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Healthcare-associated Infections
in ICU

 ICU-acquired infections
—ICU: < 10% of total beds in most hospitals
— More than 20% of all nosocomial infections

— Substantial morbidity, mortality, and hospital
COSts

* Infections and sepsis

— The leading cause of death in non-cardiac
ICU

— Accounts for 40% of all ICU expenditures

Infect Dis Clin North Am 7997 11479,
JAMA 2009 302:2323.



The Most Important
Healthcare-associated Infections in the ICU

e CRBSIs: catheter-related bloodstream
Infections

» VAP: ventilator-associated pneumonia

« CAUTIs: catheter-associated urinary tract
infections



« O]=F, NNIS: National Nosocomial Infection
Surveillance

. Sk, KONIS: Korean Nosocomial Infection
Surveillance System
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Table 9. Comparison of thedevice utilization ratios and the rates of device-associated mfections from 2011 through 2016

July 2011-  July 2012-  July 2013-  July 2014-  July 2015-

Parameter June 2012 June 2013 June 2014  June 2015  June 2016

No. of hospitals g1 01 94 06 103
No. of units 143 161 166 169 178
Patient-days 698,595 867.683 832428 883.138 945605
Device-days

Urinary catheter-days 590,793 679.076 701,932 745767 795.466

Central line-days 362.576 426.783 437.456 457888 481302

Ventilator-days 282 472 321,601 340,075 360,053 388 408
No. of infections

Urinary catheter-associated UTI 1366 854 846 675 702

Central line-associated BSI 1.091 1.096 1.021 932 1,058

Ventilator-associated PNEU 481 526 498 443 389
Device Thlizaton Tato (957 CIJ [fange"]

Urinary catheter 0.85 0.78 0.84 0.84 0.84

(0.849-0.851) (0.779-0.781) (0.839-0.841) (0.839-0.841) (0.839-0.841)
[0.71-097] [0.70-098] [0.71-097] [0.69-098]  [0.69-0.98]

Central line 0.52 0.49 0.53 0.52 0.51
(0.519-0.521) (0.489-0.491) (0.529-0.531) (0.519-0.521) (0.509-0.511)
[030-0.79]  [0.29-0.80] [0.29-0.79] [0.30-0.77]  [0.29-0.77]

Ventilator 0.40 0.37 041 041 0.41
(0.399-0.401) (0.369-0371) (0.409-0.411) (0.409-0.411) (0.409-0.411)
[020-065] [0.17-0.66] [021-062] [0.190.63] [0.22-0.62]

Rate per 1.000 device-days (95% CI) [range®]
Unmnary catheter-associated UTI 2.26 1.26 121 091 0.88
(2.14-2.39) (1.18-1.34) (1.13-1.29) (0.84-0.98) (0.82-093)
[0-3.61] [0-4.08] [0-2.71] [0-2.32] [0-1.92]
Central line-associated BSI 301 2.57 233 204 2.20
(2.84-3.19) (2.42-2.72) (2.20-2.48) (1.91-2.17) (2.07-2.33))
[0-6.64] [0-7.35] [0-5.08] [0-3.99] [0-4.47]
Ventilator-associated PNEU 1.70 1.64 146 1.23 1.00
(1.56-1.86) (1.50-1.78) (1.34-1.60) (1.12-1.35) (0.91-1.11)
[0-3.96] [0-6.67] [0-3.93] [0-3.89] [0-2.80]




Table 11

Multivariate analysis of risk factors for catheter-associated urinary tract infection
(CAUTI), central line-associated bloodstream infection (CABSI), and ventilator-
associated pneumonia (VAP)

Variable OR (95% CI) P-value
CAUTI
Seoul area® 1.36 (1.03-1.80) 0.032
Major teaching hospitals 1.99 (1.18-3.37) 0.010
University-affiliated hospitals 0.51 (0.30-0.87) 0.013
CABSI
Seoul area® 1.99 (1.33-2.98) 0.001
Medical ICU 1.39 (1.04-1.84) 0.026
VAP
Number of beds (>900)° 0.52 (0.30-0.92) 0.026
Surgical ICU 2.20(1.51-3.20) <0.0001
Beds per infection control professional 1.13 (1.04-1.23) 0.003

OR, odds ratio: CI, confidence interval: ICU, intensive care unit.
4 Reference variable for area: Southern metropolitan area.
b Reference variable for number of beds: 400-6909.

J Hosp Infect. 2070 Jul;75(3):195-9.



Korean National Healthcare—associated Infections Surveillance
System (KONIS) Report: Data Summary from July 2016 through
June 2017

Table 8. Susceptibilities of major pathogens isoclated from patients with

nosocomial infections

MNo. of resistant /

Organism total isolates (%)
Methicillin—resistant Sraphyviococcus aureus 338 / 424 (79.7)
Vancomyvcin-resistant Enrerococcus faecalis 21/ 325 ( 6.5)
Vancomyvcein-resistant Enrerococcus faecium 220 / 504 (43.7
Cefotaxime-resistant Escherichia coli 192 / 338 (56.8)
Cefotaxime-resistant flebsiella pneumoniae 225 / 328 (68.6)
Ciprofloxacin—resistant Escherichia coli 210 / 340 (61.8)
Ciprofloxacin-resistant Alebsiella pneumoniae 207 / 322 (64.3) 2.7%, 2013I_|j
Imipenem-resistant /\/ebsiella pneumoniae 39 /322 (12.1)]] 7.0%, 2014"5
Imipenem-resistant Fseudomonas aeruginosa 122/ 270 (45.2) 14.7%, 2015'—5

Imipenem-resistant Acinetobacrer baumannii 434 / 487 (89.1)




A Rapid Rise
In the Rate of Resistance

60

50 -
40

(%) 30 m 1999
50 W 2006
; amnil

VRE MRSA CRPA CRAB ESBL CRE

From the National Healthcare Safety Network System (NHSN),
United States

Am J Infect Control 2000, 28429,
Infect Control Hosp Epidemiol 2008 29:996.



Predisposing Factors

Older age
Malnutrition

Lack of functional independence
Long hospital courses prior to the ICU admission

Frequent encounters with healthcare environments,
equipment or healthcare personnel

Indwelling devices such as central venous catheters,
urinary catheters, and endotracheal tubes

Recent surgery or other invasive procedures

Receipt of antimicrobial therapy prior to the ICU
admission



SENIC project

SENIC: Study on Efficacy of Nosocomial Infection Control

Relative change in NI in a 5 year period (1970-1975)

Without infection control
% 01
With infection control
-10 1
-20 7
307 -27%
-31% -32%
40 - -35% ° .35% ’

Haley RW et al. American Journel of Epidemiology ,1985
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MRSA ~ CRAB "~ CRPA VRE
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« 1998 11.3/1,000 catheter-days
= 2002'3 1.6/1,000 catheter-days

* Crit Care Med. 2004;32(10):2014-20.
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Urinary Catheter Bundle
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Aspiration O|%}: Head of Elevation
HOB at 30-45°

-8 w‘
CDC Guideline for Prevention of Healthcare Associated
Pneumonias 2004 ATS / IDSA Guidelines for VAP 2005
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Subglottic Aspiration

Secretions pool here
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Active Surveillance Culture

A MRSA Clinical Culture B MRSA Bloodstream Infection
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Active Surveillance Culture

140 B Intervention ICUs  [] Centrol ICUs
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Figure 3. Monthly Incidence of Colonization or Infection with Methicillin-Resistant Staphylococcus aureus (MRSA)
or Vancomycin-Resistant Enterococcus (VRE) among Patients in Intensive Care Units (ICUs).

N Engl J Med 20717, 364:1407-1418
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Active Surveillance Culture

Incidence/ 100,000 patient-days
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« Mupirocin #11, Chlorhexidine bathing



Daily Chlorhexidine Bathing

Cumulative Probability of Primary BSI
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N Engl J Med 2073 368:533-542



Chlorhexidine gluconate [(CHG) replaces routine bathing for entire ICU stay.
Do MOT use scap baeloww the jawline. Certain scaps and lotions can inactivate CHG.
COnly use CHG-compatible lotions and/or barrier products.

Dispose of all cloths in the trash. Do NOT flush.

BATHE WITH CHG USING FIRM MASSAGE TO REMOVE BACTERILA

INCOMNMTINENCE:

-

LI I |

Clean withh chux and water, NOT socap.
Then bathwe withh CHG cloths, air diry.
Use as many CHG cloths as neadad.
Apply CHG compatible barrier.

Repeaeat throughouwt the day, as neadad.

LINES AND TUBES:

-

-
-

CHG is safe on lines, tubes, and
devices.

Bathe with CHG right up to dressing.
O kay to bathe over occlusive
dressings.

After P thing skKin, clean 6 inches of
tubesiFoley nearest patient.

Abdomen then groim anmnd perimnewurn.
Right leg and foot.

Left leg and foot.

oMLY USE CHG CLOTHS BELOWW THE JAWLINE

NMeck, shoulders, and chest.

Both arms and hands.

Back of neck, back, and then buttocks.

Skin may feel sticky for a few minutes.
Do MOT wipe off. Allow to air diry.

Front

Back
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Broken Window Theory
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Conclusion and Proposal
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