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thromboplastin time normally found in the first few days after
surgery. With fixed dose warfarin, unlike in the control group,
there was no acceleration of this procedure. Subcutaneous heparin
given in effective doses may also prevent the postoperative acceler-
ation of the activated partial thromboplastin time.89 Possibly
the mechanism of protection may be similar with the two treat-
ments. A contributory protective action may have been the
prolongation by fixed dose warfarin of the prothrombin time in the
days immediately after surgery. This was an exaggeration of the
prolonged prothrombin time found in the control group over the
same period.
The main attraction of fixed dose warfarin compared with full

dose anticoagulation and heparin lies in the apparent lack of
disturbance of normal haemostasis during surgery. Furthermore,
no patient had a prothrombin time at this stage more than
1-2 seconds above the upper limit of normal with the Manchester
reagent (international sensitivity index 1-1±3%), which is highly
responsive to coumarin clotting factors. The study was too small to
expect a significant difference in the incidence of bleeding among
the groups, as evidenced by the wide confidence intervals in relative
incidences of deep vein thrombosis and haemorrhage (table V);
nevertheless, the reduction in the fall of postoperative haemoglobin
values in the fixed dose warfarin treatment group compared with
full anticoagulation was encouraging. Further studies will be
required fully to quantify the benefits. We, however, consider that
this new approach to preventing venous thrombosis in patients

having major gynaecological surgery may be an advance and be safer
from the risk of bleeding.

The statistical analysis was performed by Dr K V Darby, UK Reference
Laboratory.
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SHORT REPORTS

Hypophosphataemia in acute liver failure

Hypophosphataemia has serious metabolic effects that may increase
mortality in severe illness. ' Pronounced hypophosphataemia was reported in
patients with alcoholic liver disease and presumed viral infection and in
Reye's syndrome,23 while abnormal cerebral phosphate metabolism may
play a part in chronic hepatic encephalopathy.4 We examined the incidence
and severity ofhypophosphataemia in patients with acute liver failure.

Patients, methods, and results

The records of 13 patients treated for acute liver failure with coma (grade
III-IV) between January 1985 and February 1987 were reviewed. The liver

damage had been induced by paracetamol in 12 cases and by non-A, non-B
hepatitis in one. The table shows details of age, sex, clinical course and grade of
coma on admission, treatment, and outcome. Six of the patients (46%), including
the patient with non-A, non-B hepatitis, died. Factors known to cause
hypophosphataemia' were specifically recorded and correlated with plasma
phosphate concentrations.
The mean plasma phosphate concentration on admission was 1-23 (SE

0 32) mmol/l (normal range 0-70-1-45 mmol/l), although three patients had low
concentrations (0 4, 0 3, and 0-01 mmol/l). It did not correlate with age, time
after ingestion or dose of paracetamol, coma grade, prothrombin time, serum
alanine aminotransferase activity, blood glucose concentration, or pH on
admission.
The mean lowest plasma phosphate concentration was 0-59 (0-13) mmol/l.

Eight patients had at least one recording of less than 017 mmol/l and five had
values of0 3 mmol/l or less. The lowest plasma phosphate concentration showed a
negative correlation with the hydrogen ion concentration measured concurrently
(r=-0-96, p<005) and a positive correlation with the serum creatinine

Clinical data and plasma phosphate concentrations in 13 patients treatedfor acute liverfailure

Paracetamol
Phosphate (mmol/l)

Time between Clinical course
Age ingestion and (coma grade and On Lowest

Case No (years) Sex Dose (g) presentation (h) Complications Treatment* outcome) admission value

1 23 F 15 None Conservative I-dII--IRecovery 1-05
2 64 F 50 144 Renal failure, gastrointestinal bleeding, Charcoal haemoperfusion, haemodialysis, 0-dIV-Death 129 0 34

cerebral oedema haemofiltration, mannitol infusion
3 43 M 100 72 Renal failure, grand mal fit Haemodialysis 0-.IV--+Recovery 1-01 0 25
4 54 F 20 20 None Conservative I-III-Recovery 1-62 0 45
5 18 F 30 48 Cerebral oedema Charcoal haemoperfusion, mannitol infusion II-*IV--*Recovery 0-23
6 23 M 35 14 Renal failure Charcoal haemoperfusion, haemodialysis I-III--Recovery 0-81 0-81
7 38 M 15 48 Renal failure, cerebral oedema, Charcoal haemoperfusion, mannitol infusion I- IV-- Death 3-25 1-36

gastrointestinal bleeding, disseminated
intravascular coagulation

8 50 F 25 72 Renal failure Haemodialysis 0-*IV--+Recovery 1-07 0-84
9 25 F 100 60 Renal failure, cerebral oedema Haemofiltration, mannitol infusion III-* IV-- Death 2-51 0 51
10 31 M 15 140 Cerebral oedema Mannitol infusion II--IV--*Recovery 0-01 0-01
11 52 F 50 96 Renal failure, gastrointestinal bleeding, Haemofiltration, mannitol infusion 0- IV-- Death 0-4 0-06

cerebral oedema
12 37 F 6 72 Renal failure, cerebral oedema Haemofiltration, mannitol infusion III-*IV--*Death 1-44
13 24 F t t Renal failure, gastrointestinal bleeding, Charcoal haemoperfusion, plasma exchange, 0-IV--Death 0-30 0-30

cerebral bleeding haemofiltration, mannitol infusion

*All patients received intravenous glucose, lactulose, vitamin K, and neomycin (in the absence of renal failure), with blood and clotting factors as necessary.
tPatient had non-A, non-B hepatitis; liver failure developed 29 days after start of clinical illness.
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concentration (r=0-61, p<005). Patients with a serum creatinine concentration
greater than 250 pmol/l did not develop hypophosphataemia. No correlation
existed between the lowest plasma phosphate concentration and the dose of
paracetamol; time after ingestion; blood urea, serum potassium, or blood glucose
concentration; prothrombin time; grade of coma; serum osmolality; rate of
dextrose infusion; or Volume of dextrose or mannitol infused. Plasma phosphate
concentrations on admission and the lowest concentrations attained were not
significantly different between survivors and non-survivors.

Supplements of phosphate were given intravenously to two patients whose
plasma concentrations were 0-01 and 0-06 mmol/l, respectively. In other patients
low phosphate concentrations returned to normal spontaneously but without a
consistent improvement in other biochemical or haematological variables.
Urinary phosphate concentration was reduced (I1 and 1-4 mmol/l) in the
two patients in whom it was measured, but the maximum tubular reabsorption
of phosphate was also decreased (0 05 and 0-38 mmol/l; normal range
0-80-1-35 mmol/l).

Comment

This is the first record ofhypophosphataemia in acute liver failure induced
by paracetamol; it occurred in most of the patients and was severe
(<0 3 mmol/l) in more than one third. At this level hypophosphataemia
produces impaired oxygen transport and tissue hypoxia, abnormal leuco-
cyte function, depressed platelet numbers and function, generalised muscle
weakness, and disorder of the central nervous system' 5; these are frequent
complications of acute liver failure. The similarity of the effects of liver
failure and hypophosphataemia on the central nervous system (irritability,
muscle weakness, dysarthria, confusion, and coma) suggests that phosphate
depletion may be important in hepatic encephalopathy, and a progressive
defect ofphosphate metabolism in brain tissue of patients with chronic liver
disease was shown recently by nuclear magnetic resonance spectroscopy.4
The cause of hypophosphataemia in acute liver failure remains unclear.

None of the recognised causes of moderate (0-3-07 mmol/l) hypo-
phosphataemia' correlated with the phosphate concentrations in our
patients. The reduced maximum tubular reabsorption of phosphate in two
patients suggests an increased loss of renal phosphate, perhaps due to a
direct effect of paracetamol, although the correlation between plasma
phosphate and creatinine concentrations suggests that renal failure may
protect against hypophosphataemia. Because of the serious clinical implica-
tions of phosphate imbalance in acute liver failure the homoeostatic
mechanisms ofbone and renal phosphate reabsorption in this condition need
to be studied urgently. Plasma phosphate concentrations should be
monitored carefully during infusion ofglucose in patients with liver failure.

We thank the many physicianswho referred the patients included in this study.
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Skin reactions and fever with indapamide
Indapamide is an antihypertensive agent structurally related to the benzo-
thiazide diuretics. Skin reactions are not described in the data sheet
produced in either the United Kingdom or the Netherlands, and we are not
aware of any published case reports. We describe 16 cases of rash, some
accompanied by fever, attributed to this drug and reported to the
Netherlands Centre for Monitoring of Adverse Reactions to Drugs. A
further 188 cases of skin reactions ascribed to intake of indapamide

(photosensitivity reactions (seven) excluded) had been reported to the
World Health Organisation Collaborating Centre for International Drug
Monitoring programme up to April 1987.

Details of patients

The table summarises the clinical details of the Dutch cases. Interestingly, the
skin reaction was accompanied by painful micturition in case 13 (also during
rechallenge). All patients had taken 2-5 mg indapamide daily as treatment for
hypertension, and, except in case 13, the reactions occurred in those taking it for
the first time. In all cases the rash subsided within 14 days of indapamide being
stopped, mostly without treatment. Only three patients were treated with
antihistamines. Eight patients had also taken other drugs, but these were
continued except in case 3, in which chlorthalidone was changed to epitizide and
triamterene. Eleven patients later took chlorthalidone, (hydro)chlorothiazide,
epitizide, frusemide, or clopamide without a relapse.

Skin reactions attributed to indapamide notified to the Netherlands centre

Time between
starting drug and Rechallenge

Age and onset of reaction (time (days) to
Case No Sex Adverse reaction (days) onset of reaction)

1 58 F Generalised erythematous rash 6 <1
2 80 F Generalised maculopapular rash, 4 ND

malaise
3 60 F Rash maculopapular, malaise, 8 ND

fever (38°C)
4 73 F Generalised rash, nausea 9 ND
5 58 F Generalised rash 12 ND
6 42 F Generalised rash 8 ND
7 70 F Generalised erythematous rash, 11 ND

arthralgia, fever (40 4°C)
8 51 M Rash 62 <1
9 80 F Morbilliform rash, Quincke's 15 ND

oedema, hypotension
10 70 M Generalised urticaria, fever 10 ND

(38-5°C)
11 78 F Erythematous rash, fever (39°C) 9 ND
12 59 F Rash 13 ND
13 57 M Generalised erythematous rash, Same day <1

urticaria
14 43 F Generalised maculopapular rash 12 ND
15 60 F Rash 9 ND
16 73 F Generalised morbilliform rash, 10 ND

fever (39°C)

ND=Not done.

In the World Health Organisation's series there were eight skin reactions of a
possibly more serious type, such as erythema multiforme (four cases) and
epidermal necrolysis (two). Fever occurred in nine cases. (As details of individual
cases are not available in the World Health Organisation's database these reports
should be interpreted with caution.)

In the Netherlands database 36% of all adverse reactions reported to
indapamide (42) were skin reactions, as against 17% of those to chlorthalidone
(87), 14% to (hydro)chlorothiazide (28), and 8% to frusemide (74). In the World
Health Organisation's database these figures were 190/o for indapamide (1087),
8% for chlorthalidone (1090), 11% for (hydro)chlorothiazide (2796), and 13% for
frusemide (481 1).

Comment

The Dutch cases were studied in detail, a follow up being done in every
case, and clearly indapamide may cause skin reactions. A causal relation is
strongly suggested by the temporal relation between intake and the onset of
the adverse reaction and by the rapid recovery after indapamide was
stopped. The positive reaction to rechallenge in three cases supported the
likelihood that indapamide was causative. The usual latent period of 8-12
days suggests sensitisation, and the accelerated reaction to rechallenge
favours an immunoallergic mechanism. Moreover, indapamide is related to
the sulphonamides, which are a known cause ofallergic reactions. Hence we
believe that the active ingredient is the cause, as we are not aware of any
allergenic excipients. Cross sensitivity between thiazides has been reported,'
yet despite indapamide's close structural resemblance to chlorthalidone,
frusemide, copamide, epitizide, and (hydro)chlorothiazide none of the
patients treated with these agents showed a relapse. This suggests that the
allergic reaction is directed not against the sulphonamide side chain but
possibly against a reactive intermediate.

In both the Netherlands and in the World Health Organisation databases
comparisons of suspected adverse reactions to indapamide, chlorthalidone,
(hydro)chlorothiazide, and frusemide showed a high prevalence of rashes
with indapamide. Nevertheless, these figures are based on data obtained by
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