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ABSTRACT
Background: One of the major complications of venous access ports

placement especially in cancer patients scheduling for chemotherapy is ARTICLE HISTORY

infection. We aimed to investigate the frequency of catheter-related
bloodstream infections (CRBSI) originated from chemotherapy catheter in
children undergoing chemotherapy.

Methods: All cancer patients referred to the Hematology department at
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Ali Asghar Pediatric Hospital during 2006 to 2016 who underwent
chemoport treatment were included into this retrospective cross-sectional
study. CRBSI was considered is children with a portal chemotherapy with
at least one positive blood culture obtained from a peripheral vein and

catheter tip, clinical manifestations of infections, and no apparent source KEYWORDS

for the this infection, except the catheter.

Results: Overall, 36.42% of the subjects had chemotherapy port and  Chemotherapy,  CRBSI,
63.58% had no chemotherapy port. In total, 18.87% of all patients had  Childhood cancer,

blood infection and 81.13% had no infection. The rate of chemotherapy  Bacterial infections.

catheter insertion was strongly associated with higher rate of positive
blood culture for infection (p < 0.001). In this regard, the rate of infection
in the children with and without catheter was reported to be 64.9% and
29.8% respectively (p < 0.001). The most common bacterial strain
discovered by blood culture in both groups with and without catheter was
micrococcus subfamily. Regarding clinical outcome in those subgroups of
children with and without chemotherapy port, the death rate was found to
be 2.7% and 0.5% respectively with no difference (p > 0.05).

Conclusion: CRBSI is a common event in children suffering chemotherapy
especially in higher ages.
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INTRODUCTION

Intravenous catheters are an integral part of
modern medical treatment and are most
commonly used in critically ill patients. These
include administration of liquids, blood products,
medications, nutritional solutions, as well as
hemodynamic monitoring. Central venous catheter
(CVC) catheters are more at risk for infections than
other instruments, and are also more likely to be
morbidity and mortality and identified as a major
source of septicemia and bacteremia in
hospitalized patients. Catheter-related
bloodstream infections (CRBSI) are a bacteremia
originating from an intravenous catheter. This
phenomenon is one of the most common deadly
and costly complications of central venous
catheterization, as well as the most common cause
of nosocomial bacteremia (1-3). According to the
North American data from the National
Nosocomial Infection Surveillance System (NNIS)
from October 1986 to December 1990, the
incidence of CRBSI has been reported to be ranged
from 2.1 per 1,000 days of catheter use for
respiratory ICUs to 30.2 per 1,000 days of catheter
use for the burn section units (4). Closer NNIS data
from January 1992 to June 2004 show that the
median CRBSI incidence rate in all ICUs ranged
from 1.8 to 5.2 per 1000 catheters (5). In an article
published in 2011, the incidence of CRBSI was 8.75
per 1,000 days (6-10).

Overall, CRBSI can cause many economic and life
costs annually. The most common cause of
nosocomial infections is also known as catheter
insertion. However, all of these can be prevented
and only a few can be prevented. The use of quality
promotion programs and training of health staff
are very helpful for preventing such infections.
Studies have shown that holding these programs
greatly reduces the risk of catheter contamination
(11-13). Implementation of such programs
requires the allocation of funds and manpower,
which cannot be achieved without an accurate
estimate based on the epidemiology of the region.
Therefore, in this study we aimed to investigate
the frequency of CRBSI originated from
chemotherapy catheter in patients undergoing
chemotherapy referred to Ali Asghar Hospital in
Iran between 2006 and 2016.

MATERIALS AND METHODS

All cancer patients referred to the Hematology
department at Ali Asghar Pediatric Hospital during
2006 to 2016 who underwent chemoport
treatment were included into this retrospective
cross-sectional study. Then, all cases that were
treated for systemic infection were evaluated for
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frequency, type of infectious disease, treatment
outcome, and ultimately the impact of these
infections on the final outcome of patients. CRBSI
definitions vary, but is a clinical definition typically
requiring microbiological data identifying catheter
as source of blood stream infection such as
cultures of catheter tip and/or blood, and
differential time to positivity. In this regard, in our
study, CRBSI was considered is children with a
portal chemotherapy with at least one positive
blood culture obtained from a peripheral vein and
catheter tip, clinical manifestations of infections,
and no apparent source for this infection, except
the catheter. Written informed consent was taken
from all parents and the study protocols were
approved by the ethical committee at Iran
University of Medical Sciences.

For statistical analysis, results were presented as
mean * standard deviation (SD) for quantitative
variables and were summarized by frequency
(percentage) for categorical variables. Continuous
variables were compared using t test or Mann-
Whitney test whenever the data did not appear to
have normal distribution or when the assumption
of equal variances was violated across the study
groups. Categorical variables were, on the other
hand, compared using chi-square test. P values of <
0.05 were considered statistically significant. For
the statistical analysis, the statistical software SPSS
version 23.0 for windows (IBM, Armonk, New
York) was used.

RESULTS

In this descriptive cross-sectional study, 36.75%
were female and 63.25% were male that 70.53%
aged 1 to 10 years and 29.47% aged 10 to 19
years. Overall, 36.42% of the subjects had
chemotherapy port and 63.58% had no
chemotherapy port. The presence of chemotherapy
port was reported in 38.29% of boys and 33.33%
of girls with no difference between the two
genders (p >0.05). Also, catheter insertion was
found in 13.6% of children aged less than 10 years
and 49.4% in older children with no significant
difference (p > 0.05). In total, 18.87% of all
patients had blood infection and 81.13% had no
infection. The infection rate in those children aged
lower than 10 years and older group was 13.6%
and 31.5% respectively. As shown in Figure 1, the
rate of chemotherapy catheter insertion was
strongly associated with higher rate of positive
blood culture for infection (p < 0.001). In this
regard, the rate of infection in the children with
and without catheter was reported to be 64.9%
and 29.8% respectively (p < 0.001).
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Fig.1: The rate of infection in patients with and without chemotherapy port access

As shown in Figure 2, the most common bacterial
strain discovered by blood culture in both groups
with and without catheter was micrococcus
subfamily. Regarding clinical outcome in those

subgroups of children with and without
chemotherapy port, the death rate was found to be
2.7% and 0.5% respectively with no difference (p >
0.05).
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Fig.2: The common bacterial strains in children with and without chemotherapy port access

The in-hospital death occurred in 0.5% of patients
aged under 10 years and 3.4% of older children
indicating a significant difference (p = 0.042). The
early death was also more prevalence in children
with blood culture positivity as compared to non-
infectious ones (7.0% versus 0.0%, p = 0.001).
Also, the death rate was similar in boys and girls
(1.6% versus 0.9%, p = 0.622). Ultimately, higher
age (p = 0.007) and catheter insertion (p < 0.001),
but not gender (p = 0.994) was major
determinants for infection.
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DISCUSSION

The major complications of venous access ports
placement especially in cancer patients scheduling
for chemotherapy include infection, thrombosis,
and catheter obstruction (14). Among these,
related infection is the most common complication
that results in device removal. As reported by
Fischer et al (15), 46.2% of catheter- port-related
are planned for removal due to managing
infectious complication. Moreover, the costs of
managing these complications and treatment of
related bacteremia will be considerably high (16).
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Several authors studied the factors that increase
the infectious port complications, and one of the
most significant factors was the background of
malignancy. Samaras et al. (17) reported that the
port-associated infections are mostly observed in
younger patients with hematologic malignancy,
and assumed that intensive chemotherapy and
prolonged neutropenia might be responsible for
the results. Another recent study showed that
outpatient placement of the IVAPs reduced the
infection rate (18). Thus, we tried to assess the
rate and main determinants of CRBSI among
children who suffering malignancies hospitalized
in children hospital. First we showed that about
one-third of children were planned for
chemotherapy port insertion especially in older
children. In addition, 18.87% of all patients had
blood infection with about four times more in
those with catheter as compared to non-catheter
subgroup. Moreover, both factors of catheter and
age were shown as the main determinants of
bacterimia due to catheter. In this study, those
with port chemotherapy were more likely to be
infected (64%) than those who did not. As
mentioned in numerous articles, infection is a
major complication of venous port (19). In the
present study, there was a significant relationship
between age and blood infection, and older
children (10 to 19 years) had more infections than
younger people (0 to 10 years). There was also a
significant relationship between age and outcome.
But previous studies have shown that younger age
is one of the risk factors for bloodstream infection
(20-22). Of course, another study found that there
was no meaningful relationship between age and
infection, but the author himself believes that such
a relationship exists, and considers that no
meaningful result is the result of sampling error in
his study (23). Few studies have been performed
on the relationship between other demographic
variables and blood infection. No significant
relationship was found between gender and
bloodstream infection in the present study. No
significant relationship was found in the Jishue

study (23) and there was no significant
relationship between gender and port and
outcome. In several studies, Staphylococcus

coagulase negative and Candida have been
identified as the most pathogenic microorganisms
and in one study it was observed that Gram-
positive bacteria were more likely to cause
bloodstream infections (24). In this study,
micrococcus was the most common cause of blood
infection. Studies have also shown microcosms to
be among the major infectious bacteria.

There was a significant relationship between port
infection and blood infection, and of those with
bloodstream infection, about 7% eventually died.
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However, few studies have been conducted on the
mortality rate of bloodstream infections (25).
Although there was no significant relationship
between blood infection and outcome in the
present study, there was no significant
relationship between port and outcome. Few
studies have also discussed the relationship
between mortality and comorbidity, but many
studies have found a significant relationship
between infection and port presence. However,
most people with ports suffering bloodstream
infections were discharged from the hospital
(about 97%) and, as mentioned earlier, previous
studies have shown that venous ports despite
complications such as blood infection can increase
quality of life for patients undergoing
chemotherapy. Therefore, controlling port
complications including infection can be of great
help to cancer patients.
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