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ABSTRACT 
Background and Objectives: Preterm births are a major public health concern with global 

estimates at 10.6% of all births. It is estimated at 13.5% at the Kenyatta National Hospital, 

Nairobi Kenya. Asia and Sub-Saharan Africa accounts for about 80% of all preterm births. It 

remains an obstetric dilemma. Intraamniotic bacterial invasion causes spontaneous preterm 

labour, most commonly from ascending infections. It's associated with increased maternal 

and neonatal morbidities, decreased preterm-labour onset to delivery time and poor response 

to tocolysis. There is paucity of information on identification and antimicrobial susceptibility 

patterns of the involved bacteria. The aim of this study was to determine the prevalence of 

subclinical intraamniotic bacterial infection in women in spontaneous preterm labour with 

intact membranes presenting at a tertiary teaching hospital located in SubSahara Africa, the 

identity of the bacterial isolates and their antimicrobial sensitivity. 

Design: this was an exploratory cross-sectional study involving 22 gravid women 

consecutively recruited from the antenatal and labour wards of Kenyatta National Hospital, 

Nairobi, Kenya.   

Methodology: 22 women with singleton pregnancies in spontaneous preterm labour with 

intact membranes were consecutively sampled and recruited in the study. Informed consent 

was obtained. Pretested questionnaires used to collect demographic and obstetric data. 

Continuous ultrasound guided amniocentesis was performed aseptically and samples cultured 

forr presence of bacteria and their antibacterial sensitivity. Descriptive analysis was applied 

and prevalence of subclinical intra-amniotic bacterial infection calculated. Bacterial isolates 

and their antimicrobial susceptibility were described in proportions. 

Results: 22 gravid mothers in spontaneous preterm labour with intact membranes were 

recruited with a mean age of 26.7 years (SD 6.3). 36% and 41% had primary and secondary 

level of education respectively. 36% were primi-gravida.  68% presented at gestational ages 
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of 32-36weeks. There was bacterial growth in amniotic fluid samples from 2 of the 22 

participants.  Enterococci feacalis and Staphylococcus epidermidis were the identified 

bacteria with varied anti-microbial susceptibility.  

Conclusion: The prevalence of subclinical bacterial intra-amniotic infection amongst women 

in spontaneous preterm labour with intact membranes was 9%. Spontaneous preterm labour 

with intact membranes is potentially associated with subclinical intraamniotic bacterial 

invasion and needs to be further evaluated to ascertain causative association and to guide its 

management. 

Key words: ‘Preterm-labour’, preterm –births, ‘intra-amniotic invasion’, ‘intact membranes’, 

bacteria.  
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CHAPTER 1 

INTRODUCTION 

Background and Justification 

Preterm labour remains a challenge in obstetrics care with majority being inexplicable (1). An 

increasing body of evidence suggest intra-amniotic infections being very prevalent amongst 

women with spontaneous preterm labour. This infection is often by the ascending microbes 

from the vaginal and gut flora and not uncommonly by sexually transmitted infections such as 

chlamydia trachomatis (2). In a systemic review on bacterial aetiological agents of 

intraamniotic infection and preterm birth in pregnant women, Mendz L. et al (2013) found that 

the most common bacterial phylla were Firmicutes, and Fusobacteria. Other phyla identified 

included proteobacteria, actinobacteria and bacteriodes. Mycoplasmatales (mycoplasma 

hominis, ureaplasma parvum, ureaplasma urealyticum among other taxa) and lactobacillates 

(streptococcus agalactiae, streptococcus aeroginosus, and Streptococcus mitis among other 

taxa in this order) were found in 58.9% and 25% of women respectively (2). The rate of preterm 

deliveries, peri-partum sepsis, neonatal sepsis and other neonatal morbidities amongst 

premature babies maybe reduced significantly with the right care. This right care requires 

adequate knowledge of intraamniotic space bacterial pattern in the setting of preterm labour in 

terms of prevalence of and identification of bacterial isolates and the antibacterial sensitivity 

of the isolates 

There was paucity of information on this subject in Kenya and Kenyatta National Hospital. 

This study tried to unravel the prevalence of bacterial isolates and their antimicrobial sensitivity 

patterns in subclinical intra-amniotic infections in singleton women with spontaneous preterm 

labour. 
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Studies on use of antibiotics in spontaneous preterm labour have largely been inconclusive. 

However common factor to the choice of the antibiotic in these was that they were not informed 

by any antibacterial sensitivity studies, a key component of antibacterial stewardship.  

This study was intended to provide insight into possible cause of spontaneous labour and form 

basis for consideration in the development of protocols on management of preterm labour in 

KNH. The study involved identifying women with singleton pregnancy in spontaneous preterm 

labour with intact membranes in KNH labour ward and antenatal wards. Consenting 

participants underwent ultrasound guided amniocentesis. The collected sample were submitted 

for microbial culture and sensitivity.  
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CHAPTER 2:  

LITERATURE REVIEW 

Labour before 37 completed weeks (259days) of gestation is preterm labour as defined by the 

World Health Organisation (1970). This is calculated from the first day of last menstrual period 

(4). Over 80% of preterm births occur in Africa and Middle East with worse survival chances 

in low and middle income countries (5, 6). Preterm births contribute significantly to infant 

mortalities globally. Preterm birth survivors are prone to numerous complications such as intra-

ventricular haemorrhage, neonatal sepsis and jaundice and kernicterus, feeding difficulty, 

failure to thrive and delayed milestones. They also face a lifetime disability including learning 

disability, visual and hearing problems (5, 6). Infection contributes largely to this process. 

Amniotic fluid compartment is considered a sterile environment. Studies from cultivation and 

bio-molecular studies shows that amniotic cavities are devoid of bacteria (8-9). In preterm 

labour, the prevalence of intra-amniotic bacteria invasion and infections is reportedly high. 

Various ranges are mentioned from 2% to 50%, most of which are subclinical (11-13).  

According to World Health Organisation (WHO) about 15 million babies are born too soon. 

Furthermore, the poorer families have higher rates of preterm births than their richer 

counterparts (5, 6). Developed countries seem to have increasing prevalence of preterm births 

due to increasing use of assisted reproductive technology. Preterm birth is a public health issue 

as it contributes significantly to neonatal and under five mortality but also creates a huge 

healthcare burden with a potential worse economic implication as the surviving preterm with 

various complication grow old (15,16).  

In Africa, studies done in various institutions provide varied prevalence of preterm births. The 

constant factor is preterm births are associated with high perinatal morbidities and mortalities.  

In a study on characteristics and risk factors of preterm births in a tertiary centre in Lagos, 
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Nigeria, Azeez Butali et al (2016) found that the prevalence of preterm birth was 16.8% 

amongst singleton pregnancies in the Lagos University Teaching Hospital in the period 2011 

to 2013. Older maternal age, hypertension, and premature rupture of membrane being 

significant risk factors. In the study however it was not clear the contribution of infection to 

the spontaneous preterm labour (17).  

At the university teaching hospital, Enugu in Naigeria, Iyoke C et al (2013) found a similar 

trend of preterm birth to the Lagos group with a prevalence of 16.9% in the period 1st January 

2009 and 31st December 2013 with 57% reported as spontaneous. In the study, the adjusted 

perinatal mortality rate for preterm babies was 46.1%. Adjusted early neonatal death rate were 

24.0%. This figures confirm the high contribution preterm births make towards perinatal 

mortality. 

Two studies that are unpublished done at Kenyatta National hospital exist in the university of 

Nairobi repository. Ondari et al in 2010 did a study on factors associated with preterm birth, a 

hospital based comparative cross sectional non interventional study. This study compared 

characteristics of women who had preterm delivery to those who delivered at term in the period 

15th June to 29th August 2000. He found a prevalence of spontaneous preterm births of 8.7% 

with decreasing perinatal mortality from 79.3% (28-30 weeks gestation) to 4.5% (38 weeks 

gestation). This study observed no difference in socio-demographic characteristics of the two 

groups but had antenatal clinic attendance significantly different between the groups with 

100% attendance for those women who delivered at term compared to 87% attendance among 

the preterm births. There was no statistically significant differences between the two groups in 

parity, previous preterm delivery nor inter-pregnancy interval. Similarly, Wagura et al (2011) 

found a preterm birth prevalence of 18.3%. It included medically induced preterm births thus 

the high prevalence of preterm births. In this study by Wagura, he additionally attempted to 

analyse factors that were strongly associated with early compared to late preterm birth using 
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expanded univariate analysis and found antepartum haemorrhage (three fold risk amongst early 

preterm births with OR=4.7 versus 1.7), multiple gestation (seven fold increase in risk for early 

preterm with OR=6.7), urinary tract infection in pregnancy (OR=2.5 for late preterm versus 

1.3 for early preterm), and high parity of 4 or more had increased the early preterm birth by 

nearly two folds (OR=6.2 versus 3.9). Wagura concluded based on his study findings that 

biological factors such as high parity, previous preterm delivery, pregnancy associated 

hypertension, urinary tract infection in pregnancy, antepartum haemorrhage and preterm 

premature rupture of membranes were significantly associated with preterm births. Most of this 

factors can be assessed early and prompt treatment provided in addition to early pregnancy 

screening and treatment for urinary tract infection and hypertensive diseases in pregnancy (10). 

 

Labour is a process that normally occurs at term, which is from 37 completed weeks. There is 

increasing evidence of decreased maternal morbidity and neonatal morbidity and mortality 

when mothers deliver between 39 weeks and 0 day to 40 weeks and 6 days. This has been 

called full term According to the American College Of Obstetrics and Gynecologist, adopted 

from 2012 work group, the arbitrary ‘term pregnancy’ has been replaced with early term 

(between 37 weeks Zero day to 38weeks 6 days), full term (39 weeks 0 days to 40 weeks 6 

days), late term (41 weeks 0 day to 41 weeks 6 days) and post term (42 weeks and beyond) (18, 

19). The result of this natural process is the expected delivery of a live baby and a stable mother 

who is able to enjoy the fruit of her pregnancy and motherhood as desired.  

The initiation process of labour is yet to be clear. It is however postulated that both maternal 

and foetal contributions are key. The hormonal changes that occur include reduction of 

progesterone receptors, increase in estrogen concentration relative to the progesterone levels 

and increase in production of prostaglandins through the action of phospholipase A2 especially 
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the secretory phospholipase A2 (sPLA2) (20). However some studies still dispute this role (21). 

The oxytocin receptors increase in number and concentration. Oxytocin levels increase towards 

term. It’s been shown  that the activity of oxytocinase get depressed due to increasing amniotic 

fluid acidosis towards term that is thought to reduce the removal of oxytocin in the amniotic 

space and thus allow diffusion of this important chemical through the decidua and chorion into 

the myometrium to cause uterine contractions. The foetal pituitary releases oxytocin and the 

adrenal glands release cortisol, factors that play a role in initiation of labour at term (22-25). 

New information potent that the aging process of foetal tissues could also be the basis of labour 

initiation. This line of thought harbours that senescence initiates inflammatory process that 

triggers release of immunological factors such as cytokines and chemokine that are 

proinflammatory resulting in labour initiation (26, 27). With increasing evidence supporting 

this theory, other factors such as intra-amniotic bacterial invasion that may initiate intra-

amniotic inflammation may therefore result in labour. Infection elicits inflammation which is 

associated with increasing production of inflammatory cytokines and proteins. To this, high 

concentration of inflammatory proteins and cytokines such as interluikin (IL) 6, IL 1a, 

microphage inflammatory proteins 1a, IL 1b and interleukin 4, are present in the intraamniotic 

fluid of women with intramnioitc inflammation in preterm labour. These are even much higher 

in amniotic fluid from women with spontaneous labour with intact membranes with evidence 

of intraamniotic microbial associated inflammation (28). 

Labour both at term and before term is an inflammatory process. It is associated with increasing 

release of cytokines, chemokines, prostaglandins and matrix degrading enzymes. The 

inflammatory process triggers uterine contraction, membrane rupture and cervical changes that 

results in ripening of the cervix and labour. Both innate and specific immune systems play a 

role. The dendritic cells that bridge the two immune systems also play a role in releasing 

inflammatory molecules (29. 30). The trigger to inflammatory process before term pregnancy 
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remains a difficult dilemma to unravel. It’s however been shown that intraamniotic infection 

is a trigger before term. 

Amniotic fluid and the membranes are largely sterile in uncomplicated pregnancy with intact 

membranes before labour sets in. There are however instances when the intra-amniotic content 

and membranes are invaded by microbes. A number of routes for pathogenic entry of microbes 

into intra-amniotic space exist. These are the vaginal, haematogenous spread from other body 

sites and iatrogenic. The intra-amniotic infection has been found to majorly arise from 

ascending infection from the genitourinary tract. In a systemic review on bacterial aetiological 

agents of intraamniotic infection and preterm birth in pregnant women, Mendz L. et al (2013) 

found that the most common bacterial phylla were Firmicutes, and Fusobacteria while 

proteobacteria, actinobacteria and bacteriodes were also implicated. Mycoplasmatales 

(Mycoplasma hominis, Ureaplasma parvum, Ureaplasma urealyticum among other taxa) and 

lactobacillates (Streptococcus agalactiae, Streptococcus aeroginosus, Streptococcus mitis 

among other taxa in this order) were found in 58.9% and 25% of women respectively (4).  

Neonatal sepsis have been proven to be majorly from mixed genital flora. These are majorly 

genitourinary bacterial flora, an evidence of ascending infection as a mode of intraamniotic 

infections (IAM). Loss of cervical protection such as loss of the cervical plug in labour with 

cervical dilatation increases the risk of intra-amniotic infection. This result in infected amniotic 

fluid culture often yielding microbial pattern similar to the vaginal flora.  Abnormal flora from 

genitourinary infections and repeated vaginal examinations increase the risk.  Equally the 

virulence of the microorganism indigenous in the genital tract or causing genital tract infection 

determines the rate, presentation and severity of infection (31). 

Trans-placental passage of microbes into the intra-amniotic compartment may occur. This 

follows systemic bacteraemia following maternal infections such as pneumonia, urinary tract 
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infections, pyelonephritis and meningitis amongst other bacterial infections. Numerous micro-

organisms are involved. However, trans-placental passage of Listeria monocytogens tend to be 

more common. This may occur as epidemics or as isolated cases following ingestion of 

contaminated dairy products. Reduced body immunity as seen in advanced human 

immunodefiency viral infection, metastatic malignancies, anaemia and malnutrition increase 

the risk of systemic infection with higher rates of transplacental transfer of microcrobes. 

Invasive medical procedures such as amniocentesis, cordocentesis, intra-amniotic transfusion 

and cerclage may result in direct inoculation of bacterial pathogens into the intra-amniotic 

space causing infection. These are rare in low socio-economic countries as these procedure are 

rarely done due to limited resources and skills required. 

 

Intraamniotic infections increase maternal and neonatal morbidity and mortality. Clinical 

chorioamnionitis is associated with poor neonatal outcomes. According to the American 

College Of Obstetrics and Gynecology (RCOG), intraamniotic infection also called 

chorioamnionitis is that infection that result in the inflammation of any combination of 

amniotic fluid, placenta, fetus, fetal membranes or decidua. Common neonatal complications 

associated with IAI are neonatal meningitis, sepsis, pneumonia, and death. For the survivor 

neonates, bronchopulmonary dysplasia and cerebral palsy may occur. The American College 

of Obstetrician and Gynecologists (ACOG) provides the diagnostic criteria chorioamnionitis 

to be maternal fever of ≥39°C or maternal fever of between 38°C to 38.9°C with at least one 

or more risk factors. The factors are foul smelling vaginal discharge, uterine tenderness, fetal 

tachycardia >160 beats per minute, maternal tachycardia >120 beats per minute (32-34).  
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Subclinical intra-amniotic infection equally increase risks for maternal morbidities. Mothers 

with subclinical IAI have been shown to have a higher risk of developing clinical 

chorioamnionitis with its associated complications including poor neonatal outcomes. Women 

with intra amniotic infection tend to develop preterm labour that is refractory to tocolytics, 

higher risk of spontaneous preterm premature rupture of membranes and a short time interval 

between presentation and delivery thus theoretically reducing the time for lung maturity effect 

of corticosteroids if used and increasing prevalence of preterm births. The preterm labours with 

IAI that result in preterm delivery are associated with increased postpartum endometritis and 

early neonatal sepsis. Pathologic examination of placenta and membranes of women with 

preterm delivery show as high as over 60% histologic chorioamnionitis. Comparatively, only 

about 20% of placenta and membranes pathologic examination following term delivery have 

histologic chorioamnionitis. Acute histologic chorioamnionitis is associated with preterm 

labour with evidence of inflammation as underlying pathophysiology resulting in preterm 

labour.  

 

Ken Miyazaki, et al (2007) did a study involving data review for the period July 2001 to March 

2006 of women with singleton pregnancy between 22 to 28 weeks gestation diagnosed with 

subclinical chorioamnionitis. The placentae of these patients who delivered preterm were 

examined histologically. Subclinical chorioamnionitis was diagnosed by amniotic fluid 

neutrophil elastase levels and grouped based on severity as group A (0.15-1microg/ml), group 

B (1-10 microg/ml) and group C (≥10 microg/ml). The study found that the latency period was 

longer with less severe forms of subclinical chorioamnionitis. Histologic chorioamnionitis and 

funisitis were 90.4% and 65.5 % respectively. Intrauterine deliveries were four and postnatal 

neonatal deaths were ten. Bronchopulmonary dysplasia was found to be the most common 
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major neonatal morbidity in groups B and C. This study intended to show the presence of 

intraamniotic infection in patients with PPROM (34).  

There are no reliable methods or factors that can predict preterm labour and birth with certainty. 

However various factors have been studied with statistical significance. These include ferritin 

levels, Fibronectin levels above 0.05ug/ml, interleukin 6 levels in cervical secretion and 

transvaginal cervical length of less than 1.5 centimetre. Malaak T et al (1996) showed 

fibronectin levels of 0.05 microgram per millilitre predicted preterm birth with sensitivity of 

63%, specificity of 95.6%, positive predictive value of 77.3%, and negative predictive value of 

91.6% (36-40, 46-51).  

Diagnosis of preterm labour is challenge as the symptoms of preterm labour are nonspecific. 

According to the American Family physician the symptoms and signs that may suggest preterm 

labour are frequent uterine contraction (four and above contractions per hour), cramping pain, 

pelvic pressure, backache and low back pain in a patient whose gestational age is less than 37 

completed weeks. These clinical features are nonspecific. Creasy and Herron criteria of preterm 

labour where uterine contractions of four per 20 minutes or eight per 60 minutes that are 

accompanied by one of: preterm premature rupture of membranes (PROM),cervical dilatation 

greater than two centimetres, more than 50 percent effacement, or change in cervical dilatation 

or effacement detected by serial vaginal examination may be used for diagnosis of preterm 

labour as done by the University of Alabama at Birmingham. This criteria is however not 

widespread in use. The difficulty in diagnosis of preterm labour is also reflected in the National 

Institute of Health and Care Excellence (NICE) guidelines of preterm labour and birth (41, 42). 

Preterm labour is diagnosed through series of clinical findings. Patient presents with 

intermittent lower abdominal pains radiating to the back with increasing frequency and 

intensity or palpable uterine contractions. Examination finding may reveal palpable uterine 



11 
 

contractions with or without cervical changes on vaginal exam such as effacement and 

dilatation of the cervix.  

Amniocentesis is an invasive procedure that involves drawing of amniotic fluid from the 

intrauterine cavity. It’s a common procedure used for diagnostic purposes such as prenatal 

genetic diagnosis. Other indications includes cases of evaluating preterm premature rupture of 

membranes and preterm labour with intact membranes especially where infection is suspected. 

Various routes have been employed such as trans-abdominal and trans-vaginal ideally under 

ultrasound guidance. This has significantly reduced the risks associated with amniocentesis 

such as needle trauma to the foetus and foetal loss, risk for vertical transmission of HIV in HIV 

infected women (43-45).  In a systemic review and meta-analysis about procedure related risk 

of miscarriage following amniocentesis, Akolekar R et al (2015) revealed that risk of 

pregnancy loss below 24 weeks gestation was 0.81% among women who underwent 

amniocentesis. This was comparable to the background rate of miscarriage in women from 

control group who did not undergo the procedure (44).  

The post procedure precautions are key. Pregnant women with Rhesus D negative blood group 

should have anti-D immunoglobulin administered after amniocentesis. Follow up for foetal 

viability using either cardiotocography or follow up ultrasound are recommended. The study 

will however exclude all HIV positive women. 

The procedure of amniocentesis is also faced with risks of foetal loss, with figures of 1-2% 

reported (45). Though minimal and comparable to general pregnancy losses without the 

procedure, it is of concern.  Amniocentesis though invasive still remains the only reliable 

means of studying intra-amniotic cavity.  
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The use of prophylactic antibiotics in spontaneous preterm labour with intact membranes 

remains a controversy. The general consensus is that without evidence of infection no 

antibiotics should be given. The most land mark study, broad spectrum antibiotic for 

spontaneous preterm labour, the ORACLE 2 collaborative group, in a randomised multicentre 

study randomised 6295 women with preterm labour with intact membranes with no evidence 

of infection and assigned them to three treatment arms of 250mg erythromycin, 325 mg Co-

amoxyclav (250mg amoxicillin plus 125mg clavulinic acid), both antibiotics and placebo. The 

primary outcome of focus were composite of neonatal death, chronic lung disease, or major 

cerebral abnormality on ultrasound before discharge from the hospital with intention to treat 

analysis. The results did not show any lower rates of the composite outcomes with any of the 

trial antibiotics (57, 58). This study has formed a major backbone in formulation of 

recommendations and advice by professional bodies. The RCOG does not recommend routine 

use of antibiotics in spontaneous preterm labour without evidence of infection. A systemic 

review by Flenady V et al (2013) involving 14 trials with 7837 randomised women failed to 

show any significant differences in perinatal or infant mortality between infants of women who 

were given prophylactic antibiotic compared to those who received none. There was also no 

significant reduction in preterm births. In their conclusion and recommendations, the 

antibacterial spectrum of the antibiotics used was questioned as no prior studies had been done 

to inform the antibiotic choices. The study recommended similar study in local set ups to 

further unravel the uncertainty surrounding the use of antibiotic amongst women with preterm 

labour with intact membranes. Significant questions however arise, what informed the choice 

of erythromycin and co-amoxiclav? Were the doses used optimum? Can this findings mostly 

carried out in different countries apply in KNH set up where infectious diseases are still among 

the leading cause of deaths with puerperal sepsis to which endometritis is a common 

contributor remains the third leading cause of maternal mortality? The local practice is different 
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as use of antibiotics in spontaneous preterm labour with intact membranes occur from anecdotal 

evidence. This begged the need for more information as to the prevalence of bacterial 

subclinical IAI, the bacterial spectrum involved and the antibiotic sensitivity pattern. If IAI is 

proven to be common, the study will help determine the antibiotic choice to be used on selected 

patients. 
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Figure1:  Pathophysiologic conceptual framework of intraamniotic bacterial infection in 

preterm labour 

 

Conceptual framework narrative 

Intraamniotic infections (IAI) arise from ascending infections from genitourinary and gut, 

haematogenous spread from body areas remote from the genital organs including pneumonia 

and dental carriers and from iatrogenic inoculation of microbes during invasive procedures 
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such as amniocentesis, fetal cord blood sampling, and chorionic villi sampling. The amniotic 

space is sterile. Presence of bacteria is considered infective, intraamniotic infection. These 

can present with overt symptoms such as fever (≥38.1°C), foul smelling vaginal discharge, 

leucocytosis, fetal (≥160b/min) and maternal (>120b/min) tachycardia, maternal tachypnoea 

(≥20) and uterine tenderness on palpation. This is symptomatic IAI. More often the IAI are 

without symptoms forming asymptomatic IAI. Intraamnionic bacteria are recognised by Toll 

Like Receptors (TLR) and other pattern recognition receptors and activate innate immune 

reaction.  This results in production of cytokines (interleukin, IL, 1 and 6 and Tumor necrotic 

factor-α) and chemokines (IL-8), prostaglandins, proteases and other enzymes that induce 

uterine contractions. Other effects may include placental detachment, ripening and weakening 

of the fetal membranes with rupture of membranes. Preterm labour results either with intact 

fetal membranes or with preterm premature rupture of membranes which may result in 

preterm birth unless labour progress is successfully terminated by tocolysis.  

In this study of prevalence of intraamniotic bacterial infection amongst women in 

spontaneous preterm labour with intact membranes presenting in KNH, culture methods were 

used to identify presence of bacteria in amniotic fluid from consenting women who met the 

inclusion criteria of the study.  

 

Study justification  

Preterm labour remains a challenge in obstetrics. It is a public health dilemma. Intra-amniotic 

infections has been shown to be prevalent amongst women with preterm labour often from the 

ascending microbes. Also reported is haematogenous spread from other focus of infection and 

rarely iatrogenic inoculation of pathologic organisms during invasive procedures. Most of these 

intra-amniotic bacterial invasion are asymptomatic. The IAI has been associated with 

refractory uterine contractions despite use of tocolytics, results in short labour onset to delivery 
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time and associated with endometritis with resultant puerperal sepsis. Babies born preterm are 

at risk of severe neonatal complications and mortality. The survivors suffers short and long 

term complications. With improved preterm care more of the preterm babies survive but not 

without complications. The cost burden to family and the country in taking care of preterm 

babies is enormous. Equal to improving preterm care, there is need to control and manage the 

preterm labour. Adequate knowledge of the causes would be key. With over 50% of preterm 

labour considered idiopathic, unravelling this will form a key step in understanding preterm 

labour. Intrauterine infections have been postulated and proven to play major role in the 

idiopathic labour. The prevalence and the identification of the causative organism will be very 

informative. In the tropics where infections are significant cause of morbidity knowledge on 

IAI cannot be emphasised. The prevalence of subclinical intra-amniotic infection and pattern 

of micro-bacterial involvement in preterm labour is not known in the KNH set up.  

This study will help provide information that will help inform the obstetric care provided to 

women preterm labour with intact membranes especially in KNH. It will also play a role in 

antibiotic stewardship. 

 

 

Research Question 

What is the prevalence of bacteria in subclinical intra-amniotic infections amongst women in 

spontaneous preterm labour with intact membranes in Kenyatta National Hospital during the 

period of April 2019 to June 2019? 

Objectives  
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Broad objective; 

 To determine the prevalence of bacteria in amniotic fluid amongst women in spontaneous 

preterm labour with intact membranes who presented at KNH during the period of April 2019 

to June 2019.  

Specific objectives; 

 Amongst women with singleton pregnancy in spontaneous preterm labour with intact 

membranes presenting at KNH during the period of April 2019 to June 2019,  

To determine the proportion of patients whose amniotic fluid grew bacteria on culture, 

To identify the bacterial isolates cultured from amniotic fluid, 

To determine antibiotic susceptibility of bacteria cultured from the amniotic fluid. 
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CHAPTER 3: 

METHODOLOGY 

Study design  

This was an exploratory cross sectional study in which consenting women with singleton 

pregnancy in spontaneous preterm labour with intact membranes who met the inclusion criteria 

underwent continuous ultrasound guided amniocentesis and their amniotic fluid cultured for 

bacteria. This was a first study of its kind. The number of patient who present with spontaneous 

preterm labour with intact membranes are often few. This was confirmed by secondary data 

review during a similar period in 2017 during which it was noted that 2 to 3 patients in 

spontaneous labour with intact membranes presented per week. The study participation was 

once ending with the amniocentesis. Only the participants whose amniotic fluid yielded 

positive cultures were counselled and started on relevant treatments. This was however not part 

of the objectives. 

Study site and setting  

The study was conducted in labour ward and antenatal wards of Kenyatta National Hospital, 

KNH. KNH is a public, tertiary and referral hospital located in the immediate west of Upper 

Hill in Nairobi. It is the largest national referral and teaching hospital in Kenya. It’s a teaching 

hospital to College of Health Sciences of the University of Nairobi and Kenya Medical 

Training College, Nairobi campus. It has bed capacity of 1800. It offers specialised and 

subspecialised care making it a first choice hospital for many patients both self and institutional 

referrals. KNH labour ward handles over 10000 deliveries annually. It cares for patients from 

the low and middle socioeconomic class. It serves the Nairobi and neighbouring counties of 

Machakos, Kiambu, and Kajiado but receives referrals from nearly every county within the 

republic of Kenya. The labour ward has a point of care ultrasound that was used in the study. 
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The hospital’s radiology department had ultrasound machines that were also availed for this 

study. KNH medical laboratory department runs a separate ISO-certified microbiology 

laboratory with internal and external quality control systems assurance. The laboratory has 

Vitek 2, a high technological machine with ability to accurately and rapidly identify microbial 

susceptibility. The technology allows for rapid susceptibility testing of bacteria grown from 

culture media.  

 

 

Study population  

The study participants were consenting women with singleton pregnancies in spontaneous 

preterm labour presenting with intact membranes at gestational ages between 24 weeks and 

<37 weeks in KNH labour ward and antenatal wards. 

Eligibility criteria 

Inclusion criteria were: 

1. Pregnant women with singleton pregnancy at gestational ages between 24 weeks to 

36weeks + 6days confirmed by ultrasound or calculated using last menstrual period;  

2.  Provided informed consent and could afford the cost of ultrasound. 

3. Regular coordinated uterine contractions of at least 2 in 10 minutes and or labour pains 

associated with any cervical changes such as cervical dilatation, effacement, shortening 

or softening with intact membranes 

4. Negative serology for Human Immunodeficiency Virus  

Exclusion criteria  
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1. overt maternal sepsis or chorioamnionitis (fetal tachycardia >160beats per minute, 

maternal tachycardia above 120 beats/minute, foul smelling vaginal discharge, uterine 

tenderness, maternal fever >39.0 degrees Celsius) 

2. fetal malformations confirmed on obstetric ultrasound 

3. iatrogenic preterm labor  

4. Medical complications in pregnancy: poorly controlled diabetes mellitus, Gestational 

diabetes mellitus.  

 

 

Sample size calculation  

Sample size (N) was calculated using Fischer’s formula as shown below 

N=Zα² p (1 - p) ÷ d² 

Where,  

Zα is standard normal variate (at 5% type 1 error (p<0.05) it is 1.96, and at 1% type 1 error 

(p=<0.01) it is 2.58). In majority of studies, the p value is considered significant if <0.05. This 

will be considered thus Zα will be 1.96 in the formula. 

P is the expected proportion in the population based on previous studies. 

d =absolute error or precision, will be chosen as 0.05 

Sample size=1.96²×0.10(0.90)/0.05²÷ 

                    =138.2976, which translate to 139 study participants 
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Using p=11% as the expected prevalence of asymptomatic intraamniotic infection amongst 

women with preterm labour as was the finding by Michael G Gravet et al (1986) in his study 

‘preterm labour associated with subclinical amniotic fluid infection and bacterial vaginosis’. In 

his study, Gravet studied 54 consecutive afebrile women in preterm labour with singleton 

gestations and intact fetal membranes. And found bacteria or Candida albicans in about 11% 

of the patients.   

I settled for the lower proportion due to the following reasons: 

1. Preterm labor with intact membranes that meets the set inclusion and exclusion criteria 

were not common in KNH. This was because preterm labor get complicated with 

premature rupture of membranes and clinical symptomatic infections. 

2. Amniocentesis though ultrasound guided to improve on fetal safety was an invasive 

procedure with risks of fetal loss and iatrogenic introduction of infection into 

intrauterine cavity.  

Based on the above reasons, the sample size was down sized further using the formula for finite 

population: n= no ÷ n/ (1 + (no-1)/N) 

Where n was the sample size, no, the sample size calculated from Fischer’s formula above i.e. 

139 and N the finite population i.e. the target population of mothers who met the inclusion 

criteria.  

From the secondary data sources, the labour ward discharge register, there were about 2 to 3 

patients per week in the period between April to June 2016, who presented with preterm labour 

having excluded those who had induction of labour due to pre-eclampsia, preterm premature 

rupture of membranes, intrauterine foetal demise, and other comorbidities such as overt sepsis. 

The months used corresponded to the period I collected data in 2019. The year 2016 had more 

semblance to normalcy in terms of healthcare provision without major interferences with 
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national labour strikes such as that seen in 2017 where doctors, clinical officers, and nurses 

agitated for better terms of employment causing significant service disruption nationally. This 

resulted in Kenyatta National Hospital experiencing marked upsurge in number of patients 

seeking care. 

Based on the above, the new sample size after the correction: 

No = 139 ÷ (1+138⁄32)  

     = 27 patients 

Considering attrition or accidental spillage, a 10% extra numbers will be added resulting in a 

new sample size of 30. 

Sampling procedure 

This was a consecutive sampling owing to the limited number of participants who met the 

inclusion criteria. 

Every pregnant women who presented to KNH labour ward or antenatal ward in spontaneous 

preterm labour with no reported preterm rupture of membranes were approached, informed of 

the study and asked to voluntarily participate. Those who consented were recruited into the 

study. The recruited patients were assessed to rule out any exclusion criteria and those who 

didn’t meet the criteria were excluded. The patients recruited into the study and who met the 

inclusion criteria with no exclusion factor were sequentially enrolled into the study through 

consecutive sampling. Every participant who met the inclusion criteria were informed further 

of the study detail, its objectives and significance, the procedures involved and the associated 

risks and asked to voluntarily provide an informed written consent. They were made to 

understand that they could withdraw from the study at any point without suffering loss of 
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quality care they deserved as patients of KNH. Those who declined to provide further consent 

were excluded from the study.  

 

Recruitment and Consenting  

The recruitment was done from the triage area where the first contact with the patients 

happened. Those diagnosed with preterm labour with intact foetal membranes were linked up 

the principal investigator and or research assistant who then explained to the patient about the 

study and clarified any questions or concerns of the patient factually and truthfully. Those who 

were willing to participate were assessed for the criteria and allowed to provide written consent. 

The discussions were done bedside with privacy and confidentiality ensured. The patients 

continued with the standard care of preterm labour offered in KNH. The study participants 

were taken to the ultrasound room within KNH labour ward or radiology departments where a 

trained radiology resident with the assistance of the investigator performed obstetric ultrasound 

to confirm foetal wellbeing and ruled out any foetal anomaly then through continuous 

ultrasound guidance amniocentesis was done using aseptic technique. Any patient who chose 

to withdraw from the study at any point was allowed, thanked for her decision and allowed to 

proceed with her care as per KNH protocols. 

Data collection and management 

Women who presented with preterm labour with intact membranes were recruited and after 

obtaining informed consent were interviewed using pretested questionnaire to extract bio-data, 

clinical and reproductive health information. This was done by the principal investigator and 2 

trained research assistants who were medical officer and a medical officer intern working in 

Kenyatta National Hospital. Each participant then underwent amniocentesis where 3-5ml 

amniotic fluid were collected. The samples were labelled using unique codes similar to that 
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written on the questionnaire and submitted to the microbiology laboratory at KNH for culture 

and sensitivity. The samples once analysed through microbiologic processes described, the 

results were entered into the questionnaire.  

The data from the questionnaires were entered into Statistical Package for Social Sciences 

(SPSS) version 23, cleaned and analysed. Applicable statistical methods as discussed in data 

analysis were applied. 

Amniocentesis procedure 

Clear information regarding the amniocentesis procedure; the indication being to determine 

presence of and identity of bacteria in  intraamniotic infections among women in spontaneous 

preterm labour with intact membranes; the procedure itself; possible complications; and follow 

up ultrasound to confirm foetal wellbeing before and after the procedure were provided to the 

patient and informed consent obtained. 

The patient was asked to lie in dorsal lithotomy position with a 15 degree tilt to the left lateral 

position. 

The abdomen was exposed up to the waistline. 

An obstetric ultrasound was performed to check the foetal wellbeing, placental position, foetal 

and cord position, and to locate amniotic fluid pocket devoid of fetal parts and cord. 

The ultrasound transducer was removed and covered with a sterile glove and the patient’s skin 

above the amniotic fluid pocket prepared with povidone iodine six times and draped with sterile 

O-towel. The sterilised area at the centre of the drape i.e. O centre was cleaned with sterile 

normal saline to remove possible bactericidal effect of the antiseptic on the intraamniotic 

bacteria as the needle is introduced into the intraamniotic space. The operator and principal 

investigator used sterile gloves and maintained sterile technique. The patient was informed not 
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to touch the sterile area during the procedure. The sterile gel was applied onto the sterile glove 

covered transducer and used to guide the spinal needle. 

A spinal needle sizes 25G was inserted through the skin, abdominal wall, uterine wall and into 

the amniotic sac under continuous ultrasound guidance. Patient was reassured of the cramping 

feeling that occur during penetration through the uterine wall.  

Five millilitres of amniotic fluid was aspirated into a sterile 10 ml syringe and the spinal needle 

rapidly removed under direct ultrasound view. The entry site was dressed with an adhesive 

bandage. The samples were put into well labelled sterile sample containers with a tight lid and 

submitted for culture and sensitivity within 30 minutes. The samples were transported in a 

cooler box.  

A maximum two attempts for successful amniocentesis were allowed with patient promptly 

informed of any failure to get amniotic fluid sample. Any complication such as blood stained 

fluid, dry drainage were made known to the patient. However none of these untoward outcomes 

occurred.  

After the amniocentesis, an immediate fetal reassessment for foetal wellbeing was done. The 

patient care continued as per hospital protocol of preterm labour. 

Patients who were Rhesus negative were given antiRhesus D immunoglobulin 300 micrograms 

to prevent isoimmunisation. 

The amniotic fluid samples were subjected to bacterial culture using various media for both 

gram positive and gram negative bacteria and the identified growths were analysed for 

antibiotic sensitivity using a Vitek 2 machine. 
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Figure 1 Methodological flow chart 
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Table 1: Data variables 

SPECIFIC 

OBJECTIVES 

EXPOSURE 

VARIABLE 

OUTCOME 

VARIABLE 

SOURCES OF 

DATA 

determine the 

proportion of 

patients whose 

amniotic fluid grow 

bacteria on culture 

 

Number of women 

presented with 

preterm labour with 

intact membranes 

recruited into the 

study. 

Number of women 

who underwent 

amniocentesis. 

 

Proportion of 

patients whose 

amniotic fluid 

culture grew colonies 

of bacteria 

Labour ward patient 

data entry book, 

patient files 

laboratory report  

 

To identify the 

bacterial isolates in 

subclinical IAI by 

culture method 

 

Number amniotic 

fluid specimen 

whose culture grew 

bacterial colonies 

Identity of the 

bacterial isolates that 

grew from amniotic 

fluid specimen 

Patient’s files 

Microbiology report 

to determine 

antimicrobial 

sensitivity of 

bacterial isolates in 

subclinical IAI   

 

Amniotic fluid 

whose culture grew 

bacterial colonies. 

Specific bacterial 

isolates that grew on 

culture. 

Antimicrobes to 

which each bacterial 

isolates were 

sensitive to using 

vitek machine. 

Bacterial isolates 

with resistance to 

antibacterial 

molecules of 

common antibiotics 

Patient files 

Filled questionnaires 

Microbiology report 
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Data analysis methods 

The data from questionnaires were entered into Statistical Package for Social Sciences, SPSS 

version 21. Data cleaning was done and data analysis done. 

The mean, median and mode were used in describing numerical data that is age, parity, 

gestational age and presented in tables and pie charts. 

In calculating prevalence, the number of patients whose amniotic fluid grew or showed 

bacterial colonies on culture were divided by the total number of patients with spontaneous 

preterm labour with intact membranes who underwent amniocentesis and their amniotic fluid 

sample analysed in the laboratory.  

Subgroup analysis of the patients whose amniotic fluid grew bacteria on culture were analysed 

and specific bacterial colonies identified, expressed in proportions and presented in form of 

tables and bar charts. 
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Ethical Considerations 

Approval was sought from the Department of Obstetrics and Gynaecology of The University 

of Nairobi and the Kenyatta National Hospital - University of Nairobi Research and Ethics 

committee. 

Authorisation from Kenyatta National Hospital administration and departments of Obstetrics 

and Gynecology, Laboratory medicine and radiology departments were obtained. 

An informed consent was obtained from study participants. An elaborate consent form with 

brief description of the study and its objectives including the benefits and risks that may result 

from the study procedures was provided to the participants. The study research assistants, who 

were midwives, and Medical Officer were recruited from KNH and trained. The research 

assistants provided precise explanation and answered every participant’s questions before 

taking consent. 

Ultrasound guided ultrasound was done by postgraduate masters of medicine in Radiology 

students in the UoN and selected sonographers from KNH who were recruited into the study 

to do ultrasounds and ultrasound guided amniocentesis to minimise the risk of injury to the 

foetus. As a common practice in management of preterm labour, obstetrics ultrasound is usually 

done to assess the foetal wellbeing as well as confirm gestation age. During the study, the 

participants who met the inclusion criteria and provided informed consent voluntarily 

underwent amniocentesis under continuous ultrasound guidance. This was to allow direct 

visualisation of the needle as it accessed the identified amniotic fluid pocket with no foetal 

parts and ensured that no unnecessary depth into the pocket was traversed. This eliminated the 

risk of injury to the foetus.  
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Spontaneous preterm labour was an inclusion criteria. The small risk of the uterine muscle 

excitation during amniocentesis resulting in preterm labour did not apply as spontaneous 

preterm labour had already set in in the recruited patients. 

Confidentiality was maintained in handling study participants and their study records. The 

records were assigned unique serial numbers and all identifiers to the patient omitted in the 

study records. These records were only be used for research purposes and accessed by the 

principal investigator and the supervisors only. 

The cost of ultrasound and anti-D for rhesus negative mothers who are not isoimmunised were 

met by the patients as these were part of their routine care for preterm labour. 

Participants whose amniotic fluid grew bacteria were informed of the results and appropriate 

treatment instituted.  

Important information gained from this study will be disseminated to the participants, policy 

makers at the ministry of Health, KNH and the department of Obstetrics and Gynaecology- 

University of Nairobi. 

Study Limitations 

The study involved amniocentesis to collect amniotic fluid samples for analysis. The procedure 

though a routine obstetric procedure was invasive and associated with some risks. These 

included pregnancy losses, and iatrogenic introduction of infection into the intra-amniotic 

space. These factors were made clear to the study participants during consent taking resulting 

in reduction of number of participants giving consent or being anxious during the procedure. 

This limited the sample size target. This risks were mitigated by ensuring that well trained 

personnel carried out the amniocentesis. Strict sterility during the procedure were adhered to 

following the protocol. Amniocentesis was ultrasound guided to reduce risk of injury to the 

fetus. The principal investigator with the help of radiologist ensured that safety and adherence 
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to protocol was followed. The amniocentesis was done by radiology masters of medicine 

students and selected sonographers who were recruited into the study and trained on the 

procedure. 

There was risk of blood stained amniotic fluid being collected. This was minimized by 

ultrasound guidance and application of correct anatomy by avoiding major abdominal wall 

vessels. 

The samples collected were transported to the KNH microbiology laboratory. This did portend 

a risk of delaying analysis as well as prone to accidents of spillage. This was minimized by 

ensuring that the sample collected was submitted to the laboratory within 30 minutes to ensure 

quality yield. The samples in a well labeled sample container with tight lid were transported in 

a cooler box.  

The presence of bacterial isolates confirmed presence of bacterial IAI. 

Small risk of skin contaminants yielding normal flora during the microbial studies existed. This 

was mitigated by strict adherence to aseptic technique. Skin preparation with povidone iodine 

was done.  
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CHAPTER 4:  

RESULTS 
Study Flow 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Study flow of women with singleton pregnancy with spontaneous preterm labour 

with intact membranes presenting Kenyatta National Hospital, April – June 2019. PROM 

– preterm rupture of membranes, HIV- Human Immunodeficiency Virus. 
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Study Participants Characteristics  

Out of 60 patients who were approached having presented with spontaneous preterm labour 

with intact membranes during the study period of April to June 2019, only 22 had 

amniocentesis done and their amniotic fluid samples submitted for bacterial culture and 

sensitivity. 

The mean age of study participants was 26.7 (SD 6.3) years. 3 participants were adolescents 

(19 years and below) and 3 were aged 35 years and above. 77% were married (table 2). 10 of 

the study participants had income of their own with 8 being housewives with no economic 

activity of their own. All the participants presented with intermittent lower abdominal pains 

radiating to the back with increasing frequency and intensity with 13 out of the 22 (58%) 

presenting within 10 hours from symptom onset. Of the 14 who had previous viable 

pregnancies, 3 (21.4%) had history of preterm labour in past pregnancy. One study participant 

had a history of preterm labour in current pregnancy. 

 

 

 

 

 

 

 

 

Table 2: Socio-demographic characteristics of women with singleton pregnancy in 

spontaneous preterm labour who presented with intact membranes in Kenyatta National 

Hospital, April-June 2019 

Socio-demographic factors                                           Frequency n (Percent ) 
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Age (in years) Mean(SD) 

 

                                            26.7(6.3) 

 

≤19                                              3 (13.6) 

20-35                                            16 (72.7) 

>35                                              3 (13.6) 

Marital status 
 

 

Married                                              17 (77.3) 

Single                                                5 (22.7) 

Divorced and widowed                                                 0(0) 

Occupation 
 

 

Administrator                                               1 (4.5) 

Business                                               7 (31.8) 

Hotelier                                               1 (4.5) 

Receptionist                                               1 (4.5) 

Student                                               3 (13.6) 

Unemployed                                               9 (40.9) 

Education 
 

 

Primary                                               8 (36.4) 

Secondary                                                9 (40.9) 

Tertiary                                               5 (22.7) 

SD- Standard deviation  

 

Bacterial Culture Results 

Figure 4: bacteria culture results of amniotic fluid samples from women in spontaneous 

preterm labour with intact membranes at KNH from April to June 2019. 
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Key: 1: culture positive amniotic fluid 2: culture negative amniotic fluid 

 

Table 3: Antibiotic sensitivity of bacteria cultured from amniotic fluid from women in 

spontaneous preterm labour and intact membranes at KNH, April-June 2019. 

Bacteria cultured 

from amniotic 

fluid  

Frequency, 

n 

  Antibiotic sensitive to Resistant to 

Enterococcus 

fecalis 

1   Ampicillin, 

gentamicin, linezolid, 

teicoplanin, 

vancomycin 

 

erythromycin 

Staphylococcus 

epidermidis  

1   Erythromycin, 

clindamycin, 

teicoplanin, 

vancomycin 

Benzyl-penicillin, 

trimethoprim-

sulphurmethoxazole 

KNH - Kenyatta National Hospital. 

 

Of the 22 amniotic fluid samples analysed, two grew bacteria. Both of the 2 participants whose 

amniotic fluid samples had bacterial growth on culture were primigravida. The two were in 

9%

91%

1 2
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active phase of labour at cervical dilatations of 6cm and 8cm at the time of amniocentesis. The 

bacteria identified in the culture were Enterococcus feacalis and Staphylococcus epidermis.  

The Enterococcus feacalis was sensitive to Ampicillin, gentamicin, linezolid, teicoplanin, and 

vancomycin but resistant to erythromycin and tetracycline. The Staphylococcus epidermidis 

was found to be sensitive to Oxacilin, Erythromycin, Clindamycin, Linezolid, Teicoplanin but 

resistant to Benzyl-Penicillin, Trimethroprim, Sulphurmethoxazole as shown in table 3 
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CHAPTER 5:  

DISCUSSION 

Twenty two participants met the criteria and had their amniotic fluid samples cultured for 

bacterial. 9% of study participants had their amniotic fluid grow bacteria on culture. The 

bacterial organisms cultured were Enterococcus feacalis and Staphylococcus epidermidis. 

 

The prevalence of bacteria in intra-amniotic infections among the study participants was 9%. 

The study findings may be a true representative of the prevalence of intraamniotic bacterial 

infections amongst women in spontaneous preterm labour. In the study, participants included 

were in labour evidenced by characteristic lower abdominal pain with associated cervical 

changes. We used povidone iodine to ensure skin sterility by reducing risk of contamination 

by skin flora. Povidone iodine is a broad spectrum microbiocide that destroys microbial 

proteins and DNA with excellent in-vitro antimicrobial activity. In the study, normal saline was 

used after one minute following povidone application to clear the povidone from the injection 

site prior to the actual amniocentesis. This was to minimise contamination of amniotic fluid 

collected by providon which may have resulted in reduction of culture yield due to its 

microbiocidal effect. Povidone is often used to sterilise skin during invasive procedures 

including surgery, collection of blood sample for blood cultures, lumber puncture, ascetic tap 

and fine needle aspiration for cytology. These efforts strengthen the likelihood that the results 

are true picture of the intraamniotic cavity of the study participants.  

The study prevalence of 9% is comparable to findings by Romero et al (1989) and Gravet et al 

(1986) who found prevalence of 11% and 9.1% respectively (63, 70). Though an old study, 

Gravet (1986) recruited participants similar to our study with a few exceptions. The participants 
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were at <35 weeks gestation while this study had participants at gestational age between 24 to 

<37weeks. Labour was evidenced by presence of regular painful contractions occurring at least 

in every 5 minutes associated with cervical dilatation or effacement. This study had labour 

evidenced by characteristic lower abdominal pains with associated cervical dilatation and or 

effacement. From his study, Gravet recovered bacteria and candida in 9.1% of the amniotic 

fluid media cultures. Similarly, Romero found out that participants whose amniotic fluid 

showed positive cultures were in labour with advanced cervical dilatation and effacement at 

the time of admission than those whose amniotic fluid were culture negative. This was the 

similar to our study except for the Candida albicans component that he included in his study. 

The study finding was higher than the 3% found by Sun Min Kim et al (2012) in Seoul in the 

Republic of Korea (71). This difference could be because of difference in study population and 

setting. Sun Min Kim targeted women with uterine contractions with no cervical changes while 

this study considered cervical changes as part of diagnosis of preterm labour.  

The high culture negative amniotic fluid result could be due to the traditional culture method 

used in the study. Many studies have proven molecular bacterial analysis as a more sensitive 

method of typing intra-amniotic microorganisms and may have identified more bacteria if 

present. However from the study, it’s evident that amniocentesis to determine intra-amniotic 

bacterial invasion using the traditional bacteria; culture methods may still be feasible. The use 

of povidone and subsequent cleaning with sterile normal saline may not have been adequate 

resulting in microbiocidal effect in the amniotic fluid thus likely reducing the bacterial culture 

growth.  

Amniotic fluid compartment is a sterile environment (8-9). Preterm labour may result from 

inflammation of fetal membranes arising from intraamniotic space invasion by ascending 

microbes in up to 48% (11-13). Enterococcus feacalis and Staphylococcus epidermis are gram 
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negative and gram positive (respectively) commensals of the perineum and gut. This is partly 

similar with Mendz et al (2013) findings in his systematic review. Similarly, early neonatal 

sepsis are commonly caused by microbes similar to those from maternal genitourinary system 

and lower gut (4, 11, and 31). The bacteria species grown were unique to this study. No other 

study has isolated these specific bacteria. In KNH setting, labour and its monitoring is done 

through serial sterile digital vaginal examinations. Our participants had had vaginal 

examinations at the time of recruitment. Vaginal examinations have been shown to increase 

risk of ascending infections. This could possibly explain the growth of Enterococcus fecalis 

and Staphylococcus epidermidis grown in the study. Vaginal examinations in KNH are done 

using hibitane antiseptic to clean the vulva and sterile surgical gloves in attempt to minimise 

infection risk. This if adhered to coupled with limiting the number of vaginal examinations 

maybe protective. Despite the steps taken to minimise the skin commensal contamination by 

ensuring sterile technique, commensals inadequately cleared by the povidone iodine could not 

be ruled out.  

The Enterococcus feacalis was sensitive to Ampicillin, gentamicin, linezolid, teicoplanin, and 

vancomycin but resistant to erythromycin and tetracycline. This was comparable to findings 

by Thomas ER et al and Halgren A et al (2012)(72, 73). Christich et al (2014) in their review 

of Enterococcus feacalis revealed significant widespread intrinsic resistance and or tolerability 

to beta lactams, cephalosporin, and macrolides owing to its genetic processes of resistance 

development. . Vancomycin remained a widely used antibiotic to which the organism showed 

less susceptibility to develop resistance. In this review, enterococcus species were noted to be 

successful in developing resistance to any antimicrobial agent put in clinical use(73) 

The Staphylococcus epidermidis was found to be sensitive to Oxacilin, Erythromycin, 

Clindamycin, Linezolid, Teicoplanin and vancomycin but resistant to Benzyl-Penicillin, and 

Trimethroprim, Sulphurmethoxazole. These susceptibility patterns were comparable to studies 
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by Hamid T (2015) and Pinheiro L et al (2009) (74-75). Haque N et al (2009) in Mymensingh 

Medical College found multidrug resistance of Staphylococcus epidermis isolated from 

different clinical specimens and controls. In his study, the microbe was resistant to oxacillin, 

penicillins, erythromycin, cefuroxime and cefuroximes at various levels. There was however 

no resistance to vancomycin and rifampicin. (76) The difference could be due to the difference 

in the settings and the fact that Haque N’s study’s participants in whom majority of resistance 

to antibiotics was noted were symptomatic and may have been exposed to different antibiotics.  

The varied antimicrobial susceptibility of Enterococcus feacalis and Staphylococcus 

epidermidis raises significant concern of whether empiric use of antibiotics in spontaneous 

preterm labour as done in the Oracle 2 study is feasible. It points to the need to isolate the 

causative organism in IAI among women in spontaneous preterm labour to guide antibiotic 

choices.  

The limitations of the study was the limited number of study participants. This resulted from 

the strict criteria applied. Sterilisation of the skin using povidone iodine is a strength and a 

weakness. It was in essence the backbone of the study in minimising risk of contamination of 

the sample collected as well as preventing iatrogenic introduction of microbes during the 

procedure. The traditional bacterial culture technique using media may have limited the number 

and variety of bacteria that could have been identified as being present in the amniotic fluid. 
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CONCLUSION 

This study showed the presence of bacterial intraamniotic infections in spontaneous preterm 

labour with intact membrane. It was however not possible to determine a causative relationship 

between identified intraamniotic bacteria and spontaneous preterm labour. Use of antibiotics 

in women with spontaneous preterm labour with intact should be considered with caution as 

the prevalence is low. This should be guided by high index of suspicion. Further, there is need 

to determine the causative microbe prior to initiation of antibiotics as the organisms are varied 

and have unique antimicrobial susceptibility that may not be predictable. 

Given the risks of amniocentesis to fetus and mother, non-invasive methods of identifying 

intra-aamniotic bacterial invasion in asymptomatic women in spontaneous preterm labour and 

intact membranes need to be developed especially where there is a high clinical suspicion.  
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RECOMMENDATIONS  

1. The hospital and the Ministry of Health could consider creating protocols on 

amniocentesis as part of care provided in circumstances where cause of spontaneous 

preterm labour is not certain especially in cases refractory to tocolytics. 

2. Health care providers handling women with spontaneous preterm labour especially 

Obstetrician and Gyncecologists need to be sensitized on likelihood of intra-amniotic 

infections as possible cause of spontaneous preterm labour and that prompt diagnosis 

and management may improve outcomes in preterm births. 

3. More robust studies need to be carried out to evaluate the association of intra-amniotic 

bacterial infection in spontaneous preterm labour with intact membranes preferably 

using molecular methods. 

4. Less invasive ways of diagnosing intra-amniotic infections in spontaneous preterm 

labour with intact membranes would help avoid the small but significant risk that 

amniocentesis poses to both the pregnant women and their fetuses. 

5. Future studies on intraamniotic infection should include placenta and fetal membranes 

(culture and histology) 
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ANNEXES 
Annex1: Letter to ERC 

Dr. James O. Amenge, (MBCHB)  

H58/80616/2015 

Jamesyoungky@gmail.com 

0724612026 

August 3rd, 2018 

 

The Chairperson, 

Ethics, Research and Standards Committee,  

Kenyatta National Hospital-University of Nairobi, 

P.O. Box 20723 

Nairobi. 

 

Dear Sir/Madam, 

RE: SUBMISSION OF CORRECTIONS FROM ERC ON THESIS PROPOSAL. 

I wish to submit my research proposal with the corrections suggested by the KNH/UON ERC on the 

thesis proposal titled Prevalence of bacteria in subclinical intraamniotic infection in women presenting 

with spontaneous preterm labour in Kenyatta National Hospital 

I am currently a year 3 postgraduate student pursuing a Masters’ degree in Obstetrics and Genecology 

at the University of Nairobi, College of Health Sciences. 

Thank you for your kind consideration. 

Yours Sincerely,  

Dr. James O. Amenge 

Resident, 

Department of Obstetrics and Gynecology, 

College of Health Sciences, University of Nairobi. 

Annex 2: Table 1 Time lines  

mailto:Jamesyoungky@gmail.com
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Activity  

Up to 

December 

2017 

January to 

June 2018 

July 

2018 

August to 

December 2018 

January to 

March 2019  

March to 

June 

2018 

June-Nov 

2019 

Concept 

development 

       

Proposal 

Development 

       

Proposal 

presentation 

       

Ethical 

Approval 

       

Recruitment 

of study team 

       

Data 

Collection 

       

Data  

Analysis, 

Results 

presentation 

and Final 

manuscript 

preparation. 
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Annex 3: Budget  

Research stage Description Units Unit Cost 

(KShs) 

Total (KShs) 

Proposal 

Development 

Printing drafts 5 500 2,500 

Proposal Copies 5 500 2,500 

 
Statistician in put on 

methodology 
- 10,000 10,000 

 ERC approval - 3,000 3,000 

Data Collection 

 

Stationery Packs  - 10,000 10,000 

Training research 

assistants 

4 medical 

officers 

5 Mmed 

Radiology 

students 

2500 

1000 each 

amniocentesis 

22,000 

Research assistants (4) 4 
1,000 per 

questionnaire 
22,000 

Microscopy, 

culture and 

sensitivity per 

sample 

22 samples 22 1000 22,000 

Data Analysis Statistician - 30,000 30,000 

Thesis write up 

Computer Services 1 20,000 20,000 

Printing drafts 5 500 2,500 

Printing Thesis 3 1000 3,000 

Contingency 

funds  
 - 20,000 20,000 

Total    165,000 

 

Table 2 Budget  
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Annex 4: Consent form 

INFORMED CONSENT EXPLANATION 

Introduction and objectives of the study 

Dear participant, 

My names is Dr. James Amenge, a Master of Medicine (Obstetrics and Gynaecology) 

postgraduate student in the department of Obstetrics and Gynaecology, University of 

Nairobi. I am carrying out a study on Prevalence of bacterial subclinical intraamniotic 

infections in women presenting with spontaneous preterm (before 37weeks) labour in 

Kenyatta National Hospital.  

The purpose of this study is to determine how common intraamniotic bacterial 

infections without clinical signs and symptoms is, identify the possible bacteria 

associated with this type of infection and find out the antibiotics to which this 

infective bacteria responds to best. 

Procedure 

If you meet the inclusion criteria, my research assistant or I will talk to you about the 

study. After providing an informed voluntary consent, a questionnaire that will help 

us collect some information about your health will be administered to you. The 

procedure that will be done to collect amniotic fluid (the fluid surrounding the baby 

inside the womb) is as follows: 

You will be asked to lie on your back with a small tilt to your left to reduce the 

pressure the gravid uterus is putting on your vena cava thus making you comfortable. 

Your abdomen will be exposed to your waistline and the lower body part covered 

with a linen. A standard obstetric ultrasound will be done to confirm the baby’s 

wellbeing as well as identify the area with amniotic fluid that has no fetal parts. Once 

identified, the area above the pocket will be sterilized using povidone antiseptic and 

draped with a sterile towel. The ultrasound probe having gel applied on it will be 

covered with a sterile glove and under sterile technique a small needle will be 

introduced through the skin into the amniotic space under continuous ultrasound 

guidance and caution to avoid any injury to the baby. Once accessed, 5 ml of amniotic 

fluid will be aspirated and submitted for analysis (microscopy, culture and sensitivity 

using vitek 2). The needle will be withdrawn under ultrasound guidance as well. Once 

completed, the discolored (from povidone) skin will be cleaned and you will be asked 
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to stay rested for at least 30minutes.  During the procedure, any untoward outcome 

will be made known to you and prompt management initiated.  

 

Benefits and Risks 

There may be no direct benefits to you the participant. However any infection 

identified from the study will be treated promptly as per the KNH protocols. The 

information gathered from this study may be used for better management of your 

condition as well as form basis for making treatment guidelines for treatment of 

preterm labour that affects about 12% of pregnant women globally and thus help 

reduce the associated complications. 

There will be a questionnaire to be filled that will ask some questions. Some of the 

questions may be personal and uncomfortable 

During the procedure of collecting amniotic fluid for analysis, the following risks may 

occur: 

You may feel minimal pain during passage of the fine needle through your skin, 

abdominal wall, and wall of the uterus. This may be sharp pain as the needle go 

through the skin and a dull distant pain as the needle go through the wall of the uterus. 

This pain is often minimal and may not require pain medication during and after the 

procedure. 

The procedure is associated with a small risk of starting off labour that may result in 

delivery of a premature baby. However we will only do the procedure if there is 

labour that has started by itself therefore removing this fear. 

There is a small risk of injury to the baby as the needle gets into where the baby is. 

This risk has been found to be minimal up to less than 1 in 100 cases. During our 

study, a doctor well trained on the procedure (amniocentesis) will perform it. 

Furthermore, the needle will be under direct view using an ultrasound thus ensuring 

that only pockets that have no body parts are entered to reduce the risk of injury to the 

baby. There will be a protocol on this and frequent checks will be done to ensure that 

these safety measures are followed.  

Also there may be leakage of water surrounding the baby in the uterus (amniotic 

fluid). However this is minimal and may not cause any harm. 

The procedure of obtaining the amniotic fluid will be done on the abdominal and not 

any other part of the body. The abdomen will therefore be exposed and the identified 

area cleaned with an antiseptic (povidone) to reduce risk of introducing new 
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infections into the uterine cavity. Povidone may discolour the skin red but this is 

washable.  

A maximum of two attempts to obtain amniotic fluid and any failure after that will 

result in termination of the procedure. 

After the procedure, you will be followed up in the ward to ensure you are doing well 

and no complication occurs and if any occur is promptly treated. 

 

There is a small risk of your baby’s blood leaking into the mother’s blood system. 

This may pause a risk in those with Rhesus negative blood as exposing the mother to 

a baby’s blood if the baby has rhesus positive blood, may cause the mother’s body to 

react by forming antibodies against the baby’s blood Rhesus antigen. If you have a 

Rhesus Negative blood such as blood group O Rhesus Negative, you will have a test 

to check if the babies blood has already entered your blood system during this or past 

pregnancy  and caused your body to form antibodies against the baby’s red blood cell 

antigens (if your baby has rhesus positive blood). This test is called Indirect Coombs 

test, ICT. A negative ICT implies that your body has not reacted to the baby’s blood 

Rhesus antigens and therefore you require to be given a drug, anti-D to protect your 

body from reacting to your baby’s blood cells which may affect your baby and future 

babies. This is a standard care for you even if you had not participated in this study. 

You will therefore meet the cost of anti-D which you will be given immediately after 

amniocentesis.  

Costs involved 

As a standard management procedure of preterm labour an obstetric ultrasound 

scanning is done to assess the baby’s wellbeing and to confirm gestational age 

(intrauterine age). Rhesus negative mothers who are not isoimmunised as part of 

antenatal care are given anti-D gama globulins 300 micrograms around 28 weeks and 

within 72 hours after delivery to prevent isoimmunisation and thus protect future 

fetuses. This is usually paid for by the patient receiving the care either by cash or 

through National Health Insurance Fund. In this study, the same will apply. The 

patient will meet the cost of obstetric ultrasound and anti-D for those receiving it after 

amniocentesis. The investigator will however meet the cost of amniocentesis, the 

laboratory analysis of the amniotic fluid sample collected and other related costs as 

this is not a routine part of care given to women with preterm labour.  
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Voluntary Participation 

 Participation into the study will be voluntary. 

You are free withdraw from the study at any time without losing any benefits you are 

entitled to this institution. 

Confidentiality 

Your personal information will kept confidential. Your name will not be used in the 

study materials. Unique identifiers will be used to hide your identity. Questionnaires 

will be kept under lock and key and only principal investigator will access it. The 

questionnaires will be kept for one year and thereafter destroyed as per the 

institutional policy. Any information given to us by you will remain confidential and 

will be used for your own benefit. 

Contact Information 

If you have any questions regarding this study lease contact me , James Amenge, 

University of Nairobi P.O Box 19676-00202 Nairobi or on mobile number 

0724612026 or my Supervisor, Prof. Omondi Ogutu, the head of department 

Obstetrics and Gynecology, University of Nairobi or the Secretary, KNH/UON 

Ethical Research Committee, Tel 726300-9 Ext 44102 
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INFORMED CONSENT FORM 

If you have clearly understood the information provided about the study and you are 

willing to voluntarily participate, please sign below: 

 

I………………………………………………………………..of 

……………………… after reading and being explained to about the study and what 

it entails, I accept and consent willingly to participate in the study fully aware of the 

benefits and risks. 

I am aware that I can withdraw from this study without loss of any benefit or quality 

of management/care to which I am entitled. 

 

Participant’s Signature/thumb print………………………..     Date……………….. 

 

I ………………………………………… confirm that I have adequately explained 

the details of the study to the participant and that the participant has given an 

informed consent without any coercion.  

 

 

Signature……………………………………………………… Date…………………. 

 

 

 

  



59 
 

Annex 5: Questionnaire  

         Serial No._____________       

PREVALENCE OF BACTERIAL SUBCLINICAL INTRA-

AMNIOTIC INFECTIONS IN WOMEN PRESENTING 

WITH SPONTANEOUS PRETERM LABOUR IN 

KENYATTA NATIONAL HOSPITAL 

Principal investigator: Dr. James Amenge, H58/80616/2015 

Phone no: 0724612026 

Supervisor: 1. Prof. Omondi Ogutu 

                            

Unique no: 

Bio-data 

Indicate all times using 24hour clock system and dates in the format of DD/MM/YY 

Date:  

Time of filling the questionnaire: 

Date of admission: 

Time of Admission… 

Please provide us with the following information about you. 

Age ………..   Parity …………+ ……….  Gravidity…………  

Gestational age by dates (LNMP-----------) ……………. 

Gestation by extrapolation from earliest obstetric ultrasound done ………. (Date when the 

ultrasound was done……… and gestational age at the time of the ultrasound…………) 

Gestational age as estimated by 1st ANC attendance……. (Indicate date of 1st ANC-     and 

Fundal height as measured then… 

Gestation by quickening:                                        estimated period of quickening.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Marital Status: 

Single       Married           Separated            Divorced          Unknown  
Occupation……………….. 

Employment status……… 

Level of Education:  
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None       Primary           Secondary            Tertiary          Unknown  
  

Current obstetric history 

How long have you experienced the following symptoms that have brought to the hospital? 

1. Intermittent lower abdominal pains radiating to the back (in hours) 

2. Uterine contraction (in hours) 

Have you had a urinalysis test done?  

If yes, state the results for the following: leucocytes……….   Nitrites……. 

Have you had any vaginal discharge in the current pregnancy? 

If yes, what was the color? 

            Was it of foul smell? 

Antenatal profile: 

Have you ever attended antenatal clinic during this current pregnancy? Yes….    No….. 

If yes, 

1. How many visits? …………… 

2. At what gestation was your first ANC attendance?.............  

3. Were you screened for the following sexually transmitted infections/diseases? If yes, state 

the results of each screening test below: 

VDRL 

Hepatitis B virus 

Human immunodeficiency Virus 

What was your HIV serologic status? Unknown     Negative    

 Positive     

What was your blood group? Blood Group:…..      Rhesus factor……. 

Have you been diagnosed of or treated for urinary tract infection in the preceding 4 weeks 

during ANC: Yes----         No------ 

If yes, state the antibiotics you were given for the illness…………………………………….. 

Have you been diagnosed or treated for sexually transmitted infection? Yes………… No…… 

If yes, what was the diagnosis? …………. 

If yes, state the antibiotics you were put on for this illness……………… 

What was the Hemoglobin level?  
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                               Below 8g/dl 

                               Above 8 and below 10g/dl 

                               Above 10g/dl 

In the current admission, have you been given any antibiotics?  Yes---  No---- 

If yes, name the antibiotic,  

           days administered,  

           dosage 

Have you been given a drug to make the lungs of the baby mature? Yes---- No--- 

If yes, name the drug,  

           dosage and  

           duration 

when was the last time you had penetrative penile-vaginal sexual intercourse?  

             Date….. 

             Time…… 

Past gynecologic and obstetrics history 

1. History of preterm labor in current pregnancy   1. Yes…..    2. No…… 

If yes, were you admitted 1. Yes……….. 2. No….. 

If admitted, were you given antibiotics? 1. Yes…. 2. No….   3. Unsure…… 

2. History of preterm labour in previous pregnancies 1. Yes…..  2. No….. 

If yes, what were the outcomes, a. preterm birth? 1. Yes…..  2. No….. 

                                                    b. term delivery? 1. Yes…   2. No….. 

                                                    c. preterm rupture of membranes? 1. Yes….. 2. No…. 

 

Results (to be filled from the laboratory report) 

Indicate the following laboratory results as per the laboratory report: 

Culture growth: Positive…………….  

                          Negative………… 

If positive, list the organisms grown  

  

1.  …………………………………… 

2. ……………………………………. 

3. ……………………………………. 

4. ……………………………………….. 
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5. ………………………………………. 

Others: …………………………………………………… 

For each bacterial isolate above indicate the antibacterial to which the isolate is sensitive to 

1. ………………………………………… 

2. ………………………………………… 

3. ………………………………………… 

4. …………………………………………. 

5. …………………………………………. 

6. …………………………………………. 

For each bacterial isolates identified above, indicate the antibacterial to which the isolate is 

resistant to. 

1. ………………………………………… 

2. ………………………………………… 

3. …………………………………………. 

4. …………………………………………. 

5. …………………………………………. 

6. …………………………………………. 
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Annex 6: Dummy Tables 

Table: Demographic characteristics of patient with preterm labour with intact membranes in 

Kenyatta National Hospital 

Age Marital Status Parity Level of Education 

Category % Category % Category % Category % 

< 20 years  Single  Nulliparous  None  

20-25years  Married  Primipara  Primary  

25-30years  Separated  Multiparous  Secondary  

30-35years  Divorced  Above para 5  Tertiary   

35-40years        

Above 

40years 

       

 

Parity Level of Education 

Category % identified by 

bacterial culture 

Category % identified by 

bacterial culture 

Nullipara   None  

Primipara  Primary  

Multiparous  Secondary  

Above para 5 

Tertiary  

Duration of onset of preterm labour from last 

penetrative vaginal coitus 

Category % identified by 

bacterial culture 

< 24hrs  

24-48hrs  

48-72hrs  

3days to 1 week  

>1 week  
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Maternal baseline characteristics and subclinical IAI findings 

Characteristic Category No Subclinical 

IAI/no. 

preterm 

labour with 

intact 

membranes 

identified by 

gram stain 

 No 

subclinical 

IAI/No. 

preterm 

labour with 

intact 

membranes 

identified by 

bacterial 

culture 

 

Socio demographics   

Age 

 

<20 

20-25 

26-30 

31-35 

>35 

   

Obstetric History   

Parity 0 

1 

2 

3 

4 

5 

   

Preterm labour 

history       

1 

2 

3 

4 

>5 

   

ANC attendance Yes 

No 

   

Facility attended KNH 

Other facility 

   

Number of visits 1 

2-4 

>4 

   

Gestational age at first visit <12weeks 

                                                    12-24weeks 

                                                    >24weeks 

   

Hb(g/dl) at 1st visit <8 

 8-10 

 >10 

   

Blood group A+ 

B+ 

AB+ 

O+ 

A- 

B- 

AB- 

O- 

   

VDRL Positive 

Negative 

Unknown 

   

HIV Positive    
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Negative 

Unknown 

 

 

Medications  Steroids 

Antibiotics  

   

IAI- intraamniotic infection 

Table:  bacterial culture results in relation to gestational age 

Gestational 

age 

Culture positive (bacterial 

colonies grown) (No) 

Culture negative (no bacterial 

colonies grown) (No) 

32 to <37 

weeks 

  

28 to <32 

weeks 

  

<28 weeks 

 

  

  

 

                                                                      

Table: list of individual bacterial isolates using Vitek machine 

Bacterial isolate 

grown 

No of patients from 

whom isolate grown 

Bacterial 

classification 

Antibacterial 

sensitivity 

Antibac

terial 

resistan

ce/insen

sitivity 

     

     

     

     

     

     

 

 


