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Abstract A retrospective study on the incidence of cathet2 (17%) CVC at a mediatr) of 31 days; 5 (36%) of these
ter-related complications and catheter indwelling tirtag) ( were diagnosed in the first 14 patients. This prompted us to
during treatment with continuous interleukin-2 (IL-2) infu-administer prophylactic heparin 15000 IU c.i.v. daily dur-
sion in patients with metastatic renal cell cancer, who weirgg IL-2 treatment. Thereafter the incidence of thrombosis
equipped with tunnelled central venous catheters (CVC).dkopped to 7 (12%) in the subsequent 58 CVC inserted
group of 72 patients were treated with IL-2-based immyP = 0.03). In conclusion, in contrast to previous reports on
notherapy. Two induction treatment cycles of 35 days eatie high incidence of CVC-related septicaemia and throm-
were used. Treatment consisted of IL-2 as a continuobigsis, we observed a relatively low incidence of these
intravenous infusion (c.i.v.) with lymphokine-activatedcomplications, which we ascribe to the use of tunnelled
killer cells and interferor intramuscularly. A tunnelled catheters and prophylactic heparin.

CVC was inserted at the start of treatment and was kept in

place for the duration of the therapy or until the occurrenééey words Interleukin-2- Central venous catheters

of complications. Out of 72 CVC, 30 (42%) functionedCatheter-related infectionsimmunotherapy Septicaemia
uneventfully for a mediarici of 64 days. In another 12

clinically uncomplicated cases (16%), catheter tips were

positive in routine culture after a median of 33 days. In
18 patients (25%), CVC-related infections were notethtroduction

including 8 (11%) local tunnel infections and 10 (14%)

septic episodes. These complications occurred at a mediaterleukin-2 (IL-2) is approved for the treatment of met-
tci of 28 and 20 days respectively. In 15 (83%) of these Etatic renal cancer. The drug has various side-effects,
catheter infectionsStaphylococcus aureuwas isolated, which are well characterized [7, 12, 13, 15]. Because of
whereas in the remaining 3 (17%j}aphylococcus epider-the protracted administration of IL-2 and the drug-induced
midis was found. Subclavian vein thrombosis was noted tendency towards clotting in peripheral veins at the site of
infusion, indwelling central venous catheters (CVC) are
required. The frequency of CVC-related bacterial infections
has been reported to vary between 10%—38% in studies
S. H. Goey {) - J. Verweij- D. de Gooyer G. Stoter using high-dose IL-2 regimens [2, 14, 16]. In all of these
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retrospective analysis of the usefulness of these CVC in threper position of the CVC and to rule out the existence of a

areas of catheter infection, catheter-related sepsis, cathgﬁgﬁg“:sthgr’%xar'(\e"sssiﬁgg”ﬂeféeéﬂzn%géegameg t‘:;ﬁl‘lgor:ufs”in‘é’?esrgogn
thrombosis, andci in IL-2-treated patients. nel. The skin around the catheter was cleansed first with 0.5%

chlorohexidine in 70% alcohol. Fixomull (Beiersdorf, Hamburg, Ger-
many) was placed over sterile gauze on all dressings to cover the
insertion site. In between treatment courses, dressings were changed

Materials and methods once a week and catheter lumina were flushed with 2 ml 0.9% saline
solution containing 150 U/ml heparin. If an infection was suspected or
Eligibility at the end of treatment, catheters were removed in a sterile fashion

after the skin surrounding the entry site had been cleansed. The distal 2

Patients with metastatic renal cell carcinoma (RCC) were treated in #8 Of the catheter was submitted for culture using a semiquantative
framework of a phase Il study of IL-2-based adoptive cellular infulture method as described by Maki et al. [10]. If an infection was
munotherapy. Inclusion criteria included measurable or evaluatidspected, peripheral blood samples were drawn via peripheral venous
metastatic RCC, age below 70 years, a Karnofsky performance st@gcture and cultured in TCS medium (Gibco Ltd., Buckingham, UK).
of at least 80, no evidence of brain metastases and normal or?ﬂ” cultures were taken using a premoistened Stuart Culturette
functions. Patients with relevant clinical metabolic or endocrine di§Iranswab, MW&E Co. Ltd., Potley, Corsham, Wiltshire, UK). All
orders, systemic infections, positive HIV or HBsAg serology an@ulture samples were incubated both aerobically and anaerobically at
patients requiring systemic corticosteroids were excluded. All patierﬁg °C for 72 h.

gave informed consent according to institutional rules.

Definitions
Treatment

Catheter-related septicaemia was defined as the growth of the same
IL-2 was given as a continuous intravenous infusion (c.i.v.) at a doserafcro-organisms from the catheter tip and the peripheral blood without
18 MIU m-2 day-! on days 1-5. Lymphapheresis was performed ogvidence of other sources of infection. A tunnel infection was defined
days 7-9 and lymphokine activated-killer (LAK) cells were reinfuseds tenderness and redness of the subcutaneous tunnel with or without
in 60 min on days 12—15 together with 18 MIU-frday-1 IL-2 c.i.v. evacuation of pus. A positive culture was defined as growth of 15 or
and 5 MU mrzday-Linterferona (IFNa) intramuscularly (i.m.) on days more bacterial colonies per plate.
12-16. This cycle was repeated on day 36. After these two induction All catheters showing evidence of a tunnel infection were promptly
cycles, tumour evaluation was performed. Patients with objectivemoved; no attempts were made to save the catheter by antibiotic
response or stable disease continued to receive four monthly mainteatment. Catheter-related thrombosis was defined as venous occlu-
nance cycles with 18 MIU n# day-! IL-2 c.i.v. and 5 MU m2dayl sion on angiogram.
IFNa i.m. on days 1-5. After 17 patients, IBNvas also administered
on days 1-5 of each induction cycle at a dose of 5 M3 day-1i.m.

Statistical methods
Ex vivo activation of lymphocytes with IL-2 To compare variables between two groups the Fisher exact test or the

fgZ-test was used where appropriate.PAvalue of 0.05 or less was

We have previously reported the details of this procedure [8]. Brie gnsidered statistically significant.

all lymph-apheresis procedures were performed using a Travenol
3000 blood cell separator (Travenol, Deerfield, 1ll.). Buffy coats were
placed into culture using a semi-closed bag system: Travenol-Fenwall
PL 732 bags, containing 1500 ml activation medium with18¥ cells/
6000 IU IL-2/ml. Bags were loaded with cells and medium using Results
Travenol-Fenwall model SAV EX 2 fluid fill/weight unit. The activa-

tion medium consisted of 78% RPMI-1640 medium, 20% AIM-V an :
2% autologous human plasmaGutamine (2 mM), 5Qug/ml strepto- A total of 72 patients were analysed for the usefulness of

mycin, and 40ug/ml gentamycin were added to the medium. Aftetn€ir initial CVC. The median age Qf the study p0pU|ati0.n
incubation for 5 days in 5% carbon dioxide (§On a humidified, was 54 years. The male:female ratio was 2:1, The median
37°C incubator, cells were harvested on a Fenwall cell harvester. TR@airnofsky performance status was 100 (range 80-100), and
harvested cells were washed with 0.9% saline and resuspended inég% of the patients had at least two metastatic organ sites
human serum albumin supplemented with 6000 IU IL-2/ml to a volume . . ’
of 500 ml. In 30 patients (42%) the CVC functioned uneventfully
Surveillance for bacterial contamination of harvested cells involvd®@r @ mediantci of 64 days. In other words, these patients

culturing of samples from the culture bags in TCS medium (Gibaeceived two induction treatment cycles using one CVC.
htd-z BUCk'”ﬁmam' UK): (g) 'mmﬁd'atet‘)'yfaﬂer 'ymphl?PhereS'sa (]P) 2felve CVC (16%), which were removed routinely be-
e 'fhretopgﬁenfrveSt’ and (c) 1 hour before LAK cells were reinfused, co of treatment cessation (median 33 days), turned

out to have positive tips in routine culture. There were 18

(25%) infectious episodes: 8 (11%) tunnel infections and 10
Catheters (14%) septicaemias.

All catheter-related infections were caused by
Catheters used were double-lumen Hemed CVAC 5200 (11 Fr) (Gi . ; . -
Biomedical Inc., Santa Ana, Calif., USA) and double-lumen Groshoj@Phylococci.S. aureuswas the micro-organism isolated

CVC (9.5 Fr) (Cath-tech, Salt Lake City, Utah, USA). Both cathetel® 15 (83%) of 18 catheter infections (see Table 1). In 2
were equipped with a Dacron cuff. All catheters were inserted undadditional patientsS. aureussepticaemia was due to con-

sterile conditions in the operating room by a closed method under logaminated LAK cells. the culture results of which became
anaesthesia by staff surgeons. The subclavian vein was the prefejﬁ '

site of insertion and all catheters were tunnelled, the Dacron cuff bei gltlve on the third day after the start of LAK cell

placed at the end of a 15 to 20 cm subcutaneous tunnel (2 cm from siginfusion. Staphylococcus epidermidigas isolated in 3
entry). After the procedure, a chest X-ray was performed to confirm t{&7%) of 18 catheter infections.
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Table 1 Central-venous-catheter (CVC) and non-CVC-relatettnance problems, including clotting and catheter fracture
infections. LAK lymphocyte-activated killer cell; percentages relat%51_6%) [9].

to all 72 patients The frequency of staphylococcal bacteraemias has been

Infection CVC-related  CVC-unrelated reported to range from 10% to 38% in patients receiving IL-
S. aureusunnel infections 7 (10%) 2 [2, _11, 14, 16]. IL-2-reI_ated S|_de-effects, such as transient
S. aureussepsis 8 (11%) 2 (infected LAK impairment of neutrophil function [4, 6, 11],_dose-depen—_
_ . _ _ culture) (3%) dent incidence of staphylococcal bacteraemia [14], coloni-
S. epidermidigunnel infection 1 (1‘;@) zation withS. aureusand skin desquamation [16], are well-
g epidermidisepsis 2 (3%) . documented risk factors for the development of catheter
. coli sepsis 1 (urinary tract . fecti d .
infection) (1%) n eqtlon ana sepsis. . o
Routine CVC-tip culture Richards et al. [14] reported a septicaemia incidence of
S. aureus 4 (5%) 18% after a meal of 20 days, associated with low-dose
S. epidermidis 8 (11%) (9 MIU m-2 day-)) IL-2 treatment. In cases of high-dose

bolus IL-2 (1.8 MIU kgl day! = 72 MIU m-2day-?) the
incidence of septicaemia rose to 38% and the mean

In 12 cases of routine removal of clinically uncompli- ) )
cated CVC after discontinuation of treatment, a routi decreased to 12 days. An uncuffed non-tunnelled double

culture was found to be positive with 4 cultures showihgqﬁmen CVC was used in their patients. Our patients re-

. . e ceived intermediate doses (18 MIU-2day-1 c.i.v.) of IL-2.
aureus(5%) and 8 cultures showin. epidermidig11%). s qose as a continuous( infusion, hgs beerz shown to be

Thrombosis of the subclavian vein occurred in 12 (17%)., o ;
. X . uitoxic to bolus administration of 72 MIU+xday-! IL-2
of the 72 CVC; 5 (36%) of these occurred in the first 1 7]. Hence, the relatively low incidence of septicaemia of

inserted. Owing to this high incidence, all subsequehi, ; ;
. . ‘ X 0%, taken together with a long overall medign of 43
patients received prophylactic heparin at a dose of 15 0 ys in our series, compare favourably. In a prospective

IU c.i.v. per 24 h during IL-2 treatment. With this regimer}andomized study comparing prophylactic oxacillin i.v
gslgse? u(élr?t()/gs tg(%na?_c’%cog;/ ents were observed in tr‘\ﬁith placebo in patients treated with high-dose bolus IL-2
q e (1.8 MIU kg day-), Bock et al. [2] demonstrated that, in the
oxacillin arm, no catheter-related septicaemia was seen
while, in the placebo arm, 10% of the patients experienced
septicaemia B = 0.05). Moreover, catheter colonization
Discussion was reduced significantly in the oxacillin arm (10%)
relative to the placebo arm (449%,= 0.0001). To date, in
Prolonged central venous access is frequently necessarthiir studytc has deliberately been kept shortaé days
cancer patients treated with continuous IL-2 therapy band therefore their results cannot easily be compared with
cause of the thrombophlebitis-inducing potential of IL-2. laurs. Moreover, Vlasveld et al. [18] found 34 (63%)
addition, the i.v. administration of IL-2 is often associatedatheter-related infections out of a total of 54 CVC that
with haemodynamic changes that require volume repladed been inserted in cancer patients treated in a phase I-1I
ment and i.v. medication, which are usually given via study with low-dose IL-2 (0.18-9 MIU r4 day-2) c.i.v. via
second lumen of the CVC. an implantable Port-a-Cath. In order to prevent infection,
In view of our previous experience with CVC in im-subsequent patients received prophylaxis with oxacillin
munocompromised patients [5], we have chosen the tunn@x1 g i.v. for 24 h) starting 1 h before CVC insertions
ling procedure for CVC placement in our IL-2-treatedollowed by oral pefloxacin (¥400 mg daily), given
patients, since this insertion technique was found to baring the entire period of IL-2 treatment. These investi-
safe and rapid and resulted in a lokg In an attempt to gators could not demonstrate a reduction in the risk of
reduce further the hazard of CVC-related sepsis, we useth&ction by prophylactic antibiotics. In contrast, we have
CVC equipped with a Dacron cuff. Both the Dacron cuffound a 14% rate of septicaemia after a medianof 20
and the tunnel are intended to act as a barrier agaidsys, despite the fact that we used a much more intensive
invading micro-organisms. Of all CVC inserted initiallyregimen of cytokines without antibiotic prophylaxis, since
42% (30/72) functioned uneventfully for a median of 64ve wanted to avoid the development of bacterial resistance
days. In addition, 16% (12/72) were removed routinely and superinfection related to long-term antibiotic treatment.
the end of treatment and had thus served their purpose,The relatively high rate of catheter-related thrombosis
although routine bacterial culture of the catheter tip turnedbserved in the first 14 patients (36%) might well be
out to be positive. Overall, these results indicate that in 588#ributable to the production of secondary cytokines such
of patients only one operation for catheter insertion was tumor necrosis factar (TNFa) during IL-2 administra-
sufficient, avoiding the risk of pneumothorax related ttion [13]. Baars, et al. [1] reported that IL-2 activates the
multiple blind CVC insertions. A less expensive andoagulation and fibrinolytic systems in vivo, which changes
invasive alternative to central access are single- or dus#ésemble the perturbations observed after @iNfelminis-
lumen, peripherally inserted central catheters. Howev#ation. Following the institution of prophylactic heparin
because of the smaller calibre of the catheter lumen, sudring IL-2 administration, the frequency of CVC-related
lines are associated with a number of insertion and maifiwombosis decreased significantly to 12% in the subse-
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guent 58 patientsH = 0.03). As an alternative, daily 7. Kruit WHJ, Punt CJ, Goey SH, Mulder PHM de, Hoogenhuyze DC
administration of low-dose warfarin may also reduce the V. Henzen-Logmans SC, Stoter G (1994) Cardiotoxicity as a dose-
risk of thrombosis [3]. !lmltllng kf_actor in a Iscrf:e(_iule fof high dose bolus thlerafpy with
In conclusion, 58% of our patients required only one L”J%re” n-2 and aleha-rereron. An unexpectedly frequent
) plication. Cancer 74:2850
CVC for the duration of their treatment. The infection rate8. Lamers CHJ, Griend RJ van de, Braakman E, Ronteltap CPM,
related to the technique of CVC insertion that we used is Eg:fg?cﬁltﬁ:gtﬁgr?dit%gfé}maagmaﬁggh;ir?d%r'; e(ls%ifg Sxpptmsziﬁh
relatively low, in view of the high doses of IL-2 used and ; s . -
the avo%iance of prophylacticgantibiotics. This compares %%ﬁ;ﬂ;g@ﬁ?,?%yz;e:nfgérbésﬁggglc antibody-directed cellular
favourably to previously reported experience. Therefore. Longhran SC and Borzatta M (1995) Peripherally inserted central
we recommend the use of this technique in long-term IL-2 catheters: a report of 2506 catheter days. J Parenter Enteral Nutr
treatment schedules. Low-dose heparin should be givgp 19:133

hvlactically t id th boti licati Maki DG, Weise CE, Serafin HW (1977) A semiquantitative
prophylactically to avold thrombotic complications. method of identifying intravenous catheter-related infection. N

Engl J Med 296:1305
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