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ABSTRACT

Background: Non-reassuring fetal status is a term used to describe suspected fetal hypoxia and is meant to replace the more ubiquitous term “fetal distress.” Fetal distress is an important indication for emergency cesarean deliveries. This indication makes it easier to decide the urgency to delivery.
Objective: To determine the maternal and perinatal risk factors that predispose to intrapartum compromise on patient underwent emergency caesarean section for non-reassuring fetal status in all term pregnancies in Dr. Jose Fabella Memorial Hospital.
Methods: An institution- based retrospective cohort study of 7113 patients who underwent cesarean section was conducted by accessing admission logbooks and patients charts of term pregnant women who underwent emergency caesarean section for Non-reassuring fetal status at  Dr. Jose Fabella Memorial Hospital (DJFMH) from January 2020 to June 2021.
Results: Out of 7113 patients who underwent cesarean section. The most common possible causes of non-reassuring fetal status were chorioamnionitis (38.31%), cord prolapse (16.88%) and uteroplacental insufficiency (15.26%). 
Conclusion: Findings of the present study observed a prevalence rate of emergency cesarean section secondary to non-reassuring fetal status was 4.33% during the study period. It was also worth-noted that the most common medical illnesses that could contribute to non-reassuring fetal status were PROM and UTI.



I. Introduction


Background of the study

Non-reassuring fetal status is a term used to describe suspected fetal hypoxia and is meant to replace the more ubiquitous term “fetal distress.” Fetal distress, defined as progressive fetal hypoxia and/or acidemia secondary to inadequate fetal oxygenation, is a term that is used to indicate changes in fetal heart patterns, reduced fetal movement, fetal growth restriction, and presence of meconium stained fluid. 1
	Newborns can be assessed clinically using the Apgar score test to quickly and summarily assess the health of newborn physical condition immediately after delivery and to determine any immediate need for extra medical or emergency care.  3  Five factors are used to evaluate the baby’s condition and each factor is scored on a scale of 0 to 2, with 2 being the best score for each: the scoring system is an accepted tool for assessing the vitality of newborn infants. The score is based on measures of heart rate, respiratory effort, skin color, muscle tone, and reflex irritability. 4
The test is simple and repeatable method to quickly and summarily assess the health of newborn physical condition immediately after delivery and to determine any immediate need for extra emergency care. 
When oxygen supply to the fetus is significantly disrupted, tissue oxygenation deprivation develops, acids begin to accumulate and acidemia develops. Umbilical cord blood gas measurement in comparison with the fetal scalp pH monitoring could better detect a hypoxic baby.   	
Neonatal acidosis is mostly caused by a compromised gas exchange between the maternal and fetal compartments during labor. The neonatal acid-base state therefore mainly evaluates the fetal condition during labor, whereas the Apgar score evaluates fetal well-being in pregnancy and in labor. A normal Apgar score with neonatal acidosis is associated with maternal acidosis and cord problems.  
	Non-reassuring fetal status is not an adverse event per se, but rather an indicator of an underlying condition resulting in temporary or permanent oxygen deprivation to the fetus which may lead to fetal hypoxia and metabolic acidosis. Since fetal oxygenation is dependent upon maternal oxygenation and placental perfusion, perturbations of maternal oxygenation, uterine blood supply, placental transfer or fetal gas transport may lead to fetal hypoxia and non-reassuring fetal status.  Conditions commonly associated with non-reassuring fetal status include maternal cardiovascular disease, anemia, diabetes, hypertension, infection, placental abruption, abnormal presentation of the fetus, intrauterine growth restriction and umbilical cord compression, among other obstetric, maternal or fetal conditions.5


Significance of study
Fetal distress is an important indication for emergency cesarean deliveries. This indication makes it easier to decide the urgency to delivery. This study aims to know how to improve antenatal care with a goal of early detection of the risk factors that can be lead to non- reassuring fetal status and contributing to a reduction of emergency cesarean section due to fetal distress. This also can benefit of obviating the risks associated with labor and reduce neonatal complications associated with intrapartum hypoxia.
This study also aims to determine the unfavorable outcomes and to assess factors contribute to the unfavorable management outcome after the emergency cesarean section for non-reassuring fetal status.
This will be a retrospective study to be conducted at Dr. Jose Fabella Memorial Hospital. This study will analyze, all term pregnant patients who underwent emergency cesarean section for non-reassuring fetal status.



II. Research questions

	Population
	Pregnant patient who underwent emergency caesarean section for non-reassuring fetal status.

	Intervention
	Chart review.

	Outcome
	Maternal and Neonatal outcome of mothers who underwent emergency caesarean section for non-reassuring fetal status.

	Methodology
	Retrospective cohort study.







III. Objectives of the study

A. General Objective

 To determine the maternal and perinatal risk factors that predispose to intrapartum compromise on patient underwent emergency caesarean section for non-reassuring fetal status in all term pregnancies in Dr. Jose Fabella Memorial Hospital. 


B. Specific Objectives

1.) To know the demographic profile of patient delivered by emergency cesarean section for non-reassuring fetal status in Dr. Jose Fabella Memorial Hospital.
2.) To assess the incidence and neonatal outcomes delivered by emergency cesarean section for non-reassuring fetal status in Dr. Jose Fabella Memorial Hospital.
3.) To know the modifiable risk factors, present in patients delivered by emergency cesarean section for non-reassuring fetal status in Dr. Jose Fabella Memorial Hospital.

IV. Review of related Literature
The Apgar score is a numeric assessment of the neonatal condition at birth. 6 and can be affected by numerous factors including gestational age, medication taken by the mother, resuscitative efforts as well as cardiac, respiratory or neurological abnormalities in the baby. 7
Fetal distress is a terminology used often as an indication of an emergent caesarean or operative vaginal delivery. In the past it was generally associated with an ill fetus and because of the implication of the term it could inappropriately lead to urgent delivery under general anesthesia. However, the ACOG committee (Dec 2005) has recommended the replacement of the term fetal distress by non-reassuring fetal status followed by further description of findings-fetal tachycardia or bradycardia, repetitive variable decelerations, late decelerations and low biophysical profile. By specifying the indication it makes it easier to decide the mode of delivery, urgency of delivery and choice of anesthesia. Severe preeclampsia, growth restricted fetus, post term and oligohydramnios have been associated with abnormal/non-reassuring fetal heart tracings and caesarean deliveries.8
The neonatal depression as quantified by the Apgar scoring system is influenced by the overall condition of the neonate, meaning that acute and chronic damage to the fetus have an influence on the total score. Neonatal acidosis is mostly caused by a compromised gas exchange between the maternal and fetal compartments during labor. 
Increasing rate and number of cesarean deliveries are known to be associated with maternal risks (bleeding, need for intensive care, and maternal death). Increasing rate and number of cesarean deliveries are known to be associated with fetal risks [prematurity, low APGAR (appearance, pulse, grimace, activity, respiration) score, stillbirth, and early neonatal death]. 9-10

NRFS (Non- reassuring fetal status)  is among one of the most prevalent indications for primary CS. 12-13 EFM (Electronic  fetal monitor) remains the primary instrument used to assess fetal status in labor. It records fetal heart rate patterns, uterine contractions, and fetal movements.

NRFS (Non- reassuring fetal status)  has become the most common indication for operative deliveries and a signal of morbidities requiring admission to the neonatal intensive care unit which adds extra burden on our society. Despite a development program to improve access and quality of health services, neonatal mortality is still an issue in Ethiopia where 29/1000 neonatal deaths were reported, and the highest loss recorded is in the Amhara region (47/1000). Majority of the loss was secondary to asphyxia which can be reduced through proper intrapartum follow-up. The presence of NRFS (Non- reassuring fetal status) therefore alarms health professionals about the fetal condition to give proper intervention and prevent morbidities and mortalities of the newborn.17-18

V. Study Design


An institution- based retrospective cohort study was conducted by accessing admission logbooks and patients charts of term pregnant women who underwent emergency caesarean section for Non-reassuring fetal status at  Dr. Jose Fabella Memorial Hospital (DJFMH) from January 2020 to June 2021.   

VI. Methodology
		Study Objects
Inclusion criteria
1. Pregnant patient who had singleton gestation. 
2. Pregnant patient who underwent emergency cesarean section for non-reassuring fetal status.
3. Term pregnant patient (>37 weeks) with non-reassuring fetal status.
			Exclusion Criteria 
1. Preterm pregnant patients (<37 weeks of gestation).
2. Multiple Gestation pregnancy.
3. Diagnosed with fetal growth restrictions prenatally.
4. Neonates with congenital anomaly

Sample Size
	This study included all patients that will qualify to the study subject criteria. The study was conducted from January  2020- June  2021.
For simple random sampling, the formula for sample size is:


where
 



		n 	is the desired sample size 
		1.96 	is the Z-score for 5% level of significance
		e 	is the maximum tolerable error 

			is set to 0.5 to maximize sample size




Note that error term, , is the maximum tolerable error that the researcher can accommodate. The trade-off is that lower  leads to more precise estimates but higher sample size while higher  leads to less precise estimates but smaller (more manageable) sample size. Since variance is estimated by P, we use 0.01 to 0.10 as possible values for error. To account for the expected population size of 100 (projected for 18 months), the final sample size will be adjusted using:




                                                
                                                      = 98

Description study
	The researcher employed data gathering thru admission logbooks and patient’s charts of pregnant patients who underwent emergency caesarean section for Non-reassuring fetal status at  Dr. Jose Fabella Memorial Hospital (DJFMH) from January 2020 to June 2021.  The researcher selected patient based on the inclusion criteria. All those do not fulfill the criteria were excluded. 



Data Analysis
Data entered using Microsoft Excel version 16.33. Data analysis done using Microsoft Excel. Continuous variables are directly expressed as ranges. Categorical variables are expressed as number (%). Bivariate analysis was performed to assess the associations between categorical variables and outcomes. 
	 
VII. RESULTS AND DISCUSSION

Table 1. Prevalence Rate of Emergency Cesarean Section Secondary to Fetal Distress

	Total number of caesarean deliveries

	Total number of emergency cesarean for fetal distress
	Prevalence Rate

	
7113
	
308
	
4.33%



	We recorded a total of 7113 women who underwent cesarean section in the research locale from January  2020 to June  2021. Among the 7113 women, 308 of them were underwent emergency cesarean section secondary to non-reassuring fetal status. Thus giving us the prevalence rate of 4.33%.




Table 2. Clinicodemographic Profile of Primigravid who Underwent Emergency Cesarean section for Non Reassuring Fetal Status

	
	Frequency
(n=308)
	Percentage
(%)

	Age, years
     <18 yrs old
     18- 25 yrs old
     26-35 yrs old
     >40 yrs old
	
45
115
138
10
	
14.61
37.34
44.81
3.25

	Marital Status
     Single
     Married

	
275
33
	
89.29
10.71

	Type of Gestation
     Single
     Multiple
	
308
0
	
100
0




	Table 2 presents the clinicodemographic profile of women in which emergency cesarean section was indicated secondary to non-reassuring fetal status at the time of their admission. Among the 308 women, 44.81% of them were ages ranging from 26 to 35 years old and 89.29% of them were single. In terms of the type of gestation, all were singleton pregnancies. In contrast with the observation of Kassahun et. al., in which majority of women who underwent cesarean section secondary to non-reassuring fetal status were younger ranging from 15 to 25 years old (48.2%) and were married (51.2%).

Table 3. Antepartum profile of mothers who gave birth via emergency cesarean section secondary to Non-reassuring Fetal Status

	
	Frequency
	Percentage

	Prenatal checkup
     0
     1
     2
     3
     4
     5
	
18
24
41
84
109
32
	
5.84
7.79
13.31
27.27
35.39
10.39

	Maternal medical illness
     Hypertensive disorders of      
          pregnancy
     Diabetes Mellitus
     PROM
     UTI
	
28

16
62
58
	
17.07

9.76
37.80
35.37



Table 3 presents the antepartum profile of pregnant women included in the study. We observed that majority of women had 4 visits during their pre-natal check up (35.39%). However, it is worrisome that 5.84% of them or 18 women reported to have no pre-natal visits at all. With regards to the maternal medical illnesses, the most common was observed to be PROM (37.80%) followed by UTI (35,37%) and hypertensive disorders of pregnancy (17.07%). Supporting the results in the study of Najmi et. al., in which they reported that about 76% cases of fetal distress were attributed to hypertensive disorders of pregnancy, PROM, prolonged labor,  and postdatism.



Table 4. Intrapartum Profile of Mothers who gave Birth via Emergency Cesarean Section secondary to Non-reassuring Fetal Status

	
	Frequency
(n=308)
	Percentage
(%)

	Gestational Age
      >37-39 weeks
     40- 41 weeks

	
151
157
	
49.03
50.97

	Presentation 
     Cephalic
     Breech
     Transverse
	
305
3
-
	
99.03
0.97
-

	Stage of labor on admission
     Closed
     1-3 cm
     4-9 cm
     10 cm
	
30
252
26
-
	
9.74
81.82
8.44
-

	Bag of water
     Clear
     Thinly meconium stained
     Thickly meconium stained
	
289
15
4
	
93.83
4.87
1.30

	Possible cause for Non reassuring fetal status
     Poor progress of labor
     Fetopelvic disproportion
     Chorioamnionitis
     Antepartum hemorrhage
     Preeclampsia
     Cord prolapse
     Post date
     Uteroplacental insufficiency
	

46

118
-
27
52
18
47
	

14.94
-
38.31
-
8.77
16.88
5.84
15.26



	The intrapartum profile of pregnant women included in the study is shown in Table 4. We observed that almost equal distribution of women in terms of their gestational age. 99.03% of them had cephalic presentation and 81.82% were 1 to 3 centimeters cervical dilatation during the time of the admission. Moreover, the bag of water was observed to be clear among 93.83% of women. However, thinly and thickly meconium stained was also observed among 4.87% and 1.30% of the women respectively. This observation was similar with the results obtained in the study of Kassahun et. al., where in 91.5% of neonates were cephalic in presentation and 46.8% of women were 1 to 3 cm dilated during the time of their admission. In addition, they also reported that majority of women had clear amniotic fluid which is similar with the findings of the present study. 
The most common possible causes of non-reassuring fetal status were chorioamnionitis (38.31%), cord prolapse (16.88%) and uteroplacental insufficiency (15.26%). Supporting the results in the study of Gangwar R. and Chaudhary S., where they observed that associated complicating factors for feta distress were cord prolapse, cord loop around neck, meconium staining of amniotic fluid, hypertensive disorders of pregnancy, antepartum hemorrhage, IUGR and oligohydramnios. 

Table 5. Frequency and Distribution of Neonatal Outcomes of Neonates Delivered via Emergency Cesarean Section secondary to Non-reassuring Fetal Status
	Apgar score
	Frequency
(n=308)
	Percentage
(%)

	  1st min
       8
     <8
5th min
      9
     <9
	
284
24

284
24

	
92.21
7.79

92.21
7.79

	NICU Admission
     Observation
     Oxygen requiring
     Intubated
     Antibiotic therapy
NO Admission
	
53
18
12
43
182
	
17.21
5.84
3.90
13.96
59.09


	Birth weight for gestational age
   Small 
   Appropriate
   Large
	
7
301
-
	
2.27
97.73
-


	Alive
Expired
	308
-
	100
-









Neonatal outcomes of neonates born from women who underwent emergency cesarean section was presented in Table 5. Results showed that 92.21% of neonates had APGAR score during the first and five minutes of 8,9. From the 308 neonates, 182 of them or 59.09% did not require admission. This was lower in number in comparison with the results in the study of Ajah et. al., where in they reported that 95.3% of neonates who delivered via cesarean section secondary to fetal distress did not require NICU admission. 
However, 17.21% of them were underwent observation after delivery, 5.84% need oxygen supplementation, invasive oxygen supplementation via intubation was indicated in 3.90% of the neonates and 13.96% were given antibiotic therapy. In terms of birthweight, majority had birthweight appropriate for their gestational age. Only 2.27% were classified to be small for their gestational age. In contrast with the study of Prior et. al., they reported that infants born by emergency caesarean section due to fetal distress are less well grown  than infants born by spontaneous vaginal delivery, and that fetoplacental reserves are related to birthweight even in the apparently appropriately grown fetus.  Overall, no mortality was reported among neonates who delivered via emergency cesarean section secondary to non-reassuring distress.




VIII. CONCLUSION

	Overall, findings of the present study observed a prevalence rate of emergency cesarean section secondary to non-reassuring fetal status was 4.33% during the study period. Even though the rate of fetal distress is was small in percentage, it is a topic of obstetric interest because of the associated neonatal morbidity. It was also worth-noted that the most common medical illnesses that could contribute to non-reassuring fetal status were PROM and UTI. These two conditions can be prevented with proper monitoring and antenatal care was properly given. We also observed that one of the most common possible reason for non-reassuring fetal status is chorioamnionitis. And chorioamnionitis is most often occurs as a result of ascending infection, and is commonly associated with premature rupture of the membranes. In addition, in our observation we found that non-reassuring fetal heart detected by CTG did not correlate well with adverse neonatal outcome and this resulted in high incidence of unnecessary cesarean section rate. This should be given attention to reduce the rate of unnecessary cesarean section.

	Nonetheless, we observed some limitations of the present study. First, the study was conducted in a single-center health facility. Thus, generalization from data obtained cannot be done. Secondly, we failed to investigate which specific stage of labor in which non-reassuring fetal status usually occur. In addition, specific type of non-reassuring fetal heart rate was not documented. 






IX. RECOMMENDATIONS

	Due to the above-mentioned limitations of the present study, we recommend a multi-center study that could generate data that could be used for generalization for the study population. We also recommend to investigate in which specific stage of labor is associated with non-reassuring fetal status. Moreover, it would be better if nearby health institutions could give more attentions on the antenatal care and follow-up of mothers. Health care providers should consciously follow up mothers and give them adequate information about the nature of labor, psychological support, and possible intrapartum complications they may face. 
We need to improve antenatal care with a goal of early detection of the above risk factors for timely institution of appropriate intervention. This will not only result in improved maternal and neonatal outcome but also in reduction of emergency caesareans due to fetal distress.
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APPENDIX A
LETTER TO MEDICAL CENTER CHIEF

Dr. Esmeraldo T. Ilem
Medical Center Chief

Thru: Dr. Romeo A. Bituin
Chief Medical Professional Staff II

Good day!

In Partial fulfillment of the requirements of residency training program of the Department of Obstetrics and Gynecology, I, Dr. Dianne F. Ruedas, together with my co-author, Dr. Maria Theresa Joanna F. Razo, MD, FPOGS, we are conducting a research proposal entitled as: Maternal and Neonatal outcome of patient who underwent Emergency Cesarean section for Non reassuring fetal status with reassuring APGAR SCORE at Dr. Jose Fabella Memorial Hospital. A retrospective study.
Its results may evaluate the prevalence of primigravid patients who delivered via cesarean section for Non reassuring fetal status. This can also may help to identify modifiable factor that can cause non reassuring fetal status. This will also serve as an update regarding this topic and will give an additional information to the existing studies for comparison and as reference for future relative studies.

In view of this, may we respectfully request for permission to retrieve data from IHOMIS and do chart reviews. We assure full observance of The Date Privacy Act of 2012 (Republic Act 10173) guided by the DOH/DOST/ Philhealth Health Privacy Code Specifying the Joing A.O. No. 2016-0002, “Privacy Guidelines for the Implementing of the Philippines Health Information Exchange.”




Respectfully,

Dr. Dianne F. Ruedas
Medical Officer III
OB-GYN Resident/Primary Investigator


Dr. Maria Theresa Joanna F. Razo, M.D. FPOGS
Medical Specialist III
OB GYN Head
Consultant/Adviser
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APPENDIX B
LETTER TO DATA PRIVACY OFFICER



To:  Dr. Esmeraldo T. Ilem
       Medical Center Chief
       This Institution

Thru: Atty. Sheryl Sollestre Caballes
        Data Privacy Officer
        This Institution


Good day!

In Partial fulfillment of the requirements of residency training program of the Department of Obstetrics and Gynecology, I, Dr. Dianne F. Ruedas, together with my co-author, Dr. Maria Theresa Joanna F. Razo, MD, FPOGS, we are conducting a research proposal entitled as: Maternal and Neonatal outcome of patient who underwent Emergency Cesarean section for Non reassuring fetal status with reassuring APGAR SCORE at Dr. Jose Fabella Memorial Hospital. A retrospective study.
Its results may evaluate the prevalence of primigravid patients who delivered via cesarean section for Non reassuring fetal status. This can also may help to identify modifiable factor that can cause non reassuring fetal status. This will also serve as an update regarding this topic and will give an additional information to the existing studies for comparison and as reference for future relative studies.

In view of this, may we respectfully request for permission to retrieve data from IHOMIS and do chart reviews. We assure full observance of The Date Privacy Act of 2012 (Republic Act 10173) guided by the DOH/DOST/ Philhealth Health Privacy Code Specifying the Joing A.O. No. 2016-0002, “Privacy Guidelines for the Implementing of the Philippines Health Information Exchange.”


Attached is a copy of the research proposal for your reference.
Hoping for your favorable consideration on this matter.

Thank you.





Respectfully,

Dr. Dianne F. Ruedas
Medical Officer III
OB-GYN Resident/Primary Investigator


Dr. Maria Theresa Joanna F. Razo, M.D. FPOGS
Medical Specialist III
OB GYN Head
Consultant/Adviser
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To: Dr. Cynthia Anzures, 
       Chairman, Department of Obstetrics and Gynecology

Thru: Dr. Teresita DG Liwanag
          Training Officer, Department of Obstetrics and Gynecology

Good day Doctors! 	

In Partial fulfillment of the requirements of residency training program of the Department of Obstetrics and Gynecology, I, Dr. Dianne F. Ruedas, together with my co author Maria Theresa Joanna F. Razo, MD, FPOGS, would like to request for your permission to conduct a research study in our institution entitled Maternal and Neonatal outcome of patient who underwent Emergency Cesarean section for Non reassuring fetal status with reassuring APGAR SCORE at Dr. Jose Fabella Memorial Hospital. A retrospective study. Its results may evaluate the maternal and neonatal outcome in women who underwent Emergency cesarean section our institution. This will also serve as an update regarding this topic and will give an additional information to the existing studies for comparison and as reference for future relative studies.



Respectfully,


Dr. Dianne F. Ruedas
Medical Officer III
OB-GYN Resident/Primary Investigator



Dr. Maria Theresa Joanna F. Razo, M.D. FPOGS
Medical Specialist III
OB GYN Head
Consultant/Adviser
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