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The clinical utility of serum uric acid measurements in
hypertensive diseases of pregnancy

Kee-Hak Lim, MD,a Steven A. Friedman, MD,b Jeffrey L. Ecker, MD,c Lu Kao, RN,b and Sarah J.
Kilpatrick, MD, PhDa
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OBJECTIVE: Our purpose was to evaluate the clinical utility of serum uric acid measurements in the hyper-
tensive diseases of pregnancy.
STUDY DESIGN: We performed a nested case-control study to assess the clinical utility of serum uric acid
measurements in women with hypertensive diseases of pregnancy. We identified 344 women who had
serum uric acid measurements at term and categorized them into five diagnostic groups according to defini-
tions of hypertensive diseases in pregnancy published by the National Working Group on Hypertension in
Pregnancy: transient hypertension of pregnancy (n = 69), preeclampsia (n = 130), chronic hypertension (n =
23), chronic hypertension with superimposed preeclampsia (n = 29), and normal (n = 93). We compared the
mean uric acid concentration for each group with use of a one-way analysis of variance and Scheffe’s post
hoc test and calculated the sensitivities and specificities in diagnosing preeclampsia as well as the likelihood
ratios for serum uric acid values of 5.5, 6.0, and 6.5 mg/dl. We also examined the correlation between serum
uric acid levels and several clinical outcome measures in women with hypertensive diseases of pregnancy.
RESULTS: The mean serum uric acid values for women with preeclampsia (6.2 ± 1.4 mg/dl) and transient
hypertension (5.6 ± 1.7 mg/dl) were significantly higher than those of controls (4.3 ± 0.8 mg/dl, p < 0.05). The
difference in mean serum uric acid values between women with chronic hypertension (4.9 ± 1.0 mg/dl) and
superimposed preeclampsia (5.8 ± 1.4 mg/dl) were not statistically significant. The likelihood ratio of having
preeclampsia with a serum uric acid value of 5.5 mg/dl was 1.41 in gestational hypertension of pregnancy
and 2.5 in chronic hypertension. With use of a receiver-operator characteristic curve, we were unable to iden-
tify a serum uric acid value that could be used to differentiate various hypertensive diseases of pregnancy.
There was a weak correlation between serum uric acid values and several clinical outcome measures of
preeclampsia (r = 0.06 to 0.26).
CONCLUSION: Although mean serum uric acid values are elevated in women with preeclampsia, the clinical
utility of serum uric acid values in differentiating various hypertensive diseases of pregnancy appears to be
limited. In the setting of chronic hypertension, however, a serum uric acid level of ≥5.5 mg/dl could identify
women with an increased likelihood of having superimposed preeclampsia. (Am J Obstet Gynecol
1998;178:1067-71.)
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An association between elevated serum uric acid levels
and preeclampsia has been known since the turn of the
century.1 It has been suggested that the serum uric acid
concentration is “the most sensitive indicator of
preeclampsia available to clinicians.”2 Existing evidence
suggests that decreased renal tubular excretion may be
responsible for the rise in serum uric acid levels in
preeclampsia3-5 and that the onset of abnormal uric acid

clearance precedes any measurable decrease in the
glomerular filtration rate.6 In addition, histologic studies
performed on renal biopsy specimens suggest that hyper-
uricemia correlates with the presence of glomerular les-
ions that are characteristic of preeclampsia.7 More re-
cently, increased oxidative stress and formation of
reactive oxygen species have been proposed as another
contributing source of the hyperuricemia noted in
preeclampsia.8 Furthermore, several investigators have
documented a correlation between hyperuricemia and
both the severity of disease and neonatal morbidity.9-11

In fact, one study found serum uric acid concentration
to be a better predictor than blood pressure of low birth
weight.12

Several investigators have examined the utility of
serum uric acid levels in distinguishing various hyperten-
sive diseases of pregnancy and predicting pregnancy out-
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come.13-19 However, most investigators did not use the
National Working Group on Hypertension in Pregnancy
classification,20 nor did they examine the utility of serum
uric acid values in diagnosing superimposed preeclamp-
sia. In addition, the likelihood ratio, the ratio of pretest
and posttest probabilities for having the disease when a
diagnostic test is positive, has not been previously deter-
mined. Therefore we performed this study to determine
the utility of serum uric acid levels in differentiating and
managing women with various hypertensive diseases in
pregnancy.

Material and methods

We identified 344 women who had serum uric acid lev-
els measured at term (37 to 40 weeks). We included only
women with singleton pregnancies and without chronic
medical disease. All women included in this study were
delivered at the University of California, San Francisco (n
= 325), or at the University of Tennessee, Memphis (n =
19), between 1990 and 1996. After delivery, the women
were assigned to one of the following groups according
to criteria of the National Working Group on
Hypertension in Pregnancy (Table I): transient hyperten-
sion of pregnancy (n = 69), preeclampsia (n = 130),
chronic hypertension (n = 23), chronic hypertension

with superimposed preeclampsia (n = 29), and normal (n
= 93).20 In addition to meeting these criteria, women
with transient hypertension of pregnancy, preeclampsia,
and superimposed preeclampsia had 6-week postpartum
follow-up visits to document the normalization of their
clinical findings. The study was approved by the institu-
tional review boards at both universities.

Serum uric acid levels were measured by colorimetric
assay with use of the 747 Chemistry Analyzer by
Boehringer-Mannheim (Indianapolis, Ind.) at the clini-
cal chemistry laboratories at the University of California,
San Francisco, and the Colorimetric CX-7 Chemical
Analyzer by Beckman at the University of Tennessee,
Memphis. Both laboratories calibrate their machines
with use of conventional uric acid standards, and the
range of normal serum uric acid values at two institutions
correlate well (2.6 to 7.2 mg/dl at the University of
Tennessee, Memphis, and 2.4 to 7.4 mg/dl at the
University of California, Los Angeles). The results were
analyzed by one-way analysis of variance with Scheffe’s
post hoc test. We calculated sensitivities and specificities
for serum uric acid levels of 5.5, 6.0, and 6.5 mg/dl in di-
agnosing preeclampsia and superimposed preeclampsia.
In addition, we calculated the likelihood ratios for both
positive and negative test results for several serum uric
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Table I. National High Blood Pressure Education Program Working Group classification of hypertensive disorders of
pregnancy

Transient hypertension of pregnancy Development of elevated blood pressure (140/90 mm Hg) during pregnancy or in 
first 24 hours post partum without other signs of preeclampsia or preexisting 
hypertension

Preeclampsia Hypertension (either 140/90 mm Hg or relative increase in systolic pressure of 
30 mm Hg or increase in diastolic pressure of 15 mm Hg compared with blood 
pressure values obtained before 20 weeks’ gestation) accompanied by proteinuria 
(either ≥0.3 gm/24 hr or 30 mg/dl [1+ dipstick]), edema, or both occurring after 
20 weeks of gestation or earlier in setting of trophoblastic disease

Eclampsia Onset of seizures in patient with preeclampsia that cannot be attributed to other causes
Chronic hypertension Hypertension that is present and observable before pregnancy or that is diagnosed 

before twentieth week of gestation or persists beyond forty-second day post partum
Preeclampsia superimposed on Increase in systolic blood pressure of 30 mm Hg or diastolic pressure of 

chronic hypertension 15 mm Hg or 20 mm Hg mean arterial pressure (MAP) together with appearance of 
proteinuria or generalized edema

Adapted from National High Blood Pressure Education Program Working Group. Report on high blood pressure in pregnancy. Am J
Obstet Gynecol 1990:163:1689-712.

Table II. Correlation of serum uric acid values with selected clinical outcomes

Superimposed Statistical
Outcome Normal Transient HTN Preeclampsia Chronic HTN preeclampsia r significance

Systolic BP (mm Hg) 116 ± 12 129 ± 14 137 ± 17 135 ± 17 163 ± 20 0.18 p = 0.001
Diastolic BP (mm Hg) 72 ± 10 83 ± 12 86 ± 12 89 ± 10 104 ± 14 0.19 p = 0.001
Hematocrit (%) 38.2 ± 2.6 38.1 ± 3.5 38.0 ± 2.8 40.1 ± 3.7 36.2 ± 4.7 0.06 p = 0.29
Platelet count (µl)  234 ± 59 226 ± 65 207 ± 67 242 ± 56 225 ± 73 0.26 p = 0.0001
Birth weight (gm) 3546 ± 421 3262 ± 603 3221 ± 614 3170 ± 512 3148 ± 706 0.25 p = 0.0001

All values expressed as mean ± SD. HTN, Hypertension; BP, blood pressure.



acid values. The likelihood ratios were calculated accord-
ing to the following formulas: LR for positive test result =
(Sensitivity)/(1 – Specificity) and LR for negative test re-
sult = (1 – Sensitivity)/(Specificity), where LR is likeli-
hood ratio.21 Because this was a nested case-control
study, we did not calculate the positive and negative pre-
dictive values for various serum uric acid levels.

To determine the correlation between serum uric acid
levels and the severity of disease, we performed a simple
regression analysis with use of serum uric acid values and
maternal mean systolic and diastolic blood pressures,
hematocrit, platelet count, and birth weight (StatView

4.0, Abacus Concepts, Berkeley, Calif.). Both p values and
correlation coefficients are reported.

Results

The mean serum uric acid values for women with nor-
mal pregnancy, transient hypertension, preeclampsia,
chronic hypertension and superimposed preeclampsia
were 4.3 ± 0.8 mg/dl, 5.6 ± 1.7 mg/dl, 6.2 ± 1.4 mg/dl,
4.9 ± 1.0 mg/dl, and 5.8 ± 1.4 mg/dl, respectively (Fig.
1). Compared with normal, the mean serum uric acid
levels in women with transient hypertension of preg-
nancy, preeclampsia, and superimposed preeclampsia
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Fig. 1. Scattergram of serum uric acid values with mean values indicated by crossbar.



were significantly elevated (p < 0.05). Differences in the
mean serum uric acid concentrations between women
with chronic hypertension and normal were not statisti-
cally significant. In fact, the majority of women with
chronic hypertension (78.3%) had serum uric acid val-
ues <5.5 mg/dl.

Sensitivity and specificity for serum uric acid levels of
5.5 mg/dl were 69% and 51%, respectively, in distin-
guishing preeclampsia from transient hypertension, and
54% and 78%, respectively, in diagnosing superimposed
preeclampsia in the setting of chronic hypertension. We
were unable to identify an obvious break point on the re-
ceiver-operator characteristic curves for a uric acid level
that was sufficiently sensitive and specific to distinguish
preeclampsia from transient hypertension (Fig. 2) or to
diagnose superimposed preeclampsia in women with
chronic hypertension (Fig. 3).

The likelihood ratios of having preeclampsia with
serum uric acid levels of 5.5, 6.0, and 6.5 mg/dl in
women with transient hypertension were 1.4, 1.6, and
1.6, respectively. The likelihood ratios for a negative test
result for the same uric acid values were 0.6, 0.7, and
0.8, respectively. In contrast, the likelihood ratios for
having superimposed preeclampsia with serum uric
acid levels of 5.5, 6.0, and 6.5 mg/dl in women with
chronic hypertension were higher (2.5, 2.3, and 8, re-
spectively), whereas the likelihood ratios for a negative
test result were similarly low (0.59, 0.73, and 0.71, re-
spectively).

The correlation between serum uric acid levels and
several clinical outcomes, including systolic blood pres-
sure, diastolic blood pressure, birth weight, platelet
count, and hematocrit is listed in Table II. Overall, these
data suggest that there is a significant but weak correla-
tion between serum uric acid levels and blood pressures,
birth weight, thrombocytopenia, and hematocrit.

Comment

Consistent with previous reports,13-15, 17, 18 mean
serum uric acid levels were significantly higher in women
with transient hypertension, preeclampsia, and superim-
posed preeclampsia than in normal women. However,
because of a considerable overlap of values among the
groups, the frequently used cutoff value of 5.5 mg/dl is
only moderately sensitive (69%) and specific (51%) at
making the diagnosis of preeclampsia.

Our data suggest that serum uric acid concentrations
of 5.5, 6.0 and 6.5 mg/ml in the setting of transient hy-
pertension of pregnancy will increase the likelihood of
having the disease only by 1.4, 1.6, and 1.6, respectively.
According to a homogram published by Jaeschke et al.,21

this kind of likelihood ratio will alter the pretest proba-
bility of having the disease to only a small (and rarely
clinically important) degree. Likewise, likelihood ratios
for negative tests (i.e., low serum uric acid levels) ranged
between 0.5 to 1.0, which will lower the probability of
having the disease only by a very small degree.21 Given
these findings, the clinical utility of measuring serum
uric acid levels in patients with transient hypertension of
pregnancy for the purposes of making the diagnosis of
preeclampsia is limited.

For patients with chronic hypertension, the likelihood
ratios for having superimposed preeclampsia with serum
uric acid values of 5.5, 6.0, and 6.5 mg/ml were 2.5, 2.3,
and 8, respectively. According to guidelines by Jaeschke
et al.,21 likelihood ratios of this magnitude could gener-
ate small but sometimes important changes in probabil-
ity. Given that the incidence of superimposed
preeclampsia in patients with chronic hypertension is ap-
proximately 25%,22 having a serum uric acid concentra-
tion of 5.5 mg/ml (likelihood ratio 2.5) could increase
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Fig. 3. Receiver-operator characteristic curve for various serum
uric acid values in diagnosing patients with superimposed
preeclampsia within population with chronic hypertension.
(Individual uric acid values are labeled in milligrams per
deciliter.)

Fig. 2. Receiver-operator characteristic curve for various serum
uric acid values in diagnosing patients with preeclampsia within
population with gestational hypertension. (Individual uric acid
values are labeled in milligrams per deciliter.)



the posttest probability to nearly 40%.21 Because identify-
ing a subgroup of patients with chronic hypertension
who have a higher likelihood of having superimposed
preeclampsia could be important, obtaining uric acid lev-
els in this population could be of clinical value.

Contrary to studies in the literature, we found only a
weak correlation between serum uric acid levels and the
severity of the disease. One possible explanation for this is
that most of our population had the mild form of the dis-
ease. In fact, of the 130 patients with preeclampsia, only 18
patients met the criteria for severe preeclampsia as de-
fined by the National Working Group. A simple regression
analysis performed on women within this group also failed
to show a strong correlation between serum uric acid lev-
els and blood pressure (r = 0.1), thrombocytopenia (r =
0.25), and birth weight (r = 0.15). Most studies reporting a
strong association between hyperuricemia and the severity
of the disease examined patients with the most severe
form of the disease.9-11, 23 Thus, in the relatively uncom-
mon woman with severe disease, uric acid levels may cor-
relate with certain measures of outcome; however, in mild
disease, which is much more common, the correlation be-
tween uric acid levels and outcome is weak.

On the basis of our data, the utility of measuring
serum uric acid levels in hypertensive diseases of preg-
nancy is limited. As a diagnostic test, serum uric acid is
neither sensitive nor specific when used to diagnose
preeclampsia in the setting of new-onset hypertension.
However, in women with chronic hypertension, an ele-
vated serum uric acid level could identify those with an
increased likelihood of having superimposed preeclamp-
sia. This information may be used to intensify the level of
antenatal monitoring in women with chronic hyperten-
sion who are at high risk for development of superim-
posed preeclampsia.
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