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= Central Venous Catheters are frequently used in ICU

ﬁ-—‘

= CVCs place patients at risk for
— Local infections
— Catheter-related Bloodstream Infections (CRBSI)"
— Septic thrombophlebitis
— Endocarditis
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BACKGROUND

Wﬁlle peripheral catheters may: be a source for Infection,
-—-—eentraIA/eneus Catheters are associate with serious
catheter related infections

= |CU Unit line placement is associated with much higher
Incidence of infections than less acute in-patient or -
ambulatory settings

= |CU catheters are used for a longer period of time,
manlpulated multiple times for fluid, drug or other dellverles

== Catheters ma be mserted on an urgﬁmllpaas-andlthus—
f ESSiallEnuer Ique during




BACKGROUND

==E In the USA 15 million CVC: days occur In ICUs each year

~ = [fthe average rate of CRBSI is 5.3 per 1000 catheter days
In the ICU

= Approximately 80,000 CRBSI occur in ICUs each year

= Mortality ranges from no increase (when controlled for
severity of illness) to 35% Iin some prospective studies

Ihe cost per infection Is estlmated at $34 508 to $56,000




TERMINOLOGY

= Terminology defining different catheters is confusing.
~ = Descriptions involve:
— Type of vessel it occupies (peripheral, central venous, arterial)
— |Its lifespan (temporary vs permanent)
— The site of insertion (Subclavian, femoral, |1J, peripheral, PICC)
— Its pathway to the vessel (tunneled vs non-tunneled)
— Its physical length (long vs short)
tSispecial'characteristics:

pregnatedawith heparin, antiviot
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ERMINOLOGY

Rate of ALL céﬂ‘aeter mfectlons (local ana systeml IS e
.._f—-ehfﬁcult-t@-determlne

= CRBSI however Is the ideal parameter since it is the most
serious

= Catheter Infection rates depend upon how it is defined: -

— Survelllance definition: CA BSI

= All BSI occurring in pts with CVC, when other sites of infection have
been excluded. (may over estimate rate)

‘-iinical definition: CR BSI
and JCAHO use the surveillance definition and
express it as # of CABSI per 1000 CVC days
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- = Prospective collectionrof catheter tip cultures on all' BSI
«gver a 24 month period in all ICU

= Rates reported were markedly different depending upon
the definition:

— CA BSI = 1.4/1000 catheter days

— CR BSI = 0.4/1000 catheter days




ePIDEMIOLOGY

- = Rates of CRBSI'varies by hospital size, hogﬁtlw
“service/unit;and type of catheter.

= Reported ICU rates of CRBSI range from 2.9 BSI / 1000
CVC days (cardiothoracic ICU) to 11.3 BSI / 1000 CVC
days (neonatal nursery in pts weighing <1,000.9)

= Relative risk of infection best measured by both BSI per
100 catheters AND BSI per 1000 CVC days. Using both

%’H‘DW forhespital to hospital com arison,gg__d’d

enchmark: -




CATrIETER PR
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= !Eauc onal pregramsethh_hyglene tramlng ‘ — -
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— Catheter insertion:
= Preparation of equipment
= Skin antisepsis _
= Detailed insertion technigues
= Emergent catheter placements need replacement

— Catheter manipulation:
and hygiene

eplacement modalities
= Type & frequency of dressings




tijor of CVC Protgcal Uszieje el 2 T raltpr)z!

Duairig TM, gt al. Arn Sureg 2009:; 78:1°188-70
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= Group I-No protocal; Greup lI-protocol minimizing CV.C
~se + strictuniversal precautions; Group lll-added line
supply cart and nursing check list

= While G-Ill had a higher injury severity score (ISS), they
also had the lowest CABSI rate (GI-16.5; Gll-15; GllI-7.7 -
per 1000 catheter days)

= After adjusting for ISS, Glll also had the shortest ICU

ength of stay compared to Gl (12:44.1.46 vs,18.16.+ 1.5 —




. Trammg of prOVIderswho Insert catheter Is essentlal
~ = Educationallintroduction and ongoing program
— Simulation-based training programs are effective

= EXxperience of the operator is an inverse predictor of
Infectious rates

= Nursing staff reduction below a critical point may increase
risk as adequate catheter care:is difficult ,
el

.L.d-n. nursmg turnover or use of untr d nursingﬁi@ﬁi@_
: it mﬁed with Increase
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- = Catheter materlai-usedﬂs |mportant
— — Biocompatible, biostable, chemically neutral, flexable

— Good wall strength, radio-opaque, designed with a high internal to
external diameter ratio, with “loc-connections”

— Teflon or polyurethane catheters are associated with fewer infection
than PVC or polyethylene




- = Catheters impregnated with chlorhexidine and'silver
- “sulfadiazine—
— Multiple randomized studies of the “first generation” catheters with
extraluminal side coating compared to “standard” catheters
= Decreased risk of catheter colonization (RR:0.59; 95%CI: 0.5-0.71) -
= Decreased risk of blood stream infections (RR:0.66; 95%CI:0.47— 0.93)
— Several studies of “second generation” catheters with both
extraluminal and intraluminal coating i
imilar colonization risk reduction (RR:0.44; 95%Cl;,0,23- —
11 streamiisk (RR:0.7; 95%CI: 0.3 —
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~ = Several studies compared catheters covered with =
- “minecyecline/rifampin to standard catheters
— Decrease in colonization (RR: 0.4: 95%CI: 0.23-0.67)

— Decrease in blood stream risk (RR: 0.39: 95%CI: 0.71-0.92)

= Multicenter randomized study compared catheters with
lonic silver to regular catheters and found no effect on
either colonization risk (RR;1.24: 95%CI: 0.83-1.85) or

ﬂ@ﬁ.ﬁstream‘prevention (RR:0.93:95%CI: 0.35;2.44) - —

—

, er studies found similar results fer silver coated
catheters (with platinum or carbon coating).



E Multllumen catheters allow: for simultaneous c drug delivery
- and continued nutritional support

= Multilumen catheters help preserve future access sites and
reduce the number of CVC in place.

= Compared with single lumen catheters, multilumen
catheters had comparable risk of colonization (RR: 0.8;
95%CI: 0.43-1.5) but higher risk for bloodstream infections

RR:2. 26 95%Cl: 1.06-4.83) __,‘___"'

ffcathe € thus catheter
lion when separatmg dialysis catheters from other
multilumen catheters



—— - — ‘ ~ -
. omparlng dlalys1s:catheters to CVC in the IC ICU in a smgle
- Center prospective descriptive study
(Souweine, B, et al. crit care med 1999;22:2394-8)

Infection rate was associated with the longevity of catheter placement.
However, a 5 day replacement of the catheters did not alter the —
Infection rates

There was no difference between the dialysis catheters and the CVC

in either catheter colonization nor bloodstream related infections ,
- il

S cathieter
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= |nsertion site may influence catheter infection risk, due to differences in
~ density. of.local.skin flora

= A randomized study of 270 catheter placements to either the femoral or
subclavian veins demonstrated a higher colonization rate (RR:2.4:
95%CI: 1.9-21.2) with femoral insertion but similar bloodstream
Infections (RR:2.0: 95%CI: 0.2-22.1) (Merrer J, et al. JAMA 2001; 286:700-707)

= Meta analysis of non-randomized studies comparing 1J'to'subclavian
demonstrated a non-significant increase in colonization infections with
the |J -

, e
- Multivariate analysis,in several studies haveriewever Shown increasedss
bleedstreaminiectioISIIti et femoralfandslJ sites -

RISK"0Of colonization with 1J increased with bedy mass index < 24.2 and
> 28.4
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: SuBcIawan sﬂeas—thepreferred Site from an mfectlous
_=—-\11ewp0|nt.

= Potential mitigating factors remain in site selection:

— Potential for insertion complications in specific patient types and
disease

— Insertion technique or catheter type
— Risk of subclavian vein stenosis
— Catheter operator skill
2ediatric'vs adult patlent population...

patient and the use of the catheter inserted

| _--i




Iriseriior TecrinicLs:

. The Ievel of barrier: protectlon for C\VVC msertlon needs to
- be more stringent

= Hand hygiene is first line of defense

= Maximal sterile precautions (cap, mask, sterile gown,
sterile gloves, large sterile drapes) reduces the'incidence
of CRBSI compared to standard precautions (sterile gloves
and smaII drapes)

ICG.l.msemw
ommended



Povidone iodine and chlorhexidine are the most used agents
Number of comparative studies have been performed

In all studies, the use of chlohexidine (in a variety: efiselutions and
combinations) had a superior reduction in CRBSI over the use of
povidone iodine.

n using povodone iodine, the alcoholic preparatlon was .
JErior to standard solution | In both cat szatm‘

e
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= Catheter site dressing requirements e —
. = TJransparent-semipermiable polyurethane dressings are popular

* Fix the site, allow for visualization, allow “bathing”, less frequent changing

required
— Chlorhexidine-impregnated sponge dressing

= Reduced the risk of colonization and CRBSI in short-term catheters

= Contact dermatitis is occasionally seen

= Rare sever anaphylactic reactions have been reported

- Cat

— Sutures when used should allow for some lateral movement but not for -
exit/entry movement
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= Silver Cuff Catheters
= — Theoretically'should reduce migration

— With catheters left in place for >20 days, there is no improvement in
colonization or CRBSI

— Studies on short-term catheter also showed no improvement -

= Antibiotic/antiseptic ointments
— Providone-iodine ointment applied to the insertion sites of dialysis

heters as a prophylactic method of reducing infection risk.
ompared to o ointment, there Wf emt’atéi“‘f@ﬂm_
. atheter i “RBSIH
pirocin ointment applied to site or to nasal carriers (S.aureus)
however resistance by coag-neg staph and s.aureus Is seen
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- = Antibiotic/Antimicrebial prephylaxis

« " "Use of'systemic antibiotics have been associated with a reduction
of CRBSI but have also been associated with the emergence of
resistant organisms. Thus this has been discouraged

— Catheter lock solutions —

= VVancomycin/ciprofloxacin vs vancomycin : both reduce vancomycin
sensitive infections but are prone to resistant generation

= Minocycline and EDTA has been used but net good prospective study
upperts;its effectiveness

Citrate s@ 0%6).lock has bee




~ = Subcutaneous Tunneling: S e —
. = |ncreases-the-distance between the venous entry site and the skin
emergence

— Improved fixation of the catheter

— Reduces Iinfection in short-term catheters where infection arises
from skin contaminants.

— Randomized control trial showed tunneling to' be associated with
39% lower colonization rate and 44% reduction in CRBSI compared
to non-tunneled catheters (Randolph et al. crit care med 1998: 26:1452- 4-|

iReRUnnelng

—

= Subclavian is not used
= Duration of catheter is anticipated to be > 7 days
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=== Catheter replacement at scheduled times (every7 days)
~ has notlowered infection rates over catheter changes as
needed
= Routine catheter changes over guidewires have also not
been associated with lower infection rates. Indeed, some
studies have noted an increase in colonization especially
when insertion technigues are altered.

a‘lftmctronmg catheter replacement over gurgewgrg !§ - —
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CATrIETER MANIPULATION

- Repiacement‘T—aélmmlstratlon sets —

—:-—-—Schedules-replacement on a 72 h interval is both safe and cost-
effective

— When fluids which enhance growth are infused (lipids emotions or
blood products) more frequent set changes are suggested
= Stopcocks

— Stopcock contamination is common, occurring in 45-50% in the
majority of series

piggyback: systems are an alternative but close attention to

When used according to manufacturers suggestions they are safe.
When replacement caps are reduced, greater risk Is found
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= Strict attention to hygiene is the primary barrier to infection.
«This includes full drapes and sterile techniques during both
Insertion and replacement

= Establish a check-list and provide adequate training and a
strict protocol for catheter insertion

= Minimize catheter entry and identify appropriate schedules
changes for lines, etc

need for routine catheter changes

—
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L Treat entry sites of dlaIyS|s catheters with powdlne lodine
- Ointment and- transparent dressing

= Dialysis catheters should be used ONLY for dialysis and
not as a port for other uses

= Avoid triple lumen dialysis catheter to reduce catheter
manipulation

- Locking techniques have not been universally accepted

Replace emergently placed catheters once patient Is stable



= Compulsive behavior Is rewarded
while passive aggressive approaches .
create confusion




