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ABSTRACT
PURPOSE
The red blood cell (RBC) Methotrexate (MTX)
polyglutamate (MTXPG3) assay is a helpful therapeutic drug monitoring (TDM) tool in autoimmune rheumatic diseases. Our objective was to
transition the RBC MTXPG assay from venous
blood to capillary blood collected by fingerstick.
METHODS
Adult subjects with Rheumatoid Arthritis (RA)
(mean age 62±13 [SD]) treated with low dose
weekly MTX therapy (mean dose 17±5 mg/week
[SD]) were enrolled from two rheumatology
practices in the United States. Clinical staff consented subjects and collected paired specimens;
a capillary blood specimen (10µl) collected by
fingerstick on volumetric absorptive microsampling device (Neoteryx, Torrance, CA, USA), and; a
venous blood specimen (10 ml), collected in EDTA
containing tubes. Dried capillary blood and venous blood were shipped overnight to a CAP/CLIA
accredited clinical laboratory. RBC MTXPG3 levels
from capillary and venous blood were measured
using validated liquid chromatography coupled
with high sensitivity tandem mass spectrometry.
Patient reported outcomes (PROs) comparing
venipuncture and fingerstick collection methods
were obtained at the time of the visit. RBC MTXPG3 levels from capillary blood were compared to
historical levels estimated from a database of venous blood specimens collected from patients on
MTX therapy and assessed for compliance, defective activation to polyglutamates (RBC MTXPG3
<5 nmol/L), or inadequate response to MTX.
RESULTS
In the 106 RA subjects enrolled mean (SD) RBC
MTXPG levels recovered from dried capillary
blood and venous blood specimens were similar

(30±18 nmol/L vs 33±19 nmol/L, respectively)
(R2=0.89; slope=1.10). PROs indicated that the fingerstick collection method was convenient and non-inferior to venipuncture, but only a minority of subjects
(37%) were comfortable with self-collection of the capillary blood specimen at home. Following one year of
testing, capillary RBC MTXPG3 (36±20 nmol/L RBC) levels from a population of 679 patients (mean age 58±15
years; n=825 capillary blood specimens) were similar
to RBC MTXPG3 (38±24 nmol/L) levels estimated from
the database of patient specimens collected using venipuncture (mean patient age 58±15 years; n=47,935).
Potential for poor compliance (RBC MTXPG3≤5 nmol/L
RBC) was detected in 7.0% (n=54) and 8.5% (n=4,224)
patient specimens collected using the fingerstick and
venipuncture based method, respectively.

RESULTS
Specimen Collection

How convenient/inconvenient was it to collect blood by finger prick
compared to blood collection with a needle?
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How comfortable would you feel collecting your own blood by finger
prick at home, if this option were available to you?
very uncomfortable
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CONCLUSION
Measurement of capillary blood MTXPG3 levels can be
applied to the TDM of MTX in clinical rheumatology
practice. PROs suggest that patient training will be required before transitioning from office-based to homebased specimen collection.

CONCLUSION

Method comparison [n=106 RA patients]
R2=0.89; slope =1.10

Measurement of capillary blood MTXPG3
levels can be applied to the TDM of MTX
in clinical rheumatology practice.

OBJECTIVE AND METHODS
• Transition the RBC MTXPG assay from venous blood
to capillary blood collected by fingerstick.
• Collect patient reported outcome estimates.
• Adult subjects with Rheumatoid Arthritis (RA)
(mean age 62±13 [SD]) treated with low dose weekly MTX therapy (mean dose 17±5 mg/week [SD]).
• Clinical staff consented subjects and collected
paired specimens; a capillary blood specimen (10µl)
collected by fingerstick on volumetric absorptive
microsampling device (Neoteryx, Torrance, CA
USA), and a venous blood specimen (10 ml) collected in EDTA containing tubes.
• RBC MTXPG3 levels from capillary and venous
blood were measured using validated liquid chromatography coupled with high sensitivity tandem
mass spectrometry.
• Patient reported outcomes (PROs) comparing venipuncture and fingerstick collection methods were
obtained at the time of the visit.
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