Central Lines – importance,
prevention of infection, patient and
family participation
Emilian Snarski
EBMT Nurses Group - International Study Day 14 October 2016 Gothenburg, Sweden

1

What this presentation will be
about:
Definitions
Importance of central line infections
Prevention of the infections
Involvement of patients and caregivers in central line care

If you are interested in more: on www.emiliansnarski.com
you can download full presentation – just click on links
below to go to the original publications

Reference to orginal publications
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Sepsis? CLABSI? Bacteriemia?
Contamination?
There are definitions that might vary between countries
and centers but coincidence of positive bacterial culture,
symptoms of bacterial infection in HSCT patients usually
means some kind of infection – for this presentation I will
mostly say CLABSI for anything that ”grows” from central
venous catheter
– which might not always be as the
CLABSI are defined (eg. by CDC)

Why I think so? The next slide please…
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Impact of early sepsis on
HSCT outcome
Analysis of survival after hematopoietic stem cell transplantation
2007-2015 , single center, n=272 patients
Aim: Analyse the impact of early positive blood cultures after HSCT
on survival
Laboratory Confirmed Bacterial Infection (as defined by CDC) –LCBI
(including defined CLABSI)
vs
Single Positive Commensal Blood Culture – basicaly anything else with
at least one positive blood culture with bacteria considered as
common contaminants (64% Staphylococcus Epidermidis and
100% Saphylococcus spp.) – which for sure would not be called
CLABSI by epidemiologist
Bogusz K, Snarski E in press 2016
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Impact of early sepsis on
HSCT outcome
Survival after BMT
No infection
(3/5 live)
Bacterial sepsis (LCBI)
(2/5 live)
Single positive blood
culture cases
– most
(2/5oflive)
which
could be prevented
in 60-70% cases...

N=272

Bogusz K, Snarski E in press 2016
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Impact of early sepsis on
HSCT outcome
Question: Are Staphylococcus spp. just a marker or are they
factor causing long term mortality?
1. If they would be just a marker of a bad clinical condition of patients
who are more likely to die – we would not be able to influence the
occurence of such infections.
2.Since the frequency of Staphylococcus spp. bacteriemia can be
influenced by procedures (without the patient selection) they are most
likely the causative factor behid the increased mortality

Bogusz K, Snarski E in press 2016
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Can we reach zero CLABSI …
in HSCT? or How to reach it?
Bundle of interventions
The analysis included 1981 ICU-months of
data and 375,757 catheter-days
The median rate of catheter-related
bloodstream infection per 1000 catheterdays decreased from 2.7 infections at
baseline to 0 at 3 months after
implementation of the study intervention
(P≤0.002), and the mean rate per 1000
catheter-days decreased from 7.7 at
baseline to 1.4 at 16 to 18 months of followup (P<0.002).
Provonost P et al. NEJM December 2006
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HSCT patients are not usual ICU
patients
Most publications considering the CLABSI
prevention are ”normal” ICU based
Can the results be translated to better outcomes in
HSCT setting?
HSCT patients differ from general ICU patients
when we consider CVC use –neutropenia, longer
time of use
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CLABSI rates depend on many
variables – hard to compare
between the center
When CLABSI rates per 1000 days of the three different ICUs were
compared
ICU A 2,95 B 1,13 C 1,26 >> Adjustment >> ICU A -19% B -45% C 0%1
Adjusted for: number of samples taken, support from microbiologic lab for support of
CNS positive cultures, exclusion of clinical criterions

If no BC from ALL lumens is obtained up to 25% true positive CLABSI
can be missed2
Conclusion: Rates of CLABSI between the centers may differ depending
also on center practices and CLABSI definition
Knowing center’s CLABSI rate creates BENCHMARK for center
1.Cherifi et al. Antimicrobal Resistance Infection Control 2013 / 2. Doganis D et al. Ped Hematol Oncol 2013
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How to prevent CLABSI?
– current recomendations
„The preferred approach is the CLABSI prevention
bundle (AII)”
The CVC infection prevention bundle consists of
• hand hygiene
• full barrier precautions (AI)
• cleaning the insertion site with chlorhexidine
• avoiding femoral sites for insertion
• removing unnecessary catheters
This is mostly „insertion bundle”
Tomblyn et al., Biol Blood Marrow Transplant 2009
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CLABSI prevention bundle in EBMT
Centers AD 2012

All recommended parameters of the
CLABSI prevention bundle are
included
at least 1 not included
at least 2 not included
at least 3 not included

at least 4 not included
All 5 not included
Snarski, Mank, Johansson et al. Transplant Infectious Diseases 2015

SOP

Current
practice

28%

21%

72%
38%
19%
8%
2%

79%
31%
7%
0%
0%
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Is there room for improvement?
Influence of implementation of guidelines on outcome of
HSCT – unknown
Only 21% centers fulfilled the bundle

If one or two missing bundle parts are improved - 93% of
centers can reach desired standards
Targeting zero CLABSI in HSCT – is it possible?

Snarski, Mank, Johansson et al. Transplant Infectious Diseases 2015
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Room for improvement
CLABSI rate monitoring
2010 - 18% of centers
2011 - 21% of centers.1

Monitoring of CLABSI rate correlates with implementation of
CLABSI prevention bundle for the years 2010 and 2011 – the
centers with monitoring have more bundle components (2010:
32% vs 12%, p=0.037 and 2011: 36% vs 15%, p=0.028).1
The monitoring of the CABSI rates is an inevitable component
of any ‘CVC bundle’
Snarski, Mank, Johansson et al. Transplant Infectious Diseases 2015
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What size of body drape should
be used during insertion?
Current
SOP practice
full body drape (full coverage of bed
of patient) 64%
bigger than small drape (60x60) but
not full body
small drape (60x60 cm or smaller)

35%
48%
17%

Rational approach: drapes large enough to avoid a chance
of contamination with bacteria the end of the guidewire
during insertion of CVC with the Seldinger technique

1 Snarski et al. 2015 2 Raad ll et al. Infect Control Hosp Epidemiol 1994
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Checklist filled by assisting person
during insertion of CVC
A formal checklist for CVC insertion was used in 41% of the
centers - filled in by an assisting nurse (49%), by the operator
(29%) or by an assisting physician (19%).1
Checklist in the CVC insertion setting makes only sense if it is
filled by a qualified nurse which is empowered to observe the
procedure and intervene/stop in case of any violation of the
procedure.2
This creates culture of safety in which all involved regardles of
position in clinical hierarchy can intervene in case of violation of
the procedures
1 Snarski et al. 2015 2 Provonost P et al. NEJM December 2006
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Experience of the inserter
40% of studied EBMT centers had formal requirement for
number of insertions before insterers were allowed to work
without supervision.1
It is hard to recommend any number as it is relevant that
physican can perform CVC insertion according to the SOP
of the center – and the number of suppervised insertions to
acomplish that goal might depend on earlier education.
Simulation-based learning prior to performing CVC
insertions give substantial reductions in the incidence of
CLABSI.2
1 Snarski et al. 2015 2. Barsuk JH et al. BMJ Qual Saf 2014
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CVC is there – what to do now?
„Post insertion care bundle” (Nurse and family care) plays pivotal
role in HSCT recipients
The use of post insertion care bundle was shown to reduce the
risk of CLABSI in normal ICU setting:
„daily inspection of the insertion site; site care if the dressing was wet,
soiled, or had not been changed for 7 days; documentation of ongoing
need for the catheter; proper application of a chlorohexidine gluconateimpregnated sponge at the insertion site; performance of hand hygiene
before handling the intravenous system; and application of an alcohol
scrub to the infusion hub for 15 seconds before each entry.”

Reduction of CLABSI incidence from 5,7 to 1,1 per 1000 of
catheter days1
1. Guerin K, Wagner J, Rains K, Bessesen M. Reduction in central line-associated bloodstream infections by implementation of a postinsertion
care bundle. Am J Infect Control. 2010
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Educate and control to improve
procedures and reduce CLABSI
88% or studied EBMT centers have education programs for
CVC insertion and maintnance1

1. Standardization of the procedure of dressing change
2. Introduction of training in areas of CVC care eg. dressing
change and blood sampling in inpatient, outpatient and nonhealthcare (home) settings
3. Monitoring of staff adherence with checklist 2

Decline in CLABSI from 10 to 3 per 1000 CVC days2
Prospective study in pediatric HSCT recipients
1 Snarski et al. 2015 2 Barrell C et al. American Journal of Infection Control 2012
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Provide enough nursing staff
on the ward
The reduction of the number of nurses on the ward leads to
increase in number of CLABSI
>95% of planned personnel in service
<95% of planned personnel in service – 1,47 OR for
increase of CLABSI rates1

Study: Germany, pediatric, multicenter, prospective,
neonatal care ICUs
1. Leistner et al. Antimicrobal Resistance and Infection Control 2013
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Champions better than Champion
for Central Line Care
Team approach for reducing
CLABSI

Single CVC care nurse (CVC
Champion) replaced by two CVC
nurses (CVC Champions)
What prompted intervention:
Spike in CLABSI rates after change
from one Champion to the other

Reed SM et al. Am J Nurs 2014 114(9) test 49

20 20

Champions better than Champion
for Central Line Care

Reduction of CLABSI rates from 3.58 to 0.34
Multiple interventions led by specialized nurse

Reed SM et al. Am J Nurs 2014 114(9) test 49
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Global Environmental Cleaning –
is of importance too
„The central line-associated bloodstream infection rate had a 72%
reduction.” and reduction of other healthcare associated infections
Specific measures:

(1)cleaning personnel was retrained to clean very specific high-touch
areas
(2)nursing and ancillary staff were trained how to fully clean patients on a
daily basis with a skin antiseptic (active ingredient: 0.13% benzalkonium
chloride)
(3) there was a re-emphasis on hand washing/sanitation as an integral
part of infection control;
(4) all hospital employees involved in patient care went through a 1-hour
educational meeting introducing the new infection control process with
emphasis on the importance of cleaning all equipment including nursing
stations, transport beds, monitors, and other common areas;
Everett et al. J Patient Safety 2014
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Global Environmental Cleaning –
is of importance too
„The central line-associated bloodstream infection rate had a 72%
reduction.” and reduction of other healthcare associated infections
Specific measures:

(5) Isolation protocols were held to strict CDC guidelines including only
certain specific infection types (e.g., active tuberculosis or actively
draining culture-positive wounds) and not for history of disease only
(6) awake patients were involved in the infection control process by daily
signing off on the room cleaning process EVS checklist to ensure
compliance; and
(7) compliance was monitored on a systematic and periodic basis by the
infection control department by
Limitations: One center retrospective study

Everett et al. J Patient Safety 2014
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Use of subclavian rather than
jugular access(?)
The subclavian access is less
likely to be a source of
CLABSI in HSCT patients1
7 – fold lower risk of CLABSI
when subclavian acces used1

Subclavian CVC

Internal Jugular
CVC

Metaanalysis of non HSCT
patients shows no differences
in CLABSI rates between
jugular, subclavian and
femoral CVCs2
Together over 1700 central lines analyzed

Proportion of patients without CLABSI
1. Martinho GH et al. Am Journal of Infection 2013 / 2. Marik PE et al. Crit Care Medicine 2012
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Subclavian of Internal Jugular Vein
for CVC ? – a new EBMT study
A new study by EBMT IDWP and EBMT NURSING BOARD
TITLE: Risk of infectious complications in patients after hematopoietic
stem cell transplantation depending on the site of central line insertion
(subclavian vs jugular CVC)
Primary endpoint:
Analysis of difference in relative risk of infectious complications in HSCT
recipients depending on CVC insertion site:
Any blood stream infection and Confirmed CLABSI
Secondary endpoint:
Analysis of difference in relative risk of non-infectious complications in HSCT
recipients depending on CVC insertion site
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Transparent or not? – a new EBMT
study on optimal CVC dressing
A new study by EBMT IDWP and EBMT NURSING BOARD
TITLE: Role of the dressing type in central line care in hematopoietic
stem cell recipients
Primary endpoint:

Probability of any sepsis depending on the dressing type
Secondary endpoint:
Probability of CLABSI depending on the dressing type

Studies under development – proposals to be presented at EBMT IDWP
Meeting in Madrid 29th October 2016
26 26

Blood sampling (blood cultures)
from the ”right” lumen of the CVC
Multilumen CVCs - cultures from each avaliable lumen?
83% CLABSI orginated from lumen used for parenteral
nutrition and blood products only1

17% CLABSI orginated from every other lumen1

Ideally sampling from all lumens shoud be performed to
avoid failure in diagnostics

One center study in 44 neutropenic HSCT patients
1 Krause R et al. Infection 2012

27 27

Family of a patient can have an
impact on CLABSI incidence
Central Line Maintenance Bundles and CLABSIs in Ambulatory
Oncology Patients

Impact of multidisciplinary bundle on CLABSI
3 Target groups:
1)Clinic staff
2)Homecare agency nurses
3)Patient families

Intervention: 1) Education of those groups
2) Auditing
3) Reporting
Rinke ML et al,Pediatrics. 2013 Nov; 132(5): e1403–e1412.
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Family of a patient can have an
impact on CLABSI incidence
Central Line Maintenance Bundles and CLABSIs in Ambulatory
Oncology Patients

Monthly bacteriemia rates went down from 1.27 to 0.59

Reduction of CLABSI rates by around 2 - fold
Rinke ML et al,Pediatrics. 2013 Nov; 132(5): e1403–e1412.
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Family of a patient can have an
impact on CLABSI incidence
Reduced central line infection rates in children with leukemia
following caregiver training

Training of 120 caregivers of children with acute leukemia in referral
center in Italy
Main parts of the intervention:
Hygiene measures and management of central-line (eg. Hand hygiene,
chlorhexidine for CL placement, removal of central lines when not
needed…)

Education and training (protocol, checklist for protocol)
Health care personnel and feedback and performance (monitoring of
infections)
Interaction with microbiology unit and pharmacy (optimization of blood
culture sampling, use of chlorhexidine)
Lo Vecchio A et al. Medicine (Baltimore) 2016 Jun; 95(25): e3946
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Family of a patient can have an
impact on CLABSI incidence
Reduced central line infection rates in children with leukemia
following caregiver training

Caregiver training:
1. Overview – general knowledge

2-3 Hygiene measures – maximal sterile barriers precautions …
4-6 Practical mannequin – demonstartion on manequinn including
checklist use
7-9 Practical patients – checklist for CL management at home, practical
session on patient, video presentation, questions and answers

Lo Vecchio A et al. Medicine (Baltimore) 2016 Jun; 95(25): e3946
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Family of a patient can have an
impact on CLABSI incidence
Reduced central line infection rates in children with leukemia
following caregiver training

Results:
-2 - fold reduction
of CLABSI rates

-1.74/1000
in trained families
-12.2/1000
in not trained families

Lo Vecchio A et al. Medicine (Baltimore) 2016 Jun; 95(25): e3946
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Scrubbing of the hub with alcohol
wipe (for 15 seconds)
Could scrubbing the hub of intravenous catheters with an alcohol wipe
for 15 sec reduce the incidence of neonatal sepsis?

Around 800 newborn infants were analysed
Decrease in sepsis incidence from 1.5% to 0% (p=0.06)
In the preterm infant population, the incidence of sepsis decreased from
3.6% to 0% (p=0.11)

Bjorkman L, Ohlin A. Acta Paediatrica 2015 104 p 232 -236
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Skin cleansing with chlorhexidine
vs alcohol solution
66% of studied EBMT centers use chlorhexidine solution for skin
disinfection prior to CVC insertion.1

Support of chlorhexidine alone for preventing catheter colonization, but not
for preventing bloodstream infection.2
A range of 29 to 43% of articles attributed outcomes solely to chlorhexidine
when the combination with alcohol was in fact used.2
Unsubstantiated recommendations for chlorhexidine alone instead of
chlorhexidine-alcohol were identified in several practice recommendations
and evidence-based guidelines.2
Conclusions: Perceived efficacy of chlorhexidine is often in fact based on
evidence for the efficacy of the chlorhexidine-alcohol combination. The role
of alcohol has frequently been overlooked in evidence assessments.2
1. Snarski et al. Prepublished data / 2. Meta – analysis Maiwald M, Chan ESY PLOS One 2012
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Skin cleansing with chlorhexidine
vs alcohol solution
Skin antisepsis for reducing central venous catheter-related
infections – systematic review 2016

Studies:Thirteen studies were eligible for inclusion, but only 12 studies
contributed data, with a total of 3446 CVCs assessed
Conclusions:
1. It is not clear whether cleaning the skin around CVC insertion sites
with antiseptic reduces catheter related blood stream infection compared
with no skin cleansing.
2. Skin cleansing with chlorhexidine solution may reduce rates of CRBSI
and catheter colonisation compared with cleaning with povidone iodine.
3. These results are based on very low quality evidence, which means
the true effects may be very different.

Lai N et al. Cochrane Database of Systematic Reviews 2016
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Skin cleansing with chlorhexidine
vs alcohol solution
Skin antisepsis for reducing central venous catheter-related
infections – systematic review 2016

Studies:Thirteen studies were eligible for inclusion, but only 12 studies
contributed data, with a total of 3446 CVCs assessed
Conclusions:
4. Moreover these results may be influenced by the nature of the
antiseptic solution (i.e. aqueous or alcohol-based).
5. Further RCTs are needed to assess the effectiveness and safety of
different skin antisepsis regimens in CVC care; these should measure and
report critical clinical outcomes such as sepsis, catheter-related BSI and
mortality.

Lai N et al. Cochrane Database of Systematic Reviews 2016
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Impact of non-rinse skin cleansing with
chlorhexidine gluconate-impregnated
or saturated washcloths

Systematic review, limitation – non hematologic ICUs
Karki S, Cheng AC Journal of Hospital Infection 2012
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Ethanol lock vs heparin lock
Taurolidine lock vs heparin lock
Reduction in CLABSI infection was not achieved with
prophylactic 70% ethanol locks in patients with
haematological malignancy and tunnelled CVCs.1
Locking of long-term tunneled CVC with taurolidine
significantly reduces catheter-related bloodstream
infections in children with cancer (0,4 vs 1,4 CLABSI/1000
days)2
Prospective one center studies, hematologic wards

1. Worth LJ et al. Journal of Hospital Infection 2014 / 2. Handrup et al. Pediatr Blood Cancer 2012
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Conclusions
1. Monitoring of CLABSI rates is a starting point for change
2. Most published 1 step changes bring 3 fold decrease in
CLABSI rate
3. Family members are welcome to participate in care of
CVC – especially in ambulatory setting
4. The education, auditing and reporting are crucial
5. Research is needed – every idea might have value
6. What to change? - follow the guidelines
and the evidence
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