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pregnancy.2-4 In our environment, preeclampsia is noted 
to occur late in pregnancy5,6 but evolves rapidly to severe 
disease; hence, early identification of the maladaptive 
changes in pregnancy may assist in predicting disease 
severity. 

Various agents have been implicated in the pathogenesis 
of preeclampsia. Abnormal lipid metabolism and deranged 
total antioxidant status are some of the observed 
pathophysiologic abnormalities seen in patients with 
preeclampsia.2-4 Several studies have shown that oxidative 
stress is predominant in preeclampsia and as such the 
attempt to overcome this allows the body to overwhelm 
its antioxidant capacity.7,8 Endothelial dysfunction, which 
is central to the pathology of preeclampsia, has also been 
linked to hyperlipidemia; and abnormal lipid peroxidation 
in preeclampsia, especially with respect to triglycerides, has 
been consistently reported in the literature.9,10 Similarly, the 
excessive cellular activity associated with the process of 
placental ischemia also leads to overproduction of uric acid 
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Preeclampsia is a pregnancy-specific disease with a 
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pregnancy. A possible determinant of disease expression 
is the level of exaggeration of physiologic adaptation in 
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which serves as a marker of the disease,11,12 with abnormal 
levels seen much earlier than the detection of proteinuria. 

It is likely that an imbalance between lipid peroxidation 
and antioxidant mechanisms may impair endothelial 
function leading to the manifestation of preeclampsia. 
Although the modification of lipid metabolism in normal 
and preeclamptic pregnancies has been widely studied in 
Europe and USA, very few local studies have focused on this 
important subject, and very little attention has been paid to 
their clinical correlation. In the present study, we aimed to 
determine the lipid profile and uric acid levels in patients 
presenting with severe preeclampsia and to correlate these 
with clinical severity of the disease. 

PATIENTS AND METHODS

A prospective case-control study was conducted between 
June 2012 and December 2012 at the Obstetrics and 
Gynecology Department of University of Benin Teaching 
Hospital (UBTH), Benin City with approval of the 
Institutional Review Board. The subjects were patients 
managed for severe preeclampsia. To achieve a uniform 
subject population, only patients with severe preeclampsia 
who booked in UBTH for antenatal care and presented to 
hospital in a fasting state (at least 8 hours) were included 
in this study. Postpartum cases of severe preeclampsia, 
patients with intrauterine fetal death, renal failure or those 
who had any treatment administered elsewhere before 
admission to UBTH were excluded. 

All eligible patients were counseled and their written 
consent obtained before recruitment. Severe preeclampsia 
was defined as diastolic blood pressure (DBP) of ≥110 
mmHg and/or systolic blood pressure (SBP) of ≥160 
mmHg associated with proteinuria of at least 1+ on 
dipstick examination. Abnormalities of triglycerides, total 
cholesterol, low-density lipoprotein (LDL)-cholesterol and 
high-density lipoprotein (HDL)-cholesterol were defined as 
levels ≥150 mg/dl, ≥200 mg/dl, ≥100 mg/dl and <40 mg/dl, 
respectively. Abnormal lipid profile for each subject was 
defined as abnormality in any one of the four parameters 
in the panel. Abnormal serum uric acid was defined as 
values >5mg/dl.

At admission, the patients were stabilised and managed 
according to the departmental protocol, with preparation for 
delivery. Intravenous access was secured; blood was drawn 
from the antecubital vein for lipid profile, serum uric acid, 
serum magnesium assay, electrolytes, urea and creatinine 
estimation, full blood count with platelets, liver function 
testand bedside clotting time. Seizure prophylaxis was 
instituted with intravenous magnesium sulphate and blood 
pressure control was achieved with intravenous labetalol.

A control group of normotensive patients matched for 
gestational age with the cases of severe preeclampsia 

was recruited from the antenatal clinic after obtaining an 
informed written consent. Due counseling on the nature 
of the study and the quantity of blood to be taken was 
then given. The eligible patients had their venous blood 
taken for laboratory assessment of lipid profile and uric 
acid estimation. The main outcome measure was the 
relationship between clinical and laboratory parameters 
in each group, as well as the comparison between 
preeclamptic and normotensive subjects.

The subjects’ socio-demographic, clinical and laboratory 
parameters were used to generate a database for analysis. 
The information retrieved was coded and entered into a 
personal computer. Statistical analysis was done using 
the Statistical Package for the Social Sciences (SPSS) for 
Windows version 15.0 and GraphPad InStat 3 software. 
Categorical variables were expressed as absolute numbers 
and percentages and significant differences determined 
using the Chi-square test or Fisher exact test where 
appropriate while continuous variables were presented as 
means with standard deviations and significant differences 
determined with the Student t test. The level of significance 
was set as P < 0.05. 

Laboratory assay of lipid profile and uric acid
About 10 ml of fasting venous blood sample was collected 
from the antecubital vein into plain tubes and lithium 
heparin tubes, 6 ml and 4 ml, respectively. Immediately 
after collection, adequate anticoagulation was ensured 
in the lithium heparin sample by gentle inversion of the 
bottle while the plain samples were left standing to allow 
clot retraction. Thereafter, the specimens were centrifuged 
for 5 min at 3000 rpm to separate the plasma and serum 
components which were then collected in plain tubes, 
labeled and stored at −80oC. The stored samples were 
analysed within two weeks of collection.

The stored serum sample was analysed for total cholesterol, 
HDL-cholesterol and triglycerides using the direct 
enzymatic method.13,14 The LDL-cholesterol component 
was thereafter derived using the Friedwald formula.15 The 
plasma sample was also analysed for uric acid by standard 
spectrophotometric methods.

RESULTS

A total of 40 patients with severe preeclampsia were 
recruited for this study. The control group of gestational 
age-matched women had 80 subjects. The mean age, parity, 
gestational age (GA) and body mass index (BMI) were not 
significantly different between the two groups [Table 1]. 
The mean triglycerides (TG), total cholesterol (TC), LDL-
cholesterol (LDL) and serum uric acid (UA) levels were 13%, 
8%, 28% and 28%, respectively higher in the preeclamptic 
group than the normotensive women [Table 2]. The mean 
HDL-cholesterol (HDL) level was 12% lower in the women 
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with severe preeclampsia than the normotensive women 
[Table 2]. Despite this observed difference in mean lipid 
profile between preeclamptics and normotensive patients, 
the mean levels in preeclamptic and normotensive patients 
failed to reach values accepted for abnormality [Table 2]. 
An adjusted reference range for the lipid panel resulted in 
the observation represented in Table 3. The mean arterial 
blood pressure (MABP) of the preeclamptics was 25% 
higher than the normotensive women (126 ± 18.073 mmHg 
versus 95 ± 10.156, P = 0.000).

The median age of the preeclamptics was 30 years (range 
of 19-41), and almost 70% of the women with MABP 
≥120 mmHg were 35 years or older [Table 4]. Women 
older than 35 years were four times more likely to have 
elevated UA levels than younger women. The median 
parity was two (range 0-5). Over 45% of the patients with 
MABP ≥120mmHg were nulliparas, but 65% of those who 
had elevated serum UA were multiparas [Table 4]. The 
median GA at diagnosis of severe preeclampsia was 34 
weeks (range of 27-41). All patients with MABP ≥140mmHg 
also had abnormal serum UA levels and were at GA <34 
weeks (Information is not in table). The median BMI of the 
preeclamptic patients was 26.7 kg/m2; (range 19.4-35.5). 
Over 80% of cases of elevated serum UA were seen in 
preeclamptics with BMI > 26 kg/m2 [Table 4].

A logistic regression analysis was conducted to predict the roles 
of age, gestational age, parity and BMI in the determination 
of abnormal serum UA levels in the preeclamptic group. A 
test of the full model was statistically significant (Chi-square 
51.419, P = 0.000 with df = 4), and prediction success overall 
was 87.8%. Maternal age and gestational age were found to 
be significant contributors [Table 5].

Preeclamptics with abnormal serum UA levels were 55% 
more likely to have MABP ≥120 mmHg (77.3% vs 22.7, 
P = 0.000; Table 6), 50% more likely to have babies with 
birth asphyxia (75% vs 25, P = 0.082; Table 6), and 53% 
more likely to have low birth weight babies (76.9% vs 23.1, 
P = 0.041; Table 6). And further logistic regression analysis 
confirmed the correlation of abnormal serum uric acid 
levels with low birth weight (P = 0.018).

DISCUSSION

This study showed that serum uric acid levels were elevated 
in severe preeclampsia but lipid profile abnormality was 
not seen in this group of preeclamptic patients. However, 
there were significant differences between the mean 
triglycerides, LDL-cholesterol, HDL-cholesterol and total 
cholesterol of the preeclamptics and the normotensive 
patients studied. Severe preeclampsia was more likely in 
young, nulliparous women at advanced gestational ages. 
Abnormal serum uric acid levels were associated with 
advanced maternal age, multiparity, early-onset disease 
and abnormal BMI.

The sample size of this study was adequate considering 
the homogeneity of the group. The case-control 
design of this study, the established sensitivity and 
reproducibility of the methods of analyses employed 
and ready availability of the reagents used are important 
in the validity of our results. This hospital-based cross-
sectional study may be representative of the general 
obstetric population because of the referral status of 
our hospital.

Table 1: Maternal socio-demographic characteristics
Characteristics Frequency (%) P value

Preeclampsia 
(n = 40)

Normotensive 
(n = 80)

Mean age (years) (28.09±5.5) 28.83±4.94 27.33±6.21 0.184
<20 5 (12.5) 6 (7.5)
20-29 18 (45.0) 37 (46.3)
30-39 13 (32.5) 27 (33.7)
≥40 4 (10.0) 10 (12.5)
Mean parity (2.72±1.98) 2.73±1.87 2.71±2.03 0.959
0 21 (52.5) 48 (60.0)
1-4 10 (25.0) 18 (22.5) 
≥5  9 (22.5) 14 (17.5)
Mean gestation (weeks) 
(36.67 ± 3.54)

36.19±3.51 37.16±3.48 0.168

<33 9 (22.5) 21 (26.0)
33-36 11 (27.5) 19 (24.0)
≥37 20 (50.0) 40 (50.0)
Mean body mass index (Kg/m2) 
(26.51±5.60) 26.42±5.51 26.56±5.68 0.901
Normal 18 (45) 29 (36)
Overweight 19 (47.5) 42 (53.0)
Obese  3 (7.5) 9 (11.0)

Table 2: Maternal mean levels of lipid profile 
and serum uric acid
Parameter Preeclampsia 

(n = 40)
Normotensive 

(n = 80)
T value P value

TG 106.44±20.86 92.95±8.81 2.812 0.006
TC 151.90±7.45 140.14±9.43 1.960 0.053
LDL 77.85±8.82 55.91±7.21 4.713 0.000
HDL 54.55±5.44 62.23±8.58 3.783 0.000
Uric acid 5.96±2.54 4.30±0.85 2.874 0.005
TG – Triglyceride; TC – Total cholesterol; LDL – Low-density lipoprotein; 
HDL – High-density lipoprotein 

Table 3: The proportion of patients with 
abnormalities of lipid profile using adjusted 
reference ranges
Adjusted parameter Preeclampsia (n = 40) 

number (%)
Normotensive (n = 80) 

number (%)

TG ≥100mg/dl 20 (50) 15 (18.8)
TC ≥150mg/dl 24 (60) 12 (15.0)
LDL ≥80mg/dl 20 (50) 10 (12.5)
HDL <50mg/dl 10 (25) 8 (10.0)
TG – Triglyceride; TC – Total cholesterol; LDL – Low-density lipoprotein; 
HDL – High-density lipoprotein
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Our sample size of 40 severe preeclamptics is similar to 
the sample size of previous studies,16-18 but larger than the 
study population in the work by Var et al.19 A larger sample 
size would probably improve the external validity of the 
results but the homogenous population and gestational 
age-matched controls utilized in this study ensured the 
reliability of our results.

Uric acid levels have been consistently reported to be 
elevated in preeclampsia with highest levels seen to mirror 
the severity of the condition.20,21 Our results confirmed 
this observation with half of the patients with severe 
preeclampsia already having abnormal serum uric acid 
levels at the time of diagnosis. Serum uric acid levels have 
been employed as discriminatory to diagnosis of severe 
preeclampsia because abnormal levels may predate 
proteinuria by several weeks.11,20-23 Advanced maternal 
age, multiparity and abnormal BMI which were associated 

with elevated serum uric acid in this study probably 
reflected the role of age and BMI in hypertension and renal 
status that could be unmasked by the superimposition of 
preeclampsia. Further logistic regression analysis also 
revealed an association between uric acid abnormality 
and maternal age. 

Complications of severe preeclampsia noted in this study 
included birth asphyxia and low birth weight which are 
in agreement with the reports of previous authors.5,6,24,25 
It is instructive to note our finding that all patients with 
MABP ≥140mmHg had abnormal serum uric acid levels. 
The occurrence of birth asphyxia and presence of low birth 
weight were also significantly correlated with abnormal 
serum uric acid levels.

Applying the current reference range for diagnosis of 
abnormal lipid profile will appear to exclude all of the 
subjects in the present study. It is likely that pregnancy 
or the presence of preeclampsia in our women does not 
significantly alter the metabolism of lipids; hence to define 
the modest abnormalities in lipid profile associated with 
severe preeclampsia in our environment, the reference 
range for pregnant women will have to be ascertained. 
We found only 50% of our preeclamptics had elevated 
triglycerides when the level of abnormality was relaxed 
to 100 mg/dl from 150 mg/dl. Similarly, reducing the 
reference range of normal for total cholesterol from 
200 mg/dl to 150 mg/dl resulted in 60% abnormality. 
Thus our findings, using the accepted reference range for 
lipid profile, do not support the report of many authors 
that abnormal lipid profile is associated with preeclampsia 
with worsening levels shown as pregnancy advanced.26,27 

It is also likely that the physiologic adaptations to the 
cardiovascular changes in pregnancy in our women are 
more pronounced and so result in physiologic dilution of 
many blood constituents including lipids.

Despite the general observation that lipid profile was not 
abnormal in both groups of patients in this study, there 
were statistically significant differences between the mean 
triglycerides, low density lipoprotein and high density 
lipoprotein of the preeclamptics and normotensive women. 
A previous study done in northern Nigeria had reported 
that none of the 500 subjects in the study population 
had a plasma total cholesterol level up to 200 mg/dl,28 a 
level commonly accepted as upper limit of normal in this 
environment.29 It has been argued by some researchers 
that the range of plasma cholesterol level derived for 
the developed countries might have to be modified for 
developing countries like Nigeria. The worry expressed 
by such authors is that subjects in developing countries 
could indeed be prone to developing complications even 
at lower plasma cholesterol levels.30

Elevated serum uric acid levels in preeclamptic patients 
were associated with higher MABP, higher risk of birth 

Table 4: Determinants of mean arterial blood 
pressure (MABP) and elevated serum uric acid 
level in preeclamptic patients
Characteristics MABP ≥ 120 mmHg 

(n = 22) 
number (%)

Elevated serum uric 
acid (n = 20) 
number (%)

Age
<35  7 (31.8)  4 (20)
≥35 15 (68.2) 16 (80)

Parity
0 10 (45.5)  7 (35)
1-4 12 (54.5) 13 (65)

Gestational age
<32 16 (72.7) 12 (60)
≥32  6 (27.3)  8 (40)

Body mass index
<26  7 (31.8)  3 (15)
≥26 15 (68.2) 17 (85)

Table 5: Logistic regression analysis to predict 
abnormal serum uric acid levels in preeclampsia
Variable P value

Age 0.003
Parity 0.227
Gestational age 0.001
Body mass index 0.999
Constant 0.763

Table 6: Clinical correlates of elevated serum uric 
acid levels in preeclampsia
Characteristic Abnormal uric acid 

(n = 20)
Number (%)

Normal uric acid 
(n = 20)

Number (%)

P value

MABP ≥120mmHg 17 (77.3) 5 (22.7) 0.000
Apgar score 
<7 at 1 min

9 (75) 3 (25) 0.082

Low birth weight 10 (76.9) 3 (23.1) 0.041
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asphyxia and low birth weights. These observations 
have also been reflected in the findings of previous 
authors.11,12,20,21

This study has confirmed the association between severe 
preeclampsia and elevated serum uric acid. However, 
abnormalities of lipid profile were not found to be 
associated with preeclampsia in this study. It appears the 
reference range of normal lipid profile in pregnancy in 
our environment may require redefinition considering 
the low frequency of abnormality found in this study. We 
recommend a cross-sectional multicentre study to define 
the reference range of lipid profile in pregnancy as well 
as the possible role of preeclampsia in lipid metabolism.

In conclusion, serum uric acid levels are elevated in 
pregnancies complicated by preeclampsia, and this may 
serve as a marker for early diagnosis of the disease as well 
as a surrogate for clinical severity of the condition.
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