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• with the launch of the screening programs, ongoing 
investigation of clinical and analytical performance 
characteristics also began. 

 

Analytical aspects studied in the investigations: 
 

• Method comparisons  

• Hb stability in different buffers 

• Pre-analytical variables 

• EQA (in collaboration with CRR Tuscany Region)  

• ISO 15189 implementation in screening laboratories 

CRC screening programs in Florence: 
FOBT - guiac-based program start in 1982. 
From 2002, the program is based on quantitative FIT-Hb 



In 2012,  the WEO, CRCSC, EWG on FIT  

proposed the use of  

µg Hb/g faeces to improve the 
harmonization of  

data across FIT methods. 

Reporting FIT Results: 
 
‘Traditional’ method of reporting resultss  - ng Hb/mL buffer  
.....for many years all decision-making was based using these units. 



• We don’t weight samples: we use manufacturers’ data on mass  of 
faeces collected and volume of buffer to calculate results.  

 

•  Significant variation was reported for the mass of faeces. 
 

•  It is not correct to report data simply from theoretical values. 
 

 

More importantly:  

 

…there seems little supporting information on harmonization of 
 faecal sampling . 

We were not in full agreement with the suggested  strategy. 

A few months after the commentary in the JNCI, in a meething on FIT-Hb methods held in 
Florence, we had the pleasure to meet Callum Fraser and discuss the EWG proposal. 



Preliminary evaluations  

• Design of collection devices:  

  different amounts of faeces 
 collected:  

• Sample device buffers: 

  different amounts of buffer  

• Different analytical environments  



Our concept was to produce and 
investigate a sampling device to 
obtain information on sampling 
and engineering variation on 
the amount of faeces collected 
and assess if it was possible 
produce a «standard» device. 



We investigated the amount of faeces collected 
by differents sampling devices and the analytical 
effects of the amount of faeces on the reaction 
media using commercial buffers. 

Significant differences were found:  
 
• between nominal and observed amounts of faeces 
• In the Hb results before and after the addition of faeces in commercial buffers. 



 

 

 

To the FIT manufacturers .  

 

On the behalf of the inter – society working group on 
pre-analytical on FIT we present to you a 
requirements of information about your sampling 
devices. 

The same request was presented in august to:  Alere, 
Otsuka Co., limited. Japan: Dia Sorin Inc. USA;  Eiken 
Co Japan (via Medical Systems Italy);  Kiowa Medex 
Co. ltd. Japan; and Sentinel Diagnostics, Italy.  

The WG were investigating the amount of faeces 
collected with the different sampling devices.  

We would like to know the theoretical volume of 
sample collected by your device. Considered volume 
should correspond to the free volume of  sample 
dipstick used by your company. We would appreciate 
if you could provide us this information. 

The importance of this information was explained in 
our letter, presented in attack with the documents of 
the WG. 

Thanking in advance for your kind collaboration. 

 

Dr     Stefano Rapi 

Prof  Callum G Fraser 

Dr     Tiziana Rubeca 

 
 

… discussing these data 
with Professor Fraser, we 
starting to think in detail 
about the sampling region 
on the probes of the 
collection devices…..and 
we attempted to ask the 
manufacturer's 
specifications to verify 
their data. 
 



Figure2:Geometric Figure Volume (GFV) obtained 
calculating the volume of the cylinder that inscribes the 
probe. 

Throughout the study,  we decided to measure sampling volume of devices 
using X- ray microtomography. 

The ratio between mean values of collected faeces and the volume of interest 
(sampling region) seems to provide fruitful information.  

Interesting information was obtained  



.. proper units must be mass of hemoglobin per volume of feces and not mass of 
hemoglobin per mass of feces: 
  
.. ideally, micrograms hemoglobin per milliliter of feces (μg Hb/mL feces), which will give 
results more accurate than, but similar to, those obtained using the mass of hemoglobin per 
mass of feces units, since the relative density of feces often approximates to 1.00, and will 
allow rational reporting of results as integers from zero to over 400. 

.. manufacturers of FIT that report results as ng Hb/ml buffer will need to supply detailed and 
validated information on the volume of feces collected and the volume of buffer in the FIT 
specimen collection device to allow conversion to the recommended units using the formula:  
 

μg Hb/mL feces = (ng Hb per mL × mL buffer)/(mL feces collected). 



… according to the study project, we proceeedd to produce 3 sampling devices 
using a 3 D printer. 
 

Target: 5 - 10 - 15 mm3  
Ratio 1 : 2 : 3 between sampling volumes. 

An error occurred during 3D 
printing which was 
communicated by producers. 
 

Volume of the sampling region 
of the probe with 2 dimples was 
about 1 mm3 less than required. 

Preliminary data  



…to evaluate the performances of our proposed sampling devices, we are using the 
same strategy used in the earlier paper.. 

measure the volume of interest  (sampling volume)  by X-ray microtomography 

Device GFV (mm3) PV(mm3) VOI(mm3) 

1 dimple 24.6±0.2 19.6±0.2 5±0.2 

2 dimple 57.5±0.2 48.8±0.2 8.7±0.2 

3 dimple 87.7±0.2 72.5±0.2 15.2±0.2 

Measure  by weighting the mass of collected  faeces 

Device nominal mean (mg) SD (mg) 

1  dimple 5 4.5 0.4 

2 dimple 10 8.1 1.1 

3 dimple 15 12.5 0.2 

Preliminary data (with SD) 



Performances of devices 

device 
Target 

(mm3) 

VOI  

(mm3) 
Collected 

(mg) 
Recovered  
(mg/mm3) 

1 dimple 5 5 4.5 0.89 

2 dimple 10 8.7 8.1 0.93 

3 dimple 15 15.2 12.5 0.82 

Our design is complex! 
The channel on the reverse side of devices 
May not be filled with faeces! 

Preliminary data  



Preliminary considerations:  
 

1- the adoption of correct reporting units fall in laboratory responsibility 
(15189)  
2- in some cases laboratory weight measured samples  



 Two aspects of the examination process can be solved 
using mass of hemoglobin per volume of faeces as 
reporting units in device based methods. 

 

• Firstly, results are correct from a metrological point of view (a target 

volume of faeces is collected without information on the relative density of the 
collected material).  

 

• Secondly: unambiguous information can be generated to 
standardise sample collection device probes and the target volume 
of faeces that should be collected.  

 
Introducing a target volume and reference faecal mock 

materials (known relative density) might harmonize  

The pre-analytical variation of collection using devices. 

 



A complementary consideration submitted to the WG-FIT 

The European legislation on IVD published last year provides 
for the assignment of tests into different ‘risk classes’ according 
to clinical use. 
 
A careful evaluation of the assignment class is necessary for 
tests such as FIT-Hb 
 
 

I believe this topic is an interesting 
challenge for the JRC and for our IFCC SD 

WG-FIT 



Thank you very much for 

your kind attention. 
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