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Objectives

Understand the impact of bloodstream infections

Understand the incidence and causative
pathogens of bloodstream infection

Understand the risk factors for healthcare-
associated bloodstream infections

Understanc
both clinica

Understand

how we define bloodstream infection,
ly and epidemiologically

the prevention and control of

bloodstream infections
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BSI: Impact on Healthcare
Population

Approximately 72,000 primary bloodstream infections per year
Accounts for ~10% of healthcare-associated infections (rank = 5)

Rate of BSIs varies by:
Hospital size, unit, and service
Population served (elderly/infants, acute/chronic)
Use and type of intravascular access device
Time-trends
Endemic/Epidemic

Major risk = central venous catheter

CLABSI associated with increased length of stay and increased cost
($3,700 to $39,000 per episode)

Magill SS, et al. New Engl J Med 2014;370:1198; Marschall J, et al. ICHE 2014;35:753-771
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Table 2. Distribution of 504 Health Care—Associated Infections.*
Percentage of All
Health Care—
Associated
No. of Infections
Type of Infection Rank Infections (95% Cl)
Pneumoniaf 1 (tie) 110 21.8 (18.4-25.6)
Surgical-site infection 1 (tie) 110 21.8 (18.4-25.6)
Gastrointestinal infection 3 86 17.1 (14.0-20.5)
Urinary tract infection: 4 65 12.9 (10.2-16.0) 50 Primary BSI
Primary bloodstream infectionf 5 50 9.9 (7.5-12.8) ] 42 (82%) CLABSI
_Eye, ear, nose, throat, or mouth 6 28 5.6 (3.8-7.8) 37 Secondary BS|
infection
Lower respiratory tract infection 7 20 4.0 (2.5-6.0)
Skin and soft-tissue infection 8 16 3.2 (1.9-5.0)
Cardiovascular system infection 9 6 1.2 (0.5-2.5)
Bone and joint infection 10 5 1.0 (0.4-2.2)
Central nervous system infection 11 4 0.8 (0.3-1.9)
Reproductive tract infection 12 3 0.6 (0.2-1.6)
Systemic infection 13 1 0.2 (0.01-1.0)

Magill SS, et al. New Engl J Med 2014,370:1198



Central Lines: Utilization

Characteristic

Central catheter in place on survey date — no. (%)
Any
Femoral
Peripherally inserted
Other known type
Unknown type
None

Missing data
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All Patients
(N=11,282)

2,121 (18.8)
54 (0.5)
1,037 (9.2)

1,057 (9.4)
32 (0.3)
9,140 (81.0)
21 (0.2)

Patients without

Health Care—
Associated
Infections

(N=10,3830)

1,862 (17.2)

4)
1)

)

44 (0.
878 (3.

958 (8.
29 (0.

8,948 (8
20 (0.

8
3)
2.6)
2)

Patients with
Health Care—
Associated
Infections
(N=452)

259 (57.3)
10 (2.2)
159 (35.2)
99 (21.9)
(0.7)
(42.5)
(

3
192
1(0.2)

Valuet

<0.001




Central Line Utilization by Unit

High: ICUs (Medical and Surgical)
Low: Psych, L&D/Postpartum, Ortho

Central line utilization ratio® Percentile
Type of acute care hospital location No. of locations”  Central line days  Patient days  Pooled mean  10% 25%  50% (median)  75% 90%
Medical/surgical: major teaching 358 (356) 800,019 1,482,658 054 028 039 0.53 0.65 0.71
Medical/surgical: all other, <15 beds 1,647 (1,627) 1,260,781 3453458 037 0.11 0.19 0.34 0.50 0582
Medical/surgical: all other, =15 beds 807 2132226 4,391,341 0.49 030 040 0.51 0.60 0.9
Neurologic 59(58) 80,894 171,989 047 0.22 032 0.46 0.55 0.67
Neurosurgical 181 317,745 731,728 043 024 034 0.43 0.54 060
Pediatric cardiothoracic 43 146,328 202,899 0.72 0.49 0.59 0.75 0.86 091
Pediatric medical 31(29) 23,719 63,391 037 010 014 0.25 0.34 047
Pediatric medical/surgical 315(307) 389,069 866,418 045 014 022 0.35 0.50 0562
Pediatric surgical 6 3,105 9,609 032
Prenatal 8 710 9,153 0.08
Respiratory 6 0,842 26,288 037
Surgical: major teaching 197 470,884 19.943 057 038 046 0.57 0.67 075
Surgical: all other 190(188) 345,261
Surgical cardiothoracic 455 (454 955,534 1, 1
Soical o roas . lizati . No. of device days
Stepdown units Device utilization ratio = N i - d
Adult step-down (postcritical care) 700 (699) 818,478 3, 0.0 patlent ays
Step-down NICU (level II) 47 (44) 4,886 53,342 006 (0X0) U0z U0F 007  O.I1
Pediatric step-down (postcritical care) 17 17416 57,086 031
Mixed acuity units'
Adult mixed acuity 83(82) 83,286 336,340 0.25 0.04 010 0.19 0.35 0.49
Mixed age mixed acuity 49 28,758 204,837 0.14 0.03 0.06 0.10 0.20 032
Pediatric mixed acuity 16 29,140 125,440 023

Inpatient wards
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Central Line Associated BSI
(CLABSI) Rate by Unit

High: Burn, ICUs (Medical and Surgical), Trauma,
Vent Unit

Low: Ortho, GYN, Psych

Pooled means and key percentiles of the distribution of laboratory-confirmed central line—associated BSI rates and central line utilization ratios, by type of location, acute care
hospitals, DA Module, 2013

Central line—associated BSI rate* Percentile
Type of acute care hospital location No. of locations”  No. of CLABSIs  Central line days  Pooled mean  10%  25%  50% (median) 75%  90%
Critical care
Burn 71(69) 219 74,949 29 0.0 0.0 2.2 44 73
Medical: major teaching 251 (250) 812 669,976 12 0.0 0.4 1.0 1.8 28
Medical: all other 452 (432) 660 611,514 1.1 0.0 0.0 0.5 14 25
Medical cardiac 387 (381) 565 557,944 10 0.0 0.0 0.8 1.6 26
Medical/surgical: major teaching 358 (354) 908 800,019 1.1 0.0 0.0 0.9 16 24
Medical/surgical: all other, <15 beds 1,647 (1,510) 1,032 1,260,781 0.8 0.0 0.0 0.0 1.0 24
Medical/surgical: all other, =15 beds 807 (804) 1,752 2,132,226 0.8 0.0 0.0 0.6 1.2 20
Neurologic 59 (58) 91 80,894 1.1 0.0 0.0 0.9 1.6 28
Neurosurgica: 181(178) 300 317,745 09 0.0 0.0 0.7 14 22
Podiatric ¢pdiathanas: a2 2o iac oo 12 oo —ac 2 a 2
Pediatric s
Pediatric n H H H H H : H
pme . . . . No. of device — associated infections for an infection site
meotel - Device-associated infection rate — . x 1,000
pren: No. of device days
spirator]
Surgical: nf
Surgical: alromer TIUTTOOT T TN TOT p A T oY T=r m
Surgical cardiothoracic 455 (454) 777 955,534 0.8 0.0 0.0 0.5 1.2 21
Trauma 147 470 320,688 14 0.0 0.5 1.2 2.1 34

Chmm B et

Dudeck et al. AJIC 2015; 43: 206-221
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Definitions: IMPORTANT!

CLINICAL SURVEILLANCE
DEFINITION DEFINITION




CLINICAL

DEFINITION What iS BSI')

Bloodstream infection or Bacteremia:

Positive blood culture(s) +/- systemic signs of
Infection

Other terms:
Septicemia: positive blood cultures + systemic signs of infection
Sepsis and Septic Shock

Pseudobacteremia or “contaminated” blood cultures: positive blood
cultures resulting from contamination during the collection procedure
or during laboratory processing

DUKE
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CLINICAL

DEFINITION What iS BS")

Primary BSI: NO identifiable
originating source on clinical
exam and/or diagnostics

- Unknown (Primary) 30-40%
Secondary BSI: Identifiable, . .

. . . . Skin and Soft Tissue 15-40%
localized infection at a specific " e
site on clinical exam and/or | yR o 612/"
dia nOStiCS pper Respiratory Trac -12%

g Bone and Joint 2-15%
Cardiac/Endocarditis 2-9%

EXx: Group B StreptOCOCCUS Central Nervous System  <4%
BSI

Source: UpToDate.




How do pathogens enter the
bloodstream?

Many potential points/mechanisms of entry.

Disruption of skin or mucosal barriers:
Localized infection advances to become systemic (Secondary BSI)
Skin disruption, scratches, bug bites
IV drug abuse
Invasive devices (central venous catheter)
Invasive procedures (surgical, dental, scopes)

Transient bacteremias may happen all the time but are
usually cleared by the liver/spleen

Host considerations
Implants/prostheses
Impaired immunity

DUKE
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-
el  SIQNS and symptoms
Systemic: Fever, chills, rigors, fatigue -

hypotension, shock

Respiratory: hyperventilation = respiratory failure
Neurologic: Confusion = seizure, coma

Secondary: Other localized infection symptoms




Patient with suspected infection

[0 o st o | Montorcniolondins
\ (see(A ?
\ ( O) / \ suspected: / if clinically indicated
Yes Yes
4

Assess for evidence
of organ dysfunction

(A) qSOFA Variables
v ' .
SOFA22? \ No | Monitor clinical condition; Respiratory rate
| (see(B) > reevaluate for possible sepsis Mental status
if clinically indicated Systolic blood pressure
Yes
/
i ) SOFA Variables
) Pa0,/FiO, ratio
: 2/ TV
Despite adequate fluid resuscitation, Glasgow Coma Scale score
:d;: s;oﬁp‘r‘rens]s[:])r; grequlred tomaintain No Mean arterial pressure
AND ) / Administration of vasopressors

with type and dose rate of infusion
Serum creatinine or urine output
Yes Bilirubin

Y
Septic shock Platelet count

2. serum lactate level >2 mmol/L?

JAMA. 2016;315(8):801-810

[ ] DUKE DUKE \
INFECTION ANTIMICROBIAL L
CONTROL STEWARDSHIP F
OUTREACH OUTREACH . l 4
NETWORK NETWORK



MORTALITY OF NOSOCOMIAL BSI,
SCOPE, 1995-98

CoNS
S.aureus
Enterococcus sp.

Candida sp.

E. col W BSI Pathogens
Klebsiella sp. B Crude mortality

Enterobacter sp.

Pseudomonas sp.

Serratia sp. Edmond M, etal. CID
1999:29:239

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Viridans streptococci




Clinical management:
Go to the Source

1. Source control
Incision and Drainage for abscesses

Remove necrotic material
Remove foreign material
Contain bowel/bladder contents
Wash out joints

2. Antibiotics and/or antifungals
Initially IV

May be able to transition to oral depending on: clinical progress, culture
clearance, primary source, and organism/susceptibilities

3. Supportive Care

Fluids, oxygen, ICU (pressors, vent)




W Central Venous Catheter
DEFINITION |nfeCt|OnS

Infaction

Definition

Cathetar cobonization
Phiekitis

Exit site infaction
Microbiclogical

Clinical

Tunrel infection

Pocket infection

Blocdstream irfection
Infusats relatad

Catheter related

Significant growth of =1 micrcorganism in & quantitative or semiquantitative culture of the cathster
tip, subcutanecus cathetar segmant, or cathater hub

Induration or erythema, warmith, and psin or tandarnsss along tha tract of 3 cathetarizad or re-
cently cathsterized vain

Exudste at cathetar axit sits yields a microorganism with or without concomitant blocdstream
infaction

Erythema, induration, and/or tenderness within 2 cm of the cathetar sxit sits; may be associated
with other signs and symptoms of infection, such as fever or purulent drainage ernerging from
the exit sits, with or without concomitant bloodstraam infaction®

Tendamass, arytherna, andfor induration =2 cm from the cathetsr exit site, along the suboutanecus
tract of a tunnelad cathater (e.g., Hickman or Broviac cathater, with or without concomitant
bloodstream infaction”

Infacted fluid in the subcutareous pocket of a totally implanted intravascular device; often assock
ated with tandermess, engthama, andior induration over the pockst; spontanecus rupturs and
drainage, or recrosis of the overlying skin, with or without concomitant blcodstraam infection®

Concordant growth of a micrcorganism from infusate and cultures of percutansously obtained blood
cultures with no ather identifiable scurce of infection

Bactaremia or fungamia in a patisnt who has an intravascular device and =1 positive blood culturs
result obtaired from the peripheral vein, clinical manifestations of infection (2.q., faver, chills, and/
of hypoteraion), and no spparent source for bloodstraam infection [with the axcaption of the
catheter). Cne of the following should be present: a positive result of semiquantitative (=15 cfu
p=r cathater segment] or quantitative (107 cfu per cathetar segment] cathetsr culture, whersby
thea same organism (species) is isolated from a cathetar segmeant and a peripharal blood culturs;
simultanaous quantitative culturas of blood with a ratic of =3:1 cfu/mL of blood (cathster vs. pe-
ripheral blood); differential ime to positivity (growth in a culture of blood obtained through a cath-
etar hub is datectad by an automated blood cultura systern at least 2 h earlisr than a cultura of
simultanaously drawn perphsaral blood of equal volurmns!. Mote that this dafinition differs from the
definition of cantral line-asscciatad bloodstream infection usad for infection-contral surveillance
activitiss.
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Tahle 3. Types of intravascular devices and comments on their use.

Type of intravascular device

Feripheral venous cathetear

Feriphearal arterial cathetar

Midline catheter

Short-term CWiC

Pulmanary artery cathetar

Fressure-monitoring system

Feripherally inserted central cathater

Long-term CVC

Totally implantable device

Comment

LIsually inserted into the veins of the forearm or the hand; the
most commenly used short-term intravascular device

For short-term use; commaonly used to monitor hemaodynamic
status and 1o determine blood gas levels of critically ill patients;
risk of bloodstream infection may approach that of CWVCs

Peripheral cathetar (size, 7.6-20.3 cm) is inserted via the antecubi-
tal fossa into the proximal basilic or cephalic veins, but it does
not enter central veins; it is associated with lower rates of in-
fection, comparad with CVCs

Most commonly used CVC accounts for the majority of all cathe-
tarrelated bloodstrearn infections

Insartad through a teflon introducer and typically remains in place
for an average duration of only 3 days

Lsed in conjunction with arterial catheter associated with both
epidemic and endemic nosacomial bloodstream infections

Frovides an alternative to subclavian or jugular vein catheteriza-
tion; is inserted via the paripheral vein into the superior vena
cava, usually by way of cephalic and basilar veins: similar risk of
infection as CVCs in patients hospitalized in intensive care units

Surgically implanted CVC {e.g., Hickman, Broviac, or Groshong
catheter) with the tunnelaed portion exiting the skin and a dacron
cuff just inside the axit site; used 1o provide vascular access 1o
patients who require prolonged chermotharapy, home-infusion
therapy, or hemodialysis

A subcutaneous port or resenoir with self-sealing septum is tun-

neled bensath the skin and is accessad by a neadle through in-
tact skin; associated with low rates of infection




PERIPHERAL INSERTION OF CENTRAL VENOUS CATHETERS

Peripheral catheler in place in the superior vena civa

Cegphalsc vein

MMadian hasilic wein

oy

nde




SUBCUTANEOUS PORT FOR A CATHETER

Skin line

Subcutaneos tissue

Huber needle

e

=

Muscle

Catheter

Superior
vena
cava



PATHOGENESIS Central Line Infection

Multifactorial and complex

Most catheter-related infections

aPpe_ar to result form migration ! %

of skin organisms at insertion -
site into the cutaneous tract P
with eventual colonization of the g
catheter tip

Catheter hub also important -
contributor to intralumenal y
colonization (especially in long- e
term catheters) - —

Less common = hematogenous
seeding of catheter tip from
distant focus of infection or
contaminated infusate

DUKE
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POTENTIAL ROUTES OF INFECTION

Skin organisms
Endogenous flora

Extrinsic sources (e.g. health care
worker, contaminated disinfectant)

Invading wound

Contamination of device prior to
insertion

Usually extrinsic; rarely manufacturer

Contamination of
catheter hub

Extrinsic sources
(e.g. health care
worker)

Endogenous flora
(e.g. from the skin)

Contaminated
infusate

Fluid or
medication

Extrinsic
sources

Manufacturer

Fibrin sheath, thrombus

ot
!
o
E— —————— s
-— )
i

| Hematogenous
From distant infection
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How does CLABSI happen?

Hand or glove
touching the line

can be dirty

How patients with central lines can
get infected with germs

Central line

Where medicines Skin where line

are injected can

Is placed can

get dirty be dirty

CDC VitalSigns March
2011;60(8):243-248.
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TOP 10 PATHOGENS ASSOCIATED
WITH CLABSIs: NHSN, 2009-2010

CoNS

S.aureus

E. faecalis

Other Candida

K. pneumoniae/oxytoca
E. faecium

C. albicans

Enterbacter spp.
Sievert DM, et al. ICHE 2013;34:1-14

E. coli

P. aeruginosa

0% 5% 10% 15% 20% 25%



COMPLICATIONS OF CLABSIs

Local infection
Tunnel infection, pocket infection

Sepsis

Remote site infection
Osteomyelitis
Meningitis
Endovascular infection
Endocarditis

Mycotic aneurysms
Septic thrombophlebitis




Populations at Higher Risk for
CLABSI

ICU patients
High CL utilization (often multiple CL at once and specialized lines)
Catheters placed in emergencies circumstances
Need for repeated access daily
Often need CL for extended time periods

Vulnerable populations
Hemodialysis
Peri-operative
Hem/Onc




Risk Factors for CLABSI*

INCREASED RISK FACTORS:

Prolonged hospitalization prior to catheterization
Prolonged duration of catheterization

Heavy microbial colonization at the insertion site
Heavy microbial colonization of the catheter hub

Site of catheter gadults): Femoral (worst), Internal jugular, compared to
Subclavian (best)

Host Immunity: Neutropenia, neonate prematurity
Reduced Nurse:Patient Ratios (ICU)

TPN

Substandard catheter care (e.g. excessive manipulation)
Blood products (children)

DECREASED RISK/PROTECTIVE FACTORS:

Female sex
Antibiotic administration
Minocycline-rifampin impregnated catheters

*In at least 2 observational
studies
ICHE 2014; 35: 753-771.
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CLINICAL CLUES of CVC INFECTIONS

CVC.: Exit site infection (erythema, tenderness, purulence) or
tunnel infection (erythema, tenderness, purulence, induration)

High grade bacteremia/fungemia (multiple positive cultures)
Abrupt onset, associated with shock

Symptoms/signs of sepsis (i.e., fever/ hypotension) without
obvious source (no identifiable local infection)

Evidence of septic thrombophlebitis of great vein

Continued bacteremia/fungemia despite appropriate therapy
Symptoms/signs of sepsis plus catheter malfunction
Bacteremia with CoNS, Candida, Bacillus, Corynebacterium

DUKE
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Goals of Infection Survelllance:
Improve Understanding

Estimate disease incidence:

Assess program impact, detect outbreaks or problem areas to focus prevention
efforts, understand and describe disease burden

Reliability, reproducibility
Trend over time

Vall_ig_tagld standardized to the degree possible among practice areas (internal
validity

Compare to benchmarks (external validity)

The definitions are designed to reflect clinical “truth,” but
there is NO method of measurement that is perfect.

Abiding by NHSN definitions improves validity AND
provides protection when faced with external review or
challenges to the data.

Definitions must be adjusted with time due to the dynamic
nature of medicine.

DUKE
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SURVEILLANCE

DEFINITION What IS BSI’)

There are multiple surveillance definitions to be
familiar with:

HAI
LCBSI
Secondary BSI due to other site-specific infection
MBI LCBSI —4
CLABSI




Healthcare Assoclated
Infection (HAI)

All NHSN site specific infections must first meet
the NHSN definition of HAI before a site specific
Infection (e.g., CLABSI) can be reported to NHSN

An infection Is considered an HAI If:

ALL elements of a CDC/NHSN site-specific infection criterion were
NOT present on admission but were ALL present on or after the 3rd
calendar day of admission to the facility.

All elements of the site-specific definition must
occur within a time frame that:

Does not exceed a gap of 1 calendar day between any two adjacent
elements




S Laboratory Confirmed BS|
DEFINITION (LCBSI)

Must meet ONE of 3 criteria
3 LCBI criteria:

Recognized pathogen (1 +cx)
Common skin commensal (=2 separate +cx with <1 day gap between)
Neonates + common skin commensal

For all: organism cultured from blood is not related
to infection at another site

Most closely reflects a clinical Primary BSI.




SURVEILLANCE

LCBSI Criterion 1

Patient has a recognized pathogen
identified from one or more blood
specimens by a culture or non-
culture based microbiologic testing
method which is performed for
l[ourposes of clinical diagnosis or
reatment (e.%, not Active

u

S. aureus
P. aeruginosa

Surveillance Culture/Testing o
(ASC/AST)' K. pneumoniae
AND S. marcescens

. . C. Albicans
organism cultured from blood is not  Enterococcus sp.

retated to an infection at another
site




SURVEILLANCE

LCBSI Criterion 2

Patient has at least one of the following si?ns or
symptoms: fever (>38.00C), chills or hypotension

AND

Organism(s) identified from blood is not related to an
infection at another site

AND

The same common commensal (see list) is identified
from 2 or more blood cultures drawn on separate
occasions, by a culture or non-culture based
microbiologic testing method which is performed for
purposes of clinical diagnosis or treatment (e.g., not
Active Surveillance Culture/Testing ASC/AST).

Criterion elements must occur within the Infection
Window Period, the 7-day time period which
iIncludes the date the positive blood culture was
collected, the 3 calendar days before and the 3
calendar days after

Diphtheroids [Corynebacterium
spp. not C. diphtheriae]
Bacillus spp. [not B. anthracis]
Propionibacterium spp.
Coagulase-negative
staphylococci [including S.
epidermidis]

Viridans group streptococci
Aerococcus spp.

Micrococcus spp.




SURVEILLANCE

DEFINITION

LCBSI Criterion 3

Patient < 1 year of age has at least one of the
following signs or symptoms: fever (>38.0C),
hypothermia (<36.0C), apnea, or bradycardia

AND

Organism(s) identified from blood is not related to
an infection at another site

AND

The same common commensal is identified from
two or more blood specimens drawn on separate
occasions (see comment 5 below), by a culture or
non-culture based microbiologic testing method
which is performed for purposes of clinical
diagnosis or treatment %e. ., hot Active Surveillance
Culture/Testing (ASC/A 1%

Criterion elements must occur within the Infection
Window Period, the 7-day time period which
includes the collection date of the positive blood,
tr]lte 3 calendar days before and the 3 calendar days
after.

Diphtheroids
[Corynebacterium spp. not
C. diphtheriae]

Bacillus spp. [not B.
anthracis]
Propionibacterium spp.
Coagulase-negative
staphylococci [including S.
epidermidis]

Viridans group streptococci
Aerococcus spp.
Micrococcus spp.




Table |. CDC/NHSN major and specific types of health Table I. Continued
care-associated infections

EENT Eye, ear, nose, throat, or mouth infection
uTI Urinary tract infection CONJ Conjunctivitis
S e C O n d ar SUTI Symptomatic urinary EYE EY‘-'I- other o
y wace infcc[io" than CL"IIJI.II“:UVI(IS
ASB Asymptomatic bacteriuria EAR Ear, mast.cnd
TO An Oth e r ouTi Orher infections ORAL Oral cavity
of the urinary tract _ tm?l_m- tongue, or gums)
- SSI Surgical site infection SINU Sinusiris )
I n fe Ctl O n ’) sIP Superficial incisional UR Upper respiratory
- primary 551 tract, pharyngitis,
SIS Superficial incisional laryngitis, epiglottitis
secondary 551 . . . ]
DIP Deep incisional Gl Gastrointestinal system infection
primal ry 551 GE Gastroenteritis
DIS Deep incisional GIT Gastrointestinal (Gl) tract
ccondary 531 HEP Heparitis
AR Intrasbdaminal._not soecified

The patient must meet one of the NHSN site-specific definitions (CDC/NHSN
Surveillance Definitions for Specific Types of Infections, UTI, PNEU or SSI),

AND
Either “1” or “2” below must also be true;

1. An organism identified from the site specific infection is used as an element
to meet the site-specific infection criterion, AND the blood specimen contains at
least one matching or%anlsm to that site specific specimen, and is collected
during the secondary BSI attribution period.

OR

2. The positive blood specimen is an element used to meet the site-specific
infection criterion, and Is collected during the site specific infection’s infection
window period

If no site-specific infection, the default is a primary LCBSI

VAasL AFTerial or venous inrecton - -
EMDO Endecarditic 4. Patient =1 year of age has at least I of the follow-
CARD Myocarditis or pericarditis ing signs or symptoms with no other recognized

MED Mediastinitis cause: fever (>38°C), hypothermia (<37°C), ap-
DUKE
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SECONDARY BSI GUIDE FOR
ELlGlBLE ORGAN'SMS (not applicable to VAE)

Positive blood culture and site
specific infection suspected

Is the positive site specific culture
/ used as an element to meet the x

Tes infection site criteria?* No
l ¥
Site specific culture and blood Can the positive blood culture be
culture match for at least 1 —* No used to meet the site specific
organism? infection criteria?
Y l
v Yes No
Yes
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Hem/Onc/BMT a
“special population”

Complex patient population « Highly toxic treatments
 ICU stays
« Complications (infection, bleeding, ADES)

Device utilization e True need for central line

Culturing practices  Bad veins
 Thrombocytopenia

Antimicrobial utilization » Like water
« Usually appropriate for severity of iliness

Surveillance practices e Variable?
Administrative pressure * “Protective” of program and reputation
Adjudication » Clinicians don’t consider many “CLABSI” to be

preventable
» Definitions don't apply well to patient population
and leads to rejection of data




SURVEILLANCE

MBI-BSI Criterion 1

Patient of any age meets criterion 1 for LCBI with at least one
blood specimen identified by a culture or non-culture based
microbiologic testing method, with any of the following
intestinal organisms (but no other organisms).

AND patient meets at least one of the following:

1. Is an allogeneic hematopoietic stem cell transplant recipient
within the past year with one of the following documented
during same hospitalization as positive blood specimen:

Grade Il or IV gastrointestinal graft versus host disease [GI GVHD]

=1 liter diarrhea in a 24-hour period (or 220 mL/kg in a 24-hour period for
patients <18 years of age) with onset on or within 7 calendar days before the
date the positive blood specimen was collected.

2. Is neutropenic, defined as at least two separate days with
values of absolute neutrophil count (ANC) or total white blood
cell count (WBC) <500 cells/mm3 within a 7-day time period
which includes the date the positive blood specimen was
collected (Day 1), the 3 calendar days before and the 3
calendar days after.
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Bacteroides spp.
Candida spp.
Clostridium spp.
Enterococcus spp.
Fusobacterium spp.
Peptostreptococcus spp.
Prevotella spp.
Veillonella spp.
Enterobacteriaceae




SURVEILLANCE

MBI-BSI Criterion 2

Patient of any age meets criterion 2 for LCBI with at least one blood
specimen identified by a culture or non-culture based microbiologic
testing method, with only viridans group streptococci and no other
organisms.

AND patient meets at least one of the following:

1. Is an allogeneic hematopoietic stem cell transplant recipient within
the past year with one of the following documented during same
hospitalization as positive blood specimen:

Grade Il or IV gastrointestinal graft versus host disease [Gl| GVHD]

=1 liter diarrhea in a 24-hour period (or 220 mL/kg in a 24-hour period for

patients <18 years of age) with onset on or within 7 calendar days before the
date the positive blood specimen was collected.

—
2
]
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2. Is neutropenic, defined as at least two separate days with values of
absolute neutrophil count (ANC) or total white blood cell count (WBC)

<500 cells/mm3 within a 7-day time period which includes the date the
positive blood specimen was collected (Day 1), the 3 calendar days

before and the 3 calendar days after.
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SURVEILLANCE

DEFINITION MBI-BSI CrlterIOn 3

Patient <1 year of age meets criterion 3 for LCBI with at least

one blood specimen identified by a culture or non-culture based
microbiologic testing method, with only viridans group
streptococci and no other organisms. r

AND patient meets at least one of the following:

1. Is an allogeneic hematopoietic stem cell transplant recipient
within the past year with one of the following documented during
same hospitalization as positive blood specimen:

Grade Il or IV gastrointestinal graft versus host disease [Gl| GVHD]
=20 mL/kg diarrhea in a 24-hour period with onset on or within 7

calendar days before the date the first positive blood specimen is
collected.

2. Is neutropenic, defined as at least two separate days with
values of absolute neutrophil count (ANC) or total white blood
cell count (WBC) <500 cells/f/mm3 on or within a seven-day time
period which includes the date the positive blood specimen was
collected (Day 1), the 3 calendar days before and the 3 calendar
days after.
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SURVEILLANCE 1

Central Line ]

DEFINITION

Central line &

Catheter must terminate in aorta, pulmonary artery, superior or inferior vena
cava, brachiocephalic veins, internal jugular veins, subclavian veins, external
iliac or common iliac veins, femoral veins, umbilical artery/vein (neonates)

The following are NOT considered central lines:
Extracorporeal membrane oxygenation (ECMO)
Arterial catheters
Intra-aortic balloon pump (IABP) devices
Hemodialysis reliable outflow (HeRO) dialysis catheters
Non-accessed central line (not accessed nor inserted during the hospitalization)
Peripheral IV or Midlines
Ventricular Assist Device (VAD)

Infusion: Introduction of a solution through a blood vessel via a
catheter lumen
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SURVEILLANCE

DEFINITION

Central Line

Temporary central line: A nontunneled, non-implanted
catheter

Permanent central line:
Tunneled catheters, including certain dialysis catheters
Implanted catheters (including ports)




CENTRAL LINE-ASSOCIATED
SRS Bl OODSTREAM INFECTION (CLABSI)
EVENT

A laboratory-confirmed bloodstream infection (LCBI)
where central line (CL) or umbilical catheter (UC) was in
place for >2 calendar days when all elements of the LCBI

were first present, with day of device placement being Day
1

AND

A CL or UC was in place on the day of the event or the
day before. If a patient is admitted or transferred into a
facility with a central line in place, day of first access is
considered Day 1

http://www.cdc.gov/nhsn/acute-care-hospital/clabsi/index.html




How does CLABSI happen?

Hand or glove
touching the line

can be dirty

How patients with central lines can
get infected with germs

Central line

Where medicines Skin where line

are injected can

Is placed can

get dirty be dirty

CDC VitalSigns March
2011;60(8):243-248.
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Contamination occurs...

Insertion:
Patient’s Skin
Operator (Spit, Hair, Hands)
Environment

Maintenance:

Cap is frequently accessed, inadequately cleaned during access,
or poorly functioning

Operator (Spit, Hair, Hands) during assessments + routine
dressing changes

Bacterial migration along catheter tract from skin




CLABSI Prevention Success!

CLABSI incidence is downtrending

46% fewer CLABSI in hospital ICU patients In
2013 than in 2008

Prevention efforts have saved ~ 3,000-6,000 lives
and ~$414 million in extra medical costs (2009
compared with 2001)

But, CLABSIs still occur: ~30,000 per year

MMWR 2011;60(8):243—248.
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Healthcare-associated infections (HAls) are infections patients can get while receiving medical treatment
in a healthcare facility. Working toward the elimination of HAls is a CDC priority. The standardized infection
ratio (SIR) is a summary statistic that can be used to track HAI prevention progress over time; lower SIRs
RUGKES are better. The infection data are collected through CDC's National Healthcare Safety Network (NHSN).

SSOCIATED
N

HAI data for nearly all U.S. hospitals are published on the Hospital Compare website.

CLABSIs 46% 10 war 1 sAseUNe"

CENTRAL LINE-ASSOCIATED BLOODSTREAM INFECTIONS

When a tube is placed in a large vein and not put in correctly or kept
clean, it can become a way for germs to enter the body and cause deadly
infections in the blood.

. U5 hospitals reported a significant decrease in CLABSIs
between 2012 and 2013.

Among the 2,389 hospitals in U.5. with enough data to calculate
an SIR, 9% had an SIR significantly worse than the national
SIR of 0.54.

6?/ HIGHER COMPARED
© 70 NAT'L BASELINE*

CAUTIs

CATHETER-ASSOCIATED URINARY TRACT INFECTIONS

‘When a urinary catheter is not put in comrectly, not kept clean,
or left in a patient for too long, germs can travel through the
catheter and infect the bladder and kidneys.

U.5. hospitals reported a significant increase in CAUTIs
between 2012 and 2013.

Among the 2 781 U.S. hospitals with enough data to calculate
an SIR, 12% had an SIR significantly worse than the national
SIR of 1.06.

89{ LOWER COMPARED
o TO NAT'L BASELINE*

MRSA Bacteremia

LABORATORY IDENTIFIED HOSPITAL-ONSET BLOODSTREAM INFECTIONS

Methicillin-resistant Staphylococcus aureus (MRSA) is bacteria usually spread
by contaminated hands. In a healthcare setting, such as a hospital, MRSA can
cause seripus bloodstream infections.

U5 hospitals reported a significant decrease in MRSA Bacteremia
between 2012 and 2013

Among the 2 002 U 5. hospitals with enough data to calculate an

SIR, 7% had an SIR significantly worse than the national SIR of 0.92. * Sratistically significant.

SURGICAL SITE INFECTIONS See page 3 for additional procedures

When germs get into an area where surgery is or was performed, patients can
get a surgical site infection. Sometimes these infections involve only the skin.
Other SSls can involve tissues under the skin, organs, or implanted material.

14@0 LOWER COMPARED

: Abdominal Hysterectomy s Tt

D U.5. hospitals reported no significant change in 55Is related to
abdominal hysterectomy surgery between 2012 and 2013.

E Among the 765 U.5. hospitals with enough data to calculate an SIR,
6% had an SIR significantly worse than the national SIR of 0.86.

LOWER COMPARED
8%

: Colon Surgery TO NAT'L BASELINE*

. L5, hospitals reported a significant increase in 35ls
related to colon surgery between 2012 and 2013.

B Several changes to the NHSN 2013 S5l protocol likely
contributed to an increase in the national and some state-
specific colon surgery SIRs compared to 2012

E Among the 2,030 U.5. hospitals with enough data to calculate an SIR,
7% had an SIR significantly worse than the national SIR of 0.92.

10-9/ LOWER COMPARED
Q 10 NAT'L BASELINE®

C. difficile Infections

LABORATORY IDENTIFIED HOSPITAL-ONSET C. DIFFICILE INFECTIONS

When a person takes antibiotics, good bacteria that protect against infection
are destroyed for several months. During this time, patients can get sick from
Clostridium difficile (C. difficile), bacteria that cause potentially deadly diarrhea,
which can be spread in healthcare settings.
5. hospitals reported a significant decrease in
C difficile infections between 2012 and 2013.

Among the 3,557 U.S. hospitals with enough data
1o calculate an SIR, 13% had an SIR significantly
worse than the national SIR of 0.90.

THIS REPORT IS BASED ON 2013 DATA, PUBLISHED JANUARY 2015




Institute for

What's a Bundle? Healtheate

“Care bundles are small, straightforward, sets of
evidence-based practices... that, when
Implemented collectively, improve the reliability of
their delivery and improve patient outcomes.”

The NEW ENGLAND
JOURNAL of MEDICINE

DECEMEBER 28, 2000

An Intervention to Decrease Catheter-Related Bloodstream
Infections in the ICU

Peter Pronovost, M.D., Ph.D., Dale Needham, M.D., Ph.D., Sean Berenholtz, M.D., David Sinopoli, M.P.H., M.B.A.,
Haitao Chu, M.D., Ph.D., Sara Cosgrove, M.D., Bryan Sexton, Ph.D., Robert Hyzy, M.D., Robert Welsh, M.D.,
Gary Roth, M.D., Joseph Bander, M.D., John Kepros, M.D., and Christine Goeschel, R.N., M.P.A.




IHI Bundle: PREVENTION OF
CENTRAL LINE INFECTIONS

During insertion:
Hand hygiene
Maximal barrier precautions
Chlorhexidine skin antisepsis (now CHG-alcohol)

Optimal catheter site selection, with subclavian vein as the preferred
site for nontunneled catheters

During maintenance:
Daily review of line necessity, with prompt removal of unnecessary

lines
Institute for
Healthcare
Improvement




SHEA/IDSA PRACTICE RECOMMENDATION

Strategies to Prevent Central Line—Associated Bloodstream
Infections in Acute Care Hospitals:
2014 Update

Jonas Marschall, MD;"** Leonard A. Mermel, DO, ScM;>* Mohamad Fakih, MD, MPH;*
Lynn Hadaway, MEd, RN, BC, CRNI;’ Alexander Kallen, MD, MPH;® Naomi P. O’Grady, MDj;’
Ann Marie Pettis, RN, BSN, CIC;* Mark E. Rupp, MD;’ Thomas Sandora, MD, MPH;"
Lisa L. Maragakis, MD, MPH;" Deborah S. Yokoe, MD, MPH"




GRADING THE QUALITY OF
EVIDENCE

Grade Definition

I. High Highly confident that the true effect lies close to that of the estimated size and direction of the
effect. Evidence is rated as high quality when there is a wide range of studies with no major
limitations, there is little variation between studies, and the summary estimate has a narrow
confidence interval.

II. Moderate  The true effect is likely to be close to the estimated size and direction of the effect, but there is
a possibility that it is substantially different. Evidence is rated as moderate quality when there
are only a few studies and some have limitations but not major flaws, there is some variation
between studies, or the confidence interval of the summary estimate is wide.

[1I. Low The true effect may be substantially different from the estimated size and direction of the effect.
Evidence is rated as low quality when supporting studies have major flaws, there is important
variation between studies, the confidence interval of the summary estimate is very wide, or
there are no rigorous studies, only expert consensus.

NOTE. Based on Grades of Recommendation, Assessment, Development, and Evaluation (GRADE)** and the
Canadian Task Force on Preventive Health Care.”
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PREVENTING CLABSI:
BEFORE INSERTION

Provide easy access to an evidence-based list of
Indications for CVC {lll}

Require education of HCP involved in insertion, care, and
maintenance of CVCs about CLABSI prevention {lI}

Bathe ICU patients over 2 mo of age with a CHG
preparation on a daily basis {I}




CDC EDUCATIONAL MATERIAL

Checklist for Prevention of Central Line

Associated Blood Stream Infections

FAQS ”Ca!;rmeter—Assocfated

(frequently asked questions)

Based
i

Bloodstream Infections”

For Clinicians:
Promptly remove unnecessary central lines

o adits 1o assess whether lineis

Follow proper insertion practices

Perform hand hygéene before inserton
Adhere to aseptic technique

O Use maximal sterile barrier precautions (Le., mask, cap, gown, sterile gloves, and sterile full-body drape)
< kin anti with >0 i h alcohol
0 Choose the best site imize inf and Hic ati
o Avoid femoral site in adult patients
O Cover the site with sterile ga serile, , sirmi ing

Handle and maintain central lines appropriately
O Comply with hand hygiens requirements

O Serubthe prioe huse with priate antiseptic {e.q.
iodine, an iodophor, of 70% slcohol:
O Accesscatheters only with sterile devices
O Replace dressings that are wet, solled, or dislodged
0 Perform de aseptic techrique using clean or sterile gh
For Facilities:
O Empower staff to stop nor-emergent insertion if proper procedures are not followed
O “Bundle® supph . i a kith iems are readily available for use

Provide the checkdist above to clinicans, to ensure all Insertion practices are followed
Ensure efficient sccess to hand hygiene
O Maonitor and provide prompt feedback for adherence to hand hygiene:
f ik ' himl
O Provic 3 educati x ntral line insertion, haadling

2% Chiorheuiding bathing

»  Chisshexidine-impregnated dressings

what is o catheter-associated bioodstream infection?
A "central line” or “central cathetar” is a tube that is placed into a
patient’s large vein, usually in the nack, chast, arm, or groin. The
catheter is oftan used to draw blood, or give fluids or medications.
It may be |eft in place for several weeks. A bloodstream infection
«can occur when bacteria or other germs travel down a “central line”
and enter the blood. If you develop a catheter-associated blood-
stream infaction you may become ill with favers and chills or the
skin around the cathater may become sore and red

can a catheter-related bloodstreom infection be treated?

A catheter-associated bloodstream infection is serious, but often
can ba successfully traated with antibiotics. The cathater might
need to be removed if you develop an infection.

what are some of the things that hospitals are doing to prevent

catheter-associated bloodstream infections?

To prevent catheter-associated bloadstream infections doctors and

nurses will:

= choose a vein where the catheter can be safely inserted and
where the risk for infection is small.

* Clean their hands with soap and water or an alcohol-based hand
rub before putting in the catheter.

* \Wear a mask, cap, sterile gown, and sterile gloves when putting
in the catheter to keep it sterile. The patient will be covered with
a sterile sheet.

* Clean the patient’s skin with an antiseptic cleanser before putting
in the catheter.

* Clean their hands, wear gloves, and clean the catheter opening
with an antiseptic solution before using the catheter to
blood or give medications. Healthcare providers also clean their
hands and wear gloves when changing the bandage that covers
the area where the catheter anters the skin.

+ Decida avary day if the patient still neads to hava tha cathetar
The catheter will be removed as soon as it is no longer needed.

» carefully handle medications and fluids that are given through
the cathater.

what can I do to help prevent a catheter-associated bloodstream

infection?

* sk your doctors and nursas to explain why you need the cath-
eter and how long you will have it

Co-spansared by:

= Ask your dactors and nurses if they will be using all of the pre-
vention methods discussed above.

= Make sure that all doctors and nurses caring for you clean their
hands with sasp and water or an alcohol-based hand rub before
and after caring for you.

If you do not see your providers clean their han
please ask them to do so.

If the bandage comes off or becomes wet or dirty, tell your nurse
or doctor immediately.

Inform your nurse or doctor if the area around your catheter is
sore or red.

= Do not let family and friends who visit touch the catheter or the
tubing.

Make sure family and friends clean their hands with soap and
water or an alcohol-based hand rub before and after visiting you.

\What do I need to do when | go home from the hospital?

Some patients ar sent home from the hospital with a catheter in

order to confinue their treatment. If you go home with a catheter,

your doctors and nursas will axplain everything you need to know
about raking care of your catheter.

* Maka sure you understand how to cara for the cathater before
leaving the hospital. For example, ask for instructions on shower-
ing or bathing with the catheter and how to change the catheter
dressing.

= Make sure you know whe to contact if you have questions or
problems after you get home.

= Make sure you wash your hands with soap and water or an
alcohol-based hand rub before handling your catheter.

= watch for the signs and symptoms of catheter-associated blood-
stream infection, such as soreness or redness at the catheter site
or fever, and call your healthcare provider immediately i any
occur.

 you have additional questions, please ask your dactor or nurse

7 The Joles Commission

http://www.cdc.gov/HAl/bsi/bsi.html



BATHE ICU PATIENTS >2 MONTHS OF
AGE WITH A CHG PREPARATION DAILY

Intervention = Daily bathing with 2% CHG impregnated washcloth
Design & setting : Cross-over study in MICU
Result: CHG associated with decreasen

rate (per 1,000 pt-days) of CLABSI m'
(4.1 vs 10.4)
.75+

2% Chiorhexking doths >< Soap and walkr ML A
&oap and waler 2% Chiorneddine cloihs MIEUE

Proportion of Patienis Without BS
Fiat]
o

Sludy amn
- 2% CHG
“Washouk pariod P 4 by the kg rark fst =0Rp i Wl
— 0,00 : . : . . . .
] & 10 15 20 &5 an 15
F—— sBweis —]2waeks|—— 24meels ——] Length of Stayin the MICU, d
[Juna ELDecamber 20, 2005 {Januany 5-June 21, 2006)

Bleasdale S, et al. Arch Intern Med 2007;167:2073



REDUCE MRSA

Cluster-randomized trial in 74 ICUs

MRSA screening and isolation vs.
targeted decolonization of MRSA
carriers vs. universal decolonization

Decolonization: CHG daily bathing +

nasal mupirocin

Result: Universal decolonization
reduced rate of all Primary BSI
significantly. Decreased MRSA BSI
also, but NS.

1 BSI prevented per 99 patients
decolonized.

Huang SS et al. N Engl J Med 2013;368:2255-2265.
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PREVENTING CLABSI:
AT INSERTION

Have a process in place to ensure adherence to infection
prevention practices (e.g., checklist){ll}

Perform hand hygiene prior to catheter insertion or
manipulation {Ili/

Avoid using the femoral artery for central venous access in
obese patients {I}

Consider risks and benefits of different insertion sites

Do not used peripherally inserted CVCs (PICCs) as a strategy to
reduce CLABSI

Use an all-inclusive catheter cart or kit {I1}
Use ultrasound guidance for internal jugular insertion {lI}
Use maximum sterile barrier precautions during CVC

insertion (mask, cap, sterile gown, and sterile gloves;
patient covered with full body sterile drape) {I1}

Use alcohol-chlorhexidine for skin antisepsis {1} ‘
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CLABSI: MAINTENANCE

NO PREP 5SECOND | 10SECOND | 15SECOND
PREP PREP |  PREP

http://allnurses.com/general-nursing-discussion/scrub-the-hub-926648-page5.html

Ensure appropriate nurse-to-patient ratio and limit the use of float nurses in
the ICU {1}

Disinfect catheter hubs, needleless connectors, and injection ports before
accessing the catheter {II}

Remove nonessential catheters {ll}

For non-tunneled CVCs in adults and children, change transparent
dressings and perform site care with a CHG-based antiseptic every 5-7
days or immediately if dressing is soiled, loose or damp {1}

Replace administration sets not used for blood, blood products, or lipids at
intervals not longer than 96 hours {l1}
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PREVENTING CLABSI:
SPECIAL APPROACHES

Use antiseptic or antimicrobial-impregnated CVCs in adult patients {lI} in
specific situations:

Higher than desired CLABSI rate
Patients with recurrent CLABSI
Patients at higher risk of severe sequelae from a CLABSI (e.g. prosthetic valves)

{LIJ}se an antiseptic-containing dressing for CVCs inpatients over 2 mo of age

Use an antiseptic-containing hub/connector cap/port protector to cover
connectors {1}

Use antimicrobial locks for CVCs {l} in specific situations:
HD catheters
Limited access and history of recurrent CLABSI
Patients at higher risk of severe sequelae from a CLABSI

AVOID:
Antimicrobial prophylaxis
Routine replacement of CVCs




PREVENTING CLABSI:
UNRESOLVED ISSUES

Routine use of needleless connectors

IV therapy teams

PICC teams have been shown to reduce BSI (but unknown in
CLABSI, specifically)

Silver-coated catheter connectors
Standard transparent dressings (nonantimicrobial)

Impact of CHG-containing products on CHG-
resistance

DUKE

[ ] DUKE
INFECTION ol o Jik ol mpame ANTIMICROBIAL
controL P 0 [ S B sTEWARDSHIP
OUTREACH OUTREACH
NETWORK NETWORK




Central Line Assoclated
BSI: High Stakes

CLABSI is a rare event. Every case is examined
for root cause.

Public reporting Is the rule
https://www.medicare.gov/hospitalcompare/

Financial penalties for CLABSI are a reality (since
2008) and increasing with VBP.

Reputation may be affected.

2015: Required CLABSI reporting is house-wide
(adult and pediatric ICUs, medical, surgical wards)
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https://www.medicare.gov/hospitalcompare/

Standardized Infection Ratio
(SIR)

Observed N CLABSI / Predicted N CLABSI
SIR >1 rate is higher than comparator

SIR <1 rate is lower than comparator
If predicted <1 then no SIR is calculated

Regression modeling used to calculate “Predicted” based on NHSN
reference population

2015 SIRs based on 2006-2008 NHSN baseline

2016 SIR “re-baseline” based on 2015 NHSN population

Adjustment factors for CLABSI SIR: location/unit type, bed size, medical
%CQ%)LIJaﬁlllatlon, facility type (e.g. children/women’s hospital), birthweight
|

Observed (0) HAls

SIR =
Predicted (P) HAls

https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-guide.pdf
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1. CLABSI in Adult/Pediatric ICUs

North Carolina 2015 CLABSI Highlights in Adult/Pediatric Medical, Surgical and Medical/Surgical Wards & ICUs

North Carolina hospitals reported 626 infections, compared to the predicted 1104 infections.

o This was better than the 2006-2008 national experience.

o This number is larger than the number of CLABSIs reported in previous years.
CLABSI surveillance was expanded to include medical, surgical and medical/surgical wards. In previous years,
surveillance was limited only to adult and pediatric ICUs.
In 2015, North Carolina did not meet the U.S. Department of Health and Human Services goal to reduce CLABSIs by

50% from the 2006-2008 baseline experience.
The most commonly identified organisms from adult and pediatric CLABSI patients were Candida and other

yeasts ffungi.

Table 1. N.C. Central Line Associated Bloodstream Infections (CLABSI) in Adult/Pediatric Medical, Surgical and
Medical/Surgical Wards & ICUs, by Year, 2012-2015

Year

# Observed
Infections

# Predicted
Infections

How Does North Carolina Compare to the
National Experience?

2012

310

637

* Better: Fewer infections than were
predicted (better than the national experience)

2013

315

613

* Better: Fewer infections than were
predicted (better than the national experience)

2014

248

644

* Better: Fewer infections than were
predicted (better than the national experience)

2015*

626

1104

* Better: Fewer infections than were
predicted (better than the national experience)

*In 2015, CLABSI surveillance was expanded to include medical, surgical and medical /surgical wards.

http://epi.publichealth.nc.gov/cd/hai/figures.html




Figure 2.

MNC Central Line-Associated Bloodstream Infections (CLABSI) in Adult/Pediatric ICUs &
Wards

Standardized Infection Ratios (SIR), by Unit Type, 2015
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How to Understand Figure 2:

* In 2015, neurologic ICUs
had the highest number
of observed infections,
performing WORSE than
predicted by the national
experience

s |n 2015, all
adult/pediatric reporting
locations except
neurologic ICUs and burn
ICUs did BETTER when
compared to the national
experience

+ The number of observed
infections in nine of the
16 unit types was higher
than the HHS 5-year goal

http://epi.publichealth.nc.gov/cd/hai/figures.html




Figure 3.

MC Central Line-Associated Bloodstream Infections (CLABSI) in Adult/Pediatric ICUs &
Wards
Standardized Infection Ratios (SIR), by Hospital Group, 2015

2.0

How to Understand Figure 3:

* In 2015 all hospital groups
15 had fewer observed
infections than predicted
and did BETTER compared

to the national experience
10 NHSN Basaline, 2006-2008

SR
-

Hospitals with less than
100 beds were the only
hospital size group that
HMS 5-Year Goal met the targeted HHS 5-
year goal

1-94 beds 100-190 beds  200-300 beds 400+ beds  Primary Medical
School

Affiliation

http://epi.publichealth.nc.gov/cd/hai/figures.html



CLABSI in Adult/Pediatric Medical, Surgical, and Medical/Surgical Wards and ICUs
Standardized Infection Ratios: January 1 — December 31, 2015
Hospital Group: Hospitals with 100 to 199 Beds

HOSPITAL OBS PRED CLD SIR SIR AND 95% CONFIDENCE INT ERVAL
COMPARED TO 2006-2008 NATIONAL BASELINE
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|C effect on primary BSI

The Effect of a Nationwide Infection Control Program o
Expansion on Hospital-Onset Gram-Negative Rod
Bacteremia in 130 Veterans Health Administration Medical
Centers: An Interrupted Time-Series Analysis

I

Michihbike Goto,"? Amy M. J. 0"Shea," Daniel J. Livorsi,"* Jennifer 5. McDanel'* Makoto M. Jones,® Kelly K. Richardson,” Brice F. Beck,
Bruce Alexander,’ Martin E. Evans,*®" Gary A Roselle,**" Stephen M. Kralovic®*" and Eli M. Perencevich™
Yhowa City Viatarans Affairs [\R) Health Care System, and “University of lowa Carver Callege of Medicine, lowa City; *Salt Laks City WA Health Care System, and “University of Uitah School of Medicine,

Salt Lake City: Veterans Haatth Adminisration (VHA) MDAO Progeam Office, *Lexington A Medical Cemer, and "University of Kentutky College of Medicin, Lexingtor: B/HA National Infectious
Diseases Service, “Cincinnati W Madical Center, and ‘ersir( of Cincirnati College of Medicine, Ofia
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Figure 1. Effect of the Methicillin-Resistant Staphylococcus aursus Pravention
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CONCLUSIONS

Healthcare-assoclated bloodstream (BSI) cause
significant morbidity and mortality

The most important risk factor for BSI is presence of a
central venous catheter

Clinical definition and surveillance definition of
catheter-related BSI are NOT the same

A near O rate of CLABSI is possible using existing
technology and appropriate practice strategies

Current guidelines should be followed for the
prevention of CLABSI
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