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721,800

HAIs in the United States



WA State Acute Care Hospitals





What works to prevent 
HAIs…
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Direct Human Transmission

MRSA
Influenza
Norovirus
Scabies
hepatitis B
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Indirect Transmission
HCW hands
Surfaces, water, air
Catheters, devices
Instruments
Toys
Clothing



Indirect Transmission
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The 
Epi 
Triangle:
Opportunities
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Surfaces

High Touch
Railings
Pumps
Door handles
Supply carts

Low Touch
Toilets
Sinks
Monitors
Mobile work stations



Microbial Survival

Kramer, BMC ID, 2016



Surfaces: Actions

- Minimize surfaces
- Make them easy to clean
- Schedule and train to clean all surfaces/objects regularly
- Challenges:

- Who is responsible?
- Is it getting done?
- How to monitor?

CDC.gov



Surfaces

CDC.gov



Vertical 
interventions: 
MRSA, VRE, ESBL, 
CDI, TB – Isolation 
and Precautions



VA MRSA Initiative

N Engl J Med 2011;364:1419-30

• Decreased transmission

• Reduced HAIs
• MRSA VAP
• MRSA CLA-BSI
• C. difficile in non-ICU
• VRE in ICU and 

non-ICU



Horizontal interventions: 
HH, SSI bundles, CL bundles



- Hand hygiene
- Full barrier precautions
- Chlorhexidine skin prep
- Avoid femoral vein
- Remove unnecessary 

catheters



Reduction in mean rate from 7.7 to 1.4 per 1000 catheter-days
N Engl J Med 2006;355:2725-32

Months After Implementation

M
ed

ia
n

 B
lo

o
d

st
re

am
 In

fe
ct

io
n

s 
p

er
 1

00
0 

C
at

h
et

er
-D

ay
s

Bundle in Action: Keystone Project



Huang, NEJM, 2017

43 Hospitals Randomized:

• Group 1: Nasal surveillance cultures and 
contact precautions

• Group 2: Similar to group 1 plus 5 day 
decolonization with mupirocin and CHG baths 
for those with MRSA

• Group 3: No screening, contact precautions 
used, all patients received 5 day colonization 
with mupirocin and CHG baths

Targeted vs Universal Decolonization to Prevent ICU 
Infection



Vu, J Am Coll Surg, 2017

Colorectal SSI Prevention Bundles



Colorectal SSI Prevention Bundles

Vu, J Am Coll Surg, 2017





Carbapenem-Resistant Acinetobacter



HMC CLA-BSI 2008-2017



 VAP Prevention 2003-2010



Microorganism Early Onset
(N=30)

Late Onset 

(N=138)

MSSA 8 (27%) 21 (15%)

Haemophilus 8 (27%) 20 (14%)

Strep pneumoniae 6 (20%) 1 (0.7%)

Alpha heme strep 5 (17%) 20 (14%)

MRSA 3 (10%) 32 (23%)

Acinetobacter 3 (10%) 44 (32%)

Enterobacter 2 (7%) 4 (3%)

Pseudomonas 0 (0%) 13 (9%)

 VAP Pathogens 2003



 Late VAP- Yes Change!



C. difficile
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First C. diff 
Summit

9/18/2018

Second C. diff 
Summit

10/27/2018 Pop-Up notifying RN’s of 
prior C. diff test < 7 days 

turned on 1/19/2018

Kefir roll-out in TSICU



Order Set Implemented & 
RNs no longer able to order

August 2018





Candida auris

-Discovered in 2009
-Simultaneous emergence in 4 different 
areas of the globe, with 4 different clades

-Challenge for many labs to identify
-Multi-drug resistant
-Hardy and sticks to environment







Candida auris 



Candida auris 
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Escherichia coli– 2016
Drug % Susceptible
Ampicillin 17%

Amox-Clavunate 65%

Amikacin 99%

Aztreonam 70%

Ciprofloxacin 60%

Cefotaxime 66%

Cefuroxime 61%

Gentamicin 80%

Meropenem 99%

TMP/SMX 24%



Klebsiella pneumoniae – 2016
Drug % Susceptible
Ampicillin 0%

Amox-Clavunate 49%

Amikacin 92%

Aztreonam 44%

Ciprofloxacin 57%

Cefotaxime 43%

Cefuroxime 36%

Gentamicin 64%

Meropenem 84%

TMP/SMX 47%





AMS



  

• Training and admin controls
• Engineering controls
• Work practice controls
• Personal protective equipment

HIERACHY OF HEALTH AND 
SAFETY CONTROLS



The Key to the Future of IPC
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• Hand hygiene: 

http://www.who.int/gpsc/5may/MDRO_literature-review.pdf
• Transmission-based precautions: 

http://www.wsha.org/wp-content/uploads/Standardization_Ap
pendix_A.pdf
• PPE: https://www.cdc.gov/hai/prevent/ppe.html
• CDC CME on IPC: 

https://www.cdc.gov/infectioncontrol/training/cme-info.html
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