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[bookmark: _Toc508620365]Abstract.	
Introduction: meconium stained amniotic fluid occurs in 12 to 20% of laboring mothers and it is a confusing issue because it can be due to either physiologic or a hypoxic insult to the fetus. 
Objective: the objective of the study was to determine perinatal outcome of laboring mothers with MSAF compared with clear amniotic fluid at SPHMMC.
Methods: facility based prospective cohort study was conducted among laboring mothers with MSAF at SPHMMC from July 1 to December 30, 2017. Data was collected with pretested structured questionnaires and entered and analyzed using SPSS version 23. Chi-square test was used to check statistical associations between variables and 95% CI and p value set at 0.05 was used to determine the significance of the association. Cross tabulation was done and RR used to determine the strength and direction of association.
Result: among 438 participants, Primigravidas accounted for a majority of participants. 91 (63%) exposed group had gestational ages of more than 40 weeks. Labour induced in25 (17.4%) of exposed group compared to 25(8.6 %) of none exposed group and induced labour has statistically significant association with meconium staining of amniotic fluid. Caesarean section rates were nearly double in exposed group 62 (44 %). Neonatal outcome was poor in terms of low Apgar score at birth, birth asphyxia; neonatal sepsis, MAS, neonatal death and increased neonatal admission among exposed group as compared to none exposed ones.
Conclusion and recommendations: meconium stained amniotic fluid is really worrisome as it increases the caesarean rates, causes birth asphyxia, neonatal sepsis, MAS and increases neonatal intensive care unit admissions. Therefore, management requires, appropriate intrapartum care and a combined obstetric-neonatal approach in cases with MSAF.
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1. [bookmark: _Toc508620366]Introduction.
[bookmark: _Toc508620367]1.1. Background. 
Meconium is a black-green, odorless material first demonstrable in the fetal intestine during the third month of gestation (1) and it results from the accumulation of debris (2). Passage of meconium slows down after 16 weeks and cease by 20 weeks of gestation. Almost all new-born infants who pass meconium are mature (term), however, in some cases; meconium passage may be associated with umbilical cord compression or increased sympathetic inflow during hypoxia and is also a potential toxin if the fetus aspirates this particulate matter with a gasping breath in utero or when it takes its first breaths following birth. In addition intrauterine exposure to meconium is associated with inflammation of tissues of the lung, chorionic plate and umbilical vessels and through various mechanisms may contribute to neonatal morbidity, independent of MAS (3) (4) (5) (6).
Presence of meconium stained amniotic fluid is seen in 12-16 % of deliveries (7) In utero, passage of meconium may simply represent the normal gastrointestinal maturation or it may indicate an acute or chronic hypoxic event, thereby making it a warning sign of a fetal Compromise. Meconium passage is rare before 34 weeks of gestation and incidence increases steadily beyond 37 weeks of gestation (8) Factors such as placental insufficiency, maternal hypertension, pre-eclampsia, oligohydramnios or maternal drug abuse (tobacco, cocaine) result inutero passage of meconium (9).
In healthy, well oxygenated fetuses, meconium is cleared from the lungs by normal physiological mechanisms. The presence of the combination of intra-amniotic inflammation with fetal systemic inflammation is however, an important antecedent of MAS. Even with therapy, seriously affected infants frequently die or suffer long-term neurological sequelae (6) (10) (11).
Presence of meconium below vocal cord is known as meconium aspiration and it is seen in around 20-30 % of all infants with meconium-stained amniotic fluid (12). Aspiration can occur in utero with fetal gasping, or after birth, with the first breaths of life. Meconium aspiration syndrome (MAS) is defined as a respiratory distress that develops shortly after birth, with radiographic evidence of aspiration pneumonitis and presence of meconium stained amniotic fluid (10). MAS occurs in about 5% of deliveries with meconium-stained amniotic fluid (12)and death occurs in about 12% of infants with MAS (13)
[bookmark: _Toc508620368]1.2. Statement of the problem.	
Meconium stained amniotic fluid (MSAF) occurs in 12 to 20% of laboring mothers (14), and it is a confusing issue because it can be due to either physiologic or a hypoxic insult to the fetus. Birth depression occurs in 20 to 33% of infants born through MSAF and is likely caused by chronic asphyxia and infection that may lead to passage of meconium and fetal gasping (15). This suggest that meconium stained amniotic fluid should be regarded as a symptom rather than a syndrome becoming more prevalent with increasing term and which might be associated with higher levels of infection or asphyxia (16) 

Infants born through meconium-stained amniotic fluid are about 100 times more likely to develop respiratory distress than those which are born through clear fluid. Even in women who are at very low risk for obstetric complications, meconium-stained amniotic fluid is common and it is associated with a five-fold increase in perinatal mortality as compared with low-risk patients with clear amniotic fluid (7).
Early studies reported that the incidence of meconium aspiration syndrome (MAS) could be reduced by oropharyngeal suctioning (ONPS) following delivery of the fetal head, but before delivery of the chest. However, study has shown that this did not reduce the incidence or severity of MAS even in a setting of high incidence of MAS in a developing country (17)and it seems to be associated with complications. The maternal risk associated with meconium stained liquor is that meconium-laden amnionic fluid embolism (18), puerperal metritis with meconium-stained amnionic fluid is increased two- to four fold and increased risk of operative deliveries (19). 
In the study done in Jimma university Hospital, among the 151 babies delivered through MSAF, 88% had Apgar score of less than 7, which can be a cause and sign of intrauterine fetal distress and asphyxia, respectively. Seventy percent of cases in this study gave birth by operative delivery (Cesarean Section among 43.7%, and instrumental delivery among 26.5%).So; these studies have shown that the rate of operative delivery is higher in the presence of MSAF (20). 

Although maternal and perinatal outcomes in MSAF were well studied in the developed countries, very little is known about the situation in the developing countries including Ethiopia. This study was therefore, aimed at determining maternal and perinatal outcomes and associated factors among mothers with MSAF, which will help us to know its impact on perinatal outcome in our setting which help us to formulate contextual preventive and treatment policy.
[bookmark: _Toc508620369]1.3. Significance of the study.
Different study as mentioned above on literature review shows that the presence of meconium is associated with fetal distress, 	low 1st and 5th minute Apgar score, MAS and neonatal death. There is also increased operative delivery in laboring mothers with MSAF and increased puerperal infections in mothers like endometritis and wound infection. But very little is known about the situation in the developing countries including Ethiopia.
Considering the lack of information on perinatal and maternal outcome MSAF in our setting initiated us to conduct this study which hopeful will help us bridge the existing information gap on the subject matter. 
This study was therefore, aimed at determining perinatal outcomes and associated factors among mothers with MSAF, which will help us to know impact of MSAF on perinatal outcome in our setting which helps us to determine best obstetric management of our mothers to reduce perinatal mortality and improve infant health. The study will also help us to know associated factors with MSAF which will in turn help us to formulate contextual preventive policy to improve perinatal outcome. It will also be used as input for further research of subject matter.


[bookmark: _Toc508620370]2. Literature review
Study of infant’s ≥ 37 weeks gestational age born through MSAF in USA from 1990 to 1998, MAS decreased nearly fourfold (5.8 to 1.5 percent in 1990 to 1992 and 1997 to 1998, respectively). This was associated with a significant reduction in births ≥ 41 weeks gestation (42 to 28%), as well as increased diagnosis of non-reassuring fetal heart rate pattern (NRFHP) and cesarean delivery (17).

In a retrospective cohort study of all deliveries beyond 37 weeks gestational age in University of California, USA, the overall incidence of meconium in the study group was 18.9%, with thin, moderate, and thick meconium in 8.8%, 5.5%, and 4.6% of patients respectively. In this study and others it was found that moderate-thick MSAF was not only significantly associated with increase in chorioamnionitis and endomyometritis but also it was a significant predictor for other perinatal complications (cesarean delivery, operative vaginal delivery, admission to the neonatal ICU, and 5-minute Apgar score of ≤6) (7) (19) (21) (22)
A study showed the incidences of fetal distress (6.5% vs. 2.1%), clinical chorioamnionitis (0.2% vs. 0.1%), post-partum infection (0.5% vs. 0.2%), 1-minute Apgar score<3 (1.9% vs. 1.1%) and small for gestational age (7.4% vs. 6.4%) were significantly higher in the MSAF compared with the clear amniotic fluid group (7). There were similar findings in other study in Liaquat University of Medical Health Sciences, Hyderabad, India (21), University of Baudelocque, Paris, France (22)and in Hong Kong (11). 

In a large cohort of infants in Australia and New Zealand, a higher risk of MAS was noted in 34% of cases born beyond 40 weeks. Fetal distress requiring obstetric intervention was noted in 51% of cases and 42% were delivered by cesarean section. There was a striking association between low 5-minute Apgar score and MAS. Death related to MAS occurred in 24 infants (2.5%) of the MAS cohort (18).

In a study done in Thomas Jefferson University, USA to assess whether intubation and suctioning of apparently vigorous, meconium stained neonates would reduce the incidence of MAS, compared with expectant management, intubation and suctioning of the apparently 
vigorous meconium-stained infant does not result in a decreased incidence of MAS or other respiratory disorders (14).

Study done at JUSH, 15.4% laboring mothers had meconium stained amniotic fluid (MSAF) (20). The gestational age at delivery was between 37 and 42 weeks in 132 (87.4%) of the laboring mothers. Seven mothers (4.6%) had post term pregnancy and 12 (7.9%) were diagnosed to have preterm delivery. In 35 (23.2%) of the cases there was non-reassuring fetal heart rate pattern including bradycardia, tachycardia or late deceleration pattern. Forty two (27.8%) of the new-borns were sent to the Neonatal Intensive Care Unit (NICU) in the immediate postpartum days, and 28 (70%) of these were diagnosed to have meconium aspiration syndrome (MAS), which accounts for 18.5% of the total 151 newborns (20)The same study also shows that 88% of new borns with MSAF had Apgar score of less than 7, which can be a cause and sign of intrauterine fetal distress and asphyxia, respectively. Seventy percent of cases in this study gave birth by operative delivery (Cesarean Section among 43.7%, and instrumental delivery among 26.5%) (20)


[bookmark: _Toc508620371]3. Objectives.
[bookmark: _Toc508620372] 3.1. General objective
· To determine perinatal outcome of laboring mothers with MSAF compared with clear amniotic fluid at SPHMMC, Addis Ababa, Ethiopia

[bookmark: _Toc508620373]3.2. Specific objectives
· To compare rate of operative delivery among laboring mothers with MSAF and clear amniotic fluid at SPHMMC.
· To compare incidence of MAS among neonates of laboring mothers with MSAF with clear amniotic fluid at SPHMMC.
· To compare incidence of birth asphyxia among neonates of laboring mothers with MSAF compared with clear amniotic fluid at SPHMMC.


[bookmark: _Toc508620374]4. Methods and materials.
[bookmark: _Toc508620375]4.1. Study area.
This is a hospital based study and was undertaken at Saint Paul’s Hospital Millennium Medical College located in Addis Ababa, capital city of Ethiopia. Saint Paul’s Hospital is one of the tertiary referral hospitals directly under the Federal Ministry of Health. It is also a teaching hospital for the Millennium Medical College and Addis Ababa University. The hospital gives service to 200,000 people annually who are referred from all corners of the country. It has a total bed of 360 and on average 650 patients visit the hospital as outpatient and emergency daily. It gives service under different clinical disciplines which include obstetrics and gynecology. According to statistics office of the hospital, nearly 4,634 attended antenatal care and around 8,677 deliveries were attended in 2008 Ethiopian fiscal year.
[bookmark: _Toc508620376]4.2. Study period.
The study was conducted from July 1 to December 30, 2017.
[bookmark: _Toc508620377]4.3 Study design.
Prospective cohort study was conducted on perinatal outcome of Meconium stained amniotic fluid in labor compared with clear liquor. 
[bookmark: _Toc508620378]4.4 Populations.
4.4.1 Source population.
The source population was all pregnant women getting maternity service at Saint Paul’s Hospital Millennium Medical College. 
4.4.2 Study population.
The study population was pregnant mothers in labor at Saint Paul’s Hospital Millennium Medical College.
[bookmark: _Toc508620379]4.5 Inclusion and exclusion criteria.
4.5.1 Inclusion criteria:-
 Included were all consented pregnant women in labour spontaneous or induced who had completed more than 37 weeks of gestation, with singleton alive pregnancies with cephalic presentations and with no known fetal congenital anomalies. 
4.5.2 Exclusion criteria: 
Pregnant women with: 
-unknown or unreliable date and no early ultrasound before 24 week,
- IUFD before or at admission and
- Who undergoes elective cesarean section.
[bookmark: _Toc508620380]4.6 Selections of Exposed and None exposed group.
After admission to labour ward laboring mother who fulfilled inclusion criteria were enrolled into study including those with already had rupture of membrane. Those with meconium stained amniotic fluid (MSAF), detected after spontaneous or artificial rupture of membranes, served as exposed and those with clear liquor was taken as none exposed group. One exposed to two none exposed ratio were used for recruiting study subjects.
[bookmark: _Toc508620381]4.7 Sample size and sampling procedure.
OpenEpi version 3 was used to calculate sample size for matched cohort study. Those with MSAF, detected after spontaneous or artificially rupture of membrane were labeled as exposure group and those with clear liquor were labeled as none exposed group. Assuming that 5% patients with MSAF will develop MAS and 1% of patients with clear liquor will develop MAS and selection of two clear amniotic fluids for one MSAF. By using power of 80% and CI of 95%, the soft ware auto calculates total sample size of 399 and adding 10% non response rate total sample size was 438, so 146 exposed with MSAF was collected consecutively and 292 gestational age matched none exposed was selected for comparison. The exposed group was collected consecutively until calculated sample size reached and matched none exposed  with close gestational age within one week and who gave birth on the same day with exposed  was selected for comparison. 
[bookmark: _Toc508620382]4.8. Exposure and outcome variables.
4.8.1 Exposure
Meconium stained amniotic fluid.
4.8.2 Outcome variables 
Perinatal outcome
· 1st and 5th minute Apgar score.
· MAS.
· Birth asphyxia.
· NICU admission.
· EONS.
· END
Operative delivery (CS or instrumental delivery)
[bookmark: _Toc508620383]4.9. Data collection.
The data was collected by BSC midwifes at labor ward. Data collectors identified those laboring mothers with meconium stained amniotic fluid as exposed and those with clear liquor were   selected as none exposed by gestational age match. Questionnaires about reproductive performance and liquor status were filled on already prepared well structured questionnaire from resident’s evaluation at labour ward up on admission. Card number and phone number of mothers were registered up on admission for later tracing of perinatal outcome. Mode of delivery and indications for operative delivery and outcome of delivery were filled up on delivery in terms of apparently health, 1st and 5th minute Apgar score, END and referral to NICU. Neonates who were referred to NICU were checked for admission diagnosis to NICU and their outcome on the seventh postnatal day from neonatal chart and NICU log book and those who are not referred to NICU and discharged home safely with mother were checked with cell phone interview of mothers by direct communication on how newborn was and any visit of health facility to access neonatal well being. Operational manual for the study were prepared to assure a uniform standard to carrying out the study with good quality control. All data were collected and stored anonymously.  We believe this was the best way to ensure confidentiality of participants. We didn’t collect or store any identifying information about participants. 
[bookmark: _Toc508620384]4.10. Data quality assurance.
Data collectors were trained in pre-tested check lists and principal investigator cross checked for completeness and accuracy of the data on daily basis.
[bookmark: _Toc508620385]4.11. Data processing and analysis.
Data were entered and analyzed using SPSS version 23. Chi-square test was used to check statistical associations between variables and 95% confidence interval and p value set at 0.05 was used to determine the statistical significance of the association. Cross tabulation was done and RR  used to see determine the strength and direction of association.
[bookmark: _Toc508620386]4.12. Ethical consideration.
Ethical approval was obtained from the college’s ethical review committee. Permission to conduct the study was taken from the hospital administration. Confidentiality was maintained during data collection, analysis and interpretation.
[bookmark: _Toc508620387]4.13. Operational definitions.
Apgarscore: the Apgar score is determined by evaluating the newborn baby on five simple criteria on a scale from zero to two, then summing up the five values thus obtained and the record will be from most senior person documentation. (Annex 1).
Grade one meconium stained liquor: small amount of meconium diluted in a plentiful amount of amniotic fluid. This gives the fluid only a slightly greenish or yellowish discoloration.
Grade two meconium stained liquor: moderate meconium staining, when there is a fair amount of amniotic fluid, but it is clearly stained with meconium. In this case it will be ‘khaki green’ or brownish in color.
Grade three meconium stained liquor: heavy staining, when there is reduced amniotic fluid and large amount of meconium, making the staining quite thick, with ‘pea soup’ consistency.
Perinatal mortality: in this study means neonatal death within seven days of post natal life per thousands of live births because all antenatal still birth are excluded in the study.
Early neonatal death: neonatal death within seven days of post natal life.
Operative delivery: in this study is meant for cesarean section or instrumental (vacuum or forceps delivery).
Birth asphyxia: in this study defined as 1st and 5th minute Apgar score of less than six and clinical diagnosis of PNA at NICU.
MAS: clinical diagnosis of respiratory distress in neonate born through MSAF with sign of meconium aspiration and was diagnosis put at NICU.
Gestational age: in this study was gestational age calculated from reliable LNMP or early ultrasound done before 24 weeks of gestational age.


[bookmark: _Toc508620388]5. Results.
A total of 438 pregnant women who had completed more than 37 weeks of gestation, with singleton pregnancies and cephalic presentations, were included in this study with response rate of 99.3 %. 
Among 144 of exposed group 129 (89.6 %) women were of 20-35 year age-group compared to 251(86.3%) of none exposed group. Level of education is high in both groups with only 21(7.2%) of none exposed and 10(6.9%) exposed being illiterate. Orthodox Christian accounts for 173(59.5%) religion in none exposed and 96(66.7%) in exposed respectively (table 1).

	Table 1: Sociodemographic characteristics of study participants.

	

	                 Character
	
None exposed
	
Exposed
	
Chi square (p value)

	
	Frequency.
	%
	Frequency.
	%
	

	Age of participants
<20
20-35
>35
	
18
	
6.2
	
10
	
6.9
	

	
	251
	86.3
	129
	89.6
	2.802(0.241)

	
	22
	7.5
	5
	3.5
	

	Level of education.
Illiterate
primary school
high school
college and university
	
21
	
7.2
	
10
	
6.9
	

	
	120
	41.2
	63
	43.8
	0.281(0.962)

	
	106
	36.4
	51
	35.4
	

	
	44
	15.1
	20
	13.9
	

	Religion of participants.

Orthodox
protestant
Muslim
	
173
45
73
	
59.5
15.5
25.1
	
96
10
38
	
66.7
6.9
26.4
	

	
	
	
	
	
	
6.405(0.063)

	
	
	
	
	
	

	
	
	
	
	
	

	Occupation of participants.
Daily laborer
Student
Employed

Housewife
Others
	
3
	
1.0
	
0
	
0.0
	

	
	2
	0.7
	1
	0.7
	

	
	62
	21.3
	35
	24.3
	2.065(0.721)

	
	
	
	
	
	

	
	216
	74.2
	105
	72.9
	

	
	8
	2.7
	3
	2.1
	

	Marital status of participants.

Single
Married
Divorced
Widowed
	
3
287
0
1
	
1.0
98.6
0.0
0.3
	
2
140
2
0
	
1.4
97.2
1.4
0.0
	

4.663(0.193)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	
Women were divided into two groups: 144 women with MSAF served as exposed group, while 291 women with clear liquor were taken as non exposed group. The meconium was described as grade I in 51 (35%) patients, grade-II in 48 (33%) patients, and grade-III 45 (32%) patients. 
Three of post partum couldn’t be traced on seventh postpartum day for phone interview to know neonatal outcome, so excluding them 435 women were included in the analysis finally. (Figure 1) 
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Figure 1: Flow diagram of study participants.
Approximately 91(63.2 %) exposed group had gestational ages of more than 40 weeks as compared to 143 (49.2 %) none exposed who showed similar gestational ages, suggesting that advancing gestation increased meconium staining of amniotic fluid. 75(52.1%) of participants with meconium stained amniotic fluid are gravida one compared to112 (38.5%) of none exposed group and only 9 (6.3%) of them are gravida five and above compared with 13(4.5%) none exposed group (Table 2).
All participants had ANC follow up except one patient in the none exposed group. Fetal heart rate (FHR) monitoring was done with continues cardiotocography (CTG) in286 (98.3 %) of none exposed group and 142(98.6%) of exposed group. (Table 3) 
Pregnancy induced hypertension (PIH) was seen 26(49.1%) of exposed group compared with 22(35.5%) of none exposed group but there is no statistically significant association with exposure. There is also no statistically significant association between exposure and other medical and obstetric complications (Table 3). 

Table 2: Parity and gestational age distribution of participants and association with meconium staining.
	
Character
	
None exposed 
Frequency (%)
	
 Exposed
 Frequency (%)
	
Chi square (p-value)

	          Parity.
Primigravida
Gravid two
Gravid three
Gravid four
Gravid five and above.
	
112(38.5)
88(30.2)
48(16.5)
30(10.3)
13(4.5)
	
75(52.1)
39(22.1)
18(12.5)
3(2.1)
9(6.3)
	

14.682(0.005)

	Gestational age(weeks)
37-39
≥39-40
>40-41
≥42
	
62(21.3)
86(29.6)
109(37.5)
34(11.7) 
	
19(13.2)
34(23.6)
68(47.2)
23(16)
	

8.246(0.041)




Labour started spontaneously in 266(91.4%) of none exposed group compared with 119(82.6%) exposed group and induced in 25(17.4%) of exposed group compared to 25(8.6 %) of none exposed group and induced labour has statistically significant association with meconium staining of amniotic fluid with p=0.01, RR, 1.62(0.451-0.847).but there is no association with specific indication for induction of labour. (Table 3)
Prolonged rupture of membrane above 12 hrs was seen in 32(19.3%) of exposed group and 71(24.4%) of none exposed group. Duration of labour above 24 hrs was seen in 11(7.6%) of exposed group compared to13 (4.5 %) of none exposed group. There was no statistically significant difference between exposed and none exposed group in terms of duration of rupture of membrane and duration of labour with p- value of 0.87 and 0.24 respectively. (Table 3)
	Table 3: Ante partum and intrapartum events and Meconium stained amniotic fluid association


	Character
	
None exposed.
	
Exposed.
	
 Chi square(P-value)


	
	Frequency
	 %
	Frequency
	 %
	

	Attended ANC
	290
	99.7
	144
	100
	4.532(0.482)

	Duration of  labour
<12 hrs
12-24 hrs
>24 hrs
	
	
	
	
	2.870(0.238)

	
	181
	62.4
	80
	55.6
	

	
	96
	33.1
	53
	36.8
	

	
	13
	4.5
	11
	7.6
	

	Onset of labour
Spontaneous
Induced
	
266
	
91.4
	
119
	
82.6
	.
7.283(0.007)


	
	25
	8.6
	25
	17.4
	

	Indications for induction.
Post term.
Oligohydraminous
PIH
DM
PROM
Abruptio placenta
	
5
5
5
1
7
2
	
20
20
20
4
28
8
	
9
7
6
1
1
1
	
36
28
24
1
1
1
	6.400(0.269)

	Duration of ROM
<12 hrs
12-24 hrs
>24 hrs
	
220
	
75.6
	
112
	
77.8
	0.274(0.872)

	
	50
	17.2
	23
	16.0
	

	
	21
	7.2
	9
	6.3
	

	Obstetric or medical complication
Chorioamnionitis
Abruptio placenta
PIH
Growth restriction
DM
Oligohydraminous
	
3
	
4.8
	
4
	
7.5
	8.237(0.144)

	
	14
	22.6
	7
	13.2
	

	
	22
	35.5
	26
	49.1
	

	
	11
	17.7
	7
	13.2
	

	
	7
	11.3
	1
	1.9
	

	
	5
	8.1
	8
	15.1
	

	FHB follow up method
Continuous CTG
Pinard fethoscope
Mixed both methods
	
286
	
98.3
	
142
	
98.6
	0.496(0.780)

	
	4
	1.4
	2
	1.4
	

	
	1
	0.3
	0
	0.0
	


Caesarean section was very commonly done in exposed group and its mode of delivery in 62(44 %) exposed group as compared to 66(23.2 %) none exposed group, rates being nearly double and difference is statistically significant. 15 (10.6 %) exposed group had instrumental deliveries as compared to 7(2.5 %) none exposed group, which underwent such deliveries. (Table 4)
35(47.3%) of exposed group undergoes operative delivery for NRFHRP which is comparably to 36(48.6%) of none exposed group. Cesarean delivery for cephalopelvic disproportion and obstructed labour is comparably between exposed and none exposed, 8(10.8%) and 10(13.5%) respectively. 16(20.4%) of  none exposed group undergoes cesarean delivery for failed induction but none of the exposed group operated for failed induction and 25(33.8%) of exposed group operated for thick meconium at latent phase of labour compared to none in the none exposed  group, both indications have  statistically significant difference  between  the two groups.  13(17.6%) of none exposed group undergoes operative delivery compared to 3(4.1%) of exposed group for the indication of prolonged second stage (Table 4) 
Table 4: Mode of delivery and indications for operative delivery of participants.

	Character
	None exposed
	Exposed.
	
Chi square(P-value)

	
	Frequency.
	%
	Frequency.
	 %
	

	Mode of delivery of participants

Vaginally delivery
CS
Instrumental delivery
	
211
66
7
	
74.3
23.2
2.5
	
64
62
15
	
45.4
44.0
10.6
	 
37.773(0.000)

	Indication for operative delivery

NRFHRP
CPD/OL
Failed induction
LFSOL with MSAF
AFSOL with MSAF
PSSOL
	

36
10
16
0
0
13
	

48.6
13.5
20.4
0.0
0.0
17.6
	

35
8
0
25
6
3
	

47.3
10.8
0.0
33.8
4.2
4.1
	 49.486(0.000)



Infants with MSAF had low 5th minute Apgar scores and 31(21.5%) exposed group needed intensive care unit admissions. Meconium aspiration was seen in 9(6.3%) exposed group  and 13(9%) babies who were born to exposed  had early neonatal deaths, and the difference was statistically significant as compared to none exposed group. Incidence of birth asphyxia, neonatal sepsis and NICU admissions were statistically higher among babies born to exposed group as compared to those who were born to none exposed group. Total 49(27.5%) newborns were admitted to NICU, among NICU admitted newborns 3(1%) from none exposed group and 9(6.2%) from exposed group ends up with early neonatal death. (Table 5)
Table 5: perinatal outcome of participants.
	
Parameter.
	None exposed 
	Exposed.
	
Chi square
(P value)
	
RR (95% CI)

	
	Frequency (%)
	Frequency (%)
	
	

	Meconium sucked from Oro-pharynx.
	2(0.7)
	56(38.9)
	21.657(0.000)
	4.136(3.423-4.998)

	5th minute Apgar  score (<7)
	40(13.7)
	53(36.8)
	30.475(0.000)
	2.142(1.669-2.748)

	MAS
	3(1)
	9(6.3)
	9.782(0.002)
	2.350(1.648-3.352)

	PNA
	7(2.4)
	13(9)
	9.631(0.002)
	2.059(1.449-2.926)

	EONS
	3(1)
	8(5.6)
	8.001(0.005)
	2.267(1.539-3.340)

	Admission to NICU
	18(6.2)
	 31(21.5)
	22.685(0.000)
	2.161(1.660-2.813)

	END
	3(1)
	13(9)
	17.388(0.000)
	2.598(1.972-3.424)



386(72.5%) of were discharged home and when checked on seventh postnatal day by phone interview 4(2.7%) of babies born to exposed group had early neonatal death at home. (Table 6)
Table 6: Mothers response on new born status on seventh post natal life.
	
How was your baby doing?

.
	
None exposed.
	
Exposed.
	
Chi square (P-value).

	
	Frequency
	 %
	Frequency
	 %
	

	
Health and feeding well
Sick and visited neonatal care
Sick and admitted to NICU
Died after  I go home
	
287
1
0
0
	
99.7
0.3
0.0
0.0
	
131
0
1
4
	
96.3
0.0
0.7
2.9
	

11.164(0.011)





[bookmark: _Toc508620389]6. Discussion.
Meconium passage prior to birth occurs in up to 20% of term deliveries, meaning that the frequency of MSAF was one for every five deliveries, thereby making it a very common finding(19). But, in spite of it being so common, it can really disturb an obstetrician, as it is a very frequent cause of poor fetal outcomes and as it increases the number of neonatal intensive care unit admissions. This study is in accordance with study done by Rajlaxmi et al and Agarwal et al showed that the incidence of MSAF was higher in the age group of 20-30 years (14), but this seemed to be an incidental finding. Incidence of MSAF increases with gestational age and this was very evident in this study. 63.2 % exposed group had gestational ages of more than 40 weeks and this is in line with Naveen S et al., (23) study conducted  on 1500 deliveries to identify predictors of MSAF in India and they observed that a postdated pregnancy was one of the risk factors for MSAF.
 Our study showed that labour is induced in 17.4% of exposed group and 8.6% none exposed group and there is statistically significant association between induced labour and meconium staining of amniotic fluid and this can be explained by relatively post term and oligohydraminous being common indications and also there might be relative hypoxia with induced group with contractions which might result in passage of meconium. 
The longer duration of  PROM the higher risk of meconium stained liquor and also the longer the duration of labor, the higher the risk of MSAF in term singleton gestation (24; 25)  There was Positive relationships between MSAF and the duration of the second stage of labor and also between MSAF and the duration of the first stage and total duration of labor (24; 25),but the result in our study contradicts this finding  and our study shows that duration of rupture of membrane and labour has no relation on meconium staining of amniotic fluid ,but this can be explained by more number of  induced  labour in exposed  group in our study in which prolonged labour and rupture of membrane is unlikely in contrary to higher number of PROM patients in none exposed group.
Saunders et al., (26) reported that caesarean sections were performed twice as frequently in subjects with meconium stained amniotic fluid. Naveen S et al., (23) also reported a caesarean section rate of 49.1% in MSAF.  This higher rate may be due to lack of facilities such as, fetal scalp pH monitoring and tracings of fetal electronic monitoring. In accordance with their study results, our study also showed nearly double caesarean section rates as compared to controls. 
The current study had a caesarean rate of around 44 %. Such higher rates partly reflect the abnormal fetal heart rate patterns associated with MSAF and they partly reflect the obstetricians’ dilemma in managing such labour and they become more concerned about the fetuses and any minute alterations in normal labour patterns end up in caesarean sections, which is evidenced in current study as caesarean section is done in 34% of cases for LFSOL with MSAF,. In contrast to our study, Wong SF (8) found that 13.2% of exposed group had undergone caesarean sections as compared to 8.8% none exposed group. Such lower rates of caesarean section could be due to incorporation of scalp pH sampling in their study, unlike ours. Despite high incidence of operative delivery in this study there is no difference in terms of perinatal outcome between operative and vaginally delivery.
In this study, 36.8 % had Apgar score less than seven which is much lower than study conducted by Sori DA.et.al (20) at JUSH which shows Apgar score less than seven in 88% of exposed group. But is high compared to, Patil et al. (27) study which reported that 19% babies with MSAF had unsatisfactory Apgar scores and other studies (27) (28), Can be explained by the high incidence of Operative deliveries for CPD and NRFHP in Sori DA et al. study and high incidence of operative delivery for NRFHRP in this study, which can be a cause and sign of intrauterine fetal distress and asphyxia, respectively.
The perinatal outcome was poor in exposed group, as was noted in this study, with NICU admissions of 21.5% and 13(9%) of early neonatal death similar with Rajlaxmi et al and Agarwal et al study (7).  Meconium aspiration was the cause of death in around four cases, two died due to severe birth asphyxia with hypoxic ischemic encephalopathy, two died due to sepsis and the other one died of composite of the three. The cause of death in four of early neonatal deaths is unknown as they died at home after hospital discharge.

Meconium aspiration syndrome develops in only 2 of every 1000 live-born infants and 2% of those new-borns born through MSAF (29). Ninety-five percent of infants with inhaled meconium clear the lungs spontaneously (29) (28). In our study, MAS was diagnosed in 6.3 % babies who were born to exposed group, which is comparable with above study unlike 12.8% babies with MSAF in the study done by Patil et al. (27).   And study by Sori DA.et.al. (20), meconium aspiration syndrome was diagnosed in 18.5% of the neonates born through MSAF, which is very high and they said  over diagnosis since the diagnosis of MAS in their  study was done only with clinical judgment without Chest X-ray. 
[bookmark: _Toc508620390]7. Conclusion.
Meconium stained amniotic fluid is really worrisome from both obstetrician’s and pediatrician’s point of view, as it increases the caesarean rates, causes birth asphyxia, MAS, neonatal death and increases neonatal intensive care unit admissions, which were clearly seen in this study. Obstetric management should be affected by meconium in the amniotic fluid in various gestational ages at delivery. Therefore, management requires awareness of this potential risk, appropriate intrapartum care and a combined obstetric-neonatal approach in cases with MSAF.  Mode of delivery depends upon cervical dilatation, type of meconium and fetal heart rate and early detection of thick meconium and timely interference with carefully monitoring improve fetal outcome in high risk pregnancies.
[bookmark: _Toc508620391]8. Recommendations.
-Mothers with MSAF should have strict intrapartum fetal heart follow up and operative delivery for those with fetal heart rate abnormality and labour abnormality but further studies including scalp PH analysis of the fetus with MSAF is needed to find the factors responsible for the discrepancy in some of the findings with other studies and to develop a beneficial management protocol for mothers with MSAF and minimize unnecessary operative delivery.
-This study reveals that four neonates born to MSAF ends up in END at home after discharge, so neonates born to thick MSAF or those required resuscitation should be observed for 24 hours in hospital.
[bookmark: _Toc508620392]9. Limitation.
Difficulty to know the cause of death for neonates with END at home though they are born through meconium stained fluid the exact cause should be known to formulate context based protocol.


[bookmark: _Toc508620393]References.
1. Consequences of meconium stained amniotic fluid:what does the evidence tell us? Hutton EK, Thorpe J. 2014, Early Hum Dev , Vol. 90, pp. 333-339.
2. The aetiology of meconium-stained amniotic fluid: pathologic hypoxia or physiologic foetal ripening? (Review). Monen L, Hasaart TH, Kuppens SM. 2014, Early Hum Dev , Vol. 90, pp. 325-328.
3. Meconium aspiration syndrome: a role for fetal systemic inflammation. Lee J, Romero R, Lee KA, Kim EN, Korzeniewski SJ, et al. 2016, Am J Obstet Gynecol , Vol. 214, p. 366.
4. Meconium stained amniotic fluid in very low risk pregnancies at term gestation. Maymon E, Chaim W, Furman B, Ghezzi F, Shoham Vardi I, Mazor M. 1998, Eur J Obstet Gynecol Reprod Biol. , Vol. 80, pp. 169-73.
5. Interrelationships among abnormal cardiotocograms in labor, meconium staining of the amniotic fluid, arterial cord blood pH, and Apgar scoresd. Steer PJ, Eigbe F, Lissauer TJ, Beard RW. 1989, Obstet Gynecol. , Vol. 74, pp. 715-21.
6. Neonatal outcome in meconium stained amniotic fluid- One year experience. Shaikh EM, Mehmood S, Shaikh MJ. 2010, J Pak Med Assoc. , Vol. 60, pp. 711-14.
7. Fetal outcome in meconium stained deliveries. Mundhra R, Agarwal M. 2013, J Clin Diagn Res , Vol. 7, pp. 2874-2876.
8. The relative risk of 'fetal distress' in pregnancy associated with meconium-stained liquor at different gestation. Wong SF, Chow KM, Ho LC. 2002, J Obstet Gynaecol , Vol. 22, pp. 594-599.
9. Meconium staining and the meconium aspiration syndrome.Unresolved issues. Wiswell TE, Bent RC. 1993, Pediatr Clin North Am, Vol. 40, pp. 955-81.
10. Meconium aspiration syndrome: pathophysiology and prevention. Klinger M C, Kruse J. 1999, J Am Board Fam Med.1999;12(6)., Vol. 12, p. 6.
11. Meconium-stained amniotic fluid and the meconium aspiration syndrome. An update. Cleary GM, Wiswell TE. 1998, Pediatr Clin North Am. , Vol. 45, pp. 511-29.
12. Pancreatic phospholipase A2 contributes to lung injury in experimental meconium aspiration. Sippola T, Aho H, Peuravuori H, Lukkarinen H, Gunn J, et al. 59, 2006, Pediatr Res, pp. 641-645.
13. Meconium aspiration syndrome and extracorporeal membrane oxygenation. Davis PJ, Shekerdemian LS. 2001, Arch Dis Child Fetal Neonatal , Vol. Ed 84, pp. F1-3.
14. Meconium in health and sceince. Antonowicz I, Shwachman H. 1979, Adv pediatr26, pp. 275-310.
15. Isolation ,composition and reactivity of the neutral glycoproteins from human meconium with specificities of ABO and lewis system. Côté RH, Valet JP. 1976, biochem j 153, pp. 63-73.
16. Meconium-induced umbilical vascular necrosis in abortuses and fetuses: a histopathologic study for cytokines. . Sienko A, Altshuler G. 94, s.l. : Obstet Gynecol, 1999.
17. Effect of intrapartum oropharyngeal (IP-OP) suction on meconium aspiration syndrome (MAS) in developing country: A RCT. Nangia S, Pal MM, Saili A, Gupta U. 2015, Resuscitation , Vol. 97, pp. 83-87.
18. The epidemiology of meconium aspiration syndrome: incidence, risk factors, therapies, and outcome. Dargaville PA, Copnell B. s.l. : Australian and New Zealand Neonatal Network, 2006, Pediatrics 117, Vol. 117, pp. 1712-1721.
19. Meconium-stained fluidâ Perinatal outcome and obstetrical management in a low risk suburban population. Becker S, Solomayer E, Dogan C, Wallwiener D, Fehm T. 2007, Eur J Obstet Gynecol Reprod Biol , Vol. 132, pp. 46-50.
20. Meconium Stained Amniotic Fluid: Factors affecting Maternal and Perinatal Outcomes. Sori DA, Belete A, Wolde M. 8, South West Ethiopia : Gynecol Obstet, 2016, Vol. 6, p. 394. ISSN: 2161-0932.
21. Fetal outcome in patients with meconium stained liquor. Kumari R, Srichand P, Devrajani BR, Shah SZ, Devrajani T, et al. 2012, J Pak Med Assoc , Vol. 62, pp. 474-476.
22. Oro-naso-pharyngeal suction at birth: effects on respiratory adaptation of normal term vaginally born infants. Estol PC, Piriz H, Basalo S, Simini F, Grela C. 1992, J Perinat Med , Vol. 20, pp. 297-305.
23. Predictors of meconium stained amniotica: possible strategy to reduce neonatal morbidity and mortality. Naveen S, Kumar SV, Ritu S, Kushia P. 2006, J Obstet Gynecol India. , pp. 514-7.
24. KA Lee. SM Lee. HJ Yang, . CW Park,. S Mazaki-Tovi. BH Yoon,.and R Romero.J. 24(7), s.l. : Matern Fetal Neonatal Med. , jul 2011 , pp. 880-885.
25. To study the perinatal outcome in meconium stained amniotic fluid. Dr Jyoti rokade, Dr Vidya Mule , Dr Girish Solanke. 7, miraj : s.n., july 2016 , Vol. 6, pp. 42-43. ISSN 2250-3153.
26. Should we worry about meconium? A controlled study of neonata loutcome. K., Saunders. 32(1), s.l. : Trop Doct, 2002, pp. 7-10.
27. A one year cross sectional study of management practices of meconium stained amniotic fluid and perinatal outcome. Patil KP, Swamy MK, Samatha K. 56, 2006, Obstet Gynecol India , pp. 128-30.
28. Association of meconium stained amniotic fluid with perinatal outcome in pregnant women of 37-42 weeks gestation. Naqvi SB, Manzoor S. 27, 2011, Pak J Surg, pp. 292-298.
29. Management strategy in case of meconium stained amniotic fluid. . Pop VJ, Kuppens SM. 90, 2014, Early Hum Dev, pp. 341-342.
30. Delivery room management of the apparently vigorous meconium-stained neonate:results of the multicenter, international collaborative trial. Wiswell TE, Gannon CM, Jacob J, Goldsmith L, Szyld E, et al. 2000, Pediatrics , Vol. 105, pp. 1-7.


[bookmark: _Toc508620394]Annex
[bookmark: _Toc508620395]Annex I: Apgar score table
	
	0 point
	1 point
	2 point

	Heart rate.
	Absent.
	<100bpm
	>100bpm

	Respiratory effort.
	Absent.
	Slow irregular
	Good crying

	Muscle tone.
	Flaccid.
	Some extremity flexion
	Active motion.

	Reflex irritability
	No response.
	Girmus.
	Vigorous crying.

	Color.
	Blue, pale.
	Body pink, 
Extremities blue.
	Completely pink





[bookmark: _Toc508620396]Annex 2: Consent form
Introduction: 
My name is Dr Lemi Belay. I am a postgraduate student at the SPHMMC, department of Obstetrics and gynecology. I am carrying out a research to determine perinatal outcome of MSAF among laboring mothers compared with those with clear liqiour at Saint Paulo’s Hospital. You are hereby invited to participate in the study. Note that it is your right to decide if to participate in the study or not to participate.  Your refusal to participate in the study will not interfere with the services you are getting currently at the Saint Paulo’s hospital. 
Objectives of the study: The broad objective of the study is to determine perinatal outcome of MSAF compared with clear liquor at the saint Paulo’s hospital. 
What the study entails: If you accept to participate on the study I will take information about your pregnancy, labour and outcome of it after delivery and on the 7th day after delivery. There will be no procedures or tests done on you. 
Benefits of the research: the study will help us to determine the best management approach for patients in labour with MSAF to optimize their perinatal outcome. 
Potential risks: there are no risks anticipated in this study. You are assured that the information you will provide will not be linked to you directly and your personal details will not be revealed to any person. Voluntarism: It is your right to decide if you want to participate in the study or not. Your decision will not interfere with the services you are provided for at Saint paulos Hospital. 
Follow up schedule: the health condition of your new born will be checked on 7 the day after delivery.
Further information: for more information, you can contact the researcher through Telephone 0921173603  
Researcher’s statement: I confirm that I have exhaustively explained the study to the participant and sought voluntary informed consent from her 
Signed…………………………………Date………/…………/20………  
Respondent’s Statement: I conform that this study has been explained to me and all the questions satisfactorily answered to me by the interviewer. 
Sign/Thumb Print……………………………Date………/…………/20……….


የስምምነት  ፎርም 
መግቢያ ፡ ስሜ ዶ/ር ለሚ ይባላል፡፡ እኔ በቅ/ጳ/ሆ/ሚ/ሜ/ኮ በማህጸን እና ጽንስ ህክምና ትምህርት ክፍል የድህረ ምረቃ ተማሪ ነኝ፡፡
· ሙኮኒየም  የተቀለም እንሽርት ውሃ ያላቸው እናቶች የሚወለዱ ህጻናት ከሙኮኒየም ከሌላቸው እናቶች የሚወለዱ ህጻናት ሲነጻጸር ያለውን ሁኔታ በጥናት ላይ ነኝ፡፡ 
· እርሶ በጥናቱ ላይ እንዲሳተፉ ተጋብዘዋል፡፡ 
· በጥናቱ ላይ ያለመሳተፍ መብትዎ የተጠበቀና ባለመሳተፍዎ በሆስፒታሉ የሚያገኙትን   አገልግሎት አይከለክሉም፡፡
· የጥናቱ ዋና አላማ በቅ/ጳ/ሆ በሙኮኒየም የተቀለመ እንሽርት ውሃ ባላቸው እናቶች የሚወለዱ ሕጻናት ሁኔታ በሙኮኒየም ከሌላቸው እናቶች የሚወለዱ ህጻናት ሲነጻጸሩ ያላቸው ህጻናትን ማጥናት ነው፡፡
· በጥናቱ ላይ ከተሰማው የተወሰኑ ጥያቄዎችን ይጠየቃሉ፡፡
· የጥናቱ ጊዜ እርሶ ላይ ምንም አይነት ምርምር አይሰራም፡፡ 
· በጥናቱ ላይ በመሳተፍ ምንም አይነት ጥቅም ወይም ጉዳት የለም ምንአልባት ትንሽ ደቂቃዎች ከእርሶ ጋር ማሳለፍ ከሆነ ብቻ ነው፡፡
· የእርሶ ማንነትና ስለማንነትዎ የሚገልጽ መረጃዎችን ለማንም አሳልፈን እንደማንሰጥ እናረጋግጣለን፡፡
· በጥናቱ ላይ የመሳተፍና ያለመሳተፍ መብቶ የተጠበቀ ነው፡፡
· በጥናቱ ላይ ባለመሳተፍዎ በሆስፒታሉ የሚሰጥ ህክምና ተጠቃሚነት አይከለከሉም፡፡
· ለበለጠ መረጃ ዋና አጥኚውን በስልክ ቁጥር 0921173603 ማግኘት ይችላሉ 
የአጥኚው መተማመኛ ቃል :ስለጥናቱ ለተሳታፊዋ በደንብ ማስረዳቴን እናተሳታፊዋም ለመሳተፍ መስማማትዋን አረጋግጣለሁ 
ፊርማ-------------------
ቀን ----------------------
የተሳታፊዋ መተማመኛ ቃል : ስለጥናቱ በደንብ መረዳቴን እና ለመሳተፍ መስማማቴን አረጋግጣለሁ፡፡
ፊርማ----------------ቀን --------------------



[bookmark: _Toc508620397]Annex III: Data collection format.
            Part I: Demographic Characteristics
1. Card No…………
2. Mother or father phone number….………..
3. Age-----------
4. Religion? 1. Orthodox2.Protestant3.Muslim4.Others (specify)………………………
5. What level of education? 1. None 2. Primary school 3. High school 4. College 
6. What was the mothers’ occupation? 1. Daily labourer 2. Student 3. Employed 4. Housewife 5. Other ……………………
7. What was the marital status? 1. Single 2 .Married 3. Divorced 4. Widowed
Part II: Obstetric Characteristics
1) Gravidity…….
2) Parity……….
3) Gestational age in weeks --------------
4) Attended ANC?  1. Yes 2. No
5) Stage of labor at admission to labor ward 1.LFSOL 2. AFSOL 3.SSOL 4.CPD 5.OL
6) Duration of labor in hours ………………………
7) Onset of labor 1.spontanous 2. Induced.
8) If induced labor what is the indication…………………………
9) Duration of rupture of membrane in hours ………………………. 
10) What’s liquor status 1.Clear 2.grade one meconium 3. grade two meconium 4.grade three meconium
11) Any concomitant obstetric or medical complication? 1. Chorioamniotis 2. abruption 
3. Hypertensive disorder 4.Growth restriction 5. Others 
12) Method used to follow FHB in labor 1.CTG and continues   2.  Pinard fetoscope with intermittent 3. Mixed both methods.
Part III: Delivery Characteristics
           1)  Mode of delivery 1. SVD   2.CS 3. Instrumental delivery 4 .Destructive delivery.
2) Indication for CS or instrumental delivery………………………………………………
3) Weight of the neonate ----------------------------------
4)  Outcome of delivery 1. Apparently health 2. Still birth 3.Early neonatal death. D.Needs resuscitation and health after 5.Referred to NICU
5)  Meconium sucked from Oro-pharynx?  1. Yes 2. No 
6)1st and 5th minute Apgar score. 1. <4   2.4-6 3.7 or greater.
7) If referred to NICU, admission diagnosis at NICU? …………………………………
8)  Outcome of the neonate at seventh post natal day 1. Alive 2. Died 
9) If dead cause of death……………………………………………………………
Part IV: Mothers cell phone interview about neonate on 7th post natal life.
1) How was your newborn?
2) Was your baby breast feeding?  How often?
3) Did u take your baby to health facility after delivery? If yes why?
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