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Abstract
Background: The incidence of neonatal infection varies from one place to another, and also within the same nursery depending
on conditions predisposing to infection.
Objectives: The current study aimed to determine the incidence of neonatal infection (NICUs) in South Sinai neonatal intensive
care units, Egypt.
Methods: The study included 1023 neonates admitted to neonatal intensive care units in the South Sinai state hospitals from January
2010 to September 2014 and scanned for demographic data and the potential risk factors for neonatal septicemia.
Results: The Incidence of septicemia in the NICUs of South Sinai state hospitals was 8.6% and mortality rate among sepsis cases (sepsis fatality rate) was about 25%. The percentage of cases with late-onset sepsis (68.2%) was predominant compared to the early-onset
sepsis (31.8%). Hospital acquired infections represented 30.7 % of sepsis cases. Male neonates, preterm, low birth weight babies, normal vaginal deliveries, twin deliveries and multipara mothers and premature rupture of membranes were significantly associated
with more incidence of sepsis among the study population. There was no statistical significant difference (P > 0.05) between sepsis
and non-sepsis cases regarding the maternal age, site of delivery and presence of congenital anomalies among the study population.
Conclusions: Prevalence of septicemia in neonatal intensive care units in South Sinai state hospitals was about 8.6% due to the
abundance of risk factors in this area.
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1. Background
According to the world health organization (WHO), 130
million neonates are born every year. Of those infants,
about eight million do not survive till their first birthday,
and more than ten million die before the age of five (1).
Each year four million neonates die during the first month
of life. Developing countries such as Egypt account for
the majority of reported worldwide neonatal deaths (2).
Neonatal infections are currently the reason for about 1.6
million deaths per year in the developing world, and the
first cause of newborn mortality is infection (3, 4).
Bacterial septicemia is the most important cause of
neonatal mortality (deaths in the first 28 days of life) (5, 6).
It occurs in a range of 1 - 10/1000 live births and despite development in perinatal care, neonatal infection is still a significant cause of long term morbidity and mortality (7).
The incidence of sepsis in the newborn infants is
greater than any other period of life and varies from one
place to another. Although some studies in the developed
countries announced that the incidence of neonatal sepsis
ranged from 1 to 5 cases per 1000 live births, some other

population-based studies in the developing countries reported septicemia rates ranged 49 - 170 per 1000 live births
(8).
Neonatal mortality is about 34, 42 and 17 per 1000 live
births in Asia, Africa and Latin America and the Caribbean,
respectively (4). The incidence of neonatal bacterial sepsis varies from country to country as well as within the
same country. Furthermore, neonatal mortality for different African countries ranges from 68 to 11 per 1000 live
births in Liberia and South Africa, respectively (9). Reported infection rates in the neonatal intensive care units
vary from 3.2 to 30 per 100 admissions or discharges, illustrating the wide variability among centers. The neonatal
intensive care units that admit surgery patients may have
higher rates (10).
2. Objectives
The current study aimed to determine the incidence of
neonatal infection in South Sinai neonatal intensive care
units and compare the prevalence of neonatal septicemia
in South Sinai and other areas in Egypt.
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3. Methods

3.9. Tools

3.1. Study Design
The current study was a cross sectional descriptive
study.

Patients’ records were collected for demographic data
and potential risk factors including gender, gestational
age in weeks, weight at birth, mode of delivery, site of delivery, presence of twins, presence of congenital anomalies,
maternal age, maternal parity, presence of sepsis, age at
onset of sepsis, symptoms and signs, perinatal risk factors
and outcomes.
Then, comparisons were made between the prevalence
of sepsis in South Sinai and other governorate with similar
and different geographical and cultural characters using
data from the surveillance conducted by central infection
control department, ministry Of health, Egypt.
The current study was approved by the local ethical
committee of Faculty of Medicine.

3.2. Study Type
The current study was a retrospective study.
3.3. Study Setting
Neonatal intensive care units in the following hospitals:
1-Sharm El-Sheikh International Hospital (10 incubators),
2-Tor Sinai General Hospital (10 incubators),
3-Ras Sudr Central Hospital (eight incubators),
4-Abou Rudees Central Hospital (four incubators),
5-Dahab Central Hospital (four incubators),
6-Nuweiba Central Hospital (three incubators).
3.4. Study Population
The study population was 1023 neonates admitted to
neonatal intensive care units in the previously mentioned
hospitals from January 2010 to September 2014.
3.5. Inclusion Criteria
All patients admitted to the neonatal intensive care
units in the previously mentioned hospitals from January
2010 to September 2014 disregarding the age (1 - 28 days),
days of admission or diagnosis.
3.6. Exclusion Criteria
Patients admitted to the neonatal intensive care units
in the previously mentioned hospitals for one day diagnostic procedures or therapeutic purpose and discharged on
the same day.
3.7. Sampling
The sample size was 1023 neonates admitted to the
NICUs of South Sinai state hospitals in the time of the study.
3.8. Case Diagnosis Criteria
Laboratory-confirmed bloodstream infection (LCBI)
should be conducted in neonates with the following criteria:
Patient less than one year old with at least one of the
following signs or symptoms: increased body temperature
(more than 38°C, rectal), hypothermia (less than 37°C, rectal), apnea or bradycardia.
Signs and symptoms and positive investigation results
not related to contamination in another site and common
skin contaminants were cultured from two or more blood
cultures.
2

3.10. Data Management and Statistical Analysis
The data were collected and the results were tabulated
and analyzed by SPSS version 20 (IBM Corporation, Armonk, NY, USA).
Categorical data are presented as number and percentage, and intergroup differences were compared using the
Pearson Chi-square test. Normally distributed numerical
data are presented as mean and SD and between-group differences were compared using the independent-sample Ttest. P < 0.05 was considered statistically significant.
4. Results
The current study measured the incidence of septicemia in the neonatal intensive care units in South Sinai
state hospitals, compared the results with the local rates
in different Egyptian regions with similar and different
geographic and cultural characters from South Sinai, and
elicited the risk factors linked to neonatal sepsis in the
area. The number of sepsis cases was 88 (8.6%); the late onset sepsis (5.9%) was more frequent than early onset sepsis
(2.7%) (Table 1).
Table 1. Distribution of the Study Population According to the Type of Sepsis
Sepsis
No sepsis

No. (%)
935 (91.4)

Early onset sepsis

28 (2.7)

Late onset sepsis

60 (5.9)

Total

1023 (100)

Infected cases developed sepsis inside the hospitals after 48 hours of their admission which means that 30.7 % of
sepsis cases were considered hospital acquired infections
(Table 2).
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Table 2. Distribution of Sepsis Cases According to the Time of Diagnosis
Time of Diagnosis

No. (%)

< 48 hours of admission

61 (69.3)

> 48 hours of admission

27 (30.7)

Total

88 (100)

Neonatal sepsis fatality rate was about 25% in South
Sinai governorate and other governorates (Table 3).
Table 3. Distribution of Sepsis Cases According to the Outcomes
Sepsis Cases

No. (%)

Died

22 (25)

Cured

66 (75)

Total

88 (100)

South Sinai has the highest prevalence of neonatal
septicemia after North Sinai among the tabulated governorates according to the surveillance conducted by the
ministry of health, Egypt (2010-2014) (Table 4).
South Sinai has the highest sepsis fatality rate of neonatal septicemia after Aswan among the tabulated governorates according to the surveillance conducted by infection control department, ministry of health, Egypt (2010 2014) (Table 5).
5. Discussion
Earlier diagnosis of sepsis would enable proper management and low probability of sepsis (11). During the
past 20 years, health care delivery systems in Egypt experienced many improvements, with rapid advancement of
new technologies, advancement in the procedures, and an
increase in provision of services such as neonatal intensive
care. These improvements often occurred without the development of safety measures to prevent hospital acquired
infections. In addition, the growing Egyptian population
exhausted the sector facilities to provide quality services
(12).
In the current study, the prevalence of septicemia in
the NICUs of South Sinai hospitals, a semi-island having
special nature in geography and populations, was 8.6% and
sepsis fatality rate was 25%. The incidence of neonatal sepsis varies greatly in different continents, countries, regions
and hospitals. The reported incidence of neonatal sepsis is
recently reviewed and it varies from 7.1 to 38 per 1000 live
births in Asia and 6.5 to 23 per 1000 live births in Africa (4).
By comparison, culture proven sepsis in the USA and
Europe was about 2 - 4 per 1000 live births (13). Thapa et
al. (14) found that the NICU prevalence of sepsis was 37.12%
Int J Infect. 2017; 4(1):e36615.

in their cross sectional study conducted in Paropakar maternity and women’s hospital in Kathmandu from October
to December 2011. The Mortality due to sepsis was highest (8.06%) among total mortalities (11.29%). Wu et al. (15)
found that the incidence of sepsis was 4.06% among all
NICU admissions in a Taiwanese medical center. The infection related mortality rates were higher in the early onset
sepsis (10%) than the late onset sepsis (7%).
Results of the current study showed that the mortality
rate among sepsis cases was about 25% which is considered
high and reflects poor management of sepsis cases in the
hospitals included in the study, which was due to shortage
of well trained staff and poor implementation of infection
control programs in the hospitals. Infant mortality is an
indicator of health. Approximately two-thirds of all infant
deaths was caused by complications arising from preterm
births, birth defects, maternal health conditions, complications of labor and delivery, and defect of access to suitable care at the time of delivery (16).
Results of the current study showed that 30.7% of sepsis cases developed sepsis in the hospitals after 48 hours
of their admission, which means 30.7 % of sepsis cases are
considered hospital acquired infections that need more
implementation of infection control programs in the evaluated health care facilities. The results of the current study
also showed that the percentage of cases with late-onset
sepsis (68.2%) was more predominant than the early-onset
sepsis (31.8%) among the sepsis cases. Moore et al. (17) found
the time of initial positive blood culture; (64%) were septic
in less than 24 hours after birth.
Early-onset sepsis is when manifestations of septicemia appear in the first 72 hours after birth, it has
significant morbidity and mortality (18). The cut-off point
to differentiate late from early onset varied among authors from 24 hours to seven days (4, 19) A three-day cut-off
point was selected in the current study based on a wide
range of review articles (20). Early onset is more likely to
be of maternal origin, while late onset is more likely to
be of hospital origin (21). The results of the current study
revealed a high preponderance of late over early onset
sepsis, which agrees with the results obtained in southern
occupied Palestine (22), but contradicts with another
study also conducted in Palestine, where early onset was
higher. The cut-off point in their study was 48 hours, which
may be the reason for this difference; another explanation
may be the enhancement of mother care and delivery
environment in the hospital.
5.1. Conclusion
In the light of previously mentioned results, the following conclusions were drawn from the study: Prevalence
of septicemia in neonatal intensive care units in South
3
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Table 4. Comparison Between the Prevalence of Neonatal Septicemia in South Sinai and other Governorates
Governorate

Admission, No.

Cases With Sepsis, No.

South Sinai

1023

88

Prevalence of Septicemia, (%)
8.6

Cairo

7023

314

4.47

Dakahleya

7541

193

2.56

Gharbeya

6308

182

2.88

Matrouh

9091

435

4.78

Aswan

6517

181

2.78

North Sinai

4862

624

12.83

Table 5. Comparison Between Neonatal Sepsis Fatality Rate in South Sinai and Other Governorates
Governorate

Cases With Sepsis, No.

Sepsis Deaths, No.

South Sinai

88

22

25

Cairo

314

77

24.5
9.84

Dakahleya

193

19

Gharbeya

182

16

8.79

Matrouh

435

71

16.32

Aswan

181

47

27.07

North Sinai

624

77

12.34

Sinai governorate was about 8.6% which came in the second place after North Sinai governorate according to the
surveillance conducted by the infection control department, ministry of health, Egypt (2010 - 2014). Sepsis fatality rate in neonatal intensive care units in South Sinai governorate was about 25%, which came in the second place after Aswan governorate according to the surveillance by the
infection control department, ministry of health, Egypt
(2010 - 2014). The significant risk factors associated with
neonatal sepsis are rupture of membrane (ROM) > 18
hours, twin deliveries, multipara mothers, normal vaginal deliveries, male gender, low body weight (LBW) and
preterm deliveries. There was no statistical significant difference (P > 0.05) between sepsis and non-sepsis cases regarding the maternal age, birth place and presence of congenital anomalies among the study population. In light of
the current study results, and the above-mentioned conclusions, infection control measures should be centrally
designed, monitored and enforced, and also neonatologists and nurses should be perfectly trained to overcome
the staff shortage in this remote area.
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