Infection control methods for cancer patients undergoing treatment:

Infection control measures for prevention of
fungal infections in neutropenic patients
Petra Gastmeier
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KISS Endpoints

Primary BSI cases
Primary BSI rate= -------------------------- x 1000
Neutropenia days

Pneumonia cases
Pneumonia rate= -------------------------- x 1000
Neutropenia days

» Autologous transplant patients, 25 departments

* Allogenic transplant patients, 19 departments

e Participation is voluntary, confidential data feedback
e WWW.Nrz-hygiene.de



KISS Distribution of infection rates 2006-2010

Autologous transplant patients

Infection rate Patients Infections Median 75th
percentile

Primary BSI / 2658 373 14.3 19.0

1000 neutroenic days

Pneumonia cases / 2658 99 2.4 5.2

1000 neutropenic days

Allogenic transplant patients

Infection rate Patients Infections Median 75th
percentile

Primary BSI / 3719 619 19.8 23.0

1000 neutroenic days

Pneumonia cases / 3719 333 8.7 18.2

1000 neutropenic days



Blutstammzell-Transplantaticnsabteilungen

“ ‘{7 ' ONKO-KISS - Krankenhaus-Infektions-Surveillance-System auf Knochenmark- und
, Berechnungszeitraum: Juli 2003 big Juni 2008

.- -r-.-—-.--m

Referenzdaten fiir Knochenmark- und Blutstammzell- Transplantationsabteilungen

Allogene Transplantationen

Anzahl Kliniken: 19 Verteilung Neutropeniedauer
Anzahl Abteilungen: 20
Anzahl Patienten: 31359 Neutropeniedauer
Anzahl Neutropenietage: 60585 Gepoolt 25%-Quantil 50%-Guantil  73%-Guantil
Anzahl Patienten mit Ml: 773 19.0 17.8 185 20,3

Inzidenzdichten uber alle Patienten mit allogener Transplantation

Artder  Anzahl Inzidenzdichte
Infektion  Infektionen Gepoolt  25%-Quantil 50%-Quantil 75%-Guantil

Sepsis 225 a7 [R= 95 12,2
Pneumonie 363 6,0 419 72 10,8

nziderzdichiz = Anzah| infektionsn § Anzan Meulnopanie-Tage x 1000

www.nrz-hygiene.de



BSI cases

Autologous tranplant patients
Incidence: 8/2658 = 0,3 %

Allogenic tranplant patients

Incidence:31/3719 = 0.8 %

Pathogen
C.krusei
C.albicans
C. tropicalis
C. glabrata

C. guiellermondi

F P k W U1 00 S

C. parapsilosis

Only during neutropenic period !

c

Candida spp. 15



Candida spp.

Often endogenous
infections

selection following
broad spectrum
antibiotic usage

but also transmission
via hands of HCW
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In general the same
prevention measures as
used for bacterial
infections




Only during neutropenic period ! |
Pneumonia cases

Autologous transplant patients
Incidence : 0/2658 = 0 % J x

Allogenic transplant patients

Incidenc: 11/3719 = 0.3 % f
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Pathogen n

A. fumigatus 1

A. flavus 1 J
Aspergillus spp. 8 K
Absidia spp 1 ‘a

Molds



1. Surveillance

Hospitals caring for neutropenic patients should
establish ongoing surveillance of IFI to detect
increases in incidence

Aspergillosis cases

It is necessary to perform a regular review of
microbiological and pathology reports suggestive of
infection.



1. Surveillance

EORTC/MSG defined 3 levels of diagnostic
probabilities
Lproven”’
~probable”
»possible™

These criteria were designed for clinical research,
but can also be applied to infection control
surveillance.

De Pauw B et al. CID 2008; 46:1813-21




1. Surveillance

e it is not possible to reliable distinguish community-
acquired from nosocomial cases

e arbitrary cut-off of 7 days has been used by some
experts as an incubation period

e also nosocomial when 14 days post discharge

Partridge-Hinckley K et al. Mycopathologia 2009; 168: 329-37



1. Surveillance

DENOMINATORSs:
A. Surveillance for the hematology/oncology
department
- per number of patients with neutropenia/
at least 10 days of neutropenia
- all patient days

- stratified according to type of therapy

B. Surveillance for the whole hospital
- per 100 patients/ - per 1000 patient days



Year

2003
2004
2005
2006
2007

Example: Surveillance

Number of
cases

32
16
15
/
11

Patient days

391 445
407 007
407 644
415 980
431.954

Graf K et al. BMC Infect Dis; in press

Incidence density

(per 100 000
patient days)

24
15
6
5
4



Example: Surveillance

proven o6
probable 25
possible 133

Graf K et al. BMC Infect Dis
in press

37

10
26

Solid organ
transplantation

Bone marrow
transplantation

Malignant tumors

Chronical organ
diseases



2. Protective environment
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2. Protective environment

FIGURE 1. Example of positive-pressure room control for S Positive airﬂOW
protection from airborne environmental microbes*t ]
relative to the

Monitor corridor

 high number of
air changes per
hour (> 12 ACH)

Cormidor

e Minimal leakage

Source: Adapled from Healing/Piping/Air Condilicning (HPAG)

Enginearing, Oclober 2000, Panton Madia, Inc. =
Mote: Stacked black boxas raprasent patient's bad. Long open box with Of air into the
cross-hatch raprasants supply air. Opsn boxas with single, diagonal room

slashas rapresem air axhausi reugislars- Arrows indicala directions ol
Alrd o,




2. Protective environment

Central or point-of-use

high-efficacy particulate air (HEPA)
filters with 99.97 % efficacy for

removing particles 0.3 um or larger

Aspergillus conidia
(2.5-3.0 um diameter)
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2. Protective environment

Filter efficiency
Filters Efficiency (20)

1st Low 20-40 %

2nd Medium 90 %

3rd = High 99.97 %

HEPAX* for removing particles >0.3 pm
in diameter.

HEPA = high-efficiency particulate air



The evidence for HEPA filtration to prevent IFI:
Our review

The Influence of High-Efficiency Particulate

Air Filtration on Mortality and Fungal Infection
among Highly Immunosuppressed Patients:

A Systematic Review

Tim Eckmanns,' Henning Riiden,' and Petra Gastmeier’

'Institute of Hygiene and Environmental Medicine, Charite—University Medicine Berlin, Berlin, and ZInstitute of Micrabiclogy
and Hospital Hygiene, Medical University Hanover, Hanover, Gemmany

Eckmanns et al. JID 2006; 193:1408-18




Method

923 articles screened

Two groups of studies: RCTs and non-RCTs
(16 trails included; 8+8)

Two endpoints:
mortality (9)
and fungal infection rate (10)



Table 3. Results of meta-analyses of studies with death as the outcome.

Fatierts in rooms Fatisnts in rooms
with HEPA/LAF with no ventilation

verdilation, no. system, no. Maortality rate, %
Tovtal With
Authors, year of publication Whio Whio Whio Whio patients, HEFA/LAF  ‘Without
[refersnce] disd survived  died survived na. RR (28% Cly  wventilation wentilation Cwerall

RCTs with death as the outcome

Yates et al., 1973 [26] 11 24 17 36 a7 0,96 (0.61-1.78) 3N 33 32
Leving et al., 1973 [27] 1 21 g 29 60 019 (0.03-1.42) 5] 24 17
Buckner et al., 1978 [24] 23 & 26 2 B& 086 (0.65-1.06) 75 a3 25
Storb et al, 18983 [26] ¥ 34 28 63 130 042 (0.17-1.00) 13 N 2b
Fetersen et al., 19387 [29] 13 3G 12 38 54 1117 (0.B6-2.18) 27 24 2h
Fetersen et al., 1932 [28] 13 128 16 186 342 1.24 (0.61-2.51) G 7 8

All 66 249 106 363 774 0.86% (0.65-1.14) 21 23 22

Mon-RCTs with death as the outcome

Rodriguez et al., 1978 [24] 39 24 69 1z 145 0.74 (0.65-0.91) 62 84 74
Schmeiser et al., 1928 [30] 1 25 0 15 41 1.78 (0.02-41.1) 4 0 2
Garnillscheq et al., 1991 [31] 16 2] 11 2| 45 1.6 (0.71-1.81) Gid 313 &0

All s b8 80 37 23 0.87% (0.60-1.25) 45 6e B9

MOTE. Cl, confidenca interval, HERPA, high-efficiancy particulate air; LAF laminar aifflow; non-BCT, nonrandomized controlled thial; BCT, randormized controlled
trial; BR, ralative risk.

* Pooled RR determined by the DerSimonian and Laind method.



Table 4. Results of meta-analyses of studies with fungal infection as the outcome.

Fatients in rooms Fatients in rooms
with HEPA/LAF with no ventilation

wventilation, no. gsystem, no. Fungal infection rate, %
With Without With Without Total With
Authors, year of publication  fungal fungal fungal fungal  patisnts, HEPA/LAF  Without
[referancea] infection  infection infection  infection M. RR (96% Ch vertilation  wventilation  Cwerall
RCTs with fungal infection as the outcomes
Levine et al., 1973 [27] 0 22 3 36 & 0.24 {0.012-4.48) 0 8 5
Schirmff et al., 1975 [21] 0 24 1 18 43 0.27 (0.011-6.20) 0 5 2
Buckner et al., 1978 [24] 0 46 3 LR a0 0.14 {0.0073-2.57) 0 7 3
Lohner et al, 1975 [32] 3] 15 2 19 45 2.19{0.47-10.1) 21 10 16
All B 111 G 113 238 0.67% (0.13-2.83) 4 7 &
Mon-RCTs with fungal infection as the outcome
Fodriguez et al., 1972 [23] 3 60 ] 7z 145 0.42{0.12-1.64) B 11 8
Mawvari et al., 1984 [33] 0 36 1 30 &7 0.29(0.012-6.832) 0 3 1
Fhame &t al., 1984 [34] g 168 12 BE 234 0.30 (0.13-0.68) & 18 g
cherertz et al., 1987 [35] 0 25 14 74 127 0.077 (0.0047-1.25) 0 16 11
Withington et al., 1952 [26] 0 51 1 63 115 041 10.017-10.0 0 2 1
Oren et al., 2001 [37] 0 26 12 32 71 0 0F3 (0.0039-1.0 0 25 18
Ziit 12 370 B0 327 759 3 13 8

0.29% (0.15-0.54)

MOTE. Cl, confidance interval, HEPA, high-efficiency particulate air; LAF laminar airflow; nor-BCT, nonrandomized controlled trial, BCT, randornized controll ed

trial; RR, ralative risk.
® Pooled RR, determined by tha DerSimonian and Laird mathod.



Limitations

o Statistical homogeneity was considerable,

huge differences in rates of infection and death
o studies performed over a very long period included

(28 years)
« folllow-up periods differed significantly
 Severity and duration of neutropenia?
e 3 studies used decontamination (with oral antibiotics)
« 2 studies used HEPA filtration only,

the others in combination with LAF

 no study was blinded

Eckmanns et al. JID 2006; 193:1408-18



The Influence of High-Efficiency Particulate
Air Filtration on Mortality and Fungal Infection
among Highly Immunosuppressed Patients:

A Systematic Review CO NC | usion

Tim Eckmanns,' Henning Riiden,' and Petra Gastmeier
"Institute of Hygiene and Environmental Medicine, Charité—University Medicine Berlin, Berlin, and *Institute of Microbiclogy
and Hospital Hygiene, Medical University Hanover, Hanover, Germany

e Patients with BMT receive some benefit if they are placed in
a protected environment

* Nevertheless the evidence is still somewhat ambiguous

 No final conclusion can be drawn from the data available

Eckmanns et al. JID 2006; 193:1408-18



The evidence for HEPA filtration to prevent IFI:
A new systematic review

Review '

Infection-control interventions for cancer patients after @
chemotherapy: a systematic review and meta-analysis

Agata Schlesinger, Mical Paul, Anat Gafter-Guill, Bina Rubinowitch, Leonard Leibovic

To quantify the evidence for infection-control interventions among high-risk cancer patients and haematopoietic  Lososinfea s 2009,
stem-cell recipients, we did a systematic review of prospective comparative studies. Protective isolation, induding air %5197

quality control, prophylactic antibiotics. and barrier isolation (29 studies), brought about a significant reduction in Pebished Oniine
all-cause mortality: risk ratio 060 (95% CI 0.50-0-72) at 30 days (number needed to treat [NNT] 20 [95% CI 14-33]) mﬁjf;“}
and_IZI-EE [95% _'El - §1-0 - 91) at the longest fl:l-llnw-l:l]: 1u]:. ko 3-13.11'5; NNT 1.1‘['9591'[] 9—:-llil.|}. Iu::|u5j-:|u:| of pm]:lhy_lactif Ty,

Schlesinger et al. Lancet Infect Dis 2009; 9: 97-107

c



Method

Broader approach:
“protective isolation” =
- air quality control

- prophylactic antibiotics
- and barrier isolation

Also RCTs and non-RCTs
included

mortality at day 30

mortality at the longest
follow-up

33EE publications identified
by search engine

b

91 potentially relevant
studies retrieved for
full-text inspection

¥

15 studies identified

3264 publications not relevant (reviews,
case reports, non-comparative
cohort studies, retrospective studies,
studies assessing pharmacological
interventions or interventions to
prevent oral mucositis, non-cancer
patients)

73 studies excluded:
8 non-comparative
11 retrospective or combined
retrospective-prospective studies
9 inoutbreak settings
1 with febrile patients
12 with no relevant or non-quantitative
outcomes
23 reviews, editorials, or descriptions of
isolator systems included in review
E fulltext could not be retrieved
4 secondary publications of
included studies

22 additional studies identified through

reference search

hd

- .

26 studies assessed
protective isolation:
14 randomised
controlled trials
12 prospective
studies, or partly
randomised studies

11 prospective 3 studies assessed
studies other interentions:
assessed 1 randomised
inpatient vs 2 prospective
outpatient
care




Review I

Infection-control interventions for cancer patients after @ %

chemotherapy: a systematic review and meta-analysis CO n C I u S i O n

Agata Schlesinger, Mical Pal, Anat Giafter- Guill, Bina Rubingwit ch, Leonard Leibovic

To quantify the eviden infection-control interventions among high-risk cancer patients and haematopoietic :n-\-a'.irao*s:-:c-}
stem-cell m:]p nis, we |:|.1-:l systematic review of prospective comparative stdies. Protective isolation, indudin, Ealr %9

quality control, prophylactic antibiotics, and barrier isolation (29 studies), I:m:-ughl about a significant reductio Pebishied Online
U{ausemn tality: risk ratio u 60 (95% CI 0-50-0-72) at 30 days {number needed to trea 1[N\IT] 20 [95% cr14-33]:| T

and 0-86 (95% C10-81-0-91) at the longest follow-up (up to 3 years; NNT 12 [95% CI 9-20]). Inclusion of prophylactic ., j:.D atyc

“Air quality control, using HEPA filtration with or without
other control measures, had only a modest effect on
invasive mould infections and survival that did not reach
significance.

Its use should be probably reserved for patients at highest

risk for invasive mould infections and for endemic or
outbreak settings.

Schlesinger et al. Lancet Infect Dis 2009; 9: 97-107



What patients should be hospitalized
in protected rooms?

Patients

 with allogenic transplants of haematopoietic stem
cells or

« with severe neutropenia (< 100 cells/mms) of
more than 1 week's duration

Ruiz-Camps I et al. Clin Micro Infect 2011; 17 (suppl 2), 1-24



HEPA
FILTRATION

WITH OR
WITHOUT

LAF
(= laminar
airflow)



Laminar airflow (LAF)

PRO: CON:

e involves much e much higher expense
greater air changes e inconvenience to the

* helps to minimize patient due to noise
opportunities for and draughts

microorganism
proliferation



Positive-pressure isolation and the prevention of
invasive aspergillosis.
What is the evidence?

On balance, the additional expense and
inconvenience of LAF does not appear to be
justified.

H. Humphreys: J Hosp Infect 2004; 56: 93-100



A survey in 180 centers 1999

(European Group for Bone and Marrow Transplantation; EBMT)

HEPA LAF
Allogenic HSCT 61 % 42 %
Autologous HSCT 47 % 24 %

Kruger WH et al. J Hematother Stem Cell Res 2001; 10.: 895-905.

A survey in 30 centers in Germany 2005
(ONKO-KISS group)

HEPA LAF
Allogenic HSCT 83 % 54 %
Autologous HSCT 53 % 28 %

Conrad et al. ECCMID 2006, Nice



RGP CEILING

Fixed and
portable HEPA filters

HEPA:FILTERED
AlR

"o

e Portable HEPA units are available
that can filter air at a rate of 300—800 ft3/min.
 Portable HEPA filters are used temporarily in rooms
with no general ventilation or to augment systems
that cannot provide adequate airflow

» They should achieve the equivalent of >12 ACH.
(An average room has approximately 1,600 ft3 of airspace.)



3. Cleaning and disinfection measures
for protected areas

The crucial point is designated |
and trained staff for cleaning!

The use of cleaning tools that
may create dust or aerosols is
absolutely contraindicated.

Almost all substances used for surface
disinfection are able to eliminate fungi
and fungal spores




4. Can patients at risk be moved around
the hospital?

Anmae o Unooengy A0 B0 50 S0

original article i Nt

Fubdshed orline 15 oy S0

A prospective, randomised study on the use of
well-fitting masks for prevention of invasive
aspergillosis in high-risk patients

G. Maschmayer™, 5. Neuburger®, L. Fritz", A. Bdhme®, 0. Penack®, R. Schwerdtfagar®,
D. Buchheidt® & W.-D. Lu::rwig-’e}n behalf of the Infectious Dissases Working Party (AGIHO) of the

Gearman Society of Hasmatology and Oncology

"enanimend of Haemadoaagy and Onaoiogy, Ansivon-Semmann Cime, Sodatany *Ponartment of Hanrmrioiogy amd Cncoesgy, Cianie Lintarmily Ml Snios,
Lo Vnnoee S, Sy Whmmarend of i M I, Jomanmodiqang- Coaie- Lndnrms il Medica Camdm, Fansta! an Many v e o

Hasmaioegy amd Cncoesg , Cianie Unasrsly Modical Soiooy, Caniows Senpmain fanddn, Sainy Spnin for Eome Marrow and Stem Ool Tanspland®on, Gaoman
Ciagrosie Gl D8 Wnsbanen; Depanimmd of indrma Medone U, Uriemdy Meccal Soiond M anntein, Suomcnd St Unnaomly off Heas o, Manmiam and
’.‘.\11:-.1n'|.-m:~:'|:-.‘|'-'.1|1.-.1'm:-|;-_.-. ooy amd TLToLy im Loy, Ao Mo e Gl e, Haes Gina Seale-Suet, Chands Untersily Moo al S, Shie, Gy

Recebied 27 July JONE; reviaed 27 Ovaber 208 acarpied 26 susry AN09

Maschmeyer et al. Ann Oncology 2009; 20: 1560-64




*Adults undergoing
chemotherapy for
acute leukaemia or
allogeneic haemato-
poietic stem-cell
transplantation
(aHSCT).

41 patients (masks)
39 patients control

group

Maschmeyer et al.
Ann Oncology 2009;
20: 1560-64

|:| Patients with Masks . Patients without masks

a i |
. _
N2 _
5 ‘/
4 ‘/_
. _
2 '/
3 }:.7
D -/ | | | 1
Fungal Fungal Death due to Death
Infection Infection Fungal without
under Study during Infection Signs of
Follow-up Fungal
Infection

Figure 1. Fungal infections and mortality.




This first randomised study on the use of well-fitting
masks failed to show a reduction of invasive fungal
Infections.




5. Routine environmental cultures

Only useful in HEPA-filtered rooms to test the system

- once a year,
- occurrence of Aspergillosis cases
- construction work

Conidia count: < 0.1 CFU/m3



5. Routine environmental cultures

Not useful in unfiltered areas;

Significant variation according to

- geographical area

- degree of activity in the area sampled
- temperature

- humidity

Condida count: usually between 10-25 CFU/m3



5. Routine environmental cultures

- No fixed rules for sampling
e Various methods and equipment

e Quantitative results




6. Infection control measures during
construction projects

-
B




Successful control of an outbreak of invasive
aspergillosis in a regional haematology
unit during hospital construction works™

C.C. Chang?, A.C. Cheng?, B. Devitt”, A.J. Hughes?,
P. Campbell ®, K. Styles <, J. Low €, E. Athan **

“ Department of Infectious Diseases, Geelong Hospital, Geelong, Victoria, Australia
b Clinical Haematology Unit, Geelong Hospital, Geelong, Victoria, Australia
“ Infection Prevention Unit, Geelong Hospital, Geelong, Victoria, Australia

Received 19 November 2007; accepted 7 February 2008
Available online 3 April 2008

Outbreak of six cases of nosocomial invasive aspergillosis
(IA) in a haematology unit coinciding with major hospital
construction works.

Chang et al. J Hosp Infect 2008; 69:33-38




Chang et al. J Hosp Infect 2008; 69:33-38
Aspergillosis outbreak during building works 3/
3
Ohtbreak declared. W Froven
Meetings held;
environmental measures O Probable
and voriconazole N o [ Possible
prophylaxis implemented. Day-oncology service
: relocated to new
| facilities. Reverted to
4 L | fluconazole as _
- | antifungal prophylaxis.
g |
= | Relocation of ',
= | day-oncology |
- | service to main 'I (Case 7. not on
2 | building | voriconazole
|| | 'I prophylaxis)
| Im B |
| |
|
|
|
|
|
|
|
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Figure 2 Timeline of invasive aspergillosis outbreak.

Among 18 following high-risk patients only one developed IA.




Journal of Hospital Infection (2006) 63, 246—254

wk%;": e Available online at www.sciencedirect.com

poo O A BCIENCE DIREGT*

;;_.-: ?_-;r e

l:'.LS]:.“r"le www.elsevierhealth. com/journals/j~-

53 outbreaks
involving 458 patients

REVIEW

Nosocomial aspergillosis in outbreak settings
R-P. Vonberg*, P. Gastmeier |

Institute for Medical Microbiology and Hospita

Unknown

outbreak source:
12 /

Other source; 6}
)

Construction work
(probably); 23

Air suppl
syateﬂ.’ g Construction work
! (possibly); 3

Figure 1 Distribution of sources of nosocomial asper-
gillus outbreaks.




6. Infection control measures during
construction projects

 set up a multidisciplinary team that includes infection control
staff to coordinate proactive prevention measures to reduce
exposure to fungal spores and monitor adherence

e provide education to HCW and the construction crew in
immunocompromised patient care areas regarding aspergillosis

e dust control measures (dust barriers, safe air handling,
negative pressure in construction work zones)

e water damage response plan to prevent fungal growth

* maintain surveillance for asperillosis cases

Alangaden GJ Infect Dis Clin N Am 2011; 25:201-25



Journal of Hospital Infection (2006) 63, 246—254

Available online at www.sciencedirect.com -
ﬂGIENGE@DIHEGT“ n
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T O www.elsevierhealth. com/journals/jhin
ELSEVIER

REVIEW

Nosocomial aspergillosis in outbreak settings

R-P. Vonberg*, P. Gastmeier

Institute for Medical Microbiology and Hospital Epidemiology, Medical School Hannover, Germany

Volumetric air sampling performed during the course of
epidemiologic investigations in 24 of the outbreaks
noted spore counts ranging from 0 to 100 spores per
cubic meter

Data from outbreak analyses have shown that it is
impossible to provide a threshold below no problems
are expected



Poor correlation of Aspergillus ssp.
recovered from the environment and
species isolated from patients with aspergillosis

Explanations:

Lack of a clearly defined incubation period for aspergillosis
and the relationship to exposure within the hospital
environment and subsequent infection

Methods of air sampling used

Broad diversity of Aspergillus spp. in the environment and
the various methods used for typing of Aspergillus




/. Education

~ Health care workers must receive specific training
on epidemiology and prevention measures to
control and prevent infections




8. Guidelines for food

Avoiding fresh fruits and vegetables that cannot be
effectively washed.

Unpasteurized dairy products, cheese made from
mold cultures, uncooked eggs, meat, fish tofu

Marr et al. Bone Marrow Transplantation 2009; 44:483-87



9. Guidelines for outpatient setting

- Avoiding activities such as gardening, mowing
and vacuuming

 Avoid cleaning methods that disperse dust
(family members)

o L eftover foods placed in the refrigerator should
be discarded after 72 h

 Avoid fresh flowers and potted plants

Partridge-Hinckley K et al. Mycopathologia 2009; 168: 329-37



Empfehlung

Bundesgesundheitshl 2010 -53:357-388
DO 101007/500103-010-1028-9

Online publiziert: 20. Marz 2010

© Springer-Verlag 2010

Kommission fur Krankenhaushygiene und Infektionspravention
beim Robert Koch-Institut (RKI)

Anforderungen an die Hygiene bei
der medizinischen Versorgung
von immunsupprimierten Patienten

Empfehlung der Kommission fiir Kranken-
haushygiene und Infektionspravention beim
Robert Koch-Institut (RKI)




GUIDELINE

Guidelines for the prevention of invasive mould diseases caused by
flamentous fungi by the Spanish Society of Infectious Diseases and
Clinical Microbiology (SEIMC)

l. Rui:-l:arnps',, J- M. Aguadai,, B. Almirantc', E. Bnu:aj, C.F Fcrrcr-BarbL-ra',, O, Lﬂ"ll,, L. ancz-l:trtm‘,

J. L. Rodriguez-Tudela®, M. Ruiz®, A. Solé’, C. Vallejo®, L. Vazquez®, R. Zaragoza'® and M. Cuenca-Estrella® GEMICOMED
(Medical Mycology Study Group of SEIMC)

1) Infectious Diseaes Department, Hospital de Vaoll d"Hebron, Barcelona, 1) Infediows Diseases Unit Hospital Doce de Octubre, Madrid, 3) Clinical Microbi
ology and Infectious Diseases Department, Hospital Gregorio Marafion, Complutense University, Madrid, 4) Microbiology Department, Hospital Universitario
Virgen de lo Mocarena, Sevile, 5) Myology Department, Mational Centre of Microbiology, Instituto de Salud Cades [Il, Majodahonda, &) TELSTAR Projec
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