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Summary

Ozet

Objective: To investigate serum uric acid levels and clinical
characteristics of pregnant women with hypertensive
disorders.

Methods: The study population consisted of 122 women with
pregnancy induced hypertension(PIH), 25 women with
chronic hypertension and 31 women with chronic hyper-
tension and superimposed PIH and 46 healty pregnant
women as a control group.

Results: Mean age and parity were significantly lower in
control and PIH groups. Mean gestational age and mean
birth weight were significantly higher in the control group
than the others, because of pregnancy interruptions in the
hypertensive pregnants due to fetal distress. Serum uric
acid and creatinin levels were significantly elevated in hy-
pertensive pregnants. There were no significant difference
in mean uric acid levels between various hypertensive dis-
orders.

Conclusions: Serum uric acid levels were found to be signifi-
cantly elevated in hypertensive disorders of pregnency but
can not be used for differentiating various hypertensive
disorders of pregnancy.

KeyWords: Serum uric acid, Preeclampsia

T Klin J Gynecol Obst 2004, 14:32-36

Amagc: Hipertansif gebe kadinlarm klinik 6zelliklerinin ve
serum {irik asit seviyelerinin arastirilmasi.

Yontemler: Calisma populasyonu gebeligin indiikledigi hiper-
tansiyonu (PIH) olan 122 olgu , kronik hipertansiyonlu 25
olgu ve kronik hipertansiyon iizerine superimpoze PIH’I1
31 olgu ve kontrol grubu olarak 46 saglikli gebeden olus-
turuldu.

Bulgular: Ortalama yas ve parite kontrol grubu ve PIH gru-
bunda belirgin olarak diisiiktii. Ortalama gestasyonal yas
ve ortalama dogum agirlig1 digerlerine gore kontrol gru-
bunda belirgin olarak yiiksekti. Bunun nedeni hipertansif
hastalarda fetal distrese bagli olarak gebeligin erken son-
landirilmast idi. Serum {irik asit ve kreatinin diizeyleri
hipertansif gebelerde belirgin olarak yiikselmisti. Degisik
hipertansif hastaliklar arasinda ortalama {irik asit diizeyleri
acisindan belirgin bir farklilik yoktu.

Sonuclar: Gebelikteki hipertansif hastaliklarda serum iirik asit
diizeyleri belirgin olarak yiiksek bulundu, ancak gebeligin
farkli hipertansif hastaliklarinin ayriminda bu  &zellik
kullanilamaz.

Anahtar Kelimeler: Serum iirik asit, Preeklampsi
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The hypertensive disorders of pregnancy
complicate about 7-10% of all pregnancies (1). And
responsible for a significant amount of maternal and
perinatal morbidity and mortality. PIH (Pregnancy
induced hypertension) which includes preeclampsia
and eclampsia, is responsible for 70%, whereas
chronic  hypertension  represents 30%  of
hypertensive disorders in pregnancy (2).

The clinical course of pregnancy induced hy-
pertension is progressive and characterized by
continuous deterioration that is ultimately stopped
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only by delivery. Detection of the disease in its
early stages and appropriate management of the
pregnancy may improve the outcome for both the
mother and the fetus for this purpose many bio-
chemical tests are used for detection and clinical
follow up. Some authors suggested a relationship
between serum uric acid levels and clinical find-
ings in women with preeclampsia (3-9).

In this study we investigated the serum uric
acid levels and clinical characteristics of women
with hypertensive disorders of pregnancy. If serum
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uric acid levels can be used for diferentiating vari-
ous hypertensive disorders.

Methods

The study population consisted of women with
hypertensive disorders of pregnancy who were
hospitalized and followed during a period between
April 2001 and March 2002. Women with single-
ton pregnancies and with gestational ages 24-40
weeks were included. Pregnants with know fetal
congenital anomalies were excluded.

For the diagnosis and classification of hyper-
tensive disorders in pregnancy we accepted the
definitions and classifications prepared by Ameri-
can College of Obstetricians and Gynecologist
(ACOG) (10). In management similar protocols
described by Hallak were followed (11).

After evaluating the patients according to
above protocol 178 pregnant women with hyper-
tension were enrolled as the study group. We had
34 women with pregnancy induced hypertension
and 41 women with mild preeclampsia, 38 women
with severe preeclampsia and 9 women with
eclampsia. So pregnancy induced hypertension
group consisted of 122 pregnants. In 25 women we
diagnosed chronic hypertension. 30 women had
chronic hypertension with superimposed pree-
clampsia and we had one women with superim-
posed eclampsia (Table 1). As a control group we
randomly selected and investigated 46 healthy
pregnants admitted for labor.

Age, parity, gestational age, birth weight,
were noted as the clinical characteristics of the
groups.

Biochemical tests of the cases were done in
biochemistry labaratory of our hospital. Serum uric
acid levels were measured with Beckman Coulter
uric acid reagents with Lx20 analyzer. Serum uric
acid and creatinin levels and clinical characteristics
were compared for each group.

For statistical analyses we used variance
analyses, Duncan analyses and Anova test. Values
with p<0,05 accepted as statistically significant.
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Table 1. Distribution of 178 hypertensive preg-
nants according to ACOG’s classification

Classification n %
Pregnancy induced hypertension(PIH) ...n: 34
A-Preeclampsia.........ccoeerevnccninneicennen n: 79
o Mild....ocooiiinnn n: 41 122 68,5
® SEVeIC....cocvvrvenennns n: 38
B-Eclampsia........c.coveernieenenncenneenns n: 9
Chronic hypertension 25 14,0
Chronic hypertension with superimposed PIH
A-Superimposed preeclampsia................... n: 30
B-Superimposed eclampsia...........cccoueeenee. n: | 31 17
Results

The study population consisted of 178 women
with hypertensive disorders of pregnancy. As a
control group we randomly investigated the results
of 46 healthy pregnant women admitted for labor.
Clinical characteristics such as mean age, parity,
gestational age and birth weight of the groups were
shown in Table 2.

Mean age of the control group and PIH group
were significantly lower than the groups with
chronic hypertension and chronic hypertension
with superimposed PIH (p<0,05). Mean parity was
significantly lower in the control and PIH groups
than the other groups (p<0,05). For this two values
there was not a significant difference between con-
trol and PIH groups. Mean gestational age of the
control group was significantly different than the
other groups with hypertension disorders (p<0,05).
And mean gestational age of the PIH group was
significantly different than the others (p<0,05).
Mean birth weight in the control group was signifi-
cantly higher than the other groups (p<0,05). There
was no significant difference in mean birth weights
between PIH group and chronic hypertensive
group. In chronic hypertension with superimposed
PIH group mean birth weight was the lowest be-
tween the study groups.

Serum uric acid and creatinin levels of the
groups were shown in Table 3.

In the control group mean serum uric acid
level was the lowest between the study groups.
There was no significant difference in mean serum
uric acid levels between hypertensive pregnants.
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Table 2. Clinical characteristics of the groups

SERUM URIC ACID MEASUREMENTS IN HYPERTENSIVE DISORDERS OF PREGNANCY

Mean Age Mean Parity MeanGest. Age Mee}n Birth

Groups n Weight(gr)
SD SD SD
SD

Control Group 46 25,67+4,96 0,76+0,97 37,98+1,58 3313,04+429,78
PIH 122 27,16£5,79 1,08+1,13 36,28+3,37 2629,51+909,18
Chronic Hypertension 25 31,96+4,83 1,76£1,39 33,96+5,18 2832,0+£1000,20
Chronic hypertension with super- 31 32,10+6,35 2,03+2,17 32,39+5,94 1790,32+1000,12
emposed PIH

Table 3. Serum uric acid and creatinine levels of the groups

Serum Uric Acid (mg/dl) Serum Creatinine (mg/dl)
Group Mean SD Mean SD
Control group 3,53 0,96 0,55 0,11
PIH 6,80 6,91 0,93 0,56
Chronic Hypertension 4,93 1,92 0,70 0,14
Chronic hypertension with superimposed PIH 5,64 2,03 0,89 0,35

Creatinin levels were increased in hypertensive
pregnants. In control group creatinin levels were
significantly lower than the others. In PIH group
creatinin levels were significantly higher than
chronic hypertensive pregnants (p<0,05), but not
significantly different than chronic hypertension
with superimposed PIH group.

Discussion

The end metabolite of purine metabolism is
uric acid and it is excreted from the body by kid-
neys. In cases such as renal failure, acute infec-
tions, gut and hemolytic anemias uric acid levels
increases. An association between elevated serum
uric acid levels and preeclampsia was reported by
some authors (3-5,12-16). In this study we investi-
gated clinical characteristics and serum uric acid
levels of healthy pregnants and women with hyper-
tensive disorders of pregnancy. Mean age and par-
ity of chronic hypertensive group and superim-
posed PIH group were significantly higher than the
control and PIH groups. Gestational ages were
decreased in superimposed PIH group because of
interruption of pregnancies mostly due to fetal
distress. So mean birth weights of this group were
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the lowest between the study groups. Similarly,
Vato and et al (12) reported a significant decrease
in average gestational age at delivery and a greater
percentage of small for gestational age newborns
in severe preeclampsia and chronic hypertension
with superimposed PIH when compared with other
hypertensive pregnants.

In our study serum uric acid and creatinin lev-
els in the control group were the lowest levels. In
hypertensive pregnants serum uric acid and
creatinine levels were significantly increased.
There were no significant difference in serum uric
acid levels between various hypertensive disorders
of pregnancy. In cases with renal failure serum uric
acid levels increases (17). In hypertensive disor-
ders of pregnancy renal flow rate and glomerular
filitration rate decreases (18). In preeclamptic
pregnants decreased renal tubular excretion may be
responsible for the increased serum uric acid con-
centrations (19-20).

Redman (21) suggested that serum uric acid
levels were a better indicator than blood pressure
levels in predicting fetal prognosis. Mustaphi and
et al (22) reported that serum uric acid levels
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showed a positive correlation with the severity of
PIH in relation to hypertension and proteinuria.
They found that hyperuricemia (>5,5mg %) was
associated with increased perinatal morbidity and
mortality. Similarly, Varma (23) reported an in-
creased perinatal mortality when plasma urate
contcentrations were raised generally in associa-
tion with severe preeclampsia of early onset super-
imposed preeclampsia.

Taner and et al (3) reported that no correlation
was found between blood pressure levels and se-
rum uric acid levels in preeclamptics. Marviel (24)
reported that ione hyperuricemia was not a risk
factor regarding the onset of preeclampsia. On the
other hand Yashimura (25) reported a negative
correlation between uric acid clearance and blood
pressure.

In a similar study authors found significantly
higher serum uric acid levels for women with pree-
clampsia and transient hypertension than those of
controls (26). They did not find any significant
difference in mean serum uric acid levels between
chronic hypertension and superimposed pree-
clampsia. They reported that serum uric acid val-
ues could not be used to differentiate various hy-
pertensive diseases of pregnancy, and found a
weak correlation between serum uric acid levels
and blood pressures, birth weight, thrombocyto-
penia and hematocrit. Authors concluded that se-
rum uric acid was neither sensitive nor specific
diagnostic test when used to diagnose preeclampsia
in the setting of new onset hypertension. In an
other study authors reported that they found ele-
vated serum uric acid levels as predictive of high
risk morbidity for the patients with severe pree-
clampsia (27).

As a conclusion we found that serum uric acid
levels were increased in hypertensive disorders of
pregnancy but can not be used for differentiating
various hypertensive disorders of pregnancy.

REFERENCES

1. Sibai BM. Preeclampsia-eclampsia. Current problems in
obstetrics Gynecology and Fertility 1990; 13, 1-45.

2. Sibai BM. Chronic hypertension during pregnancy. In

Sciarra J ed. Gynecology and Obstetrics. Philadelphia: JB
Lippincott, 1989: 1-8.

T Klin J Gynecol Obst 2004, 14

3.

10.

11

12.

13.

14.

15.

16.

18.

19.

Ciinety TANER ve Ark.

Taner CE, Aban M, Ozelbaykal U, Satict O, Erden AC.
Serum uric acid levels in preeclampsia. Journal of perina-
tology 1994, 2(1), 51-55.

Lied HH, Moston S, Abery A. Risk grouping of 113 pa-
tients with hypertensive disorders during pregnancy, with
respect to urate, proteinurea and time of onset of hyperten-
sion. Acta Obstet Gynecol Second 1984; 118,43-8.

Sibai BM, Anderson GD, Mc Cubbih JH. Eclampsia clini-
cal significance of Laboratory findings. Obstet Gynecol
1982; 57, 153-7.

Roberts J. Pregnancy related hypertension. In: Creasy R,
Resmik R, eds. Maternal fetal medicine: principles and
practice. 3" ed. Philadelphia: WB Saunders, 1994: 804-43.

Acien P, Lloret M. Perinatal morbidity and mortality in
pregnancy hypertensive disorders: prognostic value of the
clinical and laboratory findings. Int J Gynaecol Obstet
1990,32;229-35.

Sagen N, Kjell H, Nilsen S. Serum urate as a predictor of
fetal outcome in severe preeclampsia. Acta Obstet Gyne-
col Scand 1984; 63:71-5.

Schuster E, Weppelmann B. Plasma urate measurements
and fetal outcome in preeclampsia. Obstet Gynecol Invest
1981; 12:162-7.

American College of Obstetrics and Gynecologists. Man-
agement of preeclampsia. Technical Bulletin, 1986, no 91.

. Hallak M. Hypertension in pregnancy. In: James DK,

Steer PS, Weiner CP, Gonik B, eds. High risk pregnancy,
China, WB Saunders, 1999: 639-663.

Vato LS, lilia R, Darbon GH, Imaz FU, Margulies M. Uric
acid levels; a useful index of the severity of preeclampsia
and perinatal prognosis. J Perinat Med 1988; 16:123-6.

Holm J, Hemmingsen L, Irgens-Moller L. Diagnostic
value of hyperuricemia and microalbuminemia in pree-
clampsia. Med Sci Res 1988; 16:123-4.

Liedholm H, Montan S, Abery A. Risk grouping of 113
patients with hypertensive disorders during pregnancy
with respect to serum urate, proteinuria and time of onset
of hypertension. Acta Obstet Gynecol Stand Suppl 1984;
118:43-8.

Suziki S, Yoneyama Y, Sawa R, Otsubo Y, Takeuchi T,
Araki T. Relation between serum uric acid and plasma
adenosine levels in women with preeclampsia. Gynecol
Obstet Invest 2001; 51(3),169-72.

D’anna R, Baviera G, Scilipoti A, Leonardi I, Lea R. The
clinical utility of serum uric acid measurements in pree-
clampsia and transient hypertension in pregnancy. Pan-
minerva Med 2000; Jun 42(2):101-3.

. Uric acid and kidney in oxford handbook of clinical medi-

cine. In: Hope RA, Longmore JM, Moss PNH, Warriens
AH, USA. Oxford University Press, 1989: 622-27.

Scot RJ, Worley RJ. Pregnancy induced hypertension. In
Danforth Obstetrics and Gynecology. In: Scott RJ, Disaia
PJ, Hammond CB, Spellacy WN. Philadelphia, JB Lipicott
Company, 1990: 489-514.

Boyle JA, Campbell S, Duncan AM, Greig WR, Buchanan
WW. Serum uric acid levels in normal pregnancy with ob-
servations on the renal excretion of the urate in pregnancy.
J Clin Pathol 1986; 19:501-3.

35



Ciinety TANER ve Ark.

20.

21.

22

23.

24.

36

Chesley LC. The movement of radioactive sodium in
normal pregnant, non pregnant, and preeclamptic women.
Am J Obstet Gynecol 1970; 106;503-6.

Redman CWG, Beilin LL, Bonna J, Wilkinson RH.
Plasma urate measurement in predicting fetal death in hy-
pertensive pregnancy. Lancet 1976; 1:1370-3.

. Mustaphi R, Gopalan S, Dhaliwal L, Serkar AK. Hyperu-

ricemia and pregnancy induced hypertension. India J] Med
Sci 1996; Mar: 50(3), 68-71.

Varma TR. Serum uric acid levels as an index of fetal prog-
nosis in pregnancies complicated by pre-excisting hyperten-
sion and pre-eclampsia of pregnancy. Int J Gynaecol Obstet
1982; Oct: 20(5) 401-8.

Merviel P, Ba R, Beaufills M, Beart G, Salat Baroux J,
Uzan S. Lone hyperuricemia during pregnancy; maternal
and fetal outcome. Eur J Obstet Gynecol Reprod Biol
1998; Apr 77(2): 145-50.

25.

26.

27.

SERUM URIC ACID MEASUREMENTS IN HYPERTENSIVE DISORDERS OF PREGNANCY

Yashimura A, Idevra T, Twasaki S, Koshikawa S. Signifi-
cance of uric acid clearance in preeclampsia. Am J Obstet
Gynecol 1990; 162:1637-40.

Lim KH, Friedman SA, Ecker JL, Kao L, Kilpatrick SJ.
The clinical utility of serum uric acid measurements in
hypertensive diseases of pregnancy. Am J Obstet Gynecol
1998; 178, 1067-71.

Martin JN, May WL, Mogann EF, Terrone DA, Rinehart
Bk, Blake PG. Early risk assesment of severe preeclamp-
sia: Admission battery of symptoms and laboratory test to
predict likelihood of subsequent significant maternal mor-
bidity. Am J Obstet Gynecol 1999; 180: 1407-14.

GelisTarihi: 30.09.2003
Yazisma Adresi: Cuneyt TANER

Social Security and Maternity Teaching Hos.
cuneyt_taner@hotmail.com

T Klin Jinekol Obst 2004, 14



