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Applying Pharmacogenomics (PGx)
to Thiopurine Dosing

Using PGx testing to improve safety

Utilizing PGx testing reduces the risk of life-threatening myelosuppression related to thiopurine therapy.

Thiopurines are a class of medications with several indications.’*

Azathioprine Mercaptopurine Thioguanine
¢ Inflammatory bowel disease (IBD)* e IBD' * Myeloid

e Post-transplant immunosuppression e Lymphoid leukemias
 Rheumatoid and psoriatic arthritis malignancies

tOff-label indication

Thiopurine Side Effects
w

‘ Myelosuppression ¢ Myelosuppression from thiopurine therapy has been

linked to 6-thioguanine nucleotides, an active metabolite of

. . o
Flu-like symptoms thiopurine metabolism.

* Thiopurine methyltransferase (TPMT) and the nudix-type motif 15

Pancreatitis (NUDT15) enzyme metabolizes thiopurines and its metabolites into
less toxic substances. Polymorphisms in either or both enzymes can
y Hepatoxicity result in increased toxic metabolite concentration and increased

risk of myelosuppression.’

Reduced enzyme function

An estimated 4 to 11% of

the population have
intermediate TPMT function
and roughly 0.3% have

very low or absent activity.
NUDT15 polymorphisms

are seen in up to 10% of
certain ancestral populations.
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Figure 1. TPMT and NUDT15 polymorphisms result in life-threatening myelosuppression’
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Order PGXx testing to confirm metabolizer status and inform risks.

Poor and intermediate TPMT or NUDT15 metabolizers are 19 times
more likely to experience myelotoxicity and subsequently discontinue treatment
compared to normal metabolizers when treated with standard dosing regimens.>’

In a randomized, controlled trial of 783 patients with IBD, genotype-guided
thiopurine dosing resulted in an 89% decreased risk of myelotoxicity in
intermediate and poor TPMT metabolizers.?

.
N

Reduce severe thiopurine toxicity by ordering
PGx testing prior to therapy initiation.

Enzyme or activity assay provides information on TPMT function but will not provide
information on NUDT15 genotype. Refer to the National Pharmacogenomics SharePoint

for up-to-date PGx testing capabilities within VA. VA PGx tests currently take up to

10 to 20 days to come back.

You will be notified when PGx test results are available, and the patient will receive a copy in the mail.
The results report will indicate the patient’s phenotype, or metabolizer status, and provide therapeutic
dosing recommendations.

LLi]

For more information about interpreting PGx test results,

¢ Refer to An Introduction to Pharmacogenomics Clinician Guide

¢ Consult your PGx Clinical Pharmacist Practitioner (CPP)

See the Resources section on page 4 for more information.
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Table 1. Azathioprine dosing recommendations based on TPMT and NUDT15 metabolizer status
and malignant v. non-malignant indication’

NUDT15 intermediate or

Phenotype NUDT15 normal or unknown passible intermediate NUDT15 poor

TPMT normal Use standard starting dose of Reduce starting dose to For non-malignant conditions,

2-3 mg/kg/day 0.6-2.4 mg/kg/day consider a non-thiopurine

Adjust every 2-4 weeks based on alternative agent

TPMT Reduce starting dose to degree of myelosuppression Reduce daily dose by 10-fold
intermediate 0.6-2.4 mg/kg/day Adjust every 4-6 weeks based on
or possibl.e Adjust every 2-4 weeks based on degree of myelosuppression
intermediate degree of myelosuppression
TPMT poor For non-malignant conditions, consider a non-thiopurine alternative agent

Reduce starting dose by 10-fold and give three times/week rather than daily (e.g., 10 mg/m?/day three days/week)
Adjust every 4-6 weeks based on degree of myelosuppression

Clinical Pharmacogenetics Implementation Consortium (CPIC) guidelines give the above therapeutic management recommendations a classification of strong.

Table 2. Mercaptopurine dosing recommendations based on TPMT and NUDT15 metabolizer
status and malignant v. non-malignant indication’

Phenotype NUDT15 normal or unknown NUDT:IS m'termedla.te or NUDT15 poor
possible intermediate
TPMT normal Use standard starting dose of Reduce starting dose to For non-malignant conditions,
75 mg/m?/day or 1.5 mg/kg/day 22.5-60 mg/m*/day’ consider a non-thiopurine
or alternative agent
i t

:I'PMT y Reduce startln? dose’ to 0.45-1.2 mg/kg/day Reduce starting dose to
intermediate  22.5-60 mg/m*/day Adjust every 2-4 weeks based on 10 mg/m?/day
or possible or

degree of myelosuppression Adjust every 4-6 weeks based on

intermediate | 0.45-1.2mg/kg/day degree of myelosuppression

Adjust every 2-4 weeks based on
degree of myelosuppression
TPMT poor For non-malignant conditions, consider a non-thiopurine alternative agent
Reduce starting dose by 10-fold and give three times/week rather than daily (e.g., 10 mg/m?/day three days/week)
Adjust every 4-6 weeks based on degree of myelosuppression

CPIC guidelines give the above therapeutic management recommendations a classification of strong.
fIf normal starting dose is already <75 mg/m?/day or <1.5 mg/kg/day, dose reduction may not be recommended.
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Table 3. Thioguanine dosing recommendations based on TPMT and NUDT15 metabolizer status
and malignant v. non-malignant indication’

NUDT15 intermediate or

Phenotype NUDT15 normal or unknown possible imtermediate NUDT15 poor
TPMT normal Use standard starting dose of | Reduce starting dose to For non-malignant
40-60 mg/m?*/day 20-48 mg/m?/day conditions, consider

Adjust every 2-4 weeks a non—thiopurine
based on degree of alternative agent

myelosuppression Reduce to 25% of normal dose

TPMT intermediate or Reduce starting dose to
possible intermediate 20-48 mg/m?/day

Adjust every 2-4 weeks based

. Adjust every 4-6 weeks based
on degree of myelosuppression

on degree of myelosuppression

TPMT poor For non-malignant conditions, consider a non-thiopurine alternative agent
Reduce starting dose by 10-fold and give three times/week rather than daily
Adjust every 4-6 weeks based on degree of myelosuppression

CPIC guidelines give the above therapeutic management recommendations a classification of strong for normal and poor metabolizers.
For intermediate and possible intermediate metabolizers, the strength of recommendation is classified as moderate.

For more information

RESOURCES:
e Up-to-date PGx testing capabilities within VA:

— National Pharmacogenomics SharePoint
(http://tinyurl.com/bdft5zd8)

* Information about interpreting PGx test results:

— An Introduction to Pharmacogenomics Clinician Guide
(http://tinyurl.com/2juazb6év)

— Consult your PGx Clinical Pharmacist Practitioner (CPP)
(http://tinyurl.com/47zzsb8p)
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*All “doi’s” use NIH's NLM Pub Med to search for the article.
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