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ABSTRACT

Background: HELLP syndrome is a serious gravido-puerperal complication of preeclampsia. Moreover, it is 
associated with significant maternal and perinatal morbidity and mortality, such as blood transfusion, which were 
8 times higher in patients with HELLP syndrome than in isolated PES and thus most often requiring immediate 
termination of the pregnancy. We therefore conducted a study on the factors associated with HELLP (Hemolysis 
Elevated Liver Enzymes and Low Platelets count) syndrome [SH] in patients with severe pre-eclampsia in three (03) 
hospitals in Yaoundé.

Methodology: We conducted a case-control study of women admitted with severe pre-eclampsia who had or had not 
developed HELLP syndrome; during a period from May 2019 to May 2021 in three (3) 2nd category hospitals in 
Yaoundé. The sampling was consecutive and not exhaustive. We included patients with a complete medical record. 
Statistical analysis was done using the S.P.S.S.23.0 software. The significance level was set at 0.05.

Results: A total of 19 cases of HELLP syndrome were recruited and matched to 60 controls during the study 
period, i.e. 1 case for every 3 controls. The univariate analysis identified the following as factors favoring HELLP 
syndrome The univariate analysis identified the following factors as favouring HELLP syndrome: age group [15-20 
years], follow-up in a health centre, antenatal visits by nurses and epigastralgia. And as a protective factor calcium 
supplementation. After multivariate analysis multivariate analysis, calcium supplementation was protective against 
HELLP syndrome OR=0.20 IC95% (0.05-0.81) p= 0.025. In addition, having a nurse as a provider of antenatal visits 
was significantly associated with the occurrence of HELLP syndrome, OR=5.37; IC95% (1.37-20.44).

Conclusion: Maternal and fetal mortality associated with severe forms of pre-eclampsia remains high, hence the 
need for continuous improvement in its management. Calcium supplementation during pregnancy has significantly 
limited the occurrence of severe forms such as HELLP syndrome.
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INTRODUCTION

Hypertension and its complications are the leading causes of 
maternal morbidity and mortality. They are constantly increasing. 
One of its severe form is the HELLP (Hemolysis Elevated 
Liver Enzymes and Low Platelets count) syndrome [SH]. The 
prevalence of HELLP syndrome (SH) in the general population 

varies according to the studies. Halle and Ekane found 12.6% of 
HELLP syndrome in patients with severe preeclampsia [1]. HELLP 
syndrome is associated with significant maternal and perinatal 
morbidity and mortality. severe anemia and acute renal failure 
are more important in patients with HELLP syndrome than in 
women with only severe preeclampsia [2,3]. Similarly, prematurity, 
hypotrophy and mortality were higher in newborns with mothers 
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whom had HELLP syndrome [4,5]. Few studies have been done 
on HELLP syndrome in our context, and our objective was to 
identify the factors associated with HELLP syndrome in patients 
with severe preeclampsia with the aim improving reliable strategies 
for the prevention of severe forms of preeclampsia.

METHODOLOGY

We conducted a case-control study on women admitted for HELLP 
syndrome with severe preeclampsia compared to women in the 
control group with severe preeclampsia without HELLP syndrome. 
This study took place in 03 university teaching hospitals from the 
period from May 2019 to May 2021 comparing two groups of patients. 
The "case group" consisted of all patients with severe preeclampsia 
who presented with HELLP syndrome defined according to the 
Sibaï criteria since 1990. All patients with thrombocytopenia, 
elevated LDH or AST due to other causes and incomplete records 
were excluded from this group. The "control group" was composed 
of patients with severe preeclampsia defined according to WHO 
and International Society for the Study of Pregnancy Hypertension 

criteria by a blood pressure greater than 160/110 mmHg after 20 
weeks of pregnancy, associated with significant proteinuria. This 
latter group was constituted on the basis of a 3:1 ratio and, this, 
by selecting three consecutive severe preeclampsia on controls 
group at each hospitalization of HELLP syndrome cases. Risk 
factors for HELLP syndrome were investigated by comparing 
sociodemographic, obstetric, clinical, and biological variables 
collected from both groups. The odds ratio was used to measure 
the association between HELLP syndrome and risk factors, with 
the comparison of categorical variables performed by the chi2 test 
and the 95% confidence interval around it. The significance level 
was set at 5%. Univariate analysis was performed to determine the 
relationship between single risk factor and the occurrence of HELLP 
syndrome. Differences were considered statistically significant with 
p<0.05. Subsequently a multivariate analysis by logistic regression 
to control for confounders was performed. Statistical analysis was 
done using the S.P.S.S.23.0 software and the significance level was 
set at 0.05.

Figure 1: Flow chart of HELLP syndrome with severe preeclampsia for 60 controls of severe preeclampsia without HELLP syndrome.

Variables Cases n=18 (%) Control n=61 (%) Total N=79 (%) OR (IC 95%) P-value

Age

[15-20] 9 (50,0) 14 (23,0) 23 (29,1) 3,36 (1,19-10,08) 0.001 

[20-25] 1 (5,6) 9 (14,6) 10 (12,7) 0,34 (0,04-2,88) 0.279

[25-30] 3 (16,3) 14 (23,0) 17 (21,5) 0,67 (0,17-2,66) 0.417

[30-35] 2 (11,1) 9 (14,6) 11 (13,9) 0,72 (0,14-3,69) 0.519

[35-40] 3 (16,3) 16 (26,2) 19 (24,1) 0,56 (0,14-2,2) 0.310

Site of ANC

Category 1 hospital 1 (5,6) 6 (9,8) 7 (8,9) 0,54 (0,06-4,79) 0.495

 Category 2 hospital 2 (11,1) 2 (3,3) 4 (5,1) 3,68 (0,48-28,25) 0.222

 Category 3 hospital 1 (5,6) 8 (13,1) 9 (11,4) 0,39 (0,04-3,34) 0.342

 Category 4 hospital 4 (22,2) 21 (34,4) 25 (31,6) 0,54 (0,16-1,86) 0.249

 Category 5 hospital 3 (16,7) 19 (31,1) 22 (27,8) 0,44 (0,11-1,71) 0.184

Category 6 hospital 7 (38) 5 (8,2) 12 (15,2) 7,1 (1,90-26,60) 0.004

In charge of ANC

Gynecologist 4 (22,2) 32 (52,5) 36 (45,6) 0,14 (0,02-1,14) 0.021

General practitionners 3 (16,7) 18 (29,5) 21 (26,6) 0,18 (0,02-1,47) 0.221

Nurses/midwife 11 (61,1) 11 (18,0) 22 (27,8) 8,82 (1,86-41,74) 0.001

Prophylaxy

Aspirine 12 (66,7) 48 (78,7) 60 (75,9) 0,54 (0,17-1,72) 0.227

Calcium 8 (44,4) 49 (80,3) 57 (72,2) 0,19 (0,06-0,60) 0.005

Table 1: Association between socio-demographic factors and the occurrence of HELLP syndrome.
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RESULTS

During the study period, we recruited a total of 191 cases of severe 
preeclampsia in these three hospitals. 112 of them were excluded 
and we finally retained 79 cases, that is 19 cases of HELLP syndrome 
with severe preeclampsia for 60 controls of severe preeclampsia 
without HELLP syndrome (Figure 1).

The univariate analysis revealed the following parameters as factors 
favoring HELLP syndrome: age [15-20 years], follow-up in a health 
center, prenatal visits done by nurses.

And as a protective factor, calcium supplementation. After 
multivariate analysis, calcium supplementation was protective 
against HELLP syndrome OR=0.20 (IC95% :0.05-0.81) p=0.025. 
In addition, having a nurse as a provider of antenatal care was 
significantly associated with the occurrence of HELLP syndrome, 
OR=5.37; 95% CI (1.37-20.44) (Tables 1 and 2).

The most frequent maternal complications was anemia 72.2% in 
case group and 19.7% in the control group and fetal complications 
were hypotrophy although not significant. In addition, treatment 
consisted of blood transfusion which was significantly higher in 
patients with HELLP syndrome (Figure 2).

DISCUSSION

Calcium supplementation for the prevention of eclampsia has 
been recommended by the WHO since 2013, [6] in 2010 found 
significantly lower serum calcium levels in patients with severe 
pre-eclampsia compared to mild pre-eclampsia and normo-tensive 
patients [6]. Furthermore [7], in 2014 in a systematic review of 13 
randomized trial studies showed that calcium supplementation 
significantly reduced the occurrence of gestational hypertension 
and preeclampsia although abnormally increasing the risk of 
HELLP syndrome but not significantly [7]. Similarly, a French 

review led by [1] showed that calcium supplementation decreased 
the risk of preeclampsia by 64% in patients from a country with 
a low calcium intake, and by 30% in the number of women with 
hypertension during pregnancy, all populations combined. In 
contrast, a randomized, placebo-controlled trial in 2006 led by 
[8] showed that supplementation with 1.5 g of calcium/day did
not prevent the occurrence of preeclampsia but significantly
reduced the index of severe preeclampsia complications [8]. Low
calcium levels are important to endothelial cell activation and
additional calcium can reverse the activation of the endothelium
induced by proinflammatory mediators while having no effect
on the production of trophoblast debris [9] have shown that the
presence of inflammatory markers results in the excretion of more
necrotic trophoblast debris and these debris once phagocytosed
by endothelial cells results in endothelial cell activation [9]. In
litterature, endothelial activation is implicated in the genesis of
preeclampsia. In our study we found that calcium supplementation
significantly reduced the occurrence of HELLP syndrome OR=0.19, 
IC95% 0.06-0.60 and a p-value=0.005 this can be explained by the
application of WHO preeclampsia prevention, and that calcium
supplementation reduced the occurrence of HELLP syndrome in
patients with severe pre-eclampsia.

Referral was the most frequent mode of admission at 89.9% in our 
study. Similarly, the study by [10] in 2007 in Mali found that 52.2% 
of women were referred [10]; and antenatal visits by non-specialized 
personnel and follow-up in a health center were significantly related 
to the occurrence of HELLP. This is consistent with the results 
obtained in Benin by [11] who showed that 3/4 of the patients in 
their study were referred and had at least one complication of pre-
eclampsia [11]. This would be linked on the one hand to the fact 
that these three hospitals are fulfilling their role as referral centers, 
and on the other hand to a poor management of preeclampsia 
cases in the peripheral health facilities. In fact, nurses do not have 
adequate training in the peripheral centers where the majority of 
patients monitor their pregnancies. The regulation of personnel 
qualifications in the field of maternal health could contribute to 
the prevention of risks related to pathologies in pregnancy in our 
environment.

Also, the poor health coverage of the country in the peripheral 
centers would explain the high referral rates with associated severe 
forms of preeclampsia.

VARIABLES OR (IC 95%) P-value

Epigastric pain 2,34 (0,57-9,51) 0.232

Calcium prophylaxy 0,20(0,05-0,81) 0.025

Catégory 6 hospital 3,65(0,79-16,83) 0.097

Nurses/midwife 5,37 (1,41-20,44) 0.014

Age 15-20 3,5 (0,86-14,48) 0.079

Table 2: Results of analysis after logistic regression.

Figure 2: Complications of the HELLP syndrome.
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CONCLUSION

Maternal and fetal mortality related to severe forms of preeclampsia 
remains high, hence there is a need for constant improvement in 
its management. Calcium supplementation during pregnancy has 
significantly limited the occurrence of severe forms such as HELLP 
syndrome.

REFERENCE

1. Haram K. The HELLP syndrome: Clinical issues and management: A
Review. BMC Pregnancy Childbirth. 2009; 9(1):8.

2. Liu CM, Chang SD, Cheng PJ, Chao AS. Comparisons of maternal
and perinatal outcomes in Taiwanese women with complete and
partial HELLP syndrome and women with severe pre-eclampsia
without HELLP. J Obstet Gynaecol Res. 2006;32(6):550-558.

3. Haddad B, Barton JR, Livingston JC, Chahine R, Sibai BM. Risk
factors for adverse maternal outcomes among women with HELLP.
Am J Obstet Gynecol. 2000;183(2):444-448.

4. Gul A, Cebeci A, Aslan H, Polat I, Ozdemir A, Ceylan Y. Perinatal
Outcomes in Severe Preeclampsia-Eclampsia with and without HELLP 
Syndrome. Gynecol Obstet Invest. 2005;59(2):113-118.

5. Osmanağaoğlu MA, Erdoğan İ, Zengin Ü, Bozkaya H. Comparison
between HELLP syndrome, chronic hypertension, and superimposed

preeclampsia on chronic hypertension without HELLP syndrome. J 
Perinat Med. 2004; 32(6).

6. Jain S, Sharma P, Kulshreshtha S, Mohan G, Singh S. The Role of
Calcium, Magnesium, and Zinc in Pre-Eclampsia. Biol Trace Elem
Res. 2010;133(2):162-170.

7. Hofmeyr GJ, Lawrie TA, Atallah ÁN, Torloni MR. Calcium
supplementation during pregnancy for preventing hypertensive
disorders and related problems. Cochrane Database Syst Rev.2018;10.

8. Villar J, Abdel-Aleem H, Merialdi M, Mathai M, Ali MM, Zavaleta
N, et al. World Health Organization randomized trial of calcium
supplementation among low calcium intake pregnant women. Am J
Obstet Gynecol. 2006;194(3):639-649.

9. Chen Q, Tong M, Wu M, Stone P, Snowise S, Chamley L. The role
of calcium supplementation in prevention endothelial cell activation,
and possible relevance to preeclampsia. Pregnancy Hypertens Int J
Womens Cardiovasc Health. juill 2012;2(3):330.

10. Dreyfus M, Tissier I, Baldauf JJ, Ritter J. [HELLP syndrome. Review
and update]. J Gynecol Obstet Biol Reprod (Paris). 1997;26(1):9-15.

11. Williams KP, Wilson S. The Impact of Parity on the Incidence of HELLP 
Syndrome and Small for Gestational Age Infants in Hypertensive
Pregnant Women. J Obstet Gynaecol Can. juin 2002;24(6):485-489.

Felix E, et al

https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-9-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-9-8
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1447-0756.2006.00468.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1447-0756.2006.00468.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1447-0756.2006.00468.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1111/j.1447-0756.2006.00468.x
https://www.sciencedirect.com/science/article/abs/pii/S0002937800410896
https://www.sciencedirect.com/science/article/abs/pii/S0002937800410896
https://www.karger.com/Article/Abstract/82648
https://www.karger.com/Article/Abstract/82648
https://www.karger.com/Article/Abstract/82648
https://www.degruyter.com/document/doi/10.1515/JPM.2004.132/html
https://www.degruyter.com/document/doi/10.1515/JPM.2004.132/html
https://www.degruyter.com/document/doi/10.1515/JPM.2004.132/html
https://link.springer.com/article/10.1007/s12011-009-8423-9
https://link.springer.com/article/10.1007/s12011-009-8423-9
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD001059.pub5/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD001059.pub5/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD001059.pub5/abstract
https://www.sciencedirect.com/science/article/abs/pii/S0002937806001426
https://www.sciencedirect.com/science/article/abs/pii/S0002937806001426
https://www.sciencedirect.com/science/article/abs/pii/S221077891200308X
https://www.sciencedirect.com/science/article/abs/pii/S221077891200308X
https://www.sciencedirect.com/science/article/abs/pii/S221077891200308X
https://europepmc.org/article/med/9091550
https://europepmc.org/article/med/9091550
https://www.sciencedirect.com/science/article/abs/pii/S1701216316310969
https://www.sciencedirect.com/science/article/abs/pii/S1701216316310969
https://www.sciencedirect.com/science/article/abs/pii/S1701216316310969



