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Abstract

Introduction: Acute kidney injury (AKI) in pregnancy encompasses all causes of acute renal impairment occurring between
conception and delivery. HELLP Syndrome represents a severe form of pre-eclampsia that predisposes pregnant individuals to
AKI. Objective: To examine the clinical and aetiological aspects of AKI in HELLP Syndrome among patients admitted to the
obstetric intensive care unit of CHU-MEL in Cotonou from May 2018 to June 2023. Method: This was a cross-sectional,
descriptive study conducted over five years at CHU-MEL, Cotonou, involving patients diagnosed with HELLP Syndrome. AKI
was identified based on ACOG criteria, with staging determined according to the KDIGO classification. Results: A total of 51
patient records with HELLP Syndrome and associated AKI were included in the study. The prevalence of AKI among HELLP
Syndrome patients was 64.56%. The majority were primigravidae and nulliparous women, with a mean age of 29 +£5.92 years
(range: 19-40 years). The most frequent gestational age at diagnosis was between 28 and 36 weeks. Diuresis was preserved in
94.12% of patients. Serum creatinine levels ranged from 11 to 74mg/L, and the mean glomerular filtration rate was 46.27 £+
21.55mL/min/1.73m=3range: 7.56-84.13). In this cohort, AKI Stage 1 developed in 65.31% of patients. The primary aetiology
was HELLP Syndrome. The majority (82.35%) underwent caesarean section. Maternal mortality was 1.96% (one case), and
foetal mortality stood at 31.37%, with complications including neonatal respiratory distress (40%), intrauterine growth
restriction (26%), and intrauterine foetal death (19.61%). Conclusion: The prevalence of AKI among patients with HELLP
Syndrome is notably high, with significant associated foetal morbidity.
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1. Introduction

HELLP Syndrome is a complication of severe preeclampsia
during pregnancy that can threaten the safety of both the
mother and the foetus [1, 2]. It is the leading cause of acute
kidney injury (AKI) in pregnant women [3]. Studies con-
ducted by Erdemoglu and al. in 2010, Gedik and al. in 2017,
and Huang and Chen in 2017 have suggested that HELLP
Syndrome is a primary cause of pregnancy-related acute
kidney injury [4, 5]. A study conducted in France in 2004
showed that the prevalence of AKI in cases of severe
preeclampsia is estimated to be between 0.8% and 7.4% of
HELLP Syndrome cases [6]. Several factors make the
diagnosis of AKI more challenging during pregnancy than
in its absence. Due to physiological changes and an in-
creased glomerular filtration rate (GFR), serum creatinine
decreases during pregnancy, complicating the early and
accurate diagnosis of AKI. In Benin, to the best of our
knowledge, no studies had yet been conducted in this field.
The aim of our study is to describe the clinical and aetio-
logical aspects of AKI in patients with HELLP Syndrome
admitted to the obstetric intensive care unit of CHU-MEL
in Cotonou.

2. Patients and Methods

This was a retrospective, descriptive study carried out over
a five-year period from 1 May 2018 to 30 June 2023. The
study population comprised all patients admitted to the ob-
stetric intensive care unit of CHU-MEL who were diagnosed
with HELLP Syndrome and who developed acute kidney
injury during the study period. Pregnant women or parturients
who had been referred to another hospital, discharged against
medical advice, absconded, or had not undergone renal blood
tests were excluded. AKI was defined as a serum creatinine
level >1.1mg/dL or a doubling of the serum creatinine con-
centration in the absence of renal disease. We classified AKI
based on KDIGO criteria. The collected data were entered
using the KoboCollect software and analysed using Stata
Version 18.

3. Results

3.1. Frequency

During the study period, 2048 patients were admitted to the
obstetric intensive care unit of CHU-MEL for severe
preeclampsia, of which 85 cases were HELLP Syndrome,
representing a frequency of 4.15%. Six cases were excluded
from the study. Of the remaining 79 HELLP Syndrome cases,
51 patients experienced acute kidney injury, equating to an
AKI frequency of 64.56% in patients with HELLP Syndrome.
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3.2. Sociodemographic Characteristics

The average age was 29 +5.92 years, with a range of 19 to
40 years. Women aged 21-25 years were the most represented
(27.45%). The patients had at least a primary level of educa-
tion (60%), followed by secondary (18%), tertiary (18%), and
4% were unschooled. Street vendors (46%) and manual la-
bourers (26%) were the most represented professions.

3.3. Mode and Reason for Admission

Most women were admitted by referral (88.24%). Among
HELLP Syndrome patients with AKI, 56.86% had severe
preeclampsia, and 21.57% had eclampsia.

3.4. Medical and Obstetric History

Among the 51 patients, only 4 (7.84%) had known hyper-
tension. The mean gravidity was 2.59 +1.52. The mean parity
was 1.33 £1.46. Primigravidae and nulliparous women were
the most affected, accounting for 31.37% and 41.18%, re-
spectively.

3.5. Clinical and Biological Aspects

Functional signs included cough in 58.82% of cases (n=30),
headaches in 56.86% (n=29), epigastric pain in 35.29%
(n=18), seizures in 33.33% (n=17), and visual disturbances in
28% (n=14). General signs included asthenia (62.75%, n=32),
conjunctival pallor (17.65%, n=9), and altered consciousness
(4 patients). Lower limb oedema was found in 41.18% (n=21).
Severe hypertension was present, with a mean systolic blood
pressure of 183.25mmHg =+ 28.69 (range: 140-290) and a
mean diastolic pressure of 117.90 +28.69 (range: 82-180).
Foetal heart sounds were absent in 23.53% of cases (n=12).
Crackles were noted in 3 patients, and active haemorrhage in
2 patients. Diuresis was preserved in 48 patients (94.12%) and
oliguric in 3 cases. Regarding proteinuria on dipstick analysis,
22% (n=11) had proteinuria of 2+, 56% (n=28) had pro-
teinuria of 3+, and 20% (n=10) had proteinuria greater than 3+.
Among the respondents, 47.06% had a platelet count between
50 and 100. Haemoglobin levels ranged from 4.2 to 13.8, with
a mean of 8.46 +2.26; 46% of women had mild anaemia. A
total of 5 women underwent fasting blood glucose testing, all
of which were normal. Aspartate aminotransferase (AST)
levels ranged from 10 to 3905, with a median of 127 (IQR:
70-360). Alanine aminotransferase (ALT) levels ranged from
11 to 1714, with a median of 111 (IQR: 37-270). Electrolytes
were assessed in 78% of women. Sodium levels were normal
in 61.54%, calcium levels normal in 60%, and potassium
levels normal in 74.36%. Serum creatinine ranged from 11 to
74mg/L, with a median of 14 (IQR: 12-24). Blood urea levels
ranged from 0.45 to 1.88g/L, with a mean of 0.50 £0.35. The
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mean glomerular filtration rate was 46.27 +21.55, with ex-
tremes of 7.56 and 84.13.
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Figure 1. Distribution According to the AKI Classification.

The main aetiological factors were HELLP Syndrome
(100%), severe preeclampsia (78%), eclampsia (36%), and
immediate postpartum haemorrhage (4%).

4. Discussion

The frequency of acute kidney injury (AKI) among patients
with HELLP Syndrome at CHU-MEL was 64.56%. This
result is higher than that reported by Ye and al. [7] in China,
which was 48.1%. A lower rate of 15% was reported by Gul
and al. [8] in a study conducted in Turkey. In Algeria, a study
by Zelmat and al. [4] found a prevalence of 33%. Gedik and al.
reported a rate of 25%. These variations suggest that the fre-
quency of AKI in patients with HELLP Syndrome differs
across study populations.

In our study, the mean age was 29 +5.92 years, with a range
of 19 to 40 years. Women aged 21-25 years were the most
represented (27.45%). This result is similar to findings from
Ye and al. [7] and Gul and al. [8], who reported mean ages of
31.10 £6.39 and 27.9 4.8 years, respectively, among pa-
tients with HELLP Syndrome and AKI. The most represented
occupations were street vendors (46%) and manual labourers
(26%). Sanogo S [10], in a study conducted in Mali on women
with HELLP Syndrome, found that housewives were three
times more represented than other women. The predominance
of housewives in certain studies may be attributed to lower
literacy rates and socioeconomic conditions.

The mean gravidity was 2.59 +1.52, and the mean parity
was 1.33 +1.46. Gul and al. [8], Sullivan and al [11], Martin
and al. [12], reported a parity of 1.0 £0.83, which may be
explained by a higher birth rate in our study population. The
most affected groups were primigravidae and nulliparous
women, accounting for 31.37% and 41.18% of cases, respec-
tively. This differs in parity distribution from findings by
Hafidy and al. [13], who reported that primigravidae and
primiparous women accounted for 39.28% of HELLP Syn-
drome cases. Similarly, Coulibaly S [9], Adnani IE and al.[14],
found that primigravidae and primiparous women constituted
50.9% and 49.1% of patients with HELLP Syndrome, sug-
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gesting that primigravidae are more exposed to HELLP Syn-
drome.

In our study, the majority of patients (88.24%) were re-
ferred from another healthcare facility, with the most common
reasons for admission being severe pre-eclampsia (56.86%)
and eclampsia (21.57%). These findings align with those of
Guimatsia N [16], who reported an eclampsia rate of 29% and
severe pre-eclampsia rate of 16.7%. Coulibaly S [9] found an
eclampsia rate of 45% in his study. These results confirm that
severe pre-eclampsia and eclampsia are the most common
admission diagnoses in patients with HELLP Syndrome.

Regarding functional signs, cough was present in 58.82%
of cases (n=30), headaches in 56.86% (n=29), epigastric pain
in 35.29% (n=18), seizures in 33.33% (n=17), and visual
disturbances in 28% (n=14). Headache predominance was
also observed in Coulibaly S [9], with an incidence of 65.5%,
followed by epigastric pain (23.6%).

General symptoms included asthenia in 62.75% (n=32),
conjunctival pallor in 17.65% (n=9), altered consciousness in
4 patients, and lower limb oedema in 41.18% (n=21). These
findings were similar to those of Coulibaly S [9], who re-
ported oedema in 36.4% and conjunctival pallor in 12.7% of
cases. Bakayoko M [15] found oedema in 40% and conjunc-
tival pallor in 43.6%.

Regarding dipstick proteinuria, 22% (n=11) had proteinuria
of 2+, 56% (n=28) had proteinuria of 3+, and 20% (n=10) had
proteinuria exceeding 3+. The mean systolic blood pressure
was 183.25 +28.69mmHg (range: 140-290), and the mean
diastolic blood pressure was 117.90 =+ 28.69mmHg (range:
82-180), comparable to results found by Sanogo S [10].

Diuresis was preserved in 94.12% (n=48) of patients, while
5.88% (n=3) were oliguric. By contrast, Kofa M [18], in an
evaluation of diuresis among patients with obstetric AKI,
reported 39.3% oliguria, 28.6% anuria, and 32.1% preserved
diuresis. Mahfoud O [19] found oliguria in 75% and anuria in
8.33% of cases. These differences may explain the rarity of
complications related to AKI in our study and the absence of
dialysis requirements.

Haemoglobin levels ranged from 4.2 to 13.8g/dL, with a
mean of 8.46 + 2.26g/dL, and 46% of women had mild
anaemia. These results are similar to those of B&ye M and al.
[20], who reported haemoglobin levels ranging from 3 to
13g/dL. Elevated ALT levels were observed in 76.47% of
patients. Diouf A and al. [17] found elevated transaminase
levels in all patients in their study.

In our study, creatinine levels ranged from 11 to 74mg/L,
with 72.55% of patients having creatinine levels between 11
and 20mg/L. However, Ibrahim F [21] found a mean creati-
nine level of 114mg/L (range: 23-226), with 53.1% of patients
having creatinine levels between 57 and 113mg/L. Ko'ia M
[18] reported a mean creatinine level of 106mg/L (range:
30-245), with 60.7% of patients exceeding 90mg/L. These
differences may explain the lower severity of AKI in our
study.

The main etiology of ARA found was HELLP Syndrome
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(100.00%), retro-placental hematoma (9.80%). Miguil and
al.[22] in his study found as main etiologies preeclamp-
sia-eclampsia or 67.2%, followed by hemorrhage or 25.9%.
Selgik and al [23] found as main etiologies HELLP Syn-
drome or 35.9%, postpartum hemorrhage or 17.9%,
preeclampsia-eclampsia or 15.4%. This difference in the
distribution in the results could be explained by the fact that
we had carried out our study on a population of patients with
HELLP Syndrome.

5. Conclusion

The prevalence of AKI among patients with HELLP syn-
drome is remarkably high. Associated complications, in-
cluding neonatal respiratory distress, intrauterine growth
restriction, foetal death, and maternal mortality, highlight the
urgent need for improved management and preventive strat-
egies for hypertensive disorders in pregnancy (severe
pre-eclampsia, eclampsia, and HELLP Syndrome). Early
intervention is essential to reduce maternal and neonatal
morbidity and mortality.
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