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Supplemental data

Test principle
   ARK™ Methotrexate Assay is based on competition between drug in the specimen and MTX labeled with glucose-6-phosphate dehydrogenase (G6PDH) for binding the antibody reagent. In the presence of MTX, enzyme activity is directly proportional to the MTX concentration. Conversion of nicotinamide adenine dinucleotide (NAD) to NADH is measured spectrophotometrically. Full (six point) calibration is performed with ARK™ Methotrexate Reagent, Calibrators (0.00, 0.05, 0.15, 0.25, 0.50 and 1.20 µmol/L) and Quality Controls (all ready to use). 
Application ARK™ Methotrexate Immunoassay on Cobas® c502

   On Cobas® c502 the pipetting volume was lowered from 150 µl to 90 µl (Reagent 1) and from 75 µl to 45 µl (Reagent 2), increasing the amount of tests in one assay kit from 70 to 118. Pipetted sample volume was lowered from 8.5 µl to 5.1 µl. 

Tables and Figures
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Figure 1: Determination of the functional sensitivity of the MTX ARK™ Immunoassay on Cobas® c502. A human serum sample that contained MTX was diluted using blank serum and each dilution was analyzed in triplicate for 5 consecutive days. The functional sensitivity is 0.053 µmol/L.
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Figure 2: Results for linearity of the MTX ARK™ Immunoassay on Cobas® c502. ARK™ Methotrexate High Range Control (5 µmol/L) was diluted using blank serum and each dilution was analyzed 6 times. Standard deviation is shown by the error bars. 
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Figure 3: Passing-Bablok regression for comparison between ARK™ Methotrexate Immunoassay on AU680 and TDxFLx® MTX II Assay (n=78); r=0.99; CCC >0.99 (95% CI 0.989-0.994). 
Inset: Passing-Bablok regression of methotrexate concentration <1.20 µmol/L (n=56); r=0.97; CCC=0.95 (95% CI 0.924-0.968). No samples were excluded.
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Figure 4: Passing-Bablok regression for comparison between ARK™ Methotrexate Immunoassay on Vista 1500 and TDxFLx® MTX II Assay (n=145); r=0.90; CCC=0.89 (95% CI 0.857-0.923).
Inset: Passing-Bablok regression of methotrexate concentration <1.20 µmol/L (n=104); r=0.97; CCC=0.96 (95% CI 0.942-0.971). In total, 18 samples were excluded: 3 samples had very high MTX concentrations (>120 µmol/L) and for 15 samples insufficient sample volume was available.

Table 1: Imprecision and accuracy of the ARK™ Methotrexate Immunoassay on Cobas® c502 (n=11) and Architect ci8200 (n=20).
	Laboratory
	Manufacturer’s target/claim
	Ghent (Cobas® c502)
n=11
	Munich (Architect ci8200)
n=20

	LOW Control mean (µmol/L)
	0.07
	0.09
	0.08

	   Within-run CV (%)a
	8.10
	/
	4.90

	   Between-run CV (%)b
	7.10
	9.01
	9.00

	   Bias (%)b
	/
	24.7
	14.3

	   TE (%)c
	/
	39.5
	29.2

	
	
	
	

	MID Control mean (µmol/L)
	0.40
	0.39
	0.36

	   Within-run CV (%)a
	3.10
	/
	2.00

	   Between-run CV (%)b
	2.20
	3.08
	2.90

	   Bias (%)b
	/
	-3.18
	-10.0

	   TE (%)c
	/
	8.26
	14.8

	
	
	
	

	HIGH Control mean (µmol/L)
	0.80
	0.77
	0.70

	   Within-run CV (%)a
	5.10
	/
	2.30

	   Between-run CV (%)b
	3.80
	4.63
	4.10

	   Bias (%)b
	/
	-3.86
	-12.5

	   TE (%)c
	/
	11.5
	19.3

	
	
	
	

	Serum pool mean (µmol/L)
	/
	0.28
	/

	   Within-run CV (%)a
	/
	2.14
	/


aWithin-run imprecision was determined by replicate measurements (n=11) of a human serum pool (Ghent) or by replicate measurements (n=20) of ARK Methotrexate Control Material Low, Mid and High (Munich) in a single run. bBetween-run imprecision and accuracy were determined by analysis of each level of the ARK Methotrexate Control. cAllowable TE for MTX is 25%. TE is calculated as |bias|+1.65xCV.

Table 2: Results for linearity and recovery of the MTX ARK™ Immunoassay on Cobas® c502. 

	Target MTX concentrationa
(µmol/L)
	Mean (µmol/L)
(n=6)
	CV (%)
	Recovery (%)

	0.025
	0.05
	8.45
	193.3

	0.29
	0.27
	2.81
	92.5

	0.56
	0.52
	3.52
	93.2

	0.83
	0.80
	2.90
	96.2

	1.09
	1.00
	3.19
	92.0

	1.36
	1.14
	6.08
	83.8

	                                                                                   Mean recoveryb (%): 91.5


aARK™ Methotrexate High Range Control (5 µmol/L) was diluted using blank serum and each dilution was analyzed 6 times.bFor calculation of recovery, the value for dilution 1 (target MTX concentration of 0.025 µmol/L) was excluded, because the MTX level for this dilution was lower than the functional sensitivity.
