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Background: Eclampsia, a severe complication of preeclampsia, remains a major cause of maternal morbidity
and mortality, particularly in low-resource settings. Understanding the phenotypic profiles of affected women in
intensive care units (ICUs) can improve risk stratification and guide targeted management. This study aimed to
describe the clinical, biological, and evolutionary characteristics of women with eclampsia admitted to ICUs in
Kinshasa. Methods: We conducted a multicenter cross-sectional study across six tertiary and secondary ICUs
in Kinshasa from January 2019 to December 2022. All women admitted with eclampsia were included. Data
were retrospectively collected from medical records and ICU registers, covering sociodemographic characteri-
stics, clinical presentation, organ dysfunctions, therapeutic interventions, and maternal outcomes. Descripti-
ve statistics summarized patient characteristics, and bivariate analyses identified factors associated with ICU
mortality. Results: A total of 212 women were included. The median age was 29 years, and 68.4% were referred
from other healthcare facilities. Primiparity was common (41.5%). Neurological complications were frequent,
with 42.9% experiencing seizures and 17.5% presenting with a Glasgow Coma Scale < 8. Renal dysfunction
(21.7%), HELLP syndrome (12.7%), and pulmonary edema (16.5%) were also observed. Magnesium sulfate
and antihypertensive therapy were administered to the majority of patients. Overall maternal mortality was
14.2%, predominantly among women with neurological, renal, or multi-organ involvement. Phenotypic classi-
fication revealed four main profiles: neurological, renal/HELLP, cardiovascular/respiratory, and multi-organ
involvement, with the last exhibiting the highest risk of death. Conclusion: Eclampsia in Kinshasa primarily
presents with neurological, renal, and cardiovascular complications, which strongly influence ICU mortality.
Phenotypic classification offers a practical framework for early identification of high-risk patients, optimizing
ICU management, and informing health strategies in resource-limited settings.
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Introduction

clampsia is a severe pregnancy-related hyper-
Etensive disorder, characterized by the onset of
seizures in women with pre-existing preeclampsia,
typically occurring after 20 weeks of gestation.
It remains one of the leading causes of maternal
morbidity and mortality worldwide, particularly
in low-resource settings. Eclampsia and its pre-
cursor, severe preeclampsia, continue to present

significant challenges in maternal health care, ac-
counting for a substantial proportion of obstetric
complications and maternal deaths, especially in
sub-Saharan Africa, where access to specialized
care is often limited!.!1:2]

Pathophysiologically, eclampsia shares sim-
ilar mechanisms with preeclampsia, including
defective trophoblastic invasion of the uterine
spiral arteries, leading to placental hypoperfu-
sion, oxidative stress, and widespread endothelial
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dysfunction. This cascade of events contributes
to the diverse clinical manifestations of the dis-
ease, which can range from mild hypertension to
life-threatening conditions.>* As the condition
progresses, it can result in severe complications
such as HELLP syndrome (Hemolysis, Elevated
Liver Enzymes, Low Platelet Count), acute kidney
injury (AKI), pulmonary edema, cerebrovascular
accidents (strokes), and multi-organ failure.[5°!

Admitting women with severe preeclampsia or
eclampsia to intensive care units (ICUs) is common
due to the high risk of these complications, which
often require immediate and specialized medical
intervention.!”] The emergence of phenotypic clas-
sifications of eclampsia, considering the predomi-
nant organ involvement (neurological, renal, car-
diovascular, etc.), has opened up new avenues for
better understanding the disease and improving
clinical management. By identifying the predom-
inant organ systems involved, clinicians can better
predict the severity of the condition and optimize
treatment strategies. [8.9]

In many low- and middle-income countries,
eclampsia continues to be a major contributor to
maternal deaths due to delays in diagnosis, insuf-
ficient healthcare infrastructure, and challenges in
the referral process. In the Democratic Republic
of Congo, especially in Kinshasa, there isn't much
data on the clinical profiles and outcomes of wom-
en with eclampsia who are admitted to ICUs. This
makes it difficult to develop effective management
strategies, despite the increasing burden of severe
cases in urban settings where healthcare inequali-
ties exacerbate the challenges.!10-11]

To address this gap, this study aims to describe
the phenotypic profile of women with severe ec-
lampsia admitted to intensive care units in Kinsha-
sa. Through a multicenter cross-sectional study, we
seek to better understand the clinical, biological, and
evolutionary characteristics of these women and
identify the main determinants of disease severity.
By doing so, we aim to contribute to improved man-
agement strategies and, ultimately, a reduction in
maternal mortality linked to eclampsia in Kinshasa.

Methods
Study Design

This was a multicenter, observational, cross-sec-
tional study aimed at describing the phenotypic

profile and factors associated with disease severi-
ty in women with eclampsia admitted to intensive
care units (ICUs) in Kinshasa. The study includ-
ed both tertiary and secondary hospitals to offer a
comprehensive view of eclampsia management in
the region.

Study Setting and Period

The study was conducted in the ICUs of six
hospitals in Kinshasa, Democratic Republic of
the Congo. These hospitals include the Universi-
ty Clinics of Kinshasa, Monkole Hospital Center,
Desmet Hospital of Kinsuka, Ngaliema Clinic, Kin-
shasa General Referral Hospital, and Saint Joseph
Hospital. Data was collected retrospectively over a
four-year period from January 2019 to December
2022, covering patient admissions, management in
the ICU, and assessment of maternal outcomes.

Study Population and Participants
Eligibility Criteria

Women who were admitted to the ICU during
the study period with a diagnosis of eclampsia or
severe preeclampsia were eligible for inclusion. Di-
agnosis of eclampsia was based on internationally
accepted criteria, which include the presence of
seizures in women with pre-existing preeclampsia,
typically after 20 weeks of gestation. Severe preec-
lampsia was defined as hypertension with protein-
uria and evidence of multiorgan dysfunction.

For the purpose of this study, eclampsia and
severe preeclampsia were considered as part of a
continuous spectrum of severe hypertensive disor-
ders of pregnancy requiring ICU admission.

Patients were excluded if :

e Seizures were attributable to non-obstetric neu-
rological conditions.

e Medical records were incomplete or non-exploit-
able.

Selection of Participants

An exhaustive sampling strategy was applied,
where all eligible women who were admitted to
the participating ICUs during the study period
were included. No random sampling or matching
was performed, ensuring that the study covered all
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possible cases of eclampsia and severe preeclamp-
sia in the given time frame.

Definitions and Study Variables
Outcome Variable

The primary outcome of interest was maternal
health, which was categorized as either survival or
death during hospitalization in the ICU.

Explanatory Variables
Collected variables included:

¢ Sociodemographic variables: age, referral sta-
tus;

e Clinical variables at admission: Glasgow Coma
Scale (GCS), blood pressure values, neurological
manifestations;

¢ Organ dysfunctions and complications: acute
kidney injury, acute pulmonary edema, HELLP
syndrome, disseminated intravascular coagula-
tion, sepsis, stroke;

e Therapeutic variables : use of magnesium sul-
fate or other anticonvulsants, antihypertensive
therapy, mechanical ventilation.

¢ Evolutionary variables : length of ICU stay, oc-
currence of complications during ICU stay.

Phenotypic Classification

Clinical phenotypes were defined according to
the predominant organ dysfunction at ICU admis-
sion. Each patient was assigned to a single pheno-
type using a structured hierarchical classification
based on severity and life-threatening impact.

The neurological phenotype included patients
with seizures associated with a Glasgow Coma
Scale < 12, persistent coma, or dominant neuro-
logical dysfunction requiring primary neurologi-
cal stabilization.

The renal/HELLP phenotype included patients
with acute kidney injury and/or HELLP syndrome
in the absence of severe respiratory failure or ma-
jor neurological impairment.

The cardiovascular/respiratory phenotype in-
cluded patients presenting with pulmonary edema
and/or respiratory failure requiring oxygen ther-
apy or mechanical ventilation, without dominant
neurological or renal failure.

The multi-organ involvement phenotype was
defined by simultaneous dysfunction of at least
two major organ systems (neurological, renal, or
respiratory/cardiovascular) with no clearly domi-
nant single system driving ICU admission.

In cases of overlapping dysfunction, classifi-
cation was determined by the most immediately
life-threatening condition requiring priority inter-
vention at admission.

Data Sources and Measurements

Data were extracted retrospectively from pa-
tient medical records and ICU admission registers
using a standardized data collection form. This en-
sured consistency across the six participating hos-
pitals and made the data comparable. Clinical and
laboratory measurements, including blood pres-
sure, GCS, and lab tests, were recorded according
to routine practices at each hospital.

Bias Control

To minimize selection bias, an exhaustive in-
clusion strategy was used, ensuring that no eligible
patient was overlooked. Information bias was miti-
gated through the use of predefined data collection
forms that standardized the abstraction process.
However, the retrospective design of the study may
still introduce residual information bias due to in-
complete or inconsistent medical records.

In addition, variability in clinical documenta-
tion and differences in ICU management protocols
across participating hospitals may have contribut-
ed to inter-center information bias.

Study Size

The study included all eligible patients admitted
to the six participating ICUs during the study pe-
riod, with no prior sample size calculation, as the
study was descriptive and exhaustive in nature.

Handling of Quantitative Variables

Continuous variables were assessed for normal-
ity through visual inspection of distributions. Nor-
mally distributed variables were reported as means
with standard deviations, while non-normally dis-
tributed variables were summarized as medians
with interquartile ranges. For clinical relevance,
certain continuous variables were categorized into
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clinically meaningful thresholds, such as GCS < 8,
ICU length of stay > 7 days, and severe hyperten-
sion values (= 160/110 mmHg).

Statistical Analysis

Data were analyzed using SPSS software. De-
scriptive statistics were employed to summarize
the sociodemographic, clinical, and management
characteristics of the cohort. Categorical variables
were presented as frequencies and percentages,
while continuous variables were reported as de-
scribed above.

Bivariate analysis was conducted to evaluate as-
sociations between potential explanatory variables
and maternal mortality. Categorical variables were
compared using the chi-square test or Fisher’s ex-
act test, as appropriate. For continuous variables,
the Student’s t-test or Mann-Whitney U test was
used depending on the distribution of the data.

The relationship between potential prognostic
factors (e.g., GCS < 8, AKI, pulmonary edema, and
HELLP syndrome) and mortality was assessed us-
ing odds ratios (ORs) with 95% confidence inter-
vals (CIs). A p-value of less than 0.05 was consid-
ered statistically significant for all tests.

Due to the retrospective design and the lim-
ited number of outcome events, multivariable
logistic regression analysis was not performed.
Therefore, all associations should be interpreted

Figure 1. Flow of participants through the study

as exploratory and not as independent predictors
of mortality. Potential confounding between organ
dysfunctions may exist.

Ethical Considerations

The study was conducted in accordance with
the principles of the Declaration of Helsinki. Ethi-
cal approval was granted by the Ethics Committee
of the School of Public Health, University of Kin-
shasa (approval number : ESP/CE/196/2024). As
the study was based on retrospective anonymized
data, individual patient consent for publication
was not required.

Results
1. Participants

From January 2019 to December 2022, a total
of 238 women with suspected severe preeclamp-
sia or eclampsia were initially screened across six
ICUs in Kinshasa. After applying the eligibility cri-
teria, 212 women were included in the final analy-
sis. Twenty-six patients were excluded: 15 because
their seizures were attributed to non-obstetric
neurological conditions, and 11 due to incomplete
or non-exploitable medical records. This exhaus-
tive inclusion allows a comprehensive description
of the severe preeclampsia population admitted to
intensive care in this setting. (Figure 1)
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2. Sociodemographic characteristics

The median age of the women included in the
study was 29 years (interquartile range : 25-34
years). A large proportion of the participants
(68.4%) were referred from other healthcare facil-
ities, reflecting the severity of their conditions at
ICU admission. Parity distribution showed that
41.5% of women were primiparous, 36.8% were

multiparous, and 21.7% were grand multiparous
(Table 1).

3. Clinical characteristics at ICU admission

At the time of ICU admission, a significant pro-
portion of women had severe hypertension (89.2%
with blood pressure > 160/110 mmHg). Neurolog-
ical symptoms were common, with 42.9% of wom-
en experiencing seizures and 17.5% presenting
with a Glasgow Coma Scale (GCS) < 8, indicating
critical neurological impairment. Other frequent
complaints included severe headache (35.8%) and
visual disturbances (28.3%) (Table 2).

Table 1. Sociodemographic characteristics of participants (n = 212)

Variable Number (n) Percentage (%)
Age < 25 years 56 26.4
Age 25-34 years 104 49.1
Age > 35 years 52 24.5
Referred from another facility 145 68.4
Direct admission 67 31.6
Primiparous 88 41.5
Multiparous 78 36.8
Grand multiparous 46 21.7

Legend: Sociodemographic profile of women admitted to ICUs, including age, referral status, and parity.

Table 2. Clinical characteristics at ICU admission (n = 212)

Clinical feature Number (n) Percentage (%)
Seizures 91 429
Severe headache 76 35.8
Visual disturbances 60 28.3
GCS<38 37 17.5
BP >160/110 mmHg 189 89.2
Peripheral edema 102 48.1

Legend: Key clinical signs observed at ICU admission, showing neurological and hypertensive severity.

4. Organ dysfunctions and complications

Acute kidney injury (AKI) was the most com-
mon organ complication, affecting 21.7% of
women. Other significant complications includ-
ed pulmonary edema (16.5%), HELLP syndrome
(12.7%), and disseminated intravascular coagula-
tion (DIC) (5.7%). Stroke (4.2%) and sepsis (3.8%)
were less common but equally severe. Overall,
multi-organ involvement was observed in 10.8%
of the women (Table 3).

5. Therapeutic interventions

Magnesium sulfate was used for seizure prophy-
laxis in 91.5% of the patients, while 87.3% of wom-
en received antihypertensive therapy. Mechanical
ventilation and renal replacement therapy were
used in the most critically ill patients, with 8.5%
requiring mechanical ventilation and 3.3% under-
going temporary dialysis (Table 4).
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Table 3. Organ dysfunction and complications (n = 212)

Complication / organ affected Number (n) Percentage (%)

Acute kidney injury 46 21.7

Pulmonary edema 35 16.5

HELLP syndrome 27 12.7

DIC 12 5.7

Stroke 9 4.2

Sepsis 8 3.8

Multi-organ involvement 23 10.8

Legend: Frequency of organ dysfunctions and serious complications among ICU-admitted women.

Table 4. ICU therapeutic interventions (n = 212)

Intervention n %
Magnesium sulfate 194 91.5
Antihypertensive therapy 185 87.3
Mechanical ventilation 18 8.5
Blood transfusion 31 14.6
Temporary dialysis 7 3.3

Legend: Medical and supportive interventions administered in ICU.

6. ICU outcomes

The median ICU stay was 5 days, with 29.2%
of patients staying longer than 7 days. Mater-
nal mortality during ICU admission was 14.2%,
with the highest observed in women with severe

Table 5. ICU outcomes (n = 212)

neurological or multi-organ involvement. In par-
ticular, women with GCS < 8 (73.3% of deaths),
AKI (60.0%), pulmonary edema (43.3%), and
HELLP syndrome (36.7%) had disproportionately
higher mortality (Table 5).

Outcome / variable n %
ICU stay > 7 days 62 29.2
Maternal deaths 30 14.2
GCS < 8 among deaths 22 73.3
AKI among deaths 18 60.0
Pulmonary edema among deaths 13 43.3
HELLP syndrome among deaths 11 36.7

Legend: Maternal outcomes, showing ICU length of stay and complications associated with mortality.

7. Clinical phenotypes

Four major phenotypic profiles were identified
based on predominant organ dysfunction: neu-
rological (17.5%), renal/ HELLP (24.4%), cardio-
vascular/respiratory (21.7%), and multi-organ in-
volvement (10.8%). The multi-organ involvement
phenotype showed the highest risk of death. A
subgroup of women who did not fit into the main

categories (non-classifiable/moderate forms) ac-
counted for 25.5% of the cohort (Table 6).

8. Bivariate associations with maternal mortality

In exploratory bivariate analyses, GCS < 8, AKI,
pulmonary edema, and HELLP syndrome were
significantly associated with increased maternal
mortality. These findings reinforce the importance
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Table 6. Distribution of clinical phenotypes (n = 212)

Phenotype n %
Neurological 37 17.5
Renal / HELLP 52 244
Cardiovascular / respiratory 46 21.7
Multi-organ involvement 23 10.8
Non-classifiable / moderate forms 54 25.5

Legend: Clinical phenotypes identified based on predominant organ dysfunction.

Table 7. Associations with maternal mortality (bivariate analysis)

Variable OR (95% CI) p-value
GCS<8 8.3(3.4-20.2) <0.001
Acute kidney injury 5.1(2.1-124) 0.002
Pulmonary edema 3.9(1.5-10.2) 0.006
HELLP syndrome 3.2(1.1-9.0) 0.03

Legend: Unadjusted odds ratios showing the association of key clinical variables with maternal mortality.

of early recognition and management of neuro-
logical, renal, and hematological complications as
predictors of adverse outcomes (Table 7).

Discussion

Our multicenter cross-sectional study provides
a comprehensive examination of the phenotypic
profile of women with eclampsia admitted to ICUs
in Kinshasa, highlighting the crucial role of neu-
rological, renal, and cardiovascular complications
in determining maternal mortality. The findings
emphasize the severity of these complications in
patients with eclampsia and underline their signif-
icant association with poor maternal outcomes.

The median age of the patients was 29 years,
which reflects the typical age range of women af-
fected by severe preeclampsia and eclampsia glob-
ally. This is in line with prior studies that report
eclampsia as a major cause of maternal morbidity
in young women.[!) Most of our patients (68.4%)
were referred from other healthcare facilities,
which demonstrates the importance of early detec-
tion and timely referral to specialized care for opti-
mal management. The delayed referral to intensive
care units remains a major concern in sub-Saha-
ran Africa, where limited access to healthcare re-
sources exacerbates the severity of eclampsia and

increases the risk of maternal mortality.[%3] Other
studies from African settings also observed this
delay.[+5]

Our study found a high prevalence of primipar-
ity, which has been consistently identified as a risk
factor for the development of severe eclampsia and
preeclampsia. Primiparous women are particularly
vulnerable to hypertensive disorders of pregnancy,
which may be more severe compared to multipa-
rous women.!®7] Similar research from other Afri-
can countries supports these findings. (8!

Neurological complications were frequent, with
42.9% of women experiencing seizures and 17.5%
presenting with a Glasgow Coma Scale (GCS) <
8. These results are consistent with the recognized
role of eclamptic seizures as a principal clinical
manifestation in eclampsia and a significant factor
in maternal mortality. [9] Eclampsia, characterized
by convulsions, is one of the most perilous mani-
festations of hypertensive disorders in pregnancy,
especially in low-resource environments where
monitoring and prompt treatment may be hin-
dered.[10:11] The association between low GCS and
maternal death in our cohort further suggests the
need for immediate ICU-level neurological stabili-
zation and close monitoring from admission.!1213!

Renal involvement, particularly acute kidney
injury (AKI), was present in 21.7% of patients
and was significantly linked to maternal mortality.
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Renal dysfunction in eclampsia is a recognized
prognostic indicator for poor outcomes and has
been demonstrated to exacerbate disease severi-
ty and elevate mortality risk.l1%15] These findings
mirror those reported in other African studies
where AKI is a common complication of severe
preeclampsia.[10]  Similarly, HELLP syndrome,
present in 12.7% of our patients, was a significant
predictor of maternal mortality. HELLP syndrome
represents a severe form of preeclampsia and is
associated with multi-organ failure, necessitating
aggressive management to improve survival.[17-18]

Pulmonary edema, affecting 16.5% of our co-
hort, was another significant complication asso-
ciated with high maternal mortality. Pulmonary
edema in eclampsia is typically the result of severe
hypertension and endothelial dysfunction, leading
to increased capillary permeability and fluid leak-
age into the lungs.[1”] Studies have indicated that
the combination of hypertension and endothelial
damage significantly contributes to the develop-
ment of life-threatening cardiopulmonary events
in eclamptic patients.20:21]

Regarding management, magnesium sulfate
and antihypertensive therapy were administered to
nearly all patients, reflecting adherence to interna-
tional treatment guidelines. Magnesium sulfate re-
mains the first-line therapy for seizure control and
prevention in eclampsia, and evidence supports its
role in reducing maternal mortality.[2223] Despite
the administration of these evidence-based treat-
ments, our study still reported a maternal mor-
tality rate of 14.2%, highlighting the challenges
faced in managing severe eclampsia, especially in
resource-limited settings. The maternal mortality
rate is often higher in settings where there are de-
lays in referral and limited ICU capacity, both of
which contribute to the poor outcomes observed
in our cohort.[24]

The phenotypic classification revealed four
major clinical phenotypes: neurological, renal/
HELLP, cardiovascular/respiratory, and multi-or-
gan involvement. Multi-organ involvement, which
included simultaneous neurological, renal, and
cardiovascular dysfunction, was associated with
the highest mortality. These results suggest that
phenotypic classification may be useful as an ex-
ploratory tool for early risk stratification in ICU
settings, helping to identify patients at highest
risk and potentially guide resource allocation.[2]

However, its clinical utility remains preliminary
and requires prospective validation before imple-
mentation in routine practice.

Study limitations include its retrospective de-
sign, inter-center variability in clinical documen-
tation and ICU practices, and the absence of multi-
variable analysis, which limits the identification of
independent predictors of mortality. In addition,
missing or incomplete data may have introduced
information bias, and differences in resource avail-
ability across hospitals may have influenced out-
comes and limit generalizability.

CONCLUSION

Severe eclampsia in Kinshasa predominant-
ly presents with neurological, renal, and cardio-
vascular complications, all of which are strongly
associated with maternal mortality. Our study
highlights the potential usefulness of a phenotypic
classification approach to describe organ dysfunc-
tion patterns and identify high-risk patients in
ICU settings. However, this classification should
be considered exploratory and hypothesis-gener-
ating, and requires prospective validation before
clinical application. Despite adherence to stand-
ard therapeutic protocols, including magnesium
sulfate and antihypertensive therapy, maternal
mortality remains high, underscoring the severity
of disease presentation and systemic challenges in
resource-limited settings. Efforts to improve early
diagnosis, strengthen referral systems, and expand
ICU capacity are essential to reduce maternal mor-
tality associated with eclampsia in similar contexts.
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