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SHORT REPORTS

Impaired elimination of
metronidazole in decompensated
chronic liver disease

Metronidazole is given to patients with liver disease because of its
efficacy against anaerobic organisms.' Although relatively safe, it can
cause uncomfortable gastrointestinal and neurological symptoms that
may be related to prolonged high blood concentrations of the drug.'
Cirrhotic livers have an impaired drug metabolising capacity,2 but
two recent studies of elimination of metronidazole in liver disease
have produced conflicting results.3 We studied the disappearance of
metronidazole from plasma in 10 patients with decompensated
chronic liver disease and compared the results with those in nine
healthy subjects.

Subjects, methods, and results

We studied 10 hospital inpatients aged 33-68 with complications of liver
disease and with characteristics shown previously to correlate with impaired
antipyrine metabolism2; alcoholic liver disease had been diagnosed in nine
and chronic active hepatitis in one. Nine patients had ascites; three had had
episodes of portasystemic encephalopathy (but none at the time of study);
serum albumin and bilirubin concentrations were abnormal in all 10;
prothrombin time was prolonged (not corrected by vitamin K) in seven;
and creatinine clearance was reduced in seven. The controls were nine
healthy laboratory staff aged 22-38; there is no evidence that clearance of
metronidazole varies with age between 20 and 60 years.

Pharmacokinetic data for metronidazole and antipyrine in patients and controls

Elimination Clearance of Clearance of
Case Age Sex half life of metronidazole antipyrine
No (years) metronidazole (ml/min) (ml/min)

(hours)

Patients
1 49 M 17-6 23-4 10.9
2 50 M 27.3 13-4 7-5
3 50 M 20-9 14-5 17-8
4 68 F 16-7 20-5 11-9
5 49 F 8-6 28-2 12 3
6 49 M 14-3 16-1 6-9
7 45 F 23-2 9-3 3.7
8 33 M 37-6 3-3 4-9
9 51 F 15-9 20-3 10-5
10 58 M 16-7 25-8 Not done

Mean (SEM) 19-9 (2.5)* 17-5 (2-4)* 9-6 (1-5)t

Controls (n = 9)
Mean (SEM) 7-9 (0-7) 51-9 (8-7) 40 (5-0)

p -=0-001. tp 0-0001 compared with controls.

Metronidazole 8 mg/kg body weight was administered intravenously over
15 minutes; 2 ml samples of venous blood were drawn before and at 1, -,
i, 2, 4, 8, 12, 23, 32, and 48 hours after infusion. Metronidazole was assayed
in serum by high performance liquid chromatography.4 Antipyrine clearance
was measured seven days after the metronidazole study as described pre-
viously,2 except that antipyrine was assayed by high performance liquid
chromatography.5

Elimination half life was calculated by least squares regression analysis
of data comprising the terminal portion of a plot of log plasma concentration
versus time, and systemic (total body) clearance was calculated as volume of
distribution x 0-693/elimination half life. Comparisons between groups
were assessed using the unpaired Student's t test (two tailed).
Three patients, but no controls, developed side effects including nausea,

severe dizziness, ataxia, and burning paraesthesia. Systemic clearance of
metronidazole was substantially reduced in the patients compared with the
controls (table). Apparent volume of distribution was also somewhat reduced
(data not shown), but the greater effect on systemic clearance resulted in a
more than twofold prolongation of the elimination half life of metronidazole
(table). As a result of this delayed elimination, plasma concentrations greater
than twice the usual minimum inhibitory concentration for anaerobes
(6-2 tzg/l)l were present for a mean of 20-0 (SD 1-8) hours in patients com-
pared with 8-3 (0-9) hours in controls (p < 0-001).

Clearance of antipyrine was impaired in all patients (table). There was no
correlation between metronidazole and antipyrine clearance or between
metronidazole clearance and prothrombin time, serum albumin concentra-
tion, serum bilirubin concentration, or creatinine clearance.

Comment

Elimination of metronidazole was considerably impaired in our
patients showing clinical and biochemical evidence of liver failure.
Usual dosage regimens would result in prolonged high blood con-
centrations of metronidazole in such patients and might thus be
expected to increase the risk of toxic side effects. Side effects occurred
in three of the 10 patients in this study but none of the nine controls.
The present results agree with the data of loannides et al, who

reported a substantial decrease of systemic clearance of metronidazole
in two patients with evidence of liver dysfunction and two others
with combined renal and liver impairment.3 In another study of six
patients with cirrhosis but normal renal function Daneshmand et al
found no alteration of elimination of metronidazole.4 These different
results may reflect either varying degrees of hepatocellular function
or a separate role of renal function in eliminating metronidazole.

Clearance of antipyrine was uniformly and profoundly reduced in
our patients, supporting an earlier contention that those at greater
risk of having impaired drug metabolism can be identified by simple
clinical and laboratory findings.2 These simple predictors (two or
more of ascites, portasystemic encephalopathy, prolonged pro-
thrombin time, and low serum albumin concentration) can now be
extended to metronidazole.' Such prediction is only qualitative,
however, as no single variable or the rate of clearance of antipyrine
correlated linearly with clearance of metronidazole. Clearly, however,
the dose and frequency of metronidazole administration should be
reduced in patients with decompensated liver disease, especially
when renal impairment is present.
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the National Health and Medical Research Council of Australia.
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Transient retinal ischaemia
induced by nifedipine

Rare ischaemic complications have been reported after oral nifedipine,
but none of these affected the retinal circulation. We report on a
patient who developed repeated transient unilateral retinal ischaemia
after administration of nifedipine.

Case report

Seven years after suffering an anteroseptal myocardial infarction a 67 year
old man presented with angina of one year's duration that did not respond
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Sequential visual fields of left eye estimated on Goldmann perimeter.
(a) Thirty minutes after drug administration. (General constriction of
visual field and enlargement of blind spot with 1/4 isopter, and very con-
stricted and defective field with I/3 isopter.) (b) One day after the ischaemia.
(The scotoma around blind spot had subsided and only a nasal inferior
relative field defect was present.) (c) Two weeks after drug administration.
Normal (field.)

to sublingual nitrates. There was no history of migraine or cerebrovascular
disease. For two months before admission he received only nifedipine
10 mg by mouth four times a day, which resulted in moderate symptomatic
improvement but some dizziness. He was then advised to increase the dose
of nifedipine to 20 mg four times a day. About half an hour after taking the
first 20 mg dose he experienced sudden total loss of vision in his left eye.
On examination his general condition was satisfactory, blood pressure

was 140/80 mm Hg supine and 110/70 mm Hg standing, and pulse rate
was 90 beats/minute. All peripheral pulses were present, and examination
of the heart was unremarkable. Over the next 15 minutes he reported a
partial improvement in his vision. On ophthalmic examination visual acuity
was 6/6 in his right eye and 6/60 in his left eye. An ocular tension of 20mm Hg
was present in both eyes. The fundus of the right eye was normal. In the
left eye the optic disc was hyperaemic and its nasal border blurred. There
was pronounced narrowing of the arteries, and the veins appeared con-
gested.

Examination of the left visual field showed a concentric contraction with
the 1/4 isopter on the Goldmann perimeter, an enlarged blind spot, and a
very restricted field with the 1/3 isopter (figure (a)). Previous examination
of the visual fields to evaluate ocular hypertension had shown no abnor-
malities. A repeat examination of visual acuity after half an hour showed
further improvement to 6/15 in the left eye. Six hours later he was re-
challenged with 20 mg nifedipine. Shortly afterwards the blood pressure
decreased to 110/80 mm Hg and the pulse rate was 90 beats/minute. Thirty
minutes later he again experienced loss of vision in the left eye. The next
day visual acuity in his left eye was 6/10 and the scotoma around the
blind spot had subsided, although relative lower nasal field loss was
found (figure (b)). There was strong hyperaemia of the left optic disc
with flame shaped haemorrhages in its inferior part, narrowing of the retinal
arteries, venous congestion, and round shaped haemorrhages mainly in
the upper temporal periphery. Treatment with nifedipine was stopped, and
12 days later the haemorrhages had resolved partially and the left visual
field defect completely (figure (c)). During two years of follow up no further
ischaemic retinal attack occurred.

Comment

The main haemodynamic effects of nifedipine are a pronounced
decrease in systemic vascular resistance, a moderate reduction of
blood pressure, and a secondary increase in cardiac output.' Side
effects include headache, facial flushing, dizziness, and palpitations,
usually occurring shortly after oral administration of the drug. Less
often erythematous oedema mimicking erysipelas; pulmonary
oedema, and aggravation or precipitation of angina pectoris have been
reported.24

In our patient the retinal signs of ischaemic retinopathy5 -that is,
retinal venous congestion and subsequent haemorrhages occurred
after administration of nifedipine. The best explanation for this side
effect seems to be a "steal" phenomenon. We suggest that in this
case an atherosclerotic rigid left ophthalmic artery probably did not
respond to the vasodilating stimulus, as did all the surrounding
vessels, and the blood was probably diverted to the adjacent areas
with dilated vessels.
Thus when nifedipine and newer calcium blockers are prescribed

in high doses to elderly patients the possibility of retinal ischaemia
should be considered.
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