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ABSTRACT

Objectives: Spinal anesthesia-induced hypotension is the most common complication in cesarean
delivery, which can impede uteroplacental blood flow and may deteriorate maternal and fetal
welfare. A good predictor for hypotension can help individualized prophylactic treatment.
There is currently no simple and good prediction score for spinal hypotension. We conducted
a study to develop and internally validate a risk scoring scheme to predict spinal anesthesia-
induced hypotension in cesarean delivery.

Materials and Methods: We performed a prognostic clinical prediction model in a prospective
cohort design. The parturients who underwent cesarean delivery using spinal anesthesia
were included. The outcome was spinal anesthesia-induced hypotension. Predictors included
patients’ baseline characteristics, pregnancy details, and preoperative hemodynamic results.
Multivariable logistic regression was used for score derivation. Model discrimination and
calibration were assessed. The risk score was categorized into low-, moderate-, and high-
risk groups.

Results: For 712 parturients who underwent cesarean delivery, a risk score was developed from
three predictors: stroke volume index, baseline heart rate, and uterine contraction. The area
under the receiver operating characteristic curve was 0.715 (95% confidence interval 0.676-
0.754). The risk scores ranged from 0 to 7. When the scores were classified into low- (< 2.5),
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moderate- (2.5-4.5), and high- (> 4.5) risk groups, the probability of developing hypotension
increased from 21.88% in low-risk to 79.95% in the high-risk group.

Conclusion: A risk score developing from stroke volume index, baseline heart rate, and uterine
contraction may help predict spinal hypotension in cesarean delivery and guide individualized
prophylactic therapy.
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Introduction

Spinal anesthesia is a common anesthetic
technique for cesarean delivery owing to its safety for
maternal and fetal aspects-2. However, the most
common complication of this technique is spinal
anesthesia-induced hypotension (SIH), which occurs
in approximately 30 - 80% of cases. Hypotension
before delivery can impede uteroplacental blood flow
and may deteriorate maternal and fetal welfare.
Despite the widespread use of fluid co-loading and
prophylactic vasopressors, the risk of SIH in cesarean
delivery cannot be completely eliminated®.
Additionally, reactive maternal hypertension may
occur®, While phenylephrine is the vasopressor of
choice to prevent SIH, it may not be available in all
hospitals. Other vasopressors, such as norepinephrine
and metaraminol, have not been widely recommended
as first-line drugs for preventing SIH. Therefore, the
consideration of using these alternative vasopressors
as a replacement for phenylephrine is necessary.

The prediction of SIH can assist anesthesiologists
in selecting appropriate parturients for prophylactic
vasopressor use and to avoid reactive hypertension.
Several studies have identified predictors of SIH in
cesarean deliveries. These include demographic
data® (e.g., body mass index (BMI), maternal weight
gain during pregnancy), baseline hemodynamic
parameters (e.g., baseline heart rate®, baseline blood
pressure), baseline sympathovagal balance indices
(e.g., maternal heart rate variability”), pulse rate
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variability), postural stress testing (e.g., supine stress
test® 9, peripheral perfusion indices (e.g., perfusion
index(", cerebral oxygen saturation, blood volume
and fluid responsiveness indices (e.qg., inferior vena
cava collapsibility index(™, Pleth variability index™,
passive leg raising test, and genetic polymorphism®.
However, most studies have small sample sizes, and
the predictive power varies. Additionally, some
parameters are not suitable for prediction because
the elapsed time between prediction and the onset of
hypotension is too short.

Currently, there is no single simple tool that
serves as a good predictor of SIH. Combining multiple
predictors into a prediction score may aid in developing
a more effective prediction tool. Bishop et al introduced
the pulse rate, age, and mean arterial pressure
(PRAM) score, which used only preoperative risk
factors to predict hypotension following obstetric spinal
anesthesia™®, However, the predictive ability of the
PRAM score was found to be poor (area under the
receiver operating characteristic curve (AUROC)
0.626).

We conducted a study to develop and internally
validate a risk scoring scheme, called the spinal
anesthesia-induced hypotension (SIH) score, to
predict SIH during cesarean delivery. The predictors
considered in the score included maternal baseline
characteristics, preoperative physical examination
results, and other relevant details associated with the
development of SIH.
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Since blood pressure is directly influenced by cardiac
output and systemic vascular resistance, we included
physiological parameters as predictors, namely stroke
volume index (SVI), cardiac index (Cl), systemic
vascular resistance index (SVRI), and flow time
corrected (FTc). To obtain these parameters, we
utilized noninvasive ultrasound cardiac output
monitoring (USCOM). USCOM has been commonly
employed in obstetric research for measuring
hemodynamic indices. It is a simple, noninvasive, and
cost-effective method. The learning curve for USCOM
is steep, and good inter-rater reliability can be
achieved after a short training period®.

Materials and Methods

This prospective cohort study was conducted
at King Chulalongkorn Memorial Hospital, which is an
academic tertiary care center in Bangkok, Thailand.
The study protocol was approved by the Chulalongkorn
University Institutional Review Board (Med Chula IRB
1543/2560). Written informed consent was obtained
from all the participants. This study was conducted
between August 2017 and August 2018. Reporting
and analysis of study results were conducted
according to the transparent reporting of a multivariable
prediction model for individual prognosis or diagnosis
(TRIPOD) checklist™.

Study Population

Parturients scheduled for cesarean delivery
under spinal anesthesia at King Chulalongkorn
Memorial Hospital during the daytime shift (8.00-
16.00) were invited to participate. Participants were
aged 18 years or older, had a gestational age of 36
weeks or more, and were capable of giving informed
consent. Exclusion criteria included parturients with
cardiovascular disease or severe systemic disease,
hypertensive disorders, extreme body weight (less
than 40 kg or greater than 120 kg), extreme height
(less than 145 cm or greater than 180 cm), emergency
cesarean delivery without sufficient time for data
collection, likelihood of excessive blood loss during
the pre-delivery period, compromised fetus, and
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situations where data could not be collected from
USCOM. Parturients with incomplete or failed spinal
anesthesia who required additional intravenous
sedation or general anesthesia before clamping the
umbilical cord were excluded from the analysis.

Data collection

After confirming patient eligibility, data collectors
who were not involved in anesthetic management
recorded the details of predictor variables.

Predictor variables included (1) baseline
characteristics (age, body weight, height, BMI,
underlying disease), (2) pregnancy details (gestational
age, maternal weight gain, fetal presentation, single
or multiple pregnancies, head engagement, uterine
contraction, emergency or elective surgery, fasting
duration, intravenous fluid administration), (3)
preoperative assessment (baseline systolic blood
pressure, heart rate, supine stress test, USCOM
parameters [SVI, SVRI, and Cl]), and (4) other details
(experience of anesthesiologists).

Baseline systolic blood pressure (SBP) and
heart rate (HR) were measured after a 10-minute rest
in a supine position with a wedge under the right
lumbar area. SBP and HR were calculated as the
means of three consecutive measurements, with
values not differing by more than 10%. GE®
CARESCAPE B650 monitors were used with a blood
pressure cuff placed on the right arm, opposite the
intravenous catheter site.

The supine stress test (SST) followed a
methodology from a previous study®. Baseline blood
pressure and heart rate were measured after a
10-minute rest in the left lateral position. Parturients
were then moved to the supine position for five
minutes, with blood pressure measured every minute
and continuous heart rate monitoring.

SST is considered positive if any of the following
criteria are met:

1. Maternal heart rate increases by more than
10 beats per minute compared to baseline for at least
one consecutive minute.

2. Systolic arterial blood pressure decreases
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by more than 15 mmHg compared to baseline for at
least two consecutive minutes.

3. Signs of hypotension associated with the
supine position, such as hip flexion and crossing of
legs, are observed.

4. Symptoms of hypotension related to the
supine position, such as nausea, vomiting, and
dizziness, necessitate a change in position.

Hemodynamic parameters from USCOM were
measured by five trained anesthesiologists (WT, KK,
PP, TP, PS) with experience in at least 50 cases, as
recommended(®, USCOM was routinely used in their
practice. SVI, Cl, and SVRI were measured using the
ultrasound non-invasive cardiac output monitor
(USCOM®, USCOM Ltd, Sydney, Australia) with the
suprasternal notch approach. Duringthe measurement
period, patients were positioned in supine with a
wedge placed under the right lumbar area.

The spinal anesthetic technique and
management followed our institute’s protocol. An 18G
intravenous catheter was inserted in the left hand or
arm. Co-loading with warm-acetated Ringer’s solution
(10 ml/kg) was performed. Spinal anesthesia was
induced in the left lateral position at lumbar interspace
L2-3 or L3-4 using a Quincke No 27G needle.
Hyperbaric bupivacaine (11 mg) and 0.2 mg morphine
were used as local anesthetics. Bupivacaine dosage
was adjusted based on maternal height (< 150 cm:
10 mg, > 165 cm: 12 mg). Supplemental oxygen was
administered when maternal SpO, dropped below
95%.

Following intrathecal injection, the parturient
assumed a supine position with a wedge supporting
the right lumbar area, creating a 15-degree left uterine
tilt. Noninvasive blood pressure was measured at
one-minute intervals until umbilical cord clamping.
Sensory block levels were assessed at post-injection.
Continuous monitoring included ECG, HR, and SpO,,
Incidences of hypotension and bradycardia were
recorded. Anesthesiologists who performed the spinal
anesthesia were considered inexperienced during
their first year of residency.

The primary outcome was SIH which was
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defined as either “systolic blood pressure < 80% of
baseline value” or “systolic blood pressure < 100
mmHg with signs or symptoms of hypoperfusion such
as nausea, vomiting, and dizziness”("®. The
assessment of SIH focused on the period from
intrathecal injection to umbilical cord clamping.

Standard treatment protocols were implemented
for hypotension and bradycardia: Intravenous
administration of 100 mcg phenylephrine for
hypotension with HR = 60 bpm, 6 mg ephedrine for
hypotension with HR < 60 bpm, and 0.6 mg atropine
for hypotension with HR < 50 bpm. Anesthetic
management after umbilical cord clamping was
determined by the primary anesthesiologist in charge
of the patient.

Sample size estimation

We aimed to include 20 parameters in the
model based on the “10 events per parameter rule of
thumb”. The observed incidence of SIH at our
institute ranged from 30% to 60%. Considering a
dropout rate of 10%, the recommended minimum
sample size should have been 734 participants.
However, a total of 744 participants were enrolled in
this study.

Statistical analysis

Baseline characteristics were compared using
appropriate statistical tests (e.g., Student’s t-test,
Fisher's exact test). Discrimination was assessed
using the AUROC.

To develop, derive scores, and validate the
model, the following steps were taken: initial
univariable logistic regression analysis to explore
predictor variables’ relationship with SIH, selecting
predictors with a p value < 0.1 for inclusion in the
multivariable logistic regression model while assessing
multicollinearity. Backward elimination logistic
regression was performed on the multivariable model,
retaining variables with a p value < 0.05. Regression
coefficients from the final model were transformed into
scores to establish the predictive model. Each
parturient received a risk score (SIH score) based on
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this model. Performance assessment included
discrimination using AUROC and calibration using the
Hosmer-Lemeshow tests.

Risk stratification was conducted, classifying
patients into low-, moderate-, and high-risk groups
based on the clinical risk score classification.

Internal validation was conducted using
bootstrapping with stepwise variable selection, which
involved generating 1,000 random samples with
replacement from the original dataset to estimate
optimism. To handle the small amount of missing
data, complete case analysis was employed.

Eligible patients
(n=1,281)

Statistical analyses were carried out using STATA-15
software.

Results

Among the 1,281 initially eligible parturients,
744 were enrolled in the study after excluding certain
participants. Out of these, 32 cases (4.3%) encountered
failed or incomplete spinal anesthesia, requiring
additional sedation or conversion to general
anesthesia. Consequently, the final analysis involved
712 parturients, and the recruitment process and
study flow are illustrated in Fig. 1.

A 4
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Hypertensive disorder, pre-eclampsia (n=114)
Cardiovascular disease / severe systemic disease (n=16)
Extremes of body weight or height (n=12)
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Emergency with not enough time for data collection (n=146)
USCOM/operators not available (n=29)
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y to have excessive blood loss (n=94)

A4

Enroliment to perform spinal
anesthesia (n=744)
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anesthesia: (n=32)

A\ 4
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(66.57%) (33.43%)

Fig. 1. Study flow diagram.
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Of the included participants, 474 parturients
(66.57%) developed hypotension, while 238 (33.43%)
did not. Additionally, 12 patients (1.69%) developed
bradycardia. No severe neonatal adverse events were
reported. Among the cases, only five (0.7%) had an
Apgar score below 7 at one minute, but all of them

Table 1. Patient characteristics.

improved to a score of 7 or higher at five minutes.

The predictor variables included the baseline
characteristics of the parturients, pregnancy details,
preoperative assessment, and the inexperienced
anesthesiologist were demonstrated with details in

Table 1.

Characteristics Hypotension No hypotension p value AUROC (95%Cl)
n = 474 (66.57%) n =238 (33.43%)
Mean (SD) Mean (SD)

Demographics
Age (years) 33.30 (4.98) 32.70 (5.02) 0.129 0.53 (0.48 to 0.57)
Maternal weight (kg) 73.07 (11.39) 70.40 (9.93) 0.002 0.57 (0.52 to 0.61)
Body mass index (kg/m?) 28.98 (4.25) 27.89 (3.79) < 0.001 0.57 (0.53 t0 0.62)
Underlying DM/GDM n (%) 60 (12.66%) 14 (5.88%) 0.006 0.53 (0.51 to 0.55)
Pregnancy information
Weight gain during pregnancy (kg) 14.17 (5.21) 14.73 (4.90) 0.172 0.47 (0.42 10 0.51)
Multiple pregnancy n (%) 18 (3.8%) 14 (5.88%) 0.249 0.49 (0.47 t0 0.51)
Cephalic presentation n (%) 426 (89.87%) 206 (86.55%) 0.186 0.52 (0.49 to 0.54)
GA > 38 weeks n (%) 390 (82.49%) 173 (73.11%) 0.003 0.55 (0.51 to 0.58)
Head engagement n (%) 51 (10.76%) 35 (14.71%) 0.129 0.48 (0.45t0 0.51)
Emergency surgery n (%) 83 (17.51%) 96 (40.34%) < 0.001 0.61(0.58 to 0.65)
Uterine contraction n (%) 70 (14.80%) 84 (35.29%) < 0.001 0.61(0.57 to 0.64)
Positive SST n (%) 79 (16.67%) 8 (11.76%) 0.095 0.52 (0.50 to 0.55)
IV fluid before anesthesia n (%) 120 (25.42%) 98 (41.18 %) < 0.001 0.58 (0.54 to 0.62)
Duration of fasting (min) 654.68 (195.51) 612.79 (255.08) 0.028 0.53 (0.48 to 0.57)
Baseline hemodynamic parameters
Baseline SBP (mmHg) 113.51 (9.77) 112.94 (10.43) 0.475 0.52 (0.48 t0 0.57)
Baseline heart rate (bpm) 82.98 (11.08) 79.85 (10.71) < 0.001 0.58 (0.54 to 0.63)
SVI (ml/m?) 45.53 (7.98) 51.01 (8.57) < 0.001 0.60 (0.57 to 0.64)
Cl (L/min/m2) 3.671 (0.62) 3.87563 (0.67) < 0.001 0.59 (0.54 to 0.63)
SVRI (dynes - sec/cm®) 1776.97 (357.39) 1678.96 (325.43) < 0.001 0.58 (0.53 to 0.62)
FTc (ms) 375.77 (34.74) 369.20 (38.37) 0.022 0.55 (0.50 to 0.59)
Intraoperative detail
Inexperienced anesthesiologist n (%) 301 (65.15%) 158 (67.52 %) 0.533 0.51 (0.47 to 0.55)

SD: standard deviation, GDM: gestational diabetes mellitus, DM: diabetes mellitus, GA: gestational age, SST: supine stress test, IV:
intravenous, SBP: systolic blood pressure, SVI: stroke volume index, Cl: cardiac index, SVRI: systemic vascular resistance index, FTc: flow
time corrected, AUROC: area under the receiver operating characteristic curve.
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Predictors showing statistical significance
(p < 0.1) in univariable analysis were included in the
subsequent multivariable analysis. These predictors
include BMI, underlying diabetes mellitus/gestational
diabetes mellitus (DM/GDM), gestational age,
emergency surgery, positive supine stress test, uterine
contraction, intravenous injection fluid administration
before anesthesia, fasting duration, baseline heart
rate, SVI, Cl, and SVRI.

The final multivariable model in Table 2 included
three predictors: uterine contraction, baseline heart
rate > 80 bpm, and SVI. The model demonstrated an
AUROC of 0.715. Coefficients and score transformation
details are also provided in Table 2. SIH scores ranged
from O to 7 (Table 3). Fig. 2 illustrates the distribution
of cases across different score points for hypotension
and no hypotension. The AUROC of the SIH score
was 0.715 (95% confidence interval (Cl) 0.676-0.754),
demonstrating acceptable discriminative ability. This

was significantly better (p < 0.001) than the model with
only SVI (AUROC 0.643) shown in Fig. 3. The Hosmer-
Lemeshow test yielded a p value of 0.639, indicating
good model fit. The bootstrapped ROC of the SIH
score was 0.660 (95%CI 0.601-0.702%). Fig. 4
highlights how the SIH score corresponds to the actual
risk of hypotension.

In this study, SIH scores were classified into
three groups (Table 3) based on two cutoff points for
the SIH risk score, determining low, moderate, and
high-risk categories: scores 0-2 (low-risk), scores
2.5-4.5 (moderate-risk), and scores 5-7 (high-risk).
The probabilities of hypotension were 21.88% (low-
risk), 54.05% (moderate-risk), and 79.95% (high-risk),
showing statistically significant differences (p < 0.001).
These findings demonstrated the association between
the SIH risk score and hypotension likelihood,
emphasizing its utility for identifying patients at varying
risk levels and informing clinical decision-making.

Table 2. Multivariable risk predictors, logit coefficients, and score transformation.

Predictor Odds ratio 95%CI p value Coefficient Score

Uterine contraction

Yes

No 3.226 2.187 10 4.758 < 0.001 1.171
Heart rate (bpm)

<80 0

>80 1.702 1.208 to 2.399 0.002 0.532 1
Stroke volume index (ml/ m?/ beat)

> 60 0

45 to 60 3.758 1.881to 7.913 < 0.001 1.350 2.5

<45 8.785 4.128 to 18.696 < 0.001 2.173 4

Cl: confidence interval

Table 3. Distribution of hypotension vs. no hypotension in low, moderate, and high probability categories.

Probability category Risk score Hypotension No hypotension p value
(n = 474) n (%) (n =238) n (%)
Low 0-2 7 (21.88) 25 (78.13) < 0.001
Moderate 2.5-45 160 (54.05) 136 (45.95)
High 5-7 307 (79.95) 77 (20.05)
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Fig. 2. Percentage distribution of spinal anesthesia-induced hypotension (SIH) risk scores categorized by
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Fig. 3. Receiver operating characteristic curve for the prediction of spinal anesthesia-induced hypotension,
comparison of the spinal anesthesia-induced hypotension (SIH) score, and stroke volume index (SVI) obtained
from ultrasound cardiac output monitoring (USCOM).
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Fig. 4. Observed risk for each score point (circle) versus predicted risk (solid line) of spinal anesthesia-induced
hypotension (SIH). The size of the circle represents the number of patients at each score point.

Discussion

directly measure the mechanism of hypotension, going

Predicting SIH is difficult because of the
complex mechanisms of SIH during cesarean delivery.
Several previous studies failed to identify a simple
good predictor®. In our study, we incorporated
noninvasive USCOM hemodynamic monitoring to
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beyond preoperative risk factors. The best predictor
among the various USCOM parameters was the SVI,
but its predictive power was relatively poor (AUROC
= 0.643). On the other hand, the SIH risk score,
derived from a combination of three predictors: SVI,
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uterine contraction, and baseline heart rate
demonstrated acceptable predictive performance, with
an AUROC of 0.715.

In our study, the baseline SVI emerged as the
most prominent predictor. SVI reflects preload, which
is a crucial component of blood pressure. This finding
underscores the continued significance of fluid status
in predicting SIH.

Although CI shows significance in both the
univariable and multivariable logistic models, it is
highly correlated with SVI. To address the issue of
multicollinearity, we decided to exclude CI from the
model and instead include SVI. SVI was chosen
because it is directly obtained from USCOM.
Additionally, Cl values are typically very small and
often expressed in decimal points, making it challenging
to categorize CI effectively. Furthermore, the
categorization of Cl may not have significant clinical
relevance due to its small value.

Baseline HR has been identified as a predictor
of SIH® 9, Higher baseline HR is believed to indicate
increased sympathetic tone and a higher risk of
developing hypotension after sympathectomy®. In
our study, we found that a baseline HR cutoff point of
80 bpm was the best for predicting SIH. Interestingly,
uterine contractions during spinal anesthesia were
associated with a lower incidence of hypotension,
acting as a protective predictor. Autotransfusion during
uterine contractions in laboring women has been
suggested as a potential mechanism for this protective
effect®. The release of catecholamines and stress
hormones during labor progression®" may also
contribute to this protective mechanism.

Our study did not find the supine stress test
(SST) to be a significant predictor, despite its previous
association with SIH in cesarean delivery® 9. Unlike
previous studies that focused on elective surgeries,
our study included both elective and emergency
cases. In emergency patients, factors like pain from
uterine contractions may impact the accuracy of SST
results, even though we attempted to perform the test
during non-contraction periods. The increase in stress
hormones due to pain could potentially affect the SST
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results. Consequently, SST may not reliably predict
outcomes in emergency cesarean deliveries.

Systemic vascular resistance index (SVRI) did
not emerge as a significant predictor in our study. This
may be attributed to the fact that SVRI values obtained
from USCOM are calculated rather than directly
measured. Additionally, the absence of central venous
pressure measurement in our data collection could
introduce errors in the determination of SVRI values.
The three predictors in our model, namely SVI,
baseline heart rate, and uterine contraction, reflect
fluid status and maternal sympathetic tone, both of
which play a direct role in blood pressure regulation.
Consequently, the other predictors that did not
demonstrate significance are likely indicative of the
same underlying mechanism as our three predictors,
albeit with weaker correlations. As a result, these
predictors were unable to exhibit significance in the
multivariable model.

The PRAM score, developed by Bishop et al,
utilizes preoperative risk factors to predict obstetric
spinal hypotension®. However, despite its simplicity,
the PRAM score exhibits poor discriminative ability
(AUROC = 0.626). Additionally, the PRAM score has
several limitations. The original study assessed
hypotension until 15 minutes after neonatal delivery,
potentially confounded by factors such as bleeding
and adverse effects of uterotonic agents. Furthermore,
the PRAM study allowed anesthesiologists to decide
whether to administer prophylactic phenylephrine,
which could impact the outcome variable. This
discrepancy may explain the substantial difference in
hypotension incidence between the PRAM study
(30.36%) and our study (66.57%).

To the best of our knowledge, there is currently
no existing predictive score with good or acceptable
predictive power for hypotension in cesarean delivery.
In our study, we developed a SIH risk score based on
three parameters, which demonstrated acceptable
predictive power (AUROC = 0.715). One of the
strengths of our study is the prospective development
of the risk score, utilizing a large number of patients
and predictors. Furthermore, we combined data from
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both maternal characteristics and hemodynamic
monitoring, enhancing the comprehensiveness of our
approach.

Our study has several limitations. Firstly, it was
conducted in a single academic hospital, and the
validation was only performed internally. This raises
the possibility of overfitting the model, highlighting the
importance of external validation in different settings.
Secondly, the use of USCOM to obtain the SVI poses
challenges due to equipment availability and the need
for experienced operators. Although USCOM is a
simple, noninvasive, and cost-effective method, a
minimum of 50 cases is required for training to achieve
the learning curve and ensure good inter-rater
reliability Thirdly, our study included a population of
normal healthy parturients, raising questions about
its applicability to extreme or unhealthy populations.
Developing separate prediction scores for different
populations may be more appropriate. Additionally,
our study was restricted to daytime shifts, leading to
potential data loss during out-of-office hours,
particularly in emergency cases. Nonetheless, we
included a sufficient number of emergency surgery
cases (179 cases, 25.14%). Finally, the discrimination
power of our risk score did not reach a very high level.
Future studies should explore the complex mechanisms
of SIH and identify better predictors for improved risk
assessment.

In a resource-limited setting where routine
prophylactic therapy with phenylephrine for SIH is
unavailable, tailoring prophylactic therapy based on
individual risk assessment can contribute to the
efficient utilization of resources. This approach can
help guide decision-making in selecting patients for
prophylactic therapy, prioritizing the high-risk group
over the low-risk group.

Further studies should be conducted to evaluate
the prophylactic therapy regimen for each individual
risk group. For instance, consideration should be
given to a higher dose of vasopressor medication or
the utilization of combined colloid coloading® in the
high-risk group, which has a significant likelihood of
developing hypotension (79.95%). Conversely, in the
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low-risk group, a lower dose of prophylactic therapy
should be considered to mitigate the risk of side
effects, such as reactive hypertension.

Conclusion

Our study developed a scoring system for
predicting SIH in cesarean delivery, which included
three predictors: SVI, baseline heart rate > 80 bpm,
and the presence of uterine contractions. Categorizing
patients into low-, moderate-, and high-risk groups
based on their SIH scores can assist in prioritizing
the use of prophylactic therapy in resource-limited
settings.
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