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ABSTRACT
Aim: To identify the type of sepsis which affected newborns with very low birth weight and invasive care
procedures to which they were subjected in a university hospital in the city of Niterói, between the years 2008
and 2012. Method: This is a retrospective descriptive study using secondary data research in the medical
records of newborns admitted to the Neonatal Intensive Care Unit of the University Hospital Antônio Pedro.
Results: Of the 49 infants studied, 35 were diagnosed with early sepsis, eight with early and late sepsis and
six late. The mean gestational age was 30.5 weeks and the weight 1.176,1 kg. The most frequently performed
care procedures were: peripheral venipuncture (87.8%), central catheter peripheral venipuncture (81.6%),
assistance to ventilation in the delivery room (69.4%) and intubation in the delivery room (28.6%). Conclusion:
It is inferred that the lower birth weight is associated with the higher incidence of sepsis.
Descriptors: Sepsis; Newborn; Intensive Care Units Neonatal; Nursing.

704

Medeiros FVA, Alves VH, Valete COS, Paiva ED1, Rodrigues DP, Souza RRB. Invasive care procedures and neonatal sepsis in
newborns with very low birth weights: a retrospective descriptive study . Online braz j nurs [internet] 2016 Dec [cited year
month day]; 15 (4):704-712. Available from: http://www.objnursing.uff.br/index.php/nursing/article/view/5414

INTRODUCTION
Certain complications of extreme prematurity still remain as challenges to be overcome
regarding the assistance to the newborn (NB)
hospitalized in neonatal intensive care units
(NICU)(1). Among other complications are the
healthcare associated infections (HAIs), formerly known as nosocomial infections, especially
bacterial, that determine the quality of hospitalization of these NBs and their survival(2) and,
especially, the child mortality assessment(3)
related to the HAIs in the NICU.
From 2013, the Agência Nacional de Vigilância Sanitária (Anvisa) (National Health Surveillance Agency) determined the HAIs definition criteria in neonatology, classifying them according
to their origin, from three routes: trans-placental
infections; early HAIs, possible maternal origin
occurring up to 48 hours of life and late HAIs,
hospital origin, manifested in newborns after
48 hours of life(1,4,5).
The approach of HAIs in this study concerns
the understanding of the focus of the origin of
the inflammatory process, since sepsis is defined as the systemic response to the infection
syndrome characterized by the clinical evidence
of the infection(1).
Sepsis and meningitis are the main responsible factors for morbidity and mortality in the
neonatal period, affecting mainly the NBs with
very low birth weights, namely those weighing
less than 1,500 g, presenting immunological characteristics and immature and diminished barriers, favoring the development of infections(1).
More than 30% of newborns are affected
by HAIs, while, in an older pediatric population,
these rates can be up to five times smaller. In
Brazil, over 60% of child deaths occur in the
neonatal period, and sepsis is a major cause(4).
Neonatal sepsis is considered probable
or clinical when the blood culture is negative

and proven when presenting a positive blood
culture. The presence of one or more signals
that indicate three of the frameworks establish
the criteria for clinical diagnosis of sepsis: apnea,
bradypnea, grunting, tachypnea, sternal and
subcostal retractions, nasal flaring and cyanosis;
temperature instability (hypothermia <36,5º and
hyperthermia> 37.5º); hypotonia and seizures;
irritability and hypo-activity/lethargy; gastrointestinal symptoms such as abdominal distension, vomiting, gastric residue and difficulty with
food intake; idiopathic jaundice; pallor, cold skin,
excessive sweating, hypotension and capillary
filling time exceeding three seconds; glucose
intolerance; signs of bleeding with symptoms
suggestive of disseminated intravascular coagulation; subjective assessment: NB that “does
not look good”(4.5).
The low sensitivity of the test makes the
diagnosis difficult and uncertain, especially in
the early neonatal sepsis. When properly trained, the nursing team has a key role in the early
diagnosis of sepsis, for it remains longer with
the NB, allowing better observation(4). Since the
neonatal sepsis occurs in 25% of premature and
low birthweight infants at birth(6), it is necessary
for the multi-professional team to ensure care in
order to prevent it in the NICU and ensure the
NBs’ survival and quality health care.
Delayed psychomotor development of babies born prematurely and affected by neonatal
sepsis is the most significant consequence of
damage to the brain tissue, promoted by the
intense inflammatory response to infection(7).
Major challenges are becoming common in
neonatology services: first, identify infants with
a high probability of developing sepsis in order
to initiate antibiotic therapy; second, distinguish
healthy children, but who have a high risk of
children with clinical signs that do not require
treatment; and, third, stop using antibiotics since
sepsis is considered unlikely(8).
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Assistance to infants with very low birth
weights requires the practice of care procedures
that need attention and rigor from the special
multidisciplinary team. Acceptance in terms
of the risk of pre-term in the NICU is an event
which demands complex, intense, invasive and
necessary procedures, as they are valuable tools
for assessing and maintaining the lives of these
babies with very little chance of survival(1).
Based on ANVISA criteria, the cases of early
HAIs without the maternal risk factor and NBs
undergoing invasive procedures should be considered as probable nosocomial and should be
classified as early hospital infection(4). Moreover,
the late sepsis is set by bacterial invasion originated from the environment and is characterized
as nosocomial and related to care(4). Thus, these
infections were divided by ANVISA into location sites. Invasive care procedures are related
to the following sites: primary infection of the
bloodstream, infection related to health care of
the respiratory tract, urinary tract infection and
infection of the gastrointestinal system(4).
Often preterm NBs are subjected to procedures soon after birth, because of their need
for early physiological care. Low birth weight
NBs are extremely susceptible to hypoxia due to
maternal, fetal and placental disease and often
need procedures for immediate resuscitation
after delivery(1). Mechanical ventilation, parental
nutrition, the use of an orogastric catheter, antimicrobial therapy, the use of a central venous
catheter and birth weight are factors that appear
to be associated with increased risk of HAIs(9).
Almost 70% of deaths in the first year of
life correspond to the neonatal period and are
probably due to the lack of appropriate care
for NBs. This is the great challenge – to reduce
infant mortality in our country(10).
In this study, the quantified results sought
an approach based on evidence of the dynamics
of HAIs in NBs admitted to the NICU, aiming to
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facilitate a diagnosis of care practice and signal
adjustments in carrying out invasive procedures
in newborns in the NICU, as well as the approach
to pregnant women in prenatal care, in order
to control premature births and possible early
sepsis occurrences.
Given the above, the purpose of the study
was to identify the type of sepsis affecting infants with very low birth weight and the invasive
care procedures to which they were submitted
in a university hospital in the city of Niterói,
between the years 2008 and 2012.

METHOD
This is a retrospective descriptive study,
based on secondary data research, through
systematized data collection from the medical
records of infants with very low birth weights
admitted to the NICU and in the epidemiological
surveillance records at the Hospital Infection
Control Commission (HICC) of the Hospital Universitário Antônio Pedro (HUAP) (Antonio Pedro
University Hospital), Universidade Federal Fluminense (UFF) (Fluminense Federal University).
The study was submitted to the Research
Ethics Committee of the HUAP, Fluminense Federal University, as provided for in Resolution
466/12 of the National Health Council, and approved under opinion No. 426,309/2013, with
CAAE: 13565613.9.0000.5243.
The NICU at HUAP consists of seven beds
and, between the years 2008 and 2012, there
were a total of 486 hospitalizations, according to
the records of the hospital management system
of the institution. The study population consisted of all infants with very low birth weights
(weighing between 1,000g - 1,500g) admitted
during that period and recorded in the Nosocomial Infection Surveillance System (NISS) of the
hospital CCIH diagnosed with neonatal sepsis,
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determining the sample size as forty-nine (49)
NBs.
The NISS system was created in the United
States in the 70s, by the Centers for Disease
Control (CDC), aiming at the formation of a
national database and voluntary reporting that
would ensure the control of infections in the
participating hospitals. From these data, the
CDC has formulated a standard protocol for
the classification of infections with clinical and
laboratorial criteria. The surveillance covered
adult and pediatric ICU, high-risk nursery and
surgical patients(11).
The invasive care procedures selected for
this study were: arterial and venous umbilical
catheter, peripherally inserted central catheter
(PICC), peripheral venous access, endotracheal
intubation and bladder catheterization, selected
according to the Infection Diagnostic Criteria Related to Health Care - Neonatology (Anvisa)(4), associated with the neonatal infection definitions
for the following topographies: primary clinical
bloodstream infections and confirmed microbiologically, respiratory tract HAIs, central nervous
system infections, urinary tract infections and
infections of the gastrointestinal system.
The construction of the database was made
from information collected in the records and
developments of the multidisciplinary team and
the records of the surveillance data sheets when
given access to the medical records of the NBs
in the medical file.
The inclusion criteria of the patients studied were: weight between 1,000 and 1,500 g;
registered in the NISS of the HICC for introducing
neonatal sepsis; having been born in the period
between 2008 and 2012 at the hospital where
the study was conducted; having been subjected to invasive care procedures in the delivery
room and/or in the NICU and having been admitted to the NICU immediately after delivery.
The exclusion criteria were: NBs transferred from

other hospitals or admitted to the Intermediate
Unit or Rooming soon after delivery, without
staying in the NICU.
Descriptive statistics were used with the
averages and frequency of the explanatory variables related to the NBs, to the referred invasive
care procedures and to the occurrence of sepsis.
According to ANVISA, early neonatal sepsis was
defined as one that occurs in the first 48 hours of
life, related to maternal factors, pregnancy and
peripartum; and late-sepsis as infectious processes manifested in NBs after 48 hours of life(4).
Infants were categorized into three groups
according to the diagnosis of the type of sepsis
that had developed: early, late or both.
Data were entered into Microsoft Excel®
version 2010 software and transferred to the
Stata® version 6.0 (Stata Corp), where they were
analyzed and presented in the form of tables
and graphs.

RESULTS
Among the 49 medical records of infants
with very low birth weight diagnosed with
neonatal sepsis between 2008 and 2012, it was
found that 71.4% (n=35) showed early sepsis,
while 16.3% (n=8) presented early and late sepsis
and 12.2% (n=6), late sepsis, as shown in Graph 1.
Table 1, below, describes the characteristics
of the 49 NBs enrolled in the study, with their
respective frequencies and means.
In the characterization of the NBs, the
mean gestational age was 30.5 weeks and the
average weight of 1.176,1 g. The most common
gender was female and cesarean delivery was
predominant at 75.5%. The frequency of deaths
was 10.2%.
Given the small value of n of the late
sepsis group and the group of both early and
late sepsis, in Tables 1 and 2, they were redis-
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tributed into two groups: early sepsis group
and the other groups with the characterization of the NBs and the occurrence of sepsis.
Graph 1. Distribution of the types of sepsis in
newborns with very low birth weight at the
University Hospital Antonio Pedro. Niterói,
2008-2012
80,00%
70,00%

Table 2. Characteristics of newborns with very
low birth weight admitted to University Hospital Antonio Pedro, according to diagnosis of
sepsis (early and others). Niterói, 2008-2012
Characteristic
Gestational age
(weeks)
Birth weight
(grams)

Early sepsis
Other sepsis*
(n=35) Median (n=14) Median
30

30

1.160

1.060

Frequency%

60,00%

Feminine gender
Cesarean section
Appropriate for
gestational age
Death

50,00%
40,00%
30,00%

54,3
77,1

57,1
71,4

77,1

64,3

8,6

14,3

20,00%
10,00%
0,00%

Early sepsis

Early and
late sepsis

Late sepsis

Table 1. Characteristics of newborns with very
low birth weight with neonatal sepsis admitted to the University Hospital Antonio Pedro.
Niterói, 2008-2012
Characteristic
Gestational age
(weeks)
Birth weight (grams)
Apgar score at 1st min
Apgar score at 5th
min

Media

Standard
deviation

30,5

12,4

1.176,10
6

126,5
2

8

1

Frequency %
Feminine gender
Cesarean section
Appropriate for gestational age
Death

55,1
75,5
73,5
10,2

The mean gestational age in both groups
was 30 weeks. The average weight in the early
sepsis group was 1.160g, and in the group of
other sepsis, 1.060g. The females (54.3% in the
early and 57.1% in the other) and cesarean section (early 77.1% and 71.4% in the other groups)
have prevailed.
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Table 3 shows the care, invasive procedures
performed and the occurrence of sepsis.
Table 3. invasive care procedures performed
in newborns with very low birth weight admitted to the University Hospital Antonio Pedro,
according to the diagnosis of sepsis. Niterói,
2008-2012
Early sepsis
(n=35)
N
%

Characteristic
Aspiration of the
VA in the delivery
room
Tracheal intubation in the delivery
room
Tracheal intubation in the ICU
Umbilical arterial
catheter
Umbilical venous
catheter
Use of PICC
Peripheral venous
access

Other sepsis*
(n=14)
N
%

26

74,3

8

57,1

9

25,7

5

35,7

11

31,4

7

50

2

5,7

3

21,4

9

25,7

3

21,4

26

74,3

13

92,8

30

85,7

12

85,7

The peripheral venous access occurred
in 87.8% (n=43) of the 49 NBs, in which 85.7%
(n=30) were in the early sepsis group (n=35) and
85.7% (n=12) in the other sepsis group (n=14).
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On the other hand, the peripherally inserted
central catheter was used in 81.6% (n=40) of
cases, of which 74.3% (n=26) were in the early
sepsis group (n=35) and 92.8% (n=13) were in
the other sepsis group (n=14).
The aspiration of the upper airways occurred in 69.4% (n=34), of which 74.3% (n=26) were
in the early sepsis group (n=35) and 57.1% (n=8)
were in the other sepsis group (n=14). The orotracheal intubation was performed in the NICU
in 36.7% (n=18) of the 49 NBs, including 31.4%
(n=11) of the early sepsis group (n=35), and
50% (n=7) in the other sepsis group (n=14). In
28.6% (n=14) of the 49 NBs there was no need for
intubation in the delivery room, of which 25.7%
(n=9) were in the early sepsis group (n=35) and
35.7% (n=5) were in the other sepsis groups
(n=14).

DISCUSSION
Early sepsis stood out for its major frequency in the NBs included in the study, all
diagnosed only by the clinic, without bacterial
growth in the collected cultures, which corroborates other studies that have also confirmed only
the clinical diagnosis(12-14). The low sensitivity
and specificity of laboratory tests, most often
inconclusive, limits the confirmation of results(10).
Despite being mentioned as one of the
most common diagnoses made in the NICU(8),
the high prevalence of early sepsis is a result
that differs from that commonly found in the
literature and in various studies in Brazil, where
late-sepsis is usually associated with the environment and care procedures of hospital origin,
besides being the most common in the NICU(9.13).
In the literature, there is no epidemiological
evidence to support the increased risk for late-sepsis followed by early sepsis in NBs surviving,
compared to those who do not have the early

sepsis, even requiring longer hospital stays, more
days of parental nutrition and mechanical ventilation and increased risk of death. Interestingly,
results suggest a possible slight reduction in the
subsequent risk of late-sepsis in the early sepsis
group, which deserves further study(15).
Considering the fact that the early sepsis
group presented a greater number of cases
in this study and the fact that its causes are
associated with maternal conditions, low birth
weight stood out as a factor related to NBs that
offers risk of infection and can be associated
with hypertensive disorders of pregnancy (HDP),
noninfectious maternal factors, which, in the clinical course in pregnant women, cause the need
for premature termination of the pregnancy. It
is noteworthy that prematurity and low weight
offer conditions for NBs to develop infections.
Considering the characteristic conditions of
prematurity and the need for care in the ICU,
prematurity is the main risk factor for the development of sepsis in NBs(10).
The mean gestational age of the NBs included in this study was 30 weeks. This finding is
similar to those of some other studies, in which
gestational ages of 29-30 weeks have also prevailed(7,10). The mean birth weight was 1.176g, as
observed in studies that focus on infants with
very low birth weights(7,10,16). Although, according to the Ministry of Health(10), the male NB
is twice as likely to develop early sepsis, in this
study, females were the most frequent in both
sepsis groups.
Regarding the exposure factors of NBs to
the risk of infection among the risk procedures
for primary bloodstream infection, the vascular
access rates were the highest, as they were
88% for peripheral venous access and 81% for
the central catheter peripherally inserted. In a
study in an NICU in Tubarão, Santa Catarina, the
HAIs rate was 45.8%, and it showed a higher frequency of peripheral venous access (43.8%)(14).
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The use of PICC has already generated studies
that demonstrate a significant length of time
associated with infectious risk(17,18). Despite these findings, the PICC continues to be the long
stay venous access, which is more appropriate
for infants with very low birth weight, according to the recommendation of the Ministry
of Health(10).
As for the respiratory tract, the most common were the aspiration of the upper airways
(69.4%) and the orotracheal intubation in the
NICU (36.7%) and in the delivery room (28.6%).
Studies show percentages for the orotracheal
intubation and the high risk that this procedure
provides for pneumonia in NBs with very low
weight(9.20).
The death rate among the infants studied
was 10.2%, a result that is below the results
shown in other studies on the HAIs and sepsis(20). According to the Ministry of Health, the
mortality rate in preterm infants weighing less
than 1,500 g is on average 25%(20).
Thus, it is increasingly urgent that the
team adopts systematic practices in the management of infants with very low birth weights,
making everyone accountable for the careful
and accurate execution of the protocols and
routines. An interesting way to achieve this
systematization of assistance would be the
construction and adoption of “bundles” of care,
which would allow a more practical and objective form of care.

CONCLUSION
It can be concluded that, in the study
group, the most frequent sepsis was the early
one and it was not possible to identify the risk
of late sepsis from it. The lower birth weight was
associated with a higher frequency of sepsis
other than just the early sepsis. The death rate
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was low. The vascular accesses were the most
frequent invasive care procedures.
The limitations encountered during the
development of this study were the absence
of maternal data of prenatal care in the medical records of NBs and building renovation in
the maternity unit and neonatal intensive care
unit during the collection of study data, which
caused a reduction in the number of hospitalizations and, consequently, the quantity of NBs.
Thus, better data on neonatal sepsis
could contribute to changes in care practices,
endorsed by protocols recommended for the
reduction of sepsis in the Neonatal Intensive
Care Unit, thus contributing significantly to the
quality of care for NBs.
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