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Abstract

Background and Aims: Preeclampsia poses a heightened risk for women, particularly
in the development of hemolysis, elevated liver enzymes, and low platelets (HELLP)
syndrome, leading to adverse outcomes for both mothers and newborns. The
incidence of HELLP syndrome tends to be notably higher among women with
preeclampsia compared with those with normotensive pregnancies. However, there
is a dearth of research on the frequency of HELLP syndrome within the context of
preeclampsia specifically in Ghana. Furthermore, the potential predictive value of
serum erythrocyte adenylate kinase (EAK), a marker of hemolysis, in anticipating the
onset of preeclampsia remains largely unexplored.

Methods: Conducted between May 2020 and April 2022, this research employed
a case-control methodology at the War Memorial and Upper East Regional
Hospitals. A total of 291 pregnant women participated, comprising 111
diagnosed with preeclampsia and 180 control subjects, aged between 18 and
43 years. Venous blood samples were collected and subjected to analysis for
platelet count, aspartate aminotransferase (AST), alanine aminotransferase (ALT),
lactate dehydrogenase (LDH), and EAK, utilizing automated analyzers, alongside
the ELISA technique. Diagnosis of HELLP syndrome was established using the
Mississippi triple-class definition.

Results: The median serum ALT level (with interquartile range) was significantly
elevated in the preeclampsia group compared with controls [20.0 (13.7-27.0) vs.
13.0 (9.4-18.6); p < 0.001]. Moreover, the frequency of Mississippi class 3 HELLP
syndrome was notably higher among preeclampsia cases (2/111; 1.8%) compared
with controls (1/180; 0.6%). Serum ALT emerged as the superior predictor of

preeclampsia, outperforming LDH (with an area under the curve of 0.73 compared
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1 | INTRODUCTION

Hemolysis, elevated liver enzymes, and low platelet (HELLP)
syndrome represent a significant complication of pregnancy. Its
prevalence in pregnancy ranges from 0.2% to 0.8%, contributing
to approximately 1%-25% of maternal mortality and up to 34% of
perinatal mortality.! While the exact pathophysiology remains
elusive, preeclampsia stands out as a primary predisposing
factor. Notably, 10%-20% of severe preeclampsia cases progress
to HELLP syndrome, with 80% of all HELLP cases being preceded
by preeclampsia.? However, it's crucial to note that although
there are similarities, the pathophysiology of preeclampsia
and HELLP syndrome only partially overlap, given that approxi-
mately 15% of HELLP patients present without proteinuria or
hypertension.®*

HELLP syndrome manifests through a spectrum of pathologi-
cal mechanisms including impaired placentation, endothelial
dysfunction, oxidative stress, immune maladaptation, and ele-
vated placental cytokines.>® Notably, the syndrome is character-
ized by Sinusoidal Obstruction Syndrome (SOS), precipitating
hepatic injury, alongside microangiopathic hemolytic anemia
(MAHA), thrombotic microangiopathy (TMA), and/or disseminated
intravascular coagulation. Additionally, there's an association
between HELLP syndrome and Antiphospholipid Antibody Syn-
drome (APLS).> The integration of placental, hepatic, endothelial,
and immune system dysfunctions suggests the involvement of a
“placenta-immune system-endothelium-liver axis” in the patho-
physiology of HELLP syndrome.?

Hemolysis serves as a key diagnostic feature of HELLP
syndrome, which often presents with MAHA. This condition can
be identified through elevated serum lactate dehydrogenase
(LDH) levels, the presence of burr cells and/or schistocytes, and
reduced serum haptoglobin levels due to the binding of free
hemoglobin to haptoglobin.® Studies indicate that hepatic func-
tion typically improves within 6 weeks postdelivery in HELLP
syndrome patients, suggesting the involvement of the placenta-
liver axis in its pathophysiology.”

Women with HELLP syndrome commonly experience a
significant decrease in hepatic blood flow, particularly during
the third trimester, possibly due to sustained inflammation and
endothelial dysfunction. This can lead to SOS, characterized by

87.2%, respectively.

with 0.58). The sensitivity and specificity of ALT were measured at 47.8% and
Conclusion: Although the occurrence of HELLP syndrome in preeclampsia cases

appears relatively low, it may escalate as the prevalence of preeclampsia is

anticipated to rise in low and middle-income nations.

adenylate kinase, erythrocytes, Ghana, HELLP syndrome, hemolysis, preeclampsia

hepatocyte ischemia, microthrombi formation, and subsequent
liver malfunction or failure.” Research also suggests that
placental-derived substances such as FasL (CD95L) possess
hepatotoxic properties, inducing hepatocyte necrosis and apo-
ptosis through increased TNF-a production.®®

Diagnosing HELLP syndrome relies on laboratory assessments
focusing on indicators of hemolysis, elevated liver enzymes, and
decreased platelet counts. Two primary laboratory-based diagnos-
tic methods exist: the Mississippi triple-class method and the
Tennessee method.?”*! In the Mississippi triple-class method,
serum LDH, aspartate or alanine aminotransferase (AST or ALT),
and platelet count serve as markers for hemolysis, hepatic injury,
and thrombocytopenia, respectively.2® Conversely, the Tennessee
method incorporates additional parameters such as peripheral
blood smear examination for burr cells and schistocytes, as well as
serum bilirubin and/or haptoglobin concentration alongside LDH,
AST, and platelet count.’ HELLP syndrome is categorized as
complete when all three indicators of HELLP counts are present,
while partial HELLP syndrome may manifest when only one or two
of these indicators are observed.'? Although there exist alternative
markers of hemolysis, such as serum erythrocyte adenylate kinase
(EAK) levels, these are typically not included in HELLP syndrome
diagnostic panels.'®

Recent advancements in molecular biology have uncovered
certain genetic variants or combinations associated with
HELLP syndrome.'*15 The interplay between genetics, environ-
mental factors, and potential interactions may contribute to
variations in the prevalence of HELLP syndrome among different
populations or ethnic groups.'® For instance, a meta-analysis
revealed a HELLP syndrome prevalence of 13.0% among
hypertensive disorders of pregnancy in Ethiopia.l” However, it
is speculated that the incidence of HELLP among women
with preeclampsia could be higher in Ghana, given the scarcity
of studies focusing on HELLP syndrome and preeclampsia within
the Ghanaian population.’® The burden of pregnancy-related
conditions, including preeclampsia, is anticipated to rise in
like Ghana.t?

their significance for maternal and perinatal health, there remains

low and middle-income countries Despite
a paucity of research examining the prevalence of HELLP
syndrome and preeclampsia specifically within the Ghanaian

demographic.
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2 | MATERIALS AND METHODS

2.1 | Study design and settings

This study was conducted from May 2020 to April 2022 and employed
an unmatched case-control design at two healthcare institutions: the
War Memorial Hospital (WMH) and the Upper East Regional Hospital
(UERH). The WMH functions as a primary healthcare center, catering
to the healthcare needs of residents in Navrongo and nearby areas. On
the other hand, the UERH operates as a secondary healthcare facility,
serving as a referral center for primary healthcare establishments such
as the WMH, as well as some from neighboring Burkina Faso.

2.2 | Study population and selection

The study comprised 291 pregnant women aged 18-43 years.
Among them, 111 (38.1%) were diagnosed with preeclampsia
(cases), while the remaining 180 exhibited normotensive preg-
nancies (controls). Within the normotensive group, 73 women
were in the second trimester, and 107 were in the third trimester.
Among those diagnosed with preeclampsia, 51 were in the
second trimester, and 60 were in the third trimester. Pre-
eclamptic participants were consecutively recruited from the
antenatal clinic, while controls, pregnant women without pre-
eclampsia, were similarly chosen from the same clinic attendees.
Preeclampsia diagnosis adhered to the American College of
Obstetrics and Gynecology (ACOG) guidelines,?® defined as
new-onset hypertension (systolic blood pressure =140 mmHg
and/or diastolic blood pressure 290 mmHg) after 20 weeks of
gestation, confirmed at two separate occasions with at least 4 h
apart, or single measurements showing higher thresholds (systolic
blood pressure of 2160 mmHg or diastolic blood pressure of
>110 mmHg). Additionally, proteinuria (spot urine protein of at
least +1 on dipstick) or other signs of organ damage unrelated to
pre-existing conditions were required. HELLP syndrome diagnosis
followed the Mississippi triple-class system,! with partial HELLP

TABLE 1 The Mississippi triple-class system for HELLP
syndrome diagnosis.

Class Criterion

1 PLT (x10%/uL) < 50
AST or ALT (IU/L) 270
LDH (IU/L) > 600

2 50 < PLT (x10%/pL) < 100
AST or ALT(IU/L) = 70
LDH (IU/L) = 600

3 100 < PLT (x10%/uL) < 150
AST or ALT (IU/L) = 40
LDH (1U/L) 2 600

Abbreviations: ALT, alanine aminotransferase; AST, aspartate
aminotransferase; LDH, lactate dehydrogenase; PLT, platelet.

Open Access

syndrome (ELLP) defined by the presence of any two of the
definitive criterial? as shown in Table 1. Participants with chronic
hypertension, diabetes mellitus, hepatitis, fatty liver disease, or

other chronic illnesses were excluded from the study.

2.3 | Sample size determination
The sample size was determined using an online EPI tool (https://
epitools.ausvet.com.au/casecontrolss), referencing a prior study by
Malmstrém and Morken?? which examined the frequency of HELLP
syndrome in normotensive pregnancies versus preeclampsia. Kelsey's
formula for unmatched case-control studies was used based on the
following variables:

Study type: Unmatched case-control;

Case/control 1.0;

Power 0.8;

Alpha 5%;

Confidence interval 95%;

Odds ratio 4.0;

Minimum sample size per group 98;

Minimum total sample size 196.

2.4 | Data collection and measurements

24.1 | Sociodemographic and anthropometric data
Sociodemographic information was gathered through an interviewer-
administered questionnaire, while clinical data were extracted from
the women's medical records stored at the health facility. Body
weight and standing height were measured with precision using a
body scale and stadiometer, respectively, recorded to the nearest
0.1kg and 0.01cm. Subsequently, body mass index (BMI) was
calculated in kg/m? by established guidelines.??

2.5 | Laboratory analysis

A single venous blood sample was collected and divided into
K3EDTA anticoagulant and gel-separator vacutainer tubes.
Within an hour of collection, a full blood count (FBC) analysis
was conducted using the anticoagulated blood sample on a
5-part automated hematology analyzer (Sysmex America, Inc).
The blood in left to clot

before undergoing centrifugation at 3000g for 5 min to obtain

the gel-separator tube was

serum. The serum samples were then aliquoted in duplicates and
stored at -20°C until analysis, without undergoing thawing and
refreezing cycles. Subsequent analysis included measuring serum
levels of LDH, AST, and ALT using the BT 5000 automated
Biochemistry analyser (Biotecnica). In contrast, EAK levels were
determined using the enzyme-linked immunosorbent assay
(ELISA) technique.


https://epitools.ausvet.com.au/casecontrolss
https://epitools.ausvet.com.au/casecontrolss
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2.6 | Statistical analysis

The data were initially compiled into an Excel spreadsheet
and subsequently analyzed using statistical software packages
including SPSS (v26), GraphPad Prism (v8), and MedCalc. The
Shapiro-Wilk test was employed to assess data normality.
Categorical variables were presented as frequencies (percentage),
while nonparametric continuous variables were summarized using
median and interquartile range (IQR). Differences in the distribu-
tion of continuous nonparametric data between two or multiple
groups were evaluated using the Mann-Whitney U test or
the Kruskal-Wallis test, respectively. Significance values in the
Kruskal-Wallis test were adjusted using the Bonferroni correc-
tion for multiple tests. For categorical data, differences between
groups were assessed using the x? test (or Fisher's exact test
when applicable) and/or logistic regression analyses. Partial
correlation analysis was conducted to explore relationships
between variables, adjusting for covariates. The predictive
abilities of serum markers for preeclampsia were assessed using
receiver operator characteristic (ROC) curve analysis, following
the Hanley and McNeil method. All statistical analyses were two-

sided, with significance set at p < 0.050.

2.7 | Ethics approval statement

The research adhered to the guidelines outlined in the Declaration of
Helsinki (1964) or its subsequent revisions regarding human subject
studies. Approval for the study was granted by the institutional review
board of Navrongo Health Research Center (NHRC) under the ethical
approval number NHRCIRB378. Before participation, written informed
consent was obtained from all women included in the study. Participa-
tion was voluntary, and individuals had the option to withdraw from the
study at any point. The authors did not have access to information that

could identify individual participants during or after data collection.

3 | RESULTS

3.1 | Sociodemographic characteristics

Table 2 summarizes the sociodemographic and obstetric characteristics
of the study sample. Cultural affiliation and pregnancy trimester
distribution among participants were not uniform. Predominantly,
individuals identified with the Mole-Dagomba cultural group (90.4%)
and were in their third trimester of pregnancy (p =0.003 and <0.001,

TABLE 2 The sociodemographic and obstetric characteristics of the study population.

Variable NP PE

Cultural affiliation

Mole-Dagomba 171 (95.0) 92 (82.9)
Akan 4 (2.2) 7 (6.3)
Others 5(2.8) 12 (10.8)
Marital status

Married 174 (96.7) 107 (96.4)
Co-Habitation 4 (2.2) 4 (3.6)
Single 2(1.1) 0 (0.0)
Employment status

Unemployed 28 (15.6) 19 (17.1)
Self-employed 92 (51.1) 50 (45.0)
Salary worker 60 (33.3) 42 (37.8)
Educational status

None 5(2.8) 4 (3.6)
Basic 57 (31.7) 38 (34.2)
Secondary 52 (28.9) 20 (18.0)
Tertiary 66 (36.7) 49 (44.1)
Pregnancy trimester

Second 73 (40.6) 50 (45.0)
Third 107 (59.4) 61 (55.0)

Total X2
11.729

p Value
0.003
263 (90.4)
11 (3.8)
17 (5.8)
1.710 0.43
281 (96.6)
8(2.7)
2(0.7)
1.019 0.60
47 (16.2)
142 (48.8)
102 (35.0)
4.541 0.20
9(3.2)
95 (32.6)
72 (24.7)
115 (39.5)
291 <0.001
123 (42.3)
168 (57.7)

Note: The results are summarized as frequency (%). The differences between proportions were determined using x? or Fisher's exact test as appropriate.

Abbreviations: NP, normotensive pregnancy; PE, preeclampsia.
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respectively). The majority of pregnant women were married (96.6%),
and a significant portion were self-employed (48.8%) or had attained
tertiary education (39.5%). However, no statistically significant variances

were observed between groups with or without preeclampsia.

3.2 | Comparison of variables between
normotensive and preeclamptic pregnancies

According to Table 3, preeclampsia exhibited notably elevated serum
ALT levels (p<0.001) and significantly lower serum LDH levels
(p =0.028) compared with normotensive pregnancy.

Open Access

3.3 | Changes in variables by the trimester of
pregnancy

A comparison between the normotensive and preeclamptic
groups was conducted across pregnancy trimesters (Table 4).
Notably,

psia compared with

in preeclam-
while the

the hemoglobin levels were higher

normotensive pregnancy,
EAK levels were lower in the third trimester compared with
the second trimester of pregnancy. Additionally, within the
preeclampsia cohort, serum ALT and EAK activity were higher
in the third trimester compared with the second trimester of

pregnancy.

TABLE 3 A summary of the variables of the study population stratified by the presence or absence of preeclampsia.

Variable NP

Age (years) 29 (26-33)
BMI (kg/m2) 27.9 (24.2-31.5)
RBC x 3.7 (3.5-4.0)
(10%/uL)

HGB (g/dL) 10.8 (10.1-11.3)

PLT (103/pL) 204 (157-249)

AST (IU/L) 24.7 (18.6-31.1)
ALT (IU/L) 13.0 (9.4-18.6)
LDH (1U/L) 540.7 (467.2-594.0)
EAK (IU/L) 367.6 (252.8-542.6)

PE p Value
31 (27-35) 0.005
27.7 (23.8-29.7) 0.44
3.8 (3.5-4.0) 0.11
10.5 (9.7-11.2) 0.09
198 (142-250) 0.58
22.0 (18.0-34.0) 0.31
20.0 (13.7-27.0) <0.001
490.9 (370.0-620.1) 0.03
420.3 (279.5-646.9) 0.06

Note: The variables are summarized as median (interquartile range-IQR). The differences in the distribution of the data between the groups for each

variable were compared using the Mann-Whitney U test.
Abbreviations: NP, normotensive pregnancy; PE, preeclampsia.

TABLE 4 Comparison of normotensive and preeclamptic pregnant women by the trimester of pregnancy.

Variable 2TNP 3TNP

RBC x (106/pL)

3.7 (3.4-4.0)

HGB (g/dL) 10.4 (9.8-11.1)

PLT (103/pL) 204 (148-247)

3.7 (3.5-4.0)
11.0 (10.2-11.5)*
208 (166-251)

AST (IU/L) 27.8 (20.4-33.6) 24.0 (17.0-28.7)
ALT (IU/L) 12.2 (7.3-16.4) 14.0 (10.3-20.6)
LDH (1U/L) 557.0 (475.0-602.2) 536.4 (465.0-592.9)
EAK (IU/L) 432.8 (264.0-587.9) 318.3 (252.8-542.6)*

2TPE 3TPE p Value
3.8 (3.6-4.0) 3.9 (3.4-4.1) 0.39
10.4 (9.9-11.0)* 10.6 (9.2-11.6) 0.009
207 (147-250) 187 (139-258) 0.89
24.0 (16.0-25.0) 21.5 (19.0-33.8) 0.07
18.0 (14.0-25.0)**## 21.6 (13.8-27.0)*** ### <0.001
446.1 (357.4-620.1) 512.7 (371.3-620.1) 0.06
340.7 (277.8-508.6) 542.6 (285.1-775.0/** 0.003

Note: The results are summarized as median (IQR). The differences in the distribution of the data between the groups for each variable were
determined using the nonparametric ANOVA test (Kruskal-Wallis test). The significance values were adjusted using the Bonferroni correction for

multiple tests.

Abbreviations: NP, normotensive pregnancy; PE, preeclampsia; 2T, second trimester; 3T; third trimester.

*p <0.050, **p < 0.010 and ***p < 0.001 compared with 2TNP.
#p < 0.050, ##p < 0.010, and ###p < 0.001 compared with 3NTP.
Ap <0.050, *p <0.010, **p < 0.001 compared with 2TPE.
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3.4 | Correlation between variables

Table 5 displays the partial correlation matrix. Within the pre-
eclampsia group, serum LDH exhibited significant and inverse partial
correlations with RBC (r=-0.280, p<0.010), HGB (r=-0.208,
p <0.050), and PLT number (r=-0.219), with a small effect size
(0.20 < r < 0.30). This correlation pattern was not observed among

normotensive pregnant women.

3.5 | Association of preeclampsia and hemolysis,
elevated liver enzymes and low platelets

Table 6 presents the associations between preeclampsia and the
presence of HELLP counts. There was no significant association observed
between preeclampsia and low platelet counts (<50 x 1073/uL) or
hemolysis (LDH = 600 1U/L). None of the pregnant women exhibited
serum AST or ALT levels 270 IU/L. Although the proportion of women

TABLE 5 Correlation between study variables in normotensive pregnancy and preeclampsia.
Variable RBC HGB PLT AST ALT LDH EAK
RBC x (10°/pL) 1 0.232** 0.137 0.033 0.079 0.051 -0.012
HGB (g/dL) 0.634** 1 -0.027 -0.222** 0.075 0.027 -0.031
PLT (10%/uL) 0.237* 0.146 1 0.012 0.078 -0.062 -0.056
AST (IU/L) 0.065 0.151 -0.043 1 0.070 -0.120 -0.087
ALT (IU/L) -0.064 -0.062 -0.170 0.064 1 0.042 0.133
LDH (1U/L) -0.280** -0.208* -0.219* 0.021 0.002 1 -0.052
EAK (IU/L) -0.060 -0.062 -0.073 -0.117 -0.058 0.083 1

Note: The results are presented as partial correlation coefficients controlling for cultural affiliation, pregnancy trimester, and age. Top (normotensive

pregnancy) and bottom (preeclampsia).

r = correlation coefficient with negligible effect size (r < 0.20), Boldface r = correlation coefficient with small effect size (0.20 < r > 0.30), Boldface
r = correlation coefficient with a medium effect size (0.30 < r = 0.50), boldface and underlined r = correlation coefficient with a large effect size (r > 0.50).

*Correlation is significant at the 0.050 level (two-tailed).
**Correlation is significant at the 0.010 level (two-tailed).

TABLE 6 The association of preeclampsia and hemolysis, elevated liver enzymes and low platelets.

Variable NP PE
PLT x 10%/uL

>150 145 (80.6) 79 (71.2)
100 < PLT <150 25 (13.9) 23 (20.7)
50 < PLT < 100 7 (3.9) 4 (3.6)
<50 3(1.7) 5 (4.5)
AST or ALT (IU/L)

<70 180 (100) 111 (100)
270 0 (0.0) 0 (0.0)
AST or ALT (IU/L)

<40 157 (87.2) 95 (85.6)
240 23 (12.8) 16 (14.4)
LDH (IU/L)

<600 139 (77.2) 77 (69.4)
2600 41 (22.8) 34 (30.6)

x>, df p Value AOR (95%Cl)
4754, 3 0.191
1
1.606 (0.848-3.043)
0.831 (0.229-3.021)
2.539 (0.777-11.184)
N/A N/A
0.164, 1 0.725
1
1.127 (0.560-2.268)
2213, 1 0.168

1

1.420 (0.827-2.438)

Note: The results are summarized as frequency (%). The associations between variable were determined using x? and logistic regression analyses. The
logistic regression models were adjusted for age, cultural affiliation, and pregnancy trimester.

Abbreviations: AOR, adjusted odds ratios; NP, normotensive pregnancy; PE, preeclampsia.
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with preeclampsia having AST or ALT levels 240 [U/L was slightly higher
(14.4%) compared with those with normotensive pregnancy (12.8%), this

difference did not reach statistical significance (p value < 0.050).

3.6 | The frequency of HELLP syndrome

Table 7 displays the occurrence of HELLP syndrome. In preeclampsia,
the frequency of pregnant women with Mississippi class 3 HELLP
syndrome was higher (1.8%) compared with the normotensive
pregnancy (NP) group (0.6%). Similarly, the proportion of individuals
with Mississippi class 3 HELLP syndrome was higher in the
preeclampsia group (5.4%) compared with the normotensive
group (0.6%).

3.7 | Predicting preeclampsia with study variables

Figure 1 illustrates the predictive capacities of the study variables
for preeclampsia (PE). Serum ALT levels (p<0.001) and LDH
levels (p = 0.046) emerged as the sole significant predictors of PE,
with respective areas under the curve (AUC) of 0.73 and 0.58.
Serum ALT and LDH levels demonstrated predictive sensitivities
of 47.8% and 44.1% and specificities of 87.2% and 80.6%,

respectively.

4 | DISCUSSION

The occurrence of HELLP syndrome may be higher in preeclampsia
when compared with normotensive pregnancies. Despite this
observation, studies to ascertain the frequency of HELPP in
preeclampsia are limited in Ghana although the incidence of
preeclampsia is said to increase in low and middle-income countries.
The objective of the study was to compare the occurrence of HELLP
syndrome in pregnant women with preeclampsia versus those with

TABLE 7 The proportion of the participants with ELLP and
HELLP syndrome.

Mississippi classification NP (n=180) PE (n=111)
ELLP
Class 1 0 (0.0) 0 (0.0)
Class 2 0 (0.0) 0 (0.0)
Class 3 1 (0.6) 6 (5.4)
HELLP
Class 1 0 (0.0) 0 (0.0)
Class 2 0 (0.0) 0 (0.0)
Class 3 1 (0.6) 2(1.8)

Note: The results are presented as frequency (%).
Abbreviations: NP, normotensive pregnancy; PE, preeclampsia.

Open Access

normotensive pregnancy. It was noted that the number of pregnant
women with Mississippi class 3 HELLP syndrome in the preeclampsia
group was double that of those in the normotensive pregnancy
group.

In preeclampsia, the prevalence of Mississippi class 3 HELLP
syndrome among pregnant women was found to be higher compared
with those with normotensive pregnancy. Previous research, includ-
ing studies by Petca et al.> and von Salmuth et al.,* supports this
observation, indicating a higher frequency of HELLP syndrome in
preeclampsia than in normal pregnancy. Both HELLP syndrome and
preeclampsia fall under the category of “placental syndromes” in
pregnancy and share bidirectional pathophysiology. Although the
prevalence of HELLP syndrome during pregnancy is generally low
(0.2%-0.8%), it escalates to approximately 10%-20% among women
with preeclampsia, with about 80% of all HELLP syndrome cases
preceded by preeclampsia.?

The pathogenesis of preeclampsia lays the groundwork for the
development of HELLP syndrome. A dysfunctional or impaired
placenta emerges as a significant precipitating factor in the
pathophysiology of both conditions.2®?* Placental ischemia in
preeclampsia results in hypoperfusion, leading to the release of
placenta-derived syncytiotrophoblast particles (STBM), antiangio-
genic factors, and pro-inflammatory cytokines.! These placental
antiangiogenic factors, such as endoglin, have the potential to
activate endothelial cells, consequently altering their function.2?

Endothelial cell dysfunction can lead to irregularities in the
vascular endothelial lining, causing it to become discontinuous
and patchy as the basement membrane is stripped away. When
platelets traverse this irregular endothelial lining, they become
activated, releasing vasoconstrictors like endothelin-1.22%27
Vasoconstriction intensifies the mechanical strain on circulating
red blood cells, potentially triggering hemolysis.?® Moreover,
preeclampsia (PE) is associated with an elevated procoagulant
and antifibrinolytic state, characterized by increased interactions
between components of the hemostatic and fibrinolytic systems,
as well as tissue factor, leading to hypercoagulability and
thrombocytopenia.?®

Placental antiangiogenic factors have been found to activate
Liver sinusoidal endothelial cells (LSECs), prompting the release
of pro-inflammatory mediators that could induce TMA. Activated
LSECs may also attract blood cells into the hepatic space of Disse,
leading to congestion in hepatic sinusoids due to fibrin deposition
and microthrombi formation in the sinusoidal microcirculation.
This process may result in hepatocyte damage and liver
dysfunction.? The cascade of events in preeclampsia increases
the likelihood of HELLP syndrome compared with uncomplicated
pregnancies.

The present study stands out as one of the few attempts to
assess the prevalence of HELLP syndrome among pregnant women
with preeclampsia in Ghana, a topic that is scarcely addressed in
the existing literature. However, it is noteworthy that the study
was constrained by its failure to account for parity, as HELLP
syndrome might be more prevalent in primiparous women
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FIGURE 1 Receiver operator characteristics curves showing the predictive abilities of serum variables for preeclampsia. ALT, alanine
aminotransferase; AST, aspartate aminotransferase; EAK, erythrocyte adenylate kinase; LDH, lactate dehydrogenase; PLT, platelet.

compared with multiparous ones.?! Additionally, it is important to
acknowledge that the Mole-Dagomba cultural affiliation is promi-
nently represented in the geographical area where the hospital
conducting the study is situated, whereas the Akan cultural group
constitutes the largest cultural demographic in Ghana. Despite this
discrepancy, the significance of the study remains valid. Future
research endeavors should strive to address the limitations
identified in this study.

5 | CONCLUSION

HELLP syndrome, although observed in both preeclampsia and
normotensive pregnancies, appears to be more prevalent in the
former. Despite the relatively low numbers of pregnant women
affected by HELLP syndrome, stakeholders should remain vigilant,
particularly considering the anticipated rise in the incidence and
prevalence of preeclampsia in low and middle-income countries.*®
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Furthermore, serum LDH may continue to be favored over EAK for

early prediction of preeclampsia.
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