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ABSTRACT
Infant mortality is a major problem in developing countries and, unfortunately, this is the case of our country 
as well, given that Romania ranks first in the European Union in this respect, with an infant mortality rate 
of 9 ‰, compared to an average of roughly 4 ‰. Worldwide, over 15 million babies are born prematurely 
each year and, out of these, more than a million die due to prematurity and infections, which are the main 
risk factors for neonatal mortality. The risk of infection is several times higher in preterm newborns than in 
full-term newborns – about 80% of neonatal infections occur in premature infants. A significant proportion of 
the survivors of prematurity will have important neurological sequelae because of neonatal infections as well 
as of intracerebral bleeding or hypoxia at birth. Continuing medical education in both the general population 
and the medical sector is crucial in preventing premature births and neonatal infections and, consequently, in 
decreasing infant morbidity and mortality rates in our country.
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Globally, in recent years, the infant mortality 
rate (in the neonatal period) is 44% in children 
under 5 years of age and in 85% of cases death 
occurs due to hypoxia at birth, perinatal infec-
tions, prematurity or low birth weight (1). About 
1 million of the 2.7 million deaths that occurred 
in the neonatal period in 2013 took place on the 
first day of the child’s life; it was estimated that 
about two thirds of these deaths could have 
been avoided by quality perinatal care (2). 

Over 15 million children are born premature-
ly (under 37 weeks of gestation) and, out of 
these, more than one million die, with prematu-
rity as the main risk factor for neonatal mortality 

in recent decades, which affects over 11% of 

pregnancies (3). In Romania, in the last two dec-

ades, closer involvement of authorities as well 

as of health professionals in actions aimed at en-

suring the survival of premature newborns had 

direct and visible effects, such as the decrease of 

the infant mortality rate from 24 deaths per 

thousand births in 1994 to 9‰ in 2012 and 8‰ 

in 2015 (4). However, infant mortality remains a 

major problem in our country, as Romania ranks 

first in the European Union in this respect, with 

an infant mortality rate of 8‰, compared to the 

average figure of under 4‰ (4).
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Another important cause of the neonatal 
mortality is infection, causing over 4,000,000 
deaths annually and 3,000 deaths daily in neo-
nates worldwide. The risk of infection is several 
times higher in preterm infants compared to 
full-term infants – approximately 80% of neona-
tal infections occur in premature infants (5). In-
fections in fetuses and newborns can be congen-
ital, which means that they are acquired in utero 
by transplacental transmission. They can also be 
perinatal, that is acquired between 22 weeks of 
gestation and seven days after birth, but they 
can also be neonatal infections, such as those ac-
quired immediately after birth and up to 28 days 
of life (4). Maternal-fetal infections can be 
caused by pathogens transmitted from mother, 
through transplacental transmission, contact 
with contaminated maternal blood or vaginal 
secretions, and they are microbiologically obvi-
ous (not necessary clinically – e.g. HIV) in new-
borns as early as the first 48 hours of life. Of the 
infections transmitted from the mother, most 
important are those of the TORCH syndrome, 
HIV, herpetic infection, hepatitis B and C, con-
genital syphilis (infection with Treponema palli-
dum). A special category of neonatal infections 
are healthcare-associated infections (HAI) or 
nosocomial infections, in which case the patho-
gens are contracted by healthy newborns from 
people around them or the environment (instru-
mentation and medical equipment) immediate-
ly after birth. They usually become manifest 3 
days after birth, depending on the etiology and 
severity.

Neonatal sepsis is most commonly caused by 
Gram-positive germs – such as group B strepto-
coccus (GBS), Streptococcus pneumoniae, Entero-
coccus spp. and coagulase-negative staphylococci 
(roughly 50-75%), but the most serious infec-
tion is the one caused by Gram-negative germs 
like Escherichia coli (6-8). Early onset neonatal 
sepsis occurs within the first 24 hours of life and 
is a fulminant multisystem infection, acquired 
by vertical transmission from the mother. Risk 

factors for the early onset neonatal sepsis are: 
prematurity, maternal colonization with GBS, 
early rupture of the amniotic membranes, cho-
rioamniotitis and intra-partum fever (9, 10). 
The incidence of early sepsis in full-term neo-
nates is 1-2 / 1000, with a mortality of about 
3%. In terms of responsible pathogens, the most 
commonly involved are GBS (41%) and 
Escherichia coli (17%) (11). Premature infants 
and newborns with very low birth weight espe-
cially are at higher risk of developing early onset 
neonatal sepsis; more precisely, the risk is over 
10 times higher for this categories; in their case, 
mortality also exceeds 30%. The most common-
ly involved pathogens are Gram-negative germs 
(12).

Another significant proportion of the pediat-
ric population at high risk of developing hospi-
tal-acquired infections are children undergoing 
surgery, for whom surgical wound infections 
(approximately 4-7% of the patients operated 
on) are complications associated with a signifi-
cant increase in costs and hospital stay, as well as 
in morbidity and mortality rates (13). Of all 
healthcare-associated infections, surgical wound 
infections constitute a proportion of 20% to 31% 
(14, 15). The Surgical Infection Prevention Pro-
ject was launched in 2002 in developed coun-
tries and promotes the optimal use of periopera-
tive antimicrobial prophylaxis in order to reduce 
the occurrence of surgical wound infections, by 
following three simple principles: the use of the 
type of antibiotic that is most appropriate for the 
surgery and for the patient particularities, at the 
same time taking into account the effective pro-
tocol for that particular condition, the adminis-
tration of antimicrobial prophylaxis by paren-
teral route 60 minutes prior to surgery and 
antibiotic discontinuation 24 hours after surgery 
or 48 hours in the case of cardiac interventions 
(16). Most organizations and treatment guide-
lines discourage the prolonged use of antimicro-
bial prophylaxis, as this inadequate practice may 
lead to the appearance of microbial strains that 
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are resistant to antibiotics, of infections with 
Candida spp. or Clostridium difficile associated 
infection (or disease), in addition to the toxicity 
itself of antibiotics and without the benefit of a 
significant decrease of the infections risk (17, 
18). Since there are no generally accepted proto-
cols for perioperative antimicrobial prophylaxis 
in children, treatment guidelines for adults are 
often used, namely: cefazolin or cefuroxime for 
cardiac surgery and vancomycin or clindamycin 
in case of allergy to beta-lactam antibiotics. 
Cefazolin is used for abdominal surgery without 
enterotomy, and in case of more complex sur-
gery, cefotetan, cefoxitin, cefazolin + metronida-
zole can be used (17). In connection with hospi-
tal-acquired infections, there are special 
guidelines in the departments of neonatology 
and in intensive care units especially and these 
guidelines need to be followed in order to avoid 
the infections related to the venous approach 
and the central venous catheterization. Such in-
fections lead to an increase in the duration and 
cost of hospitalization. The following are some of 
the most important recommendations among 
these guidelines (19): 1) continuing the medical 
education and training of the medical personnel 
on the insertion and maintenance of intravascu-
lar catheters; 2) the insertion of the central ve-
nous catheter will be carried out under aseptic 
and antiseptic conditions; 3) the disinfection of 
the skin requires the use of a solution of chlo-
rhexidine having a concentration of > 0,5%; 4) 
the strategy of preventing hospital-acquired in-
fections does not include the routine replace-
ment of central venous catheters; 5) if the rate of 
infection in a specific section does not decrease 
although previous recommendations have been 
followed, central venous catheters impregnated 
with antiseptic or antibiotic substances will be 
used and will be changed regularly and the 
dressings will be impregnated with a chlorhex-
idine solution (19). The risk factors for hospital-
acquired infections in newborns, including those 

related to the central venous approach or to the 
surgical wound infections, are different from 
those in adults. Here we can mention prematu-
rity and low birth weight, immune deficiency 
characteristic to newborns, immaturity of the 
skin barrier, the need for medical equipment use, 
such as the central venous catheter, associated 
malformations and prolonged hospitalization 
(13).

A significant proportion of the survivors of 
prematurity will remain with important neuro-
logical sequelae due to neonatal infections, in-
tracerebral bleeding or hypoxia at birth (20). 
There are studies showing that any form of neo-
natal infection (sepsis with positive cultures, 
meningitis and ulceronecrotic enterocolitis with 
or without sepsis) is associated with poor so-
matic development and a high risk of neurologi-
cal disorders (20, 21). More and more studies 
demonstrate that neonatal infections, even in 
the absence of microbial direct damages of the 
neurological structures, by triggering the (sys-
temic) inflammatory response, can cause dam-
ages of the white matter with long-term neuro-
logical sequelae, particularly in former preterm 
newborns (20-23).

Approximately 50 million births (40% of all 
births worldwide) occur outside the hospital en-
vironment in risky conditions for both the moth-
er and the newborn (24). Following a few princi-
ples of basic neonatal care, such as giving birth in 
hygienic conditions, cutting the umbilical cord 
and applying antiseptic solutions on it, clearing 
the upper airways, keeping the newborn warm 
and encouraging breast-feeding, are simple but 
essential things for the survival of the newborn 
and, most of all, they are accessible in any envi-
ronment where the birth might take place (2, 25). 

Continuing medical education, both in the 
general population and in the medical sector, is 
crucial in preventing premature births and neo-
natal infections and, consequently, in decreasing 
infant morbidity and mortality rates.
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