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* Guidelines

= Healthcare Infection Control
Practices Advisory Committee
(HICPAC)
= Guideline for Preventing Healthcare-
Associated Pneumonia 2004 CDC
= Guideline for Environmental Infection
Control in Health-Care Facilities, 2003

Air Handling Systems

Airborne Infectious Isolation (All)
Rooms

Protective Environments (PE)

Construction, Renovation, Remediation,
Repair & Demolition

Invasive Aspergillus
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Disease Burden estimates (UK)

atient group Number of Invasive Expected number
patients aspergillosis invasive
risk estimates aspergillosis
AlloBMTx 793 10% 79
Solid organ Tx 2953 1.9% 56
Leukaemia 16269 6% 976
Solid tumour 28955 2% 579
Advanced cancer 131678 1.5% 1975
ICU 210130 0.2% 420
Burns 378 1.9% 7
Renal dialysis 0.02% 5
24536
HIV/AIDS 661 4% 26

Source: HPA Advisory Committee for Fungal Infection and Superficial Parasites:Working group reportf
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* Aspergillus in dust

* Risk of invasive aspergillosis
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Risk factors for aspergillosis * Problems with air sampling

= Neutropenia Incubation period of IPA

) unknown
= Steroids = Estimates vary from 48 hours -3
. months
= Environmental = Geographical and seasonal
exposure variation in spore counts and
_— predominant species
= Building work

= Variable efficiency of different
air samplers

= May not take account of
surface contamination

= Settle plates, contact plates,
honey jars

= Compost (3&57)
heaps
= Marijuana smoking

Air sampling Protected environment

= Patients remain the
most efficient
“samplers”

= Intermittent periods of
spore contamination
likely to be missed

= Only useful

= HEPA (for allogeneic HSCT patients only)
99.97% of all particles >3u diam)

>/=12 ACH

Pressure differential >2 Pa

Directed air flow

Sealed rooms

Respiratory protection (N95 respirator) if leaving room
only during periods of building construction

= Standard hygiene barrier precautions
retrospectively after = No flowers, potted plants, carpets

clusters of disease = Vacuums to have HEPA filters

appear HICPAC guidelines CDC 2004
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] o Despite preventative measures incidence of
i Aspergillus incidence ispergillosis continues to increase — Why?

cases/million population . i )
= Increasing population at risk
40

35 = Improved diagnosis
22 = Other sources
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—> Changing epidemiology

Source:CDC Atlanta courtesy D Warnock

i Other sources i Fungi in hospital waters

= Pepper, spices, nuts etc = 90% of specimens contain fungi

= All heavily contaminated with fungal spores = Many species found with wide variation

= No established link with infection proven = Load dependant on water source
= Potted plants

X . X = Surface> underground If no contact with ambient
= Some links with human disease s Tank> mains air contamination is minimal

s Water.............. = Associated with biofilms
= Wide seasonal variation

i aspergillus from hospital water sites i Hypothesis

= Moulds can contaminate hospital water

100% I Municipel Water S u p p I I es

Location Total Pasitive Hean o I Fi Stoaga Tork okl —

smpls smples o o 5 gl Soage Tark -t —— = No link established between:
Intake reservoir 0 17 (85%) 31 T I et G (ol Tap . . . .
Untrestee wates I 8(60%) 38 i I Faet O o T = Ingestion and gastrointestinal disease
Treated water 0 9(90%) 14 % Shower Cold .
Hospital 168 oL 20 " Pp— = Contact and cutaneous disease
Maln pipe 3 14 (39.8%)° 204 I
i A = Aerosolisation can lead to a source of

p— airborne condia for IPA

Warris et al J Hosp Inf 2001; 47: 143 Anpaissee et al Clin Infect Dis 2002; 43: 780
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i Is water a hazard?

= No definite outbreaks
linked to water

= Inhalation remains the
main portal of entry

= Should neutropenic

patients be allowed to _
ShOWe r’) \\aNl:i‘T’plh f\I: ,a':!I:uk‘

%o Positive

i Changing epidemiology

= No longer a neutropenic phenomena
= Majority of infections occur in the late
transplant period
= Associated with chronic GvHD
= Ongoing immunosuppression
= Non-myeloablative SCT
= New immunomodulators

Time to infection (d) Risk of IA

SCT |SOT | s

Candidosis |58 107

Prabability

Aspergillosis {137 |172

D‘Z#l:hfs'itllllz

Zygomycose (212 280

Months ofter Tronsplanigtion

S

Source:CDC Atlanta courtesy D Warnock Marr et al Blood 2000, 100:4358

Protected environments don't
work because

= Not all neutropenic patients at same risk
= Many patients not neutropenic

= Many acquire aspergillosis in the
community after discharge

= Exposure to sources other than air

What about chemoprophylaxis

Prophylaxis

= Fluconazole
= No activity against moulds
= [traconazole
= Poor tolerability; 30% cannot comply
= Levels must be monitored and kept >0.5g/L
= Need to continue 100-180 days or more post transplant
= Winston. Ann Intern Med. 2003;138:705-713.
= Marr. Blood 2004 103 (4): 1527-1533
= Voriconazole, posaconazole
= Studies underway/completed
= Costissues
= Require risk based stratification
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i Improved diagnostics

= Consensus criteria
= Host, microbiological and clinical factors

= Utilise radiology
= Utilise antigen testing
» Standardize molecular techniques

= Move from empirical antifungal to
targeted pre-emptive approach

i Improved diagnostics

= Incorporated into care pathway

= Targeted itraconazole prophylaxis plus levels

= Antigen and PCR testing twice weekly

= HR CT scan within 48hrs on new chest signs or

positive antigen or PCR
= Empirical antifungal to patients not on

prophylaxis or with itraconazole levels <0.5 or

unmeasured

* %5 FrAspergillosis® & ¥ i

Outbreaks associated with

building work

Patient group Species Number of Reference

cases
Renal transplant | A. fumigatus 3 Arnow et al 1978
Renal transplant | Not specified 10 Lentino et al 1979
BMT A. fumigatus & A flavis 10 Rotstein et al1985
SCBU A. fumigatus & Rhizopus sp | 2 Krasinski et al 1985
Oncology mixed 1 Opal et al 1986
BMT Not specified 5 Weems et al 1987
BMT A. fumigatus & A flavis 6 Barnes &Rogers 1988
Radiology Not specified 6 Hopkins et al 1989
Icu A.fumigatus 7 Humpreys et al 1991
Ophthalmology A.fumigatus 6 Tabbara &Al Jabarti 1998
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FIGURE 1. Schematic floor plan of the third floor bone rmarrow transplant
unit. The second floor, which houses the leukernia unit, is identical in layout.
The number of cases in each room is indicated by variable shading, and the
cases in the wo floors have been combined for the figure. Fourteen of the
21 cases were in the southeast corner of the floor, near the door to the cen-
tral stainvell. The inpatient-cutpatient clinic is labeled as IPOR The entrance
through the double doors is located on the northern end of the ficor.

Thio CL, Smith D, Merz WG, et al. Infect Control Hosp Epidemiol 2000; 21: 18-23
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i Summary

= Prevention requires a multidisciplinary
approach
= Minimise exposure
= Use targeted prophylaxis

= Improved diagnostic techniques for pre-emptive
approach
=« Clinical
= Microbiological
= histological
= Radiological

= Use all available information




