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Bloodstream Infections (CLABSI)

• Estimated 92,011 CLABSIs occur in 
the United States each year1

• Most bloodstream infections are 
associated with the presence of a 
central line or umbilical catheter (in 
neonates) at the time of or before 
the onset of the infection

Attributable cost estimated $29,156/CLABSI  
$2.7 billion in US/year1

the onset of the infection
• Estimated mortality is 12-25% for 

each CLABSI2
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Objectives

1. Review CDC/NHSN criteria for primary
bloodstream infection (BSI)

2. Define key terms for classifying BSI and central 
line-associated BSI (CLABSI) appropriately

3. Identify CLABSI using case studies

4. Review method for counting patient days and 4. Review method for counting patient days and 
device days

5. Review CLABSI metrics and NHSN output

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef_current.pdf
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Healthcare-associated Infection 
(HAI)

• A localized or systemic condition resulting from an A localized or systemic condition resulting from an 
adverse reaction to the presence of an infectious 
agent(s) or its toxin(s) that 
– Occurs in a patient in a healthcare setting and
– Was not present or incubating at the time of 

admission, unless the infection was related 
to a previous admissionp

• When the setting is a hospital, meets the criteria for 
a specific infection (body) site as defined by CDC

• When the setting is a hospital, may also be called a 
nosocomial infection

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef_current.pdf

Not HAI
• The following conditions are not

infections: 
– Colonization (presence of microorganisms 

on skin, mucous membranes, in open 
wounds, or in excretions or secretions but 
are not causing adverse clinical signs or 
symptoms)

– Inflammation that results from tissue 
response to injury or stimulation by 
noninfectious agents, such as chemicals

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef_current.pdf
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Major & Specific 
Infection Types

CSEP removed 1/1/2010CSEP removed 1/1/2010

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef_current.pdf

LCBI Criterion 1
Patient has a recognized pathogen cultured from one or 
more blood cultures
and

Example: Jon Smith had a PICC line 
inserted on admission (June 1). On 
hospital day 4, he became confused 

and
organism cultured from blood is not related to an infection 
at another site.

p y ,
and experienced chills. Blood cultures 
were drawn which grew E. faecalis.

Mr. Smith meets the criteria for LCBI 
Criterion 1.
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One or more blood 
cultures means that at 
least one bottle from a 
blood draw is reported by 
th  l b t   h i  the laboratory as having 
grown organisms (i.e., is a 
positive blood culture).

Recognized pathogen does not 
include organisms considered 
common skin 
contaminants/commensals. A 
few of the recognized 

etc.

few of the recognized 
pathogens are Staphylococcus 
aureus, Enterococcus spp., E. 
coli, Pseudomonas spp., 
Klebsiella spp., Candida spp., 
etc.

LCBI Criterion 2
Patient has at least one of the following signs or

symptoms:  fever (>38 °C), chills  or hypotension 

andand

signs and symptoms and positive laboratory results

are not related to an infection at another site 

and

common skin contaminant  (i.e. , diphtheroids,

[Corynebacterium spp.],  Bacillus [not B. anthracis] spp.,

commensal

[ y pp ], [ ] pp ,

Propionibacterium spp.,  coagulase-negative 
staphylococci [including S. epidermidis], viridans group 
streptococci,  Aerococcus spp.,  Micrococcus spp.) is 
cultured from two or more blood cultures drawn on 
separate occasions.
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LCBI Criterion 3
Patient < 1 yr of age has at least one of the following 
signs or symptoms: fever (>38 °C core), hypothermia 
(<36 °C core), apnea, or bradycardia 

and

signs and symptoms and positive laboratory results 
are not related to an infection at another site 

and

common skin contaminant (i.e. ,diphtheroids 
[Corynebacterium spp ]   Bacillus [not B  anthracis] spp  

commensal

[Corynebacterium spp.],  Bacillus [not B. anthracis] spp., 
Propionibacterium spp.,  coagulase-negative 
staphylococci [including S. epidermidis],  viridans 
group streptococci,  Aerococcus spp.,  Micrococcus
spp.) is cultured from two or more blood cultures 
drawn on separate occasions.

Note

While LCBI Criterion 3 only 
applies to patients 1 year of 
age or less, Criteria 1 and 2 
may be used for patients of 
ANY age  including infantsANY age, including infants.
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Criteria 2 and 3

The phrase “two or more blood cultures (BC) 
drawn on separate occasions” means:

1. That blood from at least two blood draws 
were collected within two days of each other, 
and

2. That at least one bottle from each blood draw 
is reported by the laboratory as having grown 
the same common skin contaminant organism 
(i.e., is a positive BC)

Determining “Sameness” 
of Two Organisms

If the organism from one culture is identified to both genus 
d i  l l (  S  id idi ) d th  i  and species level (e.g., S. epidermidis) and the companion 

culture identifies only the genus with or without other 
attributes (in this example, coagulase-negative 
staphylococci), then it is assumed that the organisms are the 
same.

Report the genus/species to NHSN  i e  in this example  Report the genus/species to NHSN, i.e., in this example, 
report S. epidermidis. See other examples below:
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Determining “Sameness” 
of Two Organisms

If organisms are speciated (e.g., 
both are B. cereus), but no 
antibiograms are done, or they are 
done for only one of the isolates, it 
is assumed that the organisms are 

 the same.

Determining “Sameness” 
of Two Organisms

If h  i  f  h  l  h  ibi  If the organisms from the cultures have antibiograms 
that are different for two or more antimicrobial agents, 
it is assumed that the organisms are not the same.

Examples:
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Collecting Blood Culture 
Specimens

Ideally, blood specimens for culture should be 
obtained from two to four blood draws from obtained from two to four blood draws from 
separate venipuncture sites (e.g., right and left 
antecubital veins), not through a vascular 
catheter.

These blood draws should be performed simultaneously or 
over a short period of time (i.e., within a few hours).

If your facility does not currently obtain specimens using this 
technique, you may still report BSIs using the NHSN criteria, but 
you should work with appropriate personnel to facilitate better 
specimen collection practices for blood cultures.

Central Line-associated 
Bloodstream Infection (CLABSI)

• Primary BSI that develops in a patient y p p
that had a central line at the time of or 
within the 48 hours prior to  infection 
onset

• Primary BSI is a BSI that is not secondary 
t   i f ti  t th  itto an infection at another site

NOTE: There is no minimum time period that the central line 
must be in place in order for the BSI to be considered central 
line-associated.
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Secondary BSI
• If the primary HAI site is cultured, the secondary BSI must 

yield culture of the same organism and exhibit the same 
antibiogram as that of the primary siteantibiogram as that of the primary site
– Patient with identical E coli isolates from urine and blood 

specimens meets criteria for an SUTI HAI; report as SUTI with 
secondary BSI

• If the primary HAI site is not cultured, the secondary BSI 
must be a pathogen appropriate for the primary site
– Patient with post-op abscess detected by CT scan meets criteria for y

GI tract infection and has positive blood culture for Bacteroides
fragilis; report as SSI-GIT with secondary BSI

• HAI definition and site-specific criteria found in Chapter 17 
of NHSN Manual (latest version July 2010)

http://www.cdc.gov/nhsn/PDFs/pscManual/17pscNosInfDef_current.pdf

http://www.cdc.gov/nhsn/PDFs/Newsletters/May09.pdf
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Central Line

A vascular infusion device that terminates 
           at or close to the heart or in one of the 

great vessels and is used for infusion, 
withdrawal of blood, or hemodynamic 
monitoring.

Great Vessels
The following are considered great vessels for 
the purpose of reporting CLABSI and p p p g
counting central-line days
 Internal jugular veins
 Subclavian veins
 Brachiocephalic veins
 Superior vena cava
 Aorta
 Pulmonary artery
 Inferior vena cava
 Common Iliac veins
 External iliac veins
 Femoral veins
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Infusion
• Introduction of a solution 

through a blood vessel via a 
h  lcatheter lumen

• Includes:
– Continuous infusions such as 

nutritious fluids or medications 
– Intermittent infusions such as 

flushes or IV antimicrobial flushes or IV antimicrobial 
administration

– Administration of blood or blood 
products in the case of 
transfusion or hemodialysis

Key Terms

• Location of attribution
      – CLABSIs are attributed to the inpatient 

location where the patient was assigned on 
the date the HAI was identified.

• Transfer rule
– If a device-associated infection develops  p

within 48 hours of transfer from one 
inpatient location to another, the infection 
is attributed to the transferring location.

http://www.cdc.gov/nhsn/PDFs/pscManual/16pscKeyTerms_current.pdf
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Case Studies

Case 1

James is a 28 year old patient with a 
central line who is 3 days post colon central line who is 3 days post colon 
surgery. He spikes a fever and has blood 
cultures x2 drawn; 1 set is negative, 1 
bottle from the second set is positive for 
Bacillus cereus. His doctor orders 
antibiotics and notes “postop sepsis” in 
the chart.

How should this be reported?

Not an HAI
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• A patient with a PICC placed in 
another facility has been in our 
hospital for the past week and now 

Case 2

p p
has a blood culture growing 
Acinetobacter baumanii.

Is this a BSI? 

I  hi   CLABSI?   

Yes, Criterion 1

Is this a CLABSI?   

Should it be attributed to our 
hospital or to the facility that placed 
the PICC?

Yes

Our hospital

Case 3
• Day 1: One-day-old twin male infant admitted 

and emergently transferred to Neonatal 
I t i  C  U it   V t d i  i l tt d i  Intensive Care Unit.  Vented in isolette during 
transport.  Peripheral IV in scalp, IV fluid at 
1cc/hr with Prostin (0.05mcg/kg/min) started 
prior to transport, and umbilical catheter 
inserted upon admission to NICU.

• Neonatal History: Gestational age = term 
infant, birth wt. 1810 grams, Apgars 8 & 9.   A 
cardiac echocardiogram showed transposition 
of the great vessels of the heart.
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Case 3

• Day 3: Repair of Patent Ductus Arteriosus and 
Atrial Septal Defect performed; later that day p p ; y
the umbilical catheter site was noted to be 
slightly red.  

• Day 4: Umbilical catheter site remained slightly 
red and a low grade temperature developed.  

• Day 5: Umbilical line was pulled, blood cultures 
were drawn and the umbilical catheter tip was were drawn and the umbilical catheter tip was 
sent for culture.  

• Day 6: Continued elevated temp of 38.1°C and 
antibiotics were started. 

Case 3
• Day 7: Blood cultures and umbilical catheter tip all were 

positive for Staphylococcus aureus (MSSA). Antibiotics 
adjusted.j

• Does this patient have an HAI?
– Yes, LCBI criterion 1

• Is it central line-associated?
– Yes, to the umbilical catheter

• If the patient also had a non-umbilical central line at 
the same time, how would the device-day data be the same time, how would the device day data be 
recorded?
– As 1 umbilical catheter day (see PS Manual 

chapter 14, p 22, May 2010)
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An 81 year old patient was in MICU for a week with a 
central line in place the entire time. Just prior to discharge 
from the MICU to a medical ward, the line was pulled.  

Case 4

, p
Within 36 hours, she became disoriented and hypotensive.  
Blood cultures x 2 were drawn and 3 of 4 bottles grew 
micrococci and coagulase-negative staphylococci. 

Is this a BSI? Yes, Criterion 2

Is this a CLABSI?

Location of attribution?

Organism(s)?

Yes

MICU

Micrococci and CoNS

Case 5
• Patient admitted to MICU on 1/21 due to GI bleed

L b l i  li  l d  1/22• L subclavian line placed on 1/22
• 1/28 patient spikes fever (102.1°F); blood specimen 

for culture drawn through the line x 1; line removed 
and tip sent for culture

• 1/30 blood and tip cultures positive for coagulase-
negative staphylococciegat e stap y ococc

Is this a CLABSI? No
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Case 6
• Patient had a tunneled central line placed in your hospital 

due to failure of a hemodialysis fistula on April 8. He was 
discharged after 3 days and continued on outpatient 
hemodialysis in the communityhemodialysis in the community.

• Patient was readmitted on August 22 with overwhelming 
sepsis with positive VRE blood cultures, and expired in the 
ICU.  

• Would this be a CLABSI attributed to your hospital because 
the tunneled central line was inserted in your hospital and 
the infection occurred within one year of insertion?y
– No; tunneled lines are not implants since they are 

accessed routinely and the infection occurred more 
than 48 hours after discharge from your hospital.

– This is likely attributable to the outpatient dialysis 
facility and you should notify them.

CLABSI Summary Data
Summary data are used to calculate HAI incidence 
density rates, device utilization ratios,  and density rates, device utilization ratios,  and 
standardized infection ratios

1. Patient days
2. Central line-days

Incidence density rate for CLABSI =
# CLABSI / # Central line-days x 1000C S / Ce t a e days 000

CL utilization ratio = # Central line-days / # Patient days

Standardized infection ratio (SIR) =  O / E



10/27/2010

18

Collecting Summary Data
Patient Days: At the same time 

every day, count the number of y y,
patients on the unit.

Device Days: Data collected differs 
according to surveillance 
location, however the constants 
are:are:

• Count at the same time every day
• Count the number of patients with 

one or more devices (e.g., pt with 2 
central lines gets counted as1day)

Collecting Summary Data

– Specialty Care Area (SCA)*:
# ti t  ith t t l li• # patients with permanent central lines

• # patients with temporary central lines
• Patients with both, count as temporary 

line day*

*Adult and pediatric SCA locations: Long Term 
Acute Care, Bone Marrow Transplant, Acute Dialysis, 
Hematology/Oncology, Solid Organ Transplant 
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Collecting Summary Data

– Neonatal Intensive Care Unit (NICU): 
stratified by birthweight:stratified by birthweight:
• # patients with central line
• # patients with umbilical line
• Patients with both, count as umbilical line 

day*

      Patient days must be stratified by birthweight also.

Collecting Summary 
Data

If count at noon, Patient ADT VascularIf count at noon, 
how many central 
line-days?

A.6

B.5

C.3

101  Smith Home @ 9 am PICC home w/ pt

102  Washington Day 3 Peripheral IV

103  Doe Adm 10 am IJ CL inserted at 
2 pm

104 -----

    D.2

E.0

105 Chen Day 2 Swan Ganz and
PICC

106  Jones Day 8 Subclavian CL 
cont

107  Gonzales D/C to nursing 
home @ 4 pm

Peripheral line 
d/c at 1 pm
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Entering ICU/Other Locations 
Summary Data into NHSN

Entering SCA Summary Data



10/27/2010

21

Entering NICU Summary 
Data

Umbilical 
catheters

Other 
central lines

CLABSI Analysis: 

Standardized Infection Ratio (SIR)
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Using the Standardized 
Infection Ratio (SIR) as an HAI 

Metric
 Based on Standardized Mortality Ratio (SMR)

 Used extensively to report public health data

 Compares the mortality experience in one facility to that in a 
standard population (referent population)

 SIR compares the HAI experience

SIR = Number observed HAI / number expected HAISIR  Number observed HAI / number expected HAI

SIR = O / E

If the observed # of HAI = expected # HAI, the SIR will be 1
SIR >1 = more HAI than expected
SIR <1= fewer HAI than expected

Advantages of SIR as a Device-
associated HAI Metric

 Adjusts for factors most often affecting infection risk
 Location type

 Facility characteristics (for some location types)

 For NICU, birthweight category

E i  t  d t d th  i id  d it  t Easier to understand than incidence density rates
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Computing a Facility’s SIR for
Device-associated HAI

 Number of Observed (O) Number of Observed (O)
 Number of DA-HAI at that facility during time period

 Number of Expected (E)
 Multiply the referent stratum-specific rates by the number of 

device-days in each stratum; divide by 1000 

 Sum the number of expected HAI across the strata

Type of ICU 
Location

# 
CLABSI

# Central 
line-days

CLABSI 
Rate

NHSN 
Rate 

(referent)

p-value Expected 
# of 

CLABSIa

Medical 2 380 5.26 2.0 0.09 0.76

Computing a Facility’s CLABSI SIR:  Example

cardiac
Medical 1 257 3.89 2.6 0.15 0.67

Med/Surg 3 627 4.78 1.5 0.11 0.94

Neurosurg 2 712 2.81 2.5 0.32 1.78

Total 8 1976 4.05 --- --- 4.15

SIR = 1.98b

aCalculated as the NHSN rate x # of central line-days / 1000 ;  for Medical  
cardiac ICU,  2.0 x 380 / 1000 = 0.76
bCalculated as the total # of CLABSI observed divided by the total # CLABSI 
expected; 8 / 4.15 = 1.98 (i.e., 98% more CLABSI than expected)
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CLABSI Data Analysis in NHSN

CLABSI Rate Table 
f  ICU/Othfor ICU/Other
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CLABSI Rate Table for NICU

Sample SIR CLABSI Output

http://www.cdc.gov/nhsn/PDFs/Newsletters/NHSN_NL_OCT_2010_final.pdf
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