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Fatal renal and hepatic toxicity after
treatment with diltiazem
The calcium antagonist diltiazem has been recommended as the first choice
for patients with ischaemic heart disease.' We report on a patient taking
diltiazem who developed renal failure and severe liver damage shortly after
starting treatment.

Case report

A 72 year oldman (an ex-smoker) presented with three days ofchest pain after a
17 year history during which both oesophagitis and ischaemic heart disease had

400 0

35a

30 31 300 30

0 1
~.l0 .25.~2500 E -

C 0 -

0 co ~~~~~E
220 o2 2000- 200 E 0

CD E

m~~~~~~~~~~~itae DigLra

.~ 0 01500- 15 N
10 1 10 100- 10 ---

500 5

1 2 3 4 5 6 lb810111'21'31415 1'617

60 mg* 120 mg* Rash jAcute renal Deth
I ~~~~~~~failure

Diltiazem Oliguria,
diltiazem
stopped
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*Diltiazem given three times daily.

been confirmed. Previous treatment had included nifedipine and isosorbide
dinitrate and at least two courses of ranitidine. There had been no documented
myocardial infarction but he had been taking frusemide 40 mgand amiloride 5 mg
per day since an episode ofpulmonary oedema one year before. He took minimal
alcohol and had no history of allergy.
On examination he was not distressed. His blood pressure was 130/90mm Hg,

his pu.se was 80 beats/minute and regular, and there was no evidence of cardiac
failure or cardiomegaly. His peripheral pulses were all palpable with left femoral
bruit, and a pansystolic murmur was heard at the apex, radiating to the axilla and

the base. Respiratory and nervous systems were normal. A smooth, non-tender
liver edge was palpable. Rectal examination showed melaena. The results of
investigations performed on admission were haemoglobin 100 g/l, mean cell
volume 76 fl, potassium 4-0 mmol/l, bilirubin 13 pmol/l (normal <17 pmol/l),
albumin 42 g/l; the results for urea and creatinine concentrations and alanine
aniinotransferase activity are shown in the figure. A chest x ray picture showed
cardiomegaly with some upper lobe blood diversion, and results of electrocardio-
graphy were the same as in previous investigations.
He was treated with bed rest, continued diuretics, isosorbide dinitrate 30 mg/

day, nifedipine 15 mg/day, and ranitidine 300 mg/day. The melaena did not recur
and was attributed to oesophagitis; he was never hypotensive. After two days of
continued pain diltiazem 180 mg/day was substituted for nifedipine and
isosorbide and was increased to 360 mg/day after two more days. Three days after
starting diltiazem a mild urticarial rash developed on his trunk and arms. After
two more days he became oliguric (200 ml/day); diltiazem was stopped and the
next day he was in established acute renal failure with acidosis (pH 7-18) and
hyperkalaemia (potassium 7 0 mmol/l). He was treated with intravenous calcium,
insulin, and dextrose; and ultrasonography showed no postrenal obstruction.
Jaundice was noticed with biochemical and coagulation evidence of severe liver
damage (figure). During the next five days renal and liver function and urine
output improved but he then developed intractable and fatal pulmonary oedema
with cardiogenic shock. Necropsy showed pulmonary oedema, coronary calci-
fication, no gross liver abnormality, and oedematous kidneys. No histological
examination was performed.

Comment

Renal failure secondary to haemorrhage was unlikely in this patient as he
was not hypotensive before its onset. The coincidence of renal and hepatic
dysfunction and the urticarial rash makes it much more likely that these
conditions were caused by a drug, although he had received isosorbide
dinitrate, nifedipine, and ranitidine previously without ill effects.
A search of reports published in English and communication with the

Committee on Safety ofMedicines and the manufacturers showed no reports
of severe liver damage and only one of (non-fatal) acute renal failure
associated with diltiazem, in which serum urea and creatinine concentrations

became abnormal three days after starting the drug but returned to normal
after stopping it.2 During studies of 193 patients given diltiazem over four
years six patients developed a mild rise in transaminase activity, which
returned to normal on withdrawal.34 Ranitidine does not interfere with the
cytochrome p450 system, which is the main metabolic pathway ofdiltiazem.
We conclude therefore that this patient developed sudden acute renal

failure and severe liver damage seven days after starting treatment with
diltiazem as an adverse reaction to the drug. Ifa patient develops a rash after
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starting treatment with diltiazem the drug should be stopped and both renal
and hepatic function monitored.

We are grateful to the coroner and to Professor J M Cameron for performing
the necropsy. The medical artists of the London Hospital Medical College and
Mr John Golden prepared the figure.
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Role ofmaternal age in assessment ofrisk
of abortion after prenatal diagnosis
during first trimester

In a consecutive series of 546 pregnancies after chorionic vili sampling for
prenatal diagnosis during the first trimester we studied certain variables that
might influence the risk of abortion in continuing normal pregnancies,
including quantity of collected tissue, number of catheter insertions, and
maternal age.

Patients, methods, and results

A series of 546 consecutive normal pregnancies at risk of genetic disease was
monitored, and prenatal diagnosis was attempted during the first trimester.
Chorionic tissue was collected by the transcervical route' by means ofPortex, and
later Angiomed, catheters.2 Sampling was performed during gestational weeks
9-11, with a real time sector scanner (Diasonics DFR 1, carrier frequency 5
MHz), when culture of the cervical smear yielded negative results. The catheter
was inserted no more than three times. Results of karyotyping and metabolic
studies were available within two days, and those ofdeoxyribonucleic acid studies
within two weeks. Patients were monitored up until 28 weeks' gestation.
Statistical analysis was by Fisher's one tailed test. An abnormal fetus was
diagnosed in 42 pregnancies and the prenatal diagnoses were confirmed by
cytogenetic examination after elective abortion. No correlation was found
between the quantity of collected chorionic tissue and the abortion rate.

In nearly half the pregnancies the catheter had to be inserted two or three times
to collect enough tissue for multiple analyses. The rise in abortion rate with the
increasing number of insertions was not significant.

Relation beteven number of catheter insemons for chorionic villi
sampling and abortion rate in 276 mothers aged 36 years or over and
228 younger mothers. Values are munbers (percentages) of abortions

No of catheter insertions

1 2 3

Mothers aged <36 years:
10-16 weeks' gestation 2 (1-7) 1(1-3) 1(2-7)
16-28 weeks' gestation 1 (0-9) 1(1-4)

Mothers aged 36 years or over:
10-16 weeks' gestation 5(3-0) 4(5-2) 4(12-5)
16-28 weeks'-gestation 4(2-4) 3 (4-1)

A total of 276 pregnancies (55%) were in women aged 36 years and over. The
abortion rate in this group was 7-2% (20/276) compared with 2*6% in women
under the age of 36 (6/228) (p.czo01). When these figures were related to the
number of times the catheter was inserted, in those over 36 the abortion rate
before 16 weeks' gestation rose from 3% after one insertion to 12-5% after three
insertions (p<0 05). The rate in the group aged less than 36 years was equally
distributed and remained below 3% (table).

Comment

The outcome ofpregnancy is known to be worse in older mothers.3 In the
present study a significantly higher abortion rate after chorionic villi
sampling was seen in mothers aged 36 and older. In this group the abortion
rate was also related to the number of times the catheter was inserted. The
observed rise in abortion rate with the increasing number of catheter
insertions was mainly in pregnancies of less than 16 weeks' gestation.

After one catheter insertion the abortion rate was 3% up to 16 weeks'
gestation and 2-4% between 16 and 28 weeks. This suggests that the risk
after the minimum number of entries into the uterus is low compared with
the overall abortion rates in pregnancies of comparable gestational age that
are normal on ultrasound scanning; these are 4-5% in women aged 35-39 and
as high as 13-6% in those aged 40 and over.4

In the group ofyounger mothers the number ofcatheter insertions did not
influence the abortion rate, which was 117% before 16 weeks' gestation and
only 09% between 16 and 28 weeks. After repeated catheter insertions the
rate did not change significantly. The reported abortion risk in pregnancies
of the same gestational age that are normal on ultrasound scanning was
2-1-2-5%. The abortion risk after 16 weeks was comparable with the risk
after amniocentesis for both younger and older mothers.5
We conclude that maternal age of 36 years or more adds another risk

factor in continuing normal pregnancies after chorionic vili sampling, and
causes a significant increase in the abortion rate, especially when repeated
catheter insertions are necessary.
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Effect of diabetes on porphyric attacks

Acute intermittent porphyria is a not uncommon disorder of haem
metabolism characterised by the accumulation of two haem precursors-
namely, 6-aminolaevulinic acid and porphobilinogen. Two of the enzymes
occurring in the synthesis of haem are affected in this type of porphyrial-
namely, uroporphyrinogen-I-synthase, which is genetically deficient, and
I-aminolaevulinic acid synthetase (the first and rate limiting enzyme of the
biosynthetic chain), which is secondarily induced. The occurrence of
porphyric crises depends mainly on additional induction of this enzyme by
several factors (starvation, infection, stress, and so on) or drugs2 (barbitu-
rates, anaesthetics, and so on). Glucose depresses the synthesis of 6-
aminolaevulinic acid synthetase3 and thus can minimise the accumulation of
toxic haem precursors in acute porphyrias. Thus a high intake of glucose is
recommended for preventing and treating porphyric attacks.

Case report

A 57 year old man who had had acute intermittent porphyria attended for a
routine examination. Porphyria had been diagnosed when he was 31; before
that he had had two operations because of severe attacks of abdominal pain.
After diagnosis he had had several porphyric attacks (one or twO a year), three of
them being severe enough to require admission to hospital. Two of his daughters
also showed signs of clinical porphyria.

During the past 10 years his porphyric attacks had completely stopped. Our
routine examination showed type II diabetes mellitus; it was well controlled by
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