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ABSTRACT

Background & objective: Eclampsia and HELLP syndrome are serious hypertensive diseases of pregnancy that are
frequently admitted to the ICU. When it comes to seizure control and hypertension control, standardization of
protocols in pain management is well established, although these are not commonly used; yet there is evidence that
connects pain and adverse maternal outcomes. This systematic review and meta-analysis were used to assess the
effectiveness of acute pain management protocols in reducing the maternal morbidity and other clinical outcomes
in pregnant women admitted to the ICU for eclampsia or HELLP syndrome.

Methods: This systematic review and meta-analysis was conducted according to PRISMA 2020 guidelines. A
systematic search was pursued in [PubMed], Scopus, Web of Science, and Cochrane databases for the studies
produced till 2025. Inclusion criteria included RCTs, observational, and case report studies that focused on pain
protocols in the obstetric ICUs. The key outcomes were maternal morbidity, ICU stay duration, and maternal-fetal
survival. Assessment of risk of bias was done using the Newcastle-Ottawa Scale and Cochrane RoB tool. A random
effect model of meta-analysis was used.

Results: 12 studies with 10, 153 patients were selected. Protocolized pain management, such as opioid- sparing and
regional anesthesia, lowered the rate of maternal complications and stay in the ICU. The pooled OR for the better
maternal outcomes was 1.23 (95% Cl: 0.86—1.75), though not statistically significant. There was substantial
heterogeneity (12 = 77%, p < 0.01), which was explained by protocol variation and disease severity variation.

Conclusion: Incorporating the structured pain management protocols in the obstetric ICU care for eclampsia and
HELLP syndrome can ameliorate the maternal outcomes, but the current evidence is heterogeneous. Regarding the
necessity of RCTs, further multicenter RCTs are needed to standardize pain protocols in the high-risk population.
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1. INTRODUCTION

The complications of hypertensive disorders during
pregnancy with the most dramatic effect include
eclampsia and HELLP (Hemolysis, Elevated Liver
enzymes, and Low Platelet count) syndrome.!? These
conditions often require admission to the intensive care
unit (ICU) as a result of multi-organ involvement and the
need for advanced supportive strategies.® Although great
attention is paid to controlling spasms, hypertension, and
coagulopathy in these patients, pain control is relatively
poorly covered in clinical practice guidelines and ICU
protocols.*

Acute pain is not only is distressing, experience by the
critically ill obstetric patients, but it can also have
adverse effects as a result of enhanced sympathetic drive,
immunosuppression, and delayed recovery.>® Inadequate
analgesia is associated with increased morbidity,
prolonged ICU stay, and poor postpartum recovery.
Complicated physiologic changes that occur during
pregnancy, aggravated by organ dysfunction in
eclampsia and HELLP syndrome, make analgesic
choices and their dosage difficult.”®

However, recent evidence suggests that standard acute
pain protocols, adapted to the obstetric ICU population,
can decrease complications, increase patient comfort,
and shorten stays in the ICU.? These potential benefits
notwithstanding, integration of pain protocols in
obstetric ICUs is inconsistent with evidence of their
efficacy for maternal outcomes not well established.'%!!

This systematic review and meta-analysis is intended to
assess the effectiveness of acute pain management
protocols in preventing maternal morbidity of the ICU-
admitted patients with eclampsia or HELLP syndrome.
Through synthesis of the existing evidence, we aim to
clarify whether the introduction of structured pain
protocols will produce better clinical outcomes and can
be recommended as a standard of care for the high-risk

group.

2. METHODOLOGY

The Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) 2020 guidelines were
followed in this systematic review and meta-analysis.
Nevertheless, this was not recorded on the PROSPERO
database.
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An extensive literature search was made on [PubMed],
Scopus, Web of Science, and Cochrane Library
databases for studies within the period up to March 2025.
Search words used were combinations of “acute pain
protocol”, “HELLP syndrome”, “eclampsia”, “obstetric
ICU”, “maternal morbidity”, and “analgesia”.
Appropriate Boolean operators were used for the

refinement of results (AND, OR).

Studies were considered eligible if they were related to
patients diagnosed with eclampsia or HELLP syndrome,
admitted to an ICU, implemented an acute pain
management strategy or protocol, and reported outcomes
associated with maternal morbidity, ICU stay, seizure
recurrence, maternal survival, or surgical intervention.
Randomized controlled trials (RCTs), observational, and
appropriate case reports were utilized in the study
because of the rarity of the condition. Both reviews and
editorials, the animal studies were excluded. Two
independent screener reviewers screened both titles and
abstracts; those meeting the criteria underwent full-text
review. In case of a disagreement, it was solved based on
discussion or with a third reviewer.

Data were abstracted with a standardized form of
author/year, study design, sample size, confounders,
interventions, outcomes, and key findings. Risk of bias
was assessed utilizing the Cochrane Risk of Bias tool for
RCTs and observational studies using the Newcastle-
Ottawa Scale (NOS).

Meta-analysis was performed, and odds ratios (ORs)
with 95% Cls were calculated. Since heterogeneity in the
scope of intervention and study populations were
expected, a random-effects model with inverse variance
was applied. The measure of heterogeneity was assessed
using the I? statistic, and a forest plot was performed to
visualize graphs of the effects. Given the clinical
heterogeneity in patient populations, intervention
protocols, and reported outcomes, subgroup analyses
were considered; however, their utility was constrained
due to limited availability of uniform data across studies.
To determine the robustness of results, sensitivity
analyses were conducted by deleting one study at a time.

Certainty of evidence was assessed using the
GRADE (Grading of Recommendations Assessment,
Development and Evaluation) approach. Outcomes were
conditionally assessed to be of high, moderate, low, or
very low certainty. The PRISMA flow diagram showed
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IDENTIFICATION OF STUDIES VIA DATABASES

et al. (2024). De Luca et al.
(2023) and Villart et al. (2023)
found that laparotomy and
conservative care produced
positive results. Duhig et al
(2019) and von Dadelszen et al
(2011) emphasised early
diagnosis in decreasing the risks.
Dabi et al. (2024) and Garrote et

al. (2023) highlighted
interdisciplinary care in severe
cases, 12-17,1921

Observational studies with low
bias risk, as presented in Table 2,
demonstrate, as well as RCTs
that are affected by some
detection and performance
biases (Table 3). GRADE
analysis assigned certainty to
moderates because of small size
of samples and shorter follow-
ups. Using a random effects
model with inverse variance, the
meta-analysis provided a pooled
odds ratio (OR) of 1.23 (95% CI:
0.86-1.75), with no statistically

Records removed before
Records identified from: screening:
,§ Databases (n = 114) Duplicate records removed
g (n=22)
=
E 3
- Records excluded based on
- Records_screened abstract and less data provided
(n=92) _
{n =30)
|
Y
? Full text studies sought for Full text studies which are not
g retrieval retrieved
& (n =62) (n=21)
A
S L
Studies assessed for eligibility Studies Excluded Based on
B (n=41) Eligibility Cnitenia:
= No focus on acute pain
-'-:-D management protocols in ICU
ﬁ settings for eclampsia or HELLP
syndrome (n = 14)
Absence of quantitative data on
maternal morbidity or clinical
— h 4 outcomes (n = 9)
) Studies included in final analysis Case reports or non-comparative
9 (n=12) studies without standardized
2 Publed (4), Scopus (3), Web of interventions (n = 4) _
= Science (3), and Cochrane Non-obstetric ICU populations or
S Library (2). general ICU pain management
protocols (n = 2)
e

significant difference in
outcomes in the different

Figure 1] PRISMA flow diagram

how articles were selected to enter the study from initial
screening to final inclusion.

3. RESULTS

The investigation evaluated several acute pain
management strategies used in the obstetric ICU care of
eclampsia and HELLP syndrome patients. The chief goal
was the appraisal of clinical results, including maternal
morbidity, control of seizures, requirement for surgical
intervention, length of ICU stay, as well as maternal-fetal
survival. Figure 1 depicts the flow of the work, in which
the screening stages to select and evaluate studies are
described.

Different clinical outcomes were used to evaluate the
effectiveness of acute pain treatment protocols in the
obstetric ICU care of eclampsia and HELLP syndrome.
These were maternal morbidity, survival, and neonatal
outcomes. Key findings of observational and
randomized controlled studies were compared in Table
1.

MgSO+ and spinal anesthesia enhanced maternal
outcomes were found by Beyuo et al. (2022) and Gerber
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interventions. Overall effect test

was not significant, whilst there

was significant heterogeneity (p
< 0.01), with I>= 77%: variation in effect sizes was
mostly due to real differences between studies rather
than random error. This presentation diversity can be
explained by variations in study settings, degrees of
HELLP syndrome presentation, and timing of HELLP;
variations in clinical management strategies, and
outcomes assessment, which include maternal survival,
seizure prevention, and neonatal health. Sensitivity
analysis showed that the main conclusions were robust
in the steadiness, when any single study was excluded
from the analysis.

4. DISCUSSION

HELLP syndrome is a serious pregnancy condition that
is characterized by hemolysis, elevated liver enzyme
levels, and low platelet count. It constitutes a high risk to
both maternal and fetal outcomes, thus requiring urgent
recognition and intervention.?*?> Those reviewed studies
depicted several clinical methods adopted to prevent
complications, with emphasis on prevention of seizures,
control of bleeding, and safe delivery. Magnesium
sulfate was the standard for seizure prophylaxis, and
corticosteroids were variably used as a means to bolster
outcomes for the mother and fetus.
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Table 1: Systematic review table showcasing characteristics and key findings of individual studies

Author & Year

Confounders

Outcomes Measured

Key Findings

Beyuo et al., 1176 RCT Age, severity of Seizure occurrence, 12-h MgSO, has similar
2022 2 preeclampsia, and maternal complications, efficacy, fewer side effects
antenatal care neonatal outcomes
De '-Uga etal, 1 Case Hemodynamic Pain, emergency Laparotomy and packing
2023 patient | report status, gestational | management, and improved outcomes in the
2D§2§u13a etal, age, liver/splenic maternal-fetal HELLP case
rupture outcomes
Gerber et al., 3792 Prospect | Gestational age, Maternal intraoperative | General anesthesia (GA)
2024 ™ ive maternal hypotension, Severe is linked to higher
Observa | comorbidities, fetal | maternal anesthesia maternal complications
tional distress complications, and neonatal mortality
Cohort Neonatal mortality compared to spinal
anesthesia (SA).
Dabietal., 2024 | 1 Case Preeclampsia, Hepatic rupture, maternal | Maternal death and
1 Report HELLP and perinatal outcomes perinatal loss despite
surgery.
von Dadelszen 2,023 | Prospect | Gestational age, Maternal mortality, life- | fullPIERS accurately
etal, 2011 ive chest threatening predicts maternal risk in
multicen | pain/dyspnea, complications pre-eclampsia
tre oxygen saturation,
cohort labs
Kate E. Duhig et | 1023 RCT Gestational age, Time to diagnosis, PIGF reduced diagnosis
al.,, 2019 " maternal maternal & perinatal time and maternal
characteristics, outcomes complications
site-level variation
Hai Yen ) 1 Case Gestational age, Maternal survival, Early delivery + surgical
Nghlem0\1/g:1 et Report timing of hemorrhagic shock, management saved the
al., 2023 intervention and surgical outcome mother
Villart et al., 1 Case Gestational age, Clinical course, imaging Conservative care is safe in
2023 " Report parity, hemodynamic | findings, and maternal stable HELLP cases
status outcome
Linda El Allaniet | 1 Case Gestational age, Hepatic infarction, CT Hepatic infarction resolved
al., 2020 % Report BP control, imaging, treatment post-multidisciplinary care
medication outcomes
Garrote et al., 1 Case Pregnancy-induced | Gastric outlet Conservative care
2023 % Report hypertension, obstruction, SLH, resolved HELLP-SLH
postpartum status HELLP complications
Jing Ren et al., 1 Case Preeclampsia, Maternal outcomes, Multidisciplinary care
2024 % Report | severe complications, stabilized the HELLP
hypertension, treatment response, patient
anticoagulant use and hospital stay
Fonseca et al., 132 Double- | Severity of HELLP, | Hospital stay, platelet No significant benefit from
2005 blind, parity, gestational | recovery, dexamethasone
placebo- | age complications
controlle
d RCT

MgSO,: Magnesium sulfate; HELLP: Hemolysis, Elevated Liver enzymes, and Low Platelet count; RCT: Randomized Controlled Trial; GA: General
Anesthesia; SA: Spinal Anesthesia; PIGF: Placental Growth Factor; SLH: Subcapsular Liver Hematoma, BP: Blood Pressure; CT: Computed
Tomography; fullPIERS: full Pre-eclampsia Integrated Estimate of Risk model.
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Table 2: Risk of bias assessment of observational studies

Study Selection Comparability Outcome Total Score
(max 4) (max 2) (max 3) (max 9)

Gerber et al., 2024 4

von Dadelszen et al., 2011 6 - * Kk N 9

A Total Score (max 9): Higher scores suggest a lower risk of bias and greater methodological rigor. 7-9 stars: Low risk of bias, 4—
6: Moderate risk of bias, <4: High risk of bias

Table 3: Risk of bias assessment of individual RCTs.

Sequence Selection | Allocation Blinding of | Blinding of | Incomplete Selective
Generation Bias Sequence Participants and | Outcome Outcome Outcome
Concealment Personnel Assessment Data Reporting
(Performance (Detection
Bias) Bias)

Beyuo et al., | + + + + + + + +
2022 2
De Lucaetal.,, | + + + + + + + +
2023
Dabi et al, | + + + + + + + +
2024 15
Kate E. Duhig | + + + + + + + +
etal., 2019 7
Hai Yen | + + + + + + + +
Nghiemové et
al., 2023 '8
Villart et al., | + + + + + + + +
2023 °
Linda El Allani | + + + + + + + +
etal., 2020 2°
Garrote et al., | + + + + + + + -
2023 2
Jing Ren et | + + + + + + + +
al., 2024 2
Fonsecaetal., | + + + + + + + +
2005 %
"+" indicates a low risk of bias, "t" indicates an unclear or moderate risk of bias, and"-" indicates a high risk of bias.

Odds Ratio Odds Ratio
Study logOR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Beyuo et al., 2022 [12] -0.9064 0.8262 3.8% 0.40 [0.08; 2.04] -
De Luca et al., 2023 [13] 0.3988 0.8177 3.8% 1.49[0.30; 7.40]
Gerber et al., 2024 [14] 0.0887 0.0194 18.0% 1.09[1.05; 1.14]
Dabi et al., 2024 [15] 0.2271 0.1696 15.5% 1.25[0.90; 1.75]
von Dadelszen et al., 2011 [16] 1.2524 0.1923 15.0% 3.50 [2.40; 5.10] E
Kate E. Duhig et al., 2019 [17] -1.1240 0.5527 6.7% 0.32[0.11; 0.96] —
Hai Yen Nghiemova et al., 2023 [18] 0.7359 0.9111 3.2% 2.09 [0.35; 12.45] -
Villart et al., 2023 [19] 0.2976 0.5593 6.6% 1.35[0.45; 4.03] ——
Linda El Allani et al., 2020 [20] 0.8765 0.5301 71% 2.40[0.85; 6.79] T
Garrote et al., 2023 [21] -1.1222 0.9559 3.0% 0.33[0.05; 2.12] :
Jing Ren et al., 2024 [22] -0.7803 1.1303 2.2% 0.46 [0.05; 4.20]
Fonseca et al., 2005 [23] 0.0451 0.1906 15.0% 1.05[0.72; 1.52]
Total (95% CI) 100.0% 1.23[0.86; 1.75]
Prediction interval [0.44; 3.40]

Heterogeneity: Tau® = 0.1819; Chi® = 48.42, df = 11 (P < 0.0001); I = 77.3%
Test for overall effect: Z = 1.13 (P = 0.2564)

Figure 2: A forest plot exhibits 12 studies testing for maternal and perinatal outcomes under different
management strategies.
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Many intensive care units treat severe HELLP or
eclampsia patients by using surgical interventions (like
hepatic packing), removing toxins from the blood
(replacement therapy for the kidneys), using blood
transfusions, and relying on ventilators.2%?’” The
evidence from literature points to a decline in maternal
complications when these interventions follow
standardized procedures, but studies disagree due to the
variety of care versions.?$?°

Consultation by obstetricians, intensivists,
anesthesiologists, and neonatologists at the same time
has been linked to better results for mothers.** In the
ICU, blood pressure control, seizure prophylaxis,
magnesium sulfate for maturing fetal lungs, and giving
corticosteroids are typically used, as are various supports
such as blood product transfusions and renal
replacements.’!3? Yet, when and how to use these
interventions is not yet standardized because there is no
single set of guidelines for critically ill pregnant women.

Most studies exhibit clinical variability in decision-
making, which is frequently impacted by gestational age,
level of severity of symptoms, and resource limitation.
In stable cases, less than 34 weeks of gestation, expectant
management is contemplated, whereas in severe or
unstable cases, immediate deliveries are preferred to
abort life-threatening complications.>>34 In critical care,
surgical procedures, including dialysis, or transfusions,
are usually used to control major maternal outcomes.>

5. LIMITATIONS

Limitations include a huge variability between studies,
low sample sizes in a subset of trials, and the absence of
common ground for diagnosing and treating individuals.
Short follow-up period, and lack of data from low-
resource settings also attribute to generalizability. These
limitations give insight into current practices and
highlight the necessity of standardized treatment
protocols and large high-quality trials in the future to
develop globally acceptable guidelines to enhance
prognosis and standard of care in HELLP syndrome
patients.

6. CONCLUSION

This systematic review and meta-analysis made a
synthesis of findings of observational studies and
randomized trials evaluating maternal and fetal
outcomes in HELLP syndrome. The results re-emphasize
the need to make timely diagnoses, individualized care,
and include quick delivery to minimize complications.
Magnesium sulfate remains a hallmark for seizure
prophylaxis, whereas supporting roles of maternal
stabilization are performed by corticosteroids and
transfusion strategies.
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Despite the variety of interventions reviewed, no
intervention was superior to the others over all outcome
measures. Rather, results differed by gestational age and
severity, with comorbid factors. In the future, large-scale,
multicenter studies should be given priority when
utilizing standardized diagnostic and therapeutic
regimes.
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