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Introduction

Methods

Assessment of thiopurine S-methyltransferase (TPMT) status is advocated prior to
commencing treatment with thiopurine drugs as individuals with reduced activity
are at risk of potentially fatal adverse drug reactions.
Our laboratory has provided a highly successful TPMT phenotyping service since
2003, processing over 36,000 samples per annum. Our current manual enzyme
assay is extremely labour-intensive, and so we aimed to assess whether it could
be transferred onto the Biomek NXP and i5 automated liquid handling workstations.

Figure 1. Biomek NXP
and Biomek i5 liquid
handling workstations.

Performance of each step of the
automated assay was reviewed
and optimised, and a full method
validation was performed.
Patient samples were analysed
by both the manual and
automated methods and results
were compared.

Assay Automation

Figure 2. Overview of the main steps of the manual TPMT enzymatic assay, indicating which steps were successfully automated by each of the Biomek liquid handling workstations:
 Biomek NXP;  Biomek i5;  Manual intervention. WBSB – Whole blood suspension buffer; TR – Test Reagent.

Results
Automated Assay Optimisation

Method Validation

The following key steps were optimised for automation and to allow
transfer from plastic test tubes/glass vials to a 96-deep well plate format:
Biomek NXP:
 On-board inversions (n = 10) could replace offline sample mixing
 Liquid-level sensing was disabled due to inaccurate readings
 Span-8 probes were washed by both active and passive washes inbetween each patient sample rack to reduce potential for carry-over
Manual:
 −80°C cell lysis incubation was increased from 15 mins to 45 mins
Biomek i5:
 Lysate/WBSB thaw time was increased from 15 mins to 35 mins
 Optimum vortex mixing for lysate/WBSB was 2,500 rpm for 60 secs
 BioShake1 temperature was optimised to 37.0°C for the 60 min
enzyme assay incubation

Precision: Intra-assay and inter-assay precision of pooled patient
samples were excellent over a range of TPMT activities (Table 1).

Primary Tube Type Compatibility
A total of 1423 primary sample tubes were reviewed to check Biomek
NXP compatibility. 34 different tube types from 7 manufacturers were
identified and only 14 were compatible, but these accounted for 89% of
total samples received.
Of the incompatible tubes
84% were Sarstedt tubes.
The majority were too tall
for the analyser. In addition,
all Sarstedt tubes were
prone to being lifted by the
sample probes (Figure 3).

Figure 3. Sarstedt primary sample
tube incompatibility issues.

Table 1. Automated method intra- and inter-assay precision for TPMT enzyme activity.
Patient Pool
Mean (mIU/L)
CV

Intra-assay precision (n = 12)
A
B
C
D
24.0
49.7
73.8
127.6
2.1%
1.9%
1.4%
2.3%

Inter-assay precision (n = 10)
E
F
G
H
29.8
55.6
80.9
126.0
7.4%
5.1%
3.0%
3.0%

Linearity & Lower Limit of Quantitation: The assay was linear up to
199 mIU/L (R2 = 0.992), with a lower limit of quantitation of 5.0 mIU/L (CV
= 3.4%). These are well within the assay’s lower and upper reporting
limits of <10 mIU/L and >180 mIU/L, respectively.
Carry-Over: No carry-over was observed when deficient TPMT samples
(<10 mIU/L) were analysed after samples with ‘high’ TPMT activity (>140
mIU/L). All deficient samples had TPMT activity <10 mIU/L.

Method Comparison
Patient samples (n = 405) were
analysed by both the manual and
automated methods. Excellent
correlation (R2 = 0.979) was
observed with the automated
method having a mean bias of
only −3.5 mIU/L (Figure 4). A
reduction in the 37°C incubation
time from 60 mins to 30 mins also
produced comparable results.

Figure 4. Method comparison Bland-Altman
plot. Automated method mean bias −3.5 mIU/L,
(LOA: −10.7 mIU/L and 3.7 mIU/L).

Conclusion
We have successfully developed and validated an automated method for the TPMT enzyme assay which facilitates increased assay throughput with
reduced hands-on staff time. Results are interchangeable with the manual method allowing both methods to be run concurrently. The automated
method is undergoing UKAS assessment prior to incorporation into routine use. Automated liquid handling may also be applied to other complex,
manual assays within our laboratory and may also be of interest to other laboratories undertaking other high-throughput manual assays.
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