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Objective


Development and validation of in-house thiopurines assay


Correlations between concentrations of 6-TG and 6-MMP 
determined in blood collected on EDTA, versus on heparin 
with 0.02% (m/v) dithiothreitol (Hep-DTT) from external 
reference method, and versus DBS 

Methods


34 patient samples. 


The DBS were obtained by spotting 20 µl of the Li-Hep/DTT 
samples on a Whatman FTA DMPK-B Card. 


Hematocrit and red blood cell were measured from Hep-DTT-
blood to normalize the thiopurines levels a


Linear regression, correlation and Bland-Altman test were 
performed

Conclusions

 Excellent concordance was found between the in-house and reference methods. The accuracy of our in-house 
method is strengthened by the good performance of our laboratory at the external QC program for thiopurines c

 10-ml collecting tubes of heparin with addition DTT prepared by the external laboratory and used so far can be 
conveniently replaced by standard 2.6-ml EDTA tubes in our LC-MS/MS method

 DBS compared to both blood anticoagulant matrices provide lower thiopurines levels. At present, DBS approach for 
6-TG, 6-MMP should be used for research purpose only

 Thiopurines DBS stability and potential adsorption on the solid support of DBS card will be further investigated.
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Context 

The cytotoxic and immunosuppressive thiopurine drugs 
6-TG and 6-MMP, are mainly used in acute lymphocytic 
leukemia, disorders of immune regulation and 
inflammatory bowel disease. 

Quantification methods for their Therapeutic Drug 
Monitoring are usually reported in various blood 
matrices, but barely with Dried Blood Spots (DBS). 

The suitability of our in-house validated LC-MS/MS and 
the use of DBS are explored by a cross-validation with a 
well-established external assay 

6-TG: 6-Thioguanine nucleotide, 6-MMP: 6-Methyl-mercaptopurine 
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 Thiopurine quantification with CHUV method. All patient samples were found to lie within the validated concentrations range of the assay
(5-2’000 ng/ml for 6-TG, and 50-20’000 ng/ml for 6-MMP). 
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 Run: 5 minutes
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Bland-Altman test (n = 34) with the percentage of difference versus average for 6-Thioguanine Nucleotide
(6-TG, left panel) and 6-Methylmercaptopurine (6-MMP, right panel). The average percentage difference
(continuous red line) and the 95% confidence interval (dotted black lines) are indicated for A. EDTA versus
Heparin/DTT, B. DBS versus Heparin/DTT, and C. DBS versus EDTA..

Correlation between blood levels of 6-Thioguanine Nucleotide (6-TGN, left panel), and 6-Methylmercaptopurine (6-MMP,
right panel), measured in Heparin/DTT blood versus in EDTA-blood and versus DBS, n=34. The dotted lines represent

the 95% confidence intervals of the linear regression which are indicated with red and blue lines for EDTA-blood and
DBS, respectively. The identity line is indicated by a black line.
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Bland-Altman test (n = 34) with the percentage of difference versus average for 6-Thioguanine
Nucleotide (6-TG, left panel) and 6-Methylmercaptopurine (6-MMP, right panel). The average percentage
difference (continuous red line) and the 95% confidence interval (dotted black lines) are indicated for A.
EDTA versus Heparin/DTT, B. DBS versus Heparin/DTT, and C. DBS versus EDTA..

Correlation between blood levels of 6-Thioguanine Nucleotide (6-TGN, left panel), and 6-Methylmercaptopurine
(6-MMP, right panel), measured in Heparin/DTT blood versus in EDTA-blood and versus DBS, n=34. The dotted
lines represent the 95% confidence intervals of the linear regression which are indicated with red and blue lines for
EDTA-blood and DBS, respectively. The identity line is indicated by a black line.
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 An excellent correlation between EDTA and hep-DTT results could be observed (slope 0.98, r=0.96 and 1.01, r=0.96, for 6-TG and 6-MMP respectively).
 Despite a good correlation between DBS and EDTA samples (r> 0.98), a significant bias is observed for 6-TG and 6-MMP with lower values in DBS (slopes of 0.61 and 0.74, 

respectively).  Similar correlations and biases are found for hep-DTT samples.


