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Serum Transaminases Elevations to Predict Adverse Outcomes of 
Preeclampsia
Elkhoudri N1,2*, Fatima Zahra Marhoume2, Amor H1 and Baali A1

Introduction
Eclampsia is characterized clinically by hypertension, 

edema, proteinuria, and seizures in women during the 
second half of pregnancy or in the immediate postpar-
tum period. The pathophysiology remains unclear [1-4]. 
One proposed mechanism is that cerebral vasospasm 
induced by severe hypertension results in ischemia and 
consequent cytotoxic edema. This is supported by an-
giographic findings of diffuse or focal vasospasm and by 
infarctions in some patients [1,2,5].

The prevalence of eclampsia in developing countries 
ranges from 1/2000 to 1/3448 [6,7]. In Morocco, it is 
3.6% [8]. It is one of the 3 leading causes of maternal 
morbidity and mortality worldwide [9].

It is associated with an increased risk of maternal 
mortality in developed countries (0%-1.8%) [10,11]. The 
mortality rate is as high as 15% in developing countries 
[12,13].

The efforts to predict preeclampsia did not allow 
its prevention [14]. That is why we focused on disease 
progression of preeclampsia to eclampsia.

The management of preeclamptic and eclamptic 
women often includes the determination of some bio-
chemical parameters exploring liver function such as 
transaminases (AST and ALT).

However, the contribution of modifications of bio-
chemical values in the prediction of complications 
among women with preeclampsia is not yet elucidated.
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Abstract
Background: The aim of this study is to evaluate the 
transaminases capacity in predicting the adverse outcomes 
of preeclampsia.

Methods: This study was carried out among women 
hospitalized in Department of Obstetrics and Gynecology 
and intensive care unit at maternity university hospital 
between January 2013 and June 2015. We have compared 
the group of eclampsia with preeclampsia control group, 
each case (eclamptic woman) was matched to a control 
(preeclamptic woman), a ratio of 1/1. Transaminases levels 
were compared in the two groups (cases and controls).

Results: 58 cases of eclampsia were observed during the 
study period, corresponding to a rate of 7.9 per 10,000 
births. Transaminases levels were higher among eclamptic 
women compared to women with preeclampsia, respectively 
107.10 U/L and 28.2 U/L for ALT, and 171.75 U/L and 30.12 
U/L for AST (p = 0.01 and p = 0.008).

ALT area under the ROC curve was 0.718 (CI 95%: 0.62-
0.81). For a sensitivity of 74% and a specificity of 66%, the 
best threshold value was 57 U/L. While for AST the area 
under the ROC curve was 0.716 (CI 95%: 0.61-0.82), the 
best threshold value was 59 U/l, with a sensitivity of 76% 
and a specificity of 57%.

Conclusion: Transaminases levels were significantly high-
er during eclampsia compared with preeclampsia. This is 
a clinically useful way to predict the adverse outcomes of 
preeclampsia. However, a prospective study is necessary 
to develop a clinical prediction model of eclampsia.
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Results
Women’s age ranged from 16-43 years with an 

average of 27.9 years (SD = 7.6). The average age of 
preeclamptic women was 28.9 years (min = 16; max 
= 43; SD = 7.4). The one of eclamptic women was 27 
years (min = 18; max = 43; SD = 7.7). The difference of 
the average ages of the two groups (pre-eclampsia and 
eclampsia) were not significant (t-test = 1.16; p = 0.25).

Our study shows that from a total of 73,000 births, 
the rate of eclampsia during the study period was 7.9 
per 10,000 births. 

For the average value of transaminases in the case 
group (eclamptic women), it was significantly higher 
than the control group (preeclamptic women) Table 1.

Furthermore, ALT area under the ROC curve was 
0.718 (CI 95%: 0.62-0.81). For a sensitivity of 74% and a 
specificity of 66%, the best threshold value was 57 U/L. 
While for AST the area under the ROC curve was 0.716 
(CI 95%: 0.61-0.82), the best threshold value was 59 U/l, 
with a sensitivity of 76% and a specificity of 57% Figure 1.

Discussion
In this study, the ALT level of eclamptic women was 

significantly higher than that of preeclamptic ones (p = 
0.01).

During eclampsia, there are areas of ischemia and 
subcapsular hemorrhage in liver. Various hepatic chang-
es include hemorrhage which explains ALT elevation.

Also, our study showed that the AST level of ec-
lamptic women was significantly higher than that of 
preeclamptic women (p = 0.008). In their study, Von 
Dadelszen, et al. [17] observed increased AST level in 
eclamptic women compared to the preeclamptic ones. 
Also Salem, et al. [14] found that an AST level greater 
than 30 U/L was more frequently observed in eclamptic 
women, compared with women with preeclampsia. The 
areas under the curve of ALT and AST were respectively 
0.718 (0.62 to 0.81) and 0.716 (0.61 to 0.82).

Our results corroborate those of Von Dadelszen, et 
al. [17], which recorded the following values 0.72 (0.66 
to 0.78) and 0.73 (0.67 to 0.79) respectively for ALT and 
AST.

However, research on the ability of biochemical 
parameters for the prediction of the evolution of 
preeclampsia remains mixed. Indeed, some studies 
have shown a strong association between AST and ALT 
level and adverse outcomes of preeclampsia, but no 
consensus has been established on the reproducibility 

In this study, we try to assess the ability of transam-
inases in predicting adverse outcomes of preeclampsia. 
The identification of threshold values (Cut-off value) of 
these two biochemical tests commonly asked in routine 
can help improve the management of pregnancy-in-
duced hypertension.

Methods
Data for this study was drawn from the records of 

116 pregnant women hospitalized between January 
2013 and June 2015, for preeclampsia or eclampsia in 
department of obstetrics and gynecology and maternal 
intensive care unit of the university hospital.

A case-control study was carried out by comparing 
two groups of patients. The “case-group” (58 eclamptic 
women). Eclampsia was defined by the occurrence 
of one or more generalized epileptic seizures. Were 
excluded from this group woman with other causes of 
seizures, such as epilepsy, meningitis, tumor or brain 
hemorrhage.

The “control group” (58 women) was comprised of 
preeclamptic patients. Preeclampsia was defined by 
systolic blood pressure of more than 140 mmHg and 
diastolic blood pressure of more than 90 mmHg after 20 
weeks’ gestation in a previously normotensive patient, 
new-onset proteinuria (> 300 mg of protein in a 24-hour 
urine collection or a random urine protein/creatinine 
ratio of > 0.3), and resolution of hypertension and 
proteinuria by 12 weeks postpartum [15,16]. 

Each case (eclamptic woman) was matched to a con-
trol (preeclamptic woman), a ratio of 1/1. The trans-
aminases values (AST, ALT) measured on admission to 
obstetrics and gynecology department or maternal in-
tensive care unit were collected from patient records. 
These parameters were analysed by a Cobas Integra 
400+ biochemical analyser (Roche Diagnostics GmbH).
The averages of the two liver enzymes (AST, ALT) were 
compared in the two groups (cases and controls).

The Kolmogorov-Smirnov test was used to test for 
normal distribution. Student’s unpaired t-test was used 
for the comparison. The interest of the dosage of these 
parameters in predicting the occurrence of eclampsia 
was evaluated by the ROC curve (Receiver Operating 
Characteristic). It was obtained from the results of the 
various threshold values; the area under the curve was 
also calculated. The statistical significance was set at p < 
0.05 and statistical Package for the Social Sciences (SPSS 
for Windows, version 10.1) was used for all statistical 
analysis.

Table 1: Comparison of transaminases average in both groups (eclamptic vs. preeclamptic).

Transaminases n Preeclamptic women means ± S.D Eclamptic women means ± S.D p
Alt 58 28.2 ± 48.1 107.10 ± 222.2 0.01

Ast 58 30.12 ± 24.67 171.75 ± 390.8 0.008
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of the predictive value of these biochemical parameters 
[18,19].

Some authors believe that AST is more predictive 
because they reflect the multiple organ dysfunction 
[20,21]. The ALT reflects the tissue damage and liver 
dysfunction.

Conclusion
The pathophysiology of eclampsia still unclear and it 

is difficult to determine risk factors. This study showed 
that high levels of transaminases increased significantly 
during eclampsia compared to preeclampsia. We be-
lieve that this is an inexpensive useful in predicting the 
outcome of preeclampsia. However more studies are 
necessary to verify the reproducibility of the results.
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Figure 1: Performance of ALT and AST in predicting eclampsia using ROC Curve.

https://doi.org/10.23937/2377-9004/1410148
https://www.ncbi.nlm.nih.gov/pubmed/7726086
https://www.ncbi.nlm.nih.gov/pubmed/7726086
https://www.ncbi.nlm.nih.gov/pubmed/7726086
https://www.ncbi.nlm.nih.gov/pubmed/7726086
https://www.ncbi.nlm.nih.gov/pubmed/7726086
https://www.ncbi.nlm.nih.gov/pubmed/3357569
https://www.ncbi.nlm.nih.gov/pubmed/3357569
https://www.ncbi.nlm.nih.gov/pubmed/3357569
https://www.ncbi.nlm.nih.gov/pubmed/15684172
https://www.ncbi.nlm.nih.gov/pubmed/15684172
https://www.ncbi.nlm.nih.gov/pubmed/21349517
https://www.ncbi.nlm.nih.gov/pubmed/21349517
https://www.ncbi.nlm.nih.gov/pubmed/21349517
https://www.ncbi.nlm.nih.gov/pubmed/21349517
https://www.ncbi.nlm.nih.gov/pubmed/22280867
https://www.ncbi.nlm.nih.gov/pubmed/22280867
https://www.ncbi.nlm.nih.gov/pubmed/12592267
https://www.ncbi.nlm.nih.gov/pubmed/12592267
https://www.ncbi.nlm.nih.gov/pubmed/12592267
https://www.ncbi.nlm.nih.gov/pubmed/18827124
https://www.ncbi.nlm.nih.gov/pubmed/18827124
https://www.ncbi.nlm.nih.gov/pubmed/18827124
https://www.ncbi.nlm.nih.gov/pubmed/20570262
https://www.ncbi.nlm.nih.gov/pubmed/20570262
https://www.ncbi.nlm.nih.gov/pubmed/20570262
https://www.ncbi.nlm.nih.gov/pubmed/16752236
https://www.ncbi.nlm.nih.gov/pubmed/16752236
https://www.ncbi.nlm.nih.gov/pubmed/16752236
https://www.ncbi.nlm.nih.gov/pubmed/16752236
https://www.ncbi.nlm.nih.gov/pubmed/3354016
https://www.ncbi.nlm.nih.gov/pubmed/3354016
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1031941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1031941/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1031941/
https://www.ncbi.nlm.nih.gov/pubmed/2745774
https://www.ncbi.nlm.nih.gov/pubmed/2745774
https://www.ncbi.nlm.nih.gov/pubmed/2745774


ISSN: 2377-9004DOI: 10.23937/2377-9004/1410148

Elkhoudri et al. Obstet Gynecol Cases Rev 2019, 6:148 • Page 4 of 4 •

19. Martin JN, May WL, Magann EF, Terrone DA, Rinehart BK, 
et al. (1999) Early risk assessment of severe preeclampsia: 
Admission battery of symptoms and laboratory tests 
to predict likelihood of subsequent significant maternal 
morbidity. Am J Obstet Gynecol 180: 1407-1414.

20. Hupuczi P, Nagy B, Sziller I, Rigó B, Hruby E, et al. 
(2007) Characteristic laboratory changes in pregnancies 
complicated by HELLP syndrome. Hypertens Pregnancy 
26: 389-401.

21. Magann EF, Chauhan SP, Naef RW, Blake PG, Morrison 
JC, et al. (1993) Standard parameters of preeclampsia: 
Can the clinician depend on them to reliably identify the 
patient with HELLP syndrome? Aust N Z J Obstet Gynaecol 
33: 122-126.

15. Roberts JM, Cooper DW (2001) Pathogenesis and genetics 
of pre-eclampsia. Lancet 357: 53-56.

16. Page NM, Woods RJ, Gardiner SM, Lomthaisong K, 
Gladwell RT, et al. (2000) Excessive placental secretion 
of neurokinin B during the third trimester causes pre-
eclampsia. Nature 405: 797-800.

17. Von Dadelszen P, Payne B, Li J, Ansermino JM, Pipkin FB, 
et al. (2011) Prediction of adverse maternal outcomes in 
pre-eclampsia: Development and validation of the fullPIERS 
model. Lancet 377: 219-227.

18. Carpani G, Bozzo M, Ferazzi E, Pizzotti D, Radaelli T, et al. 
(2003) The evaluation of maternal parameters at diagnosis 
may predict HELLP syndrome severity. J Matern Fetal 
Neonatal Med 13: 147-151.

https://doi.org/10.23937/2377-9004/1410148
https://www.ncbi.nlm.nih.gov/pubmed/10368478
https://www.ncbi.nlm.nih.gov/pubmed/10368478
https://www.ncbi.nlm.nih.gov/pubmed/10368478
https://www.ncbi.nlm.nih.gov/pubmed/10368478
https://www.ncbi.nlm.nih.gov/pubmed/10368478
https://www.ncbi.nlm.nih.gov/pubmed/18066958
https://www.ncbi.nlm.nih.gov/pubmed/18066958
https://www.ncbi.nlm.nih.gov/pubmed/18066958
https://www.ncbi.nlm.nih.gov/pubmed/18066958
https://www.ncbi.nlm.nih.gov/pubmed/8216106
https://www.ncbi.nlm.nih.gov/pubmed/8216106
https://www.ncbi.nlm.nih.gov/pubmed/8216106
https://www.ncbi.nlm.nih.gov/pubmed/8216106
https://www.ncbi.nlm.nih.gov/pubmed/8216106
https://www.ncbi.nlm.nih.gov/pubmed/11197372
https://www.ncbi.nlm.nih.gov/pubmed/11197372
https://www.ncbi.nlm.nih.gov/pubmed/10866201
https://www.ncbi.nlm.nih.gov/pubmed/10866201
https://www.ncbi.nlm.nih.gov/pubmed/10866201
https://www.ncbi.nlm.nih.gov/pubmed/10866201
https://www.ncbi.nlm.nih.gov/pubmed/21185591
https://www.ncbi.nlm.nih.gov/pubmed/21185591
https://www.ncbi.nlm.nih.gov/pubmed/21185591
https://www.ncbi.nlm.nih.gov/pubmed/21185591
https://www.ncbi.nlm.nih.gov/pubmed/12820835/
https://www.ncbi.nlm.nih.gov/pubmed/12820835/
https://www.ncbi.nlm.nih.gov/pubmed/12820835/
https://www.ncbi.nlm.nih.gov/pubmed/12820835/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Competing Interests 
	Acknowledgement
	Table 1
	Figure 1
	References 

