
nge of cut-offs_ Beyond this, one needs to consider the
:curacy of a particular cut-off (the percentage of correct
agnoses) and the costs involved (not necessarily purely
lancial) of the false positives and false negatives. The
)nditional weight screen at the 10% cut-off, for instance,
'th a 10% prevalence of UGA births, would have 72.7%
:curacy, Le. 72_7% of pregnancies followed up in this way
ould be correctly diagnosed. Of the misdiagnoses (27.3%),
6% would be UGA births (66% of UGA births would be
,ssed) and 20.7% normal births (misdiagnosed as UGA)
able 11).
Despite the improvement in screening quality obtained by
corporation of information on the prior path, neither chart
::>pears to offer a screening tool for UGA births that
arrants the diligent measuring of weight that is going on in
JSy clinics. There may well be other problem outcomes
isociated with pregnancy for which weight gain does
-ovide a useful screen (perhaps as an early indicator of
'pertension), but at least in the context of screening for
GA births no strong evidence emerges for the continuation
these routine measurements and this analysis hopefully

-ovides a telling example of the value of fonnaJ assessment
: the usefulness of routine measurement.
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Are high uric acid levels in
patients with early
pre-eclampsia an
indication for delivery?
H J Odendaal, M E Pienaar

Objective. To compare the perinatal mortality rates of pre

eclamptic patients with high, normal and low uric acid
levels.

Design. Prospective anaJytic study.
Setting. Tertiary hospital to which many patients with

severe pre-eclampsia are referred.
Subjects. Two hundred and twenty-nine patients with

severe pre-eclampsia

Intervention. Delivery for matemal or fetal reasons, not
taking uric acid levels into account.

Main outcome measure. Perinatal mortality rate_

Results. The mean uric acid level prior to delivery at a
mean gestational age of 30.9 weeks was 0.4 mmol

(SO 0.11). Twenty patients had uric acid levels of
0.28 mmolll or lower and 25 patients values of 0_52 mmolll

or higher. The mean gestational age at admission and the
admission-delivery intervaJ for the high, nonnaJ and low

uric acid groups were 29.2 weeks, 11.8 days; 29.2 weeks,
13.3 days and 27.1 weeks, 13 days respectively. For

babies who weighed 1 000 9 or more at delivery, the
perinatal mortality rates were 40, 11 and 50 respectively.

Conclusion. There is no evidence from this study to

support the association between perinatal deaths and
higher uric acid levels in patients with severe pre
eclampsia

S Afr Med J 1997; 87: 213-218_

Plasma urate levels in pregnancy increase before patients
develop pre-eclampsia.1

.2 Perinatal mortality is markedly
raised when maternal plasma urate concentrations are
raised, especially when the pre-eclampsia is of early onset.1

£

Plasma urate concentrations above the normal level in
patients with pre-eclampsia are also associated with low
birth weighr and growth retardation.s Rapidly rising urgte
levels have been demonstrated to predict fetal distress
reHabty.S For these reasons it has been suggested that the
pregnancy be terminated when urate levels increase rapidly
in patients with pre-eclampsia.s But the predictive value of
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high uric acid levels has also been questioned, given that
values of normal and pre-eclamptic patients frequently
overlap.7

However, the reports on increased perinatal mortality were
published some time ago,3,~ before the value of frequent fetal
heart rate monitoring in patients with severe pre-eclampsia
became known.' In the meantime it has also been
demonstrated that expectant management of patients with
severe pre-eclampsia improves perinatal outcome and that
neonatal survival largely depends on gestational age at
delivery.i.la In these studies we frequently observed high
maternal uric acid values in patients whose fetal heart rate
patterns remained normal for several days or even weeks.
We therefore began to question the necessity to deliver
patients with severe pre-eclampsia because they had high
uric acid values. We therefore analysed uric acid values in
229 patients with severe pre-eclampsia.

Methods
The definition and management of severe pre-eclampsia
have been described previously.ilt In these studies,
treatment entailed the administration of magnesium sulphate
for 24 hours after admission and the tight control of blood
pressure. Oihydralazine was used for acute controL
Thereafter methyldopa was used, with prazosin as the
second and nifedipine as the third drug, to maintain the
blood pressure between 140/90 and 150/100 mmHg. The
fetal heart rate was monitored at least every 6 hours for the
early detection of fetal distress caused by a possible sudden
onset of abruptio placentae. Patients were delivered once a
gestational age of 34 weeks had been reached or when
materna! reasons or abnormal fetal heart rate patterns were
an indication for earlier delivery. Tygerberg Hospital growth
curves were used to assess whether newborns were small
for gestational age. 12

Blood was taken for uric acid estimation on admission
and twice a week until delivery. For this study only the level
from the last test was analysed. Plasma uric acid was
assayed by the automated urikinase method on a
Technican SMAC machine. At 0.15 mmolll our laboratory's
coefficient of variation is 10.9%, at 0.55 mmovt 2.8% and at
0.91 mmol/l 1.7%. The method of analysis did not change
during the stUdy period.

Firstly, the means and standard deviations (SOs) of the
uric acid levels were assessed. Patients were then divided
into three groups: a high uric acid group with levels 1 SO
above the mean, a normal group and a low uric acid level
group where the values were 1 SO below the mean. These
three groups were then compared in respect of perinatal
outcome. Means were compared with Student's t-test or the
Mann-Whitney U-test when the distribution of results was
not normal. Proportions were compared with a Chi-square
test or, when the numbers were small, Rsher's exact test.
A P-value of less than 0.05 was regarded as significant.

Results
The mean uric acid level of the 229 patients was 0.4 mmoVI
and the standard deviation 0.11. Twenty-five patients had

_ Volume 8i ::-10. 1 Ftbroary 1997 SA..~fJ

uric acid levels ~ 0.52 mmoVI, 184 patients had values of
0.4 ± 0.11 mmoVl and 20 patients had values :s;: 0.28
mmoVI. The mean ages of patients in these three groups
were 27 years, 26 years and 26.8 years respectively (Table
The proportions of primigravidas ranged from 24% in the
high uric acid group to 35% in the normal group. Four
patients (17%) in the high uric acid group gave a history of
hypertension prior to pregnancy as did 4 patients (25%) in
the low uric acid group. Six patients (24%) in the high uric
acid group received no antihypertensive drugs, 17 (68%)
one or two drugs and 2 (8%) more than two drugs. In the
normal uric acid group these numbers were 66 (36%), 101
(55%) and 17 (9%) respectively. In the low uric acid group
10 (50%) patients received no antihypertensive drug, 6
(30%) one or two drugs and 4 (20%) more than two drugs.
Gravidity of the three groups of patients was comparable
(Table I). Gestational ages of the high and normal uric acid
groups were similar, but that of the low-value group 2w~
less. However, the differences were not significant. Systolic
blood pressures were comparable, but diastolic values on
admission were significantly higher in the high uric acid
group than in the low-value group. In the high uric acid
group 24 patients (96%) had 2+ or more proteinuria
according to dipstick testing on admission to hospital. In the
normal and low uric acid groups the figures were 158 (86%)
and 14 (70%) respectively. The mean haematocrit on
admission in the high uric acid group was 40%, in
comparison with 36% in the low-value group (P < 0.05).
Blood urea values on admission were significantly lower in
the low uric acid group than in the other two groups.
Creatinine clearance values were comparable and the
admission-delivery periods almost identical (Table I).

Blood pressure before delivery in the high uric acid group
was significantly tower than in the normal group
(fable 11). Haematocrit values were now more comparable,
but urea values differed significantly between all three
groups. Creatinine clearance levels were comparable.

Four, 22 and 7 patients in the high, normal and low uric
acid groups respectively delivered before 28 weeks'
gestation and their weight for gestational age could
therefore not be assessed. Of the remaining patients 38%,
55% and 23% respectively of the different groups had
small-for-gestational-age babies. The difference ben....een the
normal and low uric acid groups was statistically significant
(Table Ill).

Birth weights at delivery were comparable between the
high and normal uric acid groups, but significantly lower in
the low-value group. However, gestational age at delivery in
the low uric acid group was 2 weeks less than in the other
two groups (Table 11). Fetal reasons as an indication for
delivery occurred more frequently in the low uric acid group.
Perinatal mortality rates of the three groups ranged between
109 and 300. For babies who weighed 1 000 g or more at
birth the perinatal mortality rates were 40, 11 and 50 per
1 000 for the high, normal and low uric acid values
respectively (Table Ill).

Discussion
This study once again confirmed the findings of many
previous studies that plasma urate values are increased in



Table I. Comparison between different uric acid values - admission data

A. High uric acid B. Normal uric acid C. Low uric acid
(.. 0.52 mmol/1; N = 25) (0.4 ± 0.11 mmoVl; N = 184) (<; 0.28 mmol/1; N ~ 20) P-value

Age (yTs)
Mean 27.0 26.0 26.8 NS
SO 6.8 6.0 8.8
Median 25 25 26

Primigravidas 24% 35% 30%
Gravidity
Mean 2.9 2.5 2.7
SO 1.8 1.6 1.5 NS
Median 2 2 3

Gestational age (wks)
Mean 29.2 29.2 27.1 BIG P < O.OST
SO 3.7 3.6 4.5
Median 29 30 27

SBP(mmHg)
Mean 154 156 153 NS
SO 18 24 22
Median 150 150 150

OBP (mmHg)
Mean 105 100 97 NG P< 0.05"
SO 9 13 11
Median 100 100 95

Haematocrit (%)
Mean 40 37 36 AlC P < 0.05T
SO 7 5 4
Median 38 37 36

Urea (mmolJ1)
Mean 4.4 4.0 3.1 NG P< 0.05"
SO 1.2 1.5 1.1 BlGP<O.OS·
Median 4.4 3.7 3.2

Creatinine clearance (mVmin)
Mean 96 105 105
SO 33 38 47 NS
Median 90 97 94

Days before delivery
Mean 11.8 13.3 13.0
SO 7.7 12.2 8.3 NS
Median 11 11 12

• Student's t-test.
t Mann-Whitney U-test.
SBP ::: systok:: blood pressure; DBP ::: diastolic blood J)feSSUI'e.

pre-eclampsia2..3 In addition, patients with a uric value of
more than 1 SO above the mean had significantly higher
diastolic blood pressures and haematocrit levels than
patients with values of more than 1 SO below the mean.
Blood urea values on admission were also higher in patients
with high uric acid values. In this study the mean vaJue was
0.4 ± 0.11 mmol/1. Although values of diflenent laboratories
cannot be compared directly, it is interesting to note that
Redman et ai' regarded 0.24 mmol/1 at 28 - 32 weeks and
0.36 mmoVl after 32 weeks as the upper levels of normal.
As the use of antihypertensive drugs is associated with
increased uric acid values,lJ,l. it is possible that this
medication might have had an effect in this study as only
the last values were used for the analysis. As pre-eclampsia
is usually a disease of the primigravida, it is interesting to

note that only 24 - 35% of the different groups in this study
were primigravidas. Patients with severe early pre-eclampsia
are more likely to have an underlying medical disorder than
those with disease of later onset.I~" The early onset of pre
eclampsia in our study and the small number of
primigravidas invotvect, support the possibility of an
underlying medical condition.

This study also confirms the association between uric acid
values and intra-uterine growth retardation..t.-6 In the high uric
acid group 38% of babies were growth retarded, as were
55% in the normal group. Significantly fewer small-for
gestational-age babies were born to mothers wnh uric acid
levels 1 SO below the mean. This group also had the lowest
blood pressure, haematocrit and blood urea values. It is
therefore most likely that their pre-eclampsia was less severe.
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able 11. Comparison between different uric acid values - data before delivery

A High uric acid B. Normal uric acid C. Low uric acid
('" 0.52 mmOVI; N ~ 25) (0.4 ± 0.11 mmoVI; N ~ 184) (s; 0.28 mmol/l; N = 20) P-vaJue

3estational age (wks)
Mean 30.8 31.1 28.7
SO 3.B 3.3 4.2 NS
Median 30 32 29

,BP (mmHg)

Mean 142 153 150 NB P<0.05"
SO 18 22 28
Median 140 150 140

lBP (mmHg)
Mean 90 97 96 NB P<0.05"
SO 9 13 18
Median 90 100 90
laematocrit (%)
Mean 38 36 34
SO 6 5 8 NS

Median 39 37 34
Jrea (mmoVl)
Mean 6.6 5.1 3.6 NB P<0.005t
SO 1.8 1.7 1.3 NC P< 0.005t

Median 6.5 5.0 3.4 BIC P < 0.005t

";reatinine clearance (mmol)
Mean 84 101 84
SO 29 33 37 NS
Median 80 95 80
Studerrr:'s t-test.

. MaM-Wttitney U-test.

Table Ill. Neonatal outcome

A High uric acid 8. Normal uric acid C. Low uric acid

('" 0.52 mmol/l; N ~ 25) (0.4 ± 0.11 mmol!l; N ~ 184) (s; 0.28 mmol/l; N = 20) P-value

Birth weight (g)
Mean 1400 1357 1 100 BlC P < 0.05"
SO 548 516 535
Median 1 447 1315 1088 BlC P < 0.05t

SGA 38% 55% 23%
Indications for delivery

Maternal 12 94 7
Fetal 6 48 7
Maternal and fetal 6 30 3
Spontaneous onset 0 3 0
Induction for IUO 1 6 2
Induction after 34 weeks 0 3 1

Caesarean sections 72% 66% 60%
Perinatal outcome

Alive 18 145 11
Abortion « 500 g) 0 7 2
IUD 3 11 4
All NND 4 21 3

PNM rate 200 (5125) 109 (201184) 300 (6120)
PNM rate

(birth weight'" 1 000 g) 40 (1/25) 11 (21184) 50 (1/20)
• Student's Hest.
T FISher's exact test.
IUO ::. intra-uterine death: NNO :: neona:tal death: PNM = perinatal mortality (onty neonatal deaths WIttun 7 days COI'l$Idef'ed): SGA = smalllor gestatJOOal age.
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With regard to blood pressure values before delivery, it is
interesting to note that better control was achieved in the
high uric acid group, but it was also this group that showed
the greatest increase in blood urea values.

Patients in the low uric acid group were admitted to
hospital about 2 weeks earlier than those in the other groups
and were delivered about 14 days earlier. This group's
babies therefore weighed significantly less at delivery. In
contrast to the other two groups, fetal indications for
delivery occurred more frequently in the low uric acid group.
The reasons for this are uncertain. Because of the small
number of patients in this group and the earlier delivery,
comparison of their perinatal mortality rate with those of the
other two groups Will, to a certain extent, be biased.

The fact that the perinatal mortality rate was not higher in
the high uric acid group, in spite of higher initial diastolic
blood pressure and blood urea values, calls into question
the belief that raised uric acid values are associated with
more perinatal deaths. Better control of blood pressure was
obtained in the high uric acid group. This also demonstrates
that tight control of blood pressure with several drugs is not
associated with more perinatal deaths.

As this study could not confirm the association between
more perinatal deaths and high uric acid values, we advise
that uric acid values per se should not influence one's
decision to deliver patients with early severe pre-eclampsia.
The decision to deliver should be individualised for different
patients, with the maternal and fetal dangers carefully
balanced against one another.

We wish to thank the MAC for financial support and our
research nurse, Erna Carstens, for her hard and precise work.
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The impact of the manual
vacuum aspiration (MVA)
technique on health care
services at Queen Elizabet~

Central Teaching Hospital,
Blantyre, Malawi
V M Lema, L A R Mtimavalye, G C Thole, M T Mvul.

Objectives. To assess the impact of the manual vacuum

aspiration (MVA) technique on health care services and its

acceptability to patients and staff.

Design. Prospective descriptive survey.

Setting. The university teaching hospital, Blantyre,
Malawi.

Participants. All 456 patients who had MVA for treatmen'

or investigation between 10 January and 9 April 1994, the

nurses and doctors working in the unit and hospital

administrators.

Main outcomes. Proportion of incomplete abortion

patients who had MVA, the need for pain relief, patients'

reactions, staff opinion, and reduction in ward occupancy

rates and duration of hospitalisation.

Results. Of the total, 97.4% had MVA for treatment of

incomplete abortion; these comprised 81.2% of all

incomplete abortion patients treated during the study

period. The mean volume of uterine contents was 33.4 ml.

There was no relationship between the volume and either

the gestational age or uterine size (P > 0.05). Only 10.7%

of patients required pain relief. The bed occupancy rates

in the gynaecological ward dropped from an average of

150% before to 130% after the introduction of MVA, and

the mean hospital stay was reduced from 3 days, with

78.4% staying for more than 2 days, to 2 days, with 52%

staying for less than 24 hours (P < 0.05). Most patients

expressed general satisfaction with the method, while the

staff were happier because their work had been made

easier. There were no major complications associated with
the procedure.

Conclusion_ The findings show that MVA is a safe,

reliable, effective and acceptable method of treating

incomplete abortion, and can conserve hospital resources.

S Afr Med J 1997: 87: 218-224.
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