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ARTICLE INFO                                          ABSTRACT
 

 

The main objective of this study is to determine neonatal
trachomatis (CT) infected mothers. One hundred and one neonatesborn to CT infected mothers were 
screened for CT infection by polymerase chain reaction (PCR).Maternal and neonatal risk factors for 
sepsis were also as
two(22) were early onset and 12 late onset. Neonatal infections included respiratory tract infections 
(RTI) 16; blood stream infection (BSI) 7; gastrointestinal tract (GIT) 
infection (UTI) 3; conjunctivitis (CONJ) 2; otitis media (OM) 1. Premature rapture of membrane 
(PROM) p<0.001); foul smelling liquor (FSL, p<0.001) intra partum fever (IPF) p<0.001) and 
meconium stained amniotic fluid (MSAF) p<0
increased the risk for CT infection in the neonate.Preterm birth (p<0.00O1) low birth weight and 
APGAR score less than 7 were neonatal characteristics found to have increased the risk for CT 
associate
transmission of CT (p<0.05).Routine screening and treatment of pregnant women for CT infection is 
recommended to reduce neonatal morbidity and mortality.
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INTRODUCTION 
 
Neonatal sepsis still remains a major challenge to the survival 
of neonates the world over.  In Ghana, neonatal sepsis accounts 
for between 10 to 15% of neonatal mortality 
2014; Baiden et al., 2011). Both maternal and neonatal factors 
have been identified to increase the risk for neonatal sepsis. 
Maternal factors that have been identified to be significantly 
associated with neonatal sepsis are foul smelling liquor, 
meconium stained amniotic fluid, parity, history of STI/UTI 
and maternal age. Whereas, the male sex, prematurity, low birth 
weight, APGAR score less than 7 and resuscitation at birth 
were notable neonatal factors (Siakwa et al., 
of Maternal CT infections are most often un
the infection is asymptomatic and usually undetected.
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ABSTRACT 

The main objective of this study is to determine neonatal sepsis among neonates born to Chlamydia 
trachomatis (CT) infected mothers. One hundred and one neonatesborn to CT infected mothers were 
screened for CT infection by polymerase chain reaction (PCR).Maternal and neonatal risk factors for 
sepsis were also assessed using a checklist.  Thirty-four of the neonates had sepsis of these, twenty
two(22) were early onset and 12 late onset. Neonatal infections included respiratory tract infections 
(RTI) 16; blood stream infection (BSI) 7; gastrointestinal tract (GIT) 
infection (UTI) 3; conjunctivitis (CONJ) 2; otitis media (OM) 1. Premature rapture of membrane 
PROM) p<0.001); foul smelling liquor (FSL, p<0.001) intra partum fever (IPF) p<0.001) and 

meconium stained amniotic fluid (MSAF) p<0.001) were maternal factors found to have significantly 
increased the risk for CT infection in the neonate.Preterm birth (p<0.00O1) low birth weight and 
APGAR score less than 7 were neonatal characteristics found to have increased the risk for CT 
associated sepsis in the neonate.Caesarian section significantly reduced the risk for vertical 
transmission of CT (p<0.05).Routine screening and treatment of pregnant women for CT infection is 
recommended to reduce neonatal morbidity and mortality. 

is an open access article distributed under the Creative Commons Attribution License, which 
distribution, and reproduction in any medium, provided the original work is properly cited. 

Neonatal sepsis still remains a major challenge to the survival 
of neonates the world over.  In Ghana, neonatal sepsis accounts 
for between 10 to 15% of neonatal mortality (Siakwa et al., 

. Both maternal and neonatal factors 
have been identified to increase the risk for neonatal sepsis. 
Maternal factors that have been identified to be significantly 
associated with neonatal sepsis are foul smelling liquor, 

rity, history of STI/UTI 
and maternal age. Whereas, the male sex, prematurity, low birth 
weight, APGAR score less than 7 and resuscitation at birth 

., 2014).  Prevalence 
of Maternal CT infections are most often underestimated since 
the infection is asymptomatic and usually undetected. 

School of Nursing, University of Cape Coast, Ghana. 

 
Maternal CT infections however, have been identified to 
increase the risk for neonatal sep
and Prevention, 2010; Chen 
incidence of chlamydia in the community has been documented 
along with an increase in neonatal chlamydia 
Disease control and Prevention, 
and Bowden, 2007).  Prenatal implications of chlamydia 
infection for the mother and newborn include association with 
ectopic pregnancy, spontaneous abortion, preterm 
labouramnionitis, premature rapture of membranes, low birth 
weight, prematurity, still birth and neonatal death 
2003). Chlamydia infection during pregnancy could lead to 
intra partum fever and late onset post partum endometritis after 
vaginal delivery (Lawton et al., 
CT to the neonate occurs in approximately 50% of cases 
(Macllraith, 2003).  The transfer of the CT from an infected 
mother could be as high as 23
Infections in the newborn also include conjunctivitis, 
pneumonia, otitis media, bronchitis, pharyngitis,
gastroenteritis (Davies, 1994)
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sepsis among neonates born to Chlamydia 
trachomatis (CT) infected mothers. One hundred and one neonatesborn to CT infected mothers were 
screened for CT infection by polymerase chain reaction (PCR).Maternal and neonatal risk factors for 

four of the neonates had sepsis of these, twenty-
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Maternal CT infections however, have been identified to 
increase the risk for neonatal sepsis (Centre for Disease control 

Chen et al., 2005). An increased 
incidence of chlamydia in the community has been documented 
along with an increase in neonatal chlamydia (Centre for 

, 2010; Chen et al., 2005; Currie 
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ectopic pregnancy, spontaneous abortion, preterm 
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pneumonia, otitis media, bronchitis, pharyngitis, rhinitis and 
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recommended since 80-90% of the infected individuals are 
asymptomatic (Centre for Disease control and Prevention, 
2010). This recommendation is difficult to implement due to 
lack of technical expertise and equipment for screening in low 
resource countries.  The main aim of this study was to 
determine sepsis among neonates of CT infected mothers. 
 

MATERIALS AND METHODS 
 
Design: Prospective cohort study conducted during the period 
of July 2006 and December 2012.  
 
Sampling: A total of 2014 pregnant women attending antenatal 
clinics at Cape Coast Teaching Hospital, Ghana during the 
study period were screened for CT. One hundred and twelve 
infected individuals were purposively selected and enrolled in 
the study after informed consent had been obtained. One 
hundred and one (live birth) neonates of participants were 
monitored and screened for CT infection when suspected of 
neonatal sepsis. 
 
Maternal data: Pre-tested questionnaires with a Cronbach's 
alpha coefficient of 0.97 were used to obtain information on 
relevant medical, obstetrical and socio-demographic 
characteristics that were known to be risk factors for neonatal 
sepsis Siakwa et al. (2014)  
 

Case definition:  Neonates were classified as neonatal sepsis 
based on criteria reported earlier Siakwa et al. (2014). 
 

Detection of CT by PCR: Ear, eye nasal, and pharyngeal 
swabs collected from all neonates with suspected sepsis under 
sterile conditions as well as blood, stool and urine samples 
were processed by PCR as described by Schmidt et al. (2015). 
 

Ethics consideration: The Institutional Review Board of the 
University of Cape Coast approved the study and ethical 
clearance was obtained from the hospital. Participants’ also 
signed informed consent and participation was voluntary. 
 

Data analysis: Data was analyzed with SPSS 21. For the 
univariate analysis of categorical variables, Pearson’s Chi 
square or Fisher’s exact test was used. For continuous 
variables, we used the Independent sample t-test after checking 
normality and equality of the variance on the basis of Levine’s 
test at 5% significance. 
 

RESULTS 
 

One hundred and one neonates of CT infected mothers were 
monitored during the neonatal period. Thirty-four had sepsis 
out of which 22 were of early onset whereas 12 were late onset. 
Respiratory tract infection (16/34), blood stream infection 
(7/34), Gastroenteritis (5/34), Urinary tract infection (3/34) 
conjunctivitis (2/34) and otitis media (1/34) were observed 
among the neonates (Fig 1). Fig. 2 showed maternal and 
neonatal risk factors for CT related neonatal sepsis. PROM 
(p<0.001) FSL (p<0.001) IPF (p<0.001) and MSAF (p<0.001) 
were maternal factors found to have significantly increased the 
risk for CT infection in the neonate. Preterm birth (p<0.001) 
low birth weight and APGAR score less than 7 were neonatal 
characteristics found to increase the risk for CT associated 
sepsis in the neonate. Caesarian section significantly reduced 
the risk of vertical transmission of CT (p<0.05). 

 
 

Fig. 1. Type of Infections among the Neonates 
 

 
 

Fig 2.  Maternal and Neonatal Risk Factors of Sepsis 

 
DISCUSSION 
 
The study determined sepsis among neonates born to CT 
infected mothers at the Cape Coast Teaching Hospital during 
the study period.  The prevalence of CT related sepsis among 
the neonates born to the infected mothers was 33.7%.This 
finding is similar to the findings of Yu et al. (2009) who 
observed a24.3% vertical transmission of Macllraith (2003) 
indicated a vertical transmission of CT could be as high as 50% 
and transfer of CT from the mother to the neonate could range 
from 23 to70% (Macllraith, 2003; Lawton et al., 2004). Hahn     
et al. (2014) however found no such vertical transmission. The 
lack of vertical transmission could be due to effective 
management of STI among the study population and 
interventions put in place to manage risk factors. Vertical 
transmission of CT in the present study setting could have been 
higher if the study design considered screening for CT in 
stillbirth. Several other studies reported vertical transmission 
could result in spontaneous abortions and stillbirth (Sozio, 
1998; Baud et al., 2011; Baud et al., 2008). The study design 
considered only those with sepsis however, earlier findings 
indicated CT infections are usually asymptomatic (4,8,9). There 
is also the possibility of asymptomatic neonatal infections that 
could go unnoticed. The majority of cases were of early onset. 
Earlier studies have reported that pathogens responsible for 
early onset sepsis generally reflect the predominant vaginal 
flora of the pregnant woman (Davies, 1994; Schmidt et al., 
2015; Hahn et al., 2014; Baud et al., 2008). It was also posited 
that the physiology of normal pregnancy promotes the shedding 
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of CT into the vaginal tract, eventually facilitating vertical 
transmission. This could account for the higher risk of 
transmission in spontaneous vaginal delivery as opposed to 
caesarian section. The finding in the present study is consistent 
with earlier studies that caesarian section lowers significantly 
vertical transmission of CT. Maternal history of STI/UTI has 
been previously associated with increased risk for neonatal 
sepsis (Siakwa, 2014; Emamghorashi et al., 2012). 
 
Neonatal infections noted in the present study included 
respiratory tract infections, blood stream infections, 
gastroenteritis, urinary tract infection, conjunctivitis and otitis 
media.   Transmission of CT to the infant during birth has been 
reported to be a risk factor for the development of sepsis (Sozio 
and Ness, 1998). Previous studies have observed that premature 
and asphyxiated babies are likely to receive intubation and 
catheterization which predispose them to respiratory tract 
infections. Intravenous catheter inserted for drug administration 
and nutrition are also risk factors for blood stream infection if 
aseptic procedures are compromised. It was also posited that 
neonates ingest maternal fluids during labour and delivery 
predisposing them to gastroenteritis (Siakwa et al., 2014; 
Centre for Disease control and Prevention, 2009). Chlamydia 
conjunctivitis and otitis media have been well documented. 
(Sozio and Ness, 1998)   
 
The present study identified PROM, FSL MSAF and IPF as 
maternal factors that significantly increased the risk of vertical 
transmission of CT while Preterm birth, birth weight below 
2500g and Apgar score less than 7 are the neonatal risk factors. 
Earlier studies have identified PROM (Siakwa et al., 2014;             
Al- Dasoky et al., 2005; Shah et al., 2006; Giogiana et al., 
2010), maternal UTI/STI (Siakwa et al., 2014; Al- Dasoky                         
et al., 2005; Chacko and Sohi, 2005) and foul smelling liquor 
(Siakwa et al., 2014; Shah et al., 2006; Chacko and Sohi, 2005) 
as significant risk factors for neonatal sepsis. PROM occurs 
where fetal membranes rapture without the onset of 
spontaneous uterine activity resulting in cervical dilation 
(Fraser et al., 2003). Risk factors for PROM include cervical 
incompetence, cord prolapse and malpresentation associated 
with prematurity. After membrane rupture, microorganisms 
from the vagina could ascend into the amniotic sac, leading to 
the development ofchorioamnionitis or placentitis (Wilson and 
Lowdermilk, 2006) microorganisms on the other hand could 
ascend and cause PROM predisposing the baby to infection in 
utero (24). Meconium presence in amniotic fluid is a significant 
predictor of neonatal infection (Siakwa et al., 2014; Wilson and 
Lowdermilk, 2006). Normally, amniotic fluids remain clear, 
however, fetal hypoxia would result in stained MSAF. Recent 
evidence supports an association between lower Agar score and 
MSAF, which unfortunately has earlier been associated with 
neonatal sepsis (Siakwa et al., 2014; Al- Dasoky et al., 2005; 
Shah et al., 2006). The present study also revealed an 
association between low Apgar score and neonatal sepsis. 
 

The study also revealed low birth weight of the neonate 
(p<0.001) and preterm delivery (p<0.001) as significant risk 
factors for neonatal sepsis and in fact these factors have been 
well documented in previous studies (Siakwa et al., 2014; Shah 
et al., 2006; Utomo, 2010; Haque, 2010). Explained that 
neonates with low birth weight and preterm babies tend to have 
poor host defenses and are therefore more likely to suffer 
sepsis. Moreover, neonates with low birth weight and preterm 

babies are also more likely to receive parenteral nutrition via IV 
cannula or some form of medication via IV access. This may 
predispose them to higher risk for infections compared to 
babies of normal weight who otherwise do not receive such 
therapies.  
 
Conclusion 
 

Vertical transmission of CT and its consequential neonatal 
sepsis was high among the study population. RTI, BSI and GIT 
infection, UTI, conjunctivitis, and otitis media were the 
infections identified with the majority being early onset sepsis. 
Maternal and neonatal risk factors for neonatal sepsis 
associated with maternal CT infection were PROM, FSL, 
MSAF, preterm labour, low birth weight and Apgar score less 
than 7.  Screening of pregnant women on first antenatal visit is 
recommended for early diagnosis and treatment of CT infection 
to prevent the aforementioned adverse outcomes that increase 
neonatal morbidity and mortality. 
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