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Letters to the Editor

Fatal hepatotoxicity associated
with 6-mercaptopurine therapy

Sir,
The cytotoxic drug 6-mercaptopurine is a
purine antagonist used in the remission
maintenance regimes for standard risk child-
hood and adult acute lymphoblastic
leukaemia. TheUK Medical Research Coun-
cil (MRC) protocols for acute lymphoblastic
leukaemia maintenance titrate the dose of
both mercaptopurine and methotrexate ac-
cording to biological response, ie, neutro-
penia and thrombocytopenia. Careful
haematological monitoring is mandatory
throughout maintenance therapy to avoid
serious marrow toxicitiy, which may be pro-
longed. Mercaptopurine is reported to have
hepatotoxic side effects such that dose reduc-
tion or withdrawal is advised in cases of
hepatic impairment.
We report a case of fatal hepatotoxicity

without overt marrow suppression in the
maintenance treatment of adult acute lym-
phoblastic leukemia. A 68-year-old man was
referred to our unit in February 1994 for
investigation of severe pancytopenia.
Peripheral blood and bone marrow mor-
phology together with immunophenotyping
confirmed the diagnosis of pre-B acute lym-
phoblastic leukaemia. The patient underwent
standard acute lymphoblastic leukaemia
induction and early intensification regimes
following entry to the MRC UK acute lym-
phoblastic leukaemia Xa trial. Maintenance
therapy was delayed through prolonged
cytopenia but was commenced in May 1994
and consisted of daily mercaptopurine 75 mg/
m2, weekly methotrexate 20 mg/M2 and mon-
thly intravenous vincristine 1.5 mg/M2 with
five-day courses of oral prednisolone 40 mg/
m2. Liver function tests were normal on
starting maintenance therapy. Due to
previous problems with cytopenia, 50%
doses of mercaptopurine and methotrexate
were introduced and then increased to a
maximum of 75%. Therapy was well toler-
ated without cytopenia but with mild eleva-
tion in both serum alanine transaminase and
aspartate transaminase with normal serum
bilirubin levels. Shortly after the fifth mon-
thly cycle of vincristine, prednisolone, mer-
captopurine and methotrexate, all treatment
was stopped due to a marked elevation in
serum bilirubin to 155 limol/l (normal range
1 -24 limol/l), aspartate transaminase 182 IU/1
(normal range 5-40 IU/1), alanine tran-
saminase 149 IU/1 (normal range 7-56 IU/1)
and alkaline phosphatase 143 IU/1 (normal
range 36-125 IU/1). Apart from oral
frusemide there was no other concomitant
therapy taken. Ultrasound examination ex-
cluded biliary obstruction. Hepatitis serology
and microbiological cultures were negative.
Liver function continued to deteriorate with
progressive jaundice, bilirubin rising to
600 ,lmol/l, aspartate transaminase to
132 IU/1, and alkaline phosphatase to
152 IU/1. In spite of intensive supportive
therapy his condition deteriorated, develop-
ing hepatic encephalopathy with renal failure
resulting finally in death. Post-mortem
examination showed no evidence of biliary
obstruction. Autopsy histology revealed
marked intracellular and intracannalicular
cholestasis, focal bile infarcts and mild

6-Mercaptopurine

Toxic effects: myelosuppression,
hepatotoxicity

Drug interaction: allopurinol

intercellular fibrosis. There was mild conden-
sation of the reticulin framework with scat-
tered hepatocyte necrosis.
The hepatotoxic effects of mercaptopurine

are well documented2-4 but reports to the
Committee on Safety ofMedicines since 1963
amount to two cases only, including one
fatality (personal communication). The char-
acteristic features are a combination of int-
rahepatic cholestasis and parenchymal cell
necrosis. These effects are usually reversible
on discontinuation of the drug, although
deaths both in leukaemic2 and nonleukaemic3
patients have been reported. The Data Sheet'
indicates that hepatotoxic reactions are most
common when daily doses exceed 2.5 mg/kg.
The maximum daily dose our patient received
was 1.8 mg/kg, being similar to the two cases
reported by Schorey et al.3
We would recommend that, whilst careful

haematological monitoring is essential when
prescribing mercaptopurine, due attention is
given to regular liver function assessment.
Elevation of serum bilirubin, in particular,
may forewarn ofimpending cholestasis which
may prove fatal.

ST LAIDLAW
JT REILLY

Department of Haematology
SK SJVARNA

Department of Histopathology,
Northern General Hospital,

Sheffield, S5 7A U, UK

1 Association of the British Pharmaceutical
Industry. Data sheet compendium, London:
Datapharm Publications, 1990/91; pp307-8,
317-8.

2 Einhorn M, Davidson I. Hepatotoxicity ofmer-
captopurine. JAMA 1964; 188: 802-6.

3 Schorey J, Schenker S, Suki WN, et al.
Hepatotoxicity of mercaptopurine. Arch Intern
Med 1967; 120: 729-34.

4 Schein PS, Winokur SH. Immunosuppressive
and cytotoxic chemotherapy: long term comp-
lications. Ann Intern Med 1975; 82: 84-95.

US residency programme

Sir,
As a recent graduate of the UK junior doctor
system before moving to the US, I read Dr
Salter's comparison of the two systems' with
great interest.

I agree with Dr Salter that several aspects
of the residency programme in the US are
worth exploring for the UK, such as the
matching programme - much fairer than the
scramble for house jobs I went through, and
improved feedback to junior staff about their
progress by consultants, for example. Like
him, I am also struck by how the mixture of
'service' commitment and education is
balanced much more in favour of education in
the US and that this is almost always to the
benefit ofjunior staff. While realising that this
may be a luxury that hospitals in the UK may
not be able (or willing) to afford currently,
one aspect of the American system could be
copied at no extra cost (and perhaps even a

saving). This is the fact that, once matched
into a residency programme, a junior doctor
works in one hospital or group ofhospitals for
a three year period, rotating through different
departments. This seems a distinct advantage
over the system I went through, changing
jobs - though luckily not cities - every six
months. I considered myself very lucky when
I managed to land a job as senior house officer
in a single hospital, lasting a whole year.
Otherwise, two or three months into a job I
would have to re-apply for the next, hoping it
didn't mean I would have to move home too.
Of course, every six months there was also a
new telephone/bleep system to learn, a new
laundry room to find, a new personnel depart-
ment to hassle, a new consultant to ask for a
reference - and more job interviews.
While staying in one place may not suit

everyone, I think that it would benefit most
junior doctors training in medicine (the
general practice trainees do it, after all). It
would give some well-needed stability as well
as being a more efficient and cheaper option
for the hospitals (fewer interviews). The only
drawback may be that it could create an elite
brand of junior doctor in the 'best' hospitals,
but then that already exists. As they say here,
'Hey, that's life!'

STEVEN MOSS
Gastroenterology Division,

St Luke's-Roosevelt Hospital Center,
1111 Amsterdam Avenue, New York,

NY 10025, USA

1 Salter R. The US residency programme: lessons
for pre-registration house officer education in
the UK. Postgrad Med J 1995; 71: 273-7.

Books received

The abortion law in Northern Ireland.
Ann Furedi, ed, pp 124, illustrated. Family
Planning Association Northern Ireland,
1995. £4.95, paperback

Acute medicine. A practical guide to
the management of medical emergen-
cies. D Sprigings, J Chambers, A Jeffrey,
pp viii + 426, illustrated. Blackwell Science,
Oxford, 1995. £16.95, softback

Tuberculosis. A clinical handbook. LI
Lutwick, ed, pp x + 378, illustrated. Chap-
man & Hall Medical, London, 1994.
£25.00, paperback

Cardiological dilemmas. R Blackwood,
B Daily, pp 87. Beaconsfield Publishers,
Beaconsfield, Bucks, 1995. £10.95, paper-
back

Hypertension in practice. 2nd edn. DG
Beevers, GA MacGregor, pp 264, illustrated.
Martin Dunitz, London, 1995. £39.95, hard-
back

Hypertension. Assorted topics. BM
Hedge, MA Shetty, MR Shetty,
pp xv + 108, Bharatiya Vidya Bhavan Bom-
bay, India, 1995. Hardback
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International Postgraduate Diary

Royal Free Hospital School of
Medicine, London
16-20 October 1995: MRCP Part II course
for clinical examination
Details: Dr D Geraint James, Royal Free Hos-
pital, Pond Street, Hampstead, London NW3
2QG, UK. Tel + 44 171 794 0500 ext 5110

Royal Postgraduate Medical School
Institute of Obstetrics and Gynaecology
18-19 October 1995: Aspects of sexual
medicine
31 October 1995: Childless? Childfree?
10 November 1995: The vivacious middle
years (a holisticview to menopausemanagement)
21 November 1995: Death in the family
Details: Symposium Secretary, RPMS Ins-
titute of Obstetrics and Gynaecology, Queen
Charlotte's and Chelsea Hospital, Goldhawk
Rd, London W6 OXG, UK. Tel + 44 181 740
3904; fax + 44 181 741 1838

Royal College ofPhysicians ofEdinburgh
16-20 October 1995: 2nd advanced course in
gastroenterology and hepatology
20 October 1995: Antecedents of adult
disease: the pediatric time bomb (sym-
posium)
8 November 1995: The lung under attack
(symposium)
22 November 1995: Moving points in
medicine (symposium; Dundee)
30 November- 1 December 1995: Cardiology
(symposium)
Details: Royal College of Physicians of Edin-
burgh, 9 Queen Street, Edinburgh EH2 JJQ,
UK. Tel + 44131 225 7324;fax + 44131 220
3939

Royal College of Surgeons of England:
Postgraduate Courses (London, UK)
2-4 October 1995: Aortic root surgery:
homograft and autograft replacement
9-11 October 1995: Foundation course on
locking nailing
10-11 October 1995: Laparoscopic
cholecystectomy
17-18 & 19-20 October 1995: ATLS Ins-
tructor course
23 October-10 November 1995: Applied
basic sciences for surgeons
23-24 October 1995: Approaches to the
vessels in the neck and upper limb
31 October- I November 1995: Basic skills in
safe laparoscopic surgery
6- 10 November: Clinical surgery in general:
preparation for written papers
8-10 November: Advanced course for
trainees in urology
13-24 November: Clinical surgery in
general: preparation for clinicals and orals
14-15 November: Basic techniques in
arthroscopic surgery (MATTU)
18 November: STEP study day
20 November- 1 December: Applied
physiology and pathology for surgeons
21 November: George Qvist anatomical
evening

25-26 November: ATLS instructor course
27 November: Intravenous sedation for non-
anaesthetists - safe techniques
Details: Raven Department of Education,
Royal College of Surgeons of England, 35-43
Lincoln's Inn Fields, London, UK. Tel + 44
171 973 2100; fax + 44 171 973 2117.

Royal National Orthopaedic Hospital
Trust
17/18 October 1995: Current practice in
arthroscopic basic and advanced knee
surgery.
17-19 November 1995: Advanced shoulder
surgery - prosthetic arthroplasty
21/22 November 1995: Minimal invasive
surgery of the spine
Details: Carol Winston, Royal National
Orthopaedic Hospital Trust, Brockley Hill,
Stanmore, Middlesex HA7 4LP, UK. Tel
+ 44 181 954 2300; fax + 44 181 954 6933

London Hospital Medical College
1-3 November 1995: Helping smokers to
give up
Details: Janice Rossabi, London Hospital
Medical College, Turner Street, London
El 2AD, UK. Tel + 44 171 377 7266

Hammersmith Hospital NHS Trust
16 November 1995: Infant nutrition perspec-
tives: study day. (Queen Charlotte's &
Chelsea Hospital, London, UK)
Details: Course Registration Service, PO Box
3219, London SW13 9XR, UK. Tel + 44 181
741 1311.

Institute of Psychiatry
20 October 1995: Inner city psychiatry (con-
fernce)
Details: Ms Lee Wilding, Conference Office,
Institute of Psychiatry, De Crespigny Park,
London SE5 8AF, UK. Tel + 44 171 919
3170; fax + 44 171 703 5796

University of Central Lancashire
4 November 1995: Complementary medicine
in action: current experience and contempory
developments (University of Central Lan-
cashire Preston, UK)
Details: Anne Parker, tel + 44 1772 892252

Warwick University
11- 14 December 1995: Techniques and app-
lications of molecular biology: a course for
medical practitioners.
15 December 1995: Autologous blood trans-
fusion (symposium)
Details: Dr Stephen Hicks, Department of
Biological Sciences, Warwick University,
Coventry CV4 7AL, UK. Tel + 44 1203
523540; fax + 44 1203 523701

University of California Postgraduate
Course
25-27 January 1996: Epidemiology and
prevention of infectious diseases (San Fran-
cisco, California, USA)

Details: University of California, Office of
Continuing Medical Education, 1855 Folsom
St, MCB Room 630, San Fransisco, CA
94143-0742, USA. Tel + 1 415 476 4251;
fax + 1 415 476 0318

European School of Oncology
2-4 October 1995: Breast cancer (EIO,
Milan, Italy)
5-6 October 1995: 2nd International Con-
ference on cancer prevention (Venice, Italy)
27 November- 1 December 1995: Data man-
agement in cancer clinical trials (Leuven,
Belgium)
Details: European School of Oncology, Via G
Ripamonti 66, 20141 Milan, Italy. Fax + 39 2
57307143.

10th Annual Magnetic Resonance
Imaging Conference
3-6 March 1996: Barrow Neurological Ins-
titute, St Joseph's Hospital and Medical
Center, The Phoenician Resort, Scottsdale,
Arizona, USA
Details: Beverly Pennington, Neuroscience
Conference Coordinator, Barrow Neurological
Institute, 350 West Thomas Road, Phoenix,
AZ 85013-4496, USA. Tel + 1 602406 3067;
fax + 1 602 406 7196.

7th Meeting European Neuroendocrine
Association Workshops
18-20 October 1995: Adams workshop on
gene transfer in the brain, and Workshop on
growth factors, neurohormones and pituitary
adenomas to be held in Tel Aviv and Herz-
liya, Israel
Details: The Secretariat, PO Box 50006, Tel
Aviv 61500, Israel. Tel + 972 3 5140000;fax
+ 972 3 5175674/514 0077

First European Forum of Quality
Improvement in Healthcare
7-9 March 1996: QEII Conference Centre,
London, UK
Details: Claire Moloney, BMA Conference
Unit, BMA House, Tavistock Square, London
WCJH 9JR, UK. Tel + 44 171 383 6478;fax
+ 44 171 383 6663.

National Association of Clinical Tutors
The Association assists clinical tutors in their
role as leaders in district medical education.
Membership is open to University-appointed
clinical and GP tutors.
The Association arranges courses for the
training and continuing professional develop-
ment of clinical tutors and holds Winter and
Summer meetings for all members.
12 October 1995: Assessment course
1 December 1995: Winter meeting (London)
Information about the NACT and its activities
can be obtainedfrom The Secretariat, National
Association of Clinical Tutors, 12 Chandos
Street, London WiM 9DE, UK. Tel: + 44
171 636 6334.
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The aims of the Postgraduate MedicalJournal are three-fold. Firstly, to help doctors in training to acquire the necessary skills to
enable them to deliver the highest possible standards of patient care. Secondly, to help the trainers to develop suitable training
programmes for their trainees. Finally, once that training is completed, to allow these doctors to maintain those high standards by a
process of continuing medical education.
To achieve these aims we publish original papers, short reports and commissioned editorials and review articles. We are also
delighted to receive unsolicited editorials and reviews, from doctors and others. The Postgraduate MedicalJournal peer reviews all
the material it receives. Each issue also includes a Self-Assessment corner, Letters to the Editor, book reviews and an international
postgraduate diary. Many issues contain papers or abstracts of symposia devoted to a single subject, and the full proceedings of
meetings may be published as supplements to the Journal. The Postgraduate MedicalJournal is published monthly in the English
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Typescripts
Three complete copies should be sent to the Editor, Postgraduate
MedicalJournal, 12 Chandos Street, London WIM 9DE, UK. Papers
must be type-written, double-spaced, on one side of paper not larger
than A4 (297 mm x -210 mm). The first page of the typescript should
bear the names of the author(s) and the name and address of the
laboratory or institution where the work has been carried out, in
addition to the title of the paper. The full address, telephone and fax
number of the principal author to whom proofs will be sent should be
given, together with up to four key words or phrases suitable for use in
an index. All pages should be numbered, including the title page. All
material submitted is assumed to be submitted exclusively to the
Postgraduate MedicalJournal unless the contrary is stated. Papers may
be returned if presented in an inappropriate form. If the paper is
rejected, these copies will not be returned. Authors are encouraged to
submit their approved manuscripts on computer discs. Guidelines will
be sent with the acceptance letter.
The principal author
The principal author must ensure that any co-authors listed agree to
submission of the typescript. Any written or illustrative material
which has been or will be published elsewhere must be duly
acknowledged and accompanied by the written consent of the authors
and publishers concerned.
Style
Abbreviations and symbols must be standard and SI units used
throughout except for blood pressure values which are reported in
mmHg. Acronyms should be used sparingly and fully explained when
first used. Whenever possible, drugs should be given their approved
generic name. Where a proprietary (brand) name is used, it should
begin with a capital letter. Statistical analyses must explain the
methods used. Words to be italicized should be underlined. The
Concise Oxford English Dictionary is used as a reference for spelling
and hyphenation. Figures and tables should be referred to in the text.
Articles
Original articles are usually up to 3000 words long with up to six
tables/illustrations and 30 references. They should be divided into;
(a) Title page, (b) Summary, (c) Introduction, (d) Materials and
Methods, (e) Results, (f) Discussion, (g) Acknowledgements, (h)
References, (i) Tables, (j) Figures and captions. The summary should
not exceed 250 words and should state concisely what was done, the
main findings and how the work was interpreted. Numbered para-
graphs should be avoided. The use of boxes with learning/summary
'bullet' points is encouraged.
References
References should follow the Vancouver style. In the text, they should
appear as superscript numbers starting at 1. At the end of the paper
they should be listed (double-spaced) in numerical order correspon-
ding to the order of citation. All authors should be quoted for papers
with up to six authors; for papers with more than six authors, the first
three only should be quoted followed by et al. Titles of medical
periodicals should be given in full or abbreviated in line with the latest
edition of Index Medicus. The first and last page numbers for each
reference should be provided. Abstracts and letters must be identified
as such. For example,
1 Clements R, Gravelle IH. Radiological appearances of hydatid disease in

Wales. Postgrad Med J 1986; 62: 167-73.
2 Greenberger JS. Long-term hematopoietic cultures. In: Golde W, ed.

Hematopoiesis. New York: Churchill-Livingstone, 1984; pp 203-42.
Responsibility for the accuracy and completeness of references rests
entirely with the authors.
Figures and tables
Photographs, photomicrographs, line diagrams and graphs should be
prepared to professional standards and submitted as originals or as
unmounted glossy photographic prints. When preparing illustrations
which include lettering or symbols, remember they will be reduced to
65 mm in width, or less. Three copies of each illustration should be
submitted, each bearing a label on the back marked in pencil with the
author's names and the number ofthe figure. Figure legends and tables
should be typed on separate sheets. If any tables or illustrations

submitted have been published elsewhere, written consent to repub-
lication should be obtained by the author from the copyright holder
the authors. Figures and tables should be numbered in arabic
numerals.

Short reports
Short papers or case reports should not exceed 1000 words, inclusive
of abstract, introduction, report and discussion. Up to 10 references
and two illustrations or tables will be accepted. Each report must
include (on a separate sheet) a list of learning or summary points.

Self-assessment questions
Self-assessment questions may take several formats, including multiple-
choice questions, (each consisting ofa question stem and five items, with
discussion of the correct answers and up to five references per question)
and photographic material (eg, clinical photograph, X-ray, blood film,
histological section) or data interpretation (eg, ECG, arterial blood
gases), with clinical information and up to three questions with
discussion of the correct answers, and up to five references per case.
Authors whose case reports are rejected may be asked to consider
resubmitting their repoft as a self-assessment question.

Review articles
The Editor welcomes review articles of up to 3000 words, provided
they contain a clear educational message. The use of boxed case
histories, learning/bullet points and structured tables/summaries are
encouraged. Guidelines for authors of review articles are available
from the Editorial Office, who are also happy to discuss proposed
articles.

Editorials
The Editor is delighted to consider for publication unsolicited
editorials of 800 words. These will be peer reviewed.

Covering letter
The covering letter must be signed by all authors and include a
declaration that the paper is not under consideration by any other
journal at the same time and that it has not been accepted for
publication elsewhere.
Peer review
All papers are peer reviewed. Some are rejected after review by one or
more members of the editorial team. The remainder are also reviewed
by one or more external advisers. Reasons for rejection will be
indicated to the principal author. The Editor retains the customary
right to determine style and, if necessary, to shorten material accepted
for publication.
Letters
Letters to the Editor related to articles published in the Postgraduate
Medical journal are welcome. Only one copy need be sent, which
should not exceed 500 words and five references. Authors whose short
reports are rejected may be asked to consider resubmitting their report
as a letter.

Supplements
Guidelines for supplements are available from the Editorial Office,
who are happy to discuss proposed supplements.
Proofs
A marked copy of the proofs will be sent to the principal author which
should be read carefully for errors. The corrected copy must be
returned to the Technical Editor within three days. Major alterations
to text cannot be accepted.
Copyright assignment
The principal author must complete and return to the Publisher the
Copyright Assignment Form enclosed with the proofs. He/she is
responsible for obtaining the signatures of all co-authors.
Offprints
Offprints may be ordered on a form accompanying the proofs. The
charges are necessarily high if orders are received after the issue has
gone to press.


