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Old friends, New Faces 

Ebola in Guinea 

Plague in Madagascar  

Dengue in SE Asia, South and Central 
America,  

Polio in Afghanistan, Cameroon, 
Ethiopia, Kenya, Nigeria, Pakistan, 
Somalia, Syrian Arab Republic 

MERS-CoV in KSA 

CRE and CPO everywhere 

H7N9 Appropriate paranoia 

 

 

 



Price, CID 2014 

•Prospective 14 month MSSA/MRSA 
surveillance study in single ICU 

•Whole Genome Sequencing vs 
Traditional epidemiologic definition + 
Spa typing   

•184/1109 pts had SA on admission, 44 
new acquisitions during ICU stay, 
acquisitions 

 

•only 18.9% can be explained by 
patient-patient transmission.  
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Eyre, NEJM 2013 

Retrospective 3.6 year study, WGS comparison 
of 2377 C. difficile positive isolates from 4 
hospitals 

1223 isolates sequenced (3:1 
inpatients:outpatients) 

only 333 (35%) genetically related (< 2 SNV) 
from a previous case 

428 (45%) >10 SNVs = genetically unique 

126 (13%) had ward contact  

29 (3%) had overlapping stay but not ward 
contact  

21 (2%) had both ward contact and 
overlapping stay 

 



Whole Genome 
Sequencing 

WGS provides high level discrimination 

allowing for improved surveillance of 

transmission events 

 

A minority of CDI transmission in a 

community in the UK is caused by 

symptomatic patients 

 

What is the contribution of other 

sources to CDI transmissions?  



Vertical vs Horizontal Approaches 

Bacteria Virus Fungus Parasite 

MRSA CPO Etc… 

Covered extensively by E. Bryce and A. Mcgeer 

  



Climo, NEJM 2013 

•Multicenter, cluster-randomized, non-
blinded crossover trial 

•9 ICUs/BMTU, 6 hospitals, 7727 patients 

•Daily washing with CHG washcloths vs 
control washcloths 

•Daily CHG washing of adult patients in 
ICU reduced (1) MRDO acquisition and (2) 
BSI rates 

•(1) MDRO acquisition (5.10 vs 6.60 cases/ 1000 pt days, 
P=0.03) 

•(2) BSI rate (4.78 vs 6.60 cases / 1000 pt days, p=0.007) 
driven by CNS reductions 

•did not detect MRSA or VRE high-level 
resistance to chlorhexidine 

 





Milstone, SCRUB trial, 
Lancet 2013 
•Non-blinded, cluster-randomized, 
cross-over trial 

•10 pediatric ICU, 5 hospitals, 1521 
patients 

•Daily CHG bathing vs soap and 
water 

•Daily CHG bathing in pediatric ICU 
decreased BSI rates  

•PP: CHG 3.28/1000 pt days vs 
Control 4.93/1000 pt days  

•AE with CHG:  1.2 per 1000 pt days 

 







Huang, REDUCE MRSA 
trial, NEJM 2013 

• Cluster-randomized trial 

•43 hospitals,ICU,  74,256 patients 

•(1) MRSA screening + isolation vs (2) 
targeted decolonization vs (3) 
universal decolonization 

 

•Universal decolonization more 
effective than targeted 
decolonization or screening and 
isolation for reducing BSI and for 
MRSA acquisition 

 





Derde, Lancet Inf Dis 
2014 

Multicenter, 13 adult ICUs, interrupted time 
series and cluster randomized trial 

 

interrupted time series to assess: improved 
hand hygiene + chlorhexidine body washing 
 decreased MRSA acquisition, but not 
VRE or HRE (highly resistant 
Enterobacteriaceae) 

 

cluster randomized trial to assess: PCR 
screening for MRSA,VRE + chromo HRE vs 
conventional chromo screening   no 
difference in acquisition of AROs 





Chlorhexidine Washing 

daily chlorhexidine washing in ICU 

(+/- mupirocin): 

-decreases acquisition of MRSA-

decreases BSI   

-*more effective than targeted 

decolonization or screening and 

isolation 

But: 

-what about resistance? VRE? CRE? 

-what about non-ICU wards? 



Harris, JAMA 2013 
•Cluster-randomized trial 

•20 hospitals, 20 ICUs, 26 180 patients 

•Universal gloves and gowning vs usual 

care 

 

•Intervention did not 

decrease MRSA and VRE 

acquisition (10 endpoint)  
•MRSA assessed alone was statistically significantly 
different 







Mehotra, ICHE 2013 

Prospective cohort study, 528 patients  

admission, day 3, 7, 14, discharge 
surveys 

on discharge HCAHPS 

20% perceived problem with care 

 

contact precautions associated with 
perceived concerns with care (OR 
2.05, 95% CI 1.31 -  3.21, p<0.01)  

 



Universal gown/glove 
policy 

An ICU policy requiring universal gowning 
and gloving: 

-did not decrease MRSA and VRE 
acquisition 

-impacted hand hygiene *after* patient 
contact, but not before 

-decreased patient interaction, but 
(contrary to a previous study), adverse 
events was not SS different 

 

Patients perceived problems with care when 
under contact precautions 

 



Schweizer, BMJ 2013 
• Meta-analysis of decolonization 

bundles to decrease SSI’s in 

cardiac and orthopedic surgery 

• 39 studies 

• Nasal decolonization: 17 studies 

pooled RR 0.39 (95% CI 0.31-0.5) 

• all patients decolonized RR 0.40 

(95% CI 0.29 – 0.55) 

• SA + patients decolonized RR 

0.36 (95% CI 0.22 – 0.57) 

 

 

 

 







Environmental / Equipment Cleaning   
Why is it important? 





Stiefel, ICHE 2011 

•Single center surveillance study of 

40 MRSA colonized patients 

•Compared acquisition of MRSA 

from examining an MRSA+ patient 

(4 sites) vs touching the patient’s 

environment (4 sites) 

•Similar likelihood of acquiring 

MRSA from patient (40%) as the 

environment (45%) 



Manian, ICHE 2011 

•Convenience environmental 

surveillance of  

•312 rooms after C/D (clean/disinfection)  

•134 rooms after C/D + HP vapor 

•37 rooms after C/D + HP vapor + C/D 

•Manual cleaning is not sufficient: 

26.6% of rooms had > 1 ARO after C/D 

• HP vapor was effective in eradicating 

ARO’s from the environment 



Otter, AJIC, 2013 



Passaretti, CID 2013 

•Prospective cohort study, single 
center, 6 wards, 6350 patient 
admissions 

•Standard cleaning vs standard 
cleaning + hydrogen peroxide vapor 

•Patients in  HP vapor disinfected 
rooms had a reduction in VRE 
acquisition vs standard (2.4 /1000 
pt days vs 11.6 /1000 pt days) 

•No difference in MRSA, MDR GNB, 
CDI 



UV-C Machines and HAI’s 
D. Anderson at Duke, 9 hospitals, cluster-randomized trial with (1) TRU-D + bleach vs 

(2) TRU-D + quats vs (3)  bleach only vs (4) quats only 

Results pending… 



Schmidt, ICHE 2013 
•Prospective, unblinded, 
environmental  surveillance study 

•Single ICU, 3  Beds with copper 
bedrails vs  3 Beds with plastic 
bedrails sampled   

•Sampled before clean, then serially 
after cleaning up to 7 hours 

•Total of 75 observations for each 

•Manual cleaning did not reach 
benchmark  

•Copper bedrails  consistently 
limits the CFU of bacteria 
compared to plastic bedrails 

 





Salgado, ICHE 2013 

•Non-blinded, randomized control trial 

•3 ICU’s,  650 patients 

•ICU rooms with copper clad surfaces 
(bed rails, overbed tables, IV poles, 
visitor arm chairs, +/- nurse button, 
computer peripherals) vs standard 
items 

•Patients in copper-clad ICU rooms 
had statistically significantly  lower 
HAI / colonization with MRSA or VRE 

  





Silveria JAC 2014 

 

Use of copper may select for 

Enterococcus with copper tolerance 

genes 

 

these genes appear to be co-

mediated with resistance to first line 

antibiotics 



Environmental Cleaning 

the patient environment contributes 
to acquisition of ARO’s 

manual cleaning is important but 
oftentimes suboptimal 

technologies that may supplement 
manual cleaning: HP vapor, UVC, 
antimicrobial surfaces 

important questions: can increased 
disinfection of high touch surfaces 
decrease HAI? How often should it be 
done? Is bioburden reduction enough 
or is eradication necessary? 



Summary  

 WGS may be the future of typing, improved 
discrimination 

 Substantial genetic variability in MRSA, C. 
difficile points to sources we have yet to 
determine 

 No one method is sufficient to prevent HAIs 

 Ceiling for long-standing practices? 

 impact of gowning and gloving policies 

 Emergence of decolonization as infection 
prevention 

 Chlorhexidine bathing 

 Pre-surgical decolonization 

 Manual Cleaning isn’t good 
enough  

 ARO’s stick around the 
patient environment 

 the environment can 
transmit ARO’s to HCW’s 

 Evidence for environmental 
hygiene is improving 

 Technologies to supplement 
manual cleaning: HP vapor, 
UVC, antimicrobial surfaces 

 



Marchetti, Rossiter 
J Med Econ 2013 

•Previous CDC estimate: $28-45 
billion in direct costs for HAI’s in US 
hospitals 

•This study updates those estimates 
and added Indirect costs 

•Total HAI societal costs 
$96-147 billion annually 



DiBiase, ICHE 2014 

•Dreaded “July effect” 

•Assessed effect of new trainees in 
July at a tertiary care academic 
hospital 

•Simple 3 month pre vs post July 

•Outcome: ?difference in HAI? 

•Found no difference in overall 
HAI’s – stop blaming the newbies! 

 

 



Olson, J Econ Entomol 
2013 
•Bed Bugs can survive below 

freezing temperatures 

•-16C x 80h or -20C x 48h is needed 

to achieve 100% kill 



Thank You / Questions? 

Thanks to Drs. E. Bryce, N. Rau, and 

E. Blondel-Hill, C. Lowe for their 

assistance 


