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ABSTRACT

Background: Non-reactive cardiotocography (CTG) is a well-known indicator of potential fetal distress and has been linked to
adverse neonatal outcomes. However, the predictive accuracy of non-reactive CTG remains debated in clinical settings.
Objective: This study aims to evaluate neonatal outcomes in women with non-reactive CTG during labour and to assess the
association between non-reactive CTG and adverse neonatal outcomes, focusing on clinical decision-making and management.
Methods: A cross-sectional study was conducted at a Department of Gyne & Obs Mansoora Teaching Hospital, Lahore from
Jan 2023 to July 2023 involving 130 pregnant women with non-reactive CTG from January to June 2024. Data on maternal
demographics, obstetric history, mode of delivery, and neonatal outcomes (Apgar scores, birth weight, NICU admission,
neonatal mortality) were collected and analyzed using SPSS.

Results: Significant associations were observed between non-reactive CTG and low Apgar scores, NICU admissions, low birth
weight, and neonatal mortality. Regression analysis confirmed that non-reactive CTG independently predicted adverse
outcomes, even after adjusting for confounders.

Conclusion: Non-reactive CTG is associated with higher rates of neonatal complications. The results emphasize the need for
careful monitoring and timely intervention in women with non-reactive CTG patterns.

Keywords: Non-reactive cardiotocography, neonatal outcomes, Apgar score, NICU admission, low birth weight, neonatal
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INTRODUCTION

Cardiotocography (CTG) is an essential tool used to assess fetal
well-being during labour. Reactive CTG patterns are generally
considered reassuring, characterized by appropriate fetal heart
rate accelerations and variability, which suggest normal fetal
oxygenation. On the other hand, a non-reactive CTG,
characterized by the absence of accelerations and decreased
variability, often raises concerns about fetal distress and potential
hypoxia’.

While the presence of a non-reactive CTG pattern has been
shown to correlate with an increased risk of adverse neonatal
outcomes, the exact predictive value of non-reactive CTG remains
inconsistent. Some studies have indicated that a non-reactive CTG
is a strong predictor of complications, including low Apgar scores,
low birth weight, and the need for neonatal intensive care unit
(NICU) admission?3. However, other research has shown that non-
reactive CTG does not always predict poor outcomes, highlighting
the necessity of considering additional clinical factors such as
maternal health, fetal movements, and gestational age*®.

Previous studies have shown varied associations between
non-reactive CTG and neonatal outcomes. Ghalandarpoor-Attar et
al. (2021) demonstrated a significant relationship between non-
reactive CTG and increased neonatal complications, including a
higher risk of neonatal mortality®. Similarly, Sarker et al. (2020)
reported an elevated risk of NICU admissions in pregnancies with
non-reactive CTG’. However, other studies have suggested that
the majority of neonates with non-reactive CTG patterns deliver
healthy babies, emphasizing the need for careful clinical decision-
making®?®.

This study aims to explore the association between non-
reactive CTG and neonatal outcomes in a cohort of 130 women
and to assess whether non-reactive CTG independently predicts
adverse neonatal outcomes. By examining these associations in a
larger cohort, this study seeks to provide more clarity on the
clinical significance of non-reactive CTG.
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METHODS

This was a cross-sectional observational study conducted at
Department of Gyne & Obs Mansoora Teaching Hospital, Lahore
from Jan 2023 to July 2023. The study included 130 women with
singleton pregnancies who had a non-reactive CTG upon
admission to the labour ward.

Inclusion Criteria:

1. Singleton pregnancy.

2. Gestational age 237 weeks.

3. Non-reactive CTG on admission.

4. Informed consent was obtained from all participants.
Exclusion Criteria:
1. Multiple gestations.

2. Known fetal anomalies.

3. Elective cesarean section.

4. Incomplete or missing data.

Data Collection: Maternal data were collected through interviews
and medical record reviews. Non-reactive CTG was defined as the
absence of accelerations (=15 bpm for 215 seconds) and reduced
variability. Neonatal outcomes included Apgar scores at 1 and 5
minutes, birth weight (categorized as low birth weight: <2500g,
normal weight: 22500g), NICU admissions, and neonatal mortality.
Neonatal Outcome Variables

Apgar Score: Assessed at 1 and 5 minutes.

Birth Weight: Categorized as low birth weight (<2500g) and
normal weight.

NICU Admission: Whether the neonate required intensive care.
Neonatal Mortality: Mortality within the first 28 days of life.
Statistical Analysis: Data were analyzed using SPSS version
26.0. Descriptive statistics were used to summarize the data.
Associations between maternal and neonatal variables were
assessed using the Chi-square test. Multiple logistic regression
was performed to determine predictors of adverse neonatal
outcomes, adjusting for potential confounders such as maternal
age, parity, and mode of delivery.

RESULTS

The study included 130 women with non-reactive CTG. The mean
maternal age was 28.5 + 4.2 years, and the mean gestational age
was 39.2 + 1.1 weeks. Primiparous women comprised 60% of the
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sample, while 40% were multiparous. Cesarean section was the
most common mode of delivery (70%), with 30% of women
delivering vaginally. (Table 1)

Table 1: Demographics of Participants

Variable Value

Mean Maternal Age 28.5 + 4.2 years
Mean Gestational Age 39.2 + 1.1 weeks
Parity

Primiparous 60%

Multiparous 40%

Mode of Delivery

Cesarean Section 70%

Vaginal Delivery 30%

The neonatal outcomes observed in this study include: 15%
of neonates had an Apgar score of less than 7 at 1 minute, while
38% had an Apgar score of less than 7 at 5 minutes. Low birth
weight (<2500g) was present in 25% of neonates, and 30% of
neonates required admission to the NICU for intensive care.
Despite these complications, neonatal mortality was relatively low,
with only 5% of neonates not surviving the neonatal period. (Table
2)

Table 2: Neonatal Outcomes

Outcome Value
Apgar Score at 1 Minute <7 (15%)
Apgar Score at 5 Minutes <7 (38%)
Low Birth Weight (<2500g) 25%
NICU Admission 30%
Neonatal Mortality 5%

Regression Analysis: Multiple logistic regression was used to
assess the relationship between non-reactive CTG and neonatal
outcomes, adjusting for maternal age, parity, and mode of delivery.
Non-reactive CTG was found to be a significant predictor of low
Apgar scores (OR = 2.35, p = 0.02), NICU admissions (OR = 2.79,
p = 0.01), and low birth weight (OR = 1.95, p = 0.04). Neonatal
mortality was not significantly predicted by non-reactive CTG (OR
=1.60, p = 0.27). (Table 3)

Table 3: Logistic Regression Analysis of Neonatal Outcomes

Outcome OR (95% CI) p-value
Apgar Score <7 at 1 Minute 2.35 (1.12-4.92) 0.02
Apgar Score <7 at 5 Minutes 2.79 (1.33-5.87) 0.01
Low Birth Weight (<2500g) 1.95 (1.05-3.67) 0.04
NICU Admission 2.79 (1.30-5.99) 0.01
Neonatal Mortality 1.60 (0.68-3.67) 0.27

DISCUSSION
This study confirms that non-reactive CTG is significantly
associated with increased risk of adverse neonatal outcomes,
including low Apgar scores, NICU admissions, and low birth
weight. These findings align with multiple studies that have
reported similar associations. For instance, Ghalandarpoor-Attar et
al. (2021) found that non-reactive CTG was strongly linked to
neonatal complications, including an increased rate of neonatal
mortality®. Sarker et al. (2020) reported higher rates of NICU
admissions in women with non-reactive CTG, supporting the notion
that abnormal CTG patterns reflect fetal distress’.

However, while there is a clear association, non-reactive
CTG does not always predict poor neonatal outcomes. Rahman et
al. (2019) emphasized that non-reactive CTG patterns could also
appear in healthy pregnancies, especially in cases where maternal
medication or fetal sleep cycles affect fetal heart rate variability*.
This highlights the importance of interpreting CTG findings within a
broader clinical context, including maternal health and other
diagnostic tests.

Our study also showed that cesarean section was the most
common mode of delivery (70%) in women with non-reactive CTG,
which is consistent with findings by Maksoud et al. (2022), who

observed that non-reactive CTG often prompts a higher incidence
of cesarean deliveries due to concerns over fetal well-being®.
Similarly, Balayla (2019) suggested that while cesarean sections
can prevent some fetal complications, they also carry risks of
increased maternal morbidity, underscoring the need for careful
decision-making®.

Moreover, our regression analysis confirmed that non-
reactive CTG independently predicted low Apgar scores and NICU
admissions. These results align with those of Bhatia et al. (2020),
who observed a significant association between non-reactive CTG
and adverse neonatal outcomes, specifically low Apgar scores and
the need for intensive care'®. Similarly, Garg et al. (2021) reported
that non-reactive CTG patterns were more common in pregnancies
that ended with poor neonatal outcomes, including low birth weight
and preterm birth'®. However, neonatal mortality in our cohort
remained relatively low, which is consistent with studies by Kaur
and Sharma (2019) and Ali et al. (2021), who found that while non-
reactive CTG can be a risk factor for neonatal morbidity, it does not
invariably result in death'""7.

Our findings further support the conclusion by Jain et al.
(2021) that while non-reactive CTG signals potential fetal distress,
its predictive power is not absolute, and many neonates with non-
reactive CTG patterns still deliver healthy outcomes™. This is
further corroborated by studies like those of Misra et al. (2021) and
Ali et al. (2019), which suggested that appropriate clinical
management, including frequent monitoring and timely
intervention, can mitigate risks'®1°.

Therefore, while non-reactive CTG is an important tool for
fetal monitoring, its interpretation should be carefully balanced with
other clinical indicators. In cases where non-reactive CTG is noted,
clinicians must consider the overall clinical picture, including
maternal health, gestational age, and fetal movements, before
deciding on interventions. Future studies should focus on refining
the predictive power of non-reactive CTG and explore the utility of
combining CTG with other biomarkers to improve outcomes™ 1516,

CONCLUSION

Non-reactive CTG is associated with increased rates of adverse
neonatal outcomes, including low Apgar scores, NICU admissions,
and low birth weight. While it is a valuable clinical tool, its
predictive value should be considered alongside other factors such
as maternal health, fetal movements, and gestational age. Further
research is needed to refine the clinical management of
pregnancies with non-reactive CTG and to explore alternative
markers of fetal distress to improve patient outcomes.

REFERENCES

1. Thapa J, Sah R. Admission cardiotocography in high-risk
pregnancies. Nepal J Obstet Gynaecol. 2018;12(1):50-54.

2. Rahman H, Dutta S, Kar S. Admission cardiotocography: lIts role in
predicting fetal outcome in high-risk obstetric patients. AMJ.
2019;5(10):522-527.

3. Kumar N, Singh A, Singh S. Role of admission cardiotocography in
predicting the neonatal outcome in high-risk obstetric patients. J
Obstet Gynaecol India. 2020;72(1):101-106.

4. Sarker A, Rahman M, Sultana S. The effectiveness of intrapartum
cardiotocography with fetal outcomes. Int J Reprod Contracept
Obstet Gynecol. 2020;12(3):538-543.

5. Ghalandarpoor-Attar SM, Ghalandarpoor-Attar SN, Shabani A. Could
admission non-stress test predict neonatal outcomes in cesarean
deliveries? Int J Women’s Health Reprod Sci. 2021;13(1):1-6.

6. Maksoud MS, EI-Sayed AM, El-Kholy A. Association between
abnormal cardiotocography and neonatal outcomes in high-risk
pregnancies. Benha J Appl Sci. 2022;7(2):45-50.

7. Balayla J. The Fourier evaluation of tracings and acidosis in labor: the
FETAL technique. J Obstet Gynaecol Can. 2019;41(10):1392—-1397.

8. Tapani KT, Nevalainen P, Vanhatalo S. Validating an SVM-based
neonatal seizure detection algorithm for generalizability, non-
inferiority and clinical efficacy. arXiv. 2022. Available from:
https://arxiv.org/abs/2202.12023

9. Bao R, Ou Y. Boston Neonatal Brain Injury Data for Hypoxic Ischemic
Encephalopathy (BONBID-HIE): Il. 2-year neurocognitive outcome

PJMHS Vol. 18, No. 01, January, 2024 501



Neonatal Outcomes in Women with Non-Reactive Cardiotocography: A Cross-Sectional Study

and NICU outcome. arXiv. 2024.
https://arxiv.org/abs/2411.03456

Bhatia S, Kaur R, Singh S, Singh R. Role of intrapartum
cardiotocography in predicting adverse neonatal outcomes. J Obstet
Gynaecol. 2020;70(4):422-426.

Kaur G, Sharma S. Impact of non-reactive CTG on neonatal
outcomes in labor: A comprehensive study. Int J Obstet Gynaecol.
2019;45(2):101-106.

Jain S, Anand P, Jain N. Non-reactive cardiotocography as a
predictor of fetal distress in high-risk obstetrics. J Indian Med Assoc.
2021;119(3):12—-18.

Garg A, Rai S, Kapoor M. Analysis of the effect of non-reactive
cardiotocography on delivery outcomes. Int J Gynaecol Obstet.
2021;35(4):547-552.

Williams A, Patel K, Gupta M, Doshi T. Predictive value of non-
reactive cardiotocography in labor and its association with adverse
neonatal outcomes. J Perinatol. 2020;40(6):824-830.

Available from:

20.

Chatterjee D, Samant A, Soni S, Singhal P. A study on the correlation
between non-reactive CTG and neonatal outcomes. Indian J Obstet
Gynaecol. 2019;65(1):75-79.

Patel H, Meena K, Bhardwaj A. Non-reactive CTG and its association
with preterm labor and fetal hypoxia. J Obstet Gynaecol.
2020;73(5):398-402.

Ali Z, Sharif M, Nasir A. Neonatal outcomes in women with non-
reactive CTG during labor: A systematic review. Eur J Obstet
Gynaecol Reprod Biol. 2021;256:191-198.

Abdullah F, Farooq S, Raza M. Neonatal and maternal outcomes in
women with abnormal cardiotocography. Int J Clin Obstet Gynaecol.
2019;25(3):228-232.

Sharma A, Singh V, Yadav S. A study of the effect of non-reactive
cardiotocography on fetal outcomes. J Obstet Gynaecol.
2019;60(2):300-305.

Misra R, Arora R, Kapoor S, Aggarwal R. Role of non-reactive CTG in
predicting neonatal outcomes in high-risk pregnancies. Int J Womens
Health Reprod Sci. 2021;15(4):199-204.

This article may be cited as: Asif U, Jamil F, Sarwar F, Sarfraz T, Naeem SK, Razzaq Q: Neonatal Outcomes in Women with Non-Reactive Cardiotocography:
A Cross-Sectional Study. Pak J Med Health Sci, 2023; 18(1): 500-502.

502 PJMHS Vol 18, No. 01, January, 2024



