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Is serum uric acid level a predictor for
maternal and foetal outcome in pregnancy

induced hypertension?
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ABSTRACT

Objectives: Aim of this study was to identify the correlation between serum uric acid level
and maternal and foetal outcome in pregnancy induced hypertension

Materials and methods: This prospective study was done in eclampsia unit of Dhaka
Medical College and Hospital between January 1998 and April 2001. Five hundred cases
of pregnancy induced hypertension (PIH) were reviewed. Among them 418 cases were
eclampsia and 82 cases were imminent eclampsia between the gestational age of
28—40 weeks. Serum uric acid, 24 hours urinary total protein (UTP), serum urea, creatinine,
SGOT, SGPT and platelet count was estimated. A simple regression analysis was done
between serum uric acid and other maternal and foetal parameters to find out any significant
correlation between them. A p value of <0.5 was considered significant.

Results: Serum uric acid level was 3.5 mg/dl-9.89mg/dl with a mean value of 6.4mg/dl *
1.20. Correlation of uric acid with birth weight r = .02, intrauterine death (IUD) r = .25,
Diastolic blood pressure r = .15, Systolic blood pressure r = .09, platelet count r = .17,
maternal death r = .07 and UTP r = .31. In all this cases p is not significant except UTP
where p = .02.

Conclusion: High serum uric acid level might bear a bad prognostic value but only high
serum level of uric acid is not predictive for foetal and maternal outcome.
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INTRODUCTION

Hypertension during pregnancy has significantly
greater influence on maternal and foetal mortality and
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morbidity’. It has been emphasized that the clinical
syndrome is the manifestation of an illiness which starts
early in pregnancy?. There is evidence that impaired
trophoblastic invasion into maternal spiral arterioles
plays an important pathogenetic role. This incomplete
remodeling of the spiral arteriolar wall occurs at
16-20 weeks gestation as a result of failure of the
second wave of trophoblastic invasion?®.

Diagnosis of hypertensive disorder of pregnancy in its
initial clinical stages can be difficult since the only
clinical sign is hypertension. Thus many attempts have
been performed to find out useful clinical and
biochemical tests for an early diagnosis. Since the
pathogenic mechanisms behind pregnancy induced
hypertension (PIH) are totally different from other
hypertensive disorders of pregnancy, biochemical
markers are generally chosen on the basis of peculiar
pathophysiological aspects of the disease. Therefore,
since the pathophysiology of PIH includes endothelial
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damage*, a number of potentially useful biochemical
markers of endothelial damage have been proposed.

The oldest and probably most often studied laboratory
test, other than urinary protein determination, in the
investigation of PIH is the serum concentration of uric
acid®. Whether the cause of increased serum uric acid
concentration in PIH is secondary to a true tubular
damage because of the renal vasoconstriction and
ischemia, or to a pure functional adaptation due to
the well known hypovolemia existing in this disease, is
not known. Despite the fairly large number of reports
dealing with uric acid in patients with diagnosed PIH,
few data are available with regard to the predictive
value of uric acid serum concentration for this disease.

Pregnancy induced hypertension (PIH) is a multiorgan
disorder and approximately 30-60% of patients with
disorder show evidence of renal involvement with
elevated serum uric acid and creatinine levels®. There
is an association between elevated serum uric acid
levels and eclampsia preeclampsia and it has been
suggested that the serum uric acid concentration is
the most sensitive indicator of eclampsia and
preeclampsia available to clinician’. Evidence suggests
that decreased glomerular filtration rate and renal
tubular excretion may be responsible for the rise in
serum uric acid levels in PIH. This lesion may lead to
tubular necrosis and renal failure and residual renal
function impairment®®. Many investigators documented
a correlation between hyperuricemia and severity of
disease and neonatal morbidity and they found serum
uric acid as a better predictor for low birth weight
than other parameters'®'. Therefore we performed
this study to determine the correlation between serum
uric acid with maternal and foetal outcome in terms of
mortality and morbidity in PIH.

MATERIALS AND METHODS

We reviewed 500 patients of PIH prospectively in a
special eclampsia care unit of Dhaka Medical College
and Hospital. Among them 418 were patients with
eclampsia and 82 were imminent eclampsia between
the gestational age of 28-40 weeks. Disease was
documented by high blood pressure, proteinuria,
oedema, blurred vision, headache, and convulsion.
All patients had a live foetus at the time of enrolliment.
Samples were collected for 24 hours urinary total
protein (UTP), serum urea, uric acid, creatinine, SGOT,
SGPT and platelet count from all antepartum patients.
A few patients whose gestational age was <37 weeks
and patients were completely stable within 24 hours
observation with satisfactory test results were
treated conservatively and others terminated either
by induction followed by vaginal delivery or

caeserean section or by elective caeserean section.
Ultrasonography was performed in patients who
were treated conservatively and the laboratory
investigations were repeated weekly or biweekly
depending on initial values. Pregnancy was
terminated either by completion of 36 weeks or due
to failure to respond to treatment like uncontrolled
blood pressure in spite of adequate antihypertensive
therapy, persistent headache, epigastric pain, or due
to development of any complications like vaginal
bleeding, ruptured membrane, recurrent fit, foetal
distress, foetal death and static foetal growth.
Analysis was made on level of serum uric acid and its
correlation with foetal and maternal outcome. A simple
regression analysis was done and a p value of
<0.5 was considered significant.

RESULTS

Most of the patients were young primiparous. The
average age was 22.40 = 4.21 and 72.77% patients
were primiparous. Table 1 shows the value of uric
acid. SGOT, SGPT, UTP, Platelet count, SBP, DBP.
The mean serum uric acid value was 6.4 = 1.20.
Table 2 shows the correlation of serum uric acid
values with selected clinical outcome like blood
pressure and platelet count, UTP of mother and
birth weight and still birth rate of foetus. There is a
correlation between uric acid and all the parameters
mentioned but it is not significant. Correlation with
birth weight r = .02, intra uterine death (IUD) r = .25,
DBP r = .15, SBP r = .09, platelet count r = .17,
maternal death r = .07. In all these cases p is not
significant. Only UTP showed a significant relationship
r=.31p=.02.

TABLE 1
Patient’s parameters at admission

Parameter Range MeantSD
Systolic blood pressure 140-190 [155.04 £ 12.52
Diastolic blood pressure 90-135 110.54 £ 11.56
24 hour UTP (g/24h) 0.15-7.45 250+ 6.76
Urea (mg/dl) 20-65 42.45 + 7.35
Creatinine (mg/dl) 0.7-3.8 1.35 £ .65
Uric acid (mg/dl) 3.5-8.89 54+1.23
SGOT (IU/L) 10-45 18.78 £ 8.05
SGPT (IU/L) 8-42 20 + 10.58
Platelet count (n/mm3) 50-350 200 + 50.52
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TABLE 2
Correlation of uric acid level with maternal and foetal parameters
Parameters r P
Birth weight (Kg) Mean + 2.1+ 047 .02 91
Still birth (%) 23.02 25 .06
SBP (mmHg) Mean + SD 155.04 £ 12.52 .09 .53
DBP (mmHg) Mean + SD 110.54 £ 11.56 15 27
Platelet count (n/mm? Mean + SD 200 + 50.52 A7 22
Urinary total protein (g/24h) Mean + SD 2.50 + 6.76 .31 .02
Maternal death % 4.6 .07 .83

DISCUSSION

Uric acid excreted through kidney with difficulties due
to its relative insolubility. A rise in plasma uric acid
may indicate renal involvement or impairment when
other metabolic end product such as plasma creatinine
and urea remain within normal range. It is primarily
secreted by the distal tubules and the secretion is
dependent upon the renal blood flow. In hypertensive
disorder of pregnancy as there is generalized
vasospasm renal blood flow also reduced due to
spasm, which causes renal damage and impairs
function. As a result uric acid levels rise due to defective
excretion through kidney. So high level of serum uric
acid is an indicator of renal dysfunction. Redman et
al'* suggested that serum uric acid is a useful indicator
of the risk of perinatal mortality in women with
hypertension in pregnancy.

In this study a simple regression analysis was
performed between uric acid and other parameters,
which failed to show any strong correlation between
levels of uric acid and blood pressure, platelet count,
birth weight, stillbirth and maternal death. Correlation
with birth weight r = .02, IUD r = .25, DBP r = .15,
SBP r = .09, platelet count r = .17, maternal death
r = .07. It did not show any significant correlation.
Some researchers showed a strong association
between hyperurecemia and the severity of the
disease'®'215, Lim and associates'® found a weak
correlation between serum uric acid levels and maternal
blood pressure and birth weight of the baby. They
concluded that the utility of measuring serum uric
acid levels in hypertensive diseases of pregnancy is
limited. Begum et al'” showed that severe uricemia
had no effect on mother. Regarding foetal outcome
they showed live birth with average weight baby when
uric acid level was high (7.8 mg/dl). On the other hand
IUD occurred in the case where uric acid level was
quite normal (4.30 mg/dl). So it is difficult to say that
level of serum uric acid is a good predictor for foetal

and maternal outcome. In this series we also failed to
show the direct correlation of high serum uric acid
with bad maternal and foetal prognosis. Although low
birth weight and IUD were there, uric acid level was
normal in many of the cases. On the other hand a
number of patients with high serum uric acid had birth
average weighted alive foetuses. There was no strong
correlation of hyperuricemia with maternal blood
pressure and platelet count.

Uric acid is the end product of purine metabolism in
humans and other primates. In other species uric acid
is further degraded to allantoin and urea. Xanthine
oxidase/dehydrogenase degrades the purines,
xanthine and hypoxanthine, to uric acid. Xanthine
dehydrogenase/oxidase has two forms. One
(xanthine dehydrogenase) requires nicotinamide
adenine dinucleotide and the other (xanthine oxidase)
requires oxygen. The dehydrogenase form produces
uric acid and reduced nicotinamide adenine
dinucleotide and the oxidase form produces uric
acid and superoxide. The two forms of the enzyme
coexist in vivo. Under certain conditions, including
ischemia-reperfusion’®?® and hypoxia®', there is
increased conversion of the dehydrogenase form to
the oxidase form. Increased conversion to the
oxidase form promotes production of reactive oxygen
species®.

Normal cellular metabolism includes degradation of
purines from genomic material, producing xanthine
and hypoxanthine, which ultimately leads to
production of uric acid by xanthine dehydrogenase/
oxidase.

The placenta is a cellular organ with some cells
turning over rapidly. The placenta is therefore a rich
source of purines for the generation of uric acid by
xanthine dehydrogenase/oxidase. Higher hypoxanthine
concentrations are present in peripheral blood during
than before labor?®, and much higher concentrations
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of purines are present in the uterine vein than in
peripheral veins in this setting. This is felt to result
from accelerated ATP degradation during parturition.
In preeclampsia cellular turnover and ATP degradation
are further increased?*. Increased trophoblast shedding
occurs as evidenced by larger numbers of trophoblast
cells in maternal blood?® and in lungs of preeclamptic
patients at autopsy?. This breakdown of placental
tissue likely provides an additional source of purines
for xanthine dehydrogenase/oxidase utilization.
Furthermore, the shallow implantation characteristic
of preeclampsia should lead to reduced placental
perfusion®?” and increased substrate for xanthine
dehydrogenase/oxidase utilization. This postulate is
consistent with increased adenosine in the placenta
of preeclamptic patients?®, implying reduced ATP
recycling. The increased concentration of adenosine
is not uniformly distributed throughout the placenta
but is focal, perhaps reflecting local narrowing or
obliteration of the spiral arteries supplying the
placenta?®°,

The fetus is also a potential source of substrate for
xanthine dehydrogenase/oxidase. Reduced placental
blood flow reduces nutrient and oxygen delivery to
the fetus with subsequent hypoxia. Studies of hypoxic
fetuses indicate increased blood concentrations of
purine metabolites in these infants?® 323 and some
reports have considered these as markers of fetal
asphyxia and potential adverse outcome®. The
increased hypoxanthine can cross the placenta®,

Our study clearly shows a significant relation of uric
acid with proteinuria r = .31, p = .02. But in many
of the cases it was found that uric acid level was
8.7 mg/dl and UTP was 0.70 g/24 hours or uric acid
was 4.3 mg/dl and UTP was 6.53 g/24 hours. So it is
also variable and does not bear any predictive value.
High serum uric acid and high UTP both are indicators
of renal function impairment due to renal damage. So
these patients might develop renal disease in
subsequent period. We were not able to conduct the
follow up of these patients except a few who returned
after discharge.

There were 23 maternal deaths in this series. Causes
of death were pulmonary oedema (6), hepatic failure
(5), CVA (4), DIC (5), renal failure (1) and HELLP
syndrome (2). In all the cases serum uric acid was
slightly increased and was between 4.9 — 5.9 mg/dl
except renal failure case whose uric acid level was
high (9.8 mg/dl). There was another acute renal
failure in this series in a woman whose uric acid level
was high (8.5 mg/dl) and this patient was treated by
frusemide and did not require dialysis. As patient came
with failure we could not measure her previous values
and it was not possible to say whether the previous
value was predictive for failure. On the other hand
patient with very high uric acid (10 mg/dl) did not
develop any major complication. So in conclusion it
can be said that not any single parameter like serum
uric acid levels can predict the foetal and maternal
outcome in PIH. As it is a multi organ disorder all test

providing  substrate for maternal xanthine results should be weighted together to assess foetal
dehydrogenase/oxidase. and maternal outcome.
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