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Fetal out comes in Pre-Eclampsia with raised Maternal Serum Uric Acid
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ABSTRACT

Aim: To compare adverse fetal outcome of hyperuricemic pre-eclamptic pregnancy with normouricemic pre-eclamptic

pregnancy.
Study design: A Cohort Study

Methodology: In this study patients with serum uric acid level(SUA) >5.5mg/dl were included in group A and patients with SUA
level <5.5mg/dl were included in group B. Patients with medical disorders like renal disease, hypertension, diabetes and
currently using drugs affecting uric acid levels like thiazide diuretics were excluded. Both groups were followed until delivery.
Intrauterine growth restriction, low birth weight was recorded. Results: A total of sixty patients were studied with age range
from 18 to less than 40 years. The mean age in group A was 33.566+ 4.19 years while 34.100+ 3.46 years in group B. Mean
Gestational age was 33.500+4.22 weeks in group A and 34.200+4.71 weeks in group B, while mean serum uric acid level was
7.416+1.04 in group A and 4.202+0.61 in group B. Intrauterine growth restriction was seen 93.3% in group A as compare to
60% in group B (P=0.002)(RRR=55.5%) while Low birth weight was 70% in group A and 10% in group B (P=0.000).

Conclusion: The pregnancies with pre-eclampsia and raised serum uric acid levels result in adverse fetal outcome. Significant
increased number of IUGR and LBW fetuses were observed in babies born to pre-eclamptic mothers with raised serum uric

acid levels in comparison with babies born to normo-uricemic pre eclamptic mothers.
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INTRODUCTION

Hypertensive disorders complicate approximately 8% to 10% of all
pregnancies®. An overall increased trend in incidence is seen from
1990-2019%.Pre-eclampsia is one of the entity in hypertensive
disorders during pregnancy. It is characterized by a raised blood
pressure in second half of pregnancy with proteinuria and with or
without multisystem involvement®. Global incidence of pre-
eclampsia is reported to be 4.6%*. The incidence is not uniform in
different regions in developing world it ranges from 1.8-16.7%°.

Pre-eclampsia is characterized by impaired endovascular
syncitiotrophoblastic invasion resulting in incomplete
uteroplacental circulation that leads to fetal syndrome and many
features related to poor fetal outcome. The hypoperfused placenta
in turn release some triggering factors in maternal circulation that
impair endothelial function and cause maternal syndrome in the
form of multiorgan failure®”.

Raised maternal SUA (hyperuricemia) is a distinctive feature
of pre eclampsia. Uric acid is the degradation product of
nucleotides which is filtered, reabsorbed and secreted by the
kidneys. Raised uric acid levels in pre-eclamsia are proposed as
increased production and decreased clearance from kidneys due
to decrease in glomerular filtration rate®. In 1917, the association
between raised SUA and pre eclampsia was described for the first
time®. From that time, uric acid determination is considered to be
an important laboratory parameter to monitor disease severity in
pre-eclampsia.

Pre-eclampsia is associated with many adverse maternal
outcomes such as placental abruption, ARDS, renal failure and
PPH and many adverse fetal outcomes including low birth weight,
IUGR and still birth'®. These complications are seen more in
patients with early onset preeclampsia?*2,

It has been found that SUA > 6.5 mg/dl is associated with
adverse perinatal outcome®®. It is seen that high maternal uric acid
superimposed on pre-eclampsia substantially increases the risk of
small for gestational age fetuses'*. The pregnancies complicated
with pre-eclampsia and hyperuricemia are associated with

Received on 13-10-2021
Accepted on 23-04-2022

intrauterine death (14.6%), low APGAR score(19.2%), preterm
birth(26%) and intrauterine growth restriction (28.5%)°.

Much work has been done related to epidemiology and
complications related to pre-eclampsia. We need to know how to
reduce these complications. Early detection can prevent these
complications. Uric acid is seen to be raised as early as 10 weeks
of gestation in patients with pre- eclemsia®. Its relation with
perinatal outcome is not much studied in Pakistan.

The objective of this study is to compare the adverse fetal
outcome of hyperuricemic pre-eclamptic pregnancy with
normouricemic pre-eclamptic pregnancy.

MATERIAL AND METHODS

This cohort study was conducted in Department of Obs & Gyn of
Shaikh Zayed Hospital Rahim Yar Khan after permission from
Institutional Ethical Review Board. Sixty women were eligible for
this study. Women with SUA level >5.5mg/dl were included in
group A and patients with SUA level <5.5mg/dl were included in
group B. Patients with medical disorders like renal disease,
Diabetes, Hypertension, and currently using drugs affecting uric
acid levels like thiazide diuretics were excluded. Patients were
evaluated for basic demographics and Blood pressure. Obstetrical
examination and investigations like SUA was noted on a
predesigned proforma. Both groups were followed until delivery.
Intrauterine growth restriction, low birth weight was recorded. Data
was entered in SPSS version 21. Analysis was done to compare
Group A or Exposed group (hyperuricemic pre-eclamptic group)
and Group B or non-exposed group (normouricemic pre-
eclamptic). Qualitative variables like age groups, parity, IUGR and
low birth weight were described as frequency and percentages.
Quantitative variables like age, gestational age, and SUA were
presented as mean and SD ratio. Chi-square test was applied to
compare outcomes in both groups. A p value of <0.05 is taken as
significant. Relative risk reduction was also calculated.

RESULTS

In the current study the age range was 18 to less than 40 years.
The mean age was 33.566+4.19 years in group A while 34.100+
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3.46 years in group B. Majority of the patients were between 31-40
years in both groups as shown in Table | & II.

Table- I: % age according to Age distribution in Group A (n=30)

Age Groups (years) n Y%age
18-30 8 26.7%
31-40 22 73.3%

Mean + SD = 33.566+ 4.19 years

Table- II: %age according to Age distribution in Group B (n=30)

Age Groups (years) n %age
18-30 4 13.3%
31-40 26 86.7%

Mean + SD = 34.100+ 3.46 years

Intrauterine Growth Restriction was seen 93.3% in group A as
compare to 60% in group B (P=0.002) (RRR=55.5%) while Low
Birth Weight was seen 70 % in group A and 10% in group B
(P=0.000)(RRR=600%) as shown in Table IlI.

Table 11l: Comparison of Outcomes in both groups (n=60)

Outcome | Group A [ GroupA [ PVvalue [|RRR
Intrauterine | 28(93.3%) | 18(60%) | 0.002 | 55.5%
Growth restriction

Low birthweight [ 21(70%) | 3(10%) | 0.000 [ 600%

DISCUSSION

The ultimate goal of an Obstetrician in managing high risk
pregnancies is to have an optimal fetomaternal outcome.
Unfortunately the fetal outcome in pregnancies with preeclampsia
is not satisfactory and results in many adverse features such as
preterm birth, LBW, IUGR and these all problems are more
common in pre-eclamsia with raised maternal serum uric acid 6.
Although the exact pathophysiology which leads to a rise in
maternal SUA in preeclampsia is not very clear but its unwanted
effects on fetus are well documented?.

In the current study we try to find out the relation of high
SUA in pre-eclamptic women with poor fetal outcome (LBW fetus
and IUGR). In hyperuricemic subjects, the mean SUA
concentration was 7.09+1.09mg/dl and in normouricemic group it
was 4.62+0.76mg/dl. It was noted that there was significant
difference of the uric acid levels between the two groups. Nair A et
al. compared the perinatal outcome in patients with pre-eclampsia
and normotensive pregnancies. The study showed mean uric acid
value 6.37mg/dl in preeclamptic women and 3.6mg/dl in
normotensive women?’. In another prospective study, the SUA was
found to be 7.29mg/dl in pre-eclamptic women with poor fetal
outcome®®.In our study it was noted that newborns with LBW were
70% in hyperuricemic subjects whereas in normo-uricemic
subjects it was 10%, which is very negligible in contrast to
hyperuricemic group. Similar relation of hyperuricemia with low
birth weight is shown in other studies!® "8 Nair et al
demonstrated that with increase in maternal SUA a decrease in
birth weight was seen which was 88%(26% VLBW and 56%
LBW)Y. Another study showed similar results, increase in the trend
of LBW was seen with rise in SUA above 6mg/dl 8, In a study
conducted on normotensive pregnant women, it was reported that
hyperuricemia in the third trimester of pregnancy is an independent
risk factor for LBW delivery?.

With hyperuricemia another feature of poor fetal outcome
was preterm birth?”. It was seen that with every 1mg/dl rise of
maternal SUA there was 1.54 fold increased risk of pre-term birth
19 In our study intrauterine growth restriction (IUGR) was seen
93.3% in hyperurecemic pre-eclamptic subjects as compared to
60% in normourecemic pre-eclamptic ladies. Here again poor fetal
outcome is more associated with hyperurecemia. The similar
association of hyperurecemia with IUGR is shown in other
studies'”*® . It was seen that in pregnancies with raised SUA and
pre-eclampsia the risk of small for gestational age babies were 12
folds as compared to those with normotensive and normourecemic

pregnancies®. Increased serum uric acid is related to many
adverse maternal and fetal outcomes?. The hyperurecemic
preeclamtic mother is more likely to deliver by cesarean section?.
In another study it was seen that as the uric acid level increase it
results in severity of hypertension and hence increases the risk of
poor fetomaternal outcome?,

From above findings it is seen that hyperurecemic pre-
eclamptic mothers are at more risk of adverse fetal outcome than
normourecemic pre-eclamptic mothers.

CONCLUSION

The pregnancies complicated with pre-eclampsia and raised SUA
levels result in adverse fetal outcome. Significant increased
number of IUGR and LBW fetuses were observed in babies born to
pre-eclamptic mothers with raised SUA levels in comparison to
preeclamptic mothers with normal levels of serum uric acid.
Conflict of interest: Nil

REFERENCES

1. Context_Hypertension in pregnancy_ diagnosis and management _
Guidance_ NICE.

2. Wang W, Xie X, Yuan T, Wang Y, Zhao F, Zhou Z, et al. Epidemiological
trends of maternal hypertensive disorders of pregnancy at the global,
regional, and national levels: a population-based study. Vol. 21, BMC
Pregnancy and Childbirth. 2021.

3. Obstetrics by Ten Teachers, 20th Edition. Obstetrics by Ten Teachers, 20th
Edition. 2017.

4. Abalos E, Cuesta C, Grosso AL, Chou D, Say L. Global and regional
estimates of preeclampsia and eclampsia: A systematic review. Vol. 170,
European Journal of Obstetrics and Gynecology and Reproductive Biology.
2013. p. 1-7.

5. Osungbade KO, Ige OK. Public health perspectives of preeclampsia in

developing countries: implication for health system strengthening. Vol. 2011,

Journal of pregnancy. 2011. p. 481095.

Pre-eclampsia_ pathophysiology and clinical implications _ The BMJ.

Siddiqui 1A, Jaleel A, Tamimi W, Al Kadri HMF. Role of oxidative stress in

the pathogenesis of preeclampsia. Vol. 282, Archives of Gynecology and

Obstetrics. 2010. p. 469-74.

8. Bainbridge SA, Roberts JM. Uric Acid as a Pathogenic Factor in
Preeclampsia. Placenta. 2008;29(SUPPL.):67-72.

9. Un Nisa S, Shaikh AA, Kumar R. Maternal and Fetal Outcomes of
Pregnancy-related Hypertensive Disorders in a Tertiary Care Hospital in
Sukkur, Pakistan. Cureus. 2019.

10. Ndwiga C, Odwe G, Pooja S, Ogutu O, Osoti A. Clinical presentation and
outcomes of preeclampsia and eclampsia at a national hospital, Kenya: A
retrospective cohort study. PLoS One [Internet]. 2020;15(6 June):1-15.

11. Tolu LB, Yigezu E, Urgie T, Feyissa GT. Maternal and perinatal outcome of
preeclampsia without severe feature among pregnant women managed at a
tertiary referral hospital in urban Ethiopia. PL0oS One [Internet].
2020;15(4):1-10.

12.  Kumar N, Singh AK, Maini B. Impact of maternal serum uric acid on
perinatal outcome in women with hypertensive disorders of pregnancy: A
prospective study. Vol. 10, Pregnancy Hypertension. 2017. p. 220-5.

13. LiulL, YuC, Yang F, Yuan Z, Wang Q, Liu S, et al. Maternal hyperuricemia
superimposed on maternal hypertension aggravates the risk of small-for-
gestational-age fetus. Vol. 228, Life Sciences. 2019. p. 215-20.

14. Fetal Outcome in Women of Pre-Eclampsia with High Serum Uric Acid
Levels _ Journal of Society of Obstetricians and Gynaecologists of Pakistan.

15. 1 JMZ* and AIH. Serum Uric Acid as a Predictor of Perinatal Outcome in
Women with Pre-Eclampsia. Vol. 7, International Journal of Medical
Research & Health Sciences. 2018. p. 168-74.

16. Nair A, Savitha C. Estimation of Serum Uric Acid as an Indicator of Severity
of Preeclampsia and Perinatal Outcome. J Obstet Gynecol India.
2017;67(2):109-18.

17. Ryu A, Cho NJ, Kim YS. Predictive value of serum uric acid levels for
adverse perinatal outcomes in preeclampsia. Vol. 98, Medicine (US). 2019.

18.  Asgharnia M, Mirblouk F, Kazemi S, Pourmarzi D, Keivani MM, Heirati SFD.
Maternal serum uric acid level and maternal and neonatal complications in
preeclamptic women: A cross-sectional study. Vol. 15, International Journal
of Reproductive BioMedicine. 2017. p. 583-8.

19. Parrish M, Griffin M, Morris R, Darby M, Owens MY, Martin JN.
Hyperuricemia facilitates the prediction of maternal and perinatal adverse
outcome in patients with severe/superimposed preeclampsia. Vol. 23,
Journal of Maternal-Fetal and Neonatal Medicine. 2010. p. 1451-5.

20. Gowri V, Al-Zakwani |. Prevalence of cesarean delivery in preeclamptic
patients with elevated uric acid. Hypertens Pregnancy. 2010;29(2):231-5.

21.  Kumar N, Singh AK. Maternal Serum Uric Acid as a Predictor of Severity of
Hypertensive Disorders of Pregnancy: A Prospective Cohort Study. Vol. 15,
Current Hypertension Reviews. 2018. p. 154-60.

No

120 PJMHS Vol. 16, No. 05, May 2022



