
BRITISH MEDICAL JOURNAL VOLUME 292 4 JANUARY 1986 23

In the large study required to detect a significant effect ofsteroids
on coning many patients would -be exposed to the hazards of
steroids, including infection, hypoglycaemia, and gastrointestinal
haemorrhage. The dubious advantage of preventing death in
seriously afflicted patients would be offset by exposing a wide range
of patients believed to have "stroke" to the side effects of the drug.
Such indiscriminate use of steroids might also result in serious side
effects in survivors who would otherwise recover uneventfully.
Dyken and White abandoned an early trial of steroids in stroke
because patients given the active drug fared worse than those given
placebo." In a later negative study steroid induced diabetes caused
serious reactive hypoglycaemia and systemic infections left per-
manent sequelae in some patients.5 Larger multicentre studies to
identify a subgroup ofpatients who might benefit from steroids are
therefore unjustified.

We thank Bette Shurvell and Cecily Ziliotto for-their help in compiling
and analysing the data, Terry Germanson for help with thetstatistical
analysis, and Barbara Huth for her help in editing the manuscript. Dr J G
Edmeads kindly allowed us to include some of his patients in the study. A-
grant from the Heart and Stroke Foundation of Ontario enabled us to
perform the study, and VCH was supported as a research associate of the
foundation.

References
1 Rubinstein MK. The influence of adrenocortical steroids on severe cerebrovascular accidents. J

NervMengDis 1965;141:291-9.

2 Russek HI, Russek AS, Zohman BL. Cortisone in immediae therapy ofapoplectic stroke.JAMA
1955;159:102-5.

3 Patten BM, Mendell J, Bruun B, Curtin W, Carter S. Double-blind study of dUe effects of
dexamethasone on acute stroke. Neurolo (NY) 1972;22:377-83.

4 Bauer RB, TeUez H. Dexamethasone as treatment in cerebrovascular disease. 2. A controlled
study in acute cerebral infarction. Stroke 1973;4:547-55.

S Norris JW. Steroid therapy in acutecerebral infarction. ArchNewrol 1976;33:69-71, 374-5.
6 Patten BM. Steroid therapy in acute cerebral infarction. Arch uTeirol 1976;33:374.
7 Braakman R, Schouten HJA, Blaau*-van Dishoeck M, Minderhoud JMt. Mtgadose steroids in

severe head injury. Results of a prospective double-blind clinical trial. J Neurosrg 1983;58:
326-30.

8 Faupel G, Reulen HJ, Mueller D, et al. Double-blind study on the effects of steroids on severe
closed head injury. In: PappiusHM, FeindelW, eds. Dynamics ofbrain edema. Berlin: Springer-
Verlag, 1976:33743.

9 Norris JW, Hachinski VC. Comment on "study design of stroke treatments." Stroke 1982;13:
527-8.

10 Spiro HM. Is the steroid ulcer a myth? NEnglJ Med 1983;309:46.
11 CoxDR. The analyiisofbinavy data. New York: Halsted Press, 1970.
12 Cox DR. Regression models and life tables., Joumnal of the RoyaL Statistical Society 1972;34:

187-220.
13 Peto R, Pike MC, Armitage P, et al. Design and analysis of randomized clinical trials requirmng

prolonged observation ofeach patient. II. Analysisand examples. BrJ Cancer 1977;35:1-39.
14 Kaplan EL, Meier P. Nonparametric estimation from incomplete observations. Journal of the

American StatisticalSocie 1958;53:457-81.
15 Diem K, Lentner C, eds. Scientif tables. 7th ed. Basle: Ciba-Geigy, 1970:181.
16 Dyken M, White PT. Evaluation of cortisone in the treatment of cerebril infarction. JAMA

1956;162:1531-4.
17 Mulley G, Wilcox RG, Mitchell JRA. Dexamethasone in acute stroke. BrMedJ 1978;ii:994-6.
18 Katzman R, Clasen R, Klatzo I, Meyer JS, Pappius HM, Waltz AG. Report of Joint Committee

for Stroke Resources. IV. Brain edema in stroke. Stroke 1977;8:512-40.
19 Norris JW, Hachinski VC. Misdiagnosis of stroke. Lancet 1982;i:328-31.
20 Fishman RA. Steroids in the treatment of brain edema. NEnglJMed 1982;306:359-60.
21 Shaw CM, Alvord ED Jr, Berry RG. Swelling of the brain following ischemic infarction with

arterial occlusion. ArchNerol 1959;1:161-77.
22 Taylor DW, Sackett DL, Haynes RB. Sample size fortandomized trials in stroke prevention.

How many patients do we need? Stroke 1984;l5:968-71.
23 Brown M, Glassenberg M. Mortality factors in patients with acute stroke. JAMA 1973;224:

1493-5.

(Accepted 23 October 1985)

SHORT REPORTS
Evidence of inherited urea cycle defect
in a case of fatal valproate toxicity

Liver failure deaths have occurred, mainly in children, during treatmeat
with valproate.' The small number of cases with serious complications
indicates that an inherited metabolic defect might be implicated.1 At
therapeutic levels of valproate net production of ammonia in the kidney is
increased2 and urea synthesis inhibited in healthy subjects (Hjelm et al, in
preparation). Thus children with hereditary urea cycle defects might be
further compromised by valproate with accelerated damage ofbrain tissue.

Results ofinvestigamns infamily

t f Urinary orotate, cumulative excretion Plasma ammonia, highest value
(mm) (imol/min/l body water) (Omol)* -(&molIl)

Mother 33 15 135 166
Father 21 13 6 56
Son 18. 20 8 72

Reference interval
(mean (2 SD) n= 11) 42 (23) 16 (8-4) 16(16) 50(16)

t=time at which maximum rate of syinthesis occurs; f=maximum rate ofurea synthesis.
*Cumulaive excretion during 240 minutes above the prelad levelduring 120 minutes.

We describe here a family in which two daughters and a son died in
childhood, all with clinical features suggesting a metabolic disorder and in
one of whom valproate seems to have accelerated death.' We tried to
-establish whether the parents and the surviving son might be heterozygotes
for a urea cycle defect by carrying out standardised alanine loads.3

Patients, methods, and results

The parents (aged 51 and;47 years) and the surviving son (aged 21 years), all
clinically healthy, were investigated. The children who died (aged 3 (girl),
5 (boy)> and 6 (girl) years) had been treatedfor neurological lesions3 without signs
of impaired liver function-iNo invesutgations for metabolic disorders were

performed. A common feature was persistent vomiting and convulsions. The
3 year old girl was treated with valproate for six weeks and with paracetamol and
metaclopramide for over one week before she died.1

Alanine was admninistered intrayenously (0-25 g/kg body weight) over 10'
20 minutes. Blood was drawn at intervals before and after the load for estimating
ammonia (ion selective electrode) and urea. Urine was collected every 40 minutes
for estimating orotate.' The maxmum increase in the rate of urea synthesis from
preload values (f) and the time at which it occurred (i) were calculated from the
increase in plasma urea concentration.' This approach allows the production of
orotate to be related to the turnover of metabolitts in the urea cycle.

All three subjects responded to the alanine load with the same fand t as healthy
subjects. The mother's response was maintained at increased plasma concentra-
dions of ammonia and urinary excretion oforotate. This suggested accumulation

of carbamoylphosphate in the liver, a diagnostic feature of ornithine carbamoyl-
transferase deficiency and provided indirect evidence that the mother was
heterozygous for this deficiency (Hjelmeal, in preparation).5

Comment

Ornithine carbamoyltransferase deficiency is an X linked disorder, the
most common of the urea cycle defects,'with variable expression, in female
camrrers due to raidom inactivision of the X'chromosomee (Lyon, hypo-
thesis). Thuswomen vary from-clinically normal to severely affected, Inmen
the condition is often fatal in early childhood.
The dead children were probably affected by this disease and valproate
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probably accelerated the fatal course in one of them. ' The same cause might
explain the outcome in other cases of fatal side effects of valproate.' The
families ofsuch children need to be investigated because (a) a common cause
offatal valproate toxicity might be found, (b) a procedure to detect people at
risk might be advised-for example, measuring plasma ammonia concentra-
tions for initial monitoring oftreatment-and (c) confidence about using the
drug for children and adults without a metabolic abnormality might be
restored.
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Apheresis in the management of loiasis
with high microfilariaemia and renal
disease

Membranous glomerulopaihy is sometimes associated with loiasis," a
common disease in western and central Africa. We describe a case in which
renal symptoms improved after treatment ofloiasis with apheresis followed
by diethylcarbamazine.

Case report

A 28 year old man, who had been born in Cameroon but had lived in France
from 1976, presented with recurring episodes of itching. Loiasis was diagnosed
with microfilariaemia of 35 x 106/1. The eosinophil count was 1 6x 109/1. Stools
and urine were negative for parasites; results of serological tests were negative for
syphilis, hepatitis B surface antigen, and schistosomas and positive for filarias and
malaria. Serum creatinine concentration was 122 pmol/l (1-4 mg/100 ml). Urine

Effects of three successive sessions of apheresis on
microfilariaemia

Microfilaria count (x 106/1)

Before apheresis After apheresis

Day 1 30-1 22-3
Day 2 26-1 15-5
Day 3 16-8 7-1

contained albumin (2-8 g/-24 h) and red- blood cells (25x10O/min) but no
leucocytes. Serum complement concentrations (C3, C4) were in the normal
range. Renal biopsy showed membranous glomerulitis with microfilarias in the
glomerules and the vessels as described in other cases' 2; immunofluorescence
microscopy showed IgG, 'IgM, and- C3 in a diffusely granular pattern without
IgA. To avoid mnassaivelysis of mxicroSilarias the microfilariaemia was reduced by
apheresis(Haemoti4isV5t0bloodproCessor, Hemonetics, Massachussets, USA)
before treatment with'diethylcatbamazine; The standard procedure for collection
of platelets was followed by centrifuigation at 4800 rpm. About 3-2 litres of blood
were processed in seven cycles during each session of apheresis. Three sessions
were performed on consecutive days at-midda, when the microfilariaemia was
highest.- The table shows effect of the three sessions on the number of

microfilarias in the blood. About 2 8x 108microfilarias were extracted during the
three sessions. This procedure was well tolerated with the platelet count falling
from 383 to 140x 109 platelets/I.
He was then treated with diethylcarbamazine, starting with low doses

(5 mg/day) that were progressively increased; prednisolone (0 5 mg/kg/day) was
added for the first few days. Transient moderate itching occurred. After 15 days
of treatment (diethylcarbamazine 400 mg/day) no microfilarias were detectable.
After nine months (diethylcarbamazine 100 mg/day) microfilarias remained
undetectable, the haematuria had cleared,'and proteinuria ranged between 0-4
and 1 0 g/24h. Serum creatinine concentration was 114 1imol/l (1-3 mg/100 ml).

Comment

In loiasis with high microfilarinaemia diethylcarbamazine may be re-
sponsible for serious side effects such'as encephalitise due to the lysis of
microfilarias, and the risks oftreatment can be more important than the risks
associated with the disease. Loiasis with visceral complications such as renal
or cardiac conditions, however, should be treated. In our patient the loiasis
was treated because it was considered to be the cause of the membranous
glomerulopathy and we hoped to relieve the renal symptoms. Glomerulo-
pathy associated with loiasis is believed to be immunologically mediated'-3;
massive lysis of microfilarias at the start of treatment with diethyl-
carbamazin'e induces an antigen overload that could worsen renal symptoms,
and so the microfilarinaemia should be reduced before specific chemotherapy.
In 1983 Muylle et al first reported the success of apheresis in reducing
microfilariaemia in two cases,5 showing that microfilarias are concentrated in
the buffy coat by discontinuous flow centrifugation and can be extracted
with a blood cell separator. To our knowledge this technique has never been
used in patients with loiasis and renal disease. In this case, with a follow up of
nine months, we observed an improvement in urinary sediment -and
stabilisation of renal function. Further observations are warranted to
confirm the benefit of specific treatment for renal symptoms in the
management of such patients.
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Renal artery occlusion in patients with
renovascular hypertension treated with
captopril

In patients with renal artery stenosis reversible renal failure of the kidney on
the affected side-may occur during treatment with captopril. We describe
three patients with atherosclerotic renal artery stenosis who developed
occlusion of the affected renal artery during treatment with captopril while
awaiting percutaneous transluminal angioplasty. This was preceded by long
term treatment with captopril (13-21 weeks), which is said to guide
prediction of curability.

Case reports

Case I-A 62 year old man after 10 years of severe kypertension (235/135 mm
Hg) seemed to have- 75-90% stenosis of the left and minimal stenosis of the right
renal artery. Renal function was unimpaired (plasma creatinine concentration 89
slmol/l (1-01 mg/100 ml), creatinine clearance 100 mI/min) (ta'ble). Treatment
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