



Draft guidance document on data collection in ViTAL
To be finalized after the 2nd ViTAL meeting in Novi Sad.
1 Identification of sampling points

In ViTAL the infection risks for humans by consumption of soft fruits, salad vegetables, pork and shellfish will be estimated by using quantitative viral risk assessment (QVRA). The outcome of the QVRA depends on the value of the data included, and therefore depends on the accuracy and certainty of the estimates. The current sampling plan was developed to benefit most from the fixed number of samples as outlined in Table 1. The strategy includes increasing the probability of detecting virus at a sampling point when low virus concentrations are expected (e.g. irrigation waters) or aiming for most accurate estimates of e.g. prevalence given the total sample numbers. The sampling points were derived from the questionnaires that were completed as part of ViTAL’s WP6 (Table 2).
Table 1. Total sample sizes per beneficiary after correction of the 15% sample size reduction.

	
	Food item

	Phase
	Soft Fruits
	Salad vegetables
	Pork1
	Shellfish

	Production
	102
	102
	102
	0

	Processing
	77
	77
	77
	0

	Point of sale
	51
	51
	51
	51

	Total
	230
	230
	230
	51


1 For Defra (VLA), the numbers are 77 for production, 39 for processing and 51 for point of sale, mounting to a total of 167 samples.

Table 2. Overview of the sampling points for the three food production chains. The one sampling point for shellfish is retail and is therefore not included in this table.
	Phase
	Soft fruits
	Salad Vegetables
	Pork

	Production
	Irrigation/surface water
	Irrigation/surface water
	Blood at slaughter

	
	Harvester’s hands
	Harvester’s hands
	Liver at slaughter

	
	Harvester’s latrines
	Harvester’s latrines
	

	
	Latrine doorhandle
	Latrine doorhandle
	

	
	Surrounding pigs or cattle
	Surrounding pigs or cattle
	

	Processing
	None
	Water for washing
	Meat mincer

	Point of sale
	Fresh raspberries
	
	Pâté

	
	Frozen raspberries
	
	Raw meat


1.1 Soft fruits and salad vegetables

1.1.1 Production phase

During production, the contamination of fruits and salad vegetables with NoV and HAV is most likely to originate from humans, either directly or indirectly through irrigation water.
The contamination by humans results from virus transfer from food handlers’ hands to the product. Therefore, harvesters’ hands are a primary source for sampling. Absence of virus on the hands may not mean that hands are no source of contamination. Therefore, the doorhandle from toilets and latrines are sampled additionally as possible source for contamination of hands. Furthermore, to conclude whether harvesters were infected or not, swabs from the latrines or toilets that are used by harvesters will be examined.

1.1.2 Processing

Raspberries are reported in the questionnaires returned to KU Leuven to be transported directly to the market shortly after harvest. Hence, there is no processing phase. Therefore there will be no sampling during processing of soft fruits. The samples that were reserved for the processing phase are reallocated to the production phase and point of sale.

A common procedure for processing of salad vegetables is rinsing with water. This rinsing can result in contamination of produce when untreated or insufficiently treated water is used. Furthermore, virus from contaminated products can be transferred to clean products during rinsing. Therefore, rinsing water is chosen for sampling.
1.1.3 Point of sale

Soft fruits are sold fresh and frozen and salad vegetables are sold as unprocessed or processed (cut and/or mixed). For soft fruits, sampled end-product therefore will include baskets of fresh fruits and boxes of frozen fruits. For salad vegetables, the end-products are unprocessed crops, such as lettuce heads, and bags of processed vegetables, such as mixed salads.
1.2 Pork production

1.2.1 Production phase
Contamination of pork by HEV results primarily from HEV-infections in pigs during the production phase rather than from human contamination during processing. To estimate the foodborne risk of HEV for humans, it is important to sample as close to the point of sale as possible. Therefore, sampling will only be conducted at slaughterhouses and point of sale. 
Meat is most likely to be contaminated via blood when pigs are viremic. Therefore, blood samples will be collected from pigs at slaughter. Furthermore, the liver is the primary site for replication of HEV and consumed as such or used in processed pork products. Therefore, pork liver is chosen as another sampling point at slaughter.

1.2.2 Point of sale
Most likely candidates for HEV-contamination are products that contain liver, such as pâté, and raw meat. Pork chops are chosen as raw meat samples, because this meat type was contaminated by HEV most frequently during experimental infection. 

The meat mincer can be a source for cross contamination when uncontaminated meat is minced after mincing HEV-contaminated meat. Therefore this sampling point was chosen for swabbing.
2 Sample sizes

2.1 Soft fruits

Table 3 shows the number of samples to be collected per sampling point for soft fruits. In total, 33 samples are collected from the soft fruits production chain per sampling. Given the total of 230 samples available, then seven samplings can be conducted. These samplings should be planned randomly throughout the production period. 

The samples from irrigation water should be collected from the source(s). The samples from surface water should be collected on three different locations from water that surrounds the arable land. These samples will provide information on any run-off from the land and thus on potential contamination of crops.
The five harvesters should be chosen at random, e.g. by numbering each harvester and using one (<7 harvesters) or more (otherwise) dices. One swab should be used to cover the two hand palms and all fingers including the nail dirt. The harvesters should be swabbed just before their lunch.
The 10 baskets of fresh and frozen raspberries each sampled at retail should be obtained as randomly as possible, with only one basket per seller. From each of these baskets, a single sample of 25 g should be drawn. At the next sampling occasion, the same sellers can be approached, because the batch of raspberries sold will be different.
Table 3. Number of samples collected and viruses to be examined in these samples for soft fruits.
	Sampling point
	No. of samples
	No. of samplings
	Viruses to be examined*

	Irrigation water
	3 samples of 10 L
	7
	HAV, NoV, PAdV†, BPyV, HAdV

	Surface water
	3 samples of 10 L
	7
	HAV, NoV, PAdV†, BPyV, HAdV

	Harvester’s hands
	5 randomly chosen harvesters
	7
	HAV, NoV, PAdV†, BPyV, HAdV

	Harvester’s latrines
	1 swab from all latrines
	7
	HAV, NoV, HAdV

	Latrine doorhandle
	1 swab from all doorhandles
	7
	HAV, NoV, HAdV

	Fresh raspberries
	10 samples from a basket each
	7
	PAdV†, BPyV, HAdV‡

	Frozen raspberries
	10 samples from a basket each
	7
	PAdV†, BPyV, HAdV‡


* HAV: hepatitis A virus; NoV: norovirus; PAdV: porcine adenovirus; BPyV: bovine polyomavirus; HAdV: human adenovirus
† if PAdV is detected, then samples are analyzed additionally for the presence of hepatitis E virus
‡ if HAdV is detected, then samples are analyzed additionally for the presence of NoV and HAV
2.2 Salad vegetables

Table 4 shows the number of samples to be collected per sampling point for salad vegetables. In total, 37 samples are collected from the salad vegetable production chain per sampling. Given the total of 230 samples available, then six samplings can be conducted (mounting to 222 samples). The remaining eight samples should be used for fresh and processed salads during one of the samplings. The six sampling occasions should be planned randomly throughout the production period.

The sampling procedures as described for soft fruits are also applicable for salad vegetables for irrigation and surface water, for harvester’s hands, harvester’s latrines, the latrine doorhandle and the products and the points of sale. 

For rinsing water, two samples are to be collected prior to the rinsing of the first batch of a production day. The samples after rinsing should be collected after washing of the same batch. 

Table 4. Number of samples collected and viruses to be examined in these samples for salad vegetables.

	Sampling point
	No. of samples
	No. of samplings
	Viruses to be examined*

	Irrigation water
	3 samples of 10 L
	6
	HAV, NoV, PAdV†, BPyV, HAdV

	Surface water
	3 samples of 10 L
	6
	HAV, NoV, PAdV†, BPyV, HAdV

	Harvester’s hands
	5 randomly chosen harvesters
	6
	HAV, NoV, PAdV†, BPyV, HAdV

	Harvester’s latrines
	1 swab covering all latrines
	6
	HAV, NoV, HAdV

	Latrine doorhandle
	1 swab covering all doorhandles
	6
	HAV, NoV, HAdV

	Rinsing water
	2 source water samples of 10 L 
	6
	HAV, NoV, PAdV†, BPyV, HAdV

	
	2 samples of 10 L after rinsing
	6
	HAV, NoV, PAdV†, BPyV, HAdV

	Fresh lettuce
	10 sample of one head each
	6
	PAdV†, BPyV, HAdV‡

	Processed lettuce
	10 sample of one bags each
	6
	PAdV†, BPyV, HAdV‡


* HAV: hepatitis A virus; NoV: norovirus; PAdV: porcine adenovirus; BPyV: bovine polyomavirus; HAdV: human adenovirus
† if PAdV is detected, then samples are analyzed additionally for the presence of hepatitis E virus
‡ if HAdV is detected, then samples are analyzed additionally for the presence of NoV and HAV
2.3 Pork

2.3.1 Production
At the slaughterhouses, a total of 72 blood samples and liver samples should be collected in pairs, meaning that the pig from which blood is sampled should also be sampled for the liver. The blood and liver samples should be traceable to that pig. The samples at the slaughterhouse should be collected on four sampling days (and thus from four different farms), mounting to a total of 8 blood samples and 18 liver samples per sampling occasion.

The sampling numbers prescribed for the meat mincer, liver pâté and pork chops should be collected during each of eight randomly chosen sampling occasions. This plan mounts to 232 samples in total. 

All samples should be examined in triplicate by RT-PCR as neat and 10-fold diluted samples. Positive specimens should be retested in duplicate in serial 10-fold dilutions to determine the end-point dilutions (this is the serial dilution that is tested negative in duplicate).
Table 5. Number of samples collected and viruses to be examined in these samples for pork production.

	Sampling point
	No. of samples
	No. of samplings
	Viruses to be examined*

	Blood at slaughter
	18 per farm
	4
	HEV, PAdV

	Liver at slaughter
	18 per farm
	4
	HEV, PAdV

	Meat mincer
	1 swab
	8
	HEV, HAdv, PAdV†

	Pâté
	5 different pâtés
	8
	HEV, HAdV, PAdV†

	Raw meat
	5 samples of pork chop
	8
	HEV, HAdV, PAdV†


* HEV: hepatitis E virus; PAdV: porcine adenovirus; HAdV: human adenovirus
† in case HAdV is detected, then samples are examined for NoV and HAV.

3 Virus detection by (RT-)PCR

The viruses that have to be examined by (RT-)PCR in each of the samples are indicated in the last columns of Tables 3-5. All samples should be tested as neat samples first. Depending on the test results, the following should be done.

In case of a negative test result for the target virus and a positive test result for the internal amplification control (IAC), then the result are sufficient and no further testing is required. 
In case of a negative test result for the target virus and a negative test result for the IAC, then the sample should be examined as neat sample and 10-fold diluted sample. If the 10-fold diluted sample shows a positive result for the IAC and a negative result for the target virus, then the results are sufficient and no further testing is required. 

In case a neat sample tests positive for the target virus (the IAC signal is of no importance in this case), then this sample should be retested in triplicate with sufficient serial 10-fold dilutions to determine the end-point dilution for each of the triplicates.
Appendix 1: What if…?

…irrigation water is obtained from surface water?

Then all samples (n=6) should be collected from surface water

…the water used for rinsing the salad vegetables is the same as the irrigation or surface water?
Then one additional sample should be obtained from fresh lettuce and one from processed lettuce
…no latrines are present?

Then swab the toilets that are used by harvesters and/or food handlers

…less than three harvesters are present?

Then sample each harvester and divide the remaining samples equally among the irrigation and surface water.

…harvesters use gloves for harvesting and/or processing?

Then collect both gloves (right and left hand) at the moment the harvesters intend to dispose the gloves.

…the farm size <250 pigs?

Then still collect 18 samples from the pigs. When the farm size <18 pigs, then collect samples from all pigs and divide the remainder equally over the liver pâté and pork chop samples at one of the samplings.
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