected 
LSDV 6 LSDV vaccine Neethling LSDV 10-6 Detected 

Capripox-Ringtest 2016 DNA01 Sheeppox Russia (2003) Sheeppox 10-1 Detected 
Capripox-Ringtest 2016 DNA02 LSDV Neethling vaccine LSDV 10-1 Detected 
Capripox-Ringtest 2016 DNA03 LSDV Neethling 2490 LSDV 10-1 Detected 
Capripox-Ringtest 2016 DNA04 Goatpox FZ (India) Goatpox 10-1 Detected 
Capripox-Ringtest 2016 DNA05 LSDV Macedonia 2016 LSDV 10-1 Detected 
Capripox-Ringtest 2016 DNA06 LSDV Vaccine SIS-Type LSDV 10-1 Detected 

Capripox-Ringtest 2016 DNA07 Negative Rinder DNA 
EDTA Blood - neg Not 

Detected 
Capripox-Ringtest 2016 DNA08 LSDV Neethling vaccine LSDV 10-3 Detected 
Capripox-Ringtest 2016 DNA09 LSDV Neethling 2490 LSDV 10-3 Detected 

Capripox-Ringtest 2016 DNA10 Negative Rinder DNA 
EDTA Blood - neg Not 

Detected 
Capripox-Ringtest 2016 DNA11 LSDV Macedonia 2016 LSDV 10-3 Detected 
Capripox-Ringtest 2016 DNA12 LSDV Vaccine SIS Type LSDV 10-3 Detected 

 
Conclusion: 

The IDCPV kit successfully detected all the Capripox virus isolates in this panel. 
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3.2.1.2.2 Exclusivity study 
 
The exclusivity study was conducted on a panel of strains which may have genetic similarities with the 
target sequence of interest and / or are found within the same ecological niche. 
 

Sample type Origin IDCPV results 
Bacteria 

Anaplasma Phagocytophilum France Not detected 
Chlamydophila abortus France Not detected 

Mycoplasma bovis France Not detected 
Mycobacterium avium Phlei France Not detected 

Viruses 
BTV 1 France Not detected 
BTV 8 France Not detected 
H7N1 France Not detected 

Bovine Respiratory Syncitial 
Virus France Not detected 

Bovine Viral Diarrhea Virus France Not detected 
Bovine Leucose Virus France Not detected 

SDRP US France Not detected 
H1N1 France Not detected 
IBV France Not detected 
NDV France Not detected 
H5N2 France Not detected 
SBV France Not detected 

Parasites 
Leishmania infantum France Not detected 
Neospora caninum France Not detected 

 
Conclusion: 

The IDCPV kit is amplifies and detect specifically its target only (Capripox virus). 
 
 

3.2.1.2.3 Detectability study 
 
Inclusivity study is complete with a detectability assay on 1 LSD field strain virus (Macedonia 2016) and 3 
vaccine strains against LSDV (Neethling, Herbivac®LS, BOVIVAX LSD).  
A serial dilution of each strain is carried out in nuclease free water and extracted before amplification 
using the IDCPV.  
 

Identification Dilution 
Results (Cq values) 
CPV target (FAM) 

LSDV-Macedonia 2016  
 

pure 12.53 
10-1 15.82 
10-2 19.21 
10-3 22.13 
10-4 25.56 
10-5 28.25 
10-6 33.63 
10-7 38.92 

LSDV-Neethling Vaccine 

pure 13.40 
10-1 16.83 
10-2 20.16 
10-3 23.32 
10-4 26.31 
10-5 29.06 
10-6 32.75 
10-7 Not detected 

LSDV Herbivac®LS pure 20.37 
10-1 26.65 
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10-2 38.57 
10-3 Not detected 

BOVIVAX LSD-N (Maroc) 

pure 16.70 
10-1 23.51 
10-2 29.23 
10-3 Not detected 

 
Conclusion: 

The different dilution levels are detected correctly. 
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3.2.2 Analytic sensitivity 
 
Experimental estimate of the LDPCR 
 
The limit of detection of the PCR (LDPCR) is the smallest number of copies of nucleic acid target per unit 
volume that can be detected in 95% of cases. To determine the LDPCR different amounts of nucleic acid 
were used flanking the supposed LDPCR value in repeatable conditions with intra-assay replicates and 
inter-assay (independent experiment) replicates.  
The LDPCR is determined using a PLS-CPV plasmid quantified with a ‘QuantiFluor® dsDNA System’ and a 
‘Quantus™ Fluorometer’ from Promega. The quantification on the Quantus™ Fluorometer is performed 10 
times. The plasmid quantification is determined by calculating the average of the 10 analysis. 
The LDPCR was determined with a PCR program called "rapid" (45 min ± 10 min depending on the 
thermocycler used). Another program called “classic” can be used. 
The program is the following: 

 Rapid amplification program  

Step 1: 
Single time 

Activation of the polymerase:  
2 min at 95°C  

Step 2: 
Repeat 40 times 

DNA denaturation:  
10 seconds at 95°C  

Annealing: 30 seconds at 60°C  
 
Experimental design for the estimation of the LDPCR (95%): 

Number of dilutions Number of 
replicates / dilution 

Number of independent 
experimental runs 

6 4 1 
 
Rapid program results: 

Number of 
copies/PCR 

Positives in 
run 1 

Total number 
of runs 

Detection 
frequency 

50 4 4 100.00% 
25 4 4 100.00% 
5 4 4 100.00% 

2.5 3 4 75.00% 
1 3 4 75.00% 

0.5 2 4 50.00% 
 
 

Conclusion: 
The estimated 95% limit of detection of the IDCPV PCR with the rapid amplification 

program is around 5 copies / PCR. 

  



IDCPV_ver1217_EN 
doc0214 

 
 10/44 

3.2.3 Determination of the linearity range and the efficiency of the 
PCR 

 
The linearity of a quantitative assay is its ability to generate results that are proportional to the concentration 
of targets present in a given range and that can be modeled by a linear equation. A linear regression exists 
between the instrumental response (example: Cq) and the logarithm of the target quantity (copy number of 
target per PCR). The establishment of the parameters of the regression line (type y = x '+ b) and the 
validation of the linear model requires compliance with an evaluation protocol and monitoring of data 
analysis that has several purposes:  
 
— Define the equation of the line 
— Determine efficiency 
— Determine and validate the performance of the linear regression 
 
Parameters for straight line calibration and determination of PCR efficiency 

The efficiency (E) evaluates the performance of the reaction of each real-time PCR.  
For each run, we calculate the efficiency E according to the equation: 
 

E= (10-1/a – 1) x 100 
 
For your information, the slope (a) is generally between - 4.115 and - 2.839, which corresponds to an E 
between 75% and 125%. 
 
Experimental determination of the efficiency (E) and R² 

A range of 4 points of nucleic acid dilution made from the previously calibrated CPV plasmid is prepared to 
implement the following experimental design on the Light Cycler 480 and 96 device. 

 

Minimum 
number of  

runs  

Minimum 
number of   
operators 

Minimum 
number of   

independent 
ranges 

Minimum number  
of dilutions 

tested  
per range 

Number of 
replicates per 
dilution tested  

2 1 1 5 1 
 
Rapid program results 

 
 Slope (a) Y-intercept 

(b) Efficiency  

Run 1 -3.6 40.08 89% 
Run 2 -3.4 36.82 97% 

Average  -3.5 38.4 93% 
 

 

 

Conclusion with the rapid amplification program: 
 

The average efficiency is 93% 
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3.3 Characterization of the complete method 

Without any access to field samples naturally infected and calibrated by a reference laboratory, Innovative 
Diagnostics decided to perform the approach of the method detection limit by spiking a quantified vaccine 
strain CPV in a negative sheep blood sample. 

3.3.1 Methodology  

A negative sheep blood sample is spiked with LSD virus neethling vaccinale strain from CODA CERVA 
calibrated at 12.5.104 copies / µl. It is important to notify that this method does not take into account the 
influence of target inclusion in the analysed matrix. 

3.3.2 Experimental modality to approach the method detection limit 

The LDMETHOD is estimated as the last dilution level where 4 repetitions are positive. The limit estimated is 
thus not the absolute detection limit of the method which is at a lower concentration of target sequences.  

Experimental design for the experimental estimation of the LDMETHOD: 

Number of run  Minimum number 
of operators 

Minimum number of 
replicates per dilution 

1 1 4 
 

Validated methods are: 

- SPIN50/SPIN250: manual extraction on silica columns. 
- MAGFAST384: automated extraction with magnetic beads in 20 minutes. 

Each method has been validated with the “rapid” amplification programs with MAGFAST384 and 
SPIN50/SPIN250 results on sheep whole blood. 

 Copies/PCR 50 25 12.5 6.25 3.125 1.56 

MAGFAST384 

Replicate 1 31.27 32.41 33.84 35.99 37.54 - 
Replicate 2 31.21 32.35 33.02 35.45 37.74 - 
Replicate 3 31.77 32.73 33.92 35.15 - 37.7 
Replicate 4 31.82 33 33.71 35.66 36.49 38.3 
Average Cq 31.52 32.62 33.62 35.6 36.83 38 

% of detection 100% 100% 100% 100% 75% 50% 

SPIN50/SPIN250 

Replicate 1 33.92 35.11 35.66 36.42 37.42 - 
Replicate 2 34.44 34.87 35.72 36.56 38.56 - 
Replicate 3 34.35 34.78 35.89 36.78 38.68 - 
Replicate 4 34.62 35.36 35.64 37.45 - 38.9 
Average Cq 34.33 35.03 35.72 36.30 38.22 38.9 

% of detection 100% 100% 100% 100% 75% 25% 

Conclusion: 
The limit of detection of the method on whole blood with SPIN50/SPIN250 and the rapid 

amplification program is 6.25 copies/PCR or 1.25.103 copies/ml  
The limit of detection of the method on whole blood with MAGFAST384 and the rapid 

amplification program is 6.25 copies/PCR or 1.25.103 copies/ml 
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3.4 Diagnostic Specificity and Sensitivity 

3.4.1 Experimental modalities 

The method must be evaluated on a representative panel of samples from the field or from an infection 
experiment. Samples should have known positive and negative status (subject to availability).  

This evaluation study was conducted by the OIE reference laboratory CODA CERVA and by Institute 
Friedriech Loeffler (FLI).  
The status of these samples has been previously validated by a reference method (in-house reference labs 
methods). 

If possible the panel should include samples with three levels of viral load (e.g. slightly positive samples. 
averagely positive samples and strongly positive samples). The panel should also include negative 
samples.  

Results will be presented as a percentage of positives found among the expected positives for the 
diagnostic sensitivity (Se) and as the percentage of negatives found among the expected negatives for the 
diagnostic specificity (Sp). 

Se = TP / (TP + FN)   ; TP = True Positive   ; FN = False Negative  

Sp = TN / (TN + FP)   ; TN = True Negative   ; FP = False Positive 

3.4.2 MAGFAST384 results obtained on whole blood   

The results were obtained with Method 1 (automated magnetic bead extraction - Protocol in Appendix 1) 
with the rapid amplification program. 

- 56 blood samples from an experimental infection study achieved by the OIE reference laboratory 
CODA CERVA are used to evaluate the diagnostic sensitivity and specificity of the IDCPV PCR kit.  

- 24 blood samples from Institute Friedriech Loeffler  

- 25 positive swab (oral and nasal) samples from Institute Friedriech Loeffler  

- 25 negative swab (oral and nasal) samples from Innovative Diagnostics  

- 16 tissues or organs from Institute Friedriech Loeffler  

- 7 negative organs from Innovative Diagnostics  
 

The status of each sample is predetermined using a reference method (in-house validated PCR for the 
detection of all capripox viruses).  

3.4.2.1 Results of whole blood samples panel with MAGFAST384: 

  PCR status with a validated method 
  Positive Negative Total 

IDCPV method results 
Positive 57 0 57 
Negative 3* 20 23 

Total 60 20 80 
  Se = 95% Sp = 100%  
Raw data of the study are detailed in the Appendix 6 

*3 samples are detected with D5R PCR from CODA-CERVA but not detected with LSDIVA PCR. The 2 PCRs not being carried out 
at the same time and the Cq values were around 35; the posititivity of the samples is therefore very low, at the detection limit of the 
method. 

Conclusions:  
The sensitivity and specificity diagnostic results obtained with MAGFAST384 and IDCPV kits 

are the following: 
Se = 95% et Sp = 100% 
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The number of samples (n) used to evaluate the diagnostic specificity and sensitivity has an impact on the 
error of the estimation.  
The determination of the error (e), at 95% of confidence of a diagnostic sensitivity or specificity value (ɵ), 
estimated according to the number (n) of samples analysed, is used as described by Greiner and Gardner  

 

 
For a diagnostic sensitivity (Se) of 88% determided by analyzing 60 samples known as positive, the error 
(e), at the 95% confidence, is estimated at 5.5% (corresponding to a confidence interval between 94.5% 
and 100%). 

3.4.2.2 Results of whole blood samples panel with SPIN50/250 : 

  PCR status with a validated method 
  Positive Negative Total 

IDCPV method results 
Positive 33 0 33 
Negative 3* 20 23 

Total 36 20 56 
  Se = 92%* Sp = 100%  
Raw data of the study are detailed in the Appendix 5.5.1 and 5.5.2 

*3 samples are detected with D5R PCR from CODA-CERVA but not detected with LSDIVA PCR. The 2 PCRs not being carried out 
at the same time and the Cq values were around 35; the posititivity of the samples is therefore very low, at the detection limit of the 
method 

Conclusions:  
The sensitivity and specificity diagnostic results obtained with SPIN50/250 and IDCPV kits are 

the following: 
Se = 92%* et Sp = 100% 

 
For a diagnostic sensitivity (Se) of 92% determinated by analysing 36 samples known to be positive, error 
(e), at the 95% confidence, is estimated at 8.8% (corresponding to a range of Se confidence interval 
between 83.2% and 100%). 

3.4.2.3 Results of oral and nasal swabs panel: 

  PCR status with a validated method 
  Positive Negative Total 

IDCPV method results 
Positive 25 0 25 
Negative 0 25 25 

Total 25 25 50 
  Se = 100% Sp = 100%  
Raw data of the study are detailed in the Appendix 6 

Conclusions:  
The sensitivity and specificity diagnostic results obtained with MAGFAST384 and IDCPV kits 

are the following: 
Se = 100% et Sp = 100% 

3.4.2.4 Results of tissues / organs panel: 

  PCR status with a validated method 
  Positive Negative Total 

IDCPV method results 
Positive 16 0 16 
Negative 0 7 7 

Total 16 7 23 
  Se = 100% Sp = 100%  
Raw data of the study are detailed in the Appendix 6 

Conclusions:  
The sensitivity and specificity diagnostic results obtained with MAGFAST384 and IDCPV kits 

Se = 100% et Sp = 100%  
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3.5 Robustness 

Robustness is evaluated on DNA from negative bovine blood sample spiked with LSDV vaccine strain 
calibrated at 10x LDMETHOD and on the PLS-CPV diluted at 3x LDPCR. The samples are performed in 8 
replicates. 

3.5.1 Temperature Variations 

Three PCR amplifications were performed on a single Roche LightCycler®96 thermocycler with the rapid 
amplification program (i.e. the most critical conditions): 

 Setpoint temperatures  
-1°C  Setpoint temperatures  Setpoint temperatures  

+ 1°C  

Step 1:  
Single time 

Activation of the 
polymerase:  

2 mins at 94°C  

Activation of the 
polymerase:  

2 mins at 95°C  

Activation of the 
polymerase:  

2 mins at 96°C  

Step 2:  
Repeated 40 times 

DNA denaturation:  
10 seconds at 94°C  

Annealing:  
30 seconds at 59°C  

DNA denaturation:  
10 seconds at 95°C  

Annealing:  
30 seconds at 60°C  

DNA denaturation:  
10 seconds at 96°C  

Annealing:  
30 seconds at 61°C  

 
 
 

 Average of 8 Cq values for each temperature 

 -1°C Setpoint 
temperatures +1°C CV % 

10x LDMETHOD 30.7 30.9 30.8 0.3% 

3x LDPCR 32.9 33.5 33.2 0.7% 

 
Conclusion: 

For amplification temperature variations of ± 1°C. the IDCPV kit has variation 
coefficients below 1%. 

3.5.2 Variations in DNA volume 

Three PCR amplifications were performed on a single Roche LightCycler®96 thermocycler with DNA 
volumes ±10% with the rapid amplification program (i.e. the most critical conditions). 

Set volume -10% Set volume Set volume +10% 
4.5 µl 5µl 5.5 µl 

 
 Average of 8 Cq values for each DNA volume tested 

 -10% Set volume +10% CV 
10x 

LDMETHOD 31.3 30.9 30.6 0.9% 

3x LDPCR 33.42 33.15 32.46 1.2% 

 
Conclusion: 

For changes of DNA volume ± 10%. the IDCPV kit has variation coefficients below 
1.5%. 
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3.5.3 Repeatability 

Caprin negative blood was spiked with viral inactivated strains provided by the CODA-CERVA at medium 
(Cq = 28/29) and low (Cq = 32/33) concentrations. These samples were extracted 5 times for the strongest 
sample and 10 times for the weakest sample with the MAGFAST384 kit. Then amplified using the IDCPV 
kit and the rapid amplification program. 

 
Stonghly positive blood (Cq values) 

28.35 29.52 28.88 28.84 29.12 
CV = 1.3% 

Weakly positive blood (Cq values) 
32.66 32.31 31.48 31.97 31.42 32.62 31.68 31.92 32.34 32.27 

CV = 1.31% 

Conclusion:  
The IDCPV kit provides good repeatability regardless of the level of virus used. 

 

3.5.4 Reproducibility 

Experimental plan for reproducibility testing: 

Load levels  Number of replicates 
/ load level  

Number of independent 
sessions  

2 3 3 
 

Negative blood was spiked with LSD viral and vaccine strains with 2 different load levels. These samples 
were then extracted 3 times with the MAGFAST384 kit. The extracts were amplified with the IDCPV kit and 
the rapid amplification program. 

 

 ROCHE LC®96 LIFE ABI 7500  
Sample Run 1 Run 2 Run 3 CV 

Viral target level 1 25.2 25.8 25.5 
1.5% Viral target level 1 25.4 25.6 24.8 

Viral target level 1 24.9 25.8 24.9 
Viral target level 2 27.9 28.2 28.6 

1.1% Viral target level 2 28.6 27.9 28.2 
Viral target level 2 28.9 28.1 28.2 

Vaccin target level 1 27.5 27.5 27.8 
1.1% Vaccin target level 1 28.1 27.6 27.9 

Vaccin target level 1 27.8 28.2 28.5 
Vaccin target level 2 32.5 32.8 31.8 

1.2% Vaccin target level 2 32.1 32.9 31.9 
Vaccin target level 2 31.9 32.4 32.1 

Conclusion: 
The IDCPV kit ensures good reproducibility regardless of the level of virus and vaccine 

and the thermocycler instrument used. 
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3.6 Cross-contamination tests 

3.6.1 MAGFAST384 with IDEAL™ 

The following study was performed to ensure no cross-contamination upon extraction on magnetic beads 
with the IDEALTM robot. 

A range of LSD virus strains was spiked into negative caprin whole blood and deposited alternately with 
unspiked negative whole blood according to the diagram below: 

POS1 NEG NEG NEG POS5 NEG NEG NEG POS5 NEG NEG POS1 
POS2 NEG POS1 NEG NEG NEG POS1 NEG NEG NEG POS1 POS2 
POS3 NEG NEG NEG POS6 NEG NEG NEG POS6 NEG NEG POS3 
POS4 NEG POS2 NEG NEG NEG POS2 NEG NEG NEG POS2 POS4 
POS5 NEG NEG NEG POS7 NEG NEG NEG POS7 NEG NEG POS5 
POS6 NEG POS3 NEG NEG NEG POS3 NEG NEG NEG POS3 POS6 
POS7 NEG NEG NEG POS8 NEG NEG NEG POS8 NEG NEG POS7 
POS8 NEG POS4 NEG NEG NEG POS4 NEG NEG NEG POS4 POS8 

3.6.1.1 Results of MAGFAST384 on the IDEALTM 

28.5 NEG NEG NEG 36.8 NEG NEG NEG 36.3 NEG NEG 28.2 
30.2 NEG 28.2 NEG NEG NEG 27.9 NEG NEG NEG 28.2 30.5 
33.6 NEG NEG NEG - NEG NEG NEG 37.5 NEG NEG 33.9 
34.8 NEG 30.8 NEG NEG NEG 29.8 NEG NEG NEG 30.6 34.8 
37.1 NEG NEG NEG - NEG NEG NEG - NEG NEG 35.9 

- NEG 33.9 NEG NEG NEG 33.5 NEG NEG NEG 33.8 37.5 
- NEG NEG NEG - NEG NEG NEG - NEG NEG - 
- NEG 35.2 NEG NEG NEG 35.2 NEG NEG NEG 34.7 - 

Conclusion :  
All the negative samples remain negative. The MAGFAST384 magnetic bead extraction 

method with the IDEALTM does not display cross-contamination. 

3.6.2 MAGFAST384 with KingFisher™ mL 

The following study was performed to ensure no cross-contamination upon extraction on magnetic beads 
with LSD virus strains using the KingFisher mL robot: 

A negative caprin whole blood sample was spiked with a LSD virus strains and was loaded alternately with 
the negative caprin whole blood sample according to the table below: 

POS NEG NEG NEG POS 
NEG NEG POS NEG NEG 
POS NEG NEG NEG POS 

3.6.2.1 MAGFAST384 results on the KingFisher mL 

24.2 NEG NEG NEG 23.9 
NEG NEG 24.1 NEG NEG 
23.6 NEG NEG NEG 23.9 

Conclusion : 
All the negative samples remain negative. The MAGFAST384 magnetic bead extraction 

method with the KingFisher mL does not display cross-contamination. 
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3.7 PCR Stability 

An accelerated stability study for 4 weeks at 22°C and for 14 weeks at 4°C already allows us to predict a 
stability of 12 months at ≤ -16°C. 

3.7.1 Accelerated Stability Data 

To make this prediction the following formula derived from the Arrhenius equation is commonly used; 
Predicted Stability = Accelerated Stability x 2∆T/10.  

Here Δ T is the difference in temperature between the expected storage temperature and the temperature 
tested. 
 
Note that the greater the Δ T is, less reliable prediction will be. It is therefore appropriate to apply a correction 
factor (reducing) to the predicted data based on data provided by our suppliers on the components of the 
assay.  
 
The calculated predictions are shown in the table below: 

Study starting from the 
manufacture of the IDCPV test 

(in weeks) 
Prediction for an accelerated 
stability at +4°C (in months) 

Prediction for an accelerated 
stability at +22°C (in months) 

2 1.5 5 
3 2.5 8 
4 3 12 
5 4  
6 5  

10 8  
14 12  

 

3.7.1.1 Data analysed for stability evaluation 

The real and accelerated stabilities are derived in the limiting conditions of the classic amplification kit, 
namely:  
 

- 3 times the LDPCR or 15 copies / PCR  
- 10 times the LDMETHOD or 62.5 copies / PCR (MAGFAST384). 

 

The analysis of the target positive control (TPC–CPV) will allow the evaluation of a possible drift. 

3.7.1.2 Preliminary data for the actual stability study  

The actual stability study is ongoing. 

The first results of stability at a storage temperature ≤ -16°C for 12 months are indiacted on the next page. 
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Stability at -20°C during 4 months. 

 

 

Figure 1: Monitoring the value of the viral target Cq signal versus time at a -20°C conservation temperature  

Conclusion: 
The real stability study of IDCPV kit is currently evaluated for 3 months at a storage 
temperature ≤ -16 °C. However the accelerated stability data enable to predict the 

stability of the kit for at least 12 months at a storage temperature ≤ -16 ° C. 
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4 OVERALL CONCLUSION 

According to the EURL reference laboratory CODA CERVA, the ID GeneTM Capripox virus triplex kit is 
validated to perform a confident detection of Capripox virus. 

 

 

 

 

HISTORY OF REVISIONS 

Version Edit date Reference Type of revision Revision made 

1217 07/2025 doc0215 Update 

- Correction of the version number to match the 
version of the associated instructions for use 
(version 1217) 
- Innovative Diagnostics now mentionned as the 
kit’s manufacturer 

0518 05/2018 doc1121 Update Update of the chapter Diagnostic sensitivity 
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APPENDICES 

Appendix n°1: Instructions for the MAGFAST extraction system 
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c) Extraction of DNA from samples and controls 

 
1. Prepare the samples and controls to be extracted as described below: 
 

Position Reagents 

Samples Controls 
Whole 
blood swabs Tissues  TPC NEC 

Well A / Deepwell 1 Samples Total lysate Total lysate 
Well B / Deepwell 2 WASH 1 300 µl 300 µl 300 µl 
Well C / Deepwell 3 WASH 2 300 µl 300 µl 300 µl 
Well D / Deepwell 4 WASH 3 300 µl 300 µl 300 µl 

Well E / Elution 
Microplate 

ELU 80 µl 80 µl 80 µl 

 
2. Continue with Step 5 of the extraction protocol. 
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Appendix n°2: Instructions for the SPIN extraction system 
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Appendix n°3: Instructions for the IDCPV amplification kit 

 



IDCPV_ver1217_EN 
doc0214 

 
 37/44 

 



IDCPV_ver1217_EN 
doc0214 

 
 38/44 



IDCPV_ver1217_EN 
doc0214 

 
 39/44 

 
 
 
 
 
 



IDCPV_ver1217_EN 
doc0214 

 
 40/44 

Appendix n°4: Quality control sheet for the amplification kit 
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Appendix n°5: Quality control sheet for Freeze-dried sentinel 

 

 



IDCPV_ver1217_EN 
doc0214 

 
 42/44 

Appendix n°6: Results of Diagnostic Specificity and Sensitivity 

6.1 Results obtained by CODA-CERVA on whole blood 
 
 
 
 

 
 CODA-CERVA IDCPV with MAGFAST IDLSDIVA with SPIN50/250 

  D5R CPV NTPCen NTPC CPV NTPCen NTPC 
1 BG4 SUBCLINIC R8 27,7 26,91 24,67 30,57 26,91 24,67 30,57 
2 BG4 SUBCLINIC R9 33,4 30,76 22,66 31,06 30,76 22,66 31,06 
3 BG4 SUBCLINIC R10 NEG NEG 24,70 31,46 NEG 24,70 31,46 
4 BG4 SUBCLINIC R11 31,9 31,16 23,68 31,21 31,16 23,68 31,21 
5 BG4 SUBCLINIC R12 31,7 30,71 23,99 30,83 30,71 23,99 30,83 
6 BG4 SUBCLINIC R13 32,5 30,80 23,16 31,40 30,80 23,16 31,40 
7 BG4 SUBCLINIC R14 29,1 27,52 23,21 30,76 27,52 23,21 30,76 
8 BG4 SUBCLINIC R15 NEG NEG 23,23 30,99 NEG 23,23 30,99 
9 BG4 SUBCLINIC R16 30,0 28,44 25,86 30,96 28,44 25,86 30,96 
10 BG4 SUBCLINIC R17 33,2 30,52 23,75 31,52 30,52 23,75 31,52 
11 BG4 SUBCLINIC R18 31,2 29,28 23,47 31,11 29,28 23,47 31,11 
12 BG4 SUBCLINIC R19 31,9 30,24 24,44 30,97 30,24 24,44 30,97 
13 BG4 SUBCLINIC R20 33,3 30,65 27,27 30,94 30,65 27,27 30,94 
14 BG4 SUBCLINIC R21 30,3 29,76 23,92 30,82 29,76 23,92 30,82 
15 BG4 SUBCLINIC R22 NEG NEG 23,73 31,08 NEG 23,73 31,08 
16 BG4 SUBCLINIC R23 NEG NEG 23,57 31,08 NEG 23,57 31,08 
17 BG4 SUBCLINIC R24 30,1 30,43 24,50 30,97 30,43 24,50 30,97 
18 BG4 SUBCLINIC R25 31,0 30,00 26,55 31,11 30,00 26,55 31,11 
19 BG4 SUBCLINIC R26 NEG NEG 23,95 31,28 NEG 23,95 31,28 
20 BG4 SUBCLINIC R27 31,7 29,26 23,73 30,91 32,02 24,25 25,87 
21 BG4 SUBCLINIC R28 NEG NEG 24,00 31,47 NEG 24,00 25,96 
22 BG1-R22CON 27DPV 34,63 35,00 25,27 30,25 35,00 24,38 26,20 
23 BG1-R25CON 32DPV 37,81 35,00 23,26 29,76 35,00 24,86 27,58 
24 BG1-R24CON 33DPV 36,53* NEG* 24,28 29,78 33,26 23,56 26,53 
25 BG1-R24CON 34DPV 36,54* NEG* 23,35 30,16 35,00 23,23 29,89 
26 BG2-R15-LAV4 28DPV 34,59 35,00 23,97 31,51 32,18 24,51 30,47 
27 BG2-R15-LAV4 29DPV 37,76 35,00 22,93 30,16 31,24 24,16 30,30 
28 BG2-R16-LAV4 27DPV 36,74 35,00 23,11 30,24 35,00 23,52 29,98 
29 BG2-R16-LAV4 34DPV 33,44 35,00 24,30 30,10 30,68 23,99 29,96 
30 BG2-R17-LAV4 34DPV 36,92 35,00 24,23 30,47 33,25 25,38 30,23 
31 BG2-R18-LAV4 28DPV 33,58 32,80 24,70 30,57 32,05 22,79 30,81 
32 BG2-R18-LAV4 31DPV 35,21 35,00 24,88 30,46 29,89 23,46 30,24 
33 BG2-R19-LAV4 36DPV 35,97 35,00 23,57 30,62 35,00 23,43 29,95 
34 BG2-R20-LAV4 27DPV 33,98 33,98 24,54 30,73 33,74 23,15 30,12 
35 BG2-R26CON2 29DPV 35,54 35,00 23,52 30,22 31,74 22,66 30,06 
36 BG2-R26CON2 35DPV 31,7 34,15 22,59 31,02 35,00 23,16 29,29 
37 BG3-R2-LAV5 27DPV 32,5 35,00 21,22 30,15 NEG* NEG NEG 
38 BG3-R2LAV5 10DPI 35,31 35,00 22,50 30,48 NEG* 23,08 30,54 
39 BG3-R7-LAV5 7DPI 34,65* NEG* NEG NEG NEG* 21,36 30,53 
40 BG3-R8-5DPV NEG NEG 21,98 30,75 NEG 23,01 31,25 
41 BG3-R9-5DPV NEG NEG 22,51 30,19 NEG 21,70 30,44 
42 BG3-R10-5DPV NEG NEG 22,66 31,04 NEG 20,94 29,20 
43 BG3-R11-5DPV NEG NEG 23,23 30,57 NEG NEG NEG 
44 BG3-R12-5DPV NEG NEG 22,91 30,48 NEG 23,43 30,41 
45 BG3-R13-5DPV NEG NEG 21,55 29,98 NEG 21,86 29,86 
46 BG3-R14-5DPV NEG NEG 22,00 31,50 NEG 21,55 30,16 
47 BG3-R15-5DPV NEG NEG 21,16 30,21 NEG 25,62 34,16 
48 BG3-R16-5DPV NEG NEG 22,88 30,77 NEG 21,77 NEG 
49 BG3-R17-5DPV NEG NEG 22,06 31,03 NEG 23,04 NEG 
50 BG3-R18-5DPV NEG NEG 21,45 31,06 NEG 22,44 32,05 
51 BG3-R19-5DPV NEG NEG 22,65 31,55 NEG 21,67 30,89 
52 BG3-R20-5DPV NEG NEG 23,06 32,13 NEG 23,08 31,80 
53 BG3-R21-5DPV NEG NEG 23,62 30,72 NEG 22,10 29,84 
54 BG3-R24-LAV8-6DPI 33,21 35,00 24,04 30,80 32,02 24,25 25,87 
55 BG3-R24-LAV8-8DPI 35,95 35,00 24,12 30,92 35,00 24,00 25,96 
56 BG3-R26-LAV8-7DPI 33,06 35,00 23,25 31,09 35,00 24,38 26,20 

*With two extraction methods, 3 samples are detected with D5R PCR from CODA-CERVA but not detected with IDCPV kit. The 2 
PCRs were not performed at the same time a potential degradation of the sample (therefore the DNAs) can explain the negative 
results obtained with IDCPV PCR. Furthermore the Ct/Cq values obtained with the D5R PCR are > 35; the posititivity of the samples 
are therefore very low. 
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6.2 Results obtained by FLI on whole blood 
 

Nr. animal sample type  Extraction and PCR FLI 
pan Capri 

CPV NTPCen NTPC-
CPV 

FAM VIC Cy5 
1 A R-544  EDTA 30,18 29,75 28,51 29,84 
2 C R-485  EDTA 33,76 35,39 28,51 30,04 
3 A R-489 EDTA 30,85 31,08 27,61 29,62 
4 A R-544 EDTA 29,82 27,59 26,64 29,27 
5 C R-478 EDTA 30,56 31,49 27,85 29,41 
6 C R-485 EDTA 31,99 32,52 28,17 29,06 
7 C R-492 EDTA 28,12 31,45 28,09 29,71 
8 A R-489 EDTA 28,89 28,71 30,27 35,72 
9 neg. EDTA spiked with Neethl. Vac. 10-2 25,68 24,68 28,32 29,23 

10 neg. EDTA spiked with Neethl. Vac. 10-3 30,02 29,21 28,66 29,53 
11 neg. EDTA spiked with Neethl. Vac. 10-4 33,42 32,67 28,38 29,68 
12 neg. EDTA spiked with Neethl. Vac. 10-5 36,72 36,17 28,3 29,83 
13 neg. EDTA spiked with Neethl.10-2/field 10-1 21,32 20,17 27,44 29,37 
14 neg. EDTA  spiked with Neethl.10-3/field 10-1 21,08 20,22 27,17 29,37 
15 neg. EDTA  spiked with Neethl.10-4/field 10-1 21,21 20,20 27,19 29,26 
16 neg. EDTA  spiked with Neethl.10-5/field 10-1 21,34 20,02 27,04 29,25 
17 Z-253 iv. EDTA 31,32 33,04 29,91 29,74 
18 Z-254 iv. EDTA 26,35 27,72 28,16 29,79 
19 Z-255 iv. EDTA 27,76 29,72 28,22 29,86 
20 Z-256 in. EDTA 30,06 31,90 27,79 30,04 
21 Z-256 in. EDTA 29,06 30,34 28,27 29,71 
22 Z-259 Ko. EDTA 29,99 30,06 28,36 30,01 
23 Z-259 Ko. EDTA 28,15 28,20 28,96 31,61 
24 Z-260 Ko. EDTA 29,85 29,91 29,33 29,77 
 

6.3 Results obtained by FLI on swabs 

Nr. animal sample type  Extraction and PCR FLI pan 
Capri 

CPV NTPCen NTPC 

FAM VIC Cy5 
1 A R-487 nasal swab 28,82 28,83 30,51 29,57 
2 A R-489 nasal swab 20,12 21,65 25,81 29,1 
3 C R-478 nasal swab 30,33 30,43 31,84 29,56 
4 A R-487 nasal swab 26,28 24,69 28,13 29,25 
5 C R-478 nasal swab 29,48 29,36 33,53 29,63 
6 C R-483 nasal swab 23,85 22,21 27,1 29,32 
7 C R-485 nasal swab 23,55 23,04 26,63 29,26 
8 C R-492 nasal swab 22,12 21,61 26,22 28,98 
9 Z-256 in. nasal swab 24,29 24,12 27,21 29,15 

10 Z-254 iv. nasal swab 27,24 27,46 27,27 29,64 
11 Z-255 iv. nasal swab 29,43 30,14 27,62 29,5 
12 Z-256 in. nasal swab 19,77 19,78 26 29,2 
13 Z-257 in. nasal swab 18,14 20,27 25,54 29,28 
14 Z-258 in. nasal swab 23,2 24,04 27,3 29,14 
15 Z-256 in. nasal swab 18,12 18,35 23,88 29,07 
16 Z-257 in. nasal swab 18,64 19,24 24,82 29,06 
17 Z-258 in. nasal swab 18,99 19,41 25,87 29,22 
18 Z-256 in. mouth swab  28,7 29,20 29,23 29,51 
19 Z-256 in. mouth swab  27,67 28,02 28,69 29,43 
20 Z-257 in. mouth swab  28,43 28,51 29,83 29,64 
21 Z-256 in. mouth swab  26,64 27,09 27,65 29,5 
22 Z-257 in. mouth swab  28,34 28,00 32,43 29,08 
23 Z-256 in. mouth swab  26,8 27,73 30,47 29,35 
24 Z-257 in. mouth swab  27,08 27,85 29,27 29,46 
25 Z-258 in. mouth swab  30,4 31,11 31,28 29,67 
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6.4 Results obtained by FLI on tissues or organs 
 

Nr. animal sample type  Extraction and PCR FLI pan Capri 
CPV NTPCen NTPC 

FAM VIC Cy5 
1 A R-489 skin 22,17 21,31 25,03 28,88 
2 A R-489 skin 21,62 22,00 25,24 29,01 
3 A R-489 lung 29,78 29,55 24,89 29,02 
4 C R-478 skin 28,31 28,72 27,58 29,76 
5 C R-478 lung 24,08 24,15 25,72 29,9 
6 C R-478 spleen 30,54 31,02 21,65 30 
7 C R-478 trachea 32,43 32,54 27,15 29,56 
8 C R-483 skin crust 23,18 22,95 23,14 29,17 
9 Z-253 skin 34,21 34,38 26,08 29,49 

10 Z-253 skin 28,1 28,13 27,57 29,63 
11 Z-253 lung 22,01 23,17 25,7 29,52 
12 Z-253 spleen 33,8 34,57 23,26 30,15 
13 Z-254 skin  32,43 32,49 28,65 29,63 
14 Z-254 skin 26,54 27,00 27,41 29,13 
15 Z-254 liver 34,4 33,90 26,01 30,27 
16 Z-254 lung 28,75 30,14 25,47 29,69 
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