CLINICAL PRACTICE ARTICLE

Prophylactic Antibiotics for Reducing Central Line-associated
Blood Stream Infection in Children with
Totally Implantable Venous Access Devices

Sana Amir Akbar1, Zoona Feroza Qudsia2, Muhammad Nabeel Ashraf3, Mansoor Ahmad Tarar4 and Abid Quddus Qazi5
1Department

of Surgery, Shaukat Khanum Memorial Cancer Hospital & Research Centre, Lahore, Pakistan
of Geriatric Medicine, Prince Phillip Hospital, Llanelli Carmarthenshire, UK
3Indus Hospital, Karachi, Pakistan
4Department of Surgery, Services Hospital, Lahore, Pakistan
5Department of Paediatric Surgery, Al Jalile Children’s Speciality Hospital, Dubai, UAE

2Department

ABSTRACT

Objective: To analyse the need of prophylactic antibiotic before the insertion of totally implantable venous access devices
(TIVADs) in terms of preventing central line-associated blood stream infection (CLABSI) in early postoperative period in
pediatric oncology patients.
Study Design: A cohort study.
Place and Duration of Study: Shaukat Khanum Memorial Cancer Hospital and Research Centre, Lahore from January
2005 to June 2016.
Methodology: A total of 645 consecutive children with malignancy, who were implanted with TIVAD, were included in the
study. The data were collected retrospectively and divided into two groups on the basis of prophylactic antibiotic administration (Group A) received the antibiotic; and Group B did not receive the antibiotic. Both the groups were compared in
terms of positive central blood cultures in the absence of any other clinical source of infection during the early postoperative period of 30 days.
Results: The overall infection rate was 12.54% (35 out of 279) in Group B (did not receive prophylactic antibiotic) and
11.68% (41 out of 351) in Group A (received prophylactic antibiotic) without any significant difference (p = 0.741).
Conclusion: There was no advantage of the use of prophylactic antibiotic before TIVAD insertion in preventing early
postoperative CLABSI.
Key Words: Prophylactic antibiotic, Venous access, Infection, Central line, Preoperative antibiotics, Children, Pediatric malignancy.

How to cite this article: Akbar SA, Qudsia ZF, Ashraf MN, Tarar MA, Qazi AQ. Prophylactic antibiotics for reducing central line-associated
blood stream infection in children with totally implantable venous access devices. J Coll Physicians Surg Pak 2020; 30(3):304-308.

INTRODUCTION

Reliable, safe and long-term venous access is pivotal for
cancer patients as they need frequent administration of
intravenous chemotherapeutic agents.1 The introduction
of totally implantable venous access devices (TIVADs)
since early 1980s has revolutionised the approach to
venous access, especially in the management of
malignant diseases.2 These devices are preferred in
pediatric oncology patients3, who require intermittent
long term venous access for chemotherapy.4
TIVADs are useful in terms of improved patient's satisfaction8 and quality of life, and decreased rate of infection as compared to exterior catheters.5-9 So, they are
inserted with the aim to last as long as needed without
device failure. However, their use is not free of compliCorrespondence to: Dr. Abid Quddus Qazi, Al Jalile Children’s
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cations, sometimes resulting in an undesirable outcome
of device removal. Central line-associated blood stream
infection (CLABSI) is one such complications that may
cause interruption in provision of treatment,10 increased
morbidity and increased costs of treatment.11,12

The use of prophylactic antibiotic before insertion of
totally implantable ports is generally not recommended
with reference to most of the studies in current literature,
as there is no significant decrease in catheter-related
infection rates when antibiotic is administered.6,13 However,
these studies were done in adult patient population and
data is not available for pediatric oncology patients.
So, in this present study, the aim was to analyse whether
there is any benefit of a single dose of prophylactic
antibiotic before the insertion of TIVADs in terms of
preventing early CLABSI in pediatric oncology patients.

METHODOLOGY

This retrospective cohort study was conducted in the
Department of Pediatric Oncology, Shaukat Khanum
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Memorial Cancer Hospital and Research Centre, Lahore,
from January 2005 to June 2016, after taking waiver from
Institutional Review Board. A total of 645 consecutive
patients, who underwent surgical placement of TIVADs
for the purpose of chemotherapy administration only,
were included. Patients already on antibiotic treat-ment
for some other reasons, were excluded from the study.
All patients routinely had a complete blood count and
prothrombin time / INR were checked prior to the
procedure. Catheters were not inserted if the patient was
febrile, had clinical evidence of ongoing infection or had
neutropenia.

All procedures were performed under general anesthesia
by two surgeons, practising in different time periods.
Standard sterile techniques were used during placement,
and skin was prepared with chlorhexidine. Internal
jugular vein was used for placement of venous catheter.
Device type and site of placement were similar in both
groups. The groups differed in terms of antibiotic
administration and technique to approach the vein for
cannulation as described later.

One surgeon (from January 2005 to June 2013) routinely
used single dose of intravenous antibiotic (amoxicillin/
clavulanic acid, 1200 mg for children >40 Kg and 30
mg/Kg for children <40 Kg) within 30 minutes of giving
an incision. Moreover, this group had an open venotomy
to pass the catheter up to right atrium after trimming to
an appropriate length.
Patients in the other group (from September 2013 to
June 2016) did not receive prophylactic antibiotic before
procedure. In this group, standard Seldinger technique
was used for cannulation of vein with the assistance of
ultrasound guidance. The catheter was advanced to the
right atrium after trimming to an appropriate length.

Rest of the procedure was similar in both groups. A
subcutaneous pocket was created with the help of 5 cm
horizontal incision in the anterior chest wall. Tunneling
device was used to make a tunnel between the
subcutaneous pocket and the lateral part of the neck.
The catheter was pulled through the subcutaneous
tunnel, flushed with saline, and attached to the port. Port
was tucked into the subcutaneous pocket and anchored
with sutures. The tip was advanced into the right atrium
through the venous opening into the superior vena cava
under fluoroscopic guidance. The device was aspirated
and flushed. After the procedure, it was filled with
heparin and either accessed immediately or left for a
later use. Wound was closed in two layers and dressing
was applied.

All ports were accessed by a competent nurse, flushed
with heparanised saline after every use before removing
the access needle and every four weeks, if the device is
not in use.

Data regarding patients’ age, gender, preoperative
absolute neutrophil count and type of primary malig-

nancy were retrieved from electronic medical record.
The data were divided into two groups on the basis of
prophylactic antibiotic administration (Group A) received
the antibiotic; and Group B did not receive the antibiotic.
CLABSI was defined as one or more positive blood
cultures, where central line was in place for more than
two calendar days on the date of event, (with day of
device placement being day one) and the line was also
in place on the date of event or the day before. Blood
culture was ordered only if CLABSI was clinically
suspected (fever, chills, leukocytosis or septic shock
and no other recognised source of infection) and
sampling was done at or around the time of febrile
episode prior to starting antibiotics. Blood was drawn
simultaneously from the port and a peripheral vein under
aseptic conditions in order to obtain paired qualitative
blood cultures. Blood cultures from both port sites and
peripheral vein must show identical organisms to be
labelled as a positive culture.

The data were entered and analysed using SPSS
version 20.0. Both the groups were compared in terms
of incidence of CLABSI during the early postoperative
period of 30 days. Categorical variables, like gender
and type of primary malignancy were described as
frequencies and percentages. Both the groups were
compared by applying Chi-square test. Quantitative
variables, like age and preoperative absolute neutrophil
counts were described as median and interquartile
range (IQR). The groups were compared by applying
Mann-Whitney U-test (non-parametric test is applied as
the data was not distributed normally). Chi-square test
was used to know significant differences in incidence of
CLABSI between the two groups; p-value of less than
0.05 was taken as statistically significant for all tests.
Results were presented in the form of tables.

RESULTS

During the study period of eleven years and five months,
630 implantable ports were surgically placed in 595
patients. Twenty-five patients (4.2%) had device placement for two times and five (0.84%) had device placement for three times.

Patients’ demographics and preoperative neutrophil count
is shown in Table I. There were 398 males (63.1%) and
232 females (36.8%). Male to female ratio was similar
between both groups (p=0.382). Median age was significantly lower in the group that did not receive antibiotic
(p=0.005). Median neutrophil count was similar between
both the groups (p=0.640).
Patient's diagnosis are shown in Table II and proportion
of hematological malignancies between both groups is
shown in Table III. Number of patients diagnosed with
hematological malignancies were significantly higher in
the group not receiving antibiotic (p=0.007).
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Table I: Patients' demographics by treatment groups.

Entire group

Group

Sample size

Antibiotics (A)

630

Gender

351 (55.7%)

398 (63.17%)

Male

Female

Median age (months)

Median absolute neutrophil count (x103 /µl)

227 (64.6%)

Lymphoma
Leukemia
Sarcoma

Retinoblastoma

Frequency
142

141

123

74

Wilm's tumor

69

Hepatoblastoma

17

Germ cell tumor

Miscellaneous

35

29

p-value

171 (61.2%)

0.382

232 (36.8%)

124 (35.3%)

108 (38.7%)

3.03 (IQR 3.69)

3.01 (IQR 3.34)

3.07 (IQR 4.09)

48 (IQR 60)

48 (IQR 84)

Table II: The various primary malignancies in the study population.
Disease

No antibiotics (B)

279 (44.2%)

Percentage
22.5

22.4

19.5

11.7

10.9

5.5

2.7

4.6

The incidence of CLABSI was 12.54% (35 out of 279) in
the group that did not receive antibiotic versus 11.68%
(41 out of 351) in the group that received antibiotic.
Although there is a slight reduction in the incidence of
CLABSI when prophylactic antibiotic is used, it was
statistically not significant (p=0.741). The most common
pathogen identified in blood cultures was staphylococcus
aureus followed by klebsiella pneumoniae, gram negative
bacilli and yeast species.

Most of the patients with CLABSI in both groups (59 out
of 76 or 77.6%) were managed conservatively with
therapeutic doses of antibiotics. In the rest of the cases
(17 out of 76 or 22.36%), removal of port was deemed
necessary to treat CLABSI and tip culture was obtained
after removal. Only four out of seven tips (57%) turned
out to be positive for organisms in the group that did not
receive antibiotic as compared to one out of ten (10%)
in the other group (p=0.036, statistically significant).

DISCUSSION

The current study suggests that prophylactic antibiotic
administration before the insertion of TIVADs does not
reduce the risk of CLABSI in the early postoperative
period. Moreover, this practice has no statistically
significant effect on the incidence of positive tip culture
of the removed device. However, small number of ports
removed may invalidate the results.

Implantable ports are a reliable source of prolonged
venous access in children.3 Infection is the most
common complication associated with ports,14,15 sometimes requiring early removal.16 According to a survey
Table III: Type of malignancy in each group, frequency (percentage).

36 (IQR 48)

conducted among fellows of the American College of
Surgeons, it was found that more than 88% of the
fellows practise using preoperative antibiotic prophylaxis
for central venous access ports placement.17 This controversial area of clinical practice needs more evidence to
weigh the risks and benefits as there are established
guidelines for pediatric population suggesting against
the use of routine prophylactic antibiotic therapy before
insertion of a central venous catheter (NICE guidelines).18 However, scarce data is available in literature
regarding the role of antibiotics in implantable ports
among pediatric patients with oncological problems.

The results of present study replicate the findings of a
randomised controlled trial conducted by Karanlik et al.19
They studied the rate of early postoperative wound
infection among 404 patients (203 received prophylactic
cefazolin and 201 received a placebo). They found that
the infection rate among antibiotic group was 2.5% as
compared to 3% in placebo group but the difference was
statistically insignificant (p=0.75). The low infection rate
in this study can be explained by the fact that this study
includes adult population (mean age=53 years) and the
percentage of hematological malignancies is less as
compared to our study.

The results of a meta-analysis comprising of 2,154
patients undergoing TIVAD placement showed that of
the 27 infections, 1.39% occurred in antibiotic
prophylaxis group and 1.23% occurred in nonprophylaxis group. From this, Johnson et al. concluded
that the odds ratio of infection (0.85) was not able to
show any significant difference in infection rate between
the two groups.6 In contrast to the above studies, Scaife
et al. are of the view that single dose perioperative
antibiotic may decrease CLABSI rates. They found that
among 459 total patients, all nine (2%) infections
occurred in the non-prophylactic antibiotic group
(p=0.218).20
The present study is different from the above mentioned
studies as it is conducted on pediatric oncology patients.
As the children are more prone to infections, they
could not be compared to adult population, and the
clinical decisions for adults cannot be generalised

Malignancies

Entire group

Antibiotics (A)

No antibiotics (B)

Non-hematological

345 (54.8)

209 (59.5)

136 (48.7)

Hematological

306

285 (45.2)

0.005

0.640

142 (40.5)

143 (51.3)

p-value
0.007
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to pediatric patients. Current study has a clinical
relevance in pediatric oncology patients for deciding
about the administration of prophylactic antibiotics
before TIVADs insertion. This is also the main strength
of this study.

The limitations of this study are that it is a retrospective,
single-center study. Moreover, the two study groups are
from different points in time so that there is heterogeneity in the study population harbouring various
factors that can influence incidence of infection. These
factors can be endogenous or exogenous.15 In this study
groups, factors which were constant and might be
unrelated to incidence of infection are preoperative
absolute neutrophil count, type of device, targeted
vein; and the fact that all insertions were performed
under strict aseptic measures in an operating room by
experienced surgeons. In addition to this, trained nurses
were involved in TIVADs maintenance who followed
standard institutional protocols such as barrier precautions and hand hygiene.

Host factors that varied between groups with a statistically significant difference in the present study were
age and type of malignancy. The difference in age is
clinically not significant as this risk factor is more
pronounced in neonatal population,3,14 and there were
no neonates in both the study groups here (age ranging
from two months to 18 years). Patients with hematological
malignancy are more prone to CLABSI due to immune
suppression as compared to patients with solid organ
malignancy.15,19 In this study, significant proportion of
patients with hematological malignancy in group B might
contribute to increased number of CLABSI in this group.
Although neutrophil count at the time of insertion was
statistically similar between the groups, it was not
recorded at the time of infection.

Two catheter insertion techniques have been described,
of which puncturing the vein is better than dissecting it,
due to higher infection risk in the later.9 This is in contrast
to the findings of this study (although statistically insignificant) and can relate to the use of antibiotic
prophylaxis and less proportion of patients with hematological malignancies in this group (group A). All these
factors point out to the need of a prospective randomised trial with adequate sample size to find the role of
prophylactic antibiotic for TIVAD placement in pediatric
oncology patients.

CONCLUSION

There was no added advantage of the use of prophylactic antibiotic before TIVAD insertion in preventing
early postoperative CLABSI.
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