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Abstract
The purpose of this study was to detect elevated uric acid level in maternal blood, presumably due to decrease renal urate
excretion, for early detection of hypertensive disorder in pregnancy.
This study showed that serum uric acid was significantly elevated in all cases of preeclampsia. The present study showed
that serum uric acid levels were significantly elevated in eclampsia as compared with the levels in pregnancies complicated by hypertension (p<0.05). The level of uric acid above 4.5 mg/dl is indicative of preeclamptic process and in such cases;
the subjects deserve careful and close clinical follow up. Increasing higher concentration of uric acid i.e. 5.7 mg/dl,
6.3mg/dl, and 6.72mg/dl was observed in pregnancy with chronic hypertension, preeclampsia and eclampsia respectively.
These results showed that serum uric acid could be used as a sensitive indicator of severity of preeclampsia. Out of 100
cases, there were 20 preterm baby and others such as stillbirth and IUD. So, these entire abnormal fetal outcomes were in
the hyperuricaemic group and 5.37 times higher as compared to low serum uric acid group. Mean birth weight of
preeclampsia and eclampsia were 2.31kg and 2.30kg respectively compared with 2.5kg in chronic hypertension group.

Introduction
Hypertensive disorder of pregnancy are responsible for a
significant amount of maternal and perinatal morbidity
mortality. Pregnancy may induce hypertension in women
who are normotensive before pregnancy and may aggravate hypertension in those that are hypertensive before
pregnancy.1,2
Studies shows that preeclampsia is responsible for 10–15%
of maternal death. But there is no community based statistics regarding preeclampsia and eclampsia in Bangladesh.
Health facilities available in our country are deficit than
that of our neighbours.3,4 Therefore, both incidence and
prevalence of preeclampsia and eclampsia probably higher
in our country. In Dhaka Medical College hospital from
1998 to October 2000, maternal mortality rate was 28 per
1000 total birth. Among the causes of maternal death,
eclampsia ranks first that is 47.8%.5

Confirm that hypertensive disorder of pregnancy is still the
2nd most common cause of maternal mortality, accounting
for 15.5% direct death. Hypertension in pregnancy is also
responsible for 18% of fetal and infant mortality and 46%
of infants born small for gestational age.6-8

Early screening for preeclampsia may allow vigilant antenatal surveillance and appropriate timing of fetal delivery
in order to avoid serious sequelae. Unfortunately, various

haemodynamic and biochemical measures have been found
to have limited accuracy as screening measures for this
condition.

Elevated uric acid level in maternal blood, presumbly due
to decreased renal urate excretion, are frequently found in
women with preeclampsia. Various studies conducted to
find out the relationship between elevated serum uric acid
level and preeclampsia.9

Studies of serum uric acid level in normal and hypertensive
pregnancy and its relation with the early diagnosis of
preeclampsia, severity of preeclampsia and associated perinatal outcome have been done in various parts of the world
by many workers.10-16 As there are evidences from studies
in other countries, in this study it would be explore
wheather raised serum uric acid has an adverse effect on
perinatal outcome in preeclamsia and eclampsia

Aims and objectives

To determine the relationship between hyperuricaemia and
fetal outcome in hypertensive disorder of pregnancy.
Material and methods

The prospective study was carried out in the Department of
Gynecology and Obstetrics, DMCH and BSMMU during
the period of July 2007 to June 2008. One hundred preg-
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nant women with hypertensive disorders such as
preeclampsia, eclampsia and chronic hypertension were
taken as case. Hundred women with normal pregnancy
were taken as control. Blood for serum uric acid were taken
and determined by enzymatic colorimetric method.
Results

This was a cross sectional case control study. Mean age of
the subjects was 25.15±5.0 years in case group and
23.14±4.6 years in control group.
Table I: Family history of hypertension

p value ≤ 0.05 is significant.

Table II: Fetal outcome in different hypertension group
subjects.

p value ≤ 0.05 is significant

Table III: Comparison of good and bad fetal outcome
according to serum uric acid.

p value ≤ 0.05 is significant

Table IV: Outcome of pregnancy and serum uric acid
level.

p value ≤ 0.05 is significant
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Discussion
Preeclampsia has been traditionally defined as a triad of
hypertension, edema and proteinuria. It is now recognized
that edema is so consistent a part of normal pregnancy that
it has little or no value as a diagnostic sign of preeclampsia. Preeclampsia is a late and inconstant feature of the disorder. So, the only useful early sign is a change in the blood
pressure. Because blood pressure measurement contains
many errors, this only early diagnostic sign of preeclampsia is unsatisfactory. A rising serum uric acid is now recognized as an early feature of preeclampsia and its measurement greatly increases the accuracy of diagnosis.11-13

This study showed that serum uric acid was significantly
elevated in all cases of preeclampsia. Table shows the figures quoted by some of the investigators and compares
them with this study. Increased serum uric acid level is an
early and characteristic feature of preeclampsia, which
helps to differentiate this disorder from essential and other
chronic forms of pre-existing hypertension complicating
pregnancy.10-16

In a carefully controlled and extensive investigation, Lim
and Frideman measured serum uric acid concentration in
healthy pregnant females, patients with preeclampsia and
patients with hypertensive vascular disease. They determined the mean serum uric acid level in the last trimester
of pregnancy for the normal women to be 3.5 ± 0.6 mg%.
Patients with hypertension had similar concentration of
serum uric acid, 3.7±1.1 mg/%, whereas the mean level for
patient with histologically proven preeclampsia was
6.4±1.7 mg/%. Thus a significant increase in mean serum
uric acid concentration was present in patients with
preeclampsia compared to those with hypertensive vascular disease and normal pregnant women.20, 21 Based on
careful clinical criteria in addition to histological examination of the kidney in preeclampsia, these authors brought
strong evidence to support the presence of hyperuricaemia
in toxemia of pregnancy. Furthermore, they reported
patients with microscopically determined glomerular alterations whose blood urea nitrogen and non-protein nitrogen
concentration were not elevated and yet demonstrated
increased uric acid concentration. Thus these authors
showed the usefulness of serum uric acid measurements as
an early and sensitive indicator of the presence of the preeclamptic state. Comparison of the serum uric acid determination in normal pregnancy, mild preeclampsia and
severe preeclampsia was done, in some of the previously
published reports and in the current study.

Lim et.al. studied 17 pre-eclamptic, 22 hypertension and 13
normal pregnant women in the 3rd trimester. The study
found that serum uric acid levels were significantly elevat-
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ed in pre-eclamptic patients. The mean serum uric acid
level for pre-eclamptic patients was 6.6 mg/dl as compared
with 5.4 mg/dl for hypertensive patients and 4.2 mg/dl for
the normal pregnant women.

The present study showed that serum uric acid levels were
significantly elevated in eclampsia as compared with the
levels in pregnancies complicated by hypertension
(p<0.05). The level of uric acid above 4.5 mg/dl is indicative of preeclamptic process and in such cases; the subjects
deserve careful and close clinical follow up. Increasing
higher concentration of uric acid i.e. 5.7 mg/dl, 6.3 mg/dl,
and 6.7 mg/dl was observed in pregnancy with chronic
hypertension, preeclampsia and eclampsia respectively.
These results showed that serum uric acid could be used as
a sensitive indicator of severity of preeclampsia.

Mustaphi and Gopalan found that an elevation of the mean
values for uric acid correlated with the degree of severity
of the toxemia. Lim and Frideman in 1998 found that the
concentration of serum uric acid also correlated well with
severity of the glomerular lesion. Anna and Leo concluded
that the level of serum uric acid appears to be a sensitive
index of the severity of preeclampsia.17, 20,21

This study of 100 patients with hypertensive disorder of
pregnancy shows that serum uric acid level is an useful
index of fetal status and this results are comparable to those
of Lim & Frideman, Anna & Leo Kee-Hak Lim, Williams
& Galernea. The increase in mean serum uric acid was
more evident in women with eclampsia and preeclampsia,
i.e. 6.8 mg/dl and 6.3 mg/dl respectively- when compared
with values in chronic essential hypertension with pregnancy (5.7 mg/dl).22-28
Out of 100 cases, there were 20 preterm baby and others
such as stillbirth and IUD. So, these entire abnormal fetal
outcomes were in the hyperuricaemic group and 5.3 times
higher as compared to low serum uric acid group.29

The mean duration of gestation at delivery was also significantly lowered in preeclampsia and eclampsia. These findings were consisted with Varma and Williams et al. who
found that perinatal morality was markedly increased when
maternal serum uric acid concentration were raised, generally in association with preeclampsia and eclampsia.
Maternal hypertension, even severe, without hyperuricaemia was associated with good prognosis for the fetus.35,
38,43

The mean birth weight of infants was also reduced in the
preeclampsia and eclampsia group compared with patient
with chronic hypertensive group. Mean birth weight of
preeclampsia and eclampsia were 2.31kg and 2.30kg
respectively compared with 2.5kg in chronic hypertension
group.
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Patients with severe hypertensive group, when associated
with rising serum uric acid levels, had a higher incidence of
fetal distress, low birth weight infants, a higher perinatal
mortality rate and higher incidence of premature intervention of pregnancy.35, 36

The estimation of serum uric acid levels does help to identify those fetuses at risk of developing IUGR and also helps
to identify the severity of the hypertensive disease, which
is not always obvious as assessed on the basis of blood
pressure levels measurements. Patient with chronic hypertension had a better fetal outcome compared to those who
had preeclampsia with high uric acid level. However the
outcome for the fetus was significantly unsatisfactory
when chronic hypertension was associated with high or rising serum uric acid levels.30, 31

This study indicated that in pregnant women with hypertension, measurement of serum uric acid is a better indicator of the fetal consequences of preeclampsia than the
measurement of blood pressure itself. In established
preeclampsia the diagnosis is usually clinically evident and
the elevation of serum uric acid will simply confirm the
diagnosis.32-34 But since urate retention is an early feature
of the disorder, serum uric acid measurement is of the
greatest value where the diagnosis of preeclampsia is in
doubt or hypertension of unknown aetiology is present.
According to Williams et.al. the time of onset of
preeclampsia is of great importance in determining the
final outcome of the fetus because the only treatment for
the disorder in quick delivery. Since preeclampsia is usually relentlessly progressive disorder, if it starts between 24
and 30 weeks of gestation it may readily progress either to
intrauterine death or to a dangerous illness demanding
delivery at a time when neonatal survival is unlikely. It is
in this difficult situation of early onset of preeclampsia that
raised serum uric acid levels correlate most closely with
fetal outcome. It is, therefore, possible to the serial measurements of blood pressure and serum uric acid to diagnose
the onset of preeclampsia.37-40 The time at which the serum
uric acid concentration begins to rise is an approximate
indicator of the time of onset of the preeclampsia.41-43
The value of measuring serum uric acid in hypertensive
pregnancy is greatest between 24 and 32 weeks of gestation. Low values indicate a good prognosis for the fetus.44
Rising or high values at this time indicate high-risk cases
which are better managed and treated in hospital. Early bed
rest, monitoring of fetal well being in utero and anticipation of maternal problems related to preeclampsia then
ensure the best chances for bringing the pregnancy to stage
where planned delivery prevents serious maternal complications and gives the best possible chance of fetal survival.
The measurement of serum uric acid is thus of great diag38
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nostic and prognostic value for fetus. This study shows that
serial estimation of serum uric acid levels in pregnancies
complicated by both preexisting hypertension and
preeclampsia help to assess the severity of the illness, and
to identify those fetuses that are likely to have IUGR and a
high perinatal morbidity and mortality. Because laboratory
investigation of serum uric acid is simple, it can be easily
performed in any laboratory.
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