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In 1986 we published a paper on the management of
prolonged pregnancy by Ms Cardozo and her colleagues
(25 October 1986, p 1059). Drs Lang and Lieberman
wrote to us suggesting an additional analysis ofthe data, to
which Mr Pearce and Ms Cardozo responded. We here
publish the details and results of this supplementary
analysis.

Suggested supplemental analysis

Janet Lang, Ellice Lieberman

The study by Cardozo et al was the largest randomised
clinical trial to date designed to evaluate strategies for
managing prolonged pregnancy. In the study 402
women were randomised either to have their labour
induced two to four days later (active group; n= 195) or
to have their pregnancy observed without any inter-
vention, unless intervention was medically indicated
(conservative group; n=207). For the active group the
time between assignment to the group and induction of
labour was no doubt necessary to allow the women time
to make necessary practical arrangements. During this
time, ofcourse, spontaneous labour could occur; for 49
women (25%) in the active group it did, and another
21 women (11%) refused to undergo the treatment
assigned to them and were therefore not induced at the
scheduled time. Thus only 125 of the 195 women
(64%) assigned to the active group actually had their
labour induced.
The analysis performed by Cardoza et al was classical

-that is, by intention-to-treat. Because of the rela-
tively high levels of non-compliance with assigned
treatment, however, we suggest a supplemental
analysis. The first step would be an attempt to adjust
for differences between the group assignment and the
treatment received that resulted from the necessary
two to four day waiting period between randomisation
and planned induction. The critical feature of this
approach (figure) is to apply the constraint of com-
pleting the two to four days' waiting time to both
groups before assessing outcomes relevant to the
study. During this waiting time spontaneous labour
may begin, labour may be induced for medical reasons,
or women may refuse the treatment assigned to them.
The expectation, of course, is that the prevalence of
spontaneous labour and medically required inductions
would be quite comparable across the two groups. All
the women in the active group who completed the

waiting period will thus have had their labour induced.
Of those randomised to the conservative group, the
subgroup for analysis will, quite appropriately, contain
women who began labour spontaneously after the
waiting time; women who were induced after the
waiting time because of complications; and women
who requested induction after the waiting time. The
second step would be to compare these two subgroups.
This comparison would not be a randomised com-
parison. Thus, analytical techniques for observational
studies (such as multivariate analyses) must be used so
that appropriate attention is given to the control of
confounding in the crude comparison of the two
groups. Otherwise, the effects of bias might well
contribute to the observed effects.

Results

J Malcolm Pearce, Linda Cardozo

We thank Drs Lang and Lieberman for suggesting the
interesting supplementary analysis to our paper on the
management of prolonged pregnancy. The waiting
time was introduced into our trial not only to allow
women to make appropriate arrangements but also to
overcome the problem of intervening weekends. After
performing the suggested analysis we found that 70
women (36%) in the active group went into spon-
taneous labour during the waiting time compared with
41 women (20%) in the conservative group. This
difference was significant (x2= 12X2, p<0 001) and our
only explanation for this difference is that it may have
been a result of the vaginal examination performed
to assess the cervix before planned induction. This
examination may not have been performed on the
women in the conservative group, but unfortunately
we cannot verify this. An additional 10 women from
the conservative group required indu'ction during the
waiting time (three for hypertension, two because
of worrying results from cardiotocography, two for
premature rupture of the membranes, and three
because they requested induction of labour).

This left 125 women in the active group, who all had
their labour induced after completing the waiting time,
and 156 women in the conservative group. As in our
original analysis, the conservative group contained
significantly more white women (p<002), but the
groups were otherwise well matched (table I). At the
onset of labour, however, significantly more fetal heads
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were engaged and the mean Bishop's score was higher
in the conservative group.

Significantly more fetuses of patients in the active
group showed heart rate abnormalities during the first
stage of labour (14% v 7%; p<O02), and in cases in
which fetal scalp pH was measured values of less than
7T25 were found only in fetuses of patients in the active
group. Furthermore, the trend towards an increased
incidence of caesarean section for fetal distress shown
in our original analysis became significant (6% v 1%;
x2=4*18, pr<05).
No differences were observed between the two

groups in the second stage oflabour or in the short term
neonatal outcome (tables II and III). The umbilical
venous pH was, however, significantly less acidotic in
babies born to mothers in the conservative group.

TABLE I -Details of patients who completed 42 weeks' gestation.
Unless stated othevwise results are numbers (percentages) ofpatients

Active Conservative Significance
group group (p value)

No of patients 125 156
Mean (SD) age (years) 26-2 (5-2) 25-6 (4 9) NS
Primiparas 58 (46) 88 (56) NS
Race:
White 91 (73) 129 (83) p<002
Black 24 (19) 19 (12)
Asian 10 (8) 4 (3)
Other 0 4 (3)

Smokers 36 (29) 45 (29)
Mean (SD) gestation (days) 294-0 (2-6) 297-8 (3 9) p<0-001
Mean (SD) Bishop's score 5-5 (3-1) 8-0 (3-8) p<0-001
Level of fetal head (less than
two fifths palpable) 43 (34) 99 (64) p<0001

Epidural analgesia 59 (47) 64 (41) NS
Mean (SD) length of first stage

(hours) 8-6(5-2) 7-8(5-0) NS
Intervention:
None 108 (86) 141(90) NS
LSCS because of:
No progress 7 (6) 7 (5)
Failed induction 3 (2) 4 (3)
Elective 0 (0) 2 (1)
Fetal distress 7 (6) 2 (1) p<0.05

Cervimetric pattern:
Normal 87 (70) 119 (76) NS
Abnormal 39(30) 37(24) NS

Major CTG abnormality 22 (14) 11 (7) p<0 02
pH <7 25 8 (6) 0 p<0 02

NS=not significant.
LSCS=lower segmnent caesarean section.
CTG=cardiotocography.

TABLE 11-Details ofpatients during the second stage oflabour. Unless
stated otherwise results are numbers (percentages) ofpatients

Active Conservative Significance
group group (p value)

No of patients 108 141
Mean duration (minutes) 66-2 78-8 NS
No intervention 77 (71) 101 (72)- NS
Intervention because of:

Failure to progress 15 (14) 26 (18)
Fetaldistress 11(10) 9(6)
Maternal exhaustion 5 (5) 5 (4)

Mode of delivery:
Spontaneous vaginal 77 (71) 101 (72) NS
Traction forceps 22 (20) 26 (18)
Rotation forceps 6 (6) 13 (9)
Emergency LSCS 3 (3) 1(1)

NS=not significant. LSCS=lower segment caesarean section.

TABLE in- Neonatal outcome. Unless stated otherwise results are
numbers (percentages) ofpatients

Active Conservative Significance
group group (p values)

No of patients 125 156
Apgar scores:

5 at1 minute 19 (15) 16 (10) NS
5 at 5minutes 1(1) 2 (1) NS

Meconium:
In pharynx 14 (11) 18 (12) NS
In trachea 7 (6) 4 (3) NS
Aspiration syndrome 4 (3) 5 (1) NS

Intubated 17 (14) 11(7) NS
Admitted to SCBU 5 (4) 1 NS
Mean (SD) birthweight (g) 3670(500) 3630(400) NS
Mean (SD) cord pH* 7-28 (0-10) 7-33 (0 08) 0-006

NS=not significant. SCBU=Special care baby unit.
*Measured in 62 cases in active group and 80 in conservative group.

When Drs Lang and Leiberman saw our data they
observed that during the waiting period seven women
(3 4%) from the conservative group required induction
of labour on medical grounds compared with none in
the active group, which was a significant difference
(p<OO 1). They suggested that differences in monitor-
ing women planned for induction may have con-
tributed to the increased incidence of abnormalities in
fetal heart rate, low scalp pH, and increased rate of
caesarean section observed in this group.
We are not certain that grouping the seven women

from the conservative group together is justifiable as
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two of them required induction for premature rupture
of the membranes, and if these women are removed the
statistical differences also disappear. Many obstetri-
cians would not consider premature rupture of the
membranes as a medical indication for induction as it
does not pose such a threat to pregnancy as maternal
hypertension or an abnormal antenatal trace of fetal
heart rate. We realise, however, that others wish to see
statistical significance as well as clinical significance, so
we have reanalysed our data to include these seven
women in the conservative group. This does not
change the significance value given above as only one of
the seven women had a caesarean section for fetal

distress, detected as an abnormal cardiotocograph and
a low scalp pH in the first stage of labour. The
remaining women had spontaneous vaginal deliveries.
The supplementary analysis shows more clearly that

routine induction of labour at 42 completed weeks of
gestation significantly increased both the need for
caesarean section for fetal distress (6% v 2%; 95%
confidence interval 0% to 9%) and the overall need for
operative delivery for fetal distress (14% v 7%; 95%
confidence interval 0% to 14%) with no effect on short
term measures of neonatal outcome.

(Accepted 21 July 1988)
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Plasmacytosis and renal failure
after readministration of
streptokinase for threatened
myocardial reinfarction

N S Chan, Harvey White, Andrew Maslowski,
James Cleland

Recent clinical trials have shown that early thrombo-
lytic treatment with streptokinase reduces mortality
and preserves left ventricular function after acute
myocardial infarction.' 3 After successful reperfusion,
however, the artery affected by the infarct may
reocclude. Although streptokinase may be given again
in an attempt to reopen the artery, there is a small risk
of potentially serious allergic reactions. We describe
such a rare event.

Case report
A 65 year old man was admitted to the coronary

care unit with a half hour history of chest pain.
Electrocardiography showed ST segment elevation in
leads II, III, and AVF. Reperfusion was attempted
with an infusion of 1-5 million units of streptokinase
over 30 minutes. A heparin infusion was started at the
same time and continued for 48 hours. Creatine kinase
values were measured every two hours and an early
peak rise of 1318 IU was detected after 12 hours. The
clinical course was uncomplicated until the fourth day,
when he developed further chest pain associated with
recurrent ST segment elevation in the inferior leads.
He was given another dose of streptokinase (1 5 million
units) over 30 minutes. Hydrocortisone was not given
beforehand. Immediately after the streptokinase
infusion he had rigors and became feverish. He had
no rash or bronchospasm, and his blood pressure
remained stable. Cardiac enzyme activities did not rise
and recurrent myocardial infarction was prevented.
Over the next few days, however, he developed a
pronounced plasmacytosis and renal failure.

Initial investigations, including a full blood count,
serum creatinine and urea measurements, and urine
microscopy, gave normal results. On day 8 the total
leucocyte count was 11-5x109/l, lymphocytes were
1 46x109/l, and a few "variant" lymphocytes were
seen in the blood film. On day 9 an appreciable
plasmacytosis was noted in the blood film, with a total
leucocyte count of 171 x l09/l, plasma cell count of
1 20x 109/l (7%), and plasma blasts count of 2-22 x 10A/
(13%). Haemoglobin concentration was 156 g/l,
platelets were 258 x 10A/l, and erythrocyte sedimenta-
tion rate was 46 mm in the first hour. Serum IgG
concentration was 22 8 g/l with normal serum IgA and
IgM values. Serum protein electrophoresis showed

a diffuse increase in gammaglobulins without a
monoclonal band. Serum C3 was 1-67 g/l and serum C4
0-43 g/l. The urine protein value was + +; the sediment
contained many leucocytes and fine granular casts, few
hyaline casts, and no erythrocytes or erythrocyte casts.
Electrophoresis ofa concentrated urine sample showed
a large amount of protein but no free light chains. The
antistreptolysin 0 titre was 340 IU. Antinuclear
antibodies were absent, and a direct Coombs test gave a
negative result. His renal function, previously normal,
deteriorated on day 8 with a serum urea value of
14-9 mmol/l and a serum creatinine value of 220 [tmol/l
(see figure). There was a subsequent progressive
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Relation between serum creatinine concentration, percentage ofplasma
cells, and time after administration of streptokinase

improvement in renal function, and the urea and
creatinine concentrations had returned to normal by
day 14. Plasma cells and plasma blasts had disappeared
from the blood film by day 12, when the total leucocyte
count was normal.
The patient made a complete recovery and coronary

artery surgery was performed for persisting severe
angina.

Comment
Allergic reactions to streptokinase have been

reported in 1 7-18% of cases.4 The manufacturer's data
sheet recommends that streptokinase should not be
administered to patients who have received the drug
five days to three months previously. We thought that
it was safe for our patient to receive a second dose of
streptokinase within four days of the initial treatment.
To our knowledge there has been only one previous
report of plasmacytosis after streptokinase treatment.5
The course ofour patient's illness would suggest that

the immune mechanism was an allergic or immune
reaction to streptokinase with a dramatic rise in the
number of plasma cells and plasma blasts after the
second infusion of streptokinase. The high absolute
plasmacytosis-3-42x 1O/l (20%), with a higher
proportion of plasma blasts with a high nucleocyto-
plasmic ratio and nucleoli compared with plasma
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