
SHORT ARTICLE OPEN ACCESS

Journal  of  the College of  Physicians and Surgeons Pakistan 2025,  Vol.  35(06):789-792 789

The Impact of IV Labetalol on Cardiotocographic Changes
in Severe Preeclampsia

Samina Aliya Sabir1, Farnaz Zahoor1 and Ghulam Abbas2

1Department of Obstetrics and Gynaecology, Lady Reading Hospital MTI, Peshawar, Pakistan
2Department of Medicine, Khyber Teaching Hospital, Peshawar, Pakistan

ABSTRACT
Objective:  To  evaluate  the  impact  of  intravenous  (IV)  labetalol  on  cardiotocographic  (CTG)  findings  in  patients  with  severe  pree-
clampsia and to determine its association, if any, with emergency caesarean section indications.
Study Design: Descriptive case series.
Place and Duration of the Study: Department of Obstetrics and Gynaecology, Lady Reading Hospital MTI, Peshawar, Pakistan,
from August 2023 to January 2024.
Methodology: Seventy-six pregnant women with severe preeclampsia (BP ≥160/110 mmHg) received IV labetalol for hypertension
control, with continuous CTG monitoring for foetal well-being. Labetalol dosage, number of medicines administered, time to emer-
gency  caesarean,  and  CTG  findings  were  recorded.  Emergency  caesarean  sections  were  performed  based  on  obstetric  indications
such as non-reassuring CTG or foetal distress, not due to labetalol administration. Data were analysed using SPSS version 23, with p
<0.05 considered statistically significant.
Results: Out of the 76 patients, 68.4% (n = 52) had normal CTG findings, while 31.6% (n = 24) showed abnormalities. No significant
association was found between labetalol dosage and CTG outcomes (p = 0.558). The mean time to emergency caesarean section was
10.07 ± 2.74 minutes, reflecting the clinical urgency in cases with foetal compromise rather than a direct effect of labetalol.
Conclusion: While IV labetalol is already widely recommended in guidelines, this study adds value by evaluating its impact on real-
time foetal monitoring through CTG in a local clinical context. IV labetalol effectively controls blood pressure in severe preeclampsia
without significantly affecting CTG findings, supporting its safety in managing maternal hypertension and foetal outcomes.
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INTRODUCTION

Preeclampsia is a serious hypertensive disorder of pregnancy
associated with risks such as eclampsia, placental abruption,
intrauterine growth restriction, and maternal or foetal death.1 It
is defined by elevated blood pressure (≥160/110 mmHg) and
proteinuria, contributing significantly to global maternal and
neonatal  morbidity  and  mortality.2  Management  focuses  on
antihypertensive agents to control blood pressure and prevent
complications such as stroke and organ damage.3

Labetalol, a combined alpha- and beta-adrenergic blocker, is
widely used for severe preeclampsia due to its ability to lower
systemic vascular resistance and heart rate while maintaining
uteroplacental blood flow.4
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Despite its effectiveness in managing maternal hypertension,
its impact on foetal well-being, particularly cardiotocographic
(CTG) findings, remains uncertain. CTG monitoring evaluates
foetal heart rate and uterine contractions, detecting signs of
foetal  distress such as decelerations or reduced variability.5

These  findings  guide  interventions  such  as  emergency
caesarean sections.6

Although intravenous labetalol is a well-established antihyper-
tensive  agent  for  managing  severe  preeclampsia,  there
remains limited region-specific data evaluating its  real-time
impact on foetal well-being as assessed by CTG changes. Given
the  increasing  emphasis  on  individualised  maternal-foetal
care, this study adds to the existing knowledge by examining
whether labetalol administration influences CTG patterns in a
local population. By correlating labetalol dosage, number of
medicines  used,  and  caesarean  section  timing  with  CTG
findings, this study provides important clinical insight into the
safety profile of labetalol from a foetal monitoring perspective.
The results help clinicians in making evidence-based decisions
when balancing maternal  blood pressure control  with foetal
outcomes, especially in resource-limited settings where contin-
uous foetal monitoring is available but underutilised in thera-
peutic audits.
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METHODOLOGY

This descriptive case series was conducted at the Department
of  Obstetrics  and  Gynaecology,  Lady  Reading  Hospital  MTI,
Peshawar, Pakistan, from August 2023 to January 2024. A total of
76 pregnant women diagnosed with severe preeclampsia were
enrolled in the study. Inclusion criteria were systolic blood pres-
sure (SBP) ≥160 mmHg and/or diastolic  blood pressure (DBP)
≥110 mmHg with proteinuria (≥300 mg in 24 hours), gestational
age ≥32 weeks,  and singleton pregnancies.  Exclusion  criteria
were eclampsia, known renal or hepatic dysfunction, cardiovas-
cular diseases, or allergy to labetalol.

Patients received intravenous (IV) labetalol to reduce SBP to ≤140
mmHg and DBP to ≤90 mmHg, with doses adjusted based on clin-
ical response, not exceeding a total of 300 mg. Continuous cardio-
tocographic  (CTG)  monitoring  was  carried  out  throughout  the
management to assess foetal heart rate patterns.

Emergency caesarean section  decisions  were  made based on
obstetric indications such as non-reassuring CTG patterns, persis-
tent foetal distress, or failure of labour progression, rather than
labetalol administration itself. The observed mean time interval of
approximately 10 minutes between labetalol administration and
caesarean section reflects the urgency of intervention in cases
where maternal or foetal compromise was imminent. Labetalol
was part of the overall management strategy and not a direct
cause for caesarean delivery.

Data recorded included maternal demographics, blood pressure
values before and after  labetalol,  number of  antihypertensive
medicines used, labetalol dosage, time to emergency caesarean
section, CTG findings, and Apgar scores. Statistical analysis was
performed using SPSS version 23.0. Chi-square tests were used to
explore  associations  between CTG findings and different  vari-
ables. A p-value <0.05 was considered statistically significant.
Table  I:  Descriptive  statistics  of  study  (n = 76).

Numerical variables Mean (SDs)
Age (years) 26.51 (3.63)
BMI (kg/m2) 25.270 (1.29)
Baseline SBP (mmHg) 167.20 (4.63)
Baseline DBP (mmHg) 110.00 (0.00)
Follow-up SBP (mmHg) 135.79 (6.22)
Follow-up DBP (mmHg) 81.71 (3.79)
Number of medicines (n) 2.58 (1.22)
Doses of labetalol (mg/dL) 64.80 (30.32)
Time interval to emergency C-section (minutes) 10.07 (2.73)
Apgar score at 5 minutes (<7) after delivery 6.07 (2.50)

RESULTS

In this study, 76 pregnant women diagnosed with severe pre-
eclampsia were analysed, with an average age of 26.51 ± 3.63
years and a mean BMI of 25.27 ± 1.30 kg/m2. Baseline systolic
and diastolic blood pressures were 167.20 ± 4.64 mmHg and
110.00 mmHg, respectively. After IV labetalol administration,
the mean SBP to 135.79 ± 6.22 mmHg and DBP to 81.71 ± 3.79
mmHg as shown in Table I.

Of the patients, 68.4% (n = 52) exhibited normal CTG findings
while 31.6% (n = 24) had abnormal patterns. Analysis showed
no statistically significant association between the number of
antihypertensive medicines administered and CTG findings (p
= 0.558). The average number of labetalol doses was 2.58 ±
1.23, with a mean dosage of 64.80 ± 30.33 mg/dL, and there
was no significant impact of labetalol dosage on CTG outcomes
(p = 0.558) as shown in Table II.

The mean time from labetalol  administration to emergency
caesarean section was 10.07 ± 2.74 minutes, and this interval
showed  no  significant  correlation  with  CTG  outcomes  (p  =
0.558). Additionally, Apgar scores at 5 minutes averaged 6.07
±  2.50,  with  no  significant  differences  observed  between
infants of mothers with normal versus abnormal CTG findings
(p >0.05) as shown in Table III.

DISCUSSION

This study aimed to assess the impact of IV labetalol on CTG
findings  in  patients  with  severe  preeclampsia.  The findings
revealed that labetalol effectively controlled blood pressure
without  significantly  affecting  foetal  heart  rate  patterns  on
CTG. These results align with several national and international
studies that have evaluated the safety profile of labetalol in
hypertensive pregnancies.

Grivell et al. emphasised the role of antenatal CTG in foetal
assessment  and  highlighted  that  maternal  hypotension  or
medication effects can alter foetal heart patterns. However,
the  present  study  found  no  significant  CTG  abnormalities
related  to  labetalol  administration,  echoing  the  findings  of
Wasim et al., who also reported minimal foetal impact when
comparing  oral  nifedipine  and  IV  labetalol  in  preeclampsia
patients.4-6

Table II: Association of CTG findings with number of medicines (n = 76).

 
CTG Findings Number of medicines Total  p-value

<3 Medicines >3 Medicines
Normal 44 (69.8%) 8 (61.5%) 52 (68.4%) 0.558
Abnormal 19 (30.2%) 5 (38.5%) 24 (31.6%)
Total 63 (100.0%) 13 (100.0%) 76 (100.0%)

Table III: Association of CTG findings with doses of labetalol (n = 76).

CTG Findings Doses of labetalol Total p-value
<75 mg/dL >75 mg/dL

Normal 44 (69.8%) 8 (61.5%) 52 (68.4%) 0.558
Abnormal 19 (30.2%) 5 (38.5%) 24 (31.6%)
Total 63 (100.0%) 13 (100.0%) 76 (100.0%)
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Similarly,  Sridharan  and  Sequeira  concluded  in  a  network
meta-analysis  that  labetalol  is  among the safest  agents  in
managing  severe  hypertension  during  pregnancy,  with
negligible foetal compromise.7 Ghi et al. supported the use of
Doppler  ultrasonography  to  assess  foetal  well-being  during
antihypertensive therapy.8 Magee et al. further demonstrated
that  tighter  blood  pressure  control  in  pregnancy,  often
achieved with agents such as labetalol,  does not adversely
affect perinatal outcomes.9

International trials such as that by Vigil-De Gracia et al. com-
pared labetalol  and hydralazine and found both medicines
equally  effective  in  BP  control,  but  labetalol  had  fewer  side
effects  and  better  maternal-foetal  tolerance,  consistent  with
the current results.10 Baggio et al. also evaluated maternal-
foetal Doppler parameters during acute hypertension treat-
ment  and  reported  that  labetalol  did  not  negatively  affect
uteroplacental  flow.11

Despite labetalol being widely used in the management of
pregnancy-induced hypertension (PIH) and preeclampsia, this
study contributes by specifically assessing its impact on real-
time foetal monitoring via CTG — a parameter that provides
critical insight into foetal well-being. Regional data, collected
in a resource-limited tertiary care setting, add to the global
understanding of labetalol's clinical safety and support its use
without  concerns  for  foetal  distress  when  monitored  with
CTG.12,13

The average time from labetalol administration to emergency
caesarean  section  and  the  Apgar  scores  observed  in  this
study  were  also  not  significantly  different  between  patients
with  normal  and  abnormal  CTG  patterns,  supporting  the
conclusion that labetalol does not negatively impact short-
term neonatal outcomes.14,15

However, the study is limited by its descriptive design and
relatively small sample size. Further large-scale, multicentric
randomised trials are recommended to confirm these findings
and explore long-term neonatal outcomes following labetalol
use.

CONCLUSION

This study reinforces the safety and efficacy of IV labetalol in
managing severe preeclampsia. While not an indication for
caesarean section itself,  its use in cases requiring urgent
obstetric  intervention  demonstrates  that  blood  pressure
control can be achieved rapidly without negatively impacting
CTG findings  or  immediate  neonatal  outcomes.  Although IV
labetalol is already guideline-recommended, this study adds
to current literature by evaluating its foetal safety through
real-time  CTG  in  a  resource-limited  setting.  The  findings
provide  additional  reassurance  to  clinicians  managing
severe preeclampsia and contribute local data that support
global clinical practices.
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