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INTRODUCTION 

reterm labor is defined as the presence of uterine 

contractions of sufficient frequency and intensity to effect 

progressive effacement and dilatation of the cervix prior to term 

gestation (between 24 and 37 weeks) (Haram et al., 2003). 

Preterm labor is the single most important complication 

of pregnancy in the absence of congenital abnormality. It 

accounts for 75% of early neonatal morbidity and mortality, 

making this disorder has a global clinical, social, and economic 

burden (Beck et al., 2010). 

 It is usually difficult to identify the cause of spontaneous 

preterm labor so part of the difficulty in preventing preterm 

birth is its multifocal etiology. The relative frequencies of the 3 

major subcategories of preterm birth are the following: 

spontaneous preterm labor (50%), Delivery for maternal or fetal 

indications (30%) and preterm premature rupture of membranes 

or PPROM (20%) (Goldenberg et al., 2008).  

Recent screening strategies for preterm delivery have 

focused on early identification of patient at risk, enabling 

earlier intervention for preterm labor. Hence, it is extremely 

important to establish a reliable predictor of preterm birth to 

plan the management strategy. The use of biological markers to 

enhance clinical accuracy in predicting preterm birth and to 
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identify those women at risk has been recently proposed 

(AHRQ, 2000). 

Serum amyloid A (SAA) the most prominent 

representative amongst acute-phase proteins can reach plasma 

levels 500 to 1000 fold greater than in the non-inflammatory 

state, thus representing an ideal marker for clinical use. 

Measurements of acute-phase proteins in serum are of value in 

the assessment of the activity and response to therapy of 

inflammation in several diseases. In most studies, a parallel 

increase of SAA and CRP has been observed, although some 

studies have delineated SAA as the more sensitive 

inflammatory parameter (Malle et al., 1993). 

SAA is a member of apolipoproteins associated with 

high-density lipoproteins in plasma. It is also associated with 

inflammatory response highly similar to erythrocyte 

sedimentation rate and C-reactive protein (CRP) (Köseoğlu et 

al., 2014). 

Stimulation of hepatic production of acute-phase proteins 

is by proinflammatory cytokines. The functions of positive 

acute-phase proteins (APP) are regarded as important in 

optimization and trapping of microorganism and their products, 

in activating the complement system, in binding cellular 

remnants like nuclear fractions, in neutralizing enzymes, 

scavenging free hemoglobin and radicals, and in modulating the 

host's immune response (Jain et al., 2011). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21430962
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SAA causes the priming of neutrophils, which 

contributes to bacterial death and activates the synthesis of 

proinflammatory cytokines. Moreover, SAA seems to induce 

adhesion, migration, tissue infiltration, and secretion of 

neutrophil enzymes. All these activities indicate an important 

role in host defence, prevention of infection, and repair (Jain et 

al., 2011). 

Studies have examined direct effects of SAA on a 

number of immune cells. For instance, SAA has been reported 

to cause chemotaxis of several cell types. The receptor that 

causes the chemotactic activity was identified as formyl peptide 

receptor1 (FPRL1), which is a low-affinity receptor for N-

Formyl-methionyl-leucyl-phenylalanine (FMLP) and binds to 

lipoxin A4.6 This receptor has also been identified as being 

responsible for other activities such as neutrophil IL-8 release 

or intracellular calcium mobilization (Shah et al., 2006). 

In PTL, infection or inflammation results in the release 

of proinflammatory cytokines that stimulate matrix 

metalloproteases (MMPs) and prostaglandin synthesis resulting 

in uterine contractions, the regulation of SAA gene expression 

occurs at the level of transcription. Although there are various 

pathways and transcription factors that can activate SAA 

expression under different conditions, SAA gene expression in 

inflammation is induced by various proinflammatory cytokines 

(Hagihara et al., 2004). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21430962
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AIM OF THE WORK 

he aim of the current study is to assess levels of maternal 

serum amyloid A protein in pregnant women with preterm 

labour. 

Research question: 

In pregnant women complicated with preterm labour, is 

there a relation between maternal serum amyloid A level and 

preterm labour? 

Study hypothesis: 

In pregnant women with preterm labor, serum amyloid A 

level may be elevated.  
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PRETERM LABOUR 

reterm birth with its associated morbidity and mortality 

still represents one of the most unresolved obstetrics and 

gynaecology. Preterm labor is defined as the occurrence of 

uterine contractions of sufficient frequency and intensity to 

effect progressive effacement and dilation of the cervix prior to 

term gestation (between 24 and 36 weeks) (Malgorzata et al., 

2013). Prediction of preterm delivery in women with preterm 

uterine contractions or signs of preterm labor is critical because 

if these women are identified they can be referred to 

appropriate medical centers (Maryam et al., 2012). 

According to Stacy et al. (2009), preterm labour can be 

subdivided according to gestational age to: 

1. Extreme prematurity: births occur at less than 28 weeks 

(about 5%). 

2. Severe prematurity: preterm births occur at 28-31 weeks 

(about 15%). 

3. Moderate prematurity: preterm births occur at 32-33 

weeks (about 20%). 

4. Near-term: preterm births occur at 34-36 weeks (about 

60-70%). 
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Epidemiology of preterm labour: 

Incidence: 

Approximately 11 million (85%) of these preterm births 

were concentrated in Africa and Asia. Fortunately, this ratio 

was altered little over the past 20 years, which has been 

attributed to changes in the frequency of multiple births, 

increase in obstetrical intervention, improved diagnosis of early 

preterm births and increased use of ultrasound for estimating 

gestational age (Joseph et al., 1998). Only about 0.5 million 

occurred in each of Europe and North America (excluding 

Mexico) and 0.9 million in Latin America and the Caribbean. 

The highest rates of preterm birth were in Africa and North 

America (11.9% and 10.6%) of all births, respectively), and the 

lowest were in Europe (6.2%) (Petrou, 2005). 

As it correlates greatly with the socioeconomic standards 

of the population, it increases much in the developing countries 

and areas of low socioeconomic levels. According to the 

demographic health survey conducted in Egypt in the year 

2004, the number of live birth in Egypt is 1.8 million/year. 

Amongst those, 18% of live births are born premature (El-

Zanaty and Way, 2006). 

Mechanism of labour: 

Preterm parturition is not necessarily the result of 

premature physiologic activation of processes that normally 
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occur at term; rather, preterm labor commonly results from 

pathologic processes (Sayres, 2010). 

Regardless of when parturition occurs in gestation, the 

process itself is generally heralded by synchronous changes in 

the myometrium and cervix that permit expulsion of the fetus 

(Smith, 2007). 

Pathophysiology of preterm birth 

The cascade of events that culminate in spontaneous 

preterm birth (Fig. 1), has several possible underlying 

pathways, an hour of these pathways are supported by 

considerable clinical and experimental evidence (Lockwood et 

al., 2005). 

1) Excessive myometrial and fetal membrane 

overdistention.  

2) Decidual haemorrhage. 

3)  Precocious fetal endocrine activation. 

4) Intrauterine infection or inflammation. 
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Fig. (1): Showing pathological process implicated in preterm birth 

syndrome (Romero et al., 2006). 

These pathways may be initiated weeks to months before 

clinically apparent preterm labor actually manifests. The 

processes leading to preterm parturition may originate from one 

or more of these pathways. For example, intrauterine infection 

or inflammation and placental abruption often coexist in 

preterm births (Hartmann et al., 1999). 

Risk Factors 

Defining risk factors for prediction of preterm birth is a 

reasonable goal for several reasons. First, identification of at-

risk women allows initiation of risk-specific treatment. Second, 

the risk factors might define a population useful for studying 

specific interventions. Finally, identification of risk factors 
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might provide important insight into mechanisms leading to 

preterm birth (Goldenberg et al., 2008). 

To be more specific, there are many maternal or fetal 

characteristics that have been associated with preterm birth, 

including: 

A- Maternal characteristics 

B- Psychological characteristics. 

C- Obstetric history (such as past reproductive factors). 

D- Factors in a current pregnancy. 

E- Infections. 

F- Preterm labor of unknown origin (idiopathic) 

A. Maternal characteristics: 

1. Maternal age: 

For a long time, adverse health consequences of teenage 

pregnancies were solely attributed to the young maternal age. 

Obstetric risk factors such as increased risks of anaemia, 

preterm labour, urinary tract infections, hypertension, 

preeclampsia, a high rate of caesarean sections but also preterm 

birth, low birth weight and growth restriction of the newborns 

were reported (Kirchengast, 2009). The incidence of preterm 

labor is higher for women less than 20 years of age, not only 

for the first pregnancy but also for the second or third. Mothers 

35 years or older at first delivery are at the highest risk. 
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However, maternal age exceeding 35 is not associated with 

increased incidence of preterm birth unless childbearing begins 

after 35 years (Morgan et al., 2007). Pregnancy at or beyond 

the age of 40 for the first time is associated with an increased 

risk of preterm labour (Hoffman et al., 2007). 

2. Maternal general condition: 

Maternal medical disorders such as thyroid disease, 

asthma, diabetes, and hypertension, are associated with 

increased rates of preterm delivery, many of which are 

indicated because of maternal complications (Goldenberg et 

al., 2008). 

3. Racial factor: 

In the USA and in the UK, women classified as black, 

African American, and Afro-Caribbean are consistently 

reported to be at higher risk of preterm delivery: preterm birth 

rates are in the range of 16.18% in the black women compared 

with 5-9% for white women. Black women are also three to 

four times more likely to have a very early preterm birth than 

women from other racial or ethnic groups (Stacy et al., 2009). 

Over time, the disparity is preterm birth rates between black 

and white women has remained largely unchanged and 

unexplained and contributes to a cycle of reproductive. It was 

also found that vaginal infections are more frequent among 

black than white pregnant women and this may increase the 

risk of preterm birth (Goldenberg et al., 2008). 
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The paternal black race is associated with an increased 

risk of preterm birth in white mothers, which suggests a 

paternal contribution to fetal genotype that ultimately 

influences the risk for preterm delivery (Simhan et al., 2008). 

4. Lifestyle factors: 

a. Occupational factors: Females performing heavy manual 

work have a higher incidence of preterm labor than those 

who enjoy secondary life (Henricksen et al., 1995). 

b. Smoking and Alcohol: both nicotine and carbon monoxide 

are powerful vasoconstrictors, and are associated with 

placental damage, and decreased uteroplacental blood flow. 

Both pathways lead to fetal growth restriction and preterm 

births. Smoking is also associated with a systemic 

inflammatory response and can increase spontaneous 

preterm birth through that pathway (Bermudez et al., 2000). 

Smoking increases the secretion of the platelet-activating 

factor and enzyme acetylhydrolase 20, which are pre-

inflammatory mediators found in the amniotic fluid of 

women with preterm labor and preterm rupture of 

membranes. This has been shown to stimulate the 

production of prostaglandin E2 in fetal membranes and to 

cause contractions in myometrial tissues. Alcohol abuse has 

been linked not only to preterm birth but also to that of brain 

damage in premature (Hatzman et al., 1995). 



Preterm Labour 

 
12 

Review of Literature 

c. Body build: Low maternal prenatal weight gain is 

associated specifically with an increased risk for preterm 

birth. Females with low body weight less than 50.8 kg are 

three times liable for preterm labor than those weighted 

more than 57.3 kg. Females with body mass index less than 

19 kg/m
2
 are meaning liable for preterm labor. It was found 

that females who consume a small amount of food were at 

higher risk for preterm labor than those who consume an 

adequate amount of food all over the pregnancy period. 

Also, females shorter than 62 inches (155 cm) are more 

liable to preterm labor. Obese/overweight women at risk of 

spontaneous preterm birth exhibit less uterine activity and 

less frequent spontaneous preterm birth before 35 weeks of 

gestation than normal/underweight women (Ehrenberg et 

al., 2009). 

d. Parity: High incidence of preterm labor was found between 

the primigravida (Orr et al., 2000).  

e. Coitus during pregnancy: There is evidence, as well as 

some scientific data suggesting an association between 

coital activity during pregnancy and preterm labor. The 

Incidence of orgasm after 30 weeks of gestation was 

significantly higher in women delivering preterm than in a 

control group delivering at term (Macones et al., 1999). 

Another study found no evidence that sexual activity in the 

late pregnancy increases a woman’s risk of preterm delivery 

between 29 and 36 weeks gestation (Sayle et al., 2001). 



Preterm Labour 

 
13 

Review of Literature 

f. Interpregnancy interval: the Interpregnancy interval is the 

number of months between delivery of the previous infant and 

conception of the current pregnancy. An interpregnancy interval 

of fewer than 6 months confers a greater than two-fold increased 

risk of preterm birth after adjustment for confounding variables. 

Furthermore, women whose first birth was preterm are far more 

likely to have a short interval than women who had a term first 

birth, thus compounding the risk. Although the mechanism is not 

clear, one potential explanation is that the uterus takes time to 

return to its normal state, including resolution of the 

inflammatory status associated with the previous pregnancy. 

Maternal depletion might be another cause because pregnancy 

consumes maternal stores of essential vitamins, minerals, and 

amino acids. A short interval decreases the opportunity to 

replenish these nutrients (Goldenberg et al., 2008). 

The risk of preterm labour and its recurrence increases 

with the short inter-pregnancies interval, even after adjustment 

for coexisting risk factors. This highlights the importance of 

counselling women with either an initial term or preterm birth 

to wait at least 12 months between delivery and conception (De 

France et al., 2007). 

B. Psychological characteristics: 

Hedegard et al. (1993) found a direct association 

between psychological stress in the 30
th
-week pregnancy and 

delivery before 37 weeks gestation. 



Preterm Labour 

 
14 

Review of Literature 

Clinical depression during pregnancy has been reported 

in up to 16% of women, with up to 35% having some 

depressive symptoms. Mothers experiencing high levels of 

psychological or social stress are at increased risk of preterm 

birth (generally > 2-fold) even after adjustment for the effects 

of sociodemographic, medical and behavioral risk factors and 

increased risk of preterm birth is unknown, a role for 

corticotrophin releasing hormone has been proposed 

(Goldenberg et al., 2008). 

C. Obstetric history: (such as past reproductive factors) 

1) Previous caesarean section: emergency caesarean section 

is a risk factor for preterm labor in subsequent pregnancies 

(Goffinet et al., 2001). 

2) Previous preterm labour: 

There is a strong association between prior preterm 

delivery and recurrent risk in the next birth. This association is 

affected by 3 risk factors: the frequency of prior preterm 

deliveries, the order in which the prior preterm delivery 

occurred, and severity of preterm delivery as measured by a 

gestational age at delivery (McManemy et al., 2007). 

A history of prior preterm deliveries places the patient in 

the high-risk category. Of the predictors of preterm birth, past 

obstetric history may be one of the strongest predictors of 

recurrent preterm birth. Given a baseline risk of 10-12%, the 
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risk of recurrent preterm birth after 1, 2 and 3 consecutive 

preterm births may be increased to approximately 15%, 30% 

and 45%, respectively (Lykke et al., 2009). 

The risk of another preterm birth is inversely related to 

the gestational age of the previous preterm birth. The 

mechanism for the recurrence is not always clear, but women 

with early spontaneous preterm births are far more likely to 

have subsequent spontaneous preterm births; women with 

indicated preterm births tend to repeat such births. Persistent or 

recurrent intrauterine infections probably explain many 

repetitive spontaneous preterm births (Goldenberg et al., 2006). 

3) Effects of previous abortions: 

There is a relationship between the number of the prior 

abortions, whether spontaneous or induced and prevalence of 

preterm labour. The relative risk of one previous abortion either 

spontaneous or induced is 1.66 & 1.55 respectively, and for two 

previous abortions either spontaneous or induced is 2.49 & 2.46 

respectively, and for three or more abortions either spontaneous 

or induced is 5.89 & 5.58 respectively. 

Induced abortions are associated with preterm delivery 

through forcible dilatation of the cervix during vaginal 

termination of pregnancy, leading to cervical incompetence 

particularly if the cervix was dilated more than 12 mm. Reports 

showed a considerable increase of the preterm birth rate after 


