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Abstract

Background:

Neonatal sepsis poses a significant threat to newborns, particularly in low-income
countries, leading to high rates of illness and death. It can manifest as early-onset
or late-onset sepsis, commonly caused by bacteria like E. coli. Preterm infants and
the use of invasive medical devices increase vulnerability. During pregnancy,
urinary tract infections (UTIs) can have serious consequences for both the mother
and the developing fetus, with maternal UTIs associated with adverse outcomes
such as low birth weight and preterm delivery. However, further research is
necessary to fully comprehend the intricate connection between maternal UTIs and
neonatal sepsis. Infections contracted by the mother can be transmitted vertically to
the fetus, emphasizing the urgent need for effective preventive measures and
management strategies. By understanding and addressing these challenges, we can
improve the health outcomes of both mothers and newborns

Objectives:
Determine the association between maternal UTI and neonatal sepsis

Methods:

This is an observational cross-sectional study, which has been carried out on
neonates admitted to the neonatal care unit at Al-Elwiya pediatric teaching hospital
from the fifteenth of November 2022 till the end of January 2023. A total of 151
neonates, ages ranging from (1-28) days were included in the study. (After
excluding those who had no sepsis and their mothers have not encountered UTIs
during pregnancy, and neonates’ obvious congenital anomalies).

Information about the neonates was collected from the patient records and register.
while a semi-structured interview with mothers was conducted to assess
information on their socio-demographic characteristics and antenatal care.



Results:

A total of 151 neonates and their mothers took part in this study. The mean age of
neonates was 12.76 days with (6.8 SD), while the mean of mothers' age was
26.63 years with (£5.7 SD). more than 80% of the mothers were between 20-34
years old, and only 8.6% were under the age of 20. more than half of the mothers
(58.7%) were either illiterate or only completed primary school and (42.4%)
completed secondary school or higher education. moreover, the site of delivery
was a hospital in 146 deliveries (96.7%), while only 5 deliveries were done outside
of the hospital. In terms of gender, female neonates comprised 76 (50.3%) of the
total, while male neonates comprised 75 (49.7%).

Maternal UTIs were found as a highly significant factor for neonatal sepsis (p
value= 0.009), maternal UTIs were three times more significant with EOS (p
value= 0.006) than LOS (p value= 0.022) which was also considered as significant.

Conclusion:
This study showed a significant association between maternal UTI and neonatal
sepsis

Keywords: Sepsis, Neonates, Urinary tract infection (UTI)



Introduction:

A/ Neonatal sepsis

Neonatal sepsis is characterized by a bloodstream infection in newborns who
are under 28 days old. It remains a leading cause of morbidity and mortality among
neonates, particularly in middle and lower-income nations [1]. Based on the timing
of its occurrence after birth, neonatal sepsis is categorized into two types: early-
onset sepsis (EOS) and late-onset sepsis (LOS). EOS is caused by organisms
acquired before and during delivery (or maternal-fetal infection), while LOS is
caused by organisms acquired after delivery from the environment (hosocomial or
community sources). EOS refers to sepsis in neonates that takes place on or before
day 7, whereas LOS refers to sepsis occurring after day 7. [2].

The global prevalence of neonatal sepsis is estimated to range from 1 to 10 cases
per 1000 live births [3]. A study conducted in Irag showed an incidence of
suspected neonatal sepsis 54.67%, with 53.66% of the neonates classified as early-
onset sepsis (EOS) and 46.34% as late-onset sepsis (LOS). [4]

Fetus are susceptible to infections during pregnancy or delivery when they pass
through the vaginal canal. Sepsis can result from viral, fungal, or bacterial
infections, with bacterial infections being the most prevalent. Among bacterial
pathogens, Escherichia coli (E. coli) accounts for 37% of early-onset sepsis (EOS),
followed by Klebsiella pneumonia and Staphylococcus species, each constituting
12.5% of cases. For late-onset sepsis (LOS), E. coli constitutes 38.7% of cases,
followed by Staphylococcus species at 17.3% and Klebsiella pneumonia at 10.7%.
Gram-negative bacteria (G negative) were more common than gram-positive
bacteria (G positive) in both EOS (81.2%) and LOS (74.7%) cases [5].

Several risk factors contribute to the occurrence of neonatal sepsis, including
preterm birth, maternal history of infections, prolonged rupture of membranes
(PROM), and the need for resuscitation at birth [6].

Preterm neonates face a higher risk of sepsis and infection compared to term
neonates. This heightened susceptibility in preterm neonates primarily arises from:
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1. Deficient immune system: Preterm neonates exhibit decreased levels of IgG
antibodies and impaired opsonization and complement activation, which
contribute to their compromised immune response.

2. Impaired innate immune system: The immature epithelial barrier in preterm
neonates compromises their innate immune system, making them more
susceptible to infections.

3. Increased need for invasive devices: Preterm neonates often requires the use
of invasive devices such as vascular access, endotracheal tubes, feeding
tubes, and urinary tract catheters due to associated severe illnesses. These
devices serve as potential entry points for infections.

The combination of these factors contributes to the increased vulnerability of
preterm neonates to sepsis and infections [7].

Early-onset and late-onset sepsis are assessed through various laboratory
studies, including a complete blood cell (CBC) count and differential,
measurement of levels of C-reactive protein (CRP) and other infection markers.
The gold standard for diagnosis still relies on the culture of blood, urine, and
cerebrospinal fluid (CSF) samples [8].

B/ Urinary Tract Infections during pregnancy

Urinary tract infections (UTIs) are commonly observed medical complications
during pregnancy, often leading to substantial morbidity for both the pregnant
woman and the fetus. While bacteria are the primary cause of UTIs, certain
viruses, fungi, and parasites can also infect the urinary tract. Bacterial sources from
the intestine or vagina account for over 85% of UT]Is, impacting up to 10% of
pregnant women [9].

The term UTlIs includes both asymptomatic bacteriuria (ASB) and lower tract
(acute cystitis) or upper tract (acute pyelonephritis) infections.

Structural and functional changes in the urinary tract during pregnancy elevate
the risk of progression from asymptomatic bacteriuria (ASB) to pyelonephritis in
pregnant women. Physiological hydronephrosis and hydroureteronephrosis occur
due to hormonal influences, external pressure from the expanding uterus, and
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inherent alterations in the ureteral wall. The elevated concentrations of
progesterone in maternal circulation during pregnancy lead to a relaxation of
bladder smooth muscles (increasing bladder capacity) and reduced detrusor tone
and ureteral peristalsis. These factors contribute to ureteral dilation and urinary
stasis, potentially creating a reservoir for bacterial growth. Additionally, the
pressure exerted by the enlarging uterus on the bladder may facilitate the ascent of
infections from the urethra to the kidneys, thereby predisposing women to the
development of symptomatic UTIs [10]. Furthermore, the increase in glomerular
filtration rate during pregnancy induces changes in urine composition, such as
glycosuria (presence of glucose in the urine), alkalization of pH, and a decreased
concentration capacity of the urine. These alterations create an environment that
facilitates bacterial proliferation [11].

Asymptomatic bacteriuria (ASB) refers to the presence of significant
bacteriuria in women without symptoms of a urinary tract infection. ASB is
considered a significant concern for reproductive women, as it is recognized as an
independent risk factor for perinatal mortality, abortion, and preterm delivery
[12,13]. The prevalence of ASB in pregnant women ranges from 2% to 7%, which
is similar to the prevalence in non-pregnant women. Failure to treat bacteriuria
during pregnancy can lead to acute pyelonephritis in up to 25% of women, a severe
form of urinary tract infection with an incidence of 0.5-2% occurring during the
second and third trimesters [14,15]. On the other hand, acute cystitis, with a
prevalence of 1-2% typically occurring in the first trimester of pregnancy, has not
been found to be associated with an increased risk of preterm delivery or perinatal
mortality [16]. perhaps because pregnant women with symptomatology of low
urinary tract infection receive timely treatment.

The organisms responsible for urinary tract infections (UTIs) during pregnancy
are typically the same uropathogens that commonly cause UTIs in non-pregnant
individuals. Among these organisms, Escherichia coli (E. coli) is the most
frequently isolated pathogen. A retrospective analysis spanning 18 years revealed
that E. coli was identified as the causative agent in 82.5% of pyelonephritis cases
in pregnant patients [17]. Other bacteria that may be seen include Klebsiella
pneumoniae, Staphylococcus, Group B Streptococcus, Proteus, and Enterococcus
species. Evaluation of UTIs will include urinalysis and clean catch urine culture



C/ Maternal infections and Neonatal sepsis

In a recent study, the effect of maternal urinary tract infection was investigated.
Maternal urinary tract infection was found to be associated with prematurity [18]
and birth defects, which were found to be more common in babies exposed to
maternal UTI.

Maternal urinary tract infections (UTIs) have been associated with various
adverse outcomes for both the mother and the baby. These include low birth
weight, prematurity, intrauterine growth retardation, pre-eclampsia, amnionitis,
and perinatal death [19].

However, the relationship between maternal UTI and neonatal sepsis has not
been investigated in the above studies.

Acute maternal infection during pregnancy can be transmitted to the fetus in
either of two ways:

Vertical transmission during pregnancy: which can result in congenital infection,
intrauterine death, or permanent disability.

Perinatal transmission during delivery: which can lead to severe neonatal diseases.

According to our literature search, only a few studies have investigated the
association between maternal UTI and neonatal sepsis in Iraq. However, there is
one study on the association between maternal genito-urinary infections and
mortality outcome in neonatal sepsis that showed no significant association[20].



Aim of the study:

The aim and objective of this cross-sectional study is to identify the
association between maternal UTIs and neonatal sepsis and determine if maternal
UTIs can be considered a risk factor for neonatal sepsis among Iragi women
attending Al-Elwiya pediatric teaching hospital in Baghdad.




Materials and methods

This is an observational cross-sectional study, which has been carried out on
neonates admitted to the neonatal care unit at Al-Elwiya pediatric teaching hospital
from the fifteenth of November 2022 till the end of January 2023. A total of 151
neonates, ages ranging from (1-28) days were included in the study. (After
excluding those who had no sepsis and their mothers have not encountered UT]Is
during pregnancy, and neonates’ obvious congenital anomalies).

Information about the neonates was collected from the patient records. while a
semi-structured interview with mothers was conducted to assess information on
their socio-demographic characteristics and antenatal care.

Study variables:
Socio-demographic, maternal, obstetric and neonatal characteristics were
collected through data extraction and semi-structured interviews.

Maternal age
Maternal age was categorized as less than 20 years, 20-35 years and 35 years
and above.

Maternal infections

Mothers who had UTIs during pregnancy were asked about the trimester in
which UTI occurred

Maternal education
Mothers who are illiterate or have received education through informal

trainings other than in schools were categorized as having ‘no formal education
while those who had gone to school for education were categorized as primary,
secondary and higher education.

b

Parity
Mothers who are primipara (had one birth) or multipara (had more than one
births)



Mode of delivery
Mothers who gave birth vaginally or through caesarean section.

Site of delivery
Mothers who gave birth out of a hospital or at a hospital.

History of prolonged rupture of membranes
Mothers were asked if they had a membrane rupture more than 18 hours prior
to delivery

Gender of the baby
The sex of the baby as: male or female.
Weight of the baby
Birth weight is categorized as less than 2500 g, 2500—4000 g or 4000 g and
more.
Gestational age

Gestational age is calculated using the last menstrual period and categorized as
less than 37 weeks, 37-42 weeks or 42 weeks and more.

The onset of clinical features

Neonates with clinical features occurring between birth and 7 days were
considered as early onset sepsis, while neonates of clinical features occurring
between 8 and 28 days after birth were considered as late onset sepsis

Requirement for resuscitation
Mothers were asked if their neonate needed resuscitation or any other invasive
procedures after birth.

Data analysis

The correlation between maternal UTI and neonatal sepsis and time of
infection during pregnancy were tested by the chi-square test. data analysis was
done using the SPSS software (Statistical Package for the Social Sciences, Version
24). A P value less than 0.05 was considered significant.



Results

socio-demographic characteristics

A total of 151 neonates and their mothers took part in this study. The mean age
of neonates was 12.76 days with (£6.8 SD), while the mean of mothers' age was
26.63 years with (£5.7 SD). more than 80% of the mothers were between 20-34
years old, and only 8.6% were under the age of 20. more than half of the mothers
(58.7%) were either illiterate or only completed primary school and (42.4%)
completed secondary school or higher education. moreover, the site of delivery
was the hospital in 146 of the deliveries (96.7%), while only 5 deliveries were
done outside of the hospital. In terms of gender, female neonates comprised 76
(50.3%) of the total, while male neonates comprised 75 (49.7%).

Table (1)- socio-demographic characteristics

Variables Categories Frequency Percentage
Maternal Age <20 13 8.6%
20-34 121 80.1%
>34 17 11.3%
Maternal No formal 35 23.2%
education education
Primary 69 45.7%
Secondary 27 17.9%
Higher education 20 13.2%
Site of delivery At hospital 146 96.7
Out of hospital 5 3.3%
Neonatal Sex Female 76 50.3%
Male 75 49.7%




Gynecologic and obstetric characteristics of the mother

In terms of delivery method, 92 of mothers had caesarian Section delivery
(60.9%). while 59 had a vaginal delivery (39.1%). In terms of UTIs 113 (74.2%) of
the mothers had UTI (90) of them had UTI during the third trimester and (6,17)
had UTI during the first and second trimesters, respectively. 34 of the mothers
reported having PROM of 18 hours and more. 76 women had Previous delivery
and 75 had No previous delivery

Table (2)- Gynecologic and obstetric characteristics of the mother

Variables Categories Frequency Percentage
Type of delivery Caesarean 92 60.9%
section
Vaginal 59 39.1%
delivery
Urinary tract First trimester 6 5.3%
infection (UTI
prevale(nce ) Second trimester 17 15.0% {?_ﬁl
Third trimester 90 79.6% (74.8%)
Do not have UTI 38 25.2%
Prolong rupture Yes 34 22.5%
of membrane .
(PROM) No 117 77.5%
Parity Primipara 76 50.3%
Multipara 75 49.7%




Neonate characteristics

A total of 133 neonates had sepsis, 83(62.4%) of them were considered as early
onset sepsis and 50(37.6%) as late onset sepsis, while 18 (11.9%) had no sepsis.

Table (3)- Sepsis prevalence

Categories Frequency Percentage
Total sepsis 133 88.1%
EOS 83 62.4 %
LOS 50 37.6%
Do not have sepsis 18 11.9%
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In terms of gestational age, the majority of the study participants 110 (72.8%)
were born between 37 and 42 weeks after the last menstrual period, regarding birth
weight 89(58.9%) were considered as normal weight, while 62 (41.1%) were
considered as low weight. 61 (40.4%) of neonates needed resuscitation after birth.

Table (4)- Neonate characteristics
Variables Categories Frequency Percentage

Gestational age 37-42W 110 72.8%
<37TW 41 27.2%
Birth weight Normal birth 89 58.9%

weight
Low birth weight 62 41.1%
Need of Yes 61 40.4%
resuscitation NO 90 59.6%
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UTIs and neonatal sepsis:

Maternal UTIs were found as a highly significant factor for neonatal sepsis (p
value= 0.009), maternal UTIs were three times more significant with EOS (p

value= 0.006) than LOS (p value= 0.022) which was also considered as significant.

Table (5) - UTIs and neonatal sepsis

EOS P LOS P Total sepsis P
value value value
Yes No Yes | No Yes No
UTI | Yes | 57 18 38 | 18 95 18
(62.9%) | (11.9%)
0.006 0.022 0.009
No 26 0 12 0 38 0
(25.2%)
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Other Variables association with neonatal sepsis

parity was found to be significantly associated with EOS, while for LOS it was
statically not significant.

In terms of prolonged rupture of membrane (PROM) it was found as a
significant factor for neonatal sepsis (p value=0.015), being more significant for
EOS than LOS.

in terms of birth weight, Low birth weight was found significantly associated
with EQS, but it was not significant for LOS.

in terms of the requirement of resuscitation after birth was also found highly
significant for EOS, while being not significant for LOS.

Other variables including (Maternal age, Maternal education, Site of delivery,
Type of delivery, Neonatal sex, Gestational age) was found statically not
significant
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Table (6) - Other Variables association with neonatal sepsis

Variables Categories EOS P LOS P Total P
value value sepsis value
Yes | No Yes | No Yes | No
1- Maternal <20 11 | 0 2 0 13 0
age 20-34 65 | 15 |0.179| 41 | 15 | 0.675| 106 | 15| 0.314
>34 7 3 7 3 14 3
2- Maternal No formal 18 | 5 12 | 5 30 5
education education
Primary 38 | 8 |0g50| 23 | 8 logg2| 61 | 8 | gop4
Secondary 16 | 3 8 | 3 24 3
Higher education | 11 | 2 7 | 2 18 2
3- Site of At Hospital 79 | 18 49 | 18 128 | 18
delivery | Outside hospital | 4 | 0 |0342 1 | o |0546] 5 | ¢ | 0.403
4- Type of Caesarean 50 | 10 32 | 10 82 10
delivery section 0.714 0.527 0.619
Vaginal delivery | 33 | 8 18 | 8 51 8
5- Parity Previous birth 28 | 13 35 | 13 63 13
No previous birth | 55 | 5 0.003 15 | 5 0.859 70 5 0.048
Yes 22 | 0 12 | O 34 0
6- PROM No 61 | 18 | 0.014 | 35 | 18 | 0.022| 99 | 18| 0.015
7- Sex Male 42 | 8 25 | 8 67 8
Female 41 1100636 | 25 | 10|0.686 | g | 10| 0.637
8- Weight Normal birth 39 | 15 35 | 15 74 15
weight 0.005 0.272 0.025
Low birth weight | 44 | 3 15 | 3 59 3
9- Gestational >37 W 63 | 12 36 | 12 98 12
age <37 W 20 | 6 0.416 12 | 6 0.670 35 5 0.530
10- Yes 49 | 3 9 3 58 3
Resuscitation No 34 | 15 0.001 41 | 15 0.899 75 15 0.029
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Discussion

The aim of this study was to determine if maternal urinary tract infections
(UTIs) considered as a risk factor for neonatal sepsis and identify other possible
factors among neonates admitted to neonatal care unit of Al-Elwiya pediatric
teaching hospital in Baghdad. The data analysis of our study shows that neonates
born to mothers with urinary tract infections during pregnancy especially during
the third trimester were at high risk of neonatal infection. The association was
more obvious with early-onset sepsis(EOS) than with late-onset sepsis(LOS).
which is consistent with the study conducted in Irag by Douaa M. et al(2020).
which reported that there was high risk of neonatal sepsis in babies born to mothers
with UTI .[21] Another study conducted in Iran by Fatemeh E. et al(2012), which
also showed an association between maternal UTIs and neonatal sepsis.[ 22], This
might be due to poor sanitation and hygiene and limited access to healthcare in
developing countries. The incidence of early-onset sepsis in our study was 62.4%
while the incidence of late-onset sepsis was 37.6% which is close to the study
conducted in Irag by Al-Mayah QS et al in 2017 [4]. which state the incidence of
52.73 % for early-onset sepsis and 47.7 for late-onset sepsis, while another study
conducted by Batool A. et al. found an incidence of 32% for EOS and 68% for
LOS[23]. These variations may be related to the place and time of the study or to
the diagnostic criteria.

Overall, this finding may support the reason that pregnancy causes numerous
changes in the woman’s body that increase the likelihood of urinary tract infections
(UTlIs), These changes increase the risk of serious infectious complications from
symptomatic and asymptomatic UTIs, even in healthy pregnant women. This
maternal health problem is often associated with neonatal sepsis, especially if
untreated during the third-trimester pregnancy or labour.

Therefore, neonatal sepsis may result from colonization of the birth canal by the

infectious agent.[24]

The findings of our study suggest an association between prolonged rupture of
membrane (PROM) and early-onset sepsis but no association between PROM and
LOS, These results are similar to the study of Woranart R. et al in Thailand (2005)
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and study by Zhuang L. et al. in china (2020). That linked PROM to EOS, And
showed no significant association between PROM and LOS.[25,34].Mainly due to
direct exposure of the neonate to the maternal pathogens. In contrast, A study
conducted by Drassinower D. et al in USA (2016), Showed no association between
PROM and neonatal sepsis.[26]. This is probably due to improved antenatal care in
the developed countries that caused minimising this risk factor.

Our study found that there is a higher association between early-onset neonatal
sepsis and primiparous mothers compared to multiparous mothers, this is
consistent with study conducted by Basem S. et al, which has found an increased
risk of neonatal sepsis with nulliparous women compared to multiparous [27]. It
may be explained by prolonged delivery duration among nulliparous compared to
multiparous, which increases exposure to infection.

The occurrence of neonatal sepsis shown to be associated with low birth weight
when compared to normal birth weight, this is consistent with the study conducted
by Amare B. et al. which showed that LBW neonates had a prevalence of sepsis
1.4 times more than normal birth weight neonates [28]. And with the study of P.
Hornik et al.[33]. Which is mainly due to immature immune system, unable to
feed, easily lose their heat, low store of glucose and more likely risk to develop
hypoglycemia may increases the likelihood of neonatal infections.

Another factor that showed association with EOS is requirement of resuscitation
after birth compared to those who did not need resuscitation. this finding was
supported by the study of Zelalem A.in Ethiopia in 2019 and the study of Douaa
M.[29,21], which found that the odds of developing neonatal sepsis among
neonates who have a history of neonatal resuscitation at birth were six times higher
as compared to those who were not resuscitated. This happens probably due to the
invasive producers that may introduce bacteria from the environment or medical
equipment into bloodstream leading to sepsis and might result from poor practices
and non-adherence to guideline by health professionals during resuscitation that
may predispose the neonate with a greater risk of developing sepsis.
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Regarding maternal age, this study found no association between the age of the
mother and neonatal sepsis. this finding is consistent with study of Yaya Y, in
2019, which showed no significance between maternal age and sepsis.[30]. this
results contradicted by the study of Basem S. et al. in Egypt in 2023 .which
resulted that maternal age above 35 years was a predisposing factor for neonatal
sepsis.[27]

This difference can be due to multiple factors including study design and
population characteristics.

About type of delivery there was no association with neonatal sepsis according
to our data analysis which contrasted by many studies , A study by Peter A. et al .
showed that CS delivery neonates at a high risk for neonatal sepsis.[32]

Regarding neonatal sex there are no association between gender and sepsis
which is consistent with study of Caroline A. et al. that showed no relation
between sepsis and gender. [31] Unlike the study of Martin K. which showed that
male neonates are prone to neonatal sepsis than female neonates. This is mainly
due to male sex hormones, i.e., androgens, have been shown to be suppressive on
cell-mediated immune responses. In contrast, female sex hormones exhibit
protective effects which may contribute to the natural advantages of females under
septic conditions.[35]
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Conclusion

e The findings of this research show a significant association between
maternal UTI and neonatal sepsis.

e The study suggests that infants born to mothers with UTI during pregnancy
especially during third trimester of having an increased risk of developing
sepsis in the neonatal period.

e This highlights the importance of timely diagnosis and treatment of UTIs in
pregnant women to prevent adverse outcomes in newborns.
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Limitations of the Study

e This study is limited due to small size of population because it was
conducted in one hospital.

e And it is not unique because participant memory and self-report nature of
determinant factors are potential limitations that could cause bias.
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Recommendation

Based on the confirmed association between maternal UTI and neonatal sepsis,
here are some recommendations for both doctors and mothers.

For Doctors:
1. Antenatal screening: Implement routine screening for urinary tract infections
(UTIs) during pregnancy to identify and treat maternal UTIs promptly. This
can help reduce the risk of neonatal sepsis.

2. Timely treatment: Promptly diagnose and treat maternal UTIs to minimize
the risk of transmission to the newborn. Prescribe appropriate antibiotics
based on the sensitivity of the causative bacteria.

3. Education and awareness: Educate healthcare providers about the
association between maternal UTI and neonatal sepsis to increase awareness
and promote early detection and intervention.

Recommendations for Mothers:

1. Attend prenatal care visits: Regularly attend prenatal check-ups to allow
healthcare providers to monitor your health and detect any signs of urinary
tract infections.

2. Hygiene practices: Practice good hygiene, including proper wiping
techniques after using the toilet and maintaining clean genital areas, to
minimize the risk of UTIs during pregnancy.

3. Stay hydrated: Drink an adequate amount of water to promote urinary tract
health and flush out bacteria that could potentially cause UTIs.

4. Report symptoms promptly: If you experience any symptoms of a urinary
tract infection such as frequent urination, pain or burning during urination,
or lower abdominal pain, inform your healthcare provider immediately.

Further studies are needed to explore the underlying mechanisms of this

association and to identify strategies for the prevention and management of
neonatal sepsis in this vulnerable population

20



References

Seale AC, Blencowe H, Manu AA, Nair H, Bahl R, Qazi SA, Zaidi AK, Berkley
JA, Cousens SN, Lawn JE., pSBI Investigator Group. Estimates of possible
severe bacterial infection in neonates in sub-Saharan Africa, south Asia, and Latin
America for 2012: a systematic review and meta-analysis. Lancet Infect Dis. 2014
Aug;14(8):731-741.

Wynn JL. Defining neonatal sepsis. Curr Opin Pediatr. 2016 Apr;28(2):135-40.

3. Goldstein B, Giroir B, Randolph A. International pediatric sepsis consensus

10.

11.

12.

conference: Definitions for sepsis and organ dysfunction in pediatrics. Pediatr
Crit Care Med. 2005;6:2-8.

Al-Mayah QS, Chalob FA, Jawad TI. Incidence of neonatal sepsis in a sample of
Iragi newborns. Pakistan Journal Biotechnolo- gy.2017; 14(4):P: 797-802.]
Raham, T. F., & Abood, A. M. (2019). Bacterial Profile and Antimicrobial
Susceptibility in Neonatal sepses, Al -Alwyia Pediatric Teaching Hospital in
Baghdad. AL-Kindy College Medical Journal, 13(2), 21-25]

[Birrie E, Sisay E, Tibebu NS, Tefera BD, Zeleke M, Tefera Z. Neonatal Sepsis
and Associated Factors Among Newborns in Woldia and Dessie Comprehensive
Specialized Hospitals, North-East Ethiopia, 1 August 2022 VVolume 2022:15
Pages 4169—4179]

Singh M, Alsaleem M, Gray CP. Neonatal Sepsis. [Updated 2022 Sep 29]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-.
Delanghe JR, Speeckaert MM. Translational research and biomarkers in neonatal
sepsis. Clin Chim Acta. 2015 Dec 7. 451 (pt A):46-64

Serena C, Tosi N, Mecacci F, Petraglia F. Uncomplicated urinary tract infections
in pregnancy. Version: 2020-10-12. In: Bjerklund Johansen TE, Wagenlehner
FME, Matsumoto T, Cho YH, Krieger JN, Shoskes D, Naber KG, editors.
Urogenital Infections and Inflammations. Berlin: German Medical Science GMS
Publishing House; 2017-.

Macejko AM, Schaeffer AJ. Asymptomatic bacteriuria and symptomatic urinary
tract infections during pregnancy. Urol Clin North Am. 2007 Feb;34(1):35-42.
DOI: 10.1016/j.ucl.2006.10.010

Thadhani RI, Maynard SE. Maternal adaptations to pregnancy: Renal and urinary
tract physiology. UpToDate [Internet]. 2018 [cited 2023 May 4].

Sheiner E, Mazor-Drey E, Levy A. Asymptomatic bacteriuria during pregnancy. J
Matern Fetal Neonatal Med. 2009 May;22(5):423-7.

21



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Manhal FS, Gauad SA. Asymptomatic Bacteriuria in Pregnant and Diabetic
Women. Al-Kindy Col. Med. J [Internet]. 2011 Jun. 30 [cited 2023 May
4];7(1):39-46.

Hill JB, Sheffield JS, Mclntire DD, Wendel GD Jr. Acute pyelonephritis in
pregnancy. Obstet Gynecol. 2005 Jan;105(1):18-23.

Gilstrap LC 3rd, Ramin SM. Urinary tract infections during pregnancy. Obstet
Gynecol Clin North Am. 2001 Sep;28(3):581-91.

Millar LK, Cox SM. Urinary tract infections complicating pregnancy. Infect Dis
Clin North Am. 1997 Mar;11(1):13-26.

Wing DA, Fassett MJ, Getahun D. Acute pyelonephritis in pregnancy: an 18-year
retrospective analysis. Am J Obstet Gynecol. 2014 Mar;210(3):219.e1-6

Nsereko E, Uwase A, Mukabutera A, Muvunyi CM, Rulisa S, Ntirushwa D, et al.
Maternal genitourinary infections and poor nutritional status increase risk of
preterm birth in Gasabo District, Rwanda: a prospective, longitudinal, cohort
study. BMC Pregnancy and Childbirth. 2020; 20:345.

Delzell JE, Lefevre ML. Urinary Tract Infections during Pregnancy. Am Fam
Physician. 2000;61:713-21.

Sabeeh Jumah, D., Kadhum Hassan, M. PREDICTORS OF MORTALITY
OUTCOME IN NEONATAL SEPSIS. The Medical Journal of Basrah
University, 2007; 25(1): 11-18. doi: 10.33762/mjbu.2007.48118

Douaa M.Jameel, Hamza, S. M., Almaaroff, S. Q., & Mohammed, A. J. (2020).
Neonatal Sepsis and its Associated Risk Factors in Albatool Teaching Hospital /
Diyala / Irag. Diyala Journal of Medicine, 19(1).

Emamghorashi, F., Mahmoodi, N., Tagarod, Z., & Heydari, S. T. (2012).
Maternal UTI as risk factor for neonatal UTI. Iranian Journal of Kidney Diseases,
6(3), 178-181.

Al-Shawii, B. A., Al-Hadith, T. S., Al-Abasi, A. R., & Al-Diwan, J. K. (2006).
Neonatal Infection in the Neonatal Unit at Baghdad Teaching Hospital, Iraq. The
Iragi Postgraduate Medical Journal, 5(3).

Urinary tract infections in pregnancy: practice essentials, pathophysiology,
Etiology; 2021.

Ratanakorn W, Srijariya W, Chamnanvanakij S, Saengaroon P. Incidence of
neonatal infection in newborn infants with a maternal history of premature
rupture of membranes (PROM) for 18 hours or longer by using Phramongkutklao
Hospital Clinical Practice Guideline (CPG). J Med Assoc Thai. 2005
Drassinower D, Friedman AM, Obican SG, Levin H, Gyamfi-Bannerman C.
Prolonged latency of preterm premature rupture of membranes and risk of
neonatal sepsis. Am J Obstet Gynecol. 2016;214(6):743. e741-746

22



217.

28.

29.

30.

31.

32.

33.

34.

35.

Elbakry BS, Tharwat M. Maternal Perception of Childbirth Experience and Its
Determinants in Egypt: A Cross-Sectional Study. J Public Health Res. 2023
Jan;12(1):

Belachew, A., Tewabe, T. Neonatal sepsis and its association with birth weight
and gestational age among admitted neonates in Ethiopia: systematic review and
meta-analysis. BMC Pediatr 20, 55 (2020).

Agnche, Z., Yeshita, H. Y., & Akalu, T. Y. (2020). <p>Neonatal Sepsis and Its
Associated Factors Among Neonates Admitted to Neonatal Intensive Care Units
in Primary Hospitals in Central Gondar Zone, Northwest Ethiopia, 2019</p>
Infection and Drug Resistance, Volume 13, 3957-3967.

Yaya Y, Eide KT, Norheim OF, et al. Maternal age and risk of neonatal death: a
population-based study. BMC Pregnancy Childbirth. 2019;19

Onwuanaku CA, Okolo SN, Ige KO, Okpe SE, Toma BO. The effects of birth
weight and gender on neonatal mortality in north-central Nigeria. BMC Res
Notes. 2011 Dec 24,4:562.

Peter Adatara, Agani Afaya, Solomon Mohammed Salia, Richard Adongo Afaya,
Anthony K. Kuug, Ethel Agbinku, Eric Agyabeng-Fandoh, "Risk Factors for
Neonatal Sepsis: A Retrospective Case-Control Study among Neonates Who
Were Delivered by Caesarean Section at the Trauma and Specialist Hospital,
Winneba, Ghana", BioMed Research International, vol. 2018, Article ID
6153501, 7 pages, 2018.

Zhuang, L., & Li, Z. (2020, May 27). The correlation between prelabour rupture
of the membranes and neonatal sepsis . The Lancet Regional Health — Western
Pacific.

P. Hornik, P. Fort, R.H. Clark, K. Watt, D.K. Benjamin, P.B. Smith, P. Manzoni,
E. Jacqz-Aigrain, F. Kaguelidou, M. Cohen-Wolkowiez,Early and late onset
sepsis in very-low-birth-weight infants from a large group of neonatal intensive
care units.Early Human Development,VVolume 88, Supplement 2,2012,Pages S69-
S74,1SSN 0378-3782,

Angele, M. K., Pratschke, S., &amp; Hubbard, W. J. (2013, November 5). Gender
differences in sepsis. National library of Medicine.

23



