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Disclaimer	
  

The	
  content	
  of	
  this	
  presenta5on	
  is	
  solely	
  the	
  
responsibility	
  of	
  the	
  speaker	
  and	
  does	
  not	
  
necessarily	
  represent	
  the	
  official	
  view	
  of	
  	
  

Harvard	
  Catalyst,	
  Harvard	
  University,	
  its	
  affiliate	
  
academic	
  healthcare	
  centers,	
  or	
  its	
  corporate	
  

contributors.	
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Disclosure	
  

The	
  speaker	
  has	
  no	
  relevant	
  disclosure	
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Outline	
  

•  The	
  scope	
  of	
  the	
  Clostridium	
  difficile	
  Infec5on	
  (CDI)	
  
•  Preven5ve	
  measure	
  to	
  reduce	
  risk	
  of	
  transmission	
  in	
  
healthcare	
  se:ngs	
  

•  Important	
  role	
  of	
  the	
  environment	
  in	
  CDIs	
  
•  Efficacy	
  (or	
  lack	
  thereof)	
  of	
  rou5ne	
  cleaning	
  of	
  hospital	
  
room	
  surfaces	
  

•  “Touchless”	
  technologies	
  as	
  an	
  adjunct	
  to	
  terminal	
  
cleaning	
  and	
  disinfec5on	
  of	
  hospital	
  rooms	
  

•  Impact	
  of	
  intensive	
  cleaning	
  and	
  disinfec5on	
  on	
  
hospital	
  CDI	
  rates	
  

•  Conclusions	
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C.	
  difficile	
  Coli5s	
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C.	
  difficile	
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The	
  Scope	
  of	
  C.	
  difficile	
  Infec5on	
  (CDI)	
  

•  CDI	
  is	
  the	
  most	
  common	
  cause	
  of	
  nosocomial	
  
diarrhea	
  in	
  the	
  industrialized	
  world	
  

•  In	
  some	
  regions	
  of	
  the	
  U.S.	
  ,	
  CDI	
  incidence	
  is	
  
higher	
  than	
  MRSA	
  healthcare-­‐associated	
  
infec5ons	
  

•  	
  CDI	
  is	
  the	
  most	
  common	
  infec5ous	
  cause	
  of	
  
diarrhea	
  in	
  nursing	
  homes	
  

•  94%	
  of	
  CDI	
  cases	
  in	
  the	
  U.S.	
  are	
  healthcare-­‐
associated	
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Na5onal	
  Hospital	
  Discharge	
  Survey,	
  Annual	
  Files,	
  1996-­‐-­‐2009.	
  	
  
Available	
  at	
  h>p://www.cdc.gov/nchs/nhds.htm	
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The	
  Scope	
  of	
  CDI	
  

•  CDI	
  incidence	
  has	
  increased	
  significantly	
  in	
  
many	
  countries	
  	
  
– U.S.:	
  300%	
  increase	
  in	
  the	
  number	
  of	
  hospital	
  days	
  
related	
  to	
  CDI	
  from	
  1993-­‐2008	
  (~1%	
  of	
  
hospitaliza5ons)	
  

– Austria:255%	
  increase	
  in	
  the	
  rate	
  of	
  hospital-­‐
associated	
  cases	
  from	
  2003-­‐2008	
  

– Spain:~300%	
  increase	
  in	
  the	
  rate	
  of	
  hospital-­‐
associated	
  cases	
  from	
  1999-­‐2007	
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Severity	
  and	
  Burden	
  of	
  CDI	
  

•  U.S.	
  	
  
– 5x	
  increase	
  in	
  mortality	
  (1993-­‐2008)	
  

– Longer	
  hospitaliza5on	
  (8	
  days	
  more	
  than	
  average)	
  
– Excess	
  healthcare	
  cost:	
  $5,000-­‐$7,000/case	
  
– Annual	
  cost	
  ~	
  $1	
  billion	
  

•  Europe	
  
– Es5mated	
  annual	
  cost	
  to	
  E.U.:	
  €	
  3	
  billion	
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Preven5on	
  of	
  CDI	
  

•  Improving	
  an5bio5c	
  stewardship	
  
•  Early	
  and	
  reliable	
  detec5on	
  of	
  CDI	
  
•  Infec5on	
  control	
  precau5ons	
  in	
  the	
  care	
  of	
  
pa5ents	
  with	
  CDI	
  
– Private	
  room	
  if	
  possible	
  
– Gown	
  and	
  gloves	
  	
  
– Strict	
  hand	
  hygiene	
  
– Environmental	
  source	
  control	
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Contamina5on	
  of	
  the	
  Environment	
  and	
  Transmission	
  of	
  
Pathogens	
  in	
  Healthcare	
  Se:ngs	
  

	
  	
  O>er	
  JA	
  et	
  al.	
  ICHE	
  2011;	
  32:687-­‐699	
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C.	
  difficile	
  and	
  the	
  Hospital	
  
Environment	
  

•  Pa5ents	
  with	
  CDI	
  can	
  excrete	
  up	
  to	
  1	
  billion	
  
microorganisms/g	
  of	
  feces	
  

•  Asymptoma5c	
  pa5ents	
  may	
  also	
  contribute	
  to	
  
environmental	
  contamina5on	
  

•  Importance	
  of	
  spores	
  	
  
– Not	
  destroyed	
  by	
  usual	
  detergents	
  
– Survive	
  alcohol	
  hand	
  disinfectants	
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Environmental	
  Contamina5on	
  of	
  	
  
C.	
  difficile	
  	
  

•  Room	
  contamina5on	
  rate	
  (McFarland	
  LV	
  et	
  al.	
  NEJM	
  1989;320:204-­‐210)	
  

– 49%	
  of	
  rooms	
  of	
  symptoma5c	
  pa5ents	
  
– 29%	
  of	
  rooms	
  of	
  asymptoma5c	
  pa5ents	
  

•  Frequency	
  of	
  room	
  surface	
  contamina5on	
  
– Onen	
  range	
  from	
  10%-­‐50%;	
  level	
  correlates	
  with	
  
frequency	
  of	
  C.	
  difficile	
  acquisi5on	
  (Weber	
  DJ	
  et	
  al,	
  AJIC	
  2013;	
  S105-­‐S110)	
  

– BP	
  cuffs	
  10%	
  contamina5on	
  rate	
  (vs.	
  11.5%	
  for	
  bedside	
  
commodes)	
  likely	
  related	
  to	
  “overgloving”	
  (Manian	
  FA,	
  et	
  al.	
  
ICHE	
  1996;17:180-­‐182)	
  

– High	
  rate	
  of	
  contamina5on	
  prior	
  to	
  treatment	
  as	
  well	
  as	
  at	
  
the	
  5me	
  of	
  resolu5on	
  of	
  diarrhea	
  (37%),	
  lower	
  at	
  end	
  of	
  
treatment,	
  but	
  increased	
  again	
  at	
  1-­‐4	
  weeks	
  aner	
  
treatment	
  (50%)	
  (Sethi	
  AK	
  et	
  al.	
  ICHE	
  2010;31:21-­‐7)	
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Environmental	
  Contamina5on	
  and	
  
Hands	
  of	
  Personnel	
  

•  Strong	
  correla5on	
  between	
  intensity	
  of	
  
environmental	
  contamina5on	
  and	
  hand	
  
contamina5on	
  (Weber	
  DJ	
  et	
  al,	
  AJIC	
  2013;	
  S105-­‐S110)	
  

	
   Environment	
  contamina5on	
  	
  	
  	
  	
  	
  	
  Hand	
  contamina5on	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
   __________________________________	
  
	
   	
   	
   0-­‐25%	
   	
   	
   	
   0%	
  

	
   26-­‐50%	
   	
   	
   8%	
  
	
   >50%	
  	
   	
   	
   	
   36%	
  

15	
  Manian,	
  MGH	
  

Environmental	
  Contamina5on	
  and	
  
Hands	
  of	
  Personnel	
  

•  Acquisi5on	
  of	
  C.	
  difficile	
  spores	
  on	
  gloved	
  
hands	
  may	
  be	
  as	
  likely	
  following	
  contact	
  with	
  
commonly	
  touched	
  surfaces	
  as	
  aner	
  contact	
  
with	
  pa5ent’s	
  skin	
  (Guerrero	
  DM	
  et	
  al.	
  AJIC	
  2012;	
  40:556-­‐8)	
  

•  C.	
  difficile	
  frequently	
  isolated	
  from	
  hands	
  of	
  
healthcare	
  personnel	
  on	
  wards	
  without	
  any	
  
known	
  infected	
  pa5ent	
  (Mu>ers	
  R	
  et	
  al.	
  J	
  Hosp	
  Infect	
  
2009;71:43-­‐48)	
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How	
  good	
  are	
  we	
  at	
  cleaning	
  
hospital	
  rooms?	
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Environmental	
  Cleaning	
  in	
  Acute	
  Care	
  Hospitals	
  	
  
Carling	
  PC	
  et	
  al.	
  ICHE	
  2008;29:1035-­‐41	
  

•  Before	
  and	
  aner	
  interven5on	
  study	
  
•  Efficacy	
  of	
  cleaning	
  evaluated	
  

•  Fluorescent	
  targe5ng	
  method	
  

•  “High-­‐touch”/high-­‐risk	
  objects”	
  only	
  
•  No	
  microbiological	
  data	
  

•  “Structured	
  educa5onal/procedural	
  interven5on”	
  
•  Feedback	
  to	
  personnel	
  
•  “Group	
  one-­‐on-­‐one	
  teaching”	
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Environmental	
  Cleaning	
  in	
  Acute	
  Care	
  Hospitals	
  	
  
Carling	
  PC	
  et	
  al.	
  ICHE	
  2008;29:1035-­‐41	
  

•  Rate	
  of	
  baseline	
  cleaning	
  of	
  high	
  risk	
  objects	
  increased	
  
from	
  48%	
  to	
  77%	
  aner	
  interven5on	
  

•  Lower	
  range	
  	
  of	
  all	
  sites	
  <50%	
  even	
  aner	
  interven5on	
  
•  Bathroom	
  light	
  switch	
  mean	
  64%	
  (8-­‐100%)	
  
•  19%	
  hospitals	
  only	
  had	
  marginal	
  improvement	
  in	
  
cleaning	
  rate	
  (mean	
  61%-­‐67%)	
  

•  Some	
  hospitals	
  implemented	
  addi5onal	
  measures	
  	
  
•  Sustainability	
  	
  of	
  results	
  not	
  systema5cally	
  studied	
  
•  Some	
  	
  hospitals	
  observed	
  a	
  decrease	
  in	
  cleaning	
  rates	
  
by	
  10-­‐20%	
  	
  over	
  6-­‐18	
  mos.	
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Impact	
  of	
  Terminal	
  Cleaning	
  on	
  Room	
  Surface	
  Contamina5on	
  	
  
with	
  VRE	
  and	
  C.	
  difficile.	
  	
  

	
  Eckstein	
  	
  BC	
  et	
  al.	
  BMC	
  infect	
  Dis	
  2007;	
  7:61.	
  

•  Single	
  center,	
  VA	
  hospital	
  
•  Adequacy	
  of	
  cleaning	
  	
  of	
  newly-­‐vacated	
  rooms	
  
of	
  C.	
  difficile	
  	
  and	
  VRE	
  posi5ve	
  pa5ents	
  

•  Commonly	
  touched	
  items	
  (i.e.	
  bedrails,	
  
phones,	
  call	
  bu>ons,	
  etc…)	
  targeted	
  	
  

•  Before	
  and	
  aner	
  housekeeping	
  staff	
  received	
  
educa5on	
  and	
  feedback	
  

•  10%	
  bleach	
  for	
  all	
  C.difficile	
  	
  rooms	
  

22	
  Manian,	
  MGH	
  

	
  Eckstein	
  	
  BC	
  et	
  al.	
  BMC	
  infect	
  Dis	
  2007;	
  7:61.	
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Standard	
  Procedure	
  Before	
  Interven5on	
  	
  

Eckstein	
  	
  BC	
  et	
  al.	
  BMC	
  infect	
  Dis	
  2007	
  
•  No	
  significant	
  difference	
  in	
  the	
  rate	
  of	
  VRE	
  –	
  or	
  
C.difficile	
  posi5ve	
  rooms	
  before	
  	
  vs	
  	
  aner	
  housekeeping	
  
cleaning	
  (94%	
  	
  vs.	
  71%	
  ,	
  100%	
  vs	
  78%,	
  respec5vely)	
  
despite	
  recent	
  C.difficile	
  outbreak	
  in	
  the	
  se:ng	
  of	
  :	
  
– 2	
  yr	
  old	
  policy	
  of	
  cleaning	
  C.	
  difficile	
  rooms	
  with	
  bleach	
  
–  Inservices	
  emphasizing	
  the	
  importance	
  of	
  cleaning	
  in	
  
preven5ng	
  transmission	
  of	
  C.	
  difficile	
  

–  Instruc5on	
  on	
  the	
  use	
  	
  of	
  10%	
  bleach	
  for	
  terminal	
  
disinfec5on	
  of	
  	
  C.	
  difficile	
  rooms	
  

– Stressing	
  the	
  cleaning	
  of	
  the	
  frequently	
  touched	
  	
  objects	
  
high	
  touch	
  items	
  

– Periodic	
  contact	
  with	
  housekeeping	
  staff	
  to	
  reinforce	
  the	
  
bleach	
  disinfec5on	
  policy	
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Eckstein	
  	
  BC	
  et	
  al.	
  BMC	
  Infect	
  Dis	
  2007	
  

25	
  Manian,	
  MGH	
  

Impact	
  of	
  Interven5on	
  on	
  Surface	
  Cultures	
  	
  
Eckstein	
  	
  BC	
  et	
  al.	
  BMC	
  Infect	
  Dis	
  2007	
  

•  Interven5on:	
  more	
  educa5on/feedback	
  on	
  
adequacy	
  of	
  cleaning	
  etc…	
  

•  Outcome	
  
– 0%	
  of	
  the	
  10	
  rooms	
  cultured	
  had	
  VRE	
  
– 20%	
  of	
  the	
  10	
  rooms	
  s5ll	
  had	
  1	
  or	
  more	
  C.	
  difficile	
  
contaminated	
  surfaces	
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Is	
  20%	
  rate	
  of	
  persistent	
  C.	
  difficile	
  
contamina5on	
  of	
  pa5ent	
  rooms	
  

“good	
  enough”?	
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Evalua5on	
  of	
  Hospital	
  Room	
  Assignment	
  and	
  
Acquisi5on	
  of	
  C.	
  difficile	
  Infec5on	
  
Shaughnessy	
  MK,	
  et	
  al.	
  ICHE	
  2011;32:201-­‐206	
  

•  Retrospec5ve	
  cohort	
  study,	
  2005-­‐2006	
  
•  All	
  pa5ents	
  evaluated	
  for	
  diagnosis	
  of	
  CDI	
  48	
  h	
  aner	
  
ICU	
  admission	
  and	
  within	
  30	
  days	
  aner	
  ICU	
  discharge	
  

•  Examined	
  many	
  risk	
  factors	
  incl.	
  age,	
  APACHE	
  score,	
  
an5bio5cs,	
  proton	
  pump	
  inhibitor	
  use,	
  and	
  prior	
  room	
  
occupant	
  with	
  CDI	
  

•  Results	
  
•  Strongest	
  risk	
  factor	
  for	
  acquisi5on	
  of	
  CDI	
  in	
  a	
  mul5variate	
  analysis	
  
(Hazard	
  ra5o	
  2.351.21-­‐4.54)	
  was	
  room	
  previously	
  occupied	
  by	
  CDI	
  
pa5ent	
  

•  Admission	
  to	
  room	
  previously	
  occupied	
  by	
  CDI	
  11%	
  vs	
  4.6%	
  not	
  
previously	
  occupied	
  by	
  CDI	
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Shaughnessy	
  MK,	
  et	
  al.	
  ICHE	
  2011;32:201-­‐206	
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Are	
  there	
  alterna5ve	
  ways	
  of	
  
decontamina5ng	
  hospital	
  rooms?	
  

“Touchless”	
  
Disinfec5on	
  Technologies	
  

•  Hydrogen	
  peroxide	
  vapor	
  
•  Ultraviolet	
  light	
  

32	
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Poten5al	
  Advantages	
  of	
  “Touchless”	
  
Disinfec5on	
  Technology	
  

•  Consistent	
  disinfec5on	
  regardless	
  of	
  case	
  load,	
  
“urgency”;	
  less	
  likely	
  to	
  be	
  hurried	
  through	
  

•  Not	
  affected	
  by	
  “human	
  factors”	
  
•  Clinical/electronic	
  equipment	
  disinfec5on	
  
•  No	
  risk	
  of	
  spreading	
  pathogens	
  from	
  one	
  area	
  to	
  
another	
  in	
  the	
  room	
  
– Aner	
  1	
  round	
  of	
  cleaning/disinfec5on	
  with	
  bleach,	
  
several	
  previously	
  culture	
  nega5ve	
  sites	
  grew	
  MRSA	
  or	
  
Acinetobacter	
  baumannii	
  complex	
  (Manian	
  FA	
  et	
  al.	
  ICHE	
  
2011;32:667-­‐72)	
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Hydrogen	
  Peroxide	
  Vapor/Dry	
  Mist	
  	
  
vs	
  Selected	
  Pathogens	
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Hydrogen	
  Peroxide	
  Vapor	
  Disinfec5on	
  
of	
  Vacated	
  Rooms	
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But	
  does	
  it	
  impact	
  CDI	
  rates?	
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Impact	
  of	
  HPV	
  room	
  decontamina5on	
  on	
  C.	
  difficile	
  environmental	
  
contamina5on	
  and	
  transmission	
  in	
  a	
  healthcare	
  se:ng	
  	
  

Boyce	
  JM	
  et	
  al.	
  ICHE	
  2008;	
  29;723-­‐729.	
  

•  Single	
  center,	
  university-­‐affiliated	
  hospital	
  
•  Prospec5ve	
  before-­‐aner	
  interven5on	
  study	
  
•  Epidemic	
  strain	
  of	
  C.	
  difficile	
  
•  Interven5on:	
  hydrogen	
  peroxide	
  vapor	
  (HPV)	
  
decontamina5on	
  of	
  5	
  high-­‐incidence	
  wards,	
  
followed	
  by	
  hospital-­‐wide	
  decontamina5on	
  of	
  
rooms	
  vacated	
  by	
  pa5ent	
  with	
  CDI	
  

•  Pre-­‐interven5on	
  (6.2004-­‐3.2005)	
  vs	
  
interven5on	
  (6.2005-­‐3.2006)	
  

38	
  Manian,	
  MGH	
  

Impact	
  of	
  HPV	
  room	
  decontamina5on	
  on	
  C.	
  difficile	
  environmental	
  
contamina5on	
  and	
  transmission	
  in	
  a	
  healthcare	
  se:ng	
  	
  

Boyce	
  JM	
  et	
  al.	
  ICHE,	
  2008	
  

•  Microbiological	
  sampling	
  of	
  surfaces	
  
– 11/43	
  (25.6%)	
  of	
  surfaces	
  grew	
  C.	
  difficile	
  before	
  HPV	
  
decontamina5on	
  

– 0/37	
  of	
  surfaces	
  grew	
  C.	
  difficile	
  aner	
  HPV	
  
decontamina5on	
  

•  CDI	
  incidence	
  among	
  hospitalized	
  pa5ents	
  
– 5	
  “high-­‐incidence”	
  wards,	
  dropped	
  significantly	
  	
  	
  
(1.28	
  vs	
  2.28	
  cases/1000	
  pa5ent-­‐days,	
  P=0.047)	
  

– Hospital	
  wide	
  dropped	
  but	
  not	
  significantly	
  	
  
(0.84	
  vs	
  1.36	
  cases/1000	
  pa5ent-­‐days,	
  P=0.26)	
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Passare:	
  CL	
  et	
  al.	
  Clin	
  Infect	
  Dis	
  2013;	
  56:27-­‐35	
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  MGH	
  

An	
  evalua5on	
  of	
  environmental	
  decontamina5on	
  with	
  hydrogen	
  
peroxide	
  vapor	
  for	
  reducing	
  the	
  risk	
  of	
  pa5ent	
  acquisi5on	
  of	
  

mul5drug-­‐resistant	
  organisms.	
  	
  
Passare:	
  CL	
  et	
  al.	
  Clin	
  Infect	
  Dis	
  2013;	
  56:27-­‐35.	
  

•  Single	
  center,	
  ter5ary	
  care	
  hospital	
  
•  30-­‐month	
  prospec5ve	
  cohort	
  interven5on	
  study	
  
•  6	
  “high-­‐risk”	
  units	
  	
  
•  Standard	
  cleaning	
  with	
  hydrogen	
  peroxide-­‐
containing	
  liquid	
  cleaner/disinfectant	
  used	
  for	
  
rooms	
  of	
  pa5ent	
  with	
  CDI	
  

•  Interven5on:	
  HPV	
  used	
  in	
  addi5on	
  to	
  standard	
  
cleaning/disinfec5on	
  	
  

•  12	
  month	
  pre-­‐interven5on	
  phase	
  (Jan-­‐Dec,	
  2007)	
  
vs.	
  18	
  month	
  interven5on	
  phase	
  (1.2008-­‐6.2009)	
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An	
  evalua5on	
  of	
  environmental	
  decontamina5on	
  with	
  hydrogen	
  
peroxide	
  vapor	
  for	
  reducing	
  the	
  risk	
  of	
  pa5ent	
  acquisi5on	
  of	
  

mul5drug-­‐resistant	
  organisms	
  	
  
Passare:	
  CL	
  et	
  al.	
  Clin	
  Infect	
  Dis	
  ,	
  2013	
  

•  Assessed	
  impact	
  on	
  MDRO	
  (VRE,	
  MRSA,	
  MDR-­‐
GNR,	
  C.	
  difficile)	
  acquisi5on	
  in	
  subsequent	
  room	
  
occupants	
  

•  Results	
  
– Incidence	
  rate	
  ra5o	
  (IRR)	
  for	
  any	
  MDRO	
  (combined):	
  
0.36	
  (0.19-­‐0.70,	
  P<0.01)	
  

– Incidence	
  rate	
  ra5o	
  for	
  CDI:	
  
– Standard	
  cleaning:	
  rooms	
  not	
  known	
  to	
  have	
  housed	
  CDI	
  pts	
  vs	
  
rooms	
  known	
  to	
  have	
  housed	
  CDI	
  pts:	
  0.95	
  (.60-­‐1.51,	
  P=0.83)	
  

– Rooms	
  known	
  to	
  have	
  housed	
  CDI	
  pts:	
  standard	
  vs.	
  HPV	
  
disinfec5on,	
  IRR	
  0.49	
  (0.16-­‐1.47,	
  P=0.19)	
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8	
  

An	
  evalua5on	
  of	
  environmental	
  decontamina5on	
  with	
  hydrogen	
  
peroxide	
  vapor	
  for	
  reducing	
  the	
  risk	
  of	
  pa5ent	
  acquisi5on	
  of	
  

mul5drug-­‐resistant	
  organisms	
  	
  
Passare:	
  CL	
  et	
  al.	
  Clin	
  Infect	
  Dis	
  ,	
  2013	
  

•  Conclusions	
  
– HPV	
  decontamina5on	
  used	
  as	
  an	
  adjunct	
  to	
  
standard	
  cleaning	
  and	
  disinfec5on	
  reduced	
  the	
  
risk	
  of	
  MDRO	
  acquisi5on	
  among	
  high-­‐risk	
  pa5ents	
  
when	
  pa5ents	
  are	
  admi_ed	
  to	
  a	
  room	
  previously	
  
occupied	
  by	
  a	
  pa5ent	
  infected	
  or	
  colonized	
  with	
  an	
  
MDRO	
  

– HPV	
  in	
  addi5on	
  to	
  a	
  thorough	
  infec5on	
  preven5on	
  
program	
  should	
  be	
  implemented	
  in	
  high-­‐risk	
  
environments	
  to	
  maximize	
  pa5ent	
  safety	
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Implementa5on	
  of	
  hospital-­‐wide	
  enhanced	
  terminal	
  cleaning	
  of	
  
targeted	
  pa5ent	
  rooms	
  and	
  its	
  impact	
  on	
  endemic	
  	
  

Clostridium	
  difficile	
  infec5on	
  rates	
  	
  
Manian	
  FA	
  et	
  al.	
  AJIC	
  2013;41:537-­‐41	
  

•  Single	
  center,	
  900-­‐bed	
  ter5ary	
  care	
  community	
  
teaching	
  hospital	
  

•  Hospital	
  wide	
  (not	
  just	
  “high-­‐risk”	
  units);	
  Pediatrics	
  
and	
  Rehabilita5on	
  units	
  excluded	
  

•  Performed	
  in	
  the	
  absence	
  of	
  an	
  outbreak	
  i.e.	
  
impact	
  on	
  endemic	
  rate	
  

•  Quasi-­‐experimental:	
  CDI	
  rates	
  before	
  and	
  aner	
  
interven5on	
  
– Preinterven5on:	
  1.2007-­‐11.2008,	
  365,926	
  hospital	
  days	
  
– Interven5on:	
  1.2009-­‐12.2009,	
  196,313	
  hospital	
  days	
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Implementa5on	
  of	
  hospital-­‐wide	
  enhanced	
  terminal	
  cleaning	
  of	
  
targeted	
  pa5ent	
  rooms	
  and	
  its	
  impact	
  on	
  endemic	
  	
  

Clostridium	
  difficile	
  infec5on	
  rates	
  	
  
Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
  

•  CDI:	
  Onset	
  of	
  diarrhea	
  with	
  posi5ve	
  stool	
  cytotoxin	
  A	
  
or	
  B	
  by	
  EIA	
  between	
  72	
  hrs	
  following	
  admission	
  up	
  to	
  
and	
  including	
  7	
  days	
  following	
  discharge	
  

•  Pre-­‐interven5on	
  
– Occupied	
  rooms:	
  daily	
  cleaning	
  with	
  bleach	
  	
  
(1:10	
  dilu5on)	
  

– Newly-­‐vacated	
  rooms:	
  terminal	
  cleaning	
  with	
  
bleach	
  x	
  1	
  (19	
  mos),	
  x4	
  (3.5	
  mos.)	
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Interven5on	
  Phase	
  
Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
  

–  Occupied	
  rooms:	
  daily	
  cleaning	
  with	
  bleach	
  

–  Newly-­‐vacated	
  rooms:	
  1	
  round	
  of	
  cleaning	
  with	
  bleach	
  followed	
  by	
  
HPV	
  disinfec5on	
  

–  Use	
  of	
  a	
  priority	
  scale	
  	
  
	
  	
  	
  	
  	
  	
  for	
  daily	
  selec5on	
  of	
  
	
   rooms	
  for	
  HPV	
  	
  

	
   disinfec5on	
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Priorty	
  Scale	
  for	
  Daily	
  Implementa5on	
  of	
  HPV	
  for	
  
Terminal	
  Disinfec5on	
  of	
  Hospital	
  Rooms	
  

Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
  

1.  All	
  MDRABC+	
  (mul5-­‐drug	
  resistant	
  	
  Acinetobacter)	
  
rooms	
  	
  

2.  All	
  burn	
  unit	
  rooms	
  

3.  For	
  all	
  other	
  rooms	
  use	
  a	
  scoring	
  system	
  	
  based	
  on	
  
the	
  targeted	
  pathogen	
  and	
  loca5on	
  of	
  room	
  in	
  the	
  
hospital	
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Priority	
  Scale	
  for	
  Daily	
  HPV	
  Decontamina5on	
  of	
  Newly-­‐
Vacated	
  Hospital	
  Rooms:	
  Scoring	
  System	
  

Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
  

	
   	
   	
   Variable	
  	
   	
   Score	
  
	
   	
   _________________________________________	
  
	
  	
   	
   Targeted	
  pathogen	
  	
  
	
   	
   	
   C.difficile	
  *	
  	
  	
  	
   	
   	
   	
  	
  	
  4	
  
	
   	
   	
   MRSA	
  	
   	
   	
   	
   	
  	
  	
  4	
  
	
   	
   	
   VRE	
  	
  	
  	
  	
  	
   	
   	
   	
   	
  	
  	
  4	
  	
  
	
   	
   	
   Other	
  MDROs	
   	
   	
   	
  	
  	
  1	
  

	
   	
   Loca5on	
  of	
  room	
  	
  
	
   	
   	
   ICUs	
  	
   	
   	
   	
   	
  	
  	
  2	
  
	
   	
   	
   Oncology	
  	
  	
   	
   	
   	
  	
  	
  1	
  	
  

*4	
  rounds	
  of	
  cleaning/disinfec5on	
  with	
  bleach	
  if	
  unable	
  to	
  use	
  HPV	
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Rates	
  (%)	
  of	
  Contaminated	
  Rooms	
  	
  Newly	
  -­‐Vacated	
  	
  
by	
  MDRABC+	
  Pa5ents	
  	
  Following	
  4x	
  Cleaning/Disinfec5on	
  

(Manian	
  FA	
  et	
  al.	
  ICHE	
  2011;32:667-­‐72)	
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Implementa5on	
  of	
  hospital-­‐wide	
  enhanced	
  terminal	
  cleaning	
  of	
  
targeted	
  pa5ent	
  rooms	
  and	
  its	
  impact	
  on	
  endemic	
  	
  

Clostridium	
  difficile	
  infec5on	
  rates	
  	
  
Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
  

H
P
V
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Frequency	
  of	
  HPV	
  Disinfec5on	
  of	
  Newly-­‐Vacated	
  
Rooms	
  by	
  Pathogen	
  

Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
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But	
  what	
  about	
  other	
  factors?	
  	
  

Hand	
  Hygiene	
  Compliance	
  Rates	
  
Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
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Rates	
  of	
  Compliance	
  with	
  	
  
Gown	
  and	
  Gloves	
  Precau5ons	
  

Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013	
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An5bio5c	
  Use	
  (Daily	
  Defined	
  Dose/1000	
  Pa5ent-­‐Days)	
  
During	
  the	
  Study	
  Periods	
  

Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013.	
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Study	
  Limita5ons	
  

•  Not	
  a	
  randomized	
  controlled	
  or	
  concurrent	
  
cohort	
  study	
  	
  

•  Study	
  did	
  not	
  involve	
  nosocomial	
  coloniza5on/
acquisi5on	
  rates	
  

•  Only	
  assessed	
  impact	
  of	
  intensive	
  terminal	
  
cleaning	
  and	
  disinfec5on	
  in	
  the	
  se:ng	
  of	
  
rela5vely	
  high	
  compliance	
  with	
  hand	
  hygiene	
  
and	
  isola5on	
  precau5ons.	
  	
  

•  Single	
  center	
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Conclusion	
  
Manian	
  FA	
  et	
  al.	
  AJIC,	
  2013.	
  	
  

“Implementa5on	
  of	
  an	
  enhanced	
  hospital-­‐wide	
  
terminal	
  cleaning	
  program*	
  revolving	
  around	
  
HPV	
  decontamina5on	
  of	
  targeted	
  hospital	
  rooms	
  
was	
  prac5cal,	
  safe,	
  and	
  associated	
  with	
  a	
  
significant	
  reduc5on	
  in	
  the	
  endemic	
  rate	
  of	
  
CDAD	
  at	
  our	
  hospital”	
  

*46%	
  of	
  CDI	
  rooms	
  cleaned	
  and	
  disinfected	
  manually	
  
with	
  4	
  rounds	
  of	
  bleach	
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UV	
  Light	
  Disinfec5on	
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Ultraviolet	
  Light	
  Technology	
  

•  Reduces	
  C.	
  difficile	
  spore	
  counts	
  on	
  surfaces	
  
by	
  2-­‐4	
  logs	
  (Boyce	
  JM	
  et	
  al.	
  ICHE	
  2011;32:737-­‐742)	
  

•  Surfaces	
  must	
  be	
  in	
  direct	
  path	
  of	
  the	
  UV	
  light	
  
for	
  op5mal	
  disinfec5on	
  

•  Shorter	
  disinfec5on	
  5me	
  	
  
•  No	
  need	
  for	
  constant	
  monitoring	
  
•  No	
  studies	
  demonstra5ng	
  clinical	
  efficacy	
  in	
  
reducing	
  transmission	
  of	
  C.	
  difficile	
  in	
  
healthcare	
  se:ngs	
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Comparison	
  of	
  HPV	
  and	
  UV	
  Against	
  
C.difficile	
  Spores	
  
Havill	
  NL	
  et	
  al.	
  ICHE	
  2012;33:507-­‐12	
  

•  15	
  hospital	
  rooms	
  
•  Carrier	
  disks	
  with	
  ~1	
  M	
  C.	
  difficile	
  spores	
  place	
  on	
  
5	
  sites	
  (overbed	
  table,	
  chair,	
  floor	
  under	
  bed,	
  
toilet	
  seat,	
  shower	
  floor)	
  

•  HPV	
  6-­‐log	
  reduc5on	
  in	
  C.	
  difficile	
  spores,	
  all	
  sites	
  
•  UV	
  2.2	
  log	
  reduc5on	
  in	
  C.	
  difficile	
  spores	
  
•  6-­‐log	
  reduc5on	
  in	
  biological	
  indicator	
  in	
  99%	
  of	
  
HPV	
  vs	
  0%	
  for	
  UV	
  

•  UV	
  less	
  effec5ve	
  for	
  sites	
  that	
  are	
  out	
  of	
  direct	
  
line	
  of	
  sight	
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So	
  Does	
  Enhanced	
  Environmental	
  Cleaning	
  in	
  
Controlling	
  Clostridium	
  difficile	
  Infec5ons	
  in	
  

the	
  Hospital	
  Seeng	
  Really	
  Ma_er?	
  
I	
  Believe	
  it	
  Does!	
  

Pa5ent	
  Room:	
  a	
  Hospital	
  Area	
  in	
  Need	
  of	
  
Disinfec5on:	
  The	
  	
  Neglected	
  Giant	
  H.A.N.D?	
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Conclusions	
  

•  C.	
  difficile	
  infec5on	
  is	
  an	
  important	
  cause	
  of	
  
healthcare	
  associated	
  infec5ons	
  

•  Environmental	
  contamina5on	
  due	
  to	
  C.	
  difficile	
  is	
  
common	
  and	
  may	
  serve	
  as	
  source	
  of	
  infec5on	
  
either	
  directly	
  or	
  via	
  hands	
  of	
  personnel	
  

•  Standard	
  	
  terminal	
  cleaning	
  of	
  hospital	
  rooms	
  is	
  
onen	
  inadequate	
  

•  Intensive	
  cleaning	
  and	
  disinfec5on	
  may	
  reduce	
  
the	
  risk	
  of	
  CDI	
  in	
  hospitalized	
  pa5ents	
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October 16   HEALTHCARE LAUNDRY: EPIDEMIOLOGY AND MICROBIOLOGY  
 ISSUES 
 Dr. Lynne Sehulster, Division of Healthcare Quality Promotion, Centers for Disease  
 Control and Prevention 

October 23   INFECTION PREVENTION IN OUTPATIENT ONCOLOGY SETTINGS 
 Dr. Alice Guh, Division of Healthcare Quality Promotion, Centers for Disease  
 Control and Prevention  

November 5   (Free WHO Teleclass – Europe) 
 PUBLIC REPORTING AND DISCLOSURE OF HAI RATES:  
 POSITIVE IMPACT OR CONFUSION?  
 Dr. Michael Borg, St. Luke’s Hospital, Malta 
 Sponsored by the World Health Organization 

November 6   (Free Teleclass) 
 CBIC IS MAKING THE CERTIFICATION PROCESS WORK FOR ALL !  
 Craig H Gilliam and Lita Jo Henman, Certification Board of Infection Control 


