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Therapeutic regimens in interstitial lung disease guided

by genetic screening: fact or fiction?
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D
rug-induced pulmonary toxicity is a serious and
expanding problem [1, 2]. Since the mid 1980s, the
understanding of the metabolism of pharmaceuticals

has increased substantially. Not least because of the introduction
of molecular biological techniques, defects in drug-metabolising
pathways have been elucidated. Nowadays, pharmacogenetics
can guide the clinician in the choice of the best therapeutic
regimen, resulting in ‘‘personalised medicine’’ [3].

A decreased drug efficacy and unexpected and serious adverse
drug reactions (ADR) are major threats to patients and occur
more frequently than expected. Considerable efforts are
needed to treat these ADR [4]. Therefore, prevention of ADR
is of utmost importance for the patient and the clinician. ADR
can be due to inherited defects in drug activation, which
mostly lead to decreased efficacy of the treatment, or to defects
in drug-metabolising enzymes; the latter results in an
exuberant concentration of toxic metabolites [5].

In the current issue of the European Respiratory Journal, PERRI et
al. [6] report the case of a patient suffering from idiopathic
pulmonary fibrosis treated with azathioprine who developed
severe alveolar haemorrhage. The haemorrhage was caused by
severe myelosuppression due to deficiency of thiopurine
methyltransferase (TPMT). The increased bioavailability of
thioguanine nucleotides results in increased cell death.

Mercaptopurine metabolism is a complicated cascade of
reactions, in which several enzymes play an important role
in the activation and detoxification of mercaptopurines [7, 8].
One of the most intensively studied enzymes in this pathway is
TPMT, an enzyme which catalyses the transfer of the methyl
group of S-adenosylmethionine to the thiol group on the
mercaptopurine molecule [9]. Methylation of mercaptopurines
is one of the detoxification reactions in mercaptopurine
metabolism. The importance of this reaction is emphasised
by the study of PERRI et al. [6]. In the field of pulmonary
medicine, this is the first case report on mercaptopurine
toxicity due to TPMT deficiency. In the literature, several
reports are available on ADR caused by mercaptopurine

therapy, commenced for different disease entities [10, 11]. In
all described cases, the occurrence of severe pancytopaenia
was the trigger for determination of red cell TPMT activity or
molecular analyses to establish TPMT polymorphisms.

Since mid-2006, we have included pre-treatment screening for
TPMT in our protocols for patients with interstitial lung
disease who are intended to be treated with mercaptopurines
as immunosuppressive therapy. When normal TPMT and
inosine triphosphatase (ITPase) activities are found, we advise
commencing mercaptopurine therapy with the prescribed
dose. When a decreased activity of TPMT is reported, we
advise to lower the mercaptopurine dose and, in the case of a
complete deficiency, use of an alternative immunosuppressive
therapy is recommended. During mercaptopurine therapy a
full blood count has to be carried out at regular intervals to
avoid leukopaenia or pancytopaenia.

The promise of pharmacogenetics, the study of the role of
inheritance in individual variation in drug response, lies in its
potential to identify the right drug and dose for each patient.
Even though individual differences in drug response may
result from the effects of age, sex, disease or drug interactions,
genetic factors also influence both the efficacy of drugs and the
likelihood of adverse reactions [12, 13]. The discussion of a pre-
treatment screening strategy for mercaptopurine therapy is
still ongoing. Genetic analyses of CYP 3A4 and 3A5,
components of the CYP-P450 enzyme system, to determine
fast and slow metabolisers in tarcolimus therapy in kidney
transplants is accepted as state of the art [14]. The benefits of
screening in the case of TPMT, and even more so with ITPase,
are still controversial [15–17]. In pharmacoeconomical terms,
prospective testing in the case of mercaptopurine treatment
seems valid; the profits for both the patient and health
insurance authorities exceed the costs of testing [18, 19]. The
profit for the patient being the greatest: drug-induced
morbidity can be avoided.

The case study of PERRI et al. [6] clearly points out the benefit of
testing for defects in the mercaptopurine pathway, which we
hope will become common practice in the treatment of
interstitial lung diseases in the next few years.

REFERENCES
1 Camus P, Fanton A, Bonniaud P, Camus C, Foucher P.

Interstitial lung disease induced by drugs and radiation.
Respiration 2004; 71: 301–326.

*Depts of Clinical Genetics, #Clinical Chemistry, and "Respiratory Medicine, ILD care team,

University Hospital Maastricht, Maastricht, The Netherlands.

CORRESPONDENCE: J.A. Bakker, Dept of Clinical Genetics, ILD care team, University Hospital

Maastricht, PO Box 5800, 6202 AZ Maastricht, The Netherlands. Fax: 31 433877901. E-mail:

jaap.bakker@gen.unimaas.nl

STATEMENT OF INTEREST: None declared.

Eur Respir J 2007; 30: 821–822

DOI: 10.1183/09031936.00110207

Copyright�ERS Journals Ltd 2007

c
EUROPEAN RESPIRATORY JOURNAL VOLUME 30 NUMBER 5 821



2 Nemery B, Bast A, Behr J, et al. Interstitial lung disease
induced by exogenous agents: factors governing
susceptibility. Eur Respir J 2001; 18: Suppl. 32, 30s–42s.

3 Eichelbaum M, Ingelman-Sundberg M, Evans WE.
Pharmacogenomics and individualized drug therapy.
Annu Rev Med 2006; 57: 119–137.

4 Kollek R, van Aken J, Feuerstein G, Schmedders M.
Pharmacogenetics, adverse drug reactions and public
health. Community Genet 2006; 9: 50–54.

5 Candelaria M, Taja-Chayeb L, Arce-Salinas C, Vidal-
Milan S, Serrano-Olvera A, Dueňas-Gonzalez A. Genetic
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