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Abstract

Background: Mortality from neonatal sepsis may be as high as 50% for infants who are not treated. Its incidence increased
during the recent years, it may be due to the more common use of invasive procedures and the development of resistant
organisms.
Aim of study: To identify factors (Ante – perinatal) that lead to develop sepsis (early or late) in neonatal period and apply early
treatment to reduce incidence of sepsis.
Subjects and Methods: A case-control study conducted in the Department of Pediatric in Al-Batool Teaching Hospital, Diyala,
Iraq during a period of six months from Sept 2017 to Mar 2018. It included 200 patients aged ≤ 28 days. 100 of them were
presented to the hospital due to neonatal sepsis (case group) and the other 100 included patients presented to the hospital due to
other causes (control group). A questionnaire was used to gather the necessary information including demographic and clinical
information for the patients and their mothers.
Results: The mean age of study patients was 8.59 ± 7.28 days. Four factors were found to be significant independent risk factors
for neonatal sepsis. These factors were PROM (OR= 12.241), presence of foul smell discharge (OR= 4.705), intrapartum fever
(OR= 3.452), and the need for resuscitation (OR= 2.607).
Conclusion: Both maternal and neonatal factors had contributed to the risk of neonatal sepsis. PROM, present of foul smell does
not change interpatient fever and the need for resuscitation were identified as possible independent risk factors of neonatal sepsis
and the onset of neonatal sepsis was higher in the first week of neonate's life.
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الدمعوامل الخطورة ما حول الوالدة المؤدیة الى تسمم

وزارة الصحةدعاء محمد جمیل، 
جامعة دیالى/، كلیة الطب اسیل جاسم محمد

جامعة دیالى/، كلیة الطب سرى قیس المعروف

الخالصة

. ٪50معدل الوفیات الناتج عن تسمم حدیثي الوالدة قد یصل إلى :لخلفیةا
. بسبب االستخدام األكثر شیوًعا لإلجراءات والتداخالت وتطور الكائنات المقاومة

) في وقت مبكر أو متأخر(التي تؤدي إلى اإلصابة بالتسمم ) ما قبل وخالل الحمل(لتحدید العوامل :الھدف من الدراسة
.المبكرة للحد من اإلصابة بالتسمم

:طرق البحث
التسمم منھم إلى المستشفى بسبب 100تم ادخال . یوًما28≤مریض أعمارھم 200شمل مجتمع الدراسة . 2018إلى مارس 2017ستة أشھر من سبتمبر 

). (100والمرضى ال ) مجموعة الحاالت(الولیدي 
.المعلومات الضروریة بما في ذلك المعلومات الدیموغرافیة والسریریة للمرضى وأمھاتھم

. . یوًما7.28± 8.59كان متوسط عمر مرضى الدراسة :النتائج
PROM (OR = 12.241))OR = 4.705))OR = 3.452)

.((OR = 2.607اإلنعاش 
. كانت العوام:االستنتاج

رائحة كریھة ال تغیر حمى المرضى الداخلیین والحاجة إلى اإلنعاش على أنھا عوامل خطر مستقلة محتملة لتسمم حدیثي الوالدة وظھور التسم
.األسبوع األول من عمر الولیدفي

Introduction

Neonatal sepsis (NS) is a clinical syndrome of an
infant 28 days of life or younger, manifested by
systemic signs of infection and isolation of a bacterial
pathogen from the bloodstream (1). More than 40% of
under-five deaths occur in the neonatal period,
resulting in 3.1 million deaths per year (2). On the other
hand, the survivors of NS are vulnerable to short and
long term neurodevelopmental morbidity (3). Its
incidence increased during the recent years, it may be
due to the more common use of invasive procedures
and the development of resistant organisms
(4).Suggestive criteria of NS were: Fever (rectal
>38°C), hypothermia (rectal <36°C), metabolic
acidosis, WBC count ≥30,000/mm or <5,000/ mm, or
>25% of immature cells, hypotension and respiratory
symptoms such as tachypnea (>60 breaths/min),
oxygen requirement, or need for mechanical
ventilation(5). According to the time and mode of
infection, two types of NS can be distinguished: early
onset sepsis, occurred during the first seven days of
life or during the first 72 hours of life in very low birth
weight infants (6) and Late-onset sepsis occurring after
the first week of life (7).The commonest source of

pathogens is vaginal bacterial flora ascended before or
during labor or direct contact during the delivery,
hematogenous transmission and chorioamnionitis,
aspiration and digestion of infected amniotic fluid in
utero can considered as a source of infection (8). Group
B streptococcus and E. coli together account for about
70% of cases of early onset NS (9), while 70% of first
episode of late-onset infections were caused by gram-
positive organisms, with coagulase-negative
staphylococci accounting for about 48% of the
infections, in addition to Listeria monocytogenes and
Salmonella(10). Sepsis disturbs the balance exists in
healthy state between pro and anti-inflammatory
cytokines, coagulant and anti-coagulant elements, and
between endothelial integrity and circulating cells and
during the inflammatory process, cells of the
haemopoetic system and immune modulating
mediators are activated to move towards the affected
site for destroying the pathogen (11). Both maternal and
neonatal factors had contributed to the risk of NS, as
maternal UTI, place of delivery, PROM, intrapartum
fever, low APGAR score at 5th minute and not crying
immediately at birth. On the other hand; Residence,
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parity, ANC service, mode of delivery, foul smelling
liquor, prematurity and low birth weight are identified
as possible independent risk factors of NS(12).No single
laboratory test has been found to be specific and
sensitive, so they must be used in conjunction with
risk factors and clinical signs (13). Tests include blood,
urine culture and CSF culture, leukocyte profile,
platelet count, ESR, C-reactive protein, latex
agglutination tests, or counter immune electrophoresis,
and polymerase chain reaction (PCR) (14). Treatment is
most often begun before a definite causative agent is
identified. It consists of a penicillin (usually
ampicillin) plus an aminoglycoside such as
gentamycin and therapy for most of blood stream
infections should be continued for a total of 7 -10 days
or for at least 5-7 days after a clinical response had
occurred (15). With early diagnosis and treatment, term
infants are less likely to have long-term health
problems, Residual neurologic damage occurs in 15-
30% of neonates with septic meningitis (16).

Patients and Methods

Study Design and Setting: A case control study was
conducted in the Department of Pediatric in Al-Batool
Teaching Hospital, Diyala Governorate, Iraq for the
period from 1st September 2017 to 30th March 2018.

Study Population and sample size: This study
included 200 neonate patients (≤ 28 days) who were
admitted to Al-Batool Teaching Hospital. 100 of them
were presented to the hospital due to NS (case group)
and the other 100 included patients presented to the
hospital due to other causes (control group). The
hematological criteria along with the established
IMNCI (Integrated Management of Neonatal and
Childhood Illness) clinical features of NS were used to
diagnose NS in this study. Neonates who were not
fulfilled the criteria of sepsis and who were admitted
to pediatric ward or NICU of Al-Batool hospital were
also included with their index mothers as controls.
Any neonate with congenital anomaly was excluded
from this study. All patients were subjected to detailed
history from the mother, complete physical
examination, and laboratory investigation including:
(Complete Blood Count, CRP and blood culture). A
well-structured questionnaire was formed to gather the
necessary information through interviewing the
mothers and reviewing neonates’ medical records
throughout the data collection period. This
questionnaire gathered the following information:
Neonatal information included: (age in days, gender,

and weight in grams, GA, crying immediately or not
and need resuscitation or not), and maternal
information included: (Age, Residence whether it was
rural areas or urban, educational level of mother:
divided into Illiterate, primary school, secondary
school and higher education), occupation (Housewife
or employer), parity, illness during pregnancy
(Hypertension, bleeding disorder, PROM, and foul
smell discharge), mode of delivery (NVD, C/S), site of
delivery (Hospital, Home or health center), ANC
attendance, intrapartum fever, and Per-vaginal
examination (< 3 cm or ≥ 3 cm).

Statistical Analysis: The data analyzed using
Statistical Package for Social Sciences (SPSS) version
25. The data presented as mean, standard deviation
and ranges. Categorical data presented by frequencies
and percentages. Pearson’s Chi–square test was used
to assess statistical association between sepsis and
different variables. Logistic regression analysis was
applied using NS as the dependent variable and the
variables that showed significant association in the
binary analysis as the independent variables. A level
of P – value less than 0.05 was considered significant.

Results

The total number of neonates who included in this
study was 200, half of them were diagnosed as sepsis
(case group) and the other half were healthy neonates
(control group). The mean age of the neonates was
8.59 ± 7.28 days. The highest proportion of patients
with sepsis were aged < seven days (57.1%) with a
significant association (P= 0.014) between age of
neonate and sepsis. 61.2% of study neonates with birth
weight > 2500 gms complained from NS with a
statistically significant association between neonatal
birth weight and increased prevalence of sepsis (P=
0.025). Also we found that highest proportion of
neonates who needed resuscitation complained from
sepsis (63.3%) with significant association between
resuscitation need of neonates and sepsis (P= 0.001)
and it was obvious that there was no significant
association between sepsis and each of neonate’s
gender and immediate crying (P ≥ 0.05) as shown in
table (1).
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Table 1: Association between NS and certain neonatal characteristics

Neonatal Characteristics
Study Group

Total (%)
n= 200

P - ValueCase Group (%)
(n= 100)

Control Group (%)
(n= 100)

Age (Days)
< 7 68 (57.1) 51 (42.9) 119 (59.5)

0.0147 - 28 32 (39.5) 49 (60.5) 81 (40.5)
Gender

Male 63 (53.4) 55 (46.6) 118 (59.0)
0.25Female 37 (45.1) 45 (54.9) 82 (41.0)

Birth Weight (gms)
< 2500 41 (61.2) 26 (38.8) 67 (33.5)

0.025≥ 2500 59 (44.4) 74 (55.6) 133 (66.5)
Immediate Crying

Yes 84 (48.6) 89 (51.4) 173 (86.5)
0.301No 16 (59.3) 11 (40.7) 27 (13.5)

Need Resuscitation
Yes 62 (63.3) 36 (36.7) 98 (49.0)

0.001No 38 (37.3) 64 (62.7) 102 (51.0)

There was no significant association between
prevalence of sepsis in neonates and all of the general

characteristics of their mothers (P ≥ 0.05) as shown in
table (2).

Table 2: Association between NS and general characteristics of study group’s mothers

Maternal Characteristics
Study group

Total (%)
n=200

P - valueCase group (%)
n= 100

Control group (%)
n= 100

Maternal age (years)
< 21 15 (45.5) 18 (54.5) 33 (16.5)

0.27421 - 34 66 (48.2) 71 (51.8) 137 (68.5)

≥ 35 19 (63.3) 11 (36.7) 30 (15.0)

Residence
Urban 42 (46.2) 49 (53.8) 91 (45.5)

0.32Rural 58 (53.2) 51 (46.8) 109 (54.5)

Education
Illiteracy 17 (48.6) 18 (51.4) 35 (17.5)

0.504
Primary school 55 (53.9) 47 (46.1) 102 (51.0)

Secondary school 11 (37.9) 18 (62.1) 29 (14.5)

Higher education 17 (50.0) 17 (50.0) 34 (17.0)

Occupation
Housewife 92 (49.2) 95 (50.8) 187 (93.5)

0.449Employer 7 (63.6) 4 (36.4) 11 (5.5)

Student 1 (50.0) 1 (50.0) 2 (1.0)
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The association between NS and certain illnesses
during pregnancy is shown in table (3). We noticed
that the highest proportion of mothers who complained
from (UTI/STD, PROM, and foul smelling discharge
during pregnancy had neonates complaining from
sepsis (56.3%, 90.3%, and 77.8% respectively) with a

statistically significant association between these three
illness and increased prevalence of NS (P=0.005,
P=0.001, and P=0.001 respectively). While we found
that there was no significant association between NS
and both of hypertension and bleeding disorders (P ≥
0.05).

Table 3: Association between NS and certain illness during pregnancy

Variable
Study group

Total (%)
n=200

P - valueCase group (%)
n= 100

Control group (%)
n= 100

Hypertension
Yes 17 (60.7) 11 (39.3) 28 (14.0)

0.221
No 83 (48.3) 89 (51.7) 172 (86.0)

Bleeding disorders
Yes 11 (73.3) 4 (26.7) 15 (7.5)

0.06No 89 (48.1) 96 (51.9) 185 (92.5)

UTI or STD
Yes 81 (56.3) 63 (43.8) 144 (72.0)

0.005
No 19 (33.9) 37 (66.1) 56 (18.0)

PROM > 18

Yes 28 (90.3) 3 (9.7) 31 (15.5)
0.001

No 72 (42.6) 97 (57.4) 169 (84.5)
Foul smelling discharge

Yes 49 (77.8) 14 (22.2) 63 (31.5)
0.001

No 51 (37.2) 86 (62.8) 137 (68.5)

Table 4 shows the association between NS and certain
obstetrical information. We noticed that 72.1% of
mothers with GA < 37 weeks had neonates
complained from sepsis with a statistically significant
association between increased prevalence of sepsis
and GA (P=0.003). About parity, 62.5% of
multiparous mothers (more than five), their neonates
were complaining from sepsis with a significant

association between NS and parity (P= 0.046). More
than three quarters of mothers who suffered from
intrapartum fever during pregnancy, were mothers of
neonates with sepsis (78.3%) with a significant
association between intrapartum fever and NS (P=
0.001).It was obvious that there was no significant
association between NS and all other obstetrical
information (P ≥ 0.05).
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Table 4: Association between NS and certain obstetrical information

Variable
Study group

Total (%)
n=200

P - valueCase group (%)
n= 100

Control group (%)
n= 100

Gestational age
< 37 week 31 (72.1) 12 (27.9) 43 (21.5)

0.00337 - 42 week 68 (43.6) 88 (56.4) 156 (78.0)
> 42 week 1 (100.0) 0 (0) 1 (0.5)

Mode of delivery
NVD 48 (51.1) 46 (48.9) 94 (47.0)

0.777C/S 52 (49.1) 54 (50.9) 106 (53.0)
Place of delivery

Home 12 (42.9) 16 (57.1) 28 (14.0)
0.415

Hospital 88 (51.2) 84 (48.8) 172 (86.0)
Parity

1 31 (56.4) 24 (43.6) 55 (27.5)
0.0462 - 4 44 (41.9) 61 (58.1) 105 (52.5)

≥ 5 25 (62.5) 15 (37.5) 40 (20.0)
ANC

Yes 93 (50.0) 93 (50.0) 186 (93.0)
1.0

No 7 (50.0) 7 (50.0) 14 (7.0)
Intrapartum fever

Yes 47 (78.3) 13 (21.7) 60 (30.0)
0.001

No 53 (37.9) 87 (62.1) 140 (70.0)
Per vaginal examination

Yes 57 (54.3) 48 (45.7) 105 (52.5)
0.131

No 41 (44.1) 52 (55.9) 93 (46.5)

Logistic regression analysis was applied (table 5)
using NS as the dependent variable and the variables
that showed significant association in the binary
analysis as the independent variables. Four factors
were found to be significant independent risk factors.

These factors were PROM (OR=12.241), presence of
foul smell discharge (OR=4.705), intrapartum fever
(OR=3.452), and the need for resuscitation
(OR=2.607).

Table 5: Logistic regression analysis for association of various risk factors with NS

Factors Odds ratio
95% C.I.

P- value
lower upper

PROM 12.241 3.160 47.418 0.001
Foul smelling discharge 4.705 2.037 10.868 0.001

Intrapartum fever 3.452 1.476 8.073 0.004
Need Resuscitation 2.607 1.183 5.745 0.017

Discussion

Epidemiological data from developing countries
shows important difference in the incidence and risk
factors (17). Despite major advances in researches in
developed countries, 40% of infants with sepsis die or
had a neurodevelopmental impairment (18).In this
study, four significant independent risk factors for NS

and these factors were PROM, presence of foul smell
discharge, intrapartum fever, and the need for
resuscitation which is in consistent to an Ethiopian
study (2015) (12). Different risk factors observed in
Mexico (2014), when only low birth weight,
prematurity, abnormal amniotic fluid and any
respiratory complication were identified as
independent risk factors for sepsis (19). Egyptian study
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in 2016 noticed the highest effect on sepsis was
PROM, twin deliveries, multipara mothers and normal
vaginal delivery (20). Finally, postnatal age and parity
are independent risk factors for NS in Chinese study in
2017 (21). These differences are multifactorial, as the
gaps in public facilities in terms of skilled health
workforce, supply of essential drugs, equipment,
regional differences in bacterial strains and logistics
analysis of factors affecting sepsis (22).Neonatal birth
weight falls as a significant risk factor for sepsis 2.75
times higher than normal babies in an Indonesian
study in 2010, (23), and in Nepal (2006) (24).
Additionally, American study in 2002 found that late-
onset sepsis was an important risk factor for death
among very low birth weight infants (25). This may
have explained by fact that relatively
immunodeficiency condition in the premature and low
birth weight infant predisposed to the sepsis condition,
as a results of invasive procedures for diagnostic and
therapeutic purposes (24). Urinary tract infection or
sexually transmitted disease had a significant
association with sepsis in an Ethiopian study in 2015
(12) and in India (2005) (26), Ghana (2014) (27) and
Ethiopia (2014) (28).These might be explained by sepsis
following the colonization of the birth canal by the
infectious agent. In this study, PROM was
significantly related to sepsis, in line to another studies
in USA (2014)(29), in India (2011) (30), in Nepal
(2006)(24), in Pakistan (2014)(31)and a Romania
(2010)(32). But in contrary to that in Saudi Arabia
(2002), where no significant role was reported(33).
Early PROM increases the chance of ascending
microorganisms from the birth canal into the amniotic
sac and fetal compromise as well as asphyxia which
leads to sepsis (26). Finally, Intrapartum fever in this
study was significantly related to sepsis, in consistent
to that in Ethiopia (2015)(25), in Pakistan (2014)(34)and
Bangladesh (2011)(31). This explained by the fact that
intrapartum fever is indicative of maternal infections
that are frequently transmitted to the baby in utero or
during passage through the canal which usually causes
early onset sepsis (35). In conclusion, this study found
that both maternal and neonatal factors had
contributed to the risk of NS, and the onset of NS was
higher in the first week of neonate's life. In conclusion,
this study found that both maternal and neonatal
factors had contributed to the risk of NS and the onset
of neonatal sepsis was higher in the first week of
neonate's life.
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