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Introduction

The Haematology Department of Aberdeen Royal Infirmary currently uses two types of double lumen central venous catheter (CVC), the Hickman Catheter and the Apheresis Catheter. 

Due to the wider lumen and increased rigidity, the Apheresis Catheter is the preferred option for individuals likely to undergo Peripheral Blood Stem Cell Collection (PBSCC) as part of their treatment.  The Hickman Catheter will not tolerate the high flow rate of the “Cell Separator” used in this procedure.

For some time there has been a perception within the unit that the Apheresis line carries an increased complication rate.   This audit intends to clarify the situation.

Method and Sample

The audit was carried out retrospectively.  A list of all CVCs inserted for the Haematology Unit was obtained from the X-Ray department, and medical notes reviewed.

Data was obtained for all CVC insertions performed over a period of 17 months, all of which were included in the audit.  During this period there were a total of 49 lines inserted in a total of 36 individuals.  Fig.1 demonstrates the wide range of conditions requiring insertion of CVC.

Fig 1. Diagnosis of Participants.

	Diagnosis
	No of Patients

	Acute Lymphoblastic Leukaemia
	1

	Acute Myeloid Leukaemia
	8

	Chronic Lymphocytic Leukaemia
	1

	Hodgkin’s Lymphoma
	4

	Myelodysplastic Syndrome
	1

	Myeloma
	7

	Non-Hodgkin’s Lymphoma (NHL)
	13

	Thrombotic Thrombocytopenic Purpura
	1


Results

Of the 49 CVCs inserted, 25 were Hickman Catheters and 24 were Apheresis Catheters.

Some individuals underwent more than one line insertion during the period under review.  Out of the 36 individuals, 24 had one line insertion, 11 had 2 lines during the period and one patient had 3 lines inserted over the 17 months.

Of the lines analysed, 21 were removed electively on completion of treatment and 18 were removed as a result of a complication.  10 of these unscheduled removals were Hickman Catheters and 8 were Apheresis Catheters.  Of the remainder, 5 fell out within days of insertion and 5 lines were in place at time of death.

The average number of days that a line was in situ was 92.  Analysed by line type, the average duration of Apheresis line use was 113 as opposed to 72.5 days for Hickman lines.  It should be noted that in 3 cases there was no recorded date of line removal.  Each of these cases involved a Hickman line and this data is therefore unreliable.

Complications

Fig 2. shows the total number of complications for each line type, although these complications may co-exist in the same line.  Fig 3. demonstrates the actual number of lines which had one or more complications.

Fig 2. Total No. of Complications by Line Type

	Total no. of Complications
	31

	(Hickman)
	(14)

	(Apheresis)
	(17)


Fig 3. No. of Lines with one or More Complications

	Total 
	24

	Hickman
	(12)

	Apheresis
	(12)


These results show that the overall percentage of lines with one or more complication is 49%.  Analysed by line type, 48% of Hickman Lines had one or more complication as opposed to 50% of Apheresis lines.  Figure 4. shows the nature and incidence of complications by line type.

The vast majority of complications were infection related, although it should be noted that several of the infections shown in Fig 4. were identified in the same lines at different points in time.  Confirmation of infection did not necessitate line removal in every case.

Two of each line type were removed due to thrombosis and a further two Hickman Catheters were removed following accidental damage by the patient.  

Fig 4. Complications Identified by Line type

	Line
	Complication
	No. of Lines Affected
	%

	
	
	
	

	Apheresis
	Candida
	1
	6%

	
	Coagulase -ve Staphylococcus
	7
	41%

	
	Enterococcus Faecalis
	1
	6%

	
	Gram - Bacilli Cloriform
	1
	6%

	
	Gram + Cocci
	1
	6%

	
	Staphylococcus Aureus
	3
	18%

	
	Suspect but -ve culture
	1
	6%

	
	Thrombosis
	2
	12%

	
	
	
	

	Hickman
	Coagulase -ve Staphylococcus
	3
	21%

	
	Diptheroids
	1
	7%

	
	Enterobactor Cloacal
	1
	7%

	
	Fuscarium Species
	1
	7%

	
	Gram + Cocci
	1
	7%

	
	Staphylococcus Aureus
	1
	7%

	
	Suspect but -ve culture
	2
	14%

	
	Thrombosis
	2
	14%

	
	Accidental Damage
	2
	14%


Infection was defined as obtaining a positive result from either line blood culture, a line tip post removal or from an exit-site swab.  Fig 5. clarifies from which sample route a positive result was obtained in each case.  In only a small number of cases more than one sample route indicated a positive result.

Fig 5. Route of positive culture

	Line
	Complication
	Blood Cultures
	Line Tip
	Exit Site Swab

	
	
	
	
	

	Apheresis
	Candida
	-
	-
	1

	
	Coagulase -ve Staphylococcus
	1
	1
	5

	
	Enterococcus Faecalis
	1
	-
	-

	
	Gram - Bacilli Cloriform
	-
	-
	1

	
	Gram + Cocci
	-
	-
	1

	
	Staphylococcus Aureus
	1
	2
	1

	
	
	
	
	

	Hickman
	Coagulase -ve Staphylococcus
	1
	1
	2

	
	Diptheroids
	-
	-
	1

	
	Enterobactor Cloacal
	1
	1
	-

	
	Fuscarium Species
	1
	-
	-

	
	Gram + Cocci
	-
	1
	-

	
	Staphylococcus Aureus
	-
	1
	-


The overall number of CVCs with one or more infections was 20 (40.8%).  Analysed by line type, the number of Hickman lines with one or more infections was 8 (32%) as opposed to 12 Apheresis lines (50%).  

All lines were inserted by one of 3 radiologists.  There was no significant statistical difference in complication rates between them.

Discussion

This audit was undertaken in order to clarify the general feeling that Apheresis catheters carried a substantially higher complication rate than the traditional Hickman catheter.  The results show that this is not in fact the case, with complication rates between the two lines being remarkably similar.

Reported infection rates in CVCs differ greatly.  Soo et al (2002) identified a Hickman line infection rate of 50% in the haematology patient, however Harrison (1997) cites data with incidence ranging from 9 – 80%.  

One particular difficulty with a study of this nature is how one defines an actual CVC infection.  Literature is inconsistent in this area, with some studies citing positive blood cultures and others accepting a positive tip culture.  Fewer papers include a positive result from an exit site swab as diagnostic of a CVC infection.

This audit intended to illustrate the complication rate as a whole, and for this reason includes exit site infection in the data.  At this point, it should be noted that exit site swabs were only obtained when evidence of infection was present, for example swelling, redness of exudate, and not as a routine procedure. 

In this study, 32% of Hickman lines had one or more infections as opposed to 50% of Apheresis lines.  The data was analysed using a Chi square calculation and was found to be of no statistical significance.

Surprisingly, out of all cases of infection only six positive blood cultures were recorded.  This included two case of Coagulase -ve Staphylococcus and one each of Staphylococcus Aureus, Enterococcus Faecalis, Enterobactor Cloacal and Fuscarium Species.  

It is recognised that many CVCs removed due to suspected infection are subsequently found not to be infected (Kite et al 1999).   Despite small numbers of positive blood cultures, a number of line tips were positively cultured post removal. 

Line tip cultures identified  3 cases of Staphylococcus Aureus, 2 of Coagulase -ve Staphylococcus and one each of Enterobactor Cloacal and Gram + Cocci.  Despite all lines being removed using an aseptic dissection technique, it is likely that some line tips may have been contaminated at time of removal.  All other positive results were obtained solely on culture of exit site swab.  

Notably, there is a greater incidence of exit-site infection in the Apheresis line group, which may be explained in a number of ways.  The wider lumen as well as increased rigidity of the line may contribute to skin irritation, poorer healing at the exit site and poorer dressing adhesion.  In addition, those with an Apheresis line were more likely to undergo peripheral blood stem cell transplantation and may therefore be immuno-suppressed for much longer periods.  This aspect of the study would benefit from further exploration, preferably using a larger number of participants.

In both line types, the predominant infection identified was Coagulase -ve Staphylococcus.  The majority of cases were identified through exit-site swab alone, however two line tips were positively cultured, along with two positive blood cultures.  Engelhard et al (1996) recognises that this skin and mucosal bacteria, previously considered to be nonpathogenic, is an increasing cause of morbidity in the neutropenic patient.

Action Plan

It is recognised that the small sample size of this audit may not reflect the greater picture, however the data clearly reflects the experiences within our unit.

In our experience, the complication rates for both Hickman and Apheresis catheters are not statistically significantly different.  The current practice of selecting the Apheresis line for use in those who will undergo PBSCC as part of treatment is an acceptable and safe one.

It would be useful to continue to monitor exit-site infections as there did appear to be a trend towards an increased incidence in the Apheresis line group.

A small number of individuals (5 patients) with Hickman catheters did require Peripheral Blood Stem Cell Collection.  These individuals required the insertion of a femoral line, putting them at extra risk and causing possible distress.  In the light of these findings, it could be argued that all individuals who may reasonably be expected to undergo PBSCC should have an Apheresis line inserted in the initial stages of treatment.  This may give the added benefit of standardising practice within the unit.

With regards to cost benefit, the Hickman line (Vygon) currently costs £77.40 and the Apheresis (also Vygon) £148.  This difference is significant, so may impinge on wider use of the Apheresis line., however when considering added costs of femoral line use, this may be offset in the long term. 
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