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HELLP syndrome: Predictive factors and benefits of a standardized treatment protocol in a cohort of 1,254 cases of preeclampsia


Abstract
Introduction
HELLP syndrome (Hemolysis, Elevated Liver Enzymes, Low Platelets) is one of the most severe complications of preeclampsia, posing a life-threatening risk to both mother and fetus. In middle-income countries, its management is complicated by delays in consultation and limited resources. This study aims to determine the incidence of the syndrome, its predictive factors, and to evaluate the impact of a standardized protocol on morbidity and mortality.
Methods:
An analytical, comparative, prospective, and interventional study was conducted over four years at Annaba University Hospital, including 1,254 patients with preeclampsia. The study was designed to compare two consecutive periods: an initial observational phase (T1), conducted before the implementation of any standardized protocol, and an interventional phase (T2), following the introduction of a multidisciplinary management protocol incorporating antenatal corticosteroid therapy, conservative (expectant) management, and structured fluid management.
Results
Among 1,254 women with preeclampsia, 223 developed HELLP syndrome, corresponding to an incidence of 17.8%. The clinical presentation was dominated by hepatic cytolysis, observed in 197 cases (88.3%), and severe thrombocytopenia (<100,000/mm³) in 160 cases (71.8%). Acute renal failure complicated 153 cases (68.6%), reflecting delayed diagnosis and management. Implementation of the multidisciplinary management protocol during the interventional phase (T2) was associated with a significant reduction in neonatal mortality (35.6% vs. 44.4%; p = 0.0087), as well as a decrease in platelet transfusion requirements (p = 0.004) and a shorter maternal length of hospital stay (p < 0.0001). Importantly, this more conservative, expectant approach did not increase maternal morbidity.
Conclusion
Standards of care are changing the prognosis for HELLP syndrome. A conservative approach between 28 and 34 weeks of gestation is beneficial and safe in our setting, when strict monitoring is in place.
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Introduction
HELLP syndrome—an acronym introduced by Louis Weinstein in 1982 to describe the triad of hemolysis, elevated liver enzymes, and thrombocytopenia—is a complex and potentially life-threatening condition within the spectrum of hypertensive disorders of pregnancy. Long regarded as an evolutionary variant of severe preeclampsia, it is now recognized by several authors as a distinct clinical entity that may occur in the absence of the cardinal features of hypertension or proteinuria in approximately 15–20% of cases. This atypical presentation renders HELLP syndrome a true diagnostic chameleon and a major therapeutic challenge for both obstetricians and intensivists (1).
From an epidemiological perspective, HELLP syndrome complicates approximately 0.5–0.9% of all pregnancies and occurs in 10–20% of women with severe preeclampsia (2). However, these figures—largely derived from Western populations—mask substantial regional disparities. In middle-income countries, particularly in the Maghreb region, the incidence and severity of HELLP syndrome appear to be amplified by environmental, socioeconomic, and healthcare system–related factors, including limited access to prenatal care, delays in referral to tertiary-level maternity units, and a higher prevalence of undiagnosed or poorly controlled hypertension (3). In Algeria, studies by Beldjilali and Zelmat (4,5) report a notably higher incidence among referred preeclamptic populations, reaching up to 14–15%, likely reflecting the concentration of severe cases in university hospital settings.
The pathophysiology of HELLP syndrome is based on systemic thrombotic microangiopathy secondary to generalized endothelial dysfunction (6). Endothelial damage triggers a cascade of events including platelet activation, formation of fibrin thrombi in the microcirculation (responsible for consumption thrombocytopenia), and mechanical fragmentation of erythrocytes as they pass through this fibrin network (microangiopathic hemolysis). In the liver, fibrin deposits in the sinusoids lead to obstruction of blood flow, hepatocellular ischemia (cytolysis), and distension of the Glisson's capsule, the anatomical substrate of the characteristic epigastric pain, which can progress to subcapsular hematoma of the liver and its cataclysmic rupture.
The maternal prognosis remains concerning, with mortality rates ranging from 1% in Western specialist centers to over 20% in some series in low-resource countries. Morbidity is high, dominated by disseminated intravascular coagulation (DIC), acute renal failure (ARF), acute pulmonary edema (APE), and retroplacental hematoma (RPH). The perinatal prognosis is equally grim, with mortality rates ranging from 7% to 60%, a direct consequence of prematurity induced to save the mother, intrauterine growth restriction (IUGR), and chronic hypoxia.
The therapeutic management of HELLP syndrome has remained a subject of considerable controversy for several decades. The traditional paradigm advocating immediate termination of pregnancy—regardless of gestational age—to arrest maternal pathophysiological deterioration contrasts with a more conservative strategy aimed at prolonging pregnancy for 48 to 72 hours in order to promote fetal lung maturation through antenatal corticosteroid administration. While learned societies such as the American College of Obstetricians and Gynecologists (ACOG) generally support an early interventional approach (8), other schools of thought, particularly in Europe (9), advocate expectant management under strict maternal and fetal surveillance for pregnancies between 24 and 34 weeks of gestation. Likewise, the administration of high-dose corticosteroids (dexamethasone) for maternal benefit—particularly to improve thrombocytopenia—remains controversial: although recommended by some authors, notably Martin (10), it has not demonstrated a mortality benefit according to Cochrane reviews and World Health Organization (WHO) recommendations.(27)
Against this background of high morbidity and mortality and ongoing therapeutic controversies, we conducted this study at the Annaba University Hospital Center. This work forms part of a quality improvement initiative aimed at assessing the actual impact of implementing a standardized, multidisciplinary management protocol. The transition from empirical practice to a structured, evidence-based strategy incorporates a reasoned conservative approach, systematic corticosteroid therapy, and optimization of intensive care management.

Materials and Methods
We conducted a prospective longitudinal interventional, evaluative, and analytical study over a four-year period, from January 1, 2020, to December 31, 2023. The study was carried out in the Departments of Obstetrics and Gynecology and Surgical Intensive Care at the Annaba University Hospital Center.
Study Population and Selection Criteria
The source population consisted of all pregnant women admitted with a diagnosis of preeclampsia during the study period.
Inclusion criteria:
All pregnant women with preeclampsia, defined according to internationally accepted criteria as new-onset gestational hypertension (blood pressure ≥ 140/90 mmHg after 20 weeks of gestation) associated with proteinuria ≥ 300 mg/24 hours, were included, whether or not the condition was complicated by HELLP syndrome.
Exclusion criteria:
Patients were excluded from the analysis if they presented:
Chronic hypertension: Hypertension diagnosed before pregnancy or before 20 weeks of gestation, or persisting beyond 12 weeks postpartum.
Isolated gestational hypertension without proteinuria or thrombocytopenia: New-onset hypertension at or after 20 weeks of gestation without proteinuria or laboratory evidence of thrombocytopenia.
Idiopathic thrombocytopenic purpura (ITP): Immune-mediated isolated thrombocytopenia unrelated to pregnancy complications.
Hemolytic uremic syndrome (HUS) unrelated to preeclampsia: Thrombotic microangiopathy with hemolytic anemia, thrombocytopenia, and acute kidney injury not associated with preeclampsia.
Isolated acute fatty liver of pregnancy: Acute liver dysfunction due to microvesicular steatosis occurring independently of preeclampsia or HELLP syndrome.
A total of 1,254 preeclamptic patients were included in the overall cohort. Among them, a subgroup of 223 patients developed HELLP syndrome, which constituted the primary population of interest for the analysis of clinical characteristics and the impact of the management protocol.
Study Design: Two Sequential Phases
The study followed a sequential before–after design to assess the effectiveness of the intervention.
Phase 1 (T1 – Control Period): January 1, 2020 to December 31, 2021,
This phase corresponded to a retrospective observational period covering the first two years of the study. During this time, patient management relied on heterogeneous individual practices, in the absence of a unified protocol, and was frequently characterized by either early interventional delivery or non-standardized use of corticosteroid therapy.
Phase 2 (T2 – Interventional Period): January 1, 2022, to December 31, 2023.
This prospective phase encompassed the subsequent two years and was marked by the implementation and strict application of a standardized, multidisciplinary management protocol.


Management Protocol (Phase T2)
The implemented protocol aimed to harmonize clinical practices in accordance with international guidelines, adapted to local resource availability: 
1. Obstetric Management (Conservative Treatment):
For pregnancies between 24 and 34 weeks of gestation, a conservative (expectant) management strategy was recommended for up to 48 hours in patients who were clinically stable at presentation or could be stabilized after initial treatment. This approach included close maternal and fetal monitoring in a high-dependency setting. The primary objective of expectant management was to allow administration of antenatal corticosteroids to promote fetal lung maturation. Maternal monitoring comprised frequent assessment of blood pressure, urine output, neurological status, and laboratory parameters, while fetal surveillance included continuous or repeated cardiotocography and ultrasound evaluation as indicated.
Immediate delivery was indicated in the presence of major maternal complications, including placental abruption, disseminated intravascular coagulation (DIC), acute pulmonary edema, refractory acute kidney injury, recurrent eclamptic seizures, or suspected hepatic rupture. Delivery was also indicated in cases of fetal compromise, particularly persistent abnormal fetal heart rate patterns or other signs of acute fetal distress.
Beyond 34 weeks of gestation, a policy of delivery was favored, given the increased maternal risks associated with continuation of pregnancy and the limited expected benefit of further prolongation for fetal outcomes.

2. Corticosteroid Therapy:
Betamethasone was systematically administered (12 mg intramuscularly once daily for two consecutive days) to promote fetal lung maturation. Maternal corticosteroid therapy (dexamethasone 10 mg every 12 hours) was introduced in cases of severe thrombocytopenia (< 50,000/mm³) to achieve a transient increase in platelet count, thereby facilitating neuraxial anesthesia or reducing hemorrhagic risk during surgical intervention.(26)
3. Resuscitation and Stabilization:
· Aggressive blood pressure control (nicardipine, labetalol) to maintain systolic blood pressure < 160 mmHg and diastolic blood pressure < 110 mmHg.
· Eclampsia prophylaxis with magnesium sulfate (Zuspan regimen or an adapted protocol).
· Careful fluid management to prevent acute kidney injury while minimizing the risk of pulmonary edema.
4. Transfusion Strategy:
Platelet transfusion was restricted to patients with severe thrombocytopenia (< 50,000/mm³) associated with active bleeding or prior to surgical intervention (cesarean delivery), in accordance with anesthetic safety thresholds.
5. Anesthetic Management:
Regional anesthesia (spinal anesthesia) was favored whenever coagulation parameters were acceptable—typically platelet counts > 75,000/mm³ in the absence of coagulopathy—in order to avoid the risks associated with general anesthesia in pregnant women, including difficult airway management and hypertensive surges during induction.( 27)

Data Collection and Statistical Analysis
Data were collected using standardized case report forms that included sociodemographic, clinical, biological, and ultrasonographic variables, as well as therapeutic interventions (type of anesthesia, transfusion, corticosteroid therapy) and outcome variables (maternal and perinatal complications).
Statistical analysis was performed using appropriate statistical software. Comparisons between groups (HELLP vs. non-HELLP, T1 vs. T2) were conducted using the chi-square test for categorical variables and the Student’s t-test for continuous variables. Relative risk (RR) with its 95% confidence interval (95% CI) was calculated. A p-value < 0.05 was considered statistically significant.

Results
Incidence and Epidemiological Characteristics
Over the four-year study period, HELLP syndrome was diagnosed in 223 patients among 1,254 cases of preeclampsia, corresponding to an incidence of 17.8% within the preeclamptic population. When considering all deliveries, the overall incidence was 0.4%, highlighting the relative rarity of the condition in the general obstetric population, but its high prevalence in a tertiary referral center.
The temporal distribution of cases was balanced between the two study periods, with 108 cases in T1 and 115 cases in T2.
Analysis of risk factors identified several significant determinants (Table 1):
· Maternal age:
Maternal age greater than 35 years emerged as a major risk factor (RR = 1.47; 95% CI: 1.15–1.87; p = 0.0022). The mean age of patients with HELLP syndrome was 32.69 ± 5.4 years.
· Parity:
Multiparity was identified as a predisposing factor (RR = 1.59; p = 0.0006), in contrast to classical preeclampsia, where primiparity is often predominant. In this cohort, primiparity appeared to confer a relative protective effect against progression to HELLP syndrome (RR = 0.74).
· Medical history:
A history of hypertensive disorders of pregnancy (RR = 1.50) and early-onset, severe arterial hypertension during pregnancy (RR = 2.33) were strongly associated with the occurrence of HELLP syndrome.
· Socio-environmental factors:
Low socioeconomic status (RR = 1.70) and geographical remoteness (referral from outside the wilaya; RR = 2.43) were identified as aggravating factors, reflecting the impact of social determinants of health and delays in access to care on disease severity. Emergency medical evacuation was associated with a markedly increased relative risk (RR = 3.53).

Clinical and Biological Profile (Table 2)
The initial clinical presentation was dominated by functional symptoms with high predictive value. Severe epigastric pain radiating in a band-like pattern emerged as the most discriminating symptom, present in 52.5% of patients with HELLP syndrome compared with 3.1% of non-HELLP patients, increasing the likelihood of diagnosis by more than eightfold (RR = 8.19; p < 0.0001). Vomiting (37.2%, RR = 6.49), severe headaches (87.4%, RR = 3.97), and visual disturbances (66.8%, RR = 2.81) were also highly prevalent. Severe arterial hypertension (≥ 160/110 mmHg) was documented in 40.8% of cases.
From a biological standpoint, the severity of organ involvement was marked. Thrombocytopenia below 100,000/mm³ was observed in 71.8% of patients, among whom 15.7% had class I severe thrombocytopenia (< 50,000/mm³). Elevated transaminase levels (AST > 80 IU/L in our laboratory) were almost universal, affecting 88.3% of patients (RR = 39.7). LDH levels > 600 IU/L were found in 65.9% of cases. Massive proteinuria (> 3.5 g/24 h or +++ on dipstick testing) was present in 42.5% of patients and was associated with a threefold increased risk of HELLP syndrome.

Maternal Morbidity and Visceral Complications (Table 3)
In our cohort, HELLP syndrome was associated with substantial maternal morbidity. The most frequent and alarming complication was acute kidney injury (AKI), diagnosed in 68.6% of patients with HELLP syndrome compared with 15.2% in the control group (RR = 6.66; p < 0.0001). Other major complications included eclampsia in 22.0% of cases (RR = 2.43) and coagulation disorders, particularly disseminated intravascular coagulation (DIC), in 13.5% of patients (RR = 5.25). Placental abruption occurred in 14.8% of cases, with no statistically significant difference compared with the control group.
Subscapular hepatic hematoma was identified in eight cases on ultrasonography, reflecting the extreme severity of hepatic involvement.
The overall maternal mortality rate in the series was 1.79%, with no statistically significant difference between periods T1 and T2, although the causes of death evolved over time, with fewer catastrophic hemorrhagic events observed during T2.

Impact of the Protocol: Comparison between T1 and T2
The introduction of a standardized management protocol during phase 2 resulted in substantial changes in clinical management and outcomes:
1. Obstetric Management and Duration of Pregnancy
The rate of pregnancy prolongation, defined as expectant management exceeding 48 hours, increased markedly after protocol implementation, rising from 12% in T1 to 46.9% in T2, representing a fourfold improvement. This strategy was primarily applied to pregnancies at the threshold of viability (28–34 weeks of gestation), where the preservation rate of ongoing pregnancy reached 73%, highlighting the benefit of targeted expectant management in this high-risk subgroup.
Following the introduction of the standardized protocol, the duration of expectant management became more structured and predictable. During T1, the length of expectant management was highly variable (mean 4.12 ± 3.53 days), reflecting a lack of standardized guidance. In contrast, during T2, this duration stabilized at 2.11 ± 2.5 days, closely aligning with the recommended timeframe for completion of antenatal corticosteroid therapy. By defining a clear objective—achieving adequate fetal lung maturation without prolonging exposure to maternal or fetal risks—this approach minimized unnecessary and potentially hazardous delays in delivery, optimizing both maternal and neonatal outcomes.
2. Therapeutic Management and Anesthesia
The use of maternal corticosteroid therapy increased markedly, from 17.6% in T1 to 47.8% in T2. In parallel, anesthetic management underwent a substantial shift. The use of regional anesthesia increased significantly (27.8% in T2 vs. 11% in T1; p = 0.001), allowing a corresponding reduction in general anesthesia (72.2% vs. 88.9%) among patients with acceptable coagulation profiles.
From a transfusion standpoint, rationalization of indications led to a significant decrease in platelet concentrate transfusion (26.4% in T2 vs. 46.5% in T1; p = 0.004), suggesting improved effectiveness of resuscitative measures and corticosteroid therapy in stabilizing platelet counts.
3. Perinatal Outcomes
The most striking impact of protocol implementation was observed in early neonatal mortality (< 7 days), which decreased from 44.4% in T1 to 35.6% in T2 (p = 0.0087). This improvement appears to be directly attributable to optimized fetal lung maturation and enhanced perinatal preparation.
The rate of intrauterine fetal death (IUFD) also showed a downward trend (10.4% in T2 vs. 17.6% in T1), although this difference did not reach statistical significance (p = 0.12), likely reflecting the high proportion of patients referred with an already demised fetus.
4. Postpartum Morbidity and Length of Hospital Stay
The mean duration of maternal hospitalization was significantly reduced, decreasing from 10.51 days in T1 to 7.53 days in T2 (p < 0.0001). Severe hemorrhagic complications, including hemostatic hysterectomy, were no longer observed during T2 (0 cases vs. 2 cases in T1). Additionally, postpartum blood pressure instability was reduced by half (6.1% vs. 12.4%; p = 0.0001).


Discussion
Epidemiological Profile and Predictive Factors
The 17.8% incidence of HELLP syndrome among preeclamptic patients observed in our study is relatively high compared with commonly reported international averages (10–20%) and lies at the upper range of Maghrebian data. It exceeds the rates reported by Ben Letaifa in Tunisia (9.7%) and Hani Bilal in Béjaïa (9.12%), while approaching those described by Zelmat in Oran (14.13%) and Sibai in the United States (18.9%).
This elevated incidence reflects the role of Annaba University Hospital as a tertiary referral and last-resort center, receiving the most severe and advanced cases from a large geographical area. Delayed referral—with 72.6% of patients transferred from outside the wilaya—appears to be a key determinant of this epidemiology of severity.
The strong association with multiparity (RR = 1.59) and advanced maternal age (> 35 years) is consistent with existing literature and suggests that HELLP syndrome, unlike classical preeclampsia typically affecting young primiparous women, often develops in a maternal context already compromised by age and/or vascular history.
Our findings strongly reaffirm the semiological value of epigastric pain and vomiting. The characteristic “epigastric band-like pain” should not be regarded as a trivial digestive symptom of late pregnancy, but rather as the clinical expression of ischemic and capsular hepatic distension. With a relative risk exceeding 8, its presence should prompt immediate biological assessment. This observation is in line with the seminal description by Weinstein (1) and more recent studies showing that such symptoms frequently precede major laboratory abnormalities. Raising awareness among frontline healthcare providers regarding these warning signs is therefore essential to reduce diagnostic delays.

Associated Morbidity
The most striking finding in our cohort is the extremely high incidence of acute kidney injury (AKI), affecting 68.6% of patients. Acute renal failure (ARF) during preeclampsia or HELLP syndrome is defined by creatinine >90 µmol/L and urea >7 mmol/L. This rate is substantially higher than the 7.7% reported by Sibai and the 31% reported by Ben Letaifa, raising important concerns. Clinically, it typically presents as oliguria with effective hypovolemia. Histology shows acute tubular necrosis with glomerular endotheliosis, characteristic of PE. Prognosis is generally favorable in patients without preexisting kidney disease, with full recovery of renal function, but is poor in those with prior renal disease, with up to 80% requiring permanent dialysis
 This discrepancy is likely multifactorial, including:
1. Prolonged hypovolemia:
Delayed transfer—often lasting several hours—exposes patients to severe dehydration, which, when combined with the systemic vasoconstriction characteristic of preeclampsia, may precipitate acute tubular necrosis or severe functional renal failure.
2.  Severity of Hemolysis:
Massive hemoglobinuria may exert direct tubular toxicity, thereby contributing to the high incidence of renal impairment observed in our cohort.
3. Upstream Fluid Management:
Excessively strict fluid restriction, often taught to prevent acute pulmonary edema, may be harmful when not tailored to the patient’s true intravascular volume status. This apparent “epidemic” of acute kidney injury highlights the urgent need to optimize early fluid resuscitation as soon as HELLP syndrome is suspected, even prior to referral to a tertiary care center.

Conservative Management
Obstetric management of HELLP syndrome before 34 weeks of gestation remains a matter of debate. While the American approach is often interventionist, aiming to rapidly interrupt the maternal disease process, our findings provide support for the temporary conservative strategy advocated by the Dutch school.
By prolonging pregnancy for 48 hours under strict monitoring, we observed a significant reduction in neonatal mortality, without any increase in maternal mortality or severe maternal morbidity. These results are consistent with those reported by Haddad et al., who found no excess maternal risk associated with expectant management.
Importantly, the protocol allowed for standardization of the expectant period, avoiding excessive conservative management. The mean duration of expectant management was limited to approximately 2 days, compared with 4 days during the control period, thereby preventing unnecessary maternal exposure once the fetal benefit of corticosteroid therapy had been achieved.
Corticosteroid Therapy and Platelet Count: A Biological Benefit?
The use of corticosteroids in HELLP syndrome remains controversial. While their benefit for fetal lung maturation is undisputed, their impact on maternal outcomes is less clear. Cochrane meta-analyses have found no evidence of reduced maternal mortality associated with corticosteroid use.
Nevertheless, our study—consistent with the findings of Martin et al.—demonstrates a significant reduction in platelet transfusion requirements during phase 2. This observation suggests that corticosteroids may accelerate biological recovery, representing a major clinical advantage in our setting, where the availability of blood products—particularly platelets—can be limited.
Furthermore, the transient increase in platelet count more frequently allowed access to regional anesthesia, thereby avoiding the well-known risks associated with general anesthesia in pregnant women.
Perinatal Prognosis
Despite the improvements achieved, perinatal mortality remained high, reaching 39.9% overall and 35.6% during phase T2. These figures are markedly higher than those reported in Western series (7–20%), yet comparable to regional data. This excess mortality reflects the high prevalence of extreme prematurity and severe intrauterine growth restriction, which were often already present at the time of admission.
HELLP syndrome acts as a risk multiplier, quadrupling neonatal mortality compared with uncomplicated preeclampsia. Nevertheless, the improvement observed during phase T2 demonstrates that optimization of care—including antenatal corticosteroid therapy, in utero transfer, and enhanced neonatal resuscitation—can significantly improve survival, even in the most severe cases.
Maternal Mortality
Maternal mortality associated with HELLP syndrome varies widely in the literature, ranging from 0 to 24% across major series. Our findings are consistent with these reports, with a maternal mortality rate of 1.79%, evenly distributed between the two study periods.
Conclusion
In eastern Algeria, HELLP syndrome remains a major obstetric emergency, characterized by a high incidence and a severe profile of visceral complications.
The transition from empirical management to a standardized care protocol significantly improved outcomes for both mothers and newborns. The adoption of a carefully reasoned 48-hour expectant management strategy for pregnancies remote from term, combined with systematic corticosteroid therapy and rationalized anesthetic and transfusion practices, proved to be both effective and safe.
Future efforts should focus on the upstream components of the care pathway, including early recognition of clinical warning signs—particularly epigastric pain—optimization of transfer conditions through early fluid resuscitation to prevent acute kidney injury, and the widespread implementation of standardized protocols across the entire perinatal care network.
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Table 1: Socio-demographic Predictive Factors
	Variables
	Hellp
N=223

	Pas Hellp       N=1031
	RR
ICà95%
	Khi2
	p

	
	n
	%
	n
	%
	
	
	

	Referral from 
outside the region
	162
	72.6
	493
	47.8
	2.43
1.85-3.19
	45.3
	<0.0001

	
	
	
	
	
	
	
	

	Medical Transfer
	173
	77.6
	447
	43.4
	3.53
2.63-4.75
	85.9
	<0.0001

	Low socioeconomic status
	27
	12.1
	67
	6.5
	1.7
1.21-2.4
	8.31
	0.0039

	Age >35ans
	82
	36.8
	274
	26.6
	1.47
1.15-1.87
	9.37
	0.0022

	Age <25ans
	23
	10.3
	124
	12
	0.86
0.58-1.28
	0.52
	0.4708

	Age (mean)
	32.69±5.4
	31.92±5.3
	.…………
	
	0.0514

	Mean gestational age (weeks)
	32.34±3.6
	35.76±3.07
	………….
	
	<0.0001

	IMC>30
	134
	60.1
	570
	55.3
	1.18
0.92-1.50
	1.71
	0.1899

	Primiparous 
	87
	39.0
	494
	47.9
	0.74
0.58-0.95
	5.84
	0.0156

	Multiparous
	61

	27.4
	179
	17.4
	1.59
1.23-2.06
	11.82
	0.0006

	Medical history 
	27
	12.1
	101
	9.8
	1.21
0.8-1.73
	1.05
	0.3035

	History of preeclampsia
	53
	23.9
	164
	15.9
	1.50
1.14-1.96
	8.05
	0.0045

	Access to healthcare
	210
	94.2
	998
	96.8
	0.62
0.38-0.99
	3.58
	0.0583

	Multiple pregnancy
	9
	4.0
	36
	3.5
	1.13
0.62-2.05
	0.15
	0.692

	BP >140/90 at the start of pregnancy
	97
	43.5
	214
	20.8
	2.33
1.85-2.94
	50.84
	<0.0001












Table 2: Clinical and Biological Predictive Factors
	Variables 
	HELLP
N=223
	%
	Non hellp
N=1031
	%
	RR
IC95%
	Khi2
	P

	BP≥160/110mmHg
	91
	40.8
	179
	17.4
	2.51
1.99-3.16
	59.64
	<0.0001

	Headaches
	195
	87.4
	604
	58.6
	3.97
2.71-5.79
	66.05
	<0.0001

	Visual disturbances
	149
	66.8
	374
	36.3
	2.81
2.18-3.63
	70.34
	<0.0001

	Auditory disturbances
	117
	52.5
	323
	31.3
	2.04
1.61-2.59
	35.96
	<0.0001

	Epigastric pain
	117
	52.5
	32
	3.1
	8.19
6.70-9.99
	426.6
	<0.0001

	Vomiting 
	83
	37.2
	22
	2.1
	6.49
5.40-7.80
	294
	<0.0001

	Jundice
	17
	7.6
	1
	0.1
	5.67
4.79-6.70
	72.70
	<0.0001

	Abnormal deep 
tendon reflexes
	155
	69.5
	483
	46.8
	2.00
1.61-2.59
	37.66
	<0.0001

	Oligoanuria
	53
	23.8
	157
	15.2
	1.55
1.18-20.8
	9.58
	0.0020

	Urine dipstick 
protein ≥+++
	52
	23.3
	63
	6.1
	3.01
2.36-3.84
	65.17
	<0.0001

	24-hour urine
 protein>3.5
	94
	42.5
	135
	13.2
	3.28
2.61-4.10
	103.7
	<0.0001

	
	
	
	
	
	
	
	



Abdominopelvic ultrasound revealed 8 subcapsular liver hematomas complicating HELLP syndrome, 3 of which were ruptured.














Table 3: Association of HELLP Syndrome with Other Maternal Complications
	Associated
Complications
	Hellp
N=223    %
	Non      %
hellp
	Total   %
	RR
ICà95%
	Khi2
	P 
Value

	Renal failure
	153
	68.6
	157
	15.2
	310
	24.7
	6.66
5.17-5.56
	280.7
	<0.0001

	Placental abruption
	33
	14.8
	145
	14.1
	178
	14.2
	1.05
0.75-1.47
	0.08
	0.7758

	Eclampsia
	49
	22.0
	81
	7.9
	130
	10.4
	2.43
1.88-3.16
	39.32
	<0.0001

	Intrauterine 
growth restriction
	75
	33.6
	289
	28.0
	364
	29.0
	1.24
0.9-1.6
	2.89
	0.0889

	Hemostatic disorder
	30
	13.5
	6
	0.6
	36
	13.5
	5.25
4.32-6.39
	108.9
	<0.0001

	Hypertensive crisis
	91
	85.7
	507
	49.2
	698
	55.7
	4.75
3.33-6.80
	101.2
	<0.0001



Table 4: Conservative Management According to Gestational Age
	Period 
	Hellp
	ALT
<28SA
	Extremely
 preterm
28-32
	Preterm
32-34
	Preterm
34-37
	 Terme
≥37
	p

	T1                 
                     
	Oui 
	5
	62.5
	23.8
	22.2
	17.3
	0.0112

	
	Non 
	3
	37.5
	76.2
	77.8
	82.7
	

	T2                 
                     
	Oui 
	0.0
	70.9
	73.0
	6.7
	0.0
	0.0019

	
	Non 
	100
	29.1
	27.0
	93.3
	100
	



Table 5: Comparison of the Duration of Conservative Management
	Period
	HELLP
	Sample 
size (n) 
	Mean 
	Standard 
deviation 
	Min.
	Max.
	P Val

	T1
	N 
	128 
	4.59 
	4.56 
	1
	25
	0.5813

	
	O 
	13
	4.12 
	3.53 
	1
	15
	

	T2
	N
	107 
	7.19 
	5.58 
	1
	20
	<0.0001

	
	O
	54 
	2.11 
	2.50 
	2
	16
	







Table 6: Prenatal Preventive Corticosteroid Therapy
	Corticosteroid therapy
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Table 7: Type of Anesthesia
	                          Period

Anesthetic
Technique

	T1 

	T2 

	

	Total 
	P-value

	
	n
	%
	n
	%
	n
	%
	

	Anesthesia general 
	96
	88.9
	83
	72.2
	177
	80.2
	0.02

	Regional anesthesia 
	12
	11
	32
	27.8
	44
	19.7
	0.001



Table 8: Comparison of Perinatal Mortality between the Two Periods

	Prenatal 
Mortality 
	T1
	T2
	TOTAL
	RR
	p

	
	n
	%
	n
	%
	n
	%
	
	

	Death<7jrs
	48
	44.4
	41
	35.6
	89
	39.9
	0.73
0.54-1.00
	0.0087

	MFIU
	19
	17.6
	12
	10.4
	31
	13.9
	-----
	0.1226

	Alive
	41
	37.9
	62
	53.9
	103
	46.2
	----
	

	Total
	108
	100.0
	115
	100.0
	223
	100
	
	








Table 9: Comparison of HELLP Syndrome Progression Between the Two Periods
	Postpartum outcome
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	Postpartum hemorrhage
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Table 10: Transfusion of Different Labile Blood Products
	Blood Products
	T1 %
	T2 %
	Total%
	P-value

	Transfusion 
	62.5
	41.3
	50.22
	0.1

	Platelet concentrate
	46.5
	26.4
	30.5
	0.004

	 FFP
	20.7
	18.5
	20.1
	0.7

	Packed red blood cells (PRBCs) 
	33
	28.6
	18.4
	0.1



Table 11: Duration of Maternal Hospitalization
	Priod
	HELLP
	Sample size (n) 
	Mean 
	Standard deviation

	Min.
	Max.
	Valeur p

	T1
	N 
	521 
	5.62 
	4.19 
	1
	33
	<0.0001P=0.0004


	
	O 
	108 
	10.51 
	7.75 
	2
	53
	

	T2
	N
	510 
	5.38 
	4.59 
	1
	30
	<0.0001

	
	O
	115 
	7.53 
	4.21 
	2
	31
	




