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Abstract: Background: Oxidative stress was proposed to play a role in pathophysiology of prematurity. N-  
acetylcysteine had been hypothesized to have preventive role on prematurity. Aim of the work: to study the effect of 

N-acetylcystiene in prevention of idiopathic preterm labor. Patients and methods: it was an clinical longitudinal 

prospective observational study conducted in Obstetrics & Gynecology department, Al-Azhar University hospital, 

New Damietta at the period from January to December 2015. It included 50 Pregnant women with previous history 

of idiopathic preterm labor. All included Pregnant women were submitted to: 1) Careful history taking, clinical 

examination and investigations. IL-8 was measured before administration of N-acetylcystiene. Then, each patient 

received daily dose of 0.6 g of NAC in oral effervescent from. The duration of NAC administration extended from 

24 to 36 weeks’ gestation. All females were followed up for nausea, vomiting, and other side effects of (NAC), after 

the end of treatment course, we take another blood sample at 36
th

 weeks’ gestation to measure IL-8 after N-

acetylcystiene administration. Finally, all pregnant women followed up to labor and pregnancy outcomes were 

documented. Results: Five Pregnant women (10%) discontinued taking NAC owing to nausea, vomiting, headache 

and low blood pressure, 45 pregnant women which continued taking NAC, in whom there were a highly statistical 

significant deference between Value of IL-8 before NAC administration at 24 weeks with after 36 weeks when (p-

value was <0.001) and mean±SD 0.89±0.66 At 24 weeks while At 36 weeks after NAC administration was 

0.39±0.56. Conclusion: Using N-acetylcysteine in preventing preterm labor by affection on IL-8 as a pro-

inflammatory cytokine could potentially be clinically useful in the management of preterm labor. As it is a simple, 

well-tolerated and inexpensive agent.  
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1. Introduction  

Premature birth is now the biggest global killer 

of young children, with more than 1 million children 

dying each year due to the complications of preterm 

birth, mostly in the developing world (WHO, 2014).  
Preterm birth, defined as delivery before 37 

weeks of gestation, has a global prevalence of 9.6 %. It 

is the leading cause of neonatal morbidity and 

mortality and is responsible for approximately 70 % of 

all neonatal deaths and 40 % of childhood neurological 

morbidities. (Fernando et al., 2015).  
Preterm birth accounts from 5–18% of all live 

births worldwide and is a significant contributor to 

infant mortality and long-term morbidity including an 

increased risk of severe impaired neurodevelopment 

and respiratory complications (Blencowe et al., 2012).  
Oxidative stress, which is associated with 

pregnancy and infection, activates nuclear factor 

alpha, and interleukins-6 and interleukins-8. This leads 

to increased prostaglandin and cyclooxygenase-2 

synthesis and induces the expression of matrix 

 
 
 
metalloproteinase P, which is implicated in preterm 

labor (Amin et al., 2008).  
Interleukin-8 (IL-8) belongs to the class of pro 

inflammatory chemokines defined by the position of 

two cysteine groups and is synthesized predominantly 

by monocytes. Its active form effectively activates 

neutrophil granulocytes, advancing the chemotaxis 

and synthesis of myeloperoxidase, thus suggesting a 

critical role in host defense to infectious diseases  
(Attaurrahman et al., 2010).  

The presence of increased concentration of IL-8 

in a variety of biological fluids including maternal 

and/or fetal blood, amniotic fluid, urine, cervical 

and/or vaginal secretions and placental tissue is an 

independent risk factor for preterm labor (Hashemi  
and Shahshahan, 2014).  

There is a growing interest in therapeutic 

interventions target inflammatory labor cascade by 

blocking the production of pro-inflammatory 

mediators or up-regulating anti-inflammatory 

mediators and/or the exogenous administration of anti- 
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inflammatory or pro-resolution mediators (Ng et al., 

2015).  
There is a relationship between increased risk of 

spontaneous preterm delivery and high IL-8 levels  
(Tosun et al., 2010; Rode et al., 2012; Cemgil 

Arikan et al., 2012). However, there is no conclusive 

data on the early pregnancy cytokine levels and birth 

outcomes (Elksne et al., 2013).  
N-acetylcysteine (NAC) is an acetylated cysteine 

residue, an optimal state has been demons trated to be 

of primary importance if attempting to optimize the 

protective ability of the cell to oxidative stress 

(Kerksick and Willoughby, 2005).  
The present study was designed to investigate the 

effect of N-acetylcystiene in prevention of preterm 

labor by decreasing IL-8 as pro-inflammatory 

cytokine. 
 
2. Patients and methods  

This clinical longitudinal prospective 

observational study was conducted in Obstetrics and 

Gynecology department, Al-Azhar University hospital 

(New Damietta) at the period from January to 

December 2015. It included 50 pregnant women, with 

previous history of idiopathic preterm labor in the 

gestational age between 24 to 36 weeks. 

Inclusion criteria:  
All pregnant women between 24

th
 and 36

th
 

weeks of pregnancy who had history of one or more 
spontaneous preterm labor of a live born singleton 

fetus.  
Exclusion criteria:  

pregnant women who had one or more of the 

following were excluded from the study: 1) Multiple 

pregnancy; 2) Threatened abortion in the current 

pregnancy; 3) Rupture of membranes; 4) History of 

incompetent cervical os; 5) Cerclage performed in 

previous or current pregnancy; 6) Recognized risk 

factors for preterm labor as bacterial vaginosis (BV) in 

the current pregnancy; 7) Intrauterine fetal death, 

polyhydramnios and fibroid uterus; and 8) 

Hypertensive disorder or any health problem possibly 

ends with iatrogenic preterm labor.  
All included pregnant women were submitted to: 

1) Careful history taking (personal- present- past) to 

check for the inclusion and exclusion criteria and 

Investigations (complete blood picture, random blood 

sugar, ABO grouping, RH typing and urine analysis, 

ultrasound examination).  
Explanation of the study aim for each one of 

patients were done and an informed consent for 

participation in the study was  obtained before 

completing a written sheet including (patient name, 

age, gravidity, parity, number of full term labor, 

number of preterm labor also body mass index was 

calculated. 

 

 

In addition, to routine investigations, we collect a 

1ml blood sample from each patient at booking at 24
th

 

week of gestation. Samples were collected into a 

serum separator tube. Serum was separated and stored 

at -20°C till the time of analysis. 

We measure IL-8 by ELIZA kits before 

administration of N-acetylcystiene. Then, each patient 

received a daily dose of 0.6 g of NAC in oral 

effervescent from (Acetylcystiene, Sedico, Egypt). 

The duration of NAC administration extended from 24 

to 36 weeks’ gestation (12 weeks). All pregnant 

women were followed up for nausea, vomiting, and 

other side effects. After the end of treatment course, 

we take another blood sample (1 cm) from all 

pregnant women at 36
th

 weeks’ gestation to measure 

IL-8 after N-acetylcystiene administration. Finally, all 

pregnant women followed up to labor and pregnancy 

outcomes were documented.  
Statistical methods: 

Statistical presentation and analysis was 

conducted using the IBM, SPSS version 20 (SPSS Inc, 

USA, Chicago). Numerical data were presented as 

arithmetic mean and standard deviations. In addition, 

minimum (min) and maximum (max) values were 

presented. Categorical data were presented as relative 

frequency and percent distribution. For comparison 

between two means, independent samples (t) test was 

used. P value < 0.05 was considered significant. 
 

3. Results  
In the present study, 50 pregnant females were 

included. Their age ranged between 19-35 years (mean 

±SD; 26.34±4.12), gravidity ranged between 2-7 

gravid (mean± SD; 3.92±1.16), parity ranged between 

1-6 Para (mean ±SD; 2.88±1.17), their weight range 

between 60-117 kg (mean ±SD; 380.28±15.58) and 

with previous history of preterm labor ranged between 

1-5 preterm labors (mean ±SD; 1.78±1.0) (Table 1). 

There was a highly statistical significant deference 

between Value of IL-8 before NAC administration at 

24 weeks with after 36 weeks when (p-value was 

<0.001) and mean ±SD At 24 weeks was 0.89±0.66 

while At 36 weeks after NAC administration was 

0.39±0.56 (table 1).  
In the present study, five patients (10%) 

discontinued taking NAC owing to nausea, vomiting, 

headache and low blood pressure. Thirteen patients 

(26.0%) continued NAC and tolerated side effects 

while, thirty-two patients continued without reported 

complaints (table 2). At 24 weeks of gestation IL-8 

value among pregnant females whose infants were 

admitted to incubator was significantly lower than 

those whose infants were not admitted to incubator (P-

value <0.05). However, at 36 weeks of gestation IL-8 

value among pregnant females whose infants were 

admitted to incubator was significantly higher than 
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 those whose infants were not admitted to incubator (P- value <0.05) (table 3).    

 Table (1): demographic and laboratory data of studied females   
 Variable Mean ±SD Min-Max (range)  

 Age (years) 26.34±4.12 19-35   

 Body weight (kg) 80.28±15.58 60-117   

 Body mass index (kg/m
2
) 30.07±4.61 24-45   

 Gravidity 3.92±1.16  2-7   

 Parity 2.88±1.17  1-6   

 Previous full-term labors 1.14±0.78  0-3   

 Previous pre-term labors 1.78±1.0  1-5   

 IL-8 at 24 weeks’ gestation (n=50) 0.89±0.66  0.010- 2.25   

 IL-8 at 36 weeks gestation (n=45) 0.44±0.56  0.00 – 1.80  

NB: Paired (t) was 4.41, p < 0.001* when compared IL-8 at 24 weeks to IL-8 at 36 weeks. 

 

Table (2): Side effects of NAC administration  

Variable Statistics 

Discontinued treatment 5/50 (10.0%) 
Nausea 2/5 (40.0%) 

Vomiting 2/5 (40.0%) 

Headache &Low blood pressure 1/5 (20.0%) 

Continued treatment and tolerated side effects  13/50 (26.0%) 
Nausea 6/13(46.1%) 

Vomiting 4/13(30.8%) 

Headache 2/13(15.4%) 

Low blood pressure 1/13(7.7%) 

Continued with no complaints  32/50( 64%) 

 

Table (3): Relation between value of IL-8 before (24 weeks) and after NAC administration (36 weeks) and 

neonatal incubation 

parameter Baby incubation Baby not-incubated t P value 

IL-8 Mean SD Mean SD   

At 24 weeks’ gestations 0.966 0.646 0.182 0.072 2.69 0.010* 

At 36 weeks’ gestation 0.398 0.528 1.385 0.145 2.60 0.012* 

 
4. Discussion 

 
Preterm birth is defined as delivery before 37 

completed weeks of gestation and has a global 

prevalence of 9.6 %. It is the leading cause of neonatal 

morbidity and mortality and is responsible for 

approximately 70 % of all neonatal deaths and 40 % of 

childhood neurological morbidities (Fernando et al., 

2015). It had been reported that, presence of higher 

amounts of IL-8 in different biological body fluids 

(e.g., maternal and/or fetal blood, amniotic fluid, urine, 

cervical and/or vaginal secretions and placental tissue) 

is an independent risk factor for preterm labor 

(Hashemi and Shahshahan, 2014). N-acetylcysteine 

(NAC) is an acetylated cysteine residue, and gaining 

primary importance of its action to protect cell against 

oxidative stress (Kerksick and Willoughby, 2005). 

Oral NAC administration to females with previous 

preterm birth and along with progesterone after 16 

weeks of pregnancy was found to protect against 

 
preterm birth recurrence and improve neonatal 

outcome (Shahin et al., 2009).  
There is a relationship between increased risk of 

spontaneous preterm delivery and high IL-8 levels  
(Tosun et al., 2010; Rode et al., 2012; Cemgil 

Arikan et al., 2012). However, there is no conclusive 

data on the early pregnancy cytokine levels and birth 

outcome (Elksne et al., 2013).  
This cohort prospective study was conducted in 

Obstetrics and Gynecology department, Al-Azhar 

University hospital (New Damietta) at the period from 

January to November 2015. It included 50 cases, with 

previous history of idiopathic preterm labor in the 

gestational age between 24 weeks and 36 weeks. 

Effect of N-acetylcystiene in prevention of preterm 

labor by affection on interleukin-8 as pro-

inflammatory cytokine was evaluated.  
In the current study, the mean age was 26.340 ± 

4.119 years. This is in accordance of a study of 

Parker et al. (2014), who found that, the mean age of 
 

 



                                                                      Volume 4, 2017 

4 

 

 
 

 

mothers who had spontaneous preterm labor is 28.0 ± 

6.6 years.  
In the current study, studied patients had 

increased body weight 80.280±13.577 kg and body 

mass index 30.074±4.611 kg/m
2
. Among studies 

examining associations of pre-pregnancy obesity and 

spontaneous preterm birth, three reported higher risk 

(Wise et al., 2010; Cnattingius et al., 2013; Nohr et 

al., 2007); another one reported lower risk (Hendler 

et al., 2005), whereas one found no association  

(Parker et al., 2014). Lack of consistency in findings  

could be due to lack of adjustment by factors 

associated with preterm birth such as gestational 

weight gain (Cnattingius et al., 2013) smoking, or 

illicit drug use (Hendler et al., 2005), or due to 

inconsistent cut points of maternal BMI to define 

obesity and gestational age (Parker et al., 2014).  
In the current study, obstetric history revealed 

that, gravidity was 3.920 ±1.175 and parity was 2.88 

±1.17. Chen et al. (2014) reported that, gravidity was 

1.74±1.15 and parity was 1.17±0.42. these results are 

in contradiction to that of the present study and it may 

be due difference in inclusion and exclusion criteria; 

as Chen et al (2014) included primipara in their study 

and history of preterm labor wasn't of their inclusion 

criteria.  
We found no major maternal or fetal adverse 

effects of NAC use, apart from 10% of patients 

discontinued taking NAC owing to nausea, vomiting, 

headache and low blood pressure, this agrees with 

Shahin et al. (2009), as they found 11.4% 

discontinuation rate due to nausea and vomiting.  
In the current study it was found that in women 

who didn't continue on NAC 60% of their neonates 

were admitted to incubator, while women who 

continued on NAC 4.4% of their neonates were 

admitted to incubator, with high significant difference 

(P-value <0.001). This agrees with the finding of 

Shahin et al. (2009), who in a randomized, double 

blind, placebo-controlled trial with 280 women 

between 16 and 18 weeks of pregnancy, found that, 

females with history of previous preterm and were 

treated with N-Acetylcysteine 12.5% of their neonates 

were admitted to NICU, while those who didn't receive 

N-Acetylcysteine 43.9% of their neonates were 

admitted to NICU. The mechanisms may have 

interfered with the inflammatory cascade associated 

with term and preterm labor (Young, 2002).  
In the current study, administration of N-

Acetylcysteine was found to significantly reduced IL-8 

level from 0.887±0.657 to 0.393±0.535 after 12 weeks 

of NAC treatment (P-value <0.001). This agrees with 

the finding of Sahib (2013), as they found that 

administration of N-Acetylcysteine caused decreased 

IL-8 by 72% respectively after using for eight weeks. 

N-Acetylcysteine, has been suggested to 

 

 

have anti-inflammatory properties by suppressing the 

activation of nuclear factor kappa (NF-kB) (Jansson 

et al., 2005). In addition, it was found that N-

Acetylcysteine inhibited the production of TNF-α, IL-

6 and IL-8 in human in vitro (Gosset et al., 1999).  
In the current study we found that those 

continued administration of NAC has ability to 

prolong gestational weeks and reduce risk of preterm 

labor in pregnant women with history of previous 

preterm labor. This agrees with the finding of Amin et 

al. (2008), who investigated the use of NAC for the 

treatment of unexplained recurrent pregnancy loss in a 

large cohort of patients, as they found that NAC 

therapy was associated with significant prolongation 

of gestation in patients with a history of unexplained 

recurrent pregnancy loss. They explained that as; 

miscarriage and pregnancy have been associated with 

a variety of biological phenomena including increas ed 

oxidative stress, angiogenesis and apoptosis.  
In a successful pregnancy, however, changes 

occur within the peripheral blood that offer protection 

from the negative effects of free radicals (Jenkins et 

al., 2000). It has been shown that oxidative stress  is 

associated with glutathione depletion and damage of 

the fetus (Buhimschi et al., 2003). In addition, it may 

trigger apoptosis, the consequences of which could be 

counteracted by the antioxidant properties of NAC 

(Jauniaux et al., 2003). It is also likely that lower 

expression of angiogenesis related and apoptosis -

related genes is associated with recurrent pregnancy 

loss (Choi et al., 2003).  
From the previous mentioned data, it was found 

that oral administration of NAC, which is cheap and 

well tolerated, for women with previous history of 

idiopathic preterm birth in the 24
th

 week of pregnancy 

was able to protect against preterm birth recurrence 

and improve neonatal outcome through its ability to 

decreases maternal serum value of IL-8. 
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