
1 NAME 

ARK™ Methotrexate Assay
2 INTENDED USE
The ARK Methotrexate Assay is a homogeneous enzyme immunoassay intended for the 
quantitative determination of methotrexate in human serum or plasma on automated clinical 
chemistry analyzers. The measurements obtained are used in monitoring levels of methotrexate 
to help ensure appropriate therapy. 
Specimens from patients who have received glucarpidase (carboxypeptidase G2) as a high 
dose methotrexate rescue therapy should not be tested with the ARK Methotrexate Assay. 

3 SUMMARY AND EXPLANATION OF THE TEST
0HWKRWUH[DWH >1�>4>>���4�GLDPLQR���SWHULGLQ\O� PHWK\O@ PHWK\ODPLQR@EHQ]R\O@�L�JOXWDPLF DFLG@�
formerly Amethopterin, is an antimetabolite used in the treatment of certain neoplastic 
diseases, severe psoriasis, and adult rheumatoid arthritis.1-3 Methotrexate has the potential 
for serious toxicity. Patients undergoing methotrexate therapy should be closely monitored so 
that toxic effects are detected promptly. Guidelines for methotrexate therapy with leucovorin 
rescue should be consulted.1 Intermediate to high doses of methotrexate (approximately 35 
PJ�P2 � �� J�P2) with leucovorin (citrovorum-factor) rescue have been used with favorable 
results in the treatment of osteogenic sarcoma, leukemia, non-Hodgkin’s lymphoma, lung and 
breast cancer.4-8

4 PRINCIPLES OF THE PROCEDURE
ARK Methotrexate Assay is a homogeneous immunoassay based on competition between 
drug in the specimen and methotrexate labeled with the enzyme glucose-6-phosphate 
dehydrogenase (G6PDH) for binding to the antibody reagent. As the latter binds antibody, 
enzyme activity decreases. In the presence of drug from the specimen, enzyme activity increases 
and is directly proportional to the drug concentration. Active enzyme converts the coenzyme 
nicotinamide adenine dinucleotide (NAD) to NADH that is measured spectrophotometrically as 
a rate of change in absorbance. Endogenous serum G6PDH does not interfere with the results 
because the coenzyme NAD functions only with the bacterial enzyme used in the assay. 
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KEY TO SYMBOLS USED

Reagent Kit             5026-0001-03© 2023, ARK Diagnostics, Inc. 

Reagent +anGOLng anG 6toUage
ARK Methotrexate Assay reagents are provided liquid, ready to use and may be used directly 
from the refrigerator. When not in use, reagents must be stored at 2–8°C (36–46°F), upright 
and with screw caps tightly closed. If stored as directed, reagents are stable until the expiration 
date printed on the label. Do not freeze reagents. Avoid prolonged exposure to temperatures 
above 32°C (90°F). ,PSUoSeU VtoUage oI UeagentV Fan aIIeFt aVVa\ SeUIoUPanFe.

6 WARNINGS AND PRECAUTIONS
• For ,n 9LtUo 'LagnoVtLF Use. For prescription use only.
• Reagents             and               are provided as a matched set and should not be interchanged 

with reagents from different lot numbers. 

7 SPECIMEN COLLECTION AND PREPARATION FOR ANALYSIS
• Serum or plasma is required. For consistency, using the same specimen matrix for individual 

patients is a good practice.
• The sampling time of methotrexate will be dependent on dose, duration of infusion, and

FOLQLFDO VWDWXV RI WKH SDWLHQW� &RQVXOW VSHFL¿F WUHDWPHQW SURWRFROV IRU VDPSOLQJ WLPH�
• Whole blood cannot be used. The following anticoagulants may be used with this assay.

CUSTOMER SERVICE

REF Product Description Quantity/Volume
5026-0001-00
5026-0001-02
5026-0001-03

1 X 16 mL

1 X 8 mL

ARK Methotrexate Assay 
Reagent             – Antibody/Substrate 
rabbit polyclonal antibodies to methotrexate, 
glucose-6-phosphate, nicotinamide adenine 
dinucleotide, bovine serum albumin, preservative, 
and stabilizers

Reagent             – Enzyme
methotrexate labeled with bacterial G6PDH, buffer, 
bovine serum albumin, preservative, and stabilizers
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• Sodium heparin
• LLWKLXP KHSDULQ
• Potassium EDTA

• Blood collection must be performed with collection tubes compatible for use with therapeutic 
drug monitoring (TDM).

• Do not induce foaming and avoid repeated freezing and thawing to preserve the integrity of 
the specimen from the time it is collected until the time it is assayed.Reagent Kit             5026-0001-02

Reagent Kit             5026-0001-00



• Fibrin, red blood cells, and other particulate matter may cause an erroneous result. Ensure 
adequate centrifugation.

• &ODUL¿HG VSHFLPHQV PD\ EH VWRUHG XS WR WZR ZHHNV DW � WR ��&� ,I WHVWLQJ ZLOO EH GHOD\HG� 
VSHFLPHQV PD\ EH VWRUHG IUR]HQ �� ��0�&� SULRU WR EHLQJ WHVWHG� &DUH VKRXOG EH WDNHQ WR 
limit the number of freeze-thaw cycles. Specimens were shown to withstand 3 freeze-thaw 
cycles when stored at -20°C.

• +anGOe aOO SatLent VSeFLPenV aV LI tKe\ ZeUe SotentLaOO\ LnIeFtLoXV.

8 PROCEDURE
MateULaOV 3UoYLGeG
ARK Methotrexate Assay –            5026-0001-00
ARK Methotrexate Assay, Roche® cobas c pack –            5026-0001-02
ARK Methotrexate Assay, Roche® cobas c pack green –            5026-0001-03 
MateULaOV ReTXLUeG ± 3UoYLGeG 6eSaUateO\
ARK Methotrexate Calibrator –             5026-0002-00 
4XDOLW\ &RQWUROV ± $5. 0HWKRWUH[DWH &RQWURO ±            50���000��00
ARK Methotrexate Dilution Buffer –            5026-0004-00
,nVtUXPentV
5HDJHQWV           DQG    PD\ QHHG WR EH WUDQVIHUUHG WR DQDO\]HU�VSHFL¿F UHDJHQW FRQWDLQHUV 
prior to use. Avoid cross-contamination of            and            .
$VVa\ 6eTXenFe
7R UXQ RU FDOLEUDWH WKH DVVD\� VHH WKH LQVWUXPHQW�VSHFL¿F RSHUDWRU¶V PDQXDO� 
&aOLEUatLon
Perform a full calibration (6-point) procedure using the ARK Methotrexate Calibrators A, B, C, 
D, E, and F; test calibrators in duplicate. Calibration is required with each new reagent kit lot 
number. Verify the calibration curve with at least two levels of quality controls according to the 
established laboratory quality assurance plan.  
:Ken to Re�&aOLEUate 
• Whenever a new lot number of reagents is used
• Whenever indicated by quality control results
• Whenever required by standard laboratory protocols
4XaOLt\ &ontUoO �4&�
LDERUDWRULHV VKRXOG HVWDEOLVK 4& SURFHGXUHV IRU WKH $5. 0HWKRWUH[DWH $VVD\� $OO TXDOLW\ 
FRQWURO UHTXLUHPHQWV DQG WHVWLQJ VKRXOG EH SHUIRUPHG LQ FRQIRUPDQFH ZLWK ORFDO� VWDWH DQG�RU 
federal regulations or accreditation requirements. 
Good laboratory practice suggests that at least two levels (low and high medical decision 
points) of quality control be tested each day patient samples are assayed and each time a 
calibration is performed. Monitor the control values for any trends or shifts. If any trends or shifts 
DUH GHWHFWHG� RU LI WKH FRQWURO GRHV QRW UHFRYHU ZLWKLQ WKH VSHFL¿HG UDQJH� UHYLHZ DOO RSHUDWLQJ 
parameters according to your clinical laboratory quality procedures. Contact Customer Service 
for further assistance. 
ManXaO 'LOXtLon 3UotoFoO
7KH PHDVXUHPHQW UDQJH RI WKH $5. 0HWKRWUH[DWH $VVD\ LV 0�04 � ���0 μPRO�L� 6SHFLPHQV 
DQG FRQWUROV FRQWDLQLQJ PHWKRWUH[DWH LQ KLJKHU FRQFHQWUDWLRQV �!���0 μPRO�L�� DUH DVVD\HG E\ 
dilution of the specimen and controls into the measurement range. 
Manually dilute the high specimen or control with ARK Methotrexate Dilution Buffer by 
preparing the appropriate ten-fold serial dilution as shown below.

Laboratory Findings
Methotrexate Level

(µmol/L)
Clinical Situation Hours after

administration

Normal Methotrexate 
Elimination 

Delayed Late Methotrexate 
Elimination 
Delayed Early Methotrexate 
Elimination 
and/or
Evidence of Acute Renal Injury  

~10
~1

<0.2
>0.2
>0.05

OR

increase in 
serum 

creatinine

24
48
72
72
96
24
48

24

5HQDO WR[LFLW\ LV D VLJQL¿FDQW ULVN DQG PD\ EH H[DFHUEDWHG E\ FRDGPLQLVWUDWLRQ RI RWKHU
drugs,14, 19 for example vancomycin.20 Other forms of toxicity can occur, including digestive 
disorders (e.g., nausea, vomiting, abdominal pain), cutaneous–mucous disorders (especially 
mucositis), haematological abnormalities (e.g., neutropenia and thrombocytopenia), liver 
function test disturbances, and neurotoxicity.21-28

*LYHQ WKH SUR¿OH RI WKH DSSHDUDQFH RI WKH ��K\GUR[\PHWKRWUH[DWH PHWDEROLWH�15, 27 its molar ratio 
to methotrexate of up to approximately 100-fold,29 and relative insolubility versus the parent 
drug,14, 19 possible nephrotoxicity due to precipitation of the metabolite in renal tubules29 may 
delay elimination of methotrexate itself.
Glucarpidase therapy (available for compassionate use) reduces the circulating level of 
methotrexate rapidly, not intracellular drug. A rebound effect in the serum level of methotrexate 
following glucarpidase therapy has been observed.14 Elimination of DAMPA may take several 
days before it no longer interferes with the monitoring of methotrexate by immunoassay.13

12 SPECIFIC PERFORMANCE CHARACTERISTICS
(DFK ODERUDWRU\ LV UHVSRQVLEOH IRU YHUL¿FDWLRQ RI SHUIRUPDQFH XVLQJ LQVWUXPHQW SDUDPHWHUV 
established for their analyzer. The following performance characteristics were obtained on the 
Beckman Coulter AU680 System.
/LPLt oI 4XantLtatLon �/o4�
7KH IROORZLQJ FKDUDFWHULVWLFV ZHUH GHWHUPLQHG DFFRUGLQJ WR &L6, (3���$� IRU WKH $5. 
0HWKRWUH[DWH $VVD\� $QDO\]HU�VSHFL¿F SHUIRUPDQFH PD\ YDU\�

IMPORTANT: Specimens from patients who have received glucarpidase (carboxypeptidase 
G2) as a high dose methotrexate rescue therapy should not be tested with the ARK 
Methotrexate Assay. These specimens have increased serum levels of 4-[[2,4-diamino-6-
(pteridinyl)methyl]-methylamino]-benzoic acid (DAMPA)10-12 that result from metabolism of 
methotrexate by glucarpidase. DAMPA crossreacts with the methotrexate antibody used 
LQ WKLV DVVD\� DQG PD\ FRQWLQXH WR FLUFXODWH IRU DW OHDVW ¿YH WR VHYHQ GD\V EHIRUH DFFXUDWH 
measurements of serum methotrexate may return.13 Oncologists on the clinical team should 
notify the laboratory when glucarpidase is administered to avoid the reporting of falsely elevated 
methotrexate concentrations due to interference by DAMPA that would confuse the efforts of 
glucarpidase therapy.13 While glucarpidase is well tolerated and rapidly reduces circulating 
MTX, delayed renal elimination of MTX can still be a problem for adult and elderly patients.14

11 EXPECTED VALUES
Methotrexate serum levels depend on indication for use, dosage, mode of administration, 
treatment regimen, individual pharmacokinetics, metabolism and other clinical factors.1,3 While 
WKH VHUXP OHYHO PD\ W\SLFDOO\ UHDFK DSSUR[LPDWHO\ �0 WR �00 μPRO�L LQ WUHDWPHQW RI EUHDVW 
cancer (for example),15  FRQFHQWUDWLRQV PD\ H[FHHG �000 �PRO�L16 with high dose therapy for 
RVWHRVDUFRPD� DQG XS WR ��00 μPRO�L PHWKRWUH[DWH ZDV UHDFKHG IROORZLQJ D 4�KRXU LQIXVLRQ 
in pediatric patients with osteosarcoma.17 For treatment of osteosarcoma,16 the methotrexate 
GHFD\ FXUYH KDV ZLGH YDULDELOLW\� �4 KRXUV� �0 WR �00 �PRO�L� 4� KRXUV� � WR �0 �PRO�L� DQG �� 
KRXUV� OHVV WKDQ 0�� �PRO�L� $ GRVH RI �0 PJ RI OHXFRYRULQ LV XVXDOO\ DGPLQLVWHUHG LQWUDYHQRXVO\ 
�4 KRXUV DIWHU LQLWLDWLRQ RI WKH 07; LQIXVLRQ� 6XEVHTXHQW GRVHV DUH DGMXVWHG DQG DGPLQLVWHUHG 
according to the MTX levels obtained at 24, 48, and 72 hours. Methotrexate levels in excess 
RI 50 �PRO�L DW �4 KRXUV� �0 �PRO�L DW 4� KRXUV� DQG 0�5 �PRO�L DW �� KRXUV SRUWHQG SRWHQWLDO 
toxicity and are usually treated with an increase in the dose of leucovorin in accordance 
ZLWK DOJRULWKPV XQWLO WKH 07; OHYHO LV �0�� �PRO�L� *XLGHOLQHV IRU PHWKRWUH[DWH WKHUDS\ ZLWK 
leucovorin rescue usually recommend continuance of leucovorin until the methotrexate level 
IDOOV EHORZ 0�05 μPRO�L�1, 9 6RPH FHQWHUV IROORZ � 0��0 μPRO�L�16, 18

)URP SUHVFULELQJ DQG RWKHU LQIRUPDWLRQ� LDERUDWRU\ ,QGLFDWRUV RI 7R[LFLW\ )ROORZLQJ LHXFRYRULQ 
Rescue Schedules with High Dose Methotrexate.1, 9, 19

Manual Dilution Factor = (Volume of Specimen + Volume of Dilution Buffer)
Specimen Volume 

Multiply the assayed result by the dilution factor.

9 RESULTS
7R FRQYHUW μPRO�L WR μJ�PL� GLYLGH WKH YDOXH REWDLQHG E\ WKH FRQYHUVLRQ IDFWRU RI ���005� 

10 LIMITATIONS OF PROCEDURE
This assay is designed for use with serum or plasma only; refer to the sections Specimen 
Collection and Preparation for Analysis. It is generally good practice to use the same method 
(as well as matrix) consistently for individual patient care due to the potential for method-to-
method variability. See the section Expected Values below. 
$V ZLWK DOO DQDO\WH GHWHUPLQDWLRQV� WKH PHWKRWUH[DWH YDOXH VKRXOG EH XVHG LQ FRQMXQFWLRQ ZLWK 
information available from clinical evaluation and other diagnostic procedures.  

Dilution Dilution
Factor

Sample
Volume

Dilution Buffer
Volume 

50 μL
50 μL
50 μL
50 μL

Undiluted sample
1:10 sample
1:100 sample
1:1000 sample

450 μL
450 μL
450 μL
450 μL

1:10
1:100

1:1000
1:10000

10
100

1000
10000



MetKoG &oPSaULVon
&RUUHODWLRQ VWXGLHV ZHUH SHUIRUPHG XVLQJ &L6, (3��$�� 5HVXOWV IURP WKH $5. 0HWKRWUH[DWH 
$VVD\ RQ WKH %HFNPDQ &RXOWHU $8��0 DQDO\]HU ZHUH FRPSDUHG ZLWK UHVXOWV RQ WKH 5RFKH�
Hitachi 917 analyzer.
0HWKRWUH[DWH FRQFHQWUDWLRQV E\ 5RFKH�+LWDFKL ��� UDQJHG 0�04 WR �050 μPRO�L �μ0�� $5. 
0HWKRWUH[DWH YDOXHV RQ WKH %HFNPDQ &RXOWHU $8��0 UDQJHG 0�04 WR �0�0 μPRO�L� 5HVXOWV RI 
the Passing-Bablok30 UHJUHVVLRQ DQDO\VLV IRU WKH VWXG\ DUH VKRZQ EHORZ �ZLWK �5� FRQ¿GHQFH 
limits) for 112 specimens within the measurement range as well as for all 142 specimens 
including those above the measurement range requiring dilution.

Theoretical  
Concentration 

(μmol/L)

Mean Recovered  
Concentration 

(μmol/L) (�)

Percentage
Recovery

0.06
0.10
0.30
0.60
1.00

0.06
0.11
0.30
0.62
1.06

102.8
108.3
101.1
103.3
105.7

Mean percentagerecovery:104.2

,nteUIeULng 6XEVtanFeV
,QWHUIHUHQFH VWXGLHV ZHUH FRQGXFWHG XVLQJ &L6, (3��$� DV D JXLGHOLQH� &OLQLFDOO\ KLJK 
concentrations of the following potentially interfering endogenous substances in serum with 
NQRZQ OHYHOV RI PHWKRWUH[DWH �DSSUR[LPDWHO\ 0�05 DQG 0�50 μPRO�L� ZHUH HYDOXDWHG� (DFK 
sample was assayed using the ARK Methotrexate Assay, along with a serum control of 
methotrexate. Measurement of methotrexate was not substantially affected at the levels of 
endogenous substances tested.

0.01
0.04
0.06
0.13
0.24
0.36
0.49
0.72
1.02
1.27

0.00
0.03
0.05
0.12
0.24
0.36
0.48
0.72
0.96
1.20

-0.002
0.029
0.050
0.124
0.250
0.375
0.501
0.753
1.005
1.257

0.010
0.038
0.057
0.125
0.243
0.363
0.486
0.740
1.003
1.277

NA
0.009 µ mol/L
0.007 µ mol/L

1.1 %
-2.7 %
-3.2 %
-3.0 %
-1.8 %
-0.2 %
1.6 %

Observed
Results
(μmol/L)

7KHoUHWLFDl
(μmol/L)

1st Order
3UHGLFWHG
Results

2nd Order 
3UHGLFWHG
Results

 'LIIHUHQFH
(μmol/L oU �)

/LneaULt\
LLQHDULW\ VWXGLHV ZHUH SHUIRUPHG DV VXJJHVWHG LQ &L6, (3��$� $ ��40 μPRO�L VHUXP VDPSOH 
was prepared and dilutions were made proportionally with human serum negative for 
PHWKRWUH[DWH� 7KH $5. 0HWKRWUH[DWH $VVD\ ZDV OLQHDU EHWZHHQ 0�0� WR ���0 μPRO�L� 5HVXOWV 
are shown below.

Interfering 
Substance

Interferent 
Concentration

Serum
Control Test Serum

Control
Test

(% Control)

Methotrexate
(a ���� μmol/L)

Methotrexate
(a ���� μmol/L)

Albumin

Bilirubin - conjug ated

Bilirubin - unconjug ated

Cholesterol

G amma-G lobulin

H emog lobin

Rheumatoid Factor

Trig lycerides

U ric Acid

12 g /dL

70 mg /dL

70 mg /dL

620 mg /dL

12 g /dL

1000 mg /dL

1080 IU /mL

835 mg /dL

30 mg /dL

0.05

0.05

0.05

0.05

0.05

0.06

0.06

0.05

0.05

0.05

0.06

0.05

0.04

0.06

0.06

0.07

0.04

0.06

0.50 (103.5)

0.49 (101.4)

0.48 (101.4)

0.48 (103.2)

0.49 (100.7)

0.49 (101.4)

0.45 (96.7)

0.48 (98.6)

0.49 (100.7)

0.48

0.48

0.48

0.47

0.48

0.48

0.46

0.48

0.48

Each laboratory is responsible for determining reporting criteria for methotrexate concentrations. 
7KH IROORZLQJ VXJJHVWLRQ IURP &L6, (3���$� PD\ EH DSSURSULDWH�
5HVXOW � LR% UHSRUW ³QRW GHWHFWHG� FRQFHQWUDWLRQ � LR'´
LR% � 5HVXOW � LR4 UHSRUW ³DQDO\WH GHWHFWHG� FRQFHQWUDWLRQ � LR4´
5HVXOW � LR4 UHSRUW WKH UHVXOW DV PHDVXUHG
MeaVXUePent Range
7KH PHDVXUHPHQW UDQJH RI WKH $5. 0HWKRWUH[DWH $VVD\ LV 0�04 � ���0 μPRO�L� 6SHFLPHQV 
containing methotrexate in higher concentrations are assayed by dilution of the specimen. 
5HSRUW DVVD\HG YDOXHV H[FHHGLQJ WKH LR' DFFRUGLQJ WR WKH LQIRUPDWLRQ SURYLGHG IRU LR4� 
Multiply the assayed result by the dilution factor for specimens containing methotrexate above 
the measurement range.
ReFoYeU\
Accuracy (analytical recovery) was performed by adding concentrated methotrexate 
GUXJ LQWR KXPDQ VHUXP QHJDWLYH IRU PHWKRWUH[DWH� $ FHUWL¿HG VWRFN FRQFHQWUDWH RI KLJKO\ 
pure methotrexate was added volumetrically to human serum negative for methotrexate, 
representing drug concentrations across the assay calibration range. Six replicates of each 
sample were assayed on an automated clinical chemistry analyzer. The results were averaged 
and compared to the target concentration and percent recovery calculated. Results are shown 
below.
� 5HFRYHU\   �00 ; 0HDQ UHFRYHUHG FRQFHQWUDWLRQ

Theoretical concentration

ARK  Methotrexate Control

LOW
MID

H IG H
5
50

500 

LOW
MID

H IG H
5
50

500  

H uman Serum

Sample N Mean
(μmol/L)

Within Run Between Day ToWDl

SD &9 (�) SD &9 (�) SD &9 (�)

160
160
160
160
160
160

160
160
160
160
160
160

0.08 0.006 7.8 0.004 5.5 0.008 9.6
0.39 0.009 2.2 0.007 1.7 0.012 3.1
0.78 0.026 3.3 0.027 3.5 0.038 4.9
5.2 0.186 3.6 0.247 4.8 0.309 6.0

48.7 3.674 7.6 2.264 4.6 4.439 9.2
516.8 13.284 2.6 35.641 6.9 38.813 7.5

0.08 0.007 8.9 0.006 7.2 0.009 11.2
0.41 0.011 2.6 0.008 2.1 0.015 3.7
0.82 0.038 4.6 0.031 3.8 0.050 6.1
5.2 0.278 5.3 0.381 7.3 0.464 8.9
53.0 1.624 3.1 3.319 6.3 3.705 7.0
507.9 12.222 2.4 22.957 4.5 26.177 5.2

Criterion MTX Concentration
(μmol/L) 

Limit of Blank (LoB); N = 60
μB + 1.645 SD , where SD = 0.002
Limit of Detection (LoD); N = 60
LoB + 1.652 SD, where SD = 0.012
Limit of Quantitation (LoQ); N = 40
LoQ – 2 SD > LoD

0.00

0.02

0.04

6DPSOHV FRQWDLQLQJ PHWKRWUH[DWH EHWZHHQ � DQG ��00 μPRO�L ZHUH SUHSDUHG SURSRUWLRQDOO\ 
in pooled human serum and then diluted into the calibration range with ARK Methotrexate 
Dilution Buffer. Regression of assayed methotrexate concentrations was linear throughout the 
range.

3UeFLVLon
3UHFLVLRQ ZDV GHWHUPLQHG DV GHVFULEHG LQ &L6, (35�$�� 7KH VL[�OHYHO $5. 0HWKRWUH[DWH 
Control and pooled human serum containing methotrexate were used in the study. Each level 
was assayed in quadruplicate twice a day for 20 days. Each of the runs per day was separated 
by at least two hours. The within run, between day, total SD, and percent CVs were calculated. 
5HVXOWV DUH VKRZQ EHORZ� $FFHSWDQFH FULWHULD� ��0� WRWDO &9 DW !0�� μPRO�L� 6' �0�0� DW 
�0�� μPRO�L�

Parameter Range 0.04 to 1.11 μM Range 0.04 to 1050 μM

Slope 0.99 (0.96 to 1.00) 1.00 (1.00 to 1.02)

y-intercept 0.00 (0.00 to 0.01) 0.00 (0.00 to 0.00)

Correlation Coefficient (r2) 0.98 (0.97 to 0.98) 1.00 (1.00 to 1.00)

Number of Samples 112 NA 142 NA
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6SeFL¿FLt\
Methotrexate’s metabolites, folate analogs and other compounds having structural similarity 
were tested to determine whether these compounds affect the quantitation of methotrexate 
concentrations using the ARK Methotrexate Assay. High levels of these compounds 
ZHUH VSLNHG LQWR VHUXP SRROV FRQWDLQLQJ QR PHWKRWUH[DWH� 0�05 μPRO�L RU 0�50 μPRO�L RI 
methotrexate. The samples were analyzed and the methotrexate concentrations of samples 
containing interferent were compared to a serum control.
Crossreactivity to 7-Hydroxymethotrexate, the major metabolite
$IWHU DGPLQLVWUDWLRQ RI KLJK�GRVH PHWKRWUH[DWH �+'07;�� WKH VHUXP�SODVPD FRQFHQWUDWLRQ RI 
7-hydroxymethotrexate typically exceeds that of methotrexate at later time points. It has been 
reported that 7-hydroxymethotrexate levels exceed those of methotrexate by up to 100-fold 12 
to 48 hours after HDMTX administration.15, 27, 29, 31, 33-34

Crossreactivity by 7-hydroxymethotrexate in the measurement of methotrexate was determined 
IRU WKH $5. 0HWKRWUH[DWH $VVD\ E\ WHVWLQJ SDLUHG VDPSOHV FRQWDLQLQJ ��� ERWK 0�05 μPRO�L 
PHWKRWUH[DWH DQG 5 μPRO�L ��K\GUR[\PHWKRWUH[DWH DQG ��� ERWK 0�50 μPRO�L PHWKRWUH[DWH DQG 
50 μPRO�L ��K\GUR[\PHWKRWUH[DWH LQ KXPDQ VHUXP�
7KH $5. 0HWKRWUH[DWH $VVD\ GLG QRW FURVVUHDFW �� 0���� ZLWK WKH PDMRU PHWDEROLWH 
7-hydroxymethotrexate.
Crossreactivity to 2,4-Diamino-N10-methylpteroic acid (DAMPA)
As a minor metabolite of methotrexate, DAMPA is not expected to circulate at concentrations 
that would interfere in measurement of methotrexate.32 However, following glucarpidase rescue 
therapy, the serum concentration of DAMPA can be substantial.13, 14 The ARK Methotrexate 
Assay crossreacts substantially with the minor metabolite DAMPA. Tests were performed in 
WKH DEVHQFH RI WKH SDUHQW GUXJ PHWKRWUH[DWH� &URVVUHDFWLYLW\ WR '$03$ UDQJHG ����� WR 
�00� EDVHG RQ GDWD REVHUYHG� 7KH DVVD\ VKRXOG QRW EH XVHG GXULQJ SRVVLEOH FRPSDVVLRQDWH 
therapy with glucarpidase (carboxypeptidase G2) that rapidly converts circulating methotrexate 
to DAMPA.
Drugs that crossreact
The ARK Methotrexate Assay crossreacts slightly with triamterene and trimethoprim, however 
these drugs may be contraindicated for MTX cancer treatment due to additional adverse 
effects if co-administered. The structures of these compounds closely match the pteridine ring 
PRLHW\ RI PHWKRWUH[DWH� ,Q WKH DEVHQFH RI PHWKRWUH[DWH� FURVVUHDFWLYLW\ WR WULDPWHUHQH ����5�� 
DQG WULPHWKRSULP �0�0��� ZDV REVHUYHG� ,Q WKH SUHVHQFH RI PHWKRWUH[DWH� FURVVUHDFWLYLW\ WR 
WULDPWHUHQH ������� DQG WULPHWKRSULP ��0�5�� UHVXOWHG EDVHG RQ GDWD REVHUYHG�
Crossreactivity to folate analogs and other compounds
7KH $5. 0HWKRWUH[DWH $VVD\ GLG QRW FURVVUHDFW �� 0�0��� ZLWK IRODWH DQDORJV RU RWKHU 
FRPSRXQGV DW � �000 μPRO�L DV WHVWHG�
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14 TRADEMARKS
ARKTM is a trademark of ARK Diagnostics, Inc.
Other brand or product names are trademarks of their respective holders.

Compound Tested
(μmol/L)

Adriamycin
Cyclophosphamide
Cytosine
Dihydrofolic Acid
DL-6-Methyl-5,6,7,8-Tetrahydropterine
Folic Acid
Folinic Acid (leucovorin)
5-Fluorouracil
6-Mercaptopurine
5-Methyltetrahydrofolic acid
Prednisolone
Pyrimethamine
Sulfamethoxazole
Tetrahydrofolic Acid
Vinblastine
Vincristine

1000
1500
1000
1000
1000
1000
1000
3000
1000
1000
1000
1000
1600
1000
1000
1000




