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"Man, we are making a MINT off that thing!”
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Catheter-Related Bloodstr eam
|nfectionsin US I CUSs, 1993-98

e 80,000 central line-associated bloodstr eam
Infectionsin US| CUS/yr

(based on 15 million central line days/year,
5.3 central line-associated bloodstr eam
Infections/1,000 cath days)

Data from NNIS & computer
modeling by Dr N. Halpern
Mermel, Ann Intern Med, 2000



CVC-Related Bloodstream
| nfectionsin US I CUs, 1993-98

Associated mortality is ~ 2,400-20,000 pts/yr
(based on 12%-25% mortality from
prospective studies & 3% mortality

In a meta-analysis)

Attributable cost of treating CRBSI IS

~ $300,000,000-$2,320,000,000/yr

(based on published cost of

$3700-$29,000 per episode)

Mermel, Annals Internal Med, 2000




POTENTIAL ROUTES OF INFECTION

Contamination of

catheter hub

Extrinsic sources

Skin organisms (e.g. health care

Endogenous flora worker)

Extrinsic sources (e.g. health care Endogenous flora

worker, contaminated disinfectant) (e.g. from the skin)
Invading wound '

Contamination of device prior to
insertion

Usually extrinsic; rarely manufacturer

Contaminated
infusate

Fluid or
medication

Extrinsic
sources

Manufacturer

Fibrin sheath, thrombus | Hematogenous

. From distant infection




Simple Preventive Strategies
Without Associated Risk of
Antimicrobial Resistance



Reduced | CU Nurse:Patient Ratio
and using Non-1CU-Trained

Nursesin | CUs I ndependently
| ncreases Risk of BSI






Non-1CU-Trained (Pooled) Nursesin
| CUs | ndependently I ncreases Risk

of Primary BS|

Non-| CU-trained Primary BS|
nurse: patient ratio oddsratio*

2.2 hrs/pt 1

4.4 hrs/pt 3.8

*controlled for confounding variables
Robertset al, ICHE 2000



| ncreased Patient-Nurse Ratio Is an
|ndependent Risk Factor for

CVC-RBSI
Nursehrsworked Pt-Nurse CVC-RBS
per patient d ratio oddsratio*
24 1:1 1
20 1.2:1 4
16 15:1 16
12 2.1 62

*controlled for confounding variables
Fridkin et al, ICHE 1996



Education & CQI Programs
Reduce Risk of CRBSI






| mpact of Physician / Nurse
Education & CQIl on CRBSI*

CRBSI/1000 cath d

Before After

| ntervention Intervention

2.4 0.8 (RR0.31, ClI .09-.53)!
19 7 (RR 0.36, Cl .17-.75)

*Program focus - infection control, revised hospital
guidelinesre: proper catheter insertion / maintenance

1 Eggimann et al, Lancet 2000 2 Maaset al, JHI 1998



| mpact of Physician Education re:
|nfection Control & Proper Cath
Insertion Technique on CRI

Catheter-related infections/1000 pt d

Before After
Intervention Intervention
4.5 3.2 (p=0.01)

Sherertz et al, Ann Intern Med 2000



Catheter Placement



Prospective, Randomized,
Multicenter Study of Femor al
vs Subclavian CVC Insertion

Femoral cath Subclavian cath

Cath coloniz. 14.2 % 2.2 %*
CRS 4.4% 1.5%
CR thrombosis 6% 0%*T

*(p<0.01) Tfemoral insertion independently assoc. w/
thrombosis(OR 14.4) Merrer et al JAMA 2001



Efficacy of Barrier Precautions
During CVC Insertion

Barrier precautions

Minimal M aximal
Cath colonization 7.2% 2.3%*
Cath sepsis 3.6% 0.6%*

*p<0.05
Raad et al, ICHE 1994



Preventive Strategies I nvolving
Antiseptics, Antimicrobials,
Novel Devices



Cutaneous Antisepsis



Catheter-Related | nfection
Prevention w/ Chlorhexidine
Cutaneous Antisepsis

Cath colonization CRBSI

CHX Control CHX Control

2.3% 7% *T1 0.5% 2.6% (Maki 91)
2% 1%* 0.6% 0.6% (Sheehan 93)
4.7% 9.3%* 0 0.5% (Garland 95)
12/103 31/10%* 0.1/10° 0.9/10° (Minoz "96)
34% 27%* 3.5/10° 4.1/ 10° (Humar "97)

underlined values = p<0.05
* = povidoneiodine T= alcohol



Chlor hexidine-lmpr egnated
Sponge



Chlorhexidine-lmpregnated Sponge
(Biopatch) at Cath Insertion Site for
CRBSI Prevention

C-I sponge Control
# CVCs+ ALs 665 736
Cath coloniz. 16% 29%*
CRBSI 1.2% 3.3%*T

*RR 0.62 (0.49-0.78) TRR 0.38 (0.16-0.89)
(proportional hazardsregression analysis)

Maki, Mermel, et al ICAAC 2000



Chlorhexidine-Silver
Sulfadiazine-l mpregnated
Catheters



Chlorhexidine-Silver Sulfadiazine-
|mpregnated Catheters

Summary measur e of the impact of newly-
inserted 1% gen. CHSS catheterson CRBS|
from prospective, randomized studies of
catheterization < 11 days

RR 0.4 (Cl 0.2-0.8)

Mantel-Haenszel weighted RR & Greenland/Robins Cl

Maki et al 97, van Heerden et al 96, Hannan et al 96,
Bach et al 96, Collin 99, George et al 97, Pemberton et
al, 96, Ramsay et al 94



Chlorhexidine-Silver Sulfadiazine-
| mpregnated 2" Gener ation
Catheters* - Potential Prospects

CHSS Control
# CVCs 368 374
Cath duration 7d /d
Cath coloniz. 6.4% 12.8%

(9/103CD)  (19/10° CD)

*2nd gen. cath - extraluminal CHSS impregnation
w/ increased chlorhexidine concen. & chlorhex.

w/1 cath lumens, hubs, extension sets
p=0.006 Rupp et al, ICAAC 2001



Chlorhexidine-Silver Sulfadiazine-
|mpregnated Catheters-
Potential Pitfalls

 March 1998 FDA public health notice of
potential hypersensitivity reactions. 13
anaphylactoid reactionsin Japan, 1 death.
Onereaction in USreported to FDA as of
December 2001.



Minocycline-Rifampin-
lmpregnated Catheters



Minocycline-Rifampin-lmpregnated vs
1% Generation Chlorhexidine-Silver
Sulfadiazine- Impregnated CVCs*

M-R CHSS
Duration
catheterization 6d 7d
CRBS 0.3% 3.4% (RR 0.1, CI 0-0.6)

*M-R impregnation intraluminal & extraluminal,
CHSS impregnation only extraluminal

Darouicheet al, NEMJ 1999



Minocycline-Rifampin-I mpregnated
Catheters-Potential Pitfalls

Susceptibility of S. epi after 20 passagesin
media containing subinhibitory concentrations
of M-R or CHSS*.

Antimicrobial MBC (mg/L)
Catheter before passage after passage
M-R 0.05 >100
CHSS 1.25 2.5

*ratio of each compound based on levelsin M-R caths
and 2nd gen CHSS caths
Tambeet al, JAC 2001



Prevention of CRBSI & Thrombosis
w/ Heparin-Bonded CVCs

Heparin-Bonded Control

CRBS| 0 26% (OR O, Cl 0-1.5)*
CRBS 1% 18% (OR 0, Cl 0-1.5)°
CR thrombosis 0% 8% (ORO,CI 0-0.5)

heparin-bonded cath independently assoc. w/ reduced

cath-related thrombosis (HR 0.14)
"Appelgren et al, CCM 1996
"Pierceet al, Intensive Care Med 2001



Prevention of I nfection with Silver-
lontophoretic (Oligon) CVCs

Silver- lontophoretic  Control
CRBS 3.1% 8% *

CRBSI 1% 3.9%T

Combined OR 0.23 (0.0/-0.66)

"Bong et al, ICAAC 2001
ITbanez-Nolla et al, | CAAC 2001



Recommendations

e |mplement preventive strategies not associated
with arisk of developing antimicrobial resistance

— Education re: cath insertion / maintenance

— Adequate nurse staffing based on N:P ratio &
level of expertise

—Maximal barrier precautionsfor CVC insertion
— IV nursing teams

—Non-femoral line placement

— Remove caths ASAP after intended use



Recommendations

 |f CRBSI incidence still higher than
Institutional goals, then implement preventive
strategies unlikely to be associated with arisk
of developing antimicrobial resistance
— Chlor hexidine-containing cutaneous

antiseptics

— Chlorhexidine-impregnated sponge
—Heparin-bonded catheter



Recommendations

 |f CRBSI incidence still higher than
Institutional goals (e.g. CRBSI is> 3/1000
cath d or > 1%), then use one of the following:

— Chlorhexidine-silver sulfadiazine catheter
— Silver-iontophor etic catheter
—Minocycline-rifampin impregnated catheter



LIFEISSHORT, ART ISLONG,
OPPORTUNITY FUGITIVE,
EXPERIMENTING
DANGEROUS, REASONING
DIFFICULT.

Hippocrates
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| have but one lamp by which
my feet areguided and that Is
the lamp of experience.

| know no way of judging

the future but by the past.

Patrick Henry, Speech in the Virginia
convention, March 1775
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Needleless |V Systemsin
Home Health Care

 Possibleincreased risk of CRI w/ Safesite
compared to Clave (p=.07) or Interlink
(p<.01)

 Risk of CRI may begreater if change cap
every 7 d compared to every 3d (p=.06)

e Increased risk of CRBSI if shower w/ device

Doetal, ICAAC 1996
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INTERVENTIONS TO REDUCE
THE RISK OF IV CATHETER-
RELATELGEMNFECTIONS

1-Maximal barrier precautions at catheter
Insertion

2-Cutaneous antisepsis w/ a chlorhexidine-
based preparation or tincture of 1odine

3-1V catheter team or strictly enforced
adherence to protocol for aseptic
manipulation of hubs & ports

A I IAAAI'L h\ lh : 7 _ N Yy __ N | IIAAI y _\ % ': Yy _N7_ 98 .A: 7 _ N IAAIA :‘
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INTERVENTIONS TO REDUCE
THE RISK OF IV CATHETER-

Cathbler refrdrked SN Grad b Pign

1-Povidone-iodine ointment at insertion site

3-Chlorhexidine-Silver Sulfadiazine impregnated catheter
(Arrowgard)

4-Hub containing antiseptic chamber (Segur Lock)

5-Chlorhexidine-impregnated sponge (Biopatch) at
Insertion site



Prevention of CV C-Related
Bloodstream Infection: Effect of
an Antiseptic-Containing Hub
(Segur Lock)

Standard hub Hub w/

|odinated
alcohol
chamber
# Patients /3 /8
Catheterization (mean) 15d 16
d

CDDCI 7/h ik rAal atAad 17110/



Cutaneous Antisepsis

Log CFU (mean)

C 70% | PA CHG In 70% |PA
0.5%CHG 2% CHG
|mmediate 1.5 0.5 0.6 0.5
24 hr s* 4.3 4.1 1.7%* 1.1**

*under occlusive dressing **p<.05
McGrath et al, ICHE 1997



Tunneled vs Non-tunneled | J
CVCs A Prospective, Randomized

Trial*
Non-tunneled Tunneled
Cath coloniz 25% 17%
3.1/100 cath d 2/100 cath d
CRBSI 3.4% 0.1%**
1.3/100 cath d 0.4/100 cath d*

*caths not used for blood drawing  **p<0.05
Timsit et al, JAMA 1996



Needleless Systems -
Noncompliance with

M anufacturer’s Guidelines
L eadsto CRBSIs



Needleless System Use &
| ncr eased Bloodstr eam | nfections

CVC-RBSI /1000 cath d

Conventional Needleless
system system
SICU 5 9.4 (p=.05)
MICU 7.3 9.5 (p>.05)
SOTU 2.2 13.6 (p=.002)

30-40% of nurses exchanged end caps at >72°
intervals (manufacturer = 729

Cookson et al ICHE 1998



Needleless System Change
| ncr eased Bloodstr eam | nfections

« Changefrom interlink to IVAC system in ICUs

 |VAC needleless system changed every 6 d
(manufacturer = daily)

e CVC-RBSI increased in onelCU (OR 88) , but not in
another |ICU

 InICU W/ Iincreased BSls, ptsmorelikely (OR 49) to
have inter mittent rather than continuous 1V therapy
(I.e. more cath manipulation)

« When IVAC changed daily, CVC-RBSI ratereturned
to baseline

McDonald et al ICAAC 1997



CRBSI - Complications From
Catheters Remaining in situ

Coagulase-negative Staph

e 3fold higher risk of recurrent CRBSI If
catheter left in Situ
(Raad et al, Infect Contr Hosp Epi 1992)

Staph aureus

e 4fold higher risk of death w/ CRBSI If
catheter left in situ >48 hrs
(Malanoski et al, Arch Int Med 1995)

e 6.5fold higher independent risk of relapse or
death w/ CRBSl if catheter left in Situ
(Fowler et al, CID 1998)



CRBSI - Complications From
Catheters Remaining in situ

Candida

e 2-10fold higher independent risk of death w/
CRBSI if catheter left in situ after first positive
blood cx (Nguyen
et al, Arch Int Med 95; Nucci et al ICHE 98)

e Other studiesin children & adultsw/ same findings

by univariate analysis (Eppeset al, PIDJ
"89; Dato et al, PIDJ 90; Leccioneset al, CID 92)




Needleless IV Systems

o At least 7 reportsof increased infections associated
with needleless |V systems

e Problems

— Contamination & inability to disinfect inter nal
components

— End caps or coversnot changed as frequently as
recommended by manufacturer

— Devices become FDA-approved without
prospectivetrialsto assesstherisk of catheter
Infection
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Catheter Rel ated | nfections
with Povidone-lodine

Oi Bﬁmﬁmnt NO

olntment

Colonization 17%
37%*

CRBSI 5%
18%*



Prevention of CRBSI using an
Antiseptic-Containing Hub
(Segur Lock)

Standard hub Hub w/

|odinated
alcohol
chamber
# CVCs 114 116
Catheterization (mean) 11d 11 d
Cath hub-related BSI 7% 1.7%

(o =105)



Prevention of Tunneled CRBSI In

a Home Car e Setting

e Tunneled CRBSI increased 0.88t0 2.1/10° CDs
during summer months

o 2/3 of cases = hydrophilic GNRs

* Independent risk factors. self- rather than
caregiver-administered |V meds; infreguently
changed needleless devices, frequent baths

e Action: Parafilm to cover needleless device
when bathing; change needleless device 2x/wk

e Outcome: tunneled CRBSI decreased to 0.35/10°
CDs

Nicholset al, | CAAC 2000



Preventing CRI using a
Silver lontophoretic Catheter*

Catheter type  Cathsw/ significant growth

Control 100%
Chlorhexidineg/silver
sulfadiazine (1° gen) 67%
Silver 1ontophoretic 20%

* Insertion site of lab animalsinoculated w/ S. aur eus,
caths quantitatively cultured at 7 d

Raad et al, JID 1996



RECOMMENDED INTERVENTIONS TO
REDUCE THE RISK OF IV CATHETER-
RELATED INFECTIONS

General

1-1V catheter nurse team or strictly enforced adherence to
protocol for aseptic manipulation of hubs & ports through
education / CQI programs

2-Maximal barrier precautions at CVC insertion

3-Cutaneous antisepsis w/ a chlorhexidine-based
preparation or tincture of iodine

3-Dressing type as preferred by nurses caring for catheters
4-Remove catheters ASAP after intended use



RECOMMENDED INTERVENTIONS TO
REDUCE THE RISK OF IV CATHETER-
RELATED INFECTIONS

Catheter-related infection rate unacceptably high despite
practical interventions

1-Povidone-iodine ointment at insertion site of pt grps w/
heavy S. aureus carriage

3-Chlorhexidine-Silver Sulfadiazine-impregnated catheter
(Arrowgard) or possibly minocycline-rifampin
Impregnated catheter (BioGuard Spectrum)

4-Chlorhexidine-impregnated sponge (Biopatch) at insertion
Site

5-Hub w/ antiseptic chamber (Segur Lock)




Dressings



Designated |V Nursing
Teams



Barrier Precautions



Risk Factors



New PortsHubs



Ointments



Treatment



Prophylactic Antibiotics



Antiseptic Catheter Lock
Solutions



Needleless System Change
| ncr eased Bloodstr eam | nfections

« Changefrom interlink to IVAC system in ICUs

* |VAC needleless system changed every 6 d
(manufacturer = daily)

e CVC-RBS! increased in onelCU (OR 88) , but not
In another ICU

« When IVAC changed daily, CVC-RBSI rate
returned to basdline

McDonald et al | CAAC 1997



Needleless System Disinfection®

Positive fluid path recovery

Conventional Needleless
system system**
Alcohol
NoO 2% 80%
Yes 4% 6%

*septum inoculated w/ 2x102 enter ococci; **interlink
Luebkeet al AJIC 1998



Pathogenesis



Diagnosis



The Future



Current Practice



Patient with a removabla CVC

Methods for the diagnosis of acute fever in & patient suspected of having nontunneled central venous catheter (CVC) infection. The
patient should be assessed for severity of iliness, and 2 blood samples should be obtained (at least 1 peripherally and 1 via a catheter) for culture.
If a catheter is the suspected source of infection in a patient who has mild to moderate ilness, antimicrobial therapy should be considered, and the
catheter either should be removed and cultured, or exchanged over a guidewire and cultwed. Patients with severe disease due to catheter-related
infection should be given appropriate antimicrobial therapy, and the CVC should be removed, cultured, and inserted into a different site. Results of

catheter and blood cultures help to establish the presence of infection and the infecting organism, which may allow for adjustment in antibiotic
coverage and catheter management. +, positive; —, negative.

& an acule febrile episode
Y Y
Mild or moderately ill: (no Seriously ill: (hypotension,
hypotension or organ failure) hypoperfusion, signs &
symptoms of organ failure)
. N
* Blood cultures, 2 sots (1 peripheral) * Blood cultures, 2 sets (1 peripheal)
Consider *"mmﬂ“hﬂﬂﬂ.m + il n mource of fweer identified, remove Initiate appropriats
antimicrobial therapy ENVE, culture tip & insert af new site EWVEC, culture tip & inser 5t new sile, or antimicrobia | therapy
of axchange over a guidewlre exchangs over i guldewirs
A ) 4 v Y
Blood cultures () Blood cultures [-) Blood cultures () Blood cultures {+)
& CVC not cultured || & CVC cultures |-} & CVC>15CFU &CVC>15CFU
Iif continued fever In patients with
& no other source | | Look for another ﬂ““hfhll‘lm mhm":numm;
found, remove & | |source of infection| | _or neutropenia, & in Figure 2
S S colonization of CVC,
manitor closely for
signs of infection
& regeat blood
cultures accordingly




Removable central venous catheter (CVC)-
felaled bloodstream infection

'.
' v

Complicated Uncompilica ted

I ; " }

Seplic thrombosis, Coagulas e-
endocardits, negative S. aureus Grane-ugalive Candida spp.
osteomyelitis, etc staphyl ococcus g
move * Remove CVC & Remov
& treat with treat with a systemic * Remove CVC & Remove CVC & mml-‘ﬂ:m“
systemic antibiotic | | antibiotic 5-7 days treat with a treat with systemic | | o apy for 14 days
for 46 weeks; 68 systemic antiblotic | | antibiotic therapy afer last positive
weeks for » If catheter is for 14 days for 10-14 days iinod ouliure
osteomyelitis retained, treat with
systemic T TEE (),
antiblotic +/- extend systemic
antiblotic lock antibiotic treatment
therapy for to 4-86 weeks
10-14 days

Figure 2.  Approach to the management of patients with nontunneled central venous catheter (CVC)-related bloodstream infection. Duration of
treatment will depend on whether the infection is complicated or uncomplicated. The catheter should be removed and systemic antimicrobial therapy
should be initiated, except in some cases of uncomplicated catheter-related infection due 1o coagulase-negative staphylococci. For infections due to
Staphylococcus aureus, transesophageal echocardiography (TEE) may reveal the presence of endocarditis and help to determine the duration of
treatment. +, positive; —, negative.



¢ Fever or chills
rﬁ:;:g;’:o?;r:mm‘ ¢ Likely pathogen (Figure 4)
¢ >1 blood culture (+)
: lﬁ:}:ﬁ:’;:‘?mo"? » (peripheral & (V(/ID)
* No other source of fever
¢ Site or turinel infection
¢ Likely pathogen
¢ Quantitative CVC/PBC>5:1
Catheter-related p-| ¢ Differential CVC/PBC time to
infection? positivity, >2 h (see text)
* No other source for (+) blood
culture
Complications: * Blood culture (+) on therapy
* Persistent bacteremia? * Doppler venogram (+)
¢ Septic thrombosis? P ¢ Fundoscopic exam (+)
* Retinitis? ¢ TEE or TTE(+)
* Endocarditis?

Figure 3. Management points for a patient with bloodstream infection and a tunneled central venous catheter (CVC) or an implantable device (ID).
It is important (1) to verify that the CVC or the ID is infected and that it is the source of bloodstream infection, and (2) to carefully assess the patient
for possible complications, such as septic thrombosis, metastatic seeding, endocarditis, or osteomyelitis. PBC, peripheral blood culture; TEE, transe-
sophageal echocardiogram; TTE, transthoracic echocardiogram; +, positive.



Tunneled central venouws cathetar
(CVC )= or implantable device [ID}=related
bactaremia

Complicated Uncomplica ted
v v \d v v v
Septic thrombosils, Coagulas e-
Tunnel Infection, cndosnrditii. nesiive i SHp Candida spp.
port osteamyelitis staphyl ococous
Remove CVCAD = Remove CVCID - Remowe CVCAD
& treat with antibiotics for & uee syshunic antibiotic for days trmat with
antibiotics for y antiblatic for 7 days 14 days ¥ TEE |- « For CVCAD A Su—
45 weeks; 6-8 e days = for 14 days

10-14 days weeks for plus sy « For CVCID salvage, Use Bys-

lock therapy ol srnie & aalibi- after lasi posithee
osteomye litis for 10-14 days salvage therapy, 206 loch blood culture
+ Rssmove CVCAD T if TEE (-], use l'ut‘llldl]'I”
there ks clinlcal systemic & . e -y
dhaterioratbon, antibiotic lock : E'H'i s
parsisting or therapy for 14 days B treat with
relapsing * Remowe CVC/ID sysiemic
b b & i there is anibsotic tharapy
clinical deterioration, for 10-14 days.
persisting or
relapsing bacteremila
Figure 4. Approach to the management of a patient with a twnneled central venous catheter [CVC)- or & surgically implanted device (ID}-related

Moodstream infection. 11 is important o assess the patient for complications and to identify the specific pathogen. Complicated infections imvariably
require antimicrobial therapy for 4—8 weeks and removal of the CVC or the ID, depending on the site of metastatic infection. All patients with infection
due 1o Candida species should have the device removed and should receive antifungal therapy for 14 days after fungemia has cleared. W tunneled
CVC- or ID-related bacteremia is uncomplicated and the CVC or port is not be removed, infections dus to coagulase-negative staphylococci, Staphylococcus
aureus, or gram-negative bacilli should be treated with systemic and antimicrobial lock therapy for 14 days. If a patient has §. aureus bacteremia
and transesophageal echocardiography (TEE] has demonstrated vegetations, systemic treatment should be extended to 4-6 weeks. —, negative



TREATMENT OF
INTRAVASCULAR CATHETER-
RELATED INFECTIONS - 2001
GUIDELINES BASED ON
ANECDOTES, WISDOM OR
FACTS?

Dr. Leonard Mermel, Associate Professor of
Medicine, Brown University School of Medicine,
Medical Director, Department of I nfection
Control, Rhode | sland Hospital




IDSA / SCCM / SHEA
MANAGEMENT GUIDELINES
FOR INTRAVASCULAR
CATHETER-RELATED
INFECTIONS

Dr. Leonard Mermel, Associate Professor of
Medicine, Brown University School of
Medicine, M edical Director, Department of
| nfection Control, Rhode | sland Hospital



TO ACQUIRE KNOWL EDGE,
ONE MUST STUDY.
TO ACQUIRE WISDOM,
ONE MUST OBSERVE.

Haydee Del eon
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Recommendation - Managing
Catheter Colonization for Specific
Patients & Pathogens

e Patientsw/ catheter tip culturegrowing S.
aureus or Candida who have valvular heart
disease or neutropenia, monitor closdly for
signs of infection & repeat blood cultures

accordingly.



S. aureus Endocarditis Animal M odel

Catheter status Culture
positive
M ar antic
endocarditis endocarditis

w/l RA S. aureus
w/l cath lumen*

No Yes 0%
0%

Yes No 0%
1(0[0°7%

Yes Yes 88%

1204

Sterile



Recommendation - Retaining Non-
Tunneled CVCs Associated w/
CRBSIs

A non-tunneled CVC may beretained in some
patientsw/ CRBSI If no evidence of persistent
or relapsing bloodstream infection, no
localized or metastatic infection, especially
when due to coag-negative staph



S.aureusBSl Treatment & TEE

e 25% of adult ptsw/ S. aureus BSl had endocar ditis;
2/3 catheter-related

e TTE & TEE sensitivity = 32% & 100% respectively;
of 103 ptsw/ S. aureus BSI, diagnostic TTE & TEE for
endocarditis=7% & 25 % respectively

« TEE-determined tx duration for clinically
uncomplicated S. aureus CRBS| is cost-effective

 Problem - 12% relapseratefrom metastatic infection
In ptsw/o endocarditisby TEE; presumably pts
recelved short-cour se tx which was insufficient

Fowler et al, JACC 1997 Rosen et al, Ann Int Med 1999



Antibiotic Lock Therapy: In vitro

Abx Stability in Heparin*
% ADbx activity remaining at 37°Cx 10d

Vanco 99%
Cefazolin 91%
Ticar-Clav 96%
Ceftaz 60%
Cipro 100

*equal volume heparin (100 U/ml) & abx
final concentration = 500 pg/ml, except cipro 125

ug/mil
Anthony & Rubin, AAC 1999



Rationale for Antibiotic L ock
Therapy

Greater abx concentration needed to eradicate
bacteria & fungi w/i biofilms possibly dueto:
slow abx penetration or abx inactivation or
antagonism, abx-resistant phenotype

Stewart & Costerton, Lancet 2001



Antimicrobial Activity Against S.

aul eus
Abx MBC (ug/ml) Fold
Planktonic Adherent INCrease
bacteria bacteria
Vanco 3.4 263 77
Cipro 0.75 125 167
Fleroxacin 5.0 333 67
Rifampin 0.44 3.4 8

Zimmerli et al, JAC 1994



Antibiotic Lock Therapy: In situ
Abx Stability in Heparin*

 Over 28 d max (median 17 d),
vanco conc = 136 -1280 pg/ml (median 488
ug/ml)  >100x MICgy, for at least 21 d

« Over amedian 17d ( 34 d max),
ceftaz conc <8 -1116 pg/ml (median 197 pg/mil)

29X MIC,, for 15d

* equal volume heparin (100 U/ml) and abx
final concentration = 2,000 pg/ml placed in implanted

ports
Haimi-Cohen et al, AAC 2001



Antibiotic Lock Therapy -
Formulations

 Most abx lock solutionsare used in
concentrations of 1000-5000 pg/ml in heparin

(50-100 U) or saline, enough volumeto fill
catheter lumen and port If present

* Note: some abx precipitate at high
concentrations (eg 4000 ug/ml vanco in

2500 U heparin); some abx are incompatible
w/ heparin (eg gentamicin)



Antibiotic Lock Therapy - In vitro
Efficacy

TPN inoculated w/ slime-producing coag-neg staph
Infused x 3d thru caths - abx then infused thru caths x

3 d* - lumenal flush culture - lumen filled w/ broth &
reincubated for additional cultures — microscopic exam
of gram-stained cath surface

*sterile TPN infused during 3 d when abx administered by
standard fashion, TPN not given during 3 d when catheters

treated w/ abx lock
Gaillard et al, JPEN 1990



Antibiotic Lock Therapy - In vitro

Efficacy

Treatment Culture Negative

cultures results &

gram stain

(mean CFU/mI)

No antibiotic 1x10° 0/5
V anco* 1x10° 0/5
Vanco*+ Rifampin* 1x10! 2/5
Vanco* + Netilmicin*  1x101 3/5
Vanco lock* 0 5/5

*standard pediatricdoses  *2.5 mg vanco BID
Gaillard et al, JPEN 1990



Abx Lock Tx: One Hospital’s
Experiencew/ Tunneled, Long-Term
CVCsin Compromised Patients

o Attempted cath salvage- 12 ptsw/ CRBSI
(5 CNS, 6 NF-GNR; 1 Enterococcus)

e Paired qual & guant bld cxsbefore, during, after tx

e Tx=4d standard abx (thru peripheral v.) and 12 d
(12 hr/d) of abx lock tx (thru infected CVC) w/ vanco
or teicho (5 mg) + amikacin (5 mg)

o Successful cath salvagein 11 of 12 (92%) ptsw/ long-
term f/u

Douard et al, I CAAC 93



MAUA LUCK 1T A, UITCTTUSJILAl S
Experience w/ Implanted Portsin

eg:onapromi Patients

o Attempted cath'salvage-16 ptsw/ CRBSI
(7 CNS; 2 S. aureus, 8 NF-GNR)

e Paired qual& quant bld cxs before, during,

after tx; semiguant & quant tip cx; port
I €Servoir cx

e TxIn successful cases=4- 15 d systemic abx
(thru peripheral v.) + 4-15 d abx lock QD or
BID (thru port) w/ vanco or teicho (5 mg) w/ or
w/o0 amikacin (5 mg)

o Successful port salvagein 7 of 16 pts (44%) w/
long-term f/u (no f/u BSI w/ same microbe)

e In 80f 9 faill_Jrgs, Infecting micrﬂolg_efpu‘nd N



Abx Lock Tx: One Hospital’s
Experience w/ Implanted Ports

success

(symptoms resolved <48 hr, negative bld cx <5d and
remained negative after tx)

S. epi (2), P. aggglomer ans, E. cloacae, S. maltophilia
Relapse

S. epi (2)

Failure

Coag-neg staph (3), S. aureus (2), Acineto lwoffii (2),
E. aerogenes, S. maltophilia, GNB CDC 1V




Molecular Fingerprinting to Define
CRBSI Source Based on Duration of

Catheterization

Presumed sour ce of CRBSI M edian cath
duration

SKkin 14 d
Skin & hub/infusate 24 d
Hub/l nfusate 64 d

Douard et al, Nutrition 1994



Now that | know |’'m no wiser
than anyone else,
does this new wisdom make me
wiser ?

Hugh Prather, Notesto Myself
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