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Experi ence wi th Venous Access Devices in Pediatric

Cancer Patients
TULI KA SETH

ABSTRACT

Objective:- To determine the incidence of
nosocomial infections and catheter related
complications in pediatric cancer patients with
central venous access device (CVAD) during
therapy.

Design:- A prospective surveillance study. All
pediatric patients inpatient or outpatient
(February 2001-December 2003) who had venous
access problems and required central venous
access device for treatment had them placed by
doctors of the treating team and were followed
to assess for complication risk.

Methods:- Cultures were drawn in all febrile
patients and sent to the microbiology
department, radiological evaluation was done
to ascertain line placement.

Results:- A total of 18 patients received central
venous access devices with few complications.
In 44 CVAD line periods, the total number of
febrile episodes was 22%, positive blood cultures
were seen in 9%. No tunnel infections were seen.

Non infectious complications were also
observed. Blockage and phlebitis were
uncommon.

Conclusions:- In high risk cancer patients it
may not be possible to prevent nosocomial
infections. However with appropriate use of CVAD
devices and careful infection control measures,
these devices may help to facilitate care without
added risk of infection.

| NTRCDUCTI ON

The use of aggressive chenot her apy regi mens
requi res adequat e venous access i n pedi atri c cancer
patients for adm ni stering chenot herapy and f or
supportive care. Intravascul ar devices are divi ded
into two groups -peripheral venous cat heters, and
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central venous catheters. Peripheral venous
cat heters require a good venous access to i nsert,

usual | y used for shorter tinmeinterval, and are
associ at ed w th t hronbophl ebi ti s and bl ockage.

They have | owri sk of serious conplications. Non-

tunnel ed central venous cat heter devi ces and
tunnel ed devi ces are inserted into the subcl avi an
veinor internal jugular. They arereportedto have a
hi gher ri sk of catheter rel ated bl ood stream
infections (RBY) (table 1). GRBI, include septic
t hronbophl ebitis, endocarditis, netastatic
i nfection (1 ung abscess, brai nabscess, osteonyelitis
and endopht hal mitis) 1. The benefit of CV/ADis often
count er bal anced by t he hi gher susceptibility of

nosoconial infections (N) inthese patients. Sone
studi es have shown hi gher i nci dence of N in cancer

patients on therapy thanin non cancer intensive
care patients 3, and varies fromll-52. 5%*° Cancer

patients al so have an i ncreased ri sk of throntosi s
of the venous access devi ce . Lowpl atel et counts
and bl eedi ng nay nake these devices difficult to
insert and ri sk of pneunot horax nay aggravat e t he
patients condition. Hence t he deci si on t o use such
devi ces need t 0 be made keepi ng i n mind the ri sks
and benefitstothe patient. Inour hospital |RH

AING C/ADareinsertedinall transpl ant patients,

acut e nyel oi d | eukem a (AM.), hi gh grade non
hodgki n" s | ynphoma (NHL) patients and chil dren
i n whombecause of size, condition of veins, prior

chenot her apy or pl anned aggr essi ve t her apy,

venous accessisdifficult.

Thi s study was perforned to deterninethe overal |
i nci dence of nosocomal infections dueto C/ADIN
pedi atric cancer patientsinour clinic. To
det erm ne what ot her conplications occur to
i nprove the practice of C/ADuse at our centre.
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Tabl e-1 Conpl i cations of Venous Access Devi ce

Type Insertion Conpl i cati ons
Tunnel ed Subcl avi an, CRBSI ,

central venous | interna jugul ar pneunot hor ax
catheters

Peri pheral | y Basilic, Gephalic Thronbophl ebi ti s
inserted central | or Branchi al Extravasati on
venous cat heter | vein and enter CRBSI

(AR superior vena cava

Non tunnel ed Per cut aneousl y
central inserted into

venous cat het er | sub. cl avi an, CRBSI
internal jugul ar

(GBS = Catheter rel at ed bl ood st reami nf ecti on)

PATIENTS AND METHODS This is a prospective
survei llance study. Atotal of 18 patients were
studied during this period, age ranged from 1-
16 years, nedian age 5 years. The study
included 7 patients with AM,, ALL -3, high
grade NHL -3, CM-BC -2, Neurobl astoma -2 and
1 patient of relapsed Baing' s sarcona. H cknan
catheters / 1J /subclavian lines were nostly
pl aced under general anesthesia in the m nor
operation theatre, while P QCIines were pl aced
inthe treatnent roomof the ward. |nforned
witten consent was obtai ned fromparents after
explaining the risks of the procedure. Routine
catheter care included alternate day dressing
change, instillation of hepl ock 1m for children
less than 10 kg and 3 nh for children greater than
10kg. Al febrile patients with CVAD were
assessed for infection -blood culture, chest x-ray,
investigation if any localizing site of infection,
and bl ood counts. [ressing care, was perforned
by the junior doctors. B ood cultures fromthe
QD vere sent in febrile patients at | east once
inall patients and in continuously febrile
patients they were repeated. Bl ood cul tures
were sent for aerobi ¢/ anaerobic infections. For
patients febrile greater than 4 days, fungal
cultures were sent. The exit site was observed
for erythema, induration and di scharge. The
tunnel track (in tunnel ed devices) was observed
for erythena, induration and tenderness.
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Results:- 0 the nunber of CVAD |ine periods
observed (44) the total nunber of febrile
epi sodes was (10, 22% (table 2). iy 3 epi sodes
were associated with positive bl ood cul tures.
The positive cultures were in three patients,
one patient had two organisns (9% . Bl ood
cultures were sent, and nost patients responded
to enpiric antibiotics. Qganisns reported from
positive culture reports were S aphyl ococcus
aureus, Pseudononas aerugi nosa, Aci net obact er
and E coli. Acute nyeloid | eukem a patients
accounted for the maxi mum nunber of CVAD
related infections. Two patients experienced
recurrent, multi organi sminfections during
neut ropeni ¢ periods. Only 1 febrile epi sode was
not associ ated w th neutropeni a.

Three non-infectious conplications occurred
during the eval uation period, one pneunot horax
froma subcl avian line and one internal jugul ar
line fell out, one subclavian |ine broke. B ockage
and phl ebitis were uncommon, in this group.

TABLE 2

Type of No. of  Irf. Q her ANC

line lines <500
ALL Subcl avi an 1 — P +
AML Hi ckman 1 + — +
NB 1J 1 — — +
AML Pl CC 4 — — +
AML PI CC 5 — — +
ALL Pl CC 1 — — +
AML PI CC 2 + . +

Subcl avi an 1 + -
NHL Hi ckman 1 + — +
AML Pl CC 4 + — +
NHL Hi ckman 1 _ _ +

Pl CC 4 _ _ ?
AML PI CC 4 +(2 — +
CM. BC Hi ckman 1 + — +
AML PI CC 3 + — +
NHL Pl CC 5 + — +
ES(Rel) Subcl avian 1 — B —
ALL Hi ckman 1 _ +

Subcl avi an 1 — (@] _
CML. BC PICC 1 — — +
NB Subcl avi an 1 — — —

P OC=peripheral |y i nserted cat heter devi ce

IJ=internal jugul ar B= Br eakage

P= Pneunot hor ax ?=Datanot avai l abl e
O= Cane out
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Non infectious conplications may result from
i nappropriate insertion, inadequate care of
devi ce, poor wound heal i ng and poor quality of
the inserted line. Wth nore experience these
conpl i cati ons can be m ni m zed.

As only 22 % CVAD epi sodes were associ at ed
wth febrile episodes it |eads us to believe that
only patient characteristics were responsible.
However thisis a not the only factor, as patients
were admtted at different time points and
construction work, staffing problens, shifting of
wards nay have contributed to infectious di sease

contra |apses.

H ckman catheters/ 1J /subclavian |ines were
nmostly pl aced under general anesthesia in the
mnor operation theatre, while PPCC |ines were
placed in the treatnment roomof the ward. This
nmay al so have contributed to the increased
i nci dence of observed infections 7. No tunnel
infections were seen in either group.

CONCLUSIONS: GBS can be life threatening in
neut ropeni ¢ cancer patients. Further reduction
in N rates can be achi eved by inserting |ines
with full aseptic technique as in operating
theatres 8 . Appropriate and adequate skin
preparation prior to insertion of device is
important to reduce infection rates ° A
dedi cated teamfor venous access dressing and
accessing the lines 1° use of antibiotic and
antiseptic inpregnated |ines have all shown
decreased bl ood streaminfections . In line
filter devices have been reconmended to
decrease contam nated particulate matter,
however there is no randonmized trial to show
that they decrease GBS at present ®. Infectious
conpl i cations were seen in 22%of patients, who
were febrile and neutropenic. This is wthin the
reported range, however wth further efforts this
can be reduced. CVAD care is an inportant

4
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conponent of supportive care in oncol ogy, and
shoul d not be negl ect ed.
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