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

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

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

¢ Other (environment): 20%

m Medical devices/inanimate objects

m Contact with environmental surfaces (direct and
Indirect)



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Ranking of Recommendations
m Category IA-strongly recommended and strongly
supported by studies

m Category IB-strongly recommended and supported
by some studies and strong theoretical rationale

m Category IC-required by regulatory agencies
m Category ll-suggested for implementation



MECHANISMS OF TRANSMISSION

¢ Contact

m Direct (actual physical contact between source and
patient)

m Indirect (transmission from source to patient through
an intermediate object)

m Droplet (transmission <3 feet)
¢ Alrborne (true airborne phase of transmission)




MECHANISMS OF TRANSMISSION

¢ Common vehicle-source Is common to those who
acquire the disease

m Food

m \Water

m Medications
m Blood

m Equipment

¢ Arthropod-borne



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



NOSOCOMIAL AIRBORNE
FUNGAL INFECTIONS



AIRBORNE FUNGAL OUTBREAKS

Requirements

¢ Susceptible host
¢ Reservoir

¢ Source

¢ Infecting dose inhaled (most dependent on
concentration of fungi in the air)
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MOST COMMON PATHOGENS ASSOCIATED WITH
CONSTRUCTION OR RENOVATION OUTBREAKS

Aspergillus spp. (by far most important)
Zygomycetes

Other fungi

Miscellaneous



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

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.

Keywords. fungal outbreaks; Aspergillus; healthcare-associated infections; construction; renovation,
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Table 2. Fungal lnfections and Associated Mortality by Each Underlying Disease During Construction, Renovation, or Demolition

No. of Articles No.of Patients  No.of Patients  Mortality, No."
Underying Diseases Pubkshed Infectad Ded (%)
Hematologic makgnancies or boné manow transplant 26 414 148 131/288 455
Other makignancies, tansplint, andr immunosuppressed 13 105 38 38/60 83.3)

patients

Patients in intansive care unit 3 8 2 2/4 {50)
Rheumatology patients 2 6 4 4/6 165.7)
After surgary 2 8 1 1/8 (12.5)
Pematue nfant 2 3 2 2/3 86.7)
Nephrology and dalysis patients 1 3 2 2/3 186.7)
Total 49 547 197 180/372 ¥84)

* Aticios in wach the number of patonts rnfectad o ded was unknown ware axcdiuded for monality calodaton
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Table 1. Characteristics of Fungal Outbreaks and Infections Associated With Constwuction, Renovation, and Demolition
Na. of Na. of
Patent Pavarnt Pytom Type of Acrborne Fungsl
Author, Yeor Papulstion Ifoctad Deothe kfecton (Sta) Type of Fungi Rezerwr or Sowrce Lovaiis) Malecular Typing Contml Moasures
Azner, Cancer petents a Urknown Aspergius Aspegilius =pp. Fpoofng materd Urknown Uriknown Unknown
1976 5] nfection fung. pmdominanty spezyed wet dusng
phasgyngoeal or A niger, comstauctan
mancliry =nus) A flavus,
A fumigatus)
Arnowe, Imnmuncsuppras=on 3 1 Aspeorgius A furigotus, Renovation, spomszon  Arbome spores Urknown Impormesb b pbstic borsos,
1978 [8] {mral tnspiant) wdection fung) Aspogilus =p dust frorn bise 200 chu below mmunosipprssad pationts
caling tio s sbove renavaton moved © other foars,
tarepiat urkt horcontsl surbsces,
vauuned dsmp mapped,
and duzted
Ssaubbi Hospsload petents 1 1 Invazvo A flaus Corstructon, defoctve 8 A fbvisfpositve Urnknown Profltors and flters in
1882 8] fscute nanymphogytic Aspergils wntiston and ar room, contral 1 wntiston aystem regiaced
lokoma for 1 infected) dection fung) fration A. flauspostre
roomotfo plats
Lamting, Immunosuppressed 10 4 Invazve Aspegilius =p. Road conmucton for - 400-2800 Urnicnown Unknown
18982 [7] patoms with manal Aspergilis xoess 0 the new Aspergiius
slogaft mcpons or irdection fung) hasptal, sparesforr? fam
hamatalogc malignancy comamnstad ar conditoner
vendow ar flter
condt:onas n ranal
raregiantaton waxd
Kaysansio, Prormature infans 2 2 Fungd niecton Asperpiius =p., Renovation of adpcant 083 fungi par hour  Unknown Patonts moved foom ama of
1985 9] fung Zygormycet spocal care unit and  per settio piate constructon, addtonal
Rhopus indcus demolition of wall, comgared © 0.22 dampes piaced n ar ducts,
mald n dustabove 3 fung per howr per mparvous dust baros
bise calng zattlopite n eonced aw sbove bizse
corsruction Feo calng and ventistonducts
are vauuned mpboed HEPA
fiw=, ar ducts and
ervionmantal surboes
d=nfocwod
Opal 1988 Immunocompomsaed 1" 1" Asporgius A flavus, Hosptl renovaton and 59 £ 0.7 Asperglus/ Unknown Copperd@ qunainaatm, srtght
na $ymphom toular wdection A fumigotus, constructon me reade plastc and dry wall borsers
malgrency, hghdose desamerand A miger, constructhon =1 about fia constauction =i,
cartoastarad tharapy o Aspogiis =p comgared © 1.2 HEPA fltars in ptonts
d=zamvrated Asmgﬂm‘m" mom, and negatve prassure
canoma) outsde n consyucton ams
constauchon =
Barnos, Chidren undargoing BMT 6 6 Invszve Unlcnowen Bulding wok stling 133 cfu/m” of Uricnown Laminar air flow maaton
1989 [14) Aspergius a laminar ar flow A. umgatusin the
infection Jung) systemn 10 e unt BMT unt durng
buiding wodk
. wvan b v v € i i s B & 2 2 s rae o A Fiwrirvats v B dddren isvrwls o wn s Cerredorvs adtenr 1ok nrascm D e e L e S N P
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NOSOCOMIAL ASPERGILLOSIS IN
OUTBREAK SETTINIGS

Vonberg, Gastmeier. JHI 2006. 63:245

53 studies with 458 patients

356 patients (78%) were lower respiratory tract
Aspergillus fumigatus (154) and A. flavus (101)
Underlying disease-hemotologic malignancies 299 (65%)
Overall fatality rate in these 299 patients (57.6%)

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

Patients at risk should not be exposed to Aspergillus



UNDERLYING CONDITIONS IN PATIENTS WITH NOSOCOMIAL ASPERGILLOSIS
No. of Patients  Mortality (%)

Hematologic malignancy 299 57.6
Solid organ transplant 55.9
¢ Renal transplant 36
¢ Liver transplant 8
Other immunocompromised 52.3
¢ High-dose steroid therapy 15
¢ Neonates 5
¢ Other malignancy 4
¢ Chronic lung disease 2
¢ ICU patients (“high-risk”) 2
¢ No exact classification possible 49
Patients without severe immunodeficiency 39.4
¢ Thoracic surgery 25
¢ Cataract surgery 5
¢ ICU patients (“low risk”) 5
¢ Other surgery patients 3

TOTAL 458 55.0






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

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

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

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

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

Alir is normally the route of fungal spore transmission



Medically-Important Mycotic Agents

Aspergillus fumigatus




NOSOCOMIAL ASPERGILLOSIS
IN OUTBREAK SETTINGS

Vonberg R-P, Gastmeier P. J Hosp Infect 2006;63:246-54



Vonberg, Gastmeier. JHI 2006. 63:245

Characteristics of Patients and Causative
Aspergillus spp in Nosocomial Outbreaks

Table | Characteristics of patients and causative Aspergilius spp. in nosocomial outbreaks
Author (year, country) Patient group Patients Primary site of Clinical Aspergilius
(N patients) (N fatal) infection (N ) spp. isolates (N)
Gage et al. (1970, USA )54 T-SURG (4) 4 (3) Endocarditis (4) fumigatus (3);
glaucus (1)
Burton et al. (1972, USA)™® RTX (4) 4 (0) LRTI (4) fumigatus (4)
Rose (1972, USA)" HEMA (?); Total: 23 LRTI (23) fumigatus (>12)
others (?) (total: 12)
Aisner et al. (1976, USA)*® HEMA (8) 8 (=3) LRTI (7); Unknown (8)
sinusitis (1)
Kyriakides et al. (1976, USA)™ RTX (3) 3 (1) LRTI (3) fumigatus (3)
Arnow et al. (1978, USA)¥ RTX (3) 3(1) LRTI (2) fumigatus (3)
Mahoney et al. (1979, usa)*® HEMA (5) 5(3) Sinusitis (3); fumigatus (1);
LRTI (2) unknown (4)
Lentino et al. (1982, USA)*® RTX (7); Total: 10 LRTI (10) Unknown (10)
HEMA (3) (total: 4)
Sarubbi et al. (1982, USA)*® HEMA (2); Total: 22 LRTI (1) flavus (22)
others (?) (total: 1)
Gustafson et al. (1983, USA)*® RTX (9) 9(7) LRTI (8); epidural fumigatus (3);
abscess (1) unknown (6)
Gerson et al. (1984, USA)*" &2 HEMA (15) 15 (2) LRTI (15) Unknown (15)
Grossman et al. (1985, USA)* HEMA (6) 6 (0) Skin infection (6) favus (3);
fumigatus (2);
niger (1)
Krasinski et al. (1985, USA)" Neonates (1) 1(1) Skin infection (1) Unknown (1)
Rotstein et al. (1985, USA)** HEMA (10) 10 (10) LRTI (9); fumigatus (7);
sinusitis (1) favus (3)
Opal et al. (1986, USA)*® HEMA (7); 7(7) LRTI (11) flavus (4);
steroids (3); 3(3) fumigatus (1);
ONCO (1) 1(1) niger (1);
unknown (5)
Allo et al. (1987, USA)*® HEMA (9) 9(2) Skin infection (9) flavus (8);
unknown (1)
Perraud et al. (1987, France)™:7! HEMA (22) 22 (18) LRTI (22) fumigatus (22)
Ruutu (1987, Finland) 77 HEMA (8) 8 (8) LRTI (8) fumigatus (8)
Sherertz et al. (1987, USA)® HEMA (14) 14 (13) LRTI (14) fumigatus (?);
flavus @)
Weems et al. (1987, USA)" HEMA (3) 3(3) LRTI (3) Unknown (3)
Harvey et al. (1988, UK)”™> ICU patients Endocarditis (3) fumigatus (>3)
low risk (2); 2 (2)

elok i.i. M
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Fungal Outbreaks and Infections Associated wi

onstruction, Renovation and demolition, 1975-2
Kanamori, Rutala, Sickbert-Bennett, Weber. Clin Infect Dis 2015:61:434

Table 1 continued.
Na. of
Patent Patent Type of Arbome Fungal
Author, Year Population Deaths Infection (Ste) Type of Fung Reservor or Source Levelis) Molecular Typing Control Measures
Brincker, Acute leukemia 10 4 Aspergilus Unknown Indoor builkding Al least 11.2 Uninown Unknown
1991 [18] infection (lung) rencovation, Aspergilus per
Increased spores in 24h-sette plate
ward locations with
heavy traffic of
patients and staff
Flynn, i L A remeus Hospital renova S Unknown
1993 [20 funga elevator
s from Q
. Starwels,
hwen, Neutropenic patents 5 Unknown Invasive A furmigatus, Hospatal constuction, 0.14 cfu fungi per Unknown Spedal care unit closed O
1994 [22] who underwent high- Aspergilus A flawus increase in molds in hour per settle incoming patients, window
dose chematherapy infection the air occummed in plate (before casements, plumbing
(unknown) the patient rooms construction) to penetrations, electrical

Loudon,
1994 [23]

Acute leukemia or 7 6
aplastic anema

Invasive

Hematologic malignancies 7 5
(acute lymphaoblastc
ukemia, acute myeloid
leukemia, lymphoma,
Hodgkin's disease)

Aspergidlus
infection (lung)

Aspergilus Sp.

A fumigstus,
A flavus

and corrdor adjacent
10 CONStrUCTON

0.40 cfu fungi per
hour per settle

staging area, plate (after
windows in the construction)
adjacent comidor as
the most likely
source of moid
contamination

Unknown

Extensive bulding work Unknown
was ongoing on the
ground fioor beneath
the hematology unit,
Aspergilus for
showerhead

outets, and other sources
for potential air leaks visually
examined and sealed, HEPA
fiters replaced, each room
terminally deaned with
subsequent folow-up
testing by air-setting plates

banding fror ase
patent. healthcare
WO f, ang
enveanmental

source)

Siver staining of
sodum dodecyl
sulphate-
polyacrylamide gels,
immunobiot
fingerprinting. and
random ampification
of polymorphic DNA
3 cases
indistinguishable)

Itraconazole prophylaxds




Fungal Outbreaks and Infections Associated with

Construction, Renovation and Demolition, 1975-2014
Kanamori, Rutala, Sickbert-Bennett, Weber. Clin Infect Dis 2015:61:434
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AIRBORNE FUNGAL OUTBREAKS
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AIRBORNE FUNGAL OUTBREAKS

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

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

m Ceiling access
m Contaminated or defective air supply

¢ Minimal airborne concentration of Aspergillus necessary to
cause Infection in IC patients remains unknown



AIRBORNE FUNGI AT UNC HEALTH CARE, 2013

¢ Alr sampling conducted using large volumes

(>1000L) to increase likelihood of detecting a low
level of spores

¢ BMTU Air Sampling
m 1 fungal colony (no Aspergillus)
¢ Qutside Air Sampling

m 85 fungal colonies-100L (850 fungal colonies In
1000L)



Heating, Ventilation and Air Conditioning
Four HVAC Systems In Cancer Hospital




Heating, Ventilation and Air Conditioning
MERV 14 (90-95% in 0.3-1u)




RELEVANT GUIDELINES

2003: Guidelines for preventing health-care-associated pneumonia (HICPAC)

2003: Guidelines for environmental infection control in health-care facilities (CDC,
HICPAC)

2000: Guidelines for preventing opportunistic infections among hematopoietic stem
cell transplant recipients (CDC, IDSA, ASBMT)

American Institute of Architects Academy of Architecture for Health. Guidelines for
Design and Construction of Hospital and Health Care Facilities , 2006. (telephone #:
888-272-4115)

Construction and Renovation, 3rd Edition ,and Infection Prevention for Construction
DVD, Association for Professionals in Infection Control and Epidemiology, 2007
($173 member price ) APIC store: www.apic.org/

APIC Text of Infection Control and Epidemiology, 3 ed. Association for
Professionals in Infection Control and Epidemiology, 2009. www.apic.org/

ASHRAE - American Society of Heating, Refrigeration and Air Conditioning Engineers




INFECTION CONTROL RISK ASSESSMENT (ICRA)

¢ ICRA 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



MATCH RISK GROUP WITH CONSTRUCTION TYPE

Construction Project Tvpe

Patient Risk Group TYPE TYPE B TY Pl-: C TYPED
LOW Risk Group TLYLY
MEDIUM Risk Group -.
HIGH Risk Group

Note: Infection Control approval will be required when the Construction Activity and Risk Level indicate
that [SISSSHENN or -)xc)ontrol procedures are necessary.




INFECTION CONTROL BY CLASS

During construction After construction

1. Isolate HVAC system in area where work 1s being 1. Do not remove barriers from work area until
done to prevent contamunation of duct system. completed project 1s inspected by the owner’s

2. Complete all critical barriers 1.e. sheetrock. Safety Department and Infection Prevention &
plywood. plastic, to seal area from non work area Control Department and thoroughly cleaned by
or implement control cube method (cart with the owner’s Environmental Services Dept.
plastic covering and sealed connection to work site | 5 Remove barrier material carefully to minimize
with HEPA vacuum for vacuuming prior to exit) spreading of dirt and debris associated with
before construction begins. construction.

3. Maintain negative air pressure within work site : . :

S s . . : . 3. Contain construction waste before transport in
utilizing HEPA equipped arr filtration units. . .
: : tightly covered containers.

4. Seal holes. pipes. conduits, and punctures.

5. Construct anteroom and require all personnel to 4. Cover transport receptacles or carts. Tape
pass through this room so they can be vacuumed covering unless solid lid.
usmg a HEPA vacuum cleaner before leaving work | 5. Vacuum work area with HEPA filtered
site or they can wear cloth or paper coveralls that vacuums.

6 :’ﬁ removed leach ame the}];le.ave work s!te.d 6. Wet mop area with cleaner/disinfectant.

. te /OIK sit t .
personne” enferms work stfe are required 1o 7. Upon completion, restore HVAC system

wear shoe covers. Shoe covers must be changed
each time the worker exits the work area.

where work was performed.




SURVEILLANCE!

¢ Maintain a high index of suspicion for healthcare-associated
pulmonary aspergillosis in severely immunocompromised patients
(ANC <500/mm? for 2 weeks or <100/mm3 for 1 week)(IA)

¢ Surveillance cultures
m Do NOT perform routine, periodic cultures of nasopharynx (IB)

m Do NOT perform routine, periodic cultures of equipment or devices
used for respiratory therapy, PFTs, or dust in rooms of HSCT
recipients (IB)

m NO recommendation for routine microbiologic air sampling before,
during, or after facility construction or renovation (Unresolved)

¢ Perform routine surveillance of the ventilation status of PES: room

air exchanges, pressure relations, filtration efficacy (IB)

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



PREVENTION

¢ Well designed and maintained ventilation system
m Appropriate placement of intake ducts
m Filter all hospital air (90-95% efficient filters)
m Maintain filter integrity
m Maintain appropriate pressure relationships
m Proper maintenance of fans and filters

¢ Review all construction and renovation activities
¢ HEPA filters in HVAC In “high” risk areas



PREVENTION

¢ 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-HANDLING SYSTEMS IN HCF

Ensure HVAC filters are properly installed and
maintained (IB)

Monitor areas with special ventilation (All, PE) for
ACH and pressure differentials (1B)

Inspect filters periodically (IC)

Ensure intakes (>6 ft above ground) and exhaust
outlets (>25 ft from intake) are located properly
(IC)




Heating, Ventilation and Air Conditioning
Filter Bank of MERV 8




AIR-HANDLING SYSTEMS IN HCF

Do not use through-the-wall ventilation units (air
Induction ventilation) for PE (IC)

Seal windows with centralized HVAC, especially
PE areas (IB, IC)

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

Keep emergency doors and exits in PE
(protective environments) closed (Il)



Windows Closed




CONSTRUCTION, RENOVATION, REPAIR

Establish a multi-disciplinary team to coordinate
construction (IB,IC)

Educate both the construction team and
healthcare staff in |C patient-care areas about the
airborne infection risk (IB)

Incorporate mandatory adherence agreements
for infection control into construction contracts

(IC)



14

14

CONSTRUCTION, RENOVATION, REPAIR

Using active surveillance, monitor for airborne infections
in IC patients (IB)

Implement infection control measures: define the need
for barriers (IB), ensure proper operation of the HVAC
system (IB), implement dust control measures (IB),
relocate IC patients as needed (IB), clean work zones
daily (IB), create negative pressure in work areas
relative to adjacent patient-care areas (IB), provide
crews with designated entrances, corridors, elevators

(1B)



SPECIAL HEALTHCARE SETTINGS

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

¢ Planning new units for high-risk patients

m Air-filtration: Install HEPA filters (99.97% efficient in filtering
0.3pu-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 (IB)

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

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

Do not routinely use laminar airflow (100-400 ACH) In
PE (II).
Minimize exposure of high-risk patients to activities that

might cause aerosolization of fungal spores (eg,
vacuuming, disruption of ceiling tiles) (1B)

Patients leave their room, provide respiratory protection
(eg, N95, surgical mask) (1)

Minimize time the IC patients are outside their rooms for
diagnostic procedures and other activities (I1B)



SPECIAL HEALTHCARE SETTINGS

(Airborne Infection Isolation-All)

¢ 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 (IB)

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)



SPECIAL HEALTHCARE SETTINGS

(Operating Rooms)

¢ 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 (IB)



SPECIAL HEALTHCARE SETTINGS

(TB in Operating Rooms)

If possible, last case of the day to allow for
maximum removal of air contaminates ()

OR personnel should use N95 respirators (IC)

Intubate in the OR or All (IB); extubate in All (IB);
keep OR door closed after intubation until 99.9%
air contaminants are removed (IC)

Use portable HEPA if the ACH does not meet
specifications for negative pressure (Il)



Portable HEPA Units

Rutala et al. ICHE 1995:16:391

Can rapidly reduce levels of airborne particles (0.3u, for example, 90% in ~5 m);
used in construction worksite and reduce risk to TB exposure.

Narrow, slender-profile design fits in tight spaces
Secure electronic
touch pad controls

with LCD display
= -

Hinged filter
access door
with flip latches
& hex lock

Dual energy-efficient |

motorized impellers J
for powerful airflow

| Durable white

\\ I l ] powder coated

.050" aircraft

Pharmaceutical-grade l ”] aluminum cabinet
HEPA filter with {

silicone gel seal & ]”

99.99%+ capture |

efficiency of | ]”

0.3-micron particles | m

|

I

Four, built-in
easy-rolling casters

Front foot brakes

Optional VAPOR-LOCK®
carbon filter removes VOC odors



SUMMARY

m Airborne fungal infections cause significant morbidity
and mortality for immunocompromised patients

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

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



SUMMARY

¢ Survelllance Is key to early detection of outbreaks

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

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



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



Water As A Source of Nosocomial Outbreaks
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WATER AS A SOURCE OF
NOSOCOMIAL OUTBREAKS



WATER RESERVOIRS

Rutala, Weber. ICHE 1997:18:609

TABLE

WATER AS A RESERVOIR OF NOSOCOMIAL PATHOGENS

Assoclated Prevention and
Reservolr Pathogen(s) Transmission Importance* Control
Potable water Psewudomonas, Contact Moderate Follow public health guidelines
Mycobacteria
Legionella
Sinks Pseudomonas Contact, droplet Low Use separate sinks for handwashing
and disposal of contaminated fluids
Faucet aerators Pseudomonas Contact, droplet Low No precautions necessary at present
Showers Legionella Inhalation Low Prohibit use in immunocompromised
patients
Ice and ice machines  Legionella, Ingestion, Moderate Periodic cleaning; use automatic
Enterobacter, contact dispenser (ie, avoid open chest
Pseudomonas, storage compartments in patient areas)
Salmonella,
Cryptosporidia
Eyewash stations FPseudomonas, Contact Low Have available sterile water for eye flush or
Legionella, Ameba weekly (or monthly) flush eyewash stations
Dental-unit water Pseudomonas, Contact Low Clean water systems
systems Legionella,
Sphingomonas,
Acinetobacter
Dialysis water Gram-negative Contact Moderate Follow guidelines: dialysate =2,000
bacilli organisms/mL; water =200 organisms,/mL



Healthcare Outbreaks Assoclated with Water Reservoir
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Healthcare Outbreaks Associated With a Water Reservoir

and Infection Prevention Strategies

Hajime Kanamori,'* David J. Weber,'* and William A Rutala®
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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.
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Table 2.

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

Resenvoir

Potable water, tap water,
and hospital water
systems

Sinks

Faucet aemators

Showers

lce and ice machines

Key Issues

Potable water is not sterie, and pathogenic waterborne organsms

may exist in potable water at acceptable levels of colform
bacteria (<1 colform bactenumy100 mL).

Healthcare-assocated outbreaks have been inked to
contaminated potable water.

Semicritical devices are often rinsed with potable water, which
may lead to contamination of the equpment and subsequent
healthcare-assocated infections.

Common pathogens include nonentenc gram-negative bacilk (eg.
Pseudomonas aeruginosa). Legionalla, NTM.

Colonzation of sinks wath gram-negative bacik has been reported.

Some studes demonstrate a transmession ink between a
colonzed sink and infected patents.

Some studes describe that multdrug-resistant gram-negative
bacdli are assocated with cantammated snks.

Gram-negative bacik can survive wet environments, including
sinks, for a long tme (>250d)

Transmes sion can be caused by splashing of water droplet from
contammnated snks 10 hands of healthcare personnel, followed
by transient colonzaton of hands.

Common pathogens mdude gram-negatve bacik (eg.
Pseudomonas, Acnetobacter. Semata).

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

Potental pathogens nclude Pseudomonas, Stenotrophomonas,
and Legonels.

Some outbreaks are linked to contamenated shower heads or
inhalation of aerosds.

Potental pathogens include Legionells, Pseudomonas, NTM,
group A Streptocaccus, and Aspergdius.

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

Large outtreaks occurred when ice machines have become
contaminated and ice used for cooling drinking water.

Common pathogens indude Pseudomanas. Entorobacier,

Infecton Prevention Strateges

Follow public health guidelnes.

Hot water temperature at the outlet at the highest temperature
allowable, preferably >51°C.

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

Maintain standards for potable water (<1 coliform bacterum/100
mL).

Rinse semicntical equipment with sterile water, filtered water, or
tap water followed by alcohol rinse.

Some experts have recommended penodic montonng of water
samples for ggowth of Legionella.

Legionella eradication can be technically difficult, temporary, and

expensve.
5al methods of dication include fitration, ultraviolet,

1, heat inactivaton (>60°CL hyperchiorination, and
copper-siver onzation (>0.4 ppm and >0.04 ppm,
respectively).

Use separate sinks for handwashing and disposal of contamenated
fluids.

Decontaminate or ekmnate sinks as a reservor if epidemic spread
of gram-negative bactera via sinks is suspected.

Routine vng and disinf of permanant removal of all
aerators are not warmanted at present.

No precautions necessary at present.

For Legionalls outbreaks, clean and dsinfect faucet aerators in
highsisk patient areas perodically, o consider remowving them
in the case of addtonal infections.

Prohibat use of showers n neutrapenic patents.

Control Legonela colonzmbon of potable water.

Do not handle ice by hand.

Do not store pharmaceuticals or medical solutions on ice for
consumplion.

Use automatic dispenser rather than open chest storage
comparments in patient areas.

gm and disinfect ce-storage chests regularly.
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Stationary and portable eyewash statons may not be used for
months of years.,

The water source may stand in the incOmMing ppes at room
temperature for a long penod.

Pathogens, including Pseudomonas, Legionella, anoebae, and
fungi, could be transmitted.

Potable water usually supples dental units.

Water deivered to dental devices (eg, dental handpweces and ai/
water synnges) as well as dental unit water ines may be
contaminated

Immunocompromesed patients may be at nisk for infection.

Pathogens, ncluding Sphingomonas, Pseudomonas,
Acinelobacter, Legionella, and NTM, have been recovered from
water supplies in dental units.

Excessive levels of gram-negative bacik in the dalysate were
responsbie for pyrogenic reactions in patients of bacteremaa,
which was caused by bactena or endotoxin entry nto the blood
from the contaminated dalysate.

Eyewash stations

Dentalunit water systems

Dialysis water

Contaminated water baths were used to thaw or warmm blood
products (fresh plasma, cryoprecipitate) or peritoneal dialysate
bottles, followed by contamination of the nfusates occurred
during preparation.

Contaminated ice baths were used to cool syninges or battles of
sakine in measuring cardiac output.

Potential pathogens include Pseudbmonas, Acnetobacter,
Burkholderia, Staphylocaccus, and Ewingela.

Water and ice baths

Use stenle water for eye flush or regulary (eg, monthly) flush
eyewash statons.

Clean dental water systems.

Flush with water and disinfectant solution, or use of clean-water
systems that put sterile water nto the dental unit

Flush dental instruments with water and air for 20-30 sec from any
dental device connected 1o the dental water system that enters
the patient’'s mouth leg. handpieces).

Ensure that water in dental unit meets standards (<500 CFUMmL).

Follow AAM| standards for quality assurance performance of
dialysis devices.

Disinfect water distribution system on a regular basis.

Perform micrabiological testing and endotoxin testing for water in
dialysis settngs regularly.

Mamntan dalysis water (input) <200 CRJ/mL and dalysate (output)
<200 CFU/mL per CMS.

Consider routine deaning, disnfection, and changing of water in
water baths.

Add germicide 10 water bath or use plastic overwrap of blood
products and keep the surfaces dry.

Use sterle water in ice baths (or at room temperature) used for
thermodilution catheters.

1430 o CID 2016:62 (1 June) ¢ HEALTHCARE EPIDEMIOLOGY
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Reservor
Bathing. tub immersion,
and hydrotherapy

Toilets

Flowers and vases

Electronic faucets

Decormatve water wall
fountains

Heatercooler units

M iscellaneous

Key Issues

Tub immersion used in hospitals for physical hyd: Py and for
cl.cnmgdbunwoundscm cross- nission,
from i nental reservoirs. or
am“mmm
Skin infectons such as foliculitis and cellulitis occurred related 1o
water Immersion.
V\hbt ommmaon of cenwal venous catheters during bathing

Potonsal puhooons include m Enterobacter.
Cin . Leg la, Alcalig and NTM.
Transmission can be caused by aerosolzation of fecal bactera via

flushing or surface contamination by fecal bacteria.

Transmission could happen in healthcare faciities caring for
mentally or neurclogically impaired patents, or children.

Potential pathogens include enteric bacterna, Pseudomonas.
Clostndium difficde. and noOrovirus.

Flower vases and potted plants are heavily colonized with pobm.:d
pathogens, including Acnerobacter, Klebsiella. En -
Pseudomonas, Serratia, Burkholde ria copacia, Aeromonas
hydrophila, and Fhvobcaonun.

No health breaks directly inked to fiower vases
or potted plants have beon reported.

Blectronic faucets were likely 1o be contaminated by several
waterborne pathogens than handie-operated faucets.

Issues assocated with electronic faucets include a longer distance
between the valve and the tap, resulting n a longer column of
stagnant. wanmm water, which favors production of biofims;
reduced water flow; reduced flushing effect (growth favored);
valves and pipes made of plastic (enhances adhesion of FP.
aeruginasa.

Legionells pneumonia
fou n were

There is an ur ble risk in h itals serving
immunocompromised patients (even with standard
maintenance and sanitizing methods).

Healthcare-assocated My cobacterium chimaern outbreak due 1o
heater-cooler units durnng cardiac SUIQeres as a water source
has been recently reported.

Airpome transmission from contaminated heatercooler unit water
tanks.

@ted with

Potential reservoirs include distilled water ctoonms (outbreaks
with Enterobacter ck and B wash bo

(Salmonelia urb infe b asahi mfection,
Legionelia pneumonia), n!ra-omc baloon pump (B. cepacia
bacteremial, humidifier ns

(Acremonium kikense poﬂopomwo .ndopl'muknlﬂ. water
cooler (gastrointestinal illness), holy

baumanni mfection). deonized wuf (Empluh mm
fungemia), water-damaged plast ter birth
(Legionella pneumonia), \nnuf-smng dwm (P. seruginosa
infection), rinse water during er ing (gram-
negative bacterial.

Infection Prevention Strategies

Adhere strictly 1o proper disinfecton of tub b - ients.

Drain and dean tanks and tubs after use of each patient. and
disinfect surfaces and components according to the
manufacturer’s instructions.

Add disinfectant to the water: 15 ppm in small hydrotherapy tanks
and 2-5 ppm in whiripools per CDC.

Disinfect after using wb Eners.

Cover catheter sites with transparent ocdusive dressing.

Facilitate good handwashing practices.

Maintain cdean surfaces with disnfectants.

Clean bowl with a scouring powder and a brush.
No reason 1o pour disinfectant nto bowl.
Separate wiet bowl from clean hospital surfaces.

Prohibit fresh fiowers and potted plants in the rooms of
mmunocompromised and ICU patients.
Or add antimicrobial agent to vase water and disinfect vases after

Electronic faucets need 1o be designed so that they do not
promote the growth of microorganisms.

No guidelne (but some authors have recommended) 1O remove
electronic faucets from high-risk patent care areas leg, BMTU].

Some have recommended perodic monitoning of water samples
for growth of Legionelia.

Awvoid installation, espedcally in healthcare faciities serving
mmunocompromised patients of in areas carnng for high-risk
patients.

Perform maintenance regularly and monitor water safety strictly
unless removed.

Ensure that heatercooler units are safe and propery maintained
according to the manufacturer’s instructons.

Enhance vigitance for NTM infections in patients after cardac
surgenes using heater-cooler devices.

If NTM infections are suspected. review microbiology database
(NTM positive cultures) and medical records of surgical
procedures within several years after cardiac surgeries.

C L control ires b d on risk assessment by each
reservoir when available.




WATER RESERVOIRS

Potable water
Sinks

Faucet aerators
Showers

Tub Immersion
Tollets

S S TS N o N

Dialysis water

Ice and ice machines
Water baths

Flowers

Eye wash stations



LEGIONELLA: EPIDEMIOLOGY

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

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)

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




CONTROLLING WATERBORNE MICROORGANISMS

¢ 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
What'’s in your water?
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LEGIONELLA: CONTROL MEASURES

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

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

¢ 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

One case in IC patient, conduct a combined epidemiological
and environmental investigation (1B)

If 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)

If source identified, institute water system decontamination
(IB) and assess the efficacy of implementing control
measures (IB)

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



LEGIONELLA: CONTROL MEASURES

¢ If Legionella spp are detected in water of a
transplant unit, do the following:
m Decontaminate the water supply (IB)
m Restrict immunocompromised patients from showers

(1B)
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)



Facility Requirements to Prevent Legionella Infections

Facilities must develop and adhere to policies and procedures that inhibit microbial growth in building water systems
that reduce the risk of growth and spread of legionella and other opportunistic pathogens in water.

DEPARTMENT OF HEALTH & HUMAN SERVICES
Centers for Medicare & Medicaid Services
7500 Security Boulevard, Mail Stop C2-21-16 ‘ M s
Baltimore, Maryland 21244-1850
CENTFRS FOR MFDICARF & MFDICAID SFRVICFS

Center for Clinical Standards and Quality/Survey & Certification Group

Ref: S&C 17-30-ALL

DATE: June 02, 2017
TO: State Survey Agency Directors
FROM: Director

Survey and Certification Group

SUBJECT: Requirement to Reduce Legionel/ia Risk in Healthcare Facility Water Systems to
Prevent Cases and Outbreaks of Legionnaires”™ Disease (LD)

Memorandum Summary

* Legionella Infections: The bacterium Legionel/la can cause a serious type of pneumonia
called LD in persons at risk. Those at risk include persons who are at least 50 years old.
smokers. or those with underlying medical conditions such as chronic lung disease or
immunosuppression. Outbreaks have been linked to poorly maintained water systems in
buildings with large or complex water systems including hospitals and long-term care
facilities. Transmission can occur via aerosols from devices such as showerheads.

cooling towers. hot tubs. and decorative fountains.




DIALYSIS WATER

¢ EXxcessive levels of gram-negative bacilli in the
dialysate have been responsible for pyrogenic
reactions In patients

¢ Hazard caused by bacteria or endotoxin gaining
entrance into the blood from the dialysate



DIALYSIS WATER

Control Measures

¢ Sample dialysis water (input) monthly (1A)
m Maintain water <200 bacteria/mL*

¢ Sample dialysate (output) monthly (l1A)
m Maintain water <2,000 bacteria/mL

¢ Perform endotoxin testing (I1A)

¢ Disinfect water distribution system on a regular basis
(monthly recocommended) (1A)

*AAMI (2014) has a lower water quality standard for dialysis water (<100 CFU/mI)



ICE AND ICE MACHINES

¢ Occasional source for nosocomial outbreaks

¢ Large outbreaks have developed when ice machines
have become contaminated and ice used for cooling
drinking water

¢ Typical pathogens
m Mycobacteria
m Cryptosporidium
m Salmonella
m Legionella



ICE AND ICE MACHINES

Control Measures

¢ Do not handle ice by hand (Il)

¢ Use scoop to dispense ice and keep scoop on chain (not in ice
bin)(11)

¢ Do not store pharmaceuticals or medical solutions on ice intended
for consumption (IB)

¢ Limit access to ice-storage chests (Il)

¢ Machines that dispense ice are preferred (Il)

¢ Clean and disinfect ice-storage chests on a regular basis (eg,
monthly)(ll)



HYDROTHERAPY TUB




HYDROTHERAPY TANKS AND POOLS

¢ Used In hospitals for physical therapy for cleaning of
burn wounds and birthing
¢ Skin infections have occurred related to water immersion
m “Hot tube” folliculitis
m Cellulitis (rare)

¢ Typical pathogens
m Folliculitis: Pseudomonas aeruginosa
m Cellulitis: Citrobacter



HYDROTHERAPY TANKS AND POOLS

¢ Drain after each patient, and disinfect surfaces

and components per recommend

ations (I1)

¢ Add disinfectant to the water: 15
hydrotherapy tanks and 2-5 ppm

¢ Disinfect after using tub liners (Il)

opm In small
in whirlpools (I1)

¢ No recommendation for antiseptic in water during
hydrotherapy session (unresolved)



DENTAL UNIT WATER

Problem: Water delivered to dental handpieces and air/water
syringes may become contaminated

Contamination level = 10%-10° microorganisms/ml

Risk for disease acquisition most likely with immunocompromised
patients

Control measures (between patients)

m Flush dental instruments with water and air for 20-30s from
any dental device connected to the dental water system that
enters the patient’s mouth (e.g., handpieces)(ll)

m Ensure water in dental unit meets standards (<500 CFU/ml-
EPA Drinking Water Standard)(IC)



Water Wall Fountains and Electronic
Faucets




Water Walls Linked to Legionnaires’

¢ 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

¢ 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)



Electronic Faucets
A Possible Source of Nosocomial Infection?




Electronic Faucets

Conserve water
Conserve energy
Hygienic

Hands free
Barrier free



Electronic (E) vs Handle-Operated (HO) Faucets

100% E vs 30% HO Legionella (no cases). Halabi et al. JHI 2001:49:117

Significant difference HPC levels between brand A (32%) and B
(8%) E compared to HO (11%). Hargreaves et al. 2001; 22:202

No difference in P. aeruginosa. Assadian etal. ICHE. 2002;23:44,
73% E samples did not meet water std vs 0% HO

29% of water samples from E and 1% from HO yielded P.
aeruginosa. Merrer et al. Intensive Care Med 2005;31:1715

95% E grew Legionella compared to 45% HO (water-disruption
events). syndor et al. ICHE; 33:235



Issues Assoclated with Electronic Faucets

¢ Alonger distance between the valve and the tap,
resulting in a longer column of stagnant, warm
water, which favors production of biofilms

¢ Reduced water flow; reduced flushing effect
(growth favored)

¢ Valves and pipes made of plastic (enhances
adhesion P. aeruginosa)



Prevention Measures

Electronic faucets constructed so they do not
promote the growth of microorganisms

A potential source of nosocomial pathogens

No guideline (but some have recommended) to
remove electronic faucets from at-risk patient
care areas (BMTU)

Some have recommended periodic monitoring of
water samples for growth of Legionella

More data are needed to establish role in HAIS



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



TRANSMISSION

¢ Person to person
m Airborne: Influenza

¢ Environment to person
m Airborne: Aspergillus

¢ Person to environment to person
m Enterococcus (VRE), S. aureus (MRSA)

¢ Person to fomite (e.g., bronchoscope) to person
m Indirect contact: Tuberculosis (MDR-TB)



ENVIRONMENTAL SURFACES

Disinfect noncritical medical equipment surfaces with a
EPA-registered hospital disinfectant (I1)

Keep housekeeping surfaces visibly clean using an
EPA-registered disinfectant (Il) or detergent and water

Clean walls, blinds, and window curtains when visibly
soiled (11)

Do not do disinfectant fogging (1B)
Clean/disinfectant blood spills per OSHA (IC)
Prepare cleaning solutions daily or as needed (l1)



CARPETS

¢ Carpets are heavily colonized with potential
pathogens (10° bacteria/sq in)

¢ No evidence that carpets influence healthcare-
associated infections

¢ Control measures: avoid in high-traffic zones In
patient-care areas or where spills are likely (1B),
clean carpet periodically (l1)



FLOWERS

¢ Flower vases and potted plants are heavily colonized with
potential pathogens

m \ase water colonized with 107 - 101° bacteria/mi
¢ No outbreaks directly linked to flower vases or potted plants

¢ Control Measures: Flowers and potted plants need not be
restricted from immunocompetent patients (l1); designate the care
of flowers and potted plants to staff not involved in patient care
(I); do not allow fresh or dried flowers, or potted plants in patient-
care areas for immunosuppressed patients (l1)



SPECIAL PATHOGENS

(VRE, MRSA, C. difficile)

¢ Ensure compliance with disinfection procedures (IB)

¢ Pay special attention to cleaning and disinfecting high-
touch surfaces (carts, charts, bedrails) (IB)

¢ With CP patients, use disposable items when possible
(IB)

¢ Use appropriate handwashing and PPE during cleaning
and disinfecting procedures (IB)



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



MICROBIOLOGIC SAMPLING OF

THE ENVIRONMENT
¢ History
m Pre-1970, hospitals regularly cultured air and
surfaces

m By 1970, AHA advocated discontinuation because
HAI not associated with levels of microbes in the air
and surfaces: not cost-effective

m [n 1981, CDC recommended targeted sampling
(eg, sterilizers and dialysis water)



MICROBIOLOGIC SAMPLING OF
THE ENVIRONMENT

¢ Targeted microbiological sampling
m Support of an investigation of an outbreak
m Research

m Monitor a potentially hazardous environmental
condition

m Quality assurance



MICROBIOLOGIC SAMPLING OF
THE ENVIRONMENT

¢ Do not conduct random microbiological sampling
of air, water, and surfaces (IB)

¢ When Indicated, conduct microbiologic sampling
as part of an epidemiologic investigation (IB)

¢ Limit microbiologic sampling for QA to: biological
monitoring, dialysis water, or evaluation of
Infection control measures (IB)



MICROBIOLOGIC SAMPLING OF
THE ENVIRONMENT

¢ Select a high-volume sampler If level of microbial
contamination are expected to be low (Il)

¢ When sampling water, choose media and
Incubation temp to facilitate recovery (l1)

¢ When conducting environmental sampling,
document departures from standard methods (l1)



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



LAUNDRY AND BEDDING

¢ Although fabrics in healthcare facilities can be a source
of large numbers of microorganisms 10°-108 CFU/100
cm?, the risk of disease transmission during the laundry
process appears to be negligible

¢ OSHA defines contaminated laundry as “soiled with
blood or OPIM or may contain sharps”



LAUNDRY AND BEDDING

Bag or contain contaminated laundry at the point of use (IC)
Do not sort or pre-rinse fabrics in patient-care areas (IC)

Do not conduct routine microbiological sampling of clean
linens (IB)

Use sterilized linens, drapes, and gowns for situations
requiring sterility (IB)

Use hygienically clean textiles (i.e., laundered) in NICU (IB)



LAUNDRY AND BEDDING

¢ If hot-water laundry cycles are used, wash with detergent
in water at least 160°F for at least 25 min (IC)

¢ If low-temperature (<160°F) cycles are used, use
chemicals suitable for low temperature washing at
proper use concentration (11)

¢ Package, transport and store clean fabrics by methods
that ensure their cleanliness and protect them from dust
and soll (l1)



LAUNDRY AND BEDDING

¢ Clean and disinfect mattress covers by using
disinfectants that are compatible (IB)

¢ Keep mattresses dry (IB)
¢ Replace mattress if they become torn (l1)

¢ Air-fluidized beds: change the polyester filter sheet at
least weekly (l1); clean/disinfect the polyester filter
thoroughly, especially between patients (I1B)




GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



ANIMALS

¢ General Infection Control
m Minimize contact with animal saliva, urine, feces (ll)
m Practice hand hygiene after animal contact (Il)

¢ Protection for Immunocompromised Patients

m Conduct a case-by-case assessment to determine
animal contact is appropriate (11)

m No recommendation on pet visits to terminally IC
patients outside their PE units (unresolved)



SERVICE ANIMALS




ANIMALS

¢ Service Animals
m Avoid the use of nonhuman primates/reptiles (IB)

m Allow service animals unless the animal creates a
threat to other persons or interferes with the provision
of services (IC)

m |f separated from handler, designate a responsible
person to supervise (l1)



PET THERAPY




ANIMALS

¢ Pet Visitation, Pet Therapy

m Enroll animals that are fully vaccinated, healthy,
clean, negative for enteric pathogens (l1)

m Ensure the animals are trained and supervised (l1)
m Conduct pet therapy In a public area of the facility (II)
m Use routine cleaning protocols for surfaces (l1)

m Restrict animals from access to patients-care areas,
ORs, isolation, PE, places where people eat (Il)



ANIMALS

¢ Animals as patients in human HCF

m |f animal brought to HCF for care, avoid use of
OR or area where Invasive procedures are
performed (I1)

m |f reusable medical or surgical instruments are
used in an animal procedure, restrict future
use of these instruments to animals only (l1)



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



REGULATED MEDICAL WASTE (RMW)

¢ Major categories of RMW: microbiology;
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nathology; bulk blood; sharps (II)
Develop a plan for collection and disposal of

RMW (IC)

¢ Sharps into puncture-resistant containers (IC)
¢ Bilosafety levels 1 and 2 should autoclave on-site

(I); BL 3 must autoclave/incinerate (Il)

¢ Decontaminate blood VHF before disposal (IC)



GUIDELINE FOR ENVIRONMENTAL INFECTION
CONTROL IN HEALTHCARE FACILITIES

¢ Review recommendations for:
m Air
m \Vater
m Environmental Services
m Environmental Sampling
m Laundry and Bedding
m Animals in Healthcare Facilities
m Regulated Medical Waste



Thank you
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