
Blood uric acid level as a marker of increased risk of eclampsia             Essiben et al 

___________________________________________________________________________________________________ 

Health Sci. Dis: Vol 17 (2) April-May-June 2016 

Available at www.hsd-fmsb.org 

7 

Original Article  

Blood Uric Acid Level as a Marker of Increased Risk of Eclampsia 
in Severe Pre-Eclamptic Patients: A Cross-Sectional Study in Two 

Tertiary Hospitals of Yaoundé, Cameroon 

L’uricémie comme marqueur de la survenue d’une crise d’éclampsie en cas de 
preéclampsie sévère : une étude transversale dans deux hôpitaux de Yaoundé  

 

 

 
ABSTRACT 

BACKGROUND. Eclampsia is the most dangerous maternal 

complication in hypertensive disorders of pregnancy (HDP). 

Hyperuricemia is a sign of poor prognosis for both the mother 

and the fetus. We investigated the relationship between 

uricemia and the occurrence of eclampsia in cases of severe 

pre-eclampsia. 

MATERIALS AND METHODS. This was a three-month’ 

cross-sectional study carried out in two tertiary hospitals in the 

city of Yaoundé, Cameroon. All patients attending the hospitals 

with evidence of severe pre-eclampsia or eclampsia and willing 

to participate in the study were enrolled. Socio-epidemiology 

data and blood were collected as soon as the diagnosis was 

made; uricemia were measured using a spectrophotometric 

method. Statistical analyses were performed using SPSS 18.0 

and significance was observed when P was <0.05. 

RESULTS. Ninety five pregnant women, aged between 15 to 

41 years, with evidence of severe pre-eclampsia (60) or 

eclampsia (35) were enrolled during the months of January to 

march 2015. While age below 20 years increased the risk of 

eclampsia (OR=4.2; IC= [1.2-15]; P =0.002), marital status, 

parity, educational level, gestational age at time of diagnosis, 

the timing with respect to labor, and blood pressure values did 

not influence significantly the risk of developing eclampsia. 

Interestedly, we found that hyperuricemia is significantly 

increased in eclamptic patients (OR=3.1; IC= [1.2-8.2]; 

P=0.001). 

CONCLUSION. This study suggests that blood uric acid levels 

are greater in eclamptic patients especially in younger ones.  

KEYS WORDS. Severe preeclampsia, eclampsia, 

hyperuricemia, eclamptic seizures, Yaoundé, Cameroon.  

 

RÉSUMÉ 

INTRODUCTION. L’éclampsie est une des complications 

maternelles les plus redoutées en cas de toxémie gravidique. 

L’élévation de l’uricémie est un signe de mauvais pronostic 

materno-fœtal. Le but de l’étude était  de rechercher s’il existe 

une corrélation entre l’uricémie et la survenue de crises 

convulsives en cas de pré éclampsie sévère.   

MÉTHODOLOGIE. Nous avons réalisé une étude prospective 

analytique comparative dans 02 formations sanitaires de la ville 

de Yaoundé sur une période de trois mois. Toutes les patientes 

ayant présenté une pré-éclampsie sévère ou une éclampsie 

étaient recrutées et un dosage sanguin de l’acide urique était 

réalisé. Les données collectées étaient analysées à l’aide des 

logiciels SPSS version 18.0 et Epi info version 7. Le test de Chi 

carré a permis de comparer les variables d’intérêt entre les deux 

groupes avec un seuil de significativité P<0,05.  

RÉSULTATS. Au total, 95 cas ont été recrutés soit 60 cas de 

pré-éclampsie sévère et 35 cas d’éclampsie. L’âge <20 ans 

augmentait le risque d’éclampsie (OR=4,2 ; IC= [1,2-15] ; 

P=0,0).  Le statut matrimonial, la parité, le niveau d’instruction, 

l’âge gestationnel au moment du diagnostic, le moment de 

survenue de la maladie par rapport au travail, de même que le 

niveau des chiffres tensionnels n’ont pas influencé pas de façon 

significative la survenue des crises convulsives. 

L’hyperuricémie était augmentée de façon significative en cas 

d’éclampsie (OR=3,1 ; IC= [1,2-8,2] ; P=0,001).  

CONCLUSION. Nous avons pu établir que l’hyperuricémie 

était plus élevée en cas d’éclampsie surtout chez les jeunes 

femmes. 

MOTS CLÉS.  Preéclampsie sévère, éclampsie, hyperuricémie, 

crises d’éclampsie, Yaoundé, Cameroun.  

 

 

 

INTRODUCTION 

 

 

Eclampsia is the development of convulsions and/or 

neurologic disorder in a context of preeclampsia that is 

not attributed to any other cause. It occurs in 0.2 to 1% 

of all pregnancies in Africa [1- 3]. Hypertensive 

disorders of pregnancy (HDP) are common and a major 

cause of maternal and perinatal morbidity and mortality. 

Its complications are ranked within the three major 

causes of maternal mortality in our setting [4, 5]. In a 

recent study, Mboudou and al [6] investigating this 

pathology amongst 1629 deliveries found a prevalence 

8.2% and 10.6% of cases presented evidence of HDP 

complications. 
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In most of the cases, these complications are severe such 

as abruptio placentae, premature delivery and intra 

uterine fetal death [6].   Even though many of them are 

reversible, the materno-foetal prognosis can be affected 

[1, 9]. Eclampsia is a paroxystic complication of HDP 

and highly associated to maternal and perinatal morbidity 

and mortality [1, 7, 8]. Data on the indicators of severity 

of this pathology are crucial for the management as they 

can allow anticipation of complications which might be 

deadly to the mother and fetus. 

It has been shown that high blood pressure and 

proteinuria or albuminuria, as indicators for the diagnosis 

of the disease, can also be used to appreciate the severity 

of the disease without predicting the risk of developing 

eclampsia. However, no direct evidence of the role of 

albuminuria in eclampsia has been found [1].  

The role of uric acid in the pathogenesis of preeclampsia 

has been highlighted by some authors [9, 10] but this role 

is still controversial [11]. An increased blood level of 

uric acid in preeclampsia is usually consider as a 

prognostic factor for the fetus and the presence of 

hyperuricemia in cases of severe preeclampsia  a criteria 

for fetal extraction. Changes in the metabolism of uric 

acid start early in the pregnancy and continue throughout 

[12]. Hyperuricemia in preeclamptic women is 

associated to adverse outcomes such as preterm birth and 

growth retardation [13] and is used for decision-taking 

during the management of the HDP [9]. The existence of 

a relationship between levels of blood uric acid and 

eclampsia in severe preeclampsia has not yet been 

established. 

The objective of the study was therefore to find out if the 

level of blood uric acid in severe pre-eclampsia can 

predict the occurrence of convulsions. 

 

MATERIALS AND METHODS 

This was a cross sectional analytic study carried out in 

two hospitals in the Yaoundé city of Cameroon; the 

Central Hospital and the Gyneco-obstetric and Pediatric 

Hospital. We chose these two hospitals because of their 

patient’s diversity and number and also their 

geographical accessibility.  

The study was approved by the institutional ethic 

committees of the University of Douala and different 

hospitals. Participation in the study was voluntary. All 

study participants gave a verbal consent and for 

unconscious patients, the consent was given by the 

accompanying person. Women who had convulsions 

from other causes were excluded. Patient information 

was obtained from clerking patients and filling in a pre-

conceived questionnaire. The variables studied included 

parity, marital status, level of education, Timing of 

diagnosis with respect to onset of labour, age, uricemia, 

systolic and diastolic blood pressure at the time of 

diagnosis and gestational age at time of diagnosis. 

The study spanned a period of three months from March 

to May 2015. The sampling was consecutive and 

exhaustive. 

All patients with severe preeclampsia or eclampsia were 

included and divided into two groups. Group 1 

comprised patients with severe preeclampsia While 

Group 2 comprised patients with eclampsia. Severe 

preeclampsia was defined as a presence of systolic blood 

pressure ≥160mmHg and/or a diastolic pressure 

≥110mmHg associated to a massive proteinuria of 

5g/24h or a 3+ proteinuria on dip stick urinalysis or 

oliguria of less than 100ml/24h.  

Eclampsia was defined as the occurrence of convulsive 

crisis in a context of preeclampsia and/or anomaly of 

consciousness.  

Five milliliters of venous blood was collected in a dry 

tube as soon as the diagnosis was done and sent to the 

laboratory for the testing of uric acid using a colorimetric 

assay. The blood was centrifuged and 500 µl of serum 

was used for the test using UA2 Uric acid ver.2 reagent 

with COBAS C111 automat analyzer. The reference 

values were 24 – 57 mg/l. 

The variables studied were parity, marital status, level of 

education, Timing of diagnosis with respect to onset of 

labour, age, uricemia, systolic and diastolic blood 

pressure at the time of diagnosis and gestational age at 

time of diagnosis. 

The two groups were compared according to the 

variables in question. The software SPSS 18.0 was used 

for the analysis of the variables. Pearson’s Chi square 

and Student test were used to compare quantitative and 

qualitative variables respectively. The Odds ratio (OR) 

and its 95% confidence interval (CI) were calculated to 

assess the association between variables.   

 

RESULTS  

We included 95 patients amongst whom 35 had 

eclampsia and 60 had severe preeclampsia. Age varied 

from 15 to 40 years. Sixty two patients (65.3%) were 

married. More than half patients (53.7%) have a 

secondary level education. Fifty nine (51.6%) patients 

were primigravida. Eclamptic patients were younger than 

pre eclamptic patients. There were no significant 

differences in clinical or demographic characteristics 

between the two groups except that the risk of 

convulsion was greater in patients within the age group 

of 15 to 19 years (OR=4.2; CI= [1.2-15]; P=0.022 and 

table 1). 
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Marital status, level of education and parity did not 

influence the occurrence of convulsive crisis (table 1). 

Gestational age at time of diagnosis was comparable in 

both groups. The diagnosis of severe preeclampsia 

during labour did not influence the progress to eclampsia 

(OR= 0,8 ; CI= [0,31-2,15]; P= 0.680 and table 2). The 

systolic blood pressures at the time of diagnosis were 

similar in the two groups (OR=0.54; CI= [0.19-1.54]; 

P=0.251 and table 2) as well as diastolic blood pressures 

(P=0.46; CI= [0.19-1.13]; P=0.092 and table2). 

Hyperuricemia is more increased in eclamptic patients 

(OR= 3.14; CI= [1.32- 7.47]; P=0.009).  

Independent associated variable after logistic regression 

was the age < 20 years (p=0,02). 

 

 
 

 

 

Table1. Comparison of the socio demographic data between the group with eclamptic crisis (group 1; n = 35) and the 

group with severe pre eclampsia without eclamptic crisis (group 2; n = 60). 

 

Variables  Eclamptic patients 

N = 35 

n (%) 

Sévère Pre-eclamptic  

Patients. N = 60 

n (%) 

Odds Ratio  

(95% *CI) 

P value 

Maternal age (years) 

[15- 20[ 08 (22.9) 4 (6.7) 4.15 (1.15-15) 0.022 

[20- 30[ 16 (45.7.6) 32 (53.3) 0.74 (0.32-1.71) 0.475 

˃ 35 11(31.4) 24 (40.0.7) 0.69 (0.29-1.67) 0.403 

Marital status 

Married  20 (57.1) 42 (70.0) 0.57 (0.24-1.36) 0.204 

Single 15 (42.9) 18 (30.0) 1.75 (0.73-4.17) 

Level of education  

Primary level 3 (8.6) 7 (11.7) 0.71 (0.17-2.94) 0.639 

Secondary level 21 (60.0) 30 (50.0) 1.5 (0.64-3.49) 0.345 

Higher level 11 (31.4) 23 (38.3) 0.74 (0.31-1.79) 0.498 

Parity 

Primiparous 19 (54.3) 30 (50.0) 1.19 (0.52-2.74)  

Multiparous  16 (45.7) 30 (50.0) 0.84 (0.36-1.94) 0.687 

 

Table2. Comparison of clinical and paraclinical data between the group with eclamptic crisis (group 1; n = 35) and the 

group with severe pre eclampsia without eclamptic crisis (group 2; n = 60). 

 

Variables  Eclamptic patients 

N=35 (%) 

Severe Pre eclamptic patients 

N=60 (%) 

Odds ratio (95% CI) P value 

Gestationnal age at the time of the diagnosis 

< 36 15 (42.9) 32 (53.3) 0.66 (0.28 -1.53) 0.325 

≥ 36  13 (37.1) 20 (33.3) 1.18 (0.49 -2.82) 0.708 

Post partum period 7 (20.0) 8 (13.3) 1.63 (5.54 -4.96) 0.390 

 

Timing of diagnosis with respect to the onset of labour 

 

Antepartum 21 (60.0) 35 (58.3) 1.7 (0.46-2.5) 0.862 

Per partum 8 (22.9) 16 (26.7) 0.8 (0.31-2.15) 0.680 

Post partum 6 (17.1) 9 (15.0) 1.17 (0.38-3.62) 0.777 

 

Systolic blood pressure at the time of the diagnosis [140-159] 6 (17.1) 16 (27.6) 0.54 (0.19-1.54) 0.251 

≥ 160 29 (82.9) 42 (72.4) 1.84 (0.64-5.26) 

Diastolic blood pressure   at the time of the diagnosis 

[90-109] 10 (29.4) 27 (47.4) 0.46 (0.19-1.13) 0.092 

≥ 110 24 (70.6) 30 (52.6) 2.16 (0.88-5.33) 

 

Uricemia  (mg/l) 

 

[25-60[(normale) 13 (37.1) 38 (63.3) 0.34 (0.14-0.81) 0.014 

≥ 60(hyperuricemia) 22 (62.9) 22 (36.7) 2.92 (1.23-6.93) 
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DISCUSSION 

We found out that uric acid levels were often higher in 

patients presenting with convulsive crises. Also, patients 

aged less than 20years often had eclampsia complicating 

pre-eclampsia. 

Eclampsia is a severe complication of HDP. It is the 

most frequent complication of preeclampsia [9] and is 

responsible of severe materno-fetal morbidities when it 

does not result to death of mother or fetus. Several 

studies have found a very high maternal and fetal 

mortality associated to eclampsia [1, 7, 8]. Preeclampsia 

and its complications can occur anytime during 

pregnancy, labour or after delivery. Early detection of 

the deterioration of the maternal state is primordial for 

the management of this disease.  

Several risk and aggravating factors for preeclampsia and 

eclampsia are described in literature [1, 7]. For instance, 

young age had been identified as a risk factor in several 

studies [1, 3, 7]. We also found that the younger the 

patient was the greater the risk was to develop eclamptic 

crisis. The mean age for eclamptic patients is smaller 

than pre eclamptic patients. The peak maternal age of 

occurrence of eclampsia was different to that of pre 

eclampsia. The eclamptic patients in our series were 

found to be younger than those of other African series [1, 

14]. Age less than 20 years was at higher risk of 

developing eclampsia. We can speculate that the 

occurrence of eclampsia in younger individuals may be 

due to the incapacity of the young maternal body to 

adapt to the hemodynamic and renal changes as well as 

uterine hypoplasia. The absence of convulsions in severe 

preeclampsia could be explained as either unnoticed 

essential hypertension or resistance to acute accidents in 

HDP. 

Convulsive crisis is usually due to cerebral vasospasm 

which leads to cerebral suffering and consequently 

results in cerebral oedema. Hypertensive encephalopathy 

is another hypothesis especially for cerebrovascular 

accidents [15]. 

Nulliparity is a known risk factor for preeclampsia [1] 

but this did not increase the risk for eclampsia in our 

study. Blood pressure values higher than 160/110mmHg 

didn’t increase eclampsia risk contrary to some authors 

[1]. 

We found 62% of eclampsia cases with high uric acid 

values. The pathogenesis of uric acid in preeclampsia has 

been well described by some authors [9, 16]. A 

correlation has been established between the 

concentration of uric acid and the severity of HDP [17, 

18]. Uric acid is a reliable predictive marker for 

increased blood pressure in preeclampsia [19] but uric 

acid concentration during pregnancy is influenced also 

by protein-rich diet, alcohol consumption and renal 

failure. It drops in early pregnancy under the influence of 

estrogen [20] and then increases gradually to attain non-

pregnant values at term [21].  

There still exists a controversy on the role of uric acid in 

the pathogenesis of preeclampsia and its clinical benefit 

in diagnosis and management. Practically, one third of 

the eclamptic cases had normal uric acid values in the 

study performed by Roberts and collaborators [18] and 

an increase in uric acid level in the blood precedes 

clinical manifestations of preeclampsia. The diagnosis of 

preeclampsia with hyperuricemia is associated to poor 

maternal outcome [22]. Considering our results, there 

was a positive correlation between eclampsia and 

hyperuricemia. The risk of eclampsia is as higher as uric 

acid concentration is important. Mayi-tsonga et al [1]. 

did not find hyperuricemia as a risk factor for eclampsia. 

A majority of the study participants in their study had 

normal uric acid values [1]. This is contrary to the 

findings of Ben Salem [23]  et al. Normal blood uric acid 

values in pre eclamptic and eclamptic patients could be 

explained by the presence of hypouricemic factors like 

high protein diet, physical effort, alcohol consumption, 

altered renal function even some drugs intake [12]. 

Those factors are usually not systematically checked for.  

Furthermore, difficulties in seting normal values in 

pregnancy owing to individual variability caused by 

physiologic modifications of pregnancy can also explain 

normal uric acid values. 

Nonetheless our study had some limitations. Uric acid 

was dosed within 24 hours for all subjects but at different 

periods. In our subjects, we neither evaluated renal 

function nor feeding habits both of which could 

influence uric acid levels in one way or the other.  We 

also could not come out with a threshold value for serum 

uric acid beyond which convulsions became inevitable. 

We cannot now conclude that hyperuricemia is a risk 

factor for eclampsia because of the design of our study.  

 

CONCLUSION 

Eclampsia is a common complication of preeclampsia 

associated to high perinatal and maternal morbidity and 

mortality. Hyperuricemia highly correlates with 

eclampsia in pre eclamptic patients. We recommended 

that clinicians may look at blood uric acid level earlier in 

pregnancy in order to anticipate eclampsia particularly in 

young patients.   
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