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SHORT REPORTS

Streptokinase and serum enzymes

We have recently observed a rise in the serum transaminase (aspartate
aminotransferase, AST; and alanine aminotransferase, ALT) levels in
patients who received a 24-hour course of streptokinase. The patterns
of this enzyme rise suggests a hepatic source.

Patients, methods, and results

During a controlled trial of fibrinolytic therapy in unstable angina, 20
patients were treated in the acute phase with streptokinase (Streptase). A
rise in the serum AST and ALT, occurring from 12 to 96 hours after
starting treatment, was found in eight of these patients. All eight patients
had received a loading dose of 250 000 units of streptokinase, administered
intravenously over 30 minutes, as a solution in physiological saline. This was
followed by the infusion of 100 000 units per hour for 24 hours. This
regimen produced adequate fibrinolysis as assessed by a thrombin time of
2-4 times normal at four hours after the start of treatment in all eight
patients. Serum transaminases were estimated by the Boehringer optimised
37°C method for AST and ALT. (Normal levels with this method are 13-42
IU/l for AST and 11-55 IU/l for ALT.) The results in individual patients are
summarised below.

Maximum Time of Maximum Time of Duration of
Patient AST maximum ALT maximum transaminase'

(IU/l) rise from (IU/i) rise from rise
start of start of (hours)

treatment treatment
(hours) (hours)

1 92 24 107 24 24-48
2 189 12 199 72 12-96
3 186 24 193 24 12-96
4 185 12 161 12 12-48
5 155 48 242 48 24-96
6 161 24 121 48 24-48
7 96 24 122 48 24-72
8 174 12 200 12 12-48

No significant association was noted between the occurrence of a febrile
reaction to streptokinase and a rise in the serum transaminase levels. Steroid
therapy as prophylaxis against a febrile reaction to streptokinase had no
appreciable effect on the occurrence of a transaminase rise. (Results analysed
using the Fisher exact probability test.) None of these patients sustained
myocardial infarction during the period of observation nor was there any
other apparent cause for the enzyme rise. Two patients had a normal serum
creatine phosphokinase level at the time of their peak transaminase rise. In
one of the patients a rise in the lactic acid dehydrogenase iso-enzyme LD5
occurred at the time of the peak transaminase rise. Only in these three
patients were these additional enzyme estimations performed.
Necropsy was possible in one of these patients (case 3), who died a sudden,

presumably cardiac arrhythmic, death ten days after treatment. There was
no evidence of myocardial infarction or pulmonary embolus and microscopic
examination of the liver showed focal liver celi necrosis (one every six to
seven high power fields) scattered in the lobules. Similar appearances were
seen in two patients with pulmonary thromboembolic disease who died soon
after the start of streptokinase treatment. Nevertheless, this microscopic
abnormality was also noted in three other patients, who had not received
streptokinase, dying soon after acute myocardial infarction. Thus no specific
histological changes were noted in patients who had received streptokinase
treatment.

Discussion

This rise in serum transaminase levels associated with fibrinolytic
treatment parallels that recently observed during prolonged heparin
treatment.' The pattern of enzyme rise, the ALT being consistently
higher than the AST, suggests a hepatic course and this is supported
by the rise in LD5 observed in one patient.2 In this series of patients
there was no evidence of any specific abnormality of the liver cells as
assessed by light microscopy. No persisting hepatic impairment was
noted in any case. The mechanism of this rise in serum transaminase
levels is not clear. An acute hepatitis-like syndrome has been described
in a single patient treated with streptokinase. Furthermore, patients
receiving streptokinase treatment for myocardial infarction were found

io have significantly earlier and higher peak enzyme activities,4 this
being attributed to improved microcirculation in the myocardium.
Finally, in the absence of pretreatment tissue damage, possibly the
rise in serum transaminase levels reflects a subsidiary action of
fibrinolytic therapy, such as activation of the kinin cascade.5
The clinical importance of this unexplained rise in serum trans-

aminase levels during fibrinolytic treatment is apparent. An
appreciation that such a biochemical abnormality results from
fibrinolytic therapy is important in order to avoid drawing inappro-
priate conclusions from the results of serum transaminase estimations.

We thank the Department of Biochemistry, Stobhill General Hospital,
who carried out the transaminase estimations.
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Anuria due to cystine stones
in a baby
Both anuria, as a presenting clinical feature, and cystine stones are
rare in early childhood.' Cystinuria and urinary calculi, however, have
recently been reported in an infant.2 Moreover, cystine calculi, often
bilateral, occur in older children and adults.3

Case report

The patient, a normally developed 13-month-old boy, had been well,
apart from occasional vomiting, until seven days before admission to hos-
pital. He had then become listless, vomited frequently, and for 24 hours did
not pass urine. There was no known family history of cystinuria. Abdominal
and loin tenderness were present and catheterisation released only 5 ml of
urine. The results of investigations were: haemoglobin 10-2 g/dl, blood urea
58-4 mmol/l (352 mg/100 ml), serum potassium 8-1 mmol/l (8-1 mEq/l). An
ECG showed T-wave changes consistent with hyperkalaemia. X-ray
examination of the abdomen showed three radio-opaque, "ground-glass"
opacities suggestive of porous cystine stones-one overlying the right
kidney; another in line with the right ureter, near the renal pelvis; and the
third in line with the left upper ureter. No cystine crystals were found in the
urine.

In the course of peritoneal dialysis the child began to pass urine. Intra-
venous pyelography and nephrotomography later showed a functioning,
hydronephrotic right kidney with two opacities within the pelvis and an
enlarged left kidney. A preoperative film, taken three days after admission,
showed a functioning, hydronephrotic left kidney. Surgical removal of two
stones from the right pelvis through a pyelotomy and one stone from below
the left pelviureteric junction via a ureterotomy was uneventful. The
"honey-brown" opalescent appearance of the calculi was characteristic of
cystine stones, which were found to contain pure cystine. The child's
mother co-operated well in giving him a fluid intake of about 1-5 1/day and a
mixture containing potassium citrate and in monitoring the urinary pH. The
response to treatment was good.
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