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ASSOCIATION OF SERUM URIC ACID AND SERUM 
LIPID PROFILE IN PRE- ECLAMPSIA- A HOSPITAL 

BASED CASE-CONTROL STUDY

ABSTRACT

1* 1 2 3Rizal S,  Joshi BR,  Dhakal A,  Sagtani RA 

Introduc�on

Pre-eclampsia, one of the most common medical complica�on 
in pregnancy results in considerable maternal and fetal 
morbidity and mortality. Endothelial dysfunc�on is a central 
feature of pre-eclampsia. Elevated serum uric acid level may 
serve as a marker for early diagnosis of the disease as well as 
a surrogate for clinical severity of the condi�on. High serum 
values of triglycerides, total cholesterol, low- density 
lipoprotein and low levels of high density lipoprotein are all 
significantly related to risk of developing preeclampsia.

Objec�ve

To find out the associa�on between serum uric acid level 
and lipid profile in pre-eclamp�c women and compare it 
with the normal pregnant women.

Methodology

A case control study was conducted among 180 pregnant women 
(90 cases of pre-eclamp�c women and 90 cases of age 
matched normal pregnant women) between 21-35 years 
who were admi�ed in the Gynaecology and Obstetrics ward 
of Nobel Medical College and Teaching Hospital, Biratnagar.

Blood pressure was measured. Serum from all the pa�ents 
were analyzed for the following biochemical parameters: 
serum uric acid, triglyceride, total cholesterol, low density 
lipoprotein cholesterol (LDL-C) and high density lipoprotein 
cholesterol (HDL-C). The data were collected and entered in 
MS-Excel and analyzed using Sta�s�cal Package for Social 
Sciences (SPSS) ver. 16 so�ware.

Result
Mean serum uric acid of pre-eclamp�c women was higher 
than those of normal pregnant women  which was found to 
be sta�s�cally significant with p value <0.001. Among the 
lipid parameters, serum triglyceride and total cholesterol 
was significantly higher in pre-eclamp�c women whereas 
high density lipoprotein was significantly lower in pre-
eclamp�c. Also there was a posi�ve co-rela�on between 
triglyceride and blood pressure and a nega�ve co-rela�on 
between HDL-C in preeclamp�c women.

Conclusion

Development of simple and inexpensive methods to predict 
and prevent pre-eclampsia in early stage is very important. 
Thus, our study concludes the u�lity of measurement of 
serum uric acid and lipid profile for screening pa�ents at risk 
of developing pre-eclampsia.
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INDRODUCTION

Gesta�onal hypertension is defined as a systolic blood 
pressure (SBP) of at least 140 mm Hg and/or a diastolic blood 
pressure (DBP) of at least 90 mm Hg on at least two 
occasions at least 6 hours apart a�er 20th week of gesta�on 
in women known to be normotensive before pregnancy and 

1 before 20th week of gesta�on. Pre-eclampsia is primarily 
defined as gesta�onal hypertension with proteinuria which 
is 300 mg or more in 24-hour. If 24-hour urine collec�on is 
not available, then proteinuria is defined as a concentra�on 
of at least 30 mg/dL in at least two random urine samples 

2 collected at least 6 hours apart. Preeclampsia is one of the 
most common complica�on during pregnancy affec�ng 2-
8% of all the pregnancies resul�ng in considerable maternal 

3,4 and fetal morbidity and mortality. It is believed to be due to 
subop�mal uteroplacental perfusion associated with 
maternal inflammatory response and maternal vascular 

4endothelial dysfunc�on.

Elevated serum uric acid is one of the most consistent and 
earliest detectable parameter of pre-eclampsia. It is found 
that the eleva�on in uric acid levels precedes the onset of 
hypertension and proteinuria which are considered as the 

5 clinical manifesta�on for diagnosis of pre-eclampsia. It is 
further hypothesized that an elevated concentra�on of uric 
acid in pre-eclamp�c women is not simply a marker of 
disease severity but rather contributes directly to the 

6 pathogenesis of the disorder. Decreased renal clearance 
owing to decreased glomerular filtra�on rate, increased 
renal reabsorp�on and decreased tubular secre�on, 
increased �ssue break down and increased ac�vity of the 
enzyme xanthine oxidase/dehydrogenase are the possible 
causes for elevated serum levels of uric acid in women with 

7, 8preeclampsia.

Maternal endothelial dysfunc�on is the classic hallmark of 
pre-eclampsia. The accumula�on of markers of endothelial 
dysfunc�on in the endothelial cells is the result of increased 

9level of circula�ng lipids.  In normal pregnancy, there is 
maternal hyperlipidemia owing to fetal growth and 
development. High levels of atherogenic lipids i.e high total 
cholesterol (TC), triglyceride (TG) and low density 
lipoprotein cholesterol (LDL-C) and low levels of high density 
lipoprotein cholesterol (HDL-C) are all contribu�ng factors 
for endothelial damage through oxida�ve stress mechanism 
in the arterial wall leading to pathophysiology of pre-

10eclampsia.  Thus, lipid level assessment in early pregnancy 
may be a tool to detect women at risk of pre-eclampsia. 

Thus, our study aims to assess serum uric acid level in pre-
eclamp�c women and compare it with normal pregnant 
women and evaluate the diagnos�c u�lity of serum uric acid 
in pre-eclampsia. Our study also aims to compare the 
changes in lipid parameters in pre-eclamp�c women and 
normal pregnant women.

METHODOLOGY

A case control study was conducted among 180 pregnant 
women (90 cases of pre- eclamp�c women and 90 cases of 

normal pregnant women) who were admi�ed in the 
Gynaecology and Obstetrics ward of Nobel Medical College 
and Teaching Hospital, Biratnagar. The study was conducted 
from 1st June, 2018 to 31st May, 2019. Ethical approval was 
taken from the Ins�tu�onal Review Commi�ee of Nobel 
Medical College. Informed consent was taken from each 
pa�ent before data collec�on. 

Diagnosed cases of pre-eclampsia (cases) and age matched 
normal pregnant women in the age group between 21-35 
years were included in our study. Preeclampsia was 
diagnosed based on the “ACOG Task Force on Hypertension 
in Pregnancy 2013” as follows: Women known to be 
normotensive who developed a systolic BP≥140mm Hg or 
diastolic BP≥90mm Hg on two occasions at least 4 hours 
apart a�er the 20th week of gesta�on and proteinuria 
≥300mg/24 h urine collec�on or a protein/ crea�nine ra�o 

11≥0.3.  Women with previous history of hypertension or 
hypertension before 20th week of gesta�on were excluded 
from the study. Also women with history of Diabetes 
Mellitus, Renal Disease and other diseases known to alter 
the blood pressure were also excluded from the study.

Blood pressure was measured by sphygmomanometer cuff 
on both hands in si�ng posi�on and mean was taken and 
recorded.

Blood samples from all the pa�ents were collected from 
ante-cubital vein a�er overnight fast. Blood was allowed to 
clot and serum was separated. Serum from all the pa�ents 
were analyzed for the following biochemical parameters: 
serum uric acid, triglyceride, total cholesterol, LDL-C and 
HDL- C. 

The data were collected and entered in MS-Excel and 
analyzed using Sta�s�cal Package for Social Sciences (SPSS) 
ver. 16 so�ware. All the biochemical parameters were 
expressed as mean ± standard devia�on for each group. 
Biochemical parameters were compared using Student's 
unpaired t test. P < 0.05 was considered sta�s�cally 
significant. 

RESULT

Table 1:  Comparison of age, SBP, DBP and uric acid 
among cases and control. (n = 180)

*sta�s�cally significant.

In this study, the mean age of pregnant women of both the 
groups was around 27 years and thus, did not show 
sta�s�cal difference. In case of both systolic and diastolic 
blood pressure, the mean pressure was significantly higher 
among the pre-eclamp�c women with mean difference of 
44.2 mmHg and 32.8 mm Hg respec�vely. Similarly, the 
mean serum uric acid of pre-eclamp�c women was higher 
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than the normal pregnant women which was found to be 
sta�s�cally significant with p value <0.001. Thus, high blood 
pressure and higher levels of serum uric acid is associated 
with pregnant women with pre eclampsia. (Table 1)

Table 2: Comparison of parameters of lipid profile among 
cases and control. (n = 180)

*sta�s�cally significant.

Table 2 shows that mean triglycerides and total cholesterol 
are significantly higher among the pre-eclamp�c women 
with mean difference of 38.39 mg/dl and 97.98 mg/dl 
respec�vely. On the other hand, there is no significant 
difference in LDL cholesterol between both the groups. In 
case of HDL cholesterol, the mean levels are significantly 
higher among the normal pregnant women group with p 
value <0.001. Thus, higher serum triglycerides, high  total 
cholesterol and low HDL levels are associated with pregnant 
women with pre eclampsia.

Table 3: Correla�on of TG and HDL with SBP among 
women with pre - eclampsia. (n = 90)

*sta�s�cally significant.

The results showed that serum triglycerides was posi�vely 
correlated with SBP i.e. the women with higher SBP had 
higher TG level. On the other hand, HDL was nega�vely 
correlated with SBP i.e. women with higher SBP had lower 
levels of HDL. Both these correla�ons were sta�s�cally 
significant with p value <0.001. (Table 3)

Table 4: Correla�on of TG and HDL with DBP among 
women with pre - eclampsia. (n = 90)

*sta�s�cally significant.

Similar to SBP, the results showed that serum triglycerides 
were posi�vely correlated with DBP i.e. the women with 
higher DBP had higher TG level and lower HDL levels. Also, 
these correla�ons were sta�s�cally significant with p value 
<0.001. (Table 3)

DISCUSSION

Pre-eclampsia accounts for 10-15% of all the maternal 
deaths occurring worldwide. The most common reason for 
such high maternal and fetal morbidity and mortality is the 
unavailability of precise and specific test that can iden�fy 

12 pregnant women at risk of developing pre-eclampsia.  

Thus, we a�empted to find the associa�on of serum uric 
acid along with serum lipid levels to diagnose pre-eclampsia.

In our study, the mean age group for pre-eclamp�c women 
was 27.53 ± 5.23 years and those for control was 27.19± 3.88, 
which did not show any sta�s�cal significance. 

The systolic and diastolic blood pressure was 151.13 ± 9.28 
mm Hg and 101.96 ± 7.43 mm Hg respec�vely in the pre-
eclamp�c women (cases) whereas it was 106.93 ± 9.87 mm 
Hg and 69.01 ± 6.77 mm Hg respec�vely for normal pregnant 
women (control). The difference of blood pressure between 
the cases and control was sta�s�cally significant with p value 
<0.00. Our finding was consistent with the studies  done by 

13 8Asgharnia et.al  and Bishoni et.al.

Serum uric acid level was significantly higher in pre-eclamp�c 
women (mean ±  SD = 5.51 ± 0.74 mg/dl) in comparison to 
normal pregnant women (mean ±  SD = 3.59 ± 0.84 mg/dl) 
(p< 0.001). Our finding was consistent with the studies done 

14 13 8 by Sultana et.al,  Asgharnia M et.al and Bishoni et.al.
Elevated serum uric acid and its associa�on with severity of 

15pre-eclampsia has been reported since  late 1800s.  Studies 
suggests that hyperuricemia was present in 16% of women 
with gesta�onal hypertension without proteinuria whereas 

6it is present in 75% of women diagnosed with pre-eclampsia.  
Decreased renal clearance and increased renal reabsorp�on 

16 owing to decreased glomerular filtra�on rate, along with 
placental hypoxia and placental cell destruc�on, both being 
the source of purine for produc�on of uric acid by xanthine 

8 oxidase. explains the presence of hyperuricemia in 
preeclampsia. Studies has shown that uric acid increases the 
blood pressure by increasing salt sensi�vity and vascular 

17smooth muscle prolifera�on.  In ini�al phases of normal 
pregnancy, uric acid level decreases owing to uricosuric 
ac�on of estrogen, expanded blood volume and increased 

6 GFR. Studies has shown that there is no significant 
difference in serum uric acid levels between gesta�onal 
hypertension and normal pregnancy, sugges�ng increased 

18,19uric acid to be a predictor of pre-eclampsia.

Among the lipid parameters, serum TG and serum TC was 
higher in pre- eclamp�c women compared to normal 
pregnant women and the difference was sta�s�cally significant 
with p< 0.001. Also serum HDL- C was significantly (p<0.001) 
lower in the pre-eclamp�c women when compared to 
normal pregnant women whereas  serum LDL-C did not 
show any sta�s�cal difference. This was consistent with 

20,21many studies done in different part of the world.  Altera�on 
in lipid parameters are expected in normal pregnancy also 
but results from many meta-analysis suggest that women 
with pre-eclampsia experience greater changes in lipid 

22metabolism than normotensive women.  An abnormal lipid 
profile has a direct effect on vascular endothelial dysfunc�on 

8as seen in pre-eclampsia.  High levels of TG in pre-eclampsia 
is primilarly due to hypoestrogenemia which leads to 
decreased expression of VLDL/apoE receptors resul�ng in 
reduced transport of VLDL to fetal compartment and so 
there is maternal hypertriglyceridemia owing to increased 

8,23biosynthesis of endogenous TG, which is carried by VLDL.
Among the lipid parameters, serum TG showed a posi�ve co-
rela�on with both the systolic and diastolic blood pressure 

Rijal S et al

ISSN: 2542-2758  (Print) 2542-2804 (Online)
833

Birat Journal of Health Sciences 
Vol.4/No.3/Issue 10/ Sep-Dec, 2019



Original Research Ar�cle

REFERENCES
1. Report of the Na�onal High Blood Pressure Educa�on Program. Working 

group report on high blood pressure in pregnancy. Am J Obstet Gynecol 
2000;183:1–22. PMID:10920346

2. Sib BM. Diagnosis and Management of Gesta�onal Hypertension and 
Preeclampsia. Obst & gynecol. 2003 July;102(1):181-92. doi:10.1016/ 
S0029-7844(03)00475-7 

3. Ryu A, ChoJun N, Kim SY, Lee EY. Predic�ve value of serum uric acid levels 
for adverse perinatal outcomes in preeclampsia. Medicine 2019;98:18:1-
8. PMID: 31045822

4. North RA, MC Cowan LM, Deeker AG, Poston L, Chan EHY, Stewart AY. 
Clinical risk predic�on for pre-eclampsia in nulliparous women: 
Development of model in interna�onal prospec�ve cohort.BMJ. 
2011;342:1-11.doi: 10.1136/bmj.d1875 

5. Powers RW, Bodnar LM, Ness RB, Cooper KM, Gallaher MJ, Frank MP et,al. 
Uric acid concentra�ons in early pregnancy among preeclamp�c women 
with gesta�onal hyperuricemia at delivery. Am J Obstet Gynecol. 2006; 
194:160.PubMed: 16389026

6. Bambridge SA, Roberts JM. Uric Acid as a Pathogenic Factor in Preeclampsia. 
Placenta. 2008 March;29:67-72. doi:10.1016/j. placenta. 2007.11.001

7. Talaulikar VS, Shehata H. Uric acid: is it �me to give up rou�ne tes�ng in 
management of pre-eclampsia? Obstetric Medicine. 2012;5:119-23. DOI: 
10.1258/om.2011.110075

8. Bishoni L, Vyas RK, Sony Y, Gora M. Study of Serum Lipid Profile and Uric 
Acid Levels in Preeclampsia. Int J of Health Scie & Resc.2019 Sept;4(3):47-
50. P-ISSN: 2456-9321 

9. Sparacklen CN, Smith CJ, Sa�las AF, Robinson JG, Ryckman KK. Maternal 
Hyperlipidemia and the Risk of Preeclampsia: A Meta-Analysis. Am J 
Epidemiol.2014;180(4):346-58. PMID: 24989239 PMCID: PMC4565654 
DOI: 10.1093/aje/kwu145

10. Adank MC, Benschop L, Peterbroers KR, Gregor AM, Kors AW, Mulder MT. 
Is maternal lipid profile in early pregnancy associated with pregnancy 
complica�ons and blood pressure in pregnancy and long term 
postpartum? Am J Obstet Gynecol. 2019;221(150):1-13. DOI: 
h�ps://doi.org/10.1016/j.ajog.2019.03.025

11. American College of Obstetricians and Gynecologists. Task Force on 
Hypertension in PregnancyHypertension in pregnancy. Report of the 
American College of Obstetricians and Gynecologists' Task Force on 
Hypertension in Pregnancy. Obstet Gynecol 2013;122:1122–31. PMID: 
24150027

12. Kumar N, Singh AK. Maternal Serum Uric Acid as a Predictor of Severity of 
Hypertensive Disorders of Pregnancy: A Prospec�ve Cohort Study. Current 
Hypertension Reviews2019;15:154-60. PMID: 30417791 

13. Asgharnia M, Mirblouk F, Kazemi S, Pourmarzi D, Kelvani MM, Heira� S. 
Maternal serum uric acid level and maternal and neonatal complica�ons 
in preeclamp�c women: A cross-sec�onal study. Int J Reprod BioMed. 
2017 Sept;15(9):583-8. PMID: 29662967 

14. Sultana R, Ahmed S, Sultana N, Karim S, Asia F. Associa�on of Serum Uric 
Acid with Preeclampsia: A Case Control Study. Delta Med Col J.Jul 
2013;1(2):46-50. DOI: h�ps://doi.org/10.3329/dmcj.v1i2.15918

15.  Voto LS, Illia R, Darbon- Grosso HA, Imaz FU, Margulies M. Uric acid levels: 
a useful index of the severity of preeclampsia and prenatal diagnosis. J 
Perinat Med. 1988;16(2):123-6. PMID: 3171856,  DOI: 10.1515/jpme. 
1988.16.2.123

16. Monica N,Kunder M,Shashidhar KN,Gayatri J,Harish R. Biochemical 
Evalua�on of Serum Lipid Profile and Serum Uric Acid in Preeclampsia: A 
Case- Control Study. IOSR Journal Of Pharmacy. 2016 Oct; 6(10): 41-4. (e)-
ISSN: 2250-3013, (p)-ISSN: 2319-4219

17. Roberts JM, Bodnar LM, Lain KY, Hubel CA, Markovic N, Ness RB et.al. Uric 
Acid Is as Important as Proteinuria in Iden�fying Fetal Risk in Women With 
Gesta�onal Hypertension. Hypertension. 2005 Dec;1263-9. PMID: 
16246973

18. Vyakaranam S, Bhongir AV, Pa�olla D, Chintapally R. Study of serum uric 
acid and crea�nine in hypertensive disorders of pregnancy. Int J Med Sci 
Public Health. 2015;4(10):1424-8. PMID: 27175365

19. Padma Y, Aparna VB, Kalpana B, Ri�ka V, Sudhakar PR. Renal markers in 
normal and hypertensive disorders of pregnanacy in Indian women: a 
pilot study. Int J Reprod Contracept Obs Gynecol. 2013; 2:514-20. PMID: 
24872960 

20. Onuegbu AJ, Olisekodiaka JM, Udo JU, Umeononihu O, Amah UK, Okwara 
JE et.al. Evalua�on of High-Sensi�vity C-Reac�ve Protein and Serum Lipid 
Profile in Southeastern Nigerian Women with Pre-Eclampsia. Med Princ 
Pract 2015;24:276-9. PMID: 25896579

21. Enquobahrie DA, Williams MA, Butler CL, Frederick IO, Miller RS, Luthy DA. 
Maternal plasma lipid concentra�ons in early pregnancy andrisk of 
preeclampsia. Am J Hypertens.2004;17(7):574-81.PMID: 15233976 

22. Spracklen CN,Smith CJ,Sa�las AF, Robinson JG,Ryckman KK. Maternal 
Hyperlipidemia and the Risk of Preeclampsia: A Meta-Analysis. Am J 
Epidemiol. 2014;180(4):346-58. PMID: 24989239 

23. Latha PJ, Ganesan S. Evalua�on of Serum Uric Acid and Lipid Profile in 
Gesta�onal Hypertension. Int J Pharm Bio Sci. 2013;4(2): 496-502.

24. A Siddique. Maternal serum lipids in women with pre-eclampsia. Ann Med 
Health Sci Res. 2014 Jul-Aug; 4(4): 638–41.PMID: 25221720

25. Ghaffar B,  Memon HS, Khidri FF. Assessment of Serum Lipid and Uric Acid 
Levels in Women with Normal Pregnancy and Pre-Eclampsia. J Liaquat Uni 
Med Health Sci. 2019;18(02):169-74. doi: 10.22442/jlumhs.191820622

which was sta�s�cally significant with p <0.001. This was 
24 consistent with the studies done by A Siddiqui and Ghaffar 

25et.al.  indica�ng the implica�on of raised serum triglyceride 
levels in the pathogenesis of pre-eclampsia. Also serum HDL 
showed a nega�ve correla�on with both systolic and 
diastolic blood pressure and was sta�s�cally significant with 
p <0.001. This finding was also consistent with the findings 

24 25 of the study done by A Siddiqui and Ghaffar et.al.  
Dyslipidemia mediated ac�va�on of endothelial cells leads to 
produc�on of endothelia disturbing factors like lipid 
peroxides which are responsible for the pathologic 

3  changes in PIH.  Thus, results of our study add to the exis�ng 
evidence to support pathophysiological role of both 
d y s l i p i d e m i a  and hyperuricemia in the cl inical 
manifesta�ons of preeclampsia.

CONCLUSION

Serum uric acid levels are raised in pregnancies complicated 
by pre-eclampsia which may serve as a marker for early 
diagnosis. Maternal lipid levels are also altered in pre-
eclampsia and showed a significant rela�on with the blood 
pressure. Thus, measurement of serum uric acid levels and 
lipid profile, which are simple, inexpensive and readily 

available test can be evaluated to add to the diagnosis of 
pre-eclampsia and define the severity of pre-eclampsia.

LIMITATION OF THE STUDY

We just evaluated uric acid and lipid profile in pre-eclamp�c 
women , but we could have a�empted to evaluate many 
other biochemical parameters to show its associa�on with 
pre- eclampsia.
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