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Ozet
Cocuklarda enfekte santral kateter: Ctkardmaly m?

Yaslari 7 giin ile 16 yil arasinda degisen 47 ¢ocuk olguya
santral kateter yerlestirildi. Biri hari¢ tiimii Broviac tipi
olan kateterler, cilt alti tinelden gegirilerek, eksternal
veya internal juguler ven yolu ile yerlestirildiler. Kateter
yerlestirme endikasyonlari; kemoterapi, TPN, uzun siireli
antibiyotik tedavisi ve kan transfiizyonlar idi. Onbiri
immiin yetersizlikte olan 13 olguda kateterden kay-
naklanan enfeksiyon saptandi. Kateter enfeksiyonlarinda
en sik saptanan bakteriler; Staphylococcus aereus, Pse-
udomonas aeruginosa, Staphylococcus koagulaz negatif
ve degisik gram negatif suslar idi. Tiim olgular kateter
yolu ile verilen antibiyotikler ile tedavi edildi. On olguda
bu tedavi bagarii olup kateter cekilmesini gereksiz ki-
larken, iki olguda kateterler gelisen tiinel enfeksiyonu ne-
deni ile ¢ikarildi. Kalan bir olguda da kateter enfeksiyonu
saptandiktan hemen sonra, tedavi baslanamadan ¢ocuk ta-
rafindan kateter istenmeden c¢tkaridi. Antibiyotik ile te-
davi edilen grupta, vena cava superiorda trombiis gelisen
bir olgu hari¢ komplikasyon saptanmadr. Toplam 13 ka-
teter enfeksiyonlu olgunun yedisinin tedavileri evlerinde
tamamlanmg olup, bu yolla 65 giinliik hastanede yatig sii-
resi tasarrufu saglanmigtir.

Sonuglarmz dogrultusunda, kateter nedenli enfeksiyon-
larin ¢cogunda éncelikle konservatif tedavinin diisiiniilmesi
ve uygulanmast gerektigini diigtiniiyoruz. Ancak, tiinel en-
feksiyonu saptanan olgularda kateterin hemen ¢rkarimast
gerekmektedir. Secilmis olgularda tedavi evde siirebilir;
béylece tedavi maliyeti diigiiriiliir ve bu durum cocuk ve
ailesi tarafindan da olumlu karsilanir.
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Summary

Central venous lines were placed in 47 children whose
age ranged from 7 days to 16 years. All except one were
of the Broviac type, and installed through a subcutaneous
tunneling, via the internal or external jugular vein. The in-
dications for central venous cannulations were che-
motherapy, TPN, prolonged parenteral antibiotics, and re-
peated blood transfusions. In 13 patients (28 %), 11 of
which were immune compromised, infection originated
from the catheter. The commonly identified bacteria were
Staphylococcus aureus, Pseudomonas aeruginosa, Staph-
vlococcus coagulase negative, and various gram negative
rods. All cases were treated with antibiotics via the cat-
heter. In 10 children, treatment was successful, omitting
the need of removing the line. In two children, tunnel in-
fection developed and hence, the catheter was extracted.
One child accidently removed his catheter prior to ini-
tiation of treatment. No other complications were detected
in the infected group treated conservatively except for one
case who developed a superior vena cava thrombosis. In 7
out of 13, treatment was completed at home, saving 65
days of hospitalization.

We conclude that in most instances of catheter related in-
fection, a conservative approach should be considered
and applied. However, in cases associated with tunnel in-
fection, the catheter should instantly be removed. In se-
lected cases, treatment can be carried out at home, this is
cost effective and well accepted both by the children as
well as by their families.
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Introduction

Controversy exsists regarding the preferred treat-
ment of sepsis, resulting from a central venous cat-
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heter line. Some postulate that sepsis could not be
cured unless the central line is removed. On the
other hand, other advocate that successful treatment
of sepsis could be achieved in many instances even
in the presence of the catheter (48). The present cli-
nical study represents our experience with catheter
related infection. We plea for a conservative app-
roach in most cases.
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Material and Methods

From January 1994 to December 1995, central ve-
nous lines were installed in 47 children at the Bnei-
Zion Hospital in Haifa. Except one, which was a
port a cut line, all were of the Broviac type, int-
roduced through a subcutaneous tunneling, via the
internal or external jugular vein. The children's
ages ranged from 7 days to 16 years. The in-
dications for central venous cannulations were as
follows: chemotherapy in 35, TPN in 5, prolonged
parenteral antibiotics in 4, and repeated blood
transfusions in 3 patients. Catheter related infection
was detected in 13 out of 47 children (28 %), 11 of
which were immune compromised.

The catherter infection was classified into twe gro-
ups: 1) sepsis only, 2) selpsis associated with tunnel
infection. Central line sepsis was diagnosed upon
obtaining positive blood cultures taken via the cat-
heter, while excluding other sources of infection.
Tunnel infection, was diagnosed by detecting skin
inflamation along the catheter course, accompanied
by cloudy discharge from the entry port, from which
positive bacterial cultures were obtained. Until bac-
teria was specifically identified, initial treatment
consisted of oxacillin and gentamycin which were
administered through the infected catheter, while ne-
utropenic children with less than 500 neutrophils,
were treated with vancomycin, ceftazidime and ami-
kacin. Once the bacteria were cultured, patients
were treated according to their sensitivity.

In cases with documented gram positive sepsis, the
duration of treatment lasted for two weeks, while
continued for 3 weeks in patients with gram negative
sepsis. Neutropenic children were treated until the
neutropenic state has been resolved. Cases in whom
infection did not respond to antibiotics, or whenever
the child deteriorated clinicaly, the catheter was re-
moved. Completion of treatment in the community
was feasable in those afebrile children in whom the
neutropenic state was over, with negative blood cul-
tures, and a reasonable family compliance.

Results

Catheter related infection was detected in 13 out of
47 children (28 %) (Table I). The identified bacteria
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were as follows: Staphylococcus aureus in 4, Pseu-
domonas aeruginosa in 4, Staphylococcus coagulase
negative in 2, and various gram negative rods in 3.
Twelve children were treated with only intravenous
antibiotics. One patient accidentaly removed his cat-
heter prior to the initiation of antibiotic treatment.

In 10 children, infection was successfully eradicated
without the necessity of removing the line. None of
these children sustained any tunnel infection. As-
sociated tunnel infection was observed in two child-
ren, who required instant removal of the catheter.
No other complications were detected, except for_
one case who developed a superior vena cava throm-
bosis. This occurred in a girl with associated tunnel
infection, who responded partially to a 14 days co-
urse of IV antibiotics. Infection was treated thenafter
by an additional antibiotic course, during which time
she developed the thrombosis. In 7 out of 13 pa-
tients, treatment was continued and completed in the
community, saving 65 out of 210 days (31 %) of
hospitalization.

Discussion

Although fever may be the only sign of catheter re-
lated sepsis, in most catheterized patients, febrile
episodes are unrelated to sepsis (V). Bacterial co-
lonization of central lines is uncommon in asym-
ptomatic children, and hence it is not recommended
to draw random blood cultures, nor to treat them
with prophylactic antibiotics unless suggestive cli-
nical features of infection are exhibited .11,

Some controversy exists regarding the preferred tre-
atment of sepsis related to central venous catheter
line. Some postulate that sepsis cannot properly be
treated unless the central line is removed (7®). In
contradistinction, Hiemenz et al ) reported on 90 %
success in conservative treatment of central line sep-
sis without removing the catheter. This approach has
been shown to be beneficial in children, and strongly
supports our own experience ©:12),

In the present study, we successfully combatted in-
fection in 83 % of patients, omitting the need to re-
move the catheter. In our practice, this approach was
not applicable in cases associated with tunnel in-
fection which required instant extraction of the line.
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Table I: Management of children with central line related infection

Patient Diagnosis Cultured Antibiotic Duration of Duration of Catheter  Associated
no bacteremia treatment (via IV treatment hometreatment removed findings
the catheter) (days) (days)
1 ALL S. aureus Oxacillin 14
2 ALL P. aeruginosa Gentamycin 21 3
3 Neuroblastoma S. aureus Oxacillin 14
4 ALL E. cloacae Cefiriaxone 21 7
5 ALL E. coli Ceftazidine+ 21 Neutropenic child
Amikacin
6 ALL S. coag (-) Vancomycin 14 10 Resistant to Oxacillin
7 ALL S. aureus Vancomycin 14 10 Resistant to Oxacillin
8 Thalassemnia S. aureus Onxacillin 14 Tunnel infection
First recurrence S. aureus Onxacillin 14 14 Tunnel infection
Second recurrence  S. aureus Clindamycin Yes Superior vena cava
thrombosis
9 ALL P. aeruginosa Ceftazidime+ F Yes Tunnel infection
Amikacin Neutropenic child
10 Astrocytoma S. coag (-) Oxacillin 14 14
11 ALL P. acruginosa Ceftazidime+ 21 7 Neutropenic child
Amikacin
Neutropenic child
12 ALL P. acruginosa Ceftazidime+ 21
Amikacin
13 Osteomyelitis Flavobacterium Yes Positive bloodé& cathe-

ter cultures. The cathe-
ter was pulled out by
the child

ALL: Acute lymphoblastic leukemia

In our series, patients who sustained gram positive
sepsis, the duration of treatment lasted for two weeks,
while 3 weeks for gram negative septic cases.

Management for shorter periods of time might cause
the relapse of sepsis 10, It is well accepted that in
children, the main indication for central venous can-
nulation is chemotherapy, as exhibited by 74 % in
our series, Since these children are immune depres-
sed, they are susceptible to sepsis. In our series, 11
out of 13 children with central line infections, were
immune compromised. In spite of that, and as was
advocated also by others, we recommend to treat
them conservatively without removing the line (312),

One should be aware of potential complications such
as: septic emboli, hemodynamic changes, fever and

chills which reflect unresponsiveness to treatment
(1)

In our series, one case of superior vena cava throm-
bosis was observed. This patient was treated with
antibiotics only for tunnel infection, without remo-
ving her line. Since infection responded only par-
tially, a second course of antibiotics was adminis-
tered, still at the presence of the line, causing throm-
bosis of the superior vena cava.

We speculate that earlier removal of the line, pro-
bably might have prevented it. In the present study,
no other complications were detected. After the in-
fection was eradicated, the lines were useful, and
left in situ until they were no longer needed. We ad-
vocate that in selected afebrile patients, who are not
neutropenic, showing no clinical features of syste-
mic infection, with negative blood cultures and a re-
asonable family compliance, IV treatment could be
completed at home.

13



This approach proved in our experience to be cost
effective and was accepted by the children and their
parent,

Our experience suggests that the conservative app-
roach is feasible in most cases of catheter related in-
fection, However, in those instances, in which in-
fection of the tunnel is detected, the conservative
treatment is ineffective, and hence, the IV line sho-
uld be instantly removed. In selected cases treatment
can be carried out at home; this is cost effective and
acceptable both by the children as well as their pa-
rents.
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