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Sources of Healthcare-Associated Pathogens
Weinstein RA. Am J Med 1991:91 (suppl 3B):179S

e Endogenous flora (SSI, UTI, CLABSI): 40-60%

e Exogenous: 20-40% (e.g., cross-infection via
contaminated hands [staff, visitors])

e Other (environment): 20%

m Medical devices/inanimate objects

m Contact with environmental surfaces (direct and
indirect)



Best Practices for Environmental Infection Control:
Surfaces, Water and Air

e |dentify the infection risks associated with surfaces, water and
air

e |dentify the infection prevention strategies to reduce the risk
of surfaces

e Review the healthcare outbreaks associated with water
reservoirs and discuss control strategies

e Explain what infection prevention measures should be
implemented to prevent patient exposure to fungal pathogens
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Environmental Contamination Leads to HAls
Weber, Kanamori, Rutala. Curr Op Infect Dis 2016:29:424-431

Evidence environment contributes
Role-MRSA, VRE, C. difficile
Surfaces are contaminated-~25%
EIP survive days, weeks, months

Contact with surfaces results in
nand contamination

= Disinfection reduces contamination
= = Disinfection (daily) reduces HAls
% = Rooms not adequately cleaned




Admission to Room Previously Occupied by Patient
C/l with Epidemiologically Important Pathogen

Results in the newly admitted
patient having an increased risk of
acquiring that pathogen by 39-
393%

For example, increased risk for C.
difficile is 235% (11.0% vs 4.6%)

Exposure to contaminated rooms
confers a 5-6 fold increase in odds
of infection, hospitals must adopt
proven methods for reducing
environmental contamination
(Cohen et al. ICHE. 2018;39:541-
546)




EVALUATION OF HOSPITAL ROOM ASSIGNMENT
AND ACQUISITION OF CDI

TABLE 3. Multivariate Analysis of Risk Factors for Ac-

e Study design: Retrospective cohort quisition of Clostridium diffle Infection (CDD)
analysis, 2005-2006 T AR ey

e Setting: Medical ICU at a tertiary care
hospital

e Methods: All patients evaluated for
diagnosis of CDI 48 hours after ICU

admission and within 30 days after ICU
discharge

e Results (acquisition of CDI)

m Admission to room previously
occupied by CDI = 11.0%
m Admission to room not previously
occupied by CDI = 4.6% (p=0.002)
Shaughnessy MK, et al. ICHE 2011;32:201-206




Acquisition of EIP on Hands of Healthcare Providers
after Contact with Contaminated Environmental
Sites and Transfer to Other Patients




Acquisition of EIP on Hands of Patient after Contact
with Contaminated Environmental Sites and
Transfers EIP to Eyes/Nose/Mouth




KEY PATHOGENS WHERE ENVIRONMENTIAL
SURFACES PLAY A ROLE IN TRANSMISSION

e MRSA

e VRE

e Acinetobacter spp.
e Clostridium difficile
e Norovirus

e Rotavirus
e SARS



ENVIRONMENTAL CONTAMINATION ENDEMIC AND

EPIDEMIC MRSA

Outbreak

Rampling
et al=*

Boyce
et al+=*

Sexton
et als*1

French
et als*

Site
estimate
meank

Floor 9%
Bed linen

FPatient gown

Overbed table

Blood pressure cuff

Bed or siderails
Bathroom door handle
Infusion pump button
Room door handle
Furniture

Flat surfaces

Sink taps or basin fitting

Average quoted**

50-55%
38-54%
40-53%
18-42%
25-33%
1-30%
8-24%
7-18%
4-8%

Dancer SJ et al. Lancet ID 2008;8(2):101-13

A44-60%
44%

64-67%

AA-60%

44-59%
32-38%

49%




ENVIRONMENTAL SURVIVAL OF KEY
PATHOGENS ON HOSPITAL SURFACES

Pathogen Survival Time
S. aureus (including MRSA) 7 days to >12 months
Enterococcus spp. (including VRE) 5 days to >46 months
Acinetobacter spp. 3 days to 11 months
Clostridium difficile (spores) >5 months
Norovirus (and feline calicivirus) 8 hours to >2 weeks
Pseudomonas aeruginosa 6 hours to 16 months
Klebsiella spp. 2 hours to >30 months

Adapted from Hota B, et al. Clin Infect Dis 2004;39:1182-9 and
Kramer A, et al. BMC Infectious Diseases 2006;6:130
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FREQUENCY OF ACQUISITION OF MRSA ON GLOVED HANDS
AFTER CONTACT WITH SKIN AND ENVIRONMENTAL SITES

No significant difference on contamination rates of gloved hands after
contact with skin or environmental surfaces (40% vs 45%; p=0.59)
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Stiefel U, etal. ICHE 2011;32:185-187



Use of a Daily Disinfectant Cleaner Instead of a
Daily Cleaner Reduced HAI Rates

Alfa et al. AJIC 2015.43:141-146

e Method: Improved hydrogen peroxide disposable wipe
was used once per day for all high-touch surfaces to
replace cleaner

e Result: When cleaning compliance was = 80%, there
was a significant reduction in cases/10,000 patient days
for MRSA, VRE and C. difficile

e Conclusion: Daily use of disinfectant applied to
environmental surfaces with a 80% compliance was
superior to a cleaner because it resulted in significantly
reduced rates of HAIs caused by C. difficile, MRSA, VRE



It appears that not only is disinfectant
use important but how often is
important

Daily disinfection vs clean when soiled



Daily Disinfection of High-Touch Surfaces

Kundrapu et al. ICHE 2012;33:1039

Daily disinfection of high-touch surfaces (vs cleaned when soiled) with
sporicidal disinfectant (PA) in rooms of patients with CDI and MRSA reduced
acquisition of pathogens on hands after contact with surfaces and of hands
caring for the patient
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Disinfection of Noncritical Surfaces Bundle
NL Havill AJIC 2013;41:526-30

e Develop policies and procedures
e Select cleaning and disinfecting products

e Educate staff to environmental services and
nursing

e Monitor compliance (thoroughness of cleaning,
product use) and feedback

e Implement “no touch” room decontamination
technology and monitor compliance






Disinfection of Noncritical Surfaces Bundle

e Develop policies and procedures

m Environmental cleaning and disinfection is an integral part of
preventing transmission of pathogens

m [n addition to identifying products and procedures, ensure
standardization of cleaning throughout the hospital

¢ Some units utilize ES to clean pieces of equipment (e.g., vital sign
machines, IV pumps); some units use patient equipment, and some
units utilize nursing staff.

¢ Multidisciplinary group to create a standardized plan for cleaning patient
rooms and pieces of patient equipment throughout the hospital



Surface Disinfection

Noncritical Patient Care
Rutala, Weber, HICPAC. CDC 2008. www.cdc.gov

e Disinfecting Noncritical Patient-Care ltems

m Process noncritical patient-care equipment with a EPA-
registered disinfectant at the proper use dilution and a contact
time of at least 1 min. Category IB

m Ensure that the frequency for disinfecting noncritical patient-care
surfaces be done minimally when visibly soiled and on a regular
basis (such as after each patient use or once daily or once
weekly). Category IB


http://www.cdc.gov/

Surface Disinfection

Environmental Surfaces
Rutala, Weber, HICPAC. CDC 2008. www.cdc.gov

e Disinfecting Environmental Surfaces in HCF

m Disinfect (or clean) housekeeping surfaces (e.g., floors, tabletops)
on a regular basis (e.g., daily, three times per week), when spills
occur, and when these surfaces are visibly soiled. Category IB

m Use disinfectant for housekeeping purposes where: uncertainty
exists as to the nature of the soil on the surfaces (blood vs dirt); or
where uncertainty exists regarding the presence of multi-drug
resistant organisms on such surfaces. Category Il


http://www.cdc.gov/

Effective Surface
Decontamination

Product and Practice = Perfection



Thoroughness of Environmental Cleaning
Carling P. AJIC 2013;41:520-S25

1 m DAILY CLEANING
m TERMINAL CLEANING
>110,000
Objects




Chart1

		HEHSG HOSP		HEHSG HOSP

		IOWA HOSP		IOWA HOSP

		OTHER HOSP		OTHER HOSP

		OPERATING ROOMS		OPERATING ROOMS

		NICU		NICU

		EMS VEHICLES		EMS VEHICLES

		ICU DAILY		ICU DAILY

		AMB CHEMO		AMB CHEMO

		MD CLINIC		MD CLINIC

		LONG TERM		LONG TERM

		DIALYSIS		DIALYSIS



Cleaned

TERMINAL CLEANING

DAILY CLEANING

%

48

62

42

32

36

12

31

26

24

29

28



Sheet1

		

						HEHSG HOSP		48

						IOWA HOSP		62

						OTHER HOSP		42

						OPERATING ROOMS		32

						NICU		36

						EMS VEHICLES		12

						ICU DAILY				31

						AMB CHEMO				26

						MD CLINIC				24

						LONG TERM				29

						DIALYSIS				28





Sheet2

		





Sheet3

		






MONITORING THE EFFECTIVENESS OF CLEANING
Cooper et al. AJIC 2007;35:338

. Visual assessment-not a reliable indicator of surface cleanliness

- ATP bioluminescence-measures organic debris (each unit has own
reading scale, <250-500 RLU)

- Microbiological methods-<2.5CFUs/cm?4-pass; can be costly and
pathogen specific
- Fluorescent marker-transparent, easily cleaned, environmentally

stable marking solution that fluoresces when exposed to an ultraviolet

light (applied by IP unbeknown to EVS, after EVS cleaning, markings
are reassessed)



These interventions (effective surface disinfection,
thoroughness indicators) not enough to achieve
consistent and high rates of cleaning/disinfection

No Touch

(supplements but do not replace surface
cleaning/disinfection)



“NO TOUCH” APPROACHES TO ROOM DECONTAMINATION

(UVIVHP~20 microbicidal studies, 12 HAI reduction studies; will not discuss technology with limited data)
Weber, Kanamori, Rutala. Curr Op Infect Dis 2016;29:424-431; Weber, Rutala et al. AJIC; 2016:44:
e77-e84; Anderson et al. Lancet 2017;389:805-14; Anderson et al. Lancet Infect Dis 2018;June 2018.
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Enhanced Disinfection Leading to Reduction of Microbial

Contamination and a Decrease in Patient Col/Infection
Anderson et al. Lancet 2017;289:805; Rutala et al. ICHE 2018;38:1118-1121

Standard Method Enhanced method

Bleach/UV

EIP (mean CFU per room)?

Reduction (%)
Colonization/Infection (rate)®

Reduction (%)

Comparing the best strategy with the worst strategy (i.e., Quat vs Quat/UV) revealed that a reduction of
94% in EIP (60.8 vs 3.4) led to a 35% decrease in colonization/infection (2.3% vs 1.5%). Our data
demonstrated that a decrease in room contamination was associated with a decrease in patient
colonization/infection.



Disinfection of Noncritical Surfaces Bundle
NL Havill AJIC 2013;41:526-30

e Develop policies and procedures
e Select cleaning and disinfecting products
e Educate staff to environmental services and nursing

e Monitor compliance (thoroughness of cleaning, product use)
and feedback

e Implement “no touch” room decontamination technology and
monitor compliance



Best Practices for Environmental Infection Control:
Surfaces, Water and Air

e |dentify the infection risks associated with surfaces, water and
air

e |dentify the infection prevention strategies to reduce the risk
of surfaces

e Review the healthcare outbreaks associated with water
reservoirs and discuss control strategies

e Explain what infection prevention measures should be
implemented to prevent patient exposure to fungal pathogens



Water As A Source of Nosocomial Outbreaks



http://en.wikipedia.org/wiki/File:Hemodialysismachine.jpg
http://en.wikipedia.org/wiki/File:Hemodialysismachine.jpg

WATER RESERVOIRS

e Potable water

® Sinks

e Faucet aerators

e Showers

e Tub Immersion

e Tollets

e Decorative fountains

e Dialysis water

e [ce and ice machines
e \Water baths

e Flowers

e Eye wash stations

e \Water walls



Healthcare Outbreaks Associated with Water Reservoir
Kanamori, Weber, Rutala. Clin Infect Dis 2016;62:1423

Clinical Infectious Diseases =
SAIDSA

Infectious Diseases Society of America b medicine ossacimtion
HEALTHCARE EPIDEMIOLOGY: Robert A. Weinstein, Section Editor

Healthcare Outbreaks Associated With a Water Reservoir
and Infection Prevention Strategies

Hajime Kanamori,'* David J. Weber.'” and William A Rutala®

"Division of Infectious Diseases, University of North Carolina School of Medicine, and “Hespital Epidemiology, University of North Carolina Health Care, Chaped Hill

Hospital water may serve as a reservoir of healthcare-associated pathogens, and contaminated water can lead to outbreaks and severe
infections. The clinical features of waterborne outbreaks and infections as well as prevention strategies and control measures are
reviewed. The common waterborne pathogens were bacteria, including Legionella and other gram-negative bacteria, and nontuber-
culous mycobacteria, although fungi and viruses were occasionally described. These pathogens caused a variety of infections, includ-
ing bacteremia and invasive and disseminated diseases, particularly among immunocompromised hosts and critically ill adults as
well as neonates. Waterborne outbreaks occurred in healthcare settings with emergence of new reported reservoirs, including elec-
tronic faucets ( Pseudomonas aeruginosa and Legionella), decorative water wall fountains (Legionella), and heater-cooler devices used
in cardiac surgery (Mycobacterium chimaera). Advanced molecular techniques are useful for achieving a better understanding of
reservoirs and transmission pathways of waterborne pathogens. Developing prevention strategies based on water reservoirs provides
a practical approach for healthcare personnel.
Keywords. waterborne outbreaks; healthcare-associated infections; water; outbreaks.




CLASSIFICATION OF HEALTHCARE-ASSOCIATED
INFECTIONS LINKED TO WATER

Kanamori H, Weber DJ, Rutala WA. Clin Infect Dis 2016;62:1423-35

e Key pathogens

m Bacteria: Legionella spp., non-tuberculous mycobacteria (NTM), Pseudomonas spp.
(especially, P. aeruginosa), S. maltophilia, Burkholderia cepacia, Ralstonia pickettii,
Serratia marcescens, Acinetobacter spp., Enterobacter spp.

m Other: Fungi (Aspergillus, Fusarium, Rhizomucor), norovirus, Cryptosporidium
e Key water sources

m Potable water (contamination may occur anywhere along the distribution track): Sinks,
showers, faucets, tubs, ice, eyewash stations, flower vases

m Other: Fish tanks, water walls, dialysis water, internal fluid channels of medical
equipment

e [ransmission mechanisms

m |nhalation of aerosols, direct or indirect contact with contamination source, ingestion,
aspiration of contaminated water



Water supply +
Use +
Patient susceptibility

Reddy 5. CDC, 2018




ealthcare Outbreaks Associated with Water Reservoir
, Rutala. Clin Infect Dis 2016;62:1423

Kanamori, Webe

Table 2.

Summary of Key lssues and Infection Prevention Strategies Against Waterborne Quthreaks by Ma jor Water Reservoir in Healthcare Settings

Rers erwoir

Potable water, tap water,
and hospital water
Syslems

Faucet asmators

lee and ice machines

ANSMISS

Key |55 ues

Potable water is not sterike, and pathogenic wa terbaorne onganisms
many axist in potable water at acceptable levels of coliform
bacteria (<1 coliformm bactenwry 100 mL).

Healthcare-ass ociated outhreaks have been linked to
contaminated potable water.

Semicntical devices are often nnsed with potable water, which
many lead to contamination of the egupment and s ubs eguent
healthcare-as scciated infections.

Common pathogens include nonentenc gram-negative bacilli (eg,
Psaudarmonas aaruginosa), Lagionalla, NTh.

Colonization of sinks with gram-negative bacilli has been reported.

Some studies demonstrate a tAansmission link betwean a
0 red sink and infected patients.

Some studies describe that multdrug-resistant g mEnegat e
bacilli are associated with contaminated ks,

Gram-negative bacilli can suninee wet environments, including
sinks, for a long time [(>250 d)

can e caused by splashing of water droplet from
contaminated sinks o hands of healthcare personnel, followed
by transient colonizaton of hands.

Commaon pathogens include gram-negative bacilli (eg,
Psaudarmanas, Acinatobactar, Samatial.

Faucet asrators may serve as a platform for accumulation of
waterbome pathogens.

Potental pathogens include Pseudirmonas, STanolmohiormionas,
and Lagonala.

inhalation of 2 s,

Potential pat hooe lude Legionala, Peeuddrmonas, MTH,
group A Srreplococcus, and Aspargilus.

Patients can acquire pathogens by sucking on ice, ingesting iced
drinks, or use of contaminated ices for cooling medical
procedure and patients’ skin.

Large outhrea ks occurmed when ice machines have becomea
contaminated and ice used for cooling dninking wwater.

Commaon pathogens include Pseaudomonas, Enfarodac fer,

Infecticn Presvention Strategies

Follow public health guidelines.

Hot water tempamature at the cutlet at the highest tem peratune
allowable, preferably =51°C.

Water disruptions: post signs and do not drink tap water.

Maintain standards for potable water (<1 coliform bacterium 100
L),

Rinse semicntical eguipment with stenle water, filtered water, o
tap water followed by aloohal rinse.

Some experts have recommended penodic monitonng of water
samples for growth of Lagionalla.

Lagionela eradication can be technically difficult, temporary, and
ST T

Potential methods of eradication include filtration, ultrandolet,
oronization, heat inactivation [(>60°C), hyperchlorination, and
copper-silver ionzation (=04 ppm o and =000 pprmn,
respectivehyl.

|_|'_¢I_' separate sinks [._'u hia nechovias il g arng dispoasal ._[ Con@E rrunated
Fluids .

DL‘:JL'-I'L-'JI'III'ULL' or eliminate SINks asa nesS ereoir IrL'L'-I'.:L‘I'IIL: Spreald
._[ gram-negabwve Dactena wia Sinks IS suspecied.

Routine screening and disinfection or permanent remaoval of all
aaralors are Not wamanted at present.

MNo precautions necessany at present.

For Lagiornalia outbreak s, clean and disinfect faucel asrators in
high-ris k patient areas penocdcally, or consider remowving them
in the case of additbonal infections.

P ohibil uSe ;_'I' showars in Nneutropenic pabents.

Controd Lagion

Do not handle ice by hand.

Do not store pharmMmaceuticals or medical solutions on ice for
COnNSumplion.

Use automatic dispenser rather than open chast storage
compartments in patient areas.

Clean and disinfect ice-storage chests megularhy .




Healthcare Outbreaks Associated with Water Reservoir
Kanamori, Weber, Rutala. Clin Infect Dis 2016;62:1423

Evewash stations

Dentalunit water systems

Dialysis water

Water and ice baths

Statienary and portable eyewash stations may not be wed for
months or yearns.

The water source may stand in the incoming pipes at room
temperature for a long penod.

Pathogens, including Pseudomonas, Legionalla, amoebae, and
fungi, could be transmitted.

Potable water usually supplies dental units.

Water delivered to dental devices (eq, dental handpieces and airf
wiater synnges) as well as dental unit water lines may be
contaminated.

Immunccompromised patients may be at nsk for infection.

Pathogens, including Sphingomonas, Pseudomonas,
Acinetobacter, Legionala, and NTM, have been recovered from
water supplies in dental units.

Excessve levels of gramenegative bacilli in the diaksate wene
res ponsible rZ'I AT e S reaChIoNS in palents o DAClanamia,
wihich was caused by bactena orendotoxin entry into the blood
from the contaminated dialysate.

Contaminated water baths weare used to thaw or wam blood
products (fresh plasma, cryoprecipitatel or pentoneal dialysate
bottes, followed by contamination of the infusates occurned
during preparation.

Contaminated ice baths weare used 10 cool syringes o bottles of
galine in measuring cardiac cutput.

Potential pathogens include Pseudbmaonas, Acinefobacter,
Burkholderia, Staphylococcus, and Ewingala.

Use stenle water for eye flush or regulary leg, monthly) flush
eyewash stations.

Clean dental water systams.

Flish with water and disinfectant solution, or w=e of clean-wates
systerns that put sterile water into the dental unit.

Flush dental instruments with water and air for 20=30 sec from any
dental device connected to the dental water systern that enters
the patient's mouth &g, handpieces).

Ensure that water in dental unit meets standands (<500 CFUmL).

Follow AAM I standards for guality assurance performance of
L:I-ur'r".il'_-i UEVILES.

DISII'[L‘LFI.WU[L‘I QIS TNDUTn '.-2"|-".-F|.L'I"I | IL';_.iL.lLII L35S,

F'L‘I[L"II'I TRt i.L"IL"|L"i_.iIiJ¢'J| |.L"Jl||':_.i and endoloxin lL‘A'_ilII':_.i ri_"l water in
dialysis settngs regularky.

Maintain dialysis water (input) <200 CRJ/mL and dialysate (output)
< 200 CFU/mL per CMS.

Consider routine cleaning, disinfection, and changing of water in
wiater baths,

Add garmicide to water bath or use plastic overwrap of blood
products and keep the surfaces dry.

Uze stedle water in ice baths (or at room temperatune) used for
themodiution catheters.

1430 « CID 2016:62 (1 June) « HEALTHCARE EPFIDEMIOLOGY




Healthcare Outbreaks Associated with Water Reservoir
Kanamori, Weber, Rutala. Clin Infect Dis 2016;62:1423

Res arvoi

Bathirng, tub immersicn,

and hypdrothera poy

Flowers and vases

Crecoratinee water wall
fountains

Miscellanaous

Therm is an unacoeptable nsk in hospitals

Eey Issues
Tub immersion used in hospitals for physical hydrothemsa ey and for
cleaning of bum Wwounds Can Cause CrosSs-TrEansmiission,
transmission from emvionmental resensoirs, or
S LTS M iSS o,
Skin infections such as folliculitis and cellulitis occurred related To
wwater imnmersion.
WViater contamination of central venous catheters during bathing
wwas related to bloodstrearnm infection.
FPotential pathogens include Psoudomonas, Enferobactoer,
Cirabascrar, Acinatobaciar, .l'_eg.?r:me.'.'a. Alcaliganas, and MNTHL
1 of fecal bacterda wia
ration by fecal bacteria
healthcare facilities caring fo
rrventally or mipsaired patients, or chilkdren.
Potential patheoo - e entaenc bactena, PSsaudormonas,
Chas T OO LS
Flowwear vases and potted plants are heavily colonized with potential
pathogens, incleding A cnefobscior, Kaebsells, Enfaemnbascior,
FPsaudomonas, Sarmatiz, Burkholde s cepacia, Aemmonas
hyarophila, and FavobscTand
Mo healthca re-as sociated outbreak s directly linked to flower vases
or potted plants have ean reporbed .
|'“1|“i: fauvcets were likely to be “-ﬁrt:_u‘-
e pathogens than handbe
i alectronic fa:..:n:l:s
thea walwe and the tap, n:sl_.lti
waa mn weater, which favors
reduced flus
of plastic

i
5
1]
v

¥
m-’urgu

L grronadls preunmonia cases associated with decorat
fountain wens eported.

Serwing
immunocompromised patients (ewen with standard
maintenance and sanitizing methods).

Mudyroodac e ©

] .'.:|..n'|*§ cardiac surge
eortesd.
fl w Ty ple ey

Potential resaensairs include distilled water or containers (outhreaks

with Enfarobascter cloacae and B. cepascisl, wash basins
[Salmonally ubsng infecton, THchosoons Sasahé infection,
I agionals prewrmonial, intraaocrtic ballocon pomp (B, cepacia
bacteremial, hourmidifier water in waentilator systems
LAcrermoniurm kiVense postoperative endophthalmitis),
cooler (gastrointestinal illness), hobly water Acinefobasctar
baumanni infecticonl, deionized water [(Exophisls jeasnsednai
Fungemial, water-damaged plaster (muocomycosis), water birth
([Legionafs pewumaonial, wate~saving dewvice (P aeruginosa
infectionl, finse water during endocsoope MNepresces sing [gram-
nesgatinee bactarnal.

W TEr

Infection Prewention Strateg

Adhere stricth 1o proper disinfecton of tulb betwean patients.

Drrain and clean @mnks and tubs after use of each patient, and
disinfect surfaces and components acoording to the
manufaciiurer' s inSTrnec oS,

Add disinfectant to the water: 15 ppm in small hydrotherapy tanks
and 2—=5 ppm in whirlpools per COHC.

Drisinfect after using tub liners.

Cower catheter sites with trans parent occlusive dies sing.

tE=L=5Ty _-»L.I'f-.-_lﬂL"'"_-» W|[|'“ i sinfe
Clean bowl with a
Mo reascon to powr disir
Separate toilet bowl fror

Prohibit fresh flovwwers and potted plants in the rooms of
IMmunoconmpromised and CU patients.
Or add antimicrobial agent 1o vase water and disinfect vases after

e
T
samples

Aosoid installation, especially in healthcare facilities sersing
immunocompromised patients or in areas canng for high-risk
patients .

FPedfomn maintenance eegulady and monitor water safeby stricty
unless rem -

Ensure that heater oler units are safe a : i invesd
according o the mMmanufacturer's instruc

Enhance wigilanoce for NTRM infecticns
SUIrgenies ESing heater—co

If NTHh infactons are sus B2 B MG ::\-l:\-i::-l::\-:’_.;'\.-'

[T M pos itive cultures i ol ozl 5 L
procedures within sew

Consider control meas unes

resersoir when available.

on risk as




Water Wall Fountains




Water Walls Linked to Legionnaires’

e Palmore et al. ICHE 2009:30:764

m 2 immunocompromised patients exposed to decorative fountain in
radiation oncology; isolates from patients and fountain identical;
disinfection with ozone, filter and weekly cleaning

e Houpt et al. ICHE 2012;33:185

m Lab-confirmed Legionnaires disease was dx in 8 patients; 6 had
exposure to decorative fountain (near main entrance to hospital);
high counts of Legionella pneumophila 1 despite disinfection and
maintenance



Water Walls and Decorative
Water Fountains
Present unacceptable risk in hospitals serving

immunocompromised patients (even with
standard maintenance and sanitizing methods).



WORLDWIDE OUTBREAK OF
M. chimaera DUE TO CONTAMINATED HCUs

STRAIM CHARACTERISTICS

e Since 2003, >200 cases of M. chimaera prosthetic / CONTANINATION KT FACTORs o8 cochLLY
valve endocarditis and disseminated disease 7 & acuvesen
reported ; ”[ -. MH : “o"‘j;..::’&“

e Outbreak linked to intrinsically contaminated heater- il R (7 e ey
cooler unit (HCU) — Stockert 3T HCU (Sorin) jo !

M. CHIRAERS
INFECT oM

e Internal water channels/tanks intrinsically
contaminated; transmission from device to patients
via aerosols

e Error = Failure to use disposable channels/tanks
and/or inability to disinfect/sterilize internal water
tanks

e Problem = Presence of biofilm

e Risk =0.4-16 per 10,000 Pt-years
Sommerstein R, et al. ICHE 2017;38:103;
Schreiber PW, Sax H. Curr Opin ID 2017;30:388




LEGIONELLA INCIDENCE OVER TIME, US, CDC

Potential reasons (per CDC) for 4.5-
Legionnaires’ Disease Is On The Rise fold increase in Legionnaires’ disease
2ot since 2000

e Artifact (increased awareness
and testing)

e Increased susceptibility of
population

e Increased Legionellain
environment

e Combination of factors

400 cases of legionellosis in

https://www.cdc.gov/legionella/surv- Australia each year
reporting.html



LEGIONELLA: EPIDEMIOLOGY

e 10,000 - 40,000 cases/yr (1-5% of adult pneumonia)
e Reservoir: Ubiquitous in aquatic environments

e Associated with devices that produce potable or non-
potable water aerosols (e.g., cooling towers, evaporative
condensers, showers, faucets, decorative water
fountains, whirlpool baths, ice machines, medication
nebulizers, nasogastric feedings diluted in tap water)

e Transmission: Inhalation of aerosols (no person-to-
person transmission)




CONTROLLING WATERBORNE MICROORGANISMS

e Water Systems in HCF

m Hot water temp at the outlet at the highest temp allowable,
preferable >124°F (IC)

m \When state regulations do not allow hot water temp

>120°F, chlorinate the water or periodically increase
>150°F (1I)

m Water disruptions: post signs and do not drink tap water
(IB, IC)



LEGIONELLA: CONTROL MEASURES

e Establish surveillance system to detect Legionnaires
disease (IB); provide clinicians with lab tests (e.g., urine
antigen, DFA, culture)

e No recommendation on culturing water in HCF that do
not have patients at high-risk for Legionella
(transplant)(unresolved issue)

e One laboratory-confirmed case of Legionella, or two
cases suspected in 6 mo in facility that does not treat IC
patients, conduct epidemiological investigation (IB).



LEGIONELLA: CONTROL MEASURES

e One case in IC patient, conduct a combined epidemiological
and environmental investigation (IB)

e |f evidence of HA transmission, conduct environmental
investigation to determine source: collect water samples from
potential source of aerosolized water and subtype isolates of
Legionella from patients and environment (IB)

e |f source identified, institute water system decontamination
(IB) and assess the efficacy of implementing control
measures (1B)

e Culturing for Legionella in water from transplant units can be
performed as part of comprehensive strategy (ll)



LEGIONELLA: CONTROL MEASURES

e |f Legionella spp are detected in water of a transplant
unit, do the following:
m Decontaminate the water supply (1B)
m Restrict immunocompromised patients from showers (IB)
m Use non-contaminated water for sponge baths (IB)
m Provide sterile water for drinking, tooth brushing (IB)
m Do not use water from faucets in patient rooms (IB)



Best Practices for Environmental Infection Control:
Surfaces, Water and Air

e |dentify the infection risks associated with surfaces, water and
air

e |dentify the infection prevention strategies to reduce the risk
of surfaces

e Review the healthcare outbreaks associated with water
reservoirs and discuss control strategies

e Explain what infection prevention measures should be
implemented to prevent patient exposure to fungal pathogens



Air Control in Healthcare Facilities

e Fungal outbreaks associated with construction
and renovation

e Air handling systems in healthcare facilities



AIRBORNE FUNGAL OUTBREAKS

Requirements

e Susceptible host
e Reservoir

e Source

e Infecting dose inhaled (most dependent on
concentration of fungi in the air)



MOST COMMON PATHOGENS ASSOCIATED WITH
CONSTRUCTION OR RENOVATION OUTBREAKS

e Aspergillus spp. (by far most important)
e Zygomycetes

e Other fungi

e Miscellaneous



INVITED ARTICLE HEALTHCARE EPIDEMIOLOGY

Robert A. Weinstein, Section Editor

Review of Fungal Outbreaks and Infection
Prevention in Healthcare Settings During
Construction and Renovation

Hajime Kanamori,"? William A. Rutala,"? Emily E. Sickbert-Bennett,'? and David J. Weber'?

"Hospital Epidemiology, University of North Carolina Health Care, and “Division of Infectious Diseases, University of North Carolina School of Medicine,
Chapel Hill

Hospital construction and renovation activities are an ever-constant phenomenon in healthcare facilities, caus-
ing dust contamination and possible dispersal of fungal spores. We reviewed fungal outbreaks that occurred
during construction and renovation over the last 4 decades as well as current infection prevention strategies
and control measures. Fungal outbreaks still occur in healthcare settings, especially among patients with hema-
tological malignancies and those who are immunocompromised. The causative pathogens of these outbreaks
were usually Aspergillus species, but Zygomycetes and other fungi were occasionally reported. Aspergillus
most commonly caused pulmonary infection. The overall mortality of construction/renovation-associated fun-
gal infection was approximately 50%. The minimal concentration of fungal spores by air sampling for acquisi-
tion of fungal infections remains to be determined. Performing infection control risk assessments and
implementing the recommended control measures is essential to prevent healthcare-associated fungal outbreaks
during construction and renovation.



Review of Fungal Outbreaks
Kanamori, Rutala, Sickbert-Bennett, Weber. CID. 2015;61:433

Table 2. Fungal nfections and Associated Mortality by Each Underdying Disease Dunng Construction, Renovation, or Demolition
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NOSOCOMIAL ASPERGILLOSIS IN
OUTBREAK SETTINIGS

Vonberg, Gastmeier. JHI 2006. 63:245

e 53 studies with 458 patients

e 356 patients (78%) were lower respiratory tract

e Aspergillus fumigatus (154) and A. flavus (101)

e Underlying disease-hemotologic malignancies 299 (65%)
e Overall fatality rate in these 299 patients (57.6%)

e Construction or demolition probable/possible source-49%;
virtually all outbreaks attributable to airborne source, usually
construction

e Patients at risk should not be exposed to Aspergillus



Medically-Important Mycotic Agents

Aspergillus fumigatus
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8 cases of invasive fungal sinusitis (6 A. flavus, 1 A. fumigatus, 1 Rhizopus)
and 5 deaths; release of fungal spores from soil reservoirs during
construction; cultures of air and dust during the construction period grew
Aspergillus . Lueg et al. 1996
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Aspergillus

e Aspergillus spores are ubiquitous (soll, fruits, vegetables, dust,
decaying organic matter) in the environment

e Conidia may travel long distances as airborne particles and are
inhaled by humans (several hundred spores each day)

e In most healthy persons, spores are removed by innate defense
mechanisms (macrophages)

e Severely immunocompromised (IC) hosts (hematologic, solid organ
transplant) a serious complication

e Airis normally the route of fungal spore transmission



AIRBORNE FUNGAL OUTBREAKS

Portal of Entry Number of Outbreaks
Respiratory tract 27
Skin

Operative site

Peritoneal dialysis catheter

Mixed

N — ] OO

Not stated




		Portal of Entry

		Number of Outbreaks



		Respiratory tract

		                  27



		Skin

		                    7



		Operative site

		                    3



		Peritoneal dialysis catheter

		                    1



		Mixed

		                    1



		Not stated

		                    2






AIRBORNE FUNGAL OUTBREAKS

e Activities shown to increase the amount of airborne fungal
spores dramatically (and in consequence increases the risk of
Aspergillus infection in susceptible patients)

m Internal/External renovation/construction/excavation-
construction is a never-ending phenomenon

m Ceiling access
m Contaminated or defective air supply

e Minimal airborne concentration of Aspergillus necessary to
cause infection in IC patients remains unknown
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CONSTRUCTION OR RENOVATION

e \When planning construction, demolition, and renovation activities in and
around the facility, assess whether patients at high-risk for aspergillosis
are likely to be exposed to high ambient-air spore counts of Aspergillus
spp., and if so develop a plan to prevent such exposure (IA)

e During construction, demolition, or renovation activities construct
Impermeable barriers between patient-care and construction areas to
prevent dust from entering the patient-care areas (IB)

e Direct pedestrian traffic that come from construction areas away from
patient-care areas to limit the opening and closing of doors or other
barriers that might cause dust dispersion (IB)

e |P must participate at all levels of a construction project (CBIC)

'Tablan OC, et al. Guidelines for preventing health-care-associated pneumonia, 2003




CONSTRUCTION OR RENOVATION'

e Establish a multidisciplinary team that includes infection-control staff to
coordinate demolition, construction and renovation (IB, IC)

e Educate construction and healthcare staff in immunocompromised patient-
care areas regarding airborne infection risks associated with construction
and preventive measures (IB)

e Incorporate mandatory adherence agreements for infection control into
construction contracts (IC)

e Establish and maintain surveillance for airborne environmental disease
(e.g., aspergillosis) as appropriate during construction (IB)

'Guideline for environmental infection control in health-care facilities, 2003



CONSTRUCTION OR RENOVATION

e |Implement infection-control measures during construction, renovation,
maintenance, demolition, and repair (1B, IC)

m Before the project gets underway, perform an ICRA to define the scope of the
project and need for barrier measures (1B, IC)

¢ Determine if immunocompromised patients may be at risk for
exposure and develop a contingency plan to prevent exposures

m Implement infection-control measures for external demolition and construction
(IB)
¢ Determine if facility can operate on recirculated air; if feasible, seal
off adjacent air intakes
<If not feasible, check and replace low-efficiency filters as needed

& Seal windows and reduce outside air intrusion

'Guideline for environmental infection control in health-care facilities, 2003




Windows Closed




CONSTRUCTION OR RENOVATION'

e Implement infection-control measures during construction, renovation,
maintenance, demolition, and repair (1B, IC)

m Implement infection-control measure for internal construction (1B, IC)

¢ Construct barriers to prevent dust from entering patient-care
areas

¢ Block and seal off return air vents (if needed)
¢Implement dust control measures; divert pedestrian traffic

¢ Relocate patients adjacent to work zone (depending on their
immune status)

1 CDC Guideline for environmental infection control in health-care facilities, 2003




CONSTRUCTION OR RENOVATION'

e |Implement infection-control measures during construction, renovation,
maintenance, demolition, and repair (IB, IC)

m Perform engineering and work-site related infection control measures as
needed for internal construction and renovations

¢ Ensure proper operation of the air-handling system

¢ Create and maintain negative pressure in work zones
¢ Monitor negative air flow inside of rigid barriers

¢ Monitor barriers; repair gaps and breaks in barriers

¢ Direct pedestrian traffic away from work zones

¢ Provide designated travel routes for construction crew
¢ Clean work zones daily

#Clean and replace air filters
'Guideline for environmental infection control in health-care facilities, 2003






CONSTRUCTION OR RENOVATION'

e No recommendation is offered on routine microbiologic air sampling,
before, during, or after construction (unresolved)

e |f a case of healthcare-acquired aspergillus airborne fungal infection
occurs during construction, implement appropriate measures (IB)

e [f there is epidemiologic evidence of ongoing transmission of fungal
disease, conduct an environmental assessment to determine and
eliminate the source (IB)

e [f air-supply systems to high-risk areas are not optimal use portable,
industrial-grade HEPA filters on temporary basis (Il)



INFECTION CONTROL RISK ASSESSMENT (ICRA)

e |CRA is an multidisciplinary, organizational, documented process
that after considering the facility’s patient population and type of
construction project (non-invasive to major demolition):

m Focuses on reduction of risk from infection

m Acts through phases of facility planning, design, construction,
renovation, facility maintenance and

m Coordinates and weights knowledge about infection, infectious
agents, type of construction project and care environment
permitting the organization to anticipate potential impact



STEP 1:
IDENTIFY TYPE OF CONSTRUCTION PROJECT

Inspection and Non-Invasive Activities.

Includes. but 1s not linmted to:

 removal of ceiling tiles for visual inspection only. ¢.g.. imited to 1 tile per 50
square feet

panting (but not sanding)

wallcovering. electrical trim work. minor plumbing. and activities which do not
generate dust or require cutting of walls or access to ceilings other than for
visual mspection.

Small seale, short duration activities which create minimal dust
Includes, but 15 not linuted to:

* 1nstallation of telephone and computer cabling

*  access to chase Spaces

*  cutting of walls or ceiling where dust migration can be controlled.

http://www. ierinc. ' ' ltopics/construction/downloads/ICRA-
MatrixColorRevised-091109.pdf



http://www.premierinc.com/quality-safety/tools-services/safety/topics/construction/downloads/ICRA-

STEP 1:
IDENTIFY TYPE OF CONSTRUCTION PROJECT

Work that generates a moderate to high level of dust or requires demolition or
removal of any fixed building components or assemblies

Includes, but 1s not limted to:
sanding of walls for painting or wall covering
removal of floorcoverings, ceiling tiles and casework
new wall construction
minor duct work or electrical work above ceilings
major cabling activities

* any activity which cannot be completed within a single workshaft,

Major demolition and construction projects

Includes. but 1s not limited to:

getivities which require consecutive work shfts

' requires heavy demolition or removal of a complete cabling system

= new construction.



STEP 2:
IDENTIFY PATIENT RISK

Low Risk Medium Risk High Risk Highest Risk

»  Office Cardiology Ccu *  Any area caring for

areas Echocardiography Emergency Room immunocompromised
patients

Burn Unit

Endoscopy Labor & Delivery

Nuclear Medicine Laboratories
Physical Therapy (specimen) Cardiac Cath Lab

Radiology/MRI Medical Units Central Sterile Supply
Respiratory Newborn Nursery Intenstve Care Units

Therapy Outpatient Surgery Negative pressure

Pediatrics 1solation rooms

Pharmacy Oncology

Operating rooms
mcluding C-section
TOOIS

Post Anesthesia Care
Ut

Surgical Units




STEP 1:
IDENTIFY TYPE OF CONSTRUCTION PROJECT

Inspection and Non-Invasive Activities.

Includes, but 1s not limited to:
= removal of ceiling tiles for visual inspection only, e.g., limited to 1 tile per 50
square feet

painting (but not sanding)
wallcovering, electrical trim work. minor plumbing. and activities which do not

generate dust or require cutting of walls or access to ceilings other than for

visual inspection.
Small scale, short duration activities which create minimal dust

Includes. but 1s not linmited to:

» installation of telephone and computer cabling
access to chase spaces
cutting of walls or ceiling where dust migration can be controlled

http://lwww.premierinc.com/quality-safety/tools-services/safety/topics/construction/downloads/ICRA-

MatrixColorRevised-091109.pdf


http://www.premierinc.com/quality-safety/tools-services/safety/topics/construction/downloads/ICRA-

STEP 1:
IDENTIFY TYPE OF CONSTRUCTION PROJECT

Work that generates a moderate to high level of dust or requires demolition or
removal of any fixed building components or assemblies

Includes. but 1s not limited to:
»  sanding of walls for painting or wall covering
removal of floorcoverings, ceiling tiles and casework
new wall construction
minor duct work or electrical work above ceilings
major cabling activities
any activity which cannot be completed within a single workshift.
Major demolition and construction projects
Includes, but 1s not limited to:
= activities which require consecutive work shifts

requires heavy demolition or removal of a complete cabling system

" new construction.



STEP 2:
IDENTIFY PATIENT RISK

Medium Risk _

Office Cardiology CCU Any area caring for
areas Echocardiography Emergency Room immunocompromised
patients

Nuclear Medicine Laboratories Burn Unit

Endoscopy Labor & Delivery

Physical Therapy

Radiology/MRI Medical Units Central Sterile Supply
Therapy Outpatient Surgery Negative pressure
1solation rooms

Pediatrics
Pharmacy Oncology

' Operating rooms
including C-section
rooms

Post Anesthesia Care
Unit
Surgical Units




STEP 3:

MATCH RISK GROUP WITH CONSTRUCTION TYPE

Patient Risk Group
LOW Risk Group
MEDIUM Risk Group
HIGH Risk Group
HIGHEST Risk Group

Consfruction Pl oject Tvpe
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Note: Infection Control approval will be required when the Construction Activity and Risk Leve] mdicate

control lJl'lZ!EEdlll'EEi dI¢ necessary.




INFECTION CONTROL BY CLASS

During Construction Project Upon Completion of Project

@ 1. Execute work by methods fo minimze raising dust | 1. Clean work area upon completion of task.
5 from construction operations.

Immediately replace a celing tile displaced for
visual mspection

Provide active means to prevent atrborne dust from | 1. Wipe work surfaces with cleaner/disinfectant.
dispersing into atmosphere. - Contamn construction waste before transport in
Water mist work surfaces to control dust while tightly covered contamers.

cutting. 3. Wet mop and/or vacuum with HEPA filtered
Seal unused doors with duct tape. vacuum before leaving work area.

Block off and seal air vents. - Upon completion, restore HVAC system
Place dust mat at entrance and exit of work area where work was performed.

Remove or 1solate HVAC system in areas where
work 15 bemg performed.

CL.ASSTI




INFECTION CONTROL BY CLASS

Before Construction

Remove or Isolate HVAC system i area where
work 15 being done to prevent contamination of
duct system.

Complete all critical barriers 1.e. sheetrock,
plywood. plastic, to seal area from non work area
or tmplement control cube method (cart with
plastic covenng and sealed connection to work site
with HEPA vacuum for vacuuming prior to exit)
before construction begins.

Mamtamn negative air pressure within work site
utilizing HEPA equipped air filtration umits.
Contain construction waste before transport i
tightly covered containers.

Cover transport receptacles or carts. Tape covering

unless solid hid.

After Construction

Do not remove barriers from work area until
completed project 1s inspected by the owner’s
Safety Department and Infection Prevention &
Control Department and thoroughly cleaned by
the owner’s Environmental Services
Department.

Remove barrier materials carefully to
mimmize spreadmg of dirt and debrs
associated with construction.

Vacuum work area with HEPA filtered
vacuums.

Wet mop area with cleaner/disinfectant.

Upon completion, restore HVAC system
where work was performed.




INFECTION CONTROL BY CLASS

During Construction

After Construction

[

Isolate HVAC system in area where work 1s bemng
done to prevent contanunation of duct system.
Complete all critical barriers 1.e. sheetrock.
plywood, plastic. to seal area from non work area
or implement control cube method (cart with
plastic covering and sealed connection to work site
with HEPA vacuum for vacuuming prior to exit)
before construction begins.

Maintain negative air pressure within work site
utilizing HEPA equipped air filtration units.

Seal holes. pipes, conduits, and punctures.
Construct anteroom and require all personnel to
pass through this room so they can be vacuumed
using a HEPA vacuum cleaner before leaving work
site or they can wear cloth or paper coveralls that
are removed each time they leave work site.

All personnel entering work site are required to
wear shoe covers. Shoe covers must be changed
each time the worker exits the work area.

|2

L]

Do not remove barners from work area until
completed project is inspected by the owner’s
Safety Department and Infection Prevention &
Control Department and thoroughly cleaned by
the owner’s Environmental Services Dept.

Remove barrier material carefully to minimize
spreading of dirt and debris associated with
construction.

Contain construction waste before transport in
tightly covered containers.

Cover transport receptacles or carts. Tape
covering unless solid lid.

Vacuum work area with HEPA filtered
Vacuums.

Wet mop area with cleaner/disinfectant.

Upon completion, restore HVAC system
where work was performed.




PREVENTION

e Procedures during construction and renovations

m Seal hospital construction areas behind impervious barriers
m Clean construction area daily (i.e., remove dust)

m Assure that ventilation system does not transport dust from inside
construction area to other locations

m Move immunocompromised patients from adjacent areas

m Thoroughly clean construction area prior to patient use

m Conduct surveillance for airborne fungal infections

m Avoid transporting construction material through patient areas



Air Control in Healthcare Facilities

e Fungal outbreaks associated with construction
and renovation

e Air handling systems in healthcare facilities



AIR-HANDLING SYSTEMS IN HCF

e Ensure HVAC filters are properly installed and
maintained (IB)

e Monitor areas with special ventilation (Airborne infection
Isolation-All, Protective Environment-PE) for air changes
per hour-ACH and pressure differentials (IB)

e |nspect filters periodically (IC)

e Ensure intakes (>6 ft above ground) and exhaust outlets
(>25 ft from intake) are located properly (IC)
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AIR-HANDLING SYSTEMS IN HCF

e Do not use through-the-wall ventilation units (air induction
ventilation) for protective environment (IC)

e Seal windows with centralized HVAC, especially protective
environment areas (B, IC)

e Do not shut down HVAC for other than required
maintenance, filter changes, and construction (1B, IC);
coordinate to allow relocation of immunocompromised (IC)

e Keep emergency doors and exits in protective
environments closed (l1)



Environmental Infection Control for
Special Health Care Settings

Figure 1. Example of positive-pressure room control for protection from airborne
environmental microbes (PE)* + §

Monitor

Comdor

* Stacked black boxas represent patent’s bed. Lons oper bow with cross-hatch represents supply air. Open bowes with single,
drapomal s apresent air exhaust ragisters. Arrows indicate diractions of air flow

+ Possible uses mciude mmarocompromised patent roams (2., hematopoletic stem cell ransplant or solid organ mansplant
procadurs rooms) and orthopedic operatms roams







SPECIAL HEALTHCARE SETTINGS

High Risk Patients (PE, Solid Organ Transplants, Neutropenic)

e Planning new units for high-risk patients

m Air-filtration: Install HEPA filters (99.97% efficient in filtering 0.3-
sized particles) either centrally or point of use (IB)

m Directed airflow: Place air-intake and exhaust ports so that room air
flows across patient’s bed and exits on opposite side of the room (IC)

m Well-sealed room (|B)

m Room-air pressure: Maintain room at positive pressure with respect
to corridor (1B)

m Room-air changes: Maintain at >12 per hour (IC)



SPECIAL HEALTHCARE SETTINGS

(Operating Rooms)

e Infection control measures for operating rooms

m Room-air pressure: Maintain positive-pressure ventilation with
respect to corridors and adjacent areas (IC)

m Room-air changes: Maintain at >15 per hour (IC) with at least 3
ACH of fresh air (20 AC/hr per FGI)

m Directed Airflow: Introduce air at the ceiling and exhaust air near the
floor (IC)

m Doors: Keep room doors closed except for essential personnel,
patients, equipment; limit entry to essential personnel (I1B)






SPECIAL HEALTHCARE SETTINGS

(Airborne Infection Isolation-All)

e Planning new or renovating All units

m Directed airflow: exhaust air to the outside, away from air-
intake and populated areas (IC)

m Well-sealed room (|B)

m Room-air pressure: Maintain continuous negative room with
respect to corridor; monitor air pressure periodically (1B).;
install self-closing doors (IC)

m Room-air changes: Maintain at >12 per hour (IB)

m Ante room and audible alarm not required (12 AC/hr, negative
airflow-CBIC)



SUMMARY

e Outbreaks of aspergillosis and other fungi continue to occur in
US healthcare facilities

e Highly immunocompromised patients are at highest risk
e Most outbreaks are related to construction and renovation

e Appropriate implementation of CDC/HICPAC guidelines can
prevent healthcare-associated infection

e Use of ICRA is a logical method to plan for construction and
renovation projects



SUMMARY

mAirborne fungal infections cause significant morbidity
and mortality for iImmunocompromised patients

mDespite understanding of the usual sources and
reservoirs of these pathogens outbreaks continue to
occur

m\Vell-designed and maintained ventilation systems
and use of proper infection control techniques during
construction will prevent most fungal outbreaks



SUMMARY

e Surveillance is key to early detection of outbreaks

m Maintain a high index of suspicion for healthcare-associated
pulmonary aspergillosis in severely immunocompromised
patients (ANC <500/mm? for 2 weeks or <100/mm? for 1
week)(IA)

e In the event of an outbreak careful evaluation of cases and
an environmental evaluation will usually uncover a
correctable cause

e New tools of molecular epidemiology may prove useful to
link specific reservoirs with outbreaks



Best Practices for Environmental Infection Control:
Surfaces, Water and Air

e |dentify the infection risks associated with surfaces, water and
air

e |dentify the infection prevention strategies to reduce the risk
of surfaces

e Review the healthcare outbreaks associated with water
reservoirs and discuss control strategies

e Explain what infection prevention measures should be
implemented to prevent patient exposure to fungal pathogens



THANK YOU!
www.disinfectionandsterilization.org




SPECIAL HEALTHCARE SETTINGS

(Airborne Infection Isolation-All, CDC Guideline 2003)

e Planning new or renovating All units

m Directed airflow: exhaust air to the outside, away from air-
intake and populated areas (IC)

m Well-sealed room (|B)

m Room-air pressure: Maintain continuous negative room with
respect to corridor; monitor air pressure periodically (1B).;
install self-closing doors (IC)

m Room-air changes: Maintain at >12 per hour (IB)
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