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education has been neglected until recently. Parry14 suggested
that catatonia may be a modern complication of typhoid fever
in patients who have been effectively treated. Similar patients in
an earlier era might well have died.

Ours was a selected group of patients referred because of the
severe and unusual nature of their illness. Nevertheless, typhoid
catatonia cannot be considered a rarity, and its recognition by
physicians and psychiatrists is clearly important for effective
treatment.
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Bleeding in renal failure: Is von Willebrand factor
implicated?
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Summary

Normal or increased concentrations of factor VIII
procoagulant activity (VIIIC), factor VIII-related antigen
(VIIIRA), and factor VIII-von Willebrand activity
(VIIIVWF) were found in the predialysis plasma of 10
out of 11 patients with chronic renal failure (CRF). All
patients had a bleeding time longer than 15 minutes
and platelet retention to glass beads lower than 40%.
The only patient who had reduced concentrations of all
three factor VIII complex components was subsequently
shown to have von Willebrand's disease. In four patients
with CRF, very low platelet retention, and slightly
prolonged bleeding time none of the three factor VIII
complex components were selectively modified in pre-
dialysis samples.
These findings suggest that the bleeding tendency

common in CRF is not necessarily linked to defective
plasma factor VIII-related activities.

Introduction

Uraemia is often complicated by a haemorrhagic diathesis.
Extensive investigations have failed to identify with any certainty
the cause of bleeding in chronic renal failure (CRF).1-3 Different
defects of platelet function described in patients with CRF
have been attributed to one or more of the metabolites abnor-
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mally accumulating in uraemic plasma.3-5 Nevertheless, platelet
function values are often unchanged after dialysis and the
usually prolonged bleeding time is only occasionally shortened,
though results have varied.6-8

Recently Kazatchkine et al7 found a reduced amount of von
Willebrand factor (ristocetin cofactor; VIIIVWF) in the plasma
of patients with CRF and suggested that this was a possible
cause of bleeding in this condition. The finding is of interest
in view of the general opinion that VIIIVWF is necessary for
controlling skin bleeding time and for normal platelet retention
on glass beads. 9-11 Kazatchkine et-al did not find that VIIIVWF
concentrations were increased by dialysis.7
As part of a broader study on the causes of bleeding in CRF,8

we investigated VIIIVWF and the other factor VIII complex
components (factor VIII procoagulant activity (VIIIC) and
factor VIII-related antigen (VIIIRA) ) in a selected group of
patients on long-term haemodialysis who had very prolonged
bleeding times and very low platelet retention.

Patients and methods

Eleven patients with CRF (due to chronic glomerulonephritis in
10 and chronic pyelonephritis in one) who had been undergoing
maintenance haemodialysis for one month to eight years were studied
immediately before a routine dialysis-that is, 68 hours after the
end of the last dialysis. These patients had bleeding times longer than
15 minutes and platelet retention on glass lower than 40 % on several
occasions before this study. The individual values obtained when blood
was collected for factor VII measurements are shown in the table.
Platelet counts were repeatedly found to be normal in each of these
patients (range 170-300 x 109/1).

Blood samples before dialysis were also obtained from four non-
thrombocytopenic patients with CRF (chronic glomerulonephritis
in three and chronic pyelonephritis in one) who had platelet retention
lower than 40% but only slightly prolonged bleeding times (3 minutes
30 seconds to 5 minutes 45 seconds). The 15 patients with CRF were
all receiving 12 m2 hours per week of haemodialysis in thrice weekly
sessions. The dialyser used was the Coil Kidney with cuprophane
membrane. Blood flow was more than 300 ml/min and water flow was
500 ml/min.
Ten normal subjects (four women and six men aged 20-46 years)

were also studied. Their bleeding times ranged from 2 minutes
30 seconds to 3 minutes 30 seconds, and they retained 56% to 98 % of
platelets on glass beads. The bleeding times in 30 normal subjects
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ranged from 1 minute 30 seconds to 4 minutes, and platelet retention
from 63 % to 98 %.
None of the patients or controls had received any blood transfusions

or any drug known to affect platelet function for at least five months
before investigation.

Bleeding time was determined in duplicate by an automatic template-
like device.'2 Platelet retention on glass beads was measured in native
blood by a modification of Hellem's method,'3 using commercial glass
bead columns (Adeplat S) and a constant-rate (1 ml/15 s) pump
(Adeplat "S" Pump System, Mascia Brunelli, Milan, Italy).'4

Blood was collected in 0 126-M trisodium citrate solution (nine
parts ofblood to one part anticoagulant solution). Platelet-poor plasma,
obtained as described,'4 was rapidly frozen at -20°C in small
aliquots and thawed at 37°C only once, just before testing. VIIIC
was measured by a one-stage assay using a kit from Immuno Diag-
nostica, Pisa, Italy. VIIIRA was assayed by unidimensional immuno-
electrophoresis in antibody-containing gel,'5 as described by the
Italian Working Group.'6 Rabbit antiserum was obtained from
Behringwerke Hoechst Italia, Milano, Italy. The plasma cofactor
of ristocetin-induced platelet aggregation (VIIIVWF) was measured
by the quantitative assay of Weiss et al,7 using formalin-fixed
platelets as described by Macfarlane et al.'8 The sensitivity of the
aggregometer (Elvi 840, Elvi Logos, Milano, Italy) was increased by
using a 1/1 dilution of platelet suspension with saline to set the 100%
light transmission.'9 Aggregation by ristocetin (1 mg/ml final con-

centration, Mascia Brunelli, Milan, Italy) was estimated by measuring
both the slope of the steepest part of the tracing and its maximum
amplitude. Both values were plotted against the plasma dilution on a

log/log scale and expressed as percentages of the normal standard
(three pools of plasma from three to 10 normal individuals). The
samples of plasma to be tested were appropriately diluted in albumin
containing saline (usually between 1/10 and 1/160 final dilution)
to bring their aggregation values into the linear portion of the reference
curve.20 Three different platelet concentrates were used in this
study and each test plasma was assayed on at least two of them.

Results

VIIIC, VIIIRA, and VIIIVWF concentrations in patients with
CRF undergoing haemodialysis are shown in the table and figure.
In all the patients with bleeding times longer than 15 minutes VIIIC
was within the normal range, whereas VIIIRA and VIIIVWF were

increased. The patient who showed the lowest values of the group for
all three factor VIII components (case 11) was a 55-year-old man with
a lifelong history of bleeding diathesis before the onset of glomerulo-
nephritis. von Willebrand's disease had not been diagnosed when he
was referred to the nephrology department. After the completion of
our investigation, studies on the patient's pedigree and on the evolu-
tion of plasma factor VIII components on cryoprecipitate transfusion
confirmed that he had von Willebrand's disease.

In the four patients with slightly prolonged bleeding times the
data obtained showed wide individual variability, but no sharp
discrepancy could be observed between the values of the three factor
VIII components.
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Discussion

In this selected group of patients undergoing haemodialysis
who had very prolonged bleeding times (over 15 minutes) and
very low platelet retention on glass beads (less than 40" ) the
levels of factor VIII complex components were either normal or

increased. This finding agrees with those of several other
workers,2 7 21 but is at variance with the recent finding of
Kazatchkine et al, that VIIIVWF levels were selectively
reduced in CRF.7 From our results it seems that abnormal
bleeding time and platelet retention in CRF may be associated
with normal or even increased levels of VIIIVWF.
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Mean VIIIC, VIIIRA, and VIIIVWF levels (± SD) in 11
patients with CRF and bleeding times longer than 15 minutes.
Values obtained in 10 controls are indicated by boxes on left.

The lack of a close link between these values in our patients
is further supported by the observation that two patients
(cases 13 and 15) had low VIIIVWF levels but only moderately
prolonged bleeding times. The dissociation between bleeding
times and levels of VIIIVWF is in line with the observations
of Ratnoff and Bennett22 and Mannucci et a123 that the bleeding
time in patients with von Willebrand's disease remained
abnormal after infusion of cryoprecipitate or of a vasopressin
analogue, despite a considerable increase in plasma factor
VIII components.
The discrepancy between our data and those of Kazatchkine

et at7 may be due to several factors. The most important may

be the fact that we selected uraemic patients with pronounced
abnormalities of both bleeding time and platelet retention,
whereas Kazatchkine et al, who did not report the values of

Bleeding time, platelet retention, and factor VIII components in 15 patients with chronic renal failure on maintenance haemodialysis. Values for VIIIVWF were
calculated from both the slope and the maximum amplitude of ristocetin-induced platelet aggregation tracings

Case Dialysis Bleeding Platelet VIIIVWF(°')
No Age and sex treatment time retention VIIIC VIIIRA o

(months) (mIn) (%) (00) (O) Slope Maximum
amplitude

Patients with greatly prolonged bleeding times
1 30 F 69 >15 20 110 312 181 128
2 41 M 33 >15 16 140 264 221 224
3 26 M 39 > 15 29 100 106 108 108
4 30 M 27 >15 31 90 78 138 118
5 35 M 96 >15 28 50 150 112 108
6 26 M 5 > 15 27 154 74 126 126
7 24 F 1 >15 20 80 132 133 132
8 33 M 1 >15 39 132 188 168 160
9 50 F 42 >15 30 176 400 336 299
10 45 M 37 > 15 27 83 106 274 235
11 55 M 37 >15 11 30 48 16 17

Patients with slightly prolonged bleeding times
12 41 F 67 5 min 30 s 10 300 312 592 448
13 25 M 69 4 min 45 s 19 50 56 23 20
14 38 M 37 3 min 30 s 30 90 330 137 134
15 30 M 5 5 min 45 s 10 50 80 56 61
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either test, may not have selected their patients on the basis of
these values. Therefore, the patients we studied might not be
comparable with those examined by these authors. In addition,
we measured VIIIVWF using formalin-treated and not freshly
prepared washed platelets, although in the few cases in which
VIIIVWF was also assayed on platelets obtained as described
by Kazatchkine et al7 the values obtained did not differ from
those reported in the table. Our data do not rule out the possi-
bility that a low plasma VIIIVWF level, if present, might
contribute to the bleeding tendency of some patients with CRF.
They do, however, also imply that a selective defect ofVIIIVWF
is probably an uncommon finding in patients with CRF and
abnormal bleeding time and platelet retention.
The practical implication of the results of Kazatchkine et al,7

though not mentioned by them, is that factor VIII-rich prepara-
tions could be used in the management of the bleeding diathesis
of patients with CRF undergoing haemodialysis. On the basis
of our data, we would caution against any hasty generalising
of such a therapeutic approach. Indeed, the cause of the bleeding
tendency found in many patients with CRF is still to be
established.

Judith Baggott, Anna Mancini, Paola Seminari, and Vincenzo De
Ceglie helped in preparing the manuscript. This investigation was
supported in part by the Associazione Bergamasca per lo Studio
delle Malattie Renali.
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Spina bifida and anencephaly: Are miscarriages a possible
cause?
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Summary

The marriage-to-conception interval in 151 pregnancies
producing infants with anencephaly or spina bifida was
not significantly different from that in 218 pregnancies
resulting in normal infants. Significantly more mis-
carriages occurred before than after the birth of 285
infants with anencephaly or spina bifida, but in 133
controls no before-after difference was observed.
These observations seem to favour the idea that mis-

carriages are a manifestation rather than a cause of
anencephaly and spina bifida.

Introduction

The hypothesis that anencephaly and spina bifida (ASB) might
be due to an interaction between twin fetuses or between a
fetus and residual trophoblastic material from a previous normal
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pregnancy was put forward by Clarke et all among others.
They suggested that information from miscarriages might
support such a hypothesis, and, combining the information
from several investigations, including a large family study from
South Wales,2 they found more miscarriages before than
after an ASB pregnancy, but the interval between miscarriage
and the next pregnancy was no higher in cases of ASB than in
other pregnancies. They thought that the former finding suppor-
ted their hypothesis while the latter did not.
We examined the information on miscarriages in a large

number of women not included in the analyses of Clarke et al
in the hope that it might throw further light on the subject.

Patients and methods

The obstetric histories of two series of women were reviewed.
The first series consisted of 1087 women who attended the genetic
advisory service in Cardiff between 1967 and 1976 for various prob-
lems. An accurate obstetric history was taken, which included details
of all miscarriages. In respect of pregnancies resulting in either still-
births or live births, the length of gestation or the date of the last
menstrual period, the date of delivery, and any malformations present
were recorded.
The second series comprised 867 women living in Glamorgan and

Gwent who had a pregnancy resulting in an offspring with a major
ASB malformation from January 1962 to December 1972 and who
were subsequently visited and interviewed in their homes in 1968-74
as part of an investigation into possible causal factors. They included
the mothers of all infants with ASB born within an area of about 20
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