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RESUMEN

Central line catheter-related bloodstream infections (CLABSI) burdens great morbidity, mortality and
unnecessary hospital expenses. Studies related to its incidence and epidemiological and clinical profile
among neonates in Peru are scarce, not being clear it's actual impact. A prospective cohort study was
conducted in a neonatal intensive care unit (ICU) of a public hospital in Lima, Peru between 20172018. 167 patients were included (52,7% male) with gestational age between 24-41 weeks, obtaining 1999
catheter-days and 16 cases of CLABSI. The incidence rate was 8/1000 catheter-days. Use of umbilical
catheter (p=0,005) and multiple catheters (p<0,001) both showed a statistically significant correlation
regarding the development of CLABSI. It’s necessary to extend the study to other ICUs and stablish
solid, efficient and long-lasting system of CLABSI surveillance that allows the evaluation of possible
interventions to reduce the incidence of CLABSI.
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INTRODUCTION
Healthcare-associated infections (HAIs), or previously called hospital-acquired infections
(HAIs), represent a range of pathologies that cause high morbidity and mortality rates. These
events are most common in critical areas with vulnerable populations, such as a neonatal
intensive care unit (NICU), where patients are prone to prolonged hospital stays and invasive
procedures, such as catheter insertion (central and peripheral). The use of central catheters in
the neonate corresponds to a common practice in medical management (1). However, being
an invasive device, catheters create an entry point for various microorganisms; furthermore,
both its placement and maintenance have been associated with cases of superinfection (2).
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In Peru, epidemiological reports describe important frequency measures of HAIs during
the last decades. In 2013, it is described that 12.7% of the 9,812 HAIs occurred in neonatology
services

. Similarly, in 2018, an incidence rate of central line-associated bloodstream

(3)

infection (CLABSI) of 4.92 was reported, which is higher than other types of HAIs reported
in that year (3).
The impact of CLABSI is important for both, patient prognosis and public health

.

(4,5)
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Warren et al. reported that the total hospital costs in neonates who have suffered from this
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longitudinal studies are needed to explore the epidemiology of this disease. The aim of this

Received: 16/01/2020
Approved: 10/11/2020
Online: 01/02/2021

pathology are almost three times those of unaffected neonates (4). Nevertheless, it is recognized
that preventive interventions can reduce the number of complications (6). For this purpose,
study is to determine the incidence of CLABSI in the NICU of a public hospital in Lima, Peru,
and to explore the risk factors associated with this pathology.
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THE STUDY
Study design and participants
We carried out a prospective cohort of patients admitted to
the NICU of the Hospital Cayetano Heredia (HCH) between
June 2017 and June 2018. HCH is a public hospital with a 10bed NICU and responds to a significant demand of neonates
annually. As this study was an open cohort, all neonates who
met the eligibility criteria during the mentioned period were
included, there was no formal sample size calculation, we
worked with the population universe. All neonates admitted
to the HCH NICU who carried a central catheter for at least
48 hours were included. A central catheter was considered
to be one that ends up located in the heart or in a major
vessel adjacent to the heart, regardless of the insertion site,
whether it was an umbilical arterial catheter (UAC), an
umbilical venous catheter (UVC) or a peripherally inserted
central catheter (PICC). Patients transferred from other
health institutions with these types of catheters at the time
of admission were excluded.

Variables
The dependent variable was CLABSI, defined according to
the criteria of the Centers for Disease Control and Prevention
(CDC) as an infection in a patient carrying a central catheter
for more than 2 calendar days before the event, where the
day of insertion of the device is “day 1” and the catheter
is implanted on the day of the event or the day before (7).
Follow-up started from central catheter placement (day 1) to
the occurrence of the event (appearance of the first clinical
signs of infection). The clinical picture compatible with
infection was evaluated, in each shift, by the NICU medical
team that follows an established protocol for suspected
infection, which includes the evaluation of clinical signs
and the corresponding laboratory tests (hemogram, PCR,
cultures), as described by Haque (8). Suspected infection
was subsequently confirmed with a positive blood culture
and catheter culture by the microbiology area of the HCH
following standardized procedures (9). Those who remained
asymptomatic or had clinical signs suggestive of infection
that were not confirmed by cultures were followed-up until
catheter removal, death or discharge from the unit.
As independent variables, anthropometric data were
collected, such as weight (in grams), gestational age (GA) (in
weeks) and sex, following the definitions established by the
World Health Organization (WHO) (10). Central catheterrelated data were collected, such as insertion site (UAC, UVC,
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KEY MESSAGES
Motivation for the study: Catheter-associated infections
generate a great burden for health systems and the patients
who suffer them. In Peru, studies on their incidence and
behavior in neonates are scarce and their current impact is
not entirely clear.
Main findings: We found an incidence of infection of
8/1000 catheter-days, higher than previous national and
international reports. Associated factors were umbilical
catheter use as a protective factor and use of multiple
catheters as a risk factor.
Implications: There is a need to establish efficient and longlasting hospital-acquired infection monitoring programs that
allow the approach and evaluation of preventive interventions.

PICC), use of total parenteral nutrition (TPN), days of use
(catheter-days) and use of two or more catheters simultaneously.
Overcrowding was recorded as a control variable, defined as
the number of patients exceeding the allowed capacity in the
NICU (>10 beds), where there is no minimum separation of
two linear meters between two beds (11).

Instruments and data collection
Two digitalized forms with a Microsoft Access© interface
were used. Both forms were previously validated by the
NICU service, taking into account risk factors previously
reported in the literature (12,13). The measurements were
obtained by means of standardized procedures, using the
same instrument for all participants; the data referring
to the catheter were obtained from the patient’s clinical
history. The first form was used to collect information
regarding anthropometric data, nutrition, and devices
used in the patient, including data related to catheter
placement and maintenance. The second form was used to
collect information on patients with suspected infection
and included clinical data, laboratory tests and cultures. If
a patient with suspected infection did not have a catheterassociated infection, he/she returned to the cohort providing
days of exposure.

Statistical analysis
Frequency measures, means, standard deviation, medians,
and interquartile ranges were used to describe the
independent variables. The association between risk factors
https://doi.org/10.17843/rpmesp.2021.381.5108
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and CLABSI was analyzed using Student’s t-test and Mann

In the bivariate analysis, umbilical catheter use (RR:

Whitney U-test for quantitative variables; chi-square and test

0.25; 95% CI: 0.09-0.65; p=0.005) and multiple catheter

of proportions were used for qualitative variables. Univariate

use (RR: 4.98; 95% CI: 2.05-12.12; p<0.001) were shown

regression with Poisson analysis was performed to explore
the relative risk (RR) between risk factors previously
reported in the literature (umbilical catheter use, catheterdays, weight, crowding, TPN, multiple catheter use) and
CLABSI after normality analysis of quantitative variables.
The incidence rate of CLABSI was calculated by dividing the
number of device-associated infections by the sum of total
catheter-days. We used the statistical package STATA 15.0
(StataCorp, Texas, USA). A value of p<0.05 was considered
statistically significant.

to be statistically significant factors in the development of
CLABSI. Female sex, increased catheter-days, presence of
overcrowding and the use of TPN showed an increased risk,
but not statistically significant (Table 3).

DISCUSSION
CLABSI is an adverse healthcare event whose magnitude
nationwide is partially known, based on the epidemiological
surveillance of the Ministerio de Salud (MINSA). However,
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at the hospital level, its exact incidence is unknown. This
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over one year. The incidence rate of CLABSI in neonates
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FINDINGS
A total of 167 neonates were included, in which 322 central
catheters were placed in 1,999 catheter-days; 47.3% neonates
were female. The median GA was 32.3 (SD: 4) vs. 34.6 (SD: 3.5)
weeks between the CLABSI and non- CLABSI group (p<0.05).
Eighty-two percent were preterm (≤37 weeks) and the median
weight at the time of catheter insertion was 1,990 grams (Table 1).
Sixteen cases of CLABSI were diagnosed (9.6% of the
total cohort). Thus, the incidence rate was 8/1000 catheterdays. All cases of CLABSI were found in preterm infants
and 56.3% of them had a birth weight of less than 1,500
grams. Fifty percent (8/16) were women. Gram-positive
bacteria were isolated in 62.5% and gram-negative in 37.5%
of the cases. Staphylococcus aureus was the most frequent
bacterium (31.3%) (Table 2). Regarding catheter-related
variables, 93.8% of participants with CLABSI carried multiple
catheters at some time during their stay (50%, 3 catheters;
43.8%, 2 catheters) and the most frequent indication was

admitted to the NICU of a Peruvian public hospital was
8/1000 catheter-days, an incidence higher than that
described nationally and internationally (3,14).
Coinciding with several studies, the microorganisms
found were Staphylococcus aureus, followed by coagulasenegative Staphylococcus

. Both are frequently found

(15)

colonizing the skin, the main entry point for this condition
. Likewise, only 37.5% of the cases were caused by gram-

(16)

negative bacteria. This is consistent with studies conducted
by the National Healthcare Safety Network in the United
States between 2016-2017 where low rates of infection by
these bacteria were reported (7). The low percentage of cases
associated with gram-negative bacteria coincides with the
more frequent choice of the head and upper limbs as the site
of device insertion rather than the femoral insertion. This
location is the most at risk due to its proximity to urinary
and fecal flora (17).
Among the factors associated with CLABSI, gestational
age less than 28 weeks and a weight less than 1,500 grams
at the time of catheter insertion are identified as important
risk factors

. In concordance with the reported cases of

(18)

CLABSI, 100% had a gestational age of less than 37 weeks,

TPN (81.3%). Regarding the catheter insertion site, 66.7%

although no statistically significant relationship was found

of the catheters associated with CLABSI were placed via

regarding weight and the occurrence of CLABSI; despite the

the umbilical route and 33.3% via the peripheral route. The

fact that both factors are frequently interrelated and represent

overcrowding control variable was present at some time

severe conditions that require greater manipulation of the

during the hospital stay in 62.5% of the cases.

catheter, a fact that has been associated with bacteremia (13).
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Table 1. Clinical characteristics of central line-associated bloodstream infections in the neonatal intensive care unit of a level III-1 public hospital.
Clinical characteristics

Total cohort
(N=167)

CLABSI group
(n=16)

No-CLABSI group
(n=151)

Clinical characteristics

N (%)

n (%)

n (%)

88 (52.7)

8 (50.0)

80 (52.9)

p Value d

Sex
Male
Female

0.872 e

79 (47.3)

8 (50.0)

71 (47.1)

Gestational age a

34,40 (3.6)

32.3 (4.0)

34.61 (3.5)

0.017 f

≤37 weeks

137 (82.1)

16 (100.0)

121 (80.1)

0.049

>37 weeks

30 (17.9)

0 (0.0%)

30 (19.9)

-

Weight (grams) b

1,990 (1,380 – 2,905)

1,415,5 (1,183.5 – 2,455)

2,078 (1,458 –2,990)

0.028 g

<1,000

10 (5.9)

2 (12.5)

8 (5.3)

0.716

1,000-1,499.9

40 (23.9)

7 (43.8)

33 (21.9)

0.228

1,500-2,499.9

55 (32.9)

3 (18.7)

52 (34.4)

0.576

>2,500

62 (37.3)

4 (25.0)

58 (38.4)

0.592

11.97 (7.6)

12,25 (5.6)

11.94 (7.8)

0.878 f

UAC

133 (79.6)

15 (93.8)

118 (78.1)

0.153

UVC

110 (65.9)

11 (37.5)

99 (65.6)

0.067

UL PICC

62 (37.1)

6 (37.5)

56 (37.1)

0.980

LL PICC

10 (5.9)

6 (37.5)

4 (2.6)

0.202

Head PICC

7 (4.2)

1 (6.3)

6 (3.9)

-

Catheter-days a
Catheter location c

Mean (standard deviation)
Median (interquartile range).
Participants used more than one type of catheter at the same time during recruitment; therefore, the total number of catheters used by each category is reported.
d
Test of proportions
e
Chi-square test
f
Student’s t test
g
Mann Whitney U-test
CLABSI: central line-associated bloodstream infection; UAC: umbilical arterial catheter; UVC: umbilical venous catheter; PICC: peripherally inserted central catheter; UL: upper limbs; LL: lower limbs.
a

b
c

Regarding catheter-related variables, multiple use and
umbilical insertion location were reported as predisposing

to the literature, umbilical insertion was a protective factor,
possibly due to the short time of use compared to PICC.

factors for infection (15,18,19). In the bivariate analysis, we found

Overcrowding is a measure that reflects the capacity of a

that the use of multiple catheters had a statistically significant

hospital to adequately care for its patients (20). We found that

relationship with the presence of CLABSI. However, contrary

62.5% of the group with CLABSI were in an overcrowded

Table 2. Microorganisms isolated in cases of central line-associated
bloodstream infection in the neonatal intensive care unit of a level III-1
public hospital.

Table 3. Bivariate analysis between independent variables and central
line-associated bloodstream infection in the neonatal intensive care unit
of a level III-1 public hospital.

Microorganisms

n (%)

Gram-positive

10 (62.5)

Staphylococcus aureus

5 (31.3)

Bivariate Analysis

Independent variables

RR

95% CI

p Value

Clinical characteristics

Staphylococcus epidermidis

4 (25)

Female gender

1.11

0.42-2.96

0.829

Staphylococcus haemolyticus

1 (6.3)

Use of umbilical catheter

0.25

0.09-0.65

0.005

Gram-negative

6 (37.5)

Catheter-days

1.00

0.94-1.07

0.883

Pseudomona aeruginosa

2 (12.5)

Weight (grams)

0.99

0.99-0.99

0.043

Klebsiella spp.

2 (12.5)

Overcrowding

2.61

0.95-7.19

0.063

Klebsiella pneumoniae

1 (6.3)

TPN

2.25

0.64-7.87

0.207

Stenotrophomonas spp.

1 (6.3)

Use of multiple catheters

4.98

2.05-12.12

<0.001

98

TPN: total parenteral nutrition; RR: relative risk; 95% CI: 95% confidence intervals.
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condition at some time during their hospitalization. However,
this was not statistically significant in the bivariate model.
Previously reported causes are the lower availability of staff
per patient and thus a potentially reduced implementation
of infection prevention measures (20).
Limitations of our study include the absence of a sample
size calculation and the use of an unadjusted bivariate analysis,
which could have affected the analysis of the variables; and
the single-center nature that affects extrapolation to other
contexts. Although, there was difficulty in strictly complying
with the microbiological criteria for the diagnosis of CLABSI
due to the lack of equipment and personnel, we used the
criteria established by the CDC and MINSA, mainly for
epidemiological surveillance purposes.
In conclusion, the incidence of CLABSI was 8/1000
catheter-days, a figure higher than what is found in previous
reports. This adverse event carries a high burden of morbidity
and mortality for those who suffer it. Therefore, prospective

multicenter studies with a larger population are proposed to
allow the inference of other risk factors and the application
of infection control strategies with subsequent measurement
of the impact of these interventions on incidence. Finally,
although the number of cases was limited, our findings
suggest the establishment of an infection control program to
reduce risk factors and decrease morbidity.
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