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Invasive Fungal Infections
after Natural Disasters

Kaitlin Benedict and Benjamin J. Park

Emerging Infectious Diseases 20: 349-355; 2014

Learning Objectives
Upon completion of this activity, participants will be able to:

« Analyze the risk for fungal infections after natural disasters, including coccidiomycosis
« Distinguish features of water-related fungal infections after natural disasters

» Assess the prevalence and microbiological characteristics of soft tissue fungal infections after natural disasters

» Evaluate the health risks associated with exposure to mold after natural disasters
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Table: Disaster-associated fungal infections*

No.

Disaster Reference

Location

cases

Fungal organism

Type of infection

Qutcome

Neblett Fanfair
et al. (4)

Tomado, 2011

USA

13

Apophysomyces trapeziformis

Soft tissue

38% all-cause
mortality

Kawakami
et al. (5)
Nakamura
et al. (6)
Iqusa et al_ (7)

Great East Japan
Earthquake and
Tsunami, 2011

Japan
Japan

Japan

1

1

Aspergillus fumigatus
Scedosporium apiospermum

Pathogen not identifiedt

Pulmonary, multi-organ
dissemination
Lung and brain

abscesses

Sinusitis and meningitis

Death
Death

Death

Hurricane Ike, Riddel et al. (8)

2008

USA

Unspecified agent of
chromoblastomycosis

Soft tissue

Recovery

Hurricane Katrina, Rao etal. ()

2005

USA

Clagdosporium sp.

Pulmonary

Resolved
without
treatment

Petrini et al.
(10)
Garzoni et al.
(11)
Gunaratne
etal. (12)
Andresen et al.
(13)
Snell and
Tavakoli (14)
Maegele et al.
(15)

Indian Ocean
Tsunami, 2004

Thailand
Thailand
Colombo,
Sri Lanka
Sri Lanka
Thailand

Southeast
Asia

Ciadophialophora bantiana
Scedosporium apiospermum
A. fumigatus
Apophysomyces elegans
A. elegans

Fusanum sp.
Mucor sp.

Soft tissue
Spondylodiscitis, 1,
brain abscess,1
Meningitis
Soft tissue

Soft tissue

Soft tissue, sepsis
Soft tissue

Recovery
Recovery
50% all-cause
mortality
Not specified

Recovery

Death
Not specified

Earthquake, 1994 Schneider et al.
(16)

USA

Coccidioides immitis

Pulmonary; 6 (3.7%)
disseminated

1.5% all-cause
mortality

Patifo et al.
(17)

Volcano, 1985

Colombia

Rhizopus arrhizus

Soft tissue

80% all-cause
mortality

Dust storm Flynn et al. (18)

originating near
Bakersfield,
California, 1977

Williams et al.
(19)

USA

USA

18

C. immitis

C. immitis

Pulmonary; 16 (14%)
disseminated
Pulmonary; 4 (22%)
disseminated

7% all-cause
mortality
5.5% all.cause
mortality

*As documented in reports with sufficient detail about the number of persons affected, pathogen, and body site. Reports describing cases of post-disaster
fungal colonization without infection are not included in the table. Number of cases and percentages are provided when data were available.
tFungal infection diagnosed on the basis of cerebrospinal fluid profile (decreased glucose, high mononuclear cell count, + B-D glucan test result).
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Outhreak of Paecilomyces vari
earthquake,

The present series of cases of peritonitis caused by
Paecilomyces variotii and their clear relationship to the
Chilean earthquake on February 27, 2010, suggest a rela-
tionship between the natural disaster and this unusual
fungal infection in PD patients. It is worth noting that
cases of peritonitis caused by this fungus in Chile were
reported only that year, making it unlikely that this issue
was just a coincidence.

Why peritonitis from Paecilomyces variotti occurred up
to 4 months after the earthquake cannot be explained
with certainty. This microorganism is a slow-growing fun-
gus that usually lives in the soil and dust, and it is prob-
able that after a massive dust release by an earthquake

Jfotii, suggesting that contamination of a bag sholN
becur at least 2 to 3 weeks before fungal elements can be
isolated from the fluid (4). Thus, we can speculate that
the fungus contaminated the PD lines and bags because
of the increase in dust released after the earthquake,
and clinical evidence of this infection could take a long
time to manifest in patients. However, there is no proof
if the precise route of infection in our patients.

[he present repurt suggests that in the context ga

cases of peritonitis to 1dent|fy and pmwde adequate
therapy for this fungus.
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| miceti e gli spazi confinati

* Fattori che influenzano la presenza dei conidi nell” aria:
* abbondanza
(una testa aspergillare ha piu di 50000 conidi)
* efficienza dispersiva
(fino a 1000 milioni/mc)
* varieta metabolica e versatilita di colonizzazione

ambientale (diametro: 2,5-3 m)
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Nosocomial aspergillosis and building construction

DONNA HAIDUVEN
University of South Florida, College of Public Health & Center for Biological Defense, Tampa, Florida, USA

Healthcare-associated infections (HAI) with Apergillus pose a serious threat to
those most severely immune suppressed patients. Outbreaks of nosocomial
aspergillosis have occurred mainly among neutropenic patients, but with several
important exceptions. HAI due to aspergillosi has occurred in association with
environmental disturbances including but not limited to: hospital construction,
maintenance, demolition and renovation; contaminated fireproofing materials; air
filters in hospital ventilation systems, and via contaminated carpeting. It behooves
those in the practice of patient care to prevent these situations before they occur, as
opposed to dealing with them once they happen. The framework of the six links in
the infectious disease process will be used to examine healthcare-associated
invasive aspergillosis: causative agent, portal of entry, susceptible host, portal of
exit, reservoir and mode of transmission. Two particular interventions: the
Protective Environment (PE), and the Infection Control Risk Assessment
(ICRA), will be outlined. Building construction projects and the number of
neutropenic patients are likely to continue to increase. Therefore, future directions
need to focus on reducing the susceptibility of the susceptible host and reducing the
exposure to Aspergillus from environmental sources. In addition, recently released
guidelines with control measures aimed at reducing environmental exposure to
Aspergillus need to be further studied.

Table 1 Levels of infection risk, from low to high, according to hospital department/unit [22].

Low risk Medium Risk High Risk Highest Risk
Office areas Cardiology Critical Care Units Any area with immune-suppressed
Echocardiography Emergency Department Burn Unit
Endoscopy Nuclear Medicine Labor & Delivery Cardiac Cath Lab
Physical Therapy Laboratories Central Sterile Supply
Radiology/Magnetic Resonance Imaging  Newborn Nursery Intensive Care Unit
Respiratory Therapy Outpatient Surgery Medical Unit
Pediatrics Negative Pressure Isolation Room
Pharmacy Oncology

Post Anesthesia Care Unit Operating Rooms (including C-Section)
Surgery Units
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Description of Required Infection Control Precautions by Class
Druring Consiruciion Project

Ezmecute work by methods
straction operat
tely replace a ced

visual inspection

oo mimdmize raising dust

£ tile dizsplaced for

Provide active means to prevent airbome dust from

dispersing o Fm

Water mist work surfaces tu conirol dust while

cuthng.

Seal umused doors with duct tape.

Block off and seal air wents.

Place dust mat at enrance and exit of work area

Femowe or isolate HVAC system in areas where

work is being performed.

Femowve or Isclate HVA

work iz bemg done to preve

duect system.

Complete all critical bamers 1.e. sheeirock,

plywoond, plastic, to seal area from nom work area

or implement conirol cube met art with
covering and sealed conmn 12 work site

vacuum for vacuuming prior to exit)

stem in area where
comtamdnation of

ure within work site

utlizing I-IEPA equipped air filtration wndts.
Coontain constmuction waste before transport m

tizhtly coverad containers.
Cover wanspornt receptacles or carts.
Isolate HVAC em in area where work is being
dome o prevent tamyination of duct sysiem
Conplete all ¢ al bamers i.e. sheetrock,
ply d, plastic, to seal area from non work area
or implement conirol cube method (cart with
plastic covering and sealed commecton to work
with HEPA vacuum for vacuiming prior io
before const on begl
hammtain negative air pressure within work site
utilizing HEPA egquipped air filraton units.
Seal holes, pipes, condniis, and pumciures.
Construct antercom and requoire all personnel to
pass through this reom so they can be vacuumed
using a HEPA vacuum cleaner before leaving work
site or they cam wear cloth or paper coveralls that
are removed each tme they leave work site.
eniering work site are required to
wear shos covers. Shoe co mmst be changed
each fime the worker exits the work area

site

Taps covering

L

pon Completion of Project

Clean waork area upon completion of task.

Wipe work surfaces with cleaner/disinfectant.
Comtain comstraction waste before wansporm in
tghtly covered coniainers.

Wet mop and/or vaconm with HEPA filtered
vacunm before leaving work area.

Upon compleation, restore HVAC system
where work was performed.

Dha ot remove barriers from work area vl
completed project is inspecied by the owner's
Safety Deparment and Infection Prevention S
Conirol Deparment and thoroughly cleanead by
the owmer’s Environmenial Services
Deparment

Femove batrrier materials carefnlly o
miminize spreading of dirt and debris
associated with constmction.

Vacunm work area with HEPA filtered
VACLImE.

Wei mop area with cleaner/dismfectant

Upon complet restore HWVAC system
where work w

Dxx mot remorve bariers from work area antil

the owmer’s Environmenial Services Dept
Femove barner material carefully to minimize
spreading of dirt and debris a
consuction.

aritain comstraction waste before transpont in
ightly covered containers.

BT transport receptacles or carts. Tape

solid Lid.
Wacunm work area with HEPA filtered
VLIS,
Wet mop area with cleaner'disinfectant.
Upon compledion, restore HVAC system
where work was performed.
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I"(;lluwing an Outbreak Control Meeting,
attended by management, technical services,
clinical staff and the ICT, all of the recommen-
dations made by the ICT were immediately
enforced. Invasive Pulmonary Aspergillosis in Neutropenic
Patients During Hospital Construction: Before and After

Chemoprophylaxis and Institution of HEPA Filters

Nosocomial aspergillosis during building American Journal of Hematology 66:257-262 (2001)

work - a multidisciplinary approach

Sir,
The association between building work and Air-conditioning units were installed in both
outbreaks of aspergillosis is well established.  Liver Transplant and Oncology units, and a
Guidelines for the prevention of nosocomial  Provision for extra cleaning staff for these units
aspergillosis have been issued by the Centers  Was made. Prospective surveillance of both
for Disease Control (CDC) but implementation ~ Patients and the environment was initiated and
of these guidelines may prove difficult and it was decided to proceed with prophylactic

llana Oren,™ Nohad Haddad,? Renato Finkelstein,' and Jacob M. Rowe?

‘Infectious Diseases Unit, Rambam Medical Center and Faculty of Medicine, Technion—Israel Institute of Technology, Haifa, Israel
“Department of Hematology, Rambam Medical Center and Faculty of Medicine, Technion—Israel Institute of Technology, Haifa, Israel

costly. Before major renovation of an area adja-
cent to the Liver Transplant and Oncology
units the Infection Control Team (ICT) at St
Vincent's Hospital formulated recommenda-
tions based on these CDC guidelines, which
included:

(a) Reduction of dust in patient areas by the
erection of an impermeable barrier between the
construction area and adjacent patient care areas
and the sealing of all windows in high-risk
areas. (b) Redirection of pedestrian traffic so
that one stairwell was reserved for exclusive use
of construction workers and so patient access
avoided exposure to building rubble. (¢) In-
creased frequency of ward cleaning. (d) Patient
surveillance and environmental air sampling.

Address Correspondence to: Dr Fidelma Fitzpatrick,
Dept. of Clinical Microbiology, St. Vincent’s University
Hospital, Elm Park, Dublin 4, Ireland

antifungal therapy for high-risk groups (e.g.,
liver transplants, and fulminant hepatic fail-
ure). Technical services agreed to monitor the
maintenance of seals and barriers. All of the
above, and in particular antifungal prophylaxis,
had significant cost implications for the unit
which had not been anticipated.

Our experience has led us to conclude that:

(a) The building project team should work
closely with the ICT at all levels and be
updated about current best practice. (b) The
ICT should be involved from the early stages of
all building work in the hospital. (c) It is vital
that a system is in place to ensure that recom-
mendations made by the ICT are implemented
and supervised. (d) The extra costs incurred by
environmental sealing, air filtration, antifungal
prophylaxis and providing a tolerable working
environment for staff, should be included in the
initial planning budget.

Between September 1993 and December 1993, during extensive hospital construction
and indoor renovation, a nosocomial outbreak of invasive pulmonary aspergillosis oc-
curred in acute leukemia patients treated in a regular ward that has only natural ventila-
tion. The observed infection rate was 50%. Chemoprophylaxis with intravenous continu-
ous low-dose amphotericin B was then insti dasap ive . During the
next 18 hs invasive p y aspergillosis developed in 43% of acute leukemia
patients. After that perlod a new hematology ward was opened with an air filtration
y through high y particulate air filtration (HEPA) filters, and a bone marrow
transplantation program was started on the hematology service. During the following
three years. none of the acute leukemia or bone marrow xransplamauon patients who
were hospitalized lusively in the h logy ward devel a pul y
aspergillosis, although 29% of acute leukemia patients who were housed In a regular
ward, because of shortage of space in the new facility, still contracted invasive pulmo-
nary aspergillosis. Overall, 31 pati were diag d with i ive pulmonary asper-
gillosis during almost five years: 74% of patients recovered from invasive pulmonary
aspergillosis, and 42% are long-term survivors; 26% of patients died of resistant leukemia
with aspergillosis, but no one died of invasive pulmonary aspergillosis alone. in conclu-
sion, during an on-going construction period, an extremely high incidence rate of inva-
sive pulmonary aspergillosis in acute leukemia patients undergoing intensive chemo-
therapy was observed. Institution of low-dose intravenous amphotericin B prophylaxis
lly red d the incidi rate of invasive pulmonary asperglllosls Keeplng pa-

uems in a special ward with air mtranon through a HEPA i
pulmonary aspergillosis pletely. Among pati who developed invasive pulmonary
pergillosis, early di i and t 1t are probably the explanation for the favor-

able outcome. Am. J. Hematol. 66:257-262, 2001.  © 2001 Wiley-Liss. Inc.
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Outbreaks di infezioni da Aspergillus

62 episodi riportati
dal 1970 al 2006
488 Pazienti coinvolti
(1-36 per outbreak)

Vonberg & Gastmeier JHI 2006, modificato

Sorgente dell’infezione

27 Cantieridi nuova

edificazione / ristrutturazione
all’interno dell’ospedale o nelle

vicinanze
19 aria, filtri d’aria, ...
4 ambiente ospedaliero
5 dressing/devices
1 acqua
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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 *

2 Department of Infectious Diseases, Geelong Hospital, Geelong, Victoria, Australia
® Clinical Haematology Unit, Geelong Hospital, Geelong, Victoria, Australia
® Infection Prevention Unit, Geelong Hospital, Geelong, Victoria, Australia

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

KEYWORDS Summary We report the successful control of an outbreak of six cases 0
Aspergillosis; nosocomial invasive aspergillosis (IA) in our haematology unit coinciding
Outbreak; ' with major hospital construction works. Infection control changes included
ﬁ:::ntraut«;tion, unit relocation, impermeable barriers at construction site, face-masking

and voriconazole prophylaxis of 18 further high-risk patients, none of
which developed breakthrough IA. A multi-faceted pre-emptive approach
involving clinicians, hospital management, engineering and building
departments is essential in preventing nosocomial 1A outbreaks.

Crown Copyright © 2008 Published by Elsevier Ltd on behalf of The Hospital
Infection Society. All rights reserved.
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Figure 2 Timeline of invasive aspergillosis outbreak.
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FIG. 1. Results of a 14-month surveillance period of the conidia of nonpathogenic fungi present in air samples from within the hospital outside the department of
hematology, air samples within the hematology ward, and air samples in HEPA-filtered rooms. The numbers of conidia outside are depicted in the line (enumeration
on the y, axis). The surveillance began in July 1994 (0 on the x axis) and ended in September 1995 (14 on the x axis).
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Molecular Typing of Environmental and Patient Isolates of
Aspergillus fumigatus from Various Hospital Settings
VALERIE CHAZALET,' JEAN-PAUL DEBEAUPUIS,' JACQUELINE SARFATIL,!

JACQUES LORTHOLARY,? PATRICIA RIBAUD,? PRAMOD SHAH,*
MURIEL CORNET,” HOANG VU THIEN,” ELIANE GLUCKMAN,?

AnD JEAN-PAUL LATGE'*
fiaux de Paris, SEHP, 75001 Paris, ®

GILLES BRUCKER.?
Labomlqine des Aspergillus, Insd

and ZIM-Infektiologie, Universitiits Klinikum, 60590 Frankfurt, Germany

Received 20 November 1997/Returned for modification 15 January 1998/Accepted 9 March 1998

Fingerprinting of more than 700 clinical and environmental isolates of Aspergillus fumigatus from
differential hospnal settings was undertaken with a dispersed repeated DNA sequence. The analysis of the

i h d that the airborne A. fumigatus population is extremely diverse, with 85% of the
strains being represented as a single genotype isolated once. The remaining 15% of the strains were isolated
several times and were able to persist for several months in the same hospital environment. No strains were
found to be associated with a specific location inside the hospital, and identical strains were isolated from
different buildi of the hospital and outdoors. Isolation of the same strain both from patients and from the
environment of the same hospi!al is highly suggestive of a nosocomial infection. The characteristics of the

envir tal

envir tal fungal p ion the two main results obtained from the typing of the clinical isolates:
(i) the absence of a strain responsible for an invasive aspergillosis outbreak results from the extreme
diversity of the envir tal population of A. fu in contact with the patients, and (ii) patients

hospitalized in different wards of the same hospltal can be infected with the same strain since every patient
might inhale the same spore population.
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FIG. 1. Temporal evolution of the concentration of spores in the air (@) and on the surfaces (C) of hospitals [ and I The numbers of conidia per cubic meter
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Characterization of a possible nosocomial aspergillosis outbreak
E. Mellado', T. M. Diaz-Guerra', M. Cuenca-Estrelld’, V. Buendia®, J. Aspd’, E. Prieto’, J. R. Villagrasa® and]. -L. Rodriguez-Tudela'

'Servicio de Micologfa, Centro Nacional de Microbiologfa, Instituto de Salud Carlos 111, Majadahonda, *Servicio de
Neumologia and *Servicio de Medicina Preventiva, Hospital de la Princesa, Madrid, Spain

Objective To study the epidemiologic aspects of a suspected outbreak of nosocomial invasive aspergillosis.

Methods Sixteen Aspergillus fumigatus strains were isolated from bronchoalveolar washings or sputa of 10
patients during a 9-month period. Furthermore, two environmental samples, isolated in a microbiological
screening of the hospital, were also available for analysis. Random amplified polymorphic DNA analysis
(RAPD) was carried out.

Results The analysis performed by RAPD clearly demonstrated substantial genetic variation among the
isolates. Both of the two different primers selected for R APD analysis (R-108 and AP12h) were able to
demonstrate that the strains isolated from all patients infected with the same fungal species and the
environmental samples were genotypically distinct. The results by RAPD typing demonstrated that this
technique could detect variability among isolates of Aspergillus fumigatus from different patients and even
from the same patient.

Conclusions RAPD genotyping proved that the outbreak of invasive aspergillosis consisted of a series of
events, non-related, and probably not coming from the same source within the hospital. This type of
analysis is an easy, quick and highly discriminatory technigue that may help in planning epidemiologic
studies of aspergillosis.

Keywords Aspengillus, typing, RAPD, outbreak
Accepted 9 August 2000

Clin Microbiol Infect2000: 6: 543-548
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4th ADVANCES AGAINST ASPERGILLOSIS

Jebruary 4 - 6, 2zo10 Rome, Ttaly

SUB-TYPING METHODS: CHARACTERISTICS, SELECTION CRITERIA AND
INTERPRETATION IN OUTBREAK INVESTIGATIONS

S. Arun Balajee, PhD
Centers for Disease Control and Prevention, USA

Saturday, February 6, 2010 (2:50 — 3:15 PM)

ES AINST In the setting of nosocomial aspergillois and evidence of continuing infection in a hospital population, the

| GILLOSIS US Centers for Disease Control and Prevention (CDC) recommends an environmental assessment to

|February 4-6, 2010 determine and eliminate the source of infection. In such hospital associated outbreak investigations, strain

'Rome, Italy typing methods can indicate the source and/or route of infection: once the source is identified, corrective

' measures can be undertaken to eliminate the implicated source to effectively contain the infection. Over
the past decade, an increasing number of molecular methods have been described for A4. Jumigatus strain
typing including polymorphic microsatellite markers, Afutl fingerprinting and single locus sequence
typing (CSP typing) methods. In spite of the availability of a plethora of sub-typing methods, only a few
of them have been validated for use in an outbreak setting and at present there is no consensus typing
method. In general, typing methods should generate isolate-specific molecular fingerprints for assessment
of genetic relatedness amongst epidemiologically related isolates. It is imperative that such typing data
should be considered within the time frame of the outbreak with focus on identifying sources of outbreak.
Important considerations for a choosing an appropriate typing method should include: typeability,
discriminatory power, reproducibility, ease of use and interpretation of data, cost effectiveness (time and
money) and portability of data. This presentation would address the tenets of subtyping methods for
outbreak investigation, available 4Aspergillus strain typing methods and illustrate from some recent
outbreak investigations.




Patogeni fungini ospedalieri

la contaminazione con Fusarium verticillioides
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Cluster of Fusarium verticillioides bloodstream
infections among immunocompetent patients in an
internal medicine department after reconstruction

works in Larissa, Central Greece

S.P. Georgiadou ™', A. Velegraki ', M. Arabatzis°, |. Neonakis ,
S. Chatzipanagiotou “, G.N. Dalekos ?, E. Petinaki “*

“ Department of Medicine and Research Laboratory of Internal Medicine, Medical School, University of Thessaly, Thessaly, Greece
b Mycology Research Laboratory, Department of Microbiology, Medical School, National and Kapodistrian University of Athens,
Athens, Greece

 Department of Microbiology, Medical School, University of Thessaly, Thessaly, Greece

d Department of Biopathology and Clinical Microbiology, Athens Medical School, Aeginition Hospital, Athens, Greece

ARTICLE INFO SUMMARY

Article history:

Received 11 September 2013
Accepted 28 January 2014
Available online 27 February
2014

Keywords:

Fusarium verticillioides
Reconstruction
Nosocomial outbreak

Background: Fusarium spp. can cause disseminated infections, particularly in immuno-
compromised patients. Fusarium verticillioides is a human pathogen, and sporadic cases
of fusariosis have been reported.

Aim: To report a nosocomial cluster of F. verticillioides bloodstream infections among
seven immunocompetent inpatients following reconstruction works.

Methods: Identification was performed using macroscopic and microscopic morphology,
and molecular assays (sequencing the nuclear ribosomal internal transcribed spacer region
and translation elongation factor-1z gene). Susceptibility testing was performed in
accordance with the guidelines of the Clinical and Laboratory Standards Institute. Envi-
ronmental surveillance specimens were taken and cultured on Sabouraud dextrose agar
plates.

Findings: In total, 16 blood cultures obtained from the seven patients were positive for
F. verticillioides. All surveillance cultures were negative.

Conclusions: In order to prevent fungaemia, it is important to implement effective
infection control measures, before, during and after demolition and construction activities
in healthcare settings.
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la contaminazione con Fusarium verticillioides

Clinical characteristics and outcome of patients with fusariosis, Larissa, Greece, 8" —26" November 2012 (N

7)

Date of
admission

Age in
years/sex

Cause of
admission

blood cultures

Date of positive Source of positive Treatment Outcome
blood cultures

Comments

74/ M 02/11/2012

85/M 02/11/2012
86/M 08/11/2012

70/M 15/09/2012
13/10/2012

10/11/2012

18/11/2012

UT1/BSI
uT1/BSI
Endocarditis—

spondylodiscitis
ITP

Pneumonia®

Pneumonia®

BSI'

08/11/2012
26/11/2012
12/11/2012
29/11/2012
13/11/2012

17/11/2012
04/12/2012
09/12/2012
18/11/2012
02/12/2012
05/12/2012
20/11/2012
09/12/2012
26/11/2012
06/12/2012
08/12/2012

Peripheral
Central venous
catheter

Peripheral

Peripheral

Peripheral

Peripheral

Central venous
catheter

Yes

Yes

No

Yes

Death

Survival

Date of death
01/12/2012
Discharged 12/12/2012

Date of death

in ICU 20/11/2012
Date of death
11/12/2012

Date of death
in ICU 12/12/2012

Discharged 30/12/2012

Discharged 07/01/2013

M, male; UTI, urinary tract infection; BSI, bloodstream infection; ICU, intensive care unit; ITP, idiopathic thrombocytopenic purpura.
* Due to Klebsiella pneumoniae.

* Due to Proteus spp.

© Due to Staphylococcus aureus (meticillin sensitive).
“ Due to K. pneumoniae and Serratia marcescens.

® Due to S. marcescens.

" Due to Proteus spp., Escherichia coli and Providencia stuartii.
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Nosocomial Outbreak Caused by Scedosporium
prolificans (inflatum): Four Fatal
Cases in Leukemic Patients
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Fo of fatal disseminated Scedosporium prolificans (inflatum) infection occurring ™ ropenic
its are reported. Because of hospital renovation, the patients were cared for in a temporary henT™NQgeic

acility. . prolificans (inflatum) was isolated from blood cultures of these four patients, two of whom underwes
full necropsy, and revealed abundant vegetative hyphae and ovoid conidia with truncate bases in many organs.
In vitro susceptibility testing of fungal strains showed all isolates to be resistant to amphotericin B, flucytosine,
miconazole, ketoconazole, fluconazole, and itraconazole, with MICs greater than 16 pg/ml. The reported
infections, two in each of two rooms, occurred over a period of 1 month, with very similar clinical outcomes.
Circumstancial evidence suggested a nosocomial outbreak, but the environmental samples collected from the
rooms, corridors, and adjacent areas did not yield S. prolificans (inflatum). Nevertheless, circumstantia
dence suggested a nosocomial outbreak of S. prolificans (inflatum) infection.

NOSOCOMIAL OUTBREAK BY §. PROLIFICANS 3291

CASE 1
AD EXT
F AMB
l | [ | [ | | [ | | | |
10+ 11
26+10-92 AD 26-11+92 ExT
CASE 2 F AMB
| ] | ‘ 1 l | [ | I 1 | |
11-11-92 AO 3-12+92 .
F
CASE 3 [ AMB l
| ] | ] ] | l L Ji L |
17-11-92 14-12+92
AD EXT
CASE 4 F AMB
( | [ [ | l | Il | l J‘
26-11-92 18-12-92

FIG. 1. Comparison of the four cases of §. prolificans infection. AD, admission date; F, fever; AMB, amphotericin B treatment; EXT, date of death,
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Use of Random Amplification of Polymorphic DNA (RAPD)
and PCR-Fingerprinting for Genotyping a Scedosporium prolificans
(inflatum) Outbreak in Four Leukemic Patients
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Abstract. Four isolates of the pathogenic fungus Scedosporium prolificans (inflatum), causing a
previously reported nosocomial outbreak in four leukemic patients, were typed by random amplification
of polymorphic DNA (RAPD) with two different 10-mer primers and PCR-fingerprinting with the core
sequence of phage M13 as a single primer. Both techniques allowed 10 additional clinical isolates of
Scedosporium prolificans from different areas of Spain, including Scedosporium prolificans NCPF 2884,
to be classified into 10 different molecular types. The four outbreak isolates consisted of three molecular
types with two patients sharing a similar strain, and the remaining two patients infected by two different
strains.

A1234B567891011121314

567 8 91011121314

obase pair ladder
irs denoted at the left of the pe

4, respectively, according to Table 1. Resulting patterns are listed in
Table 1.

A1234B567 891011121314

patterns are listed in Table 1.
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Aspergillus fumigatus

Outbreak of Invasive Aspergillosis After Major
Heart Surgery Caused by Spores in the Air of the
Intensive Care Unit

, ‘Cent

orca, Spaing and { Medical M

Background. Outbreaks of invasive aspergillosis (IA) are believed to be caused by airborne Aspergillus conidia.
Few studies have established a correlation between high levels of Aspergillus fumigatus conidia and the appearance of
new cases of IA or have demonstrated matching genotypes between clinical isolates and those from the environment.

Methods. We detected an outbreak of 1A (December 2006 through April 2008) in the major heart surgery
intensive care unit {MHS-ICU) of our institution. Our local surveillance program consists of monthly environmental
air sampling in operating rooms and ICUs for quantitative and qualitative identification of filamentous fungi. During
the study period, we obtained 508 environmental samples from 3 different periods: 6 months before the outbreak,
during it, and 6 months after it. Available environmental and clinical strains were genotyped according to the short
tandem repeats assay.

Results. Seven patients developed proven or probable IA (5 with lung infection, 1 with mediastinitis, and 1 with
lung infection and mediastinitis). A. fumigatus was involved in 6 cases. The underlying conditions of the patients
were heart transplantation (n = 3), corticosteroid-dependent conditions (n = 2), and diabetes mellitus (n = 2}. The
mortality rate was 85.7%. Before and after the outbreak (*6 months), the median airborne A. fumigatus conidia
levels were 0 colony-forming units (CFUs) per cubic meter, and no cases of IA occurred during these periods.
However, during the outbreak period, the occurrence of the 6 cases of IA caused by A. fumnigatus was linked to peaks
of abnormally high A. fumigatus airborne conidia levels (175, 50, 25, 20, 160, and 400 CFUs/m”) in the MHS-ICU,
whereas counts in the air of both operating rooms remained negative. Matches between A. fumigatus genotypes
collected from the air of the MHS-ICU and from representative clinical samples were found in 3 of the 6 patients.
The outbreak abated when high-efficiency particulate air filters were installed in the affected areas.

Conclusions. Our study revealed that abnormally high levels of airborne A. fumigatus conidia correlated with
new cases of 1A, even in patients who were not severely immunocompromised. The demonstration of matches
between air and clinical genotypes reinforces the role of environmental air in the acquisition of IA during the period
following MHS. Environmental monitoring of Aspergillus spores in the air of postoperative units is mandatory, even
when these units receive nonimmunocompromised patients undergoing major surgery.
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Table 1.

e,
s (Sex|

57 {male)

52 male)

56 {female)

2 (female

82 (female)

84 [fermale)

57 (female)

obstruct

ventla

Surgery
Date
3 December
2006

7 May 2007

11 September
2007

10 October
2007

11 January
2008

11 January
2008

25 February
2008

Aspergillus fumigatus

IA Diagnosis
Date | 3

After Surgery)

9 December
2006 {6}

23 May
2007 {16)

15 September
2007 {4}

18 February
2008 (38)
24 Ma

2008 {72)

Urderlying Cendition

Diabetes mellitus,
postsurgical ventrncular
dysfunrction

FK and MMF

'y
prolong
FK and M

cortcostercits

Asthma, corices

prolonge
additional surgery,
4 ) hnemia
FK and MMF,
corticosteroids
hryps nmaglobulinemia,
CAVHF

Clinical Characteristic of the Seven Patients With Invasive Aspergillosis

Procedure

e

Cardiac bypass
surgery,
additional

surgery due to

hemorrhage

Heart

n antation
after CABG and

ventncular
assistance

Treatment

CAS and
surgical
drainage

CAS and

Survival
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0 Patientswith 1A -~ Spore lavals of A fumigatus

Major heart surgery ICU
Non— HEPA-filtered air

Heart transplant
Postoperative room
HEPA-fil i idor i
EPA-filtered air Corridor OperatingRoom 1
HEPA-filtered air
Nurses' 0 CFUs/m?

room
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MHS-ICU )
Non-HEPA-filtered OperatingRoom 2

air 400 CFUs/m* HEPA-filtered air
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Figure 1. Spore levels of Aspergillus fumigatus in the major heart surgery intensive care unit an relationship with the occurrence of

aspergillosis (1A}, the major heart surgi

a loac. CFU, colony-
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Table 3. Relationship Between Spore Levels of Aspergillus Fumigatus and Patients With Invasive Aspergillosis

Spore Level of A. fumigatus  Spore Level of A fumigatus  Matches Between Air and
Date Diagnosis in Qperating Reom in MHS-ICU, CFUs/m” Patient A. fumigatus Isolates
9 Dacember 2006  Mediastiniuis ' 175 Yes
23 May 2007 IPA 50 No
15 September 2007  |PA* ' 0 Not genotyped
13 October 2007 IPA ' 25 Yes
18 Fabruary 2008 IPA ( 20 No
24 NMarch 2008 IPA g 160 Yes
15 Apnil 2008 Mediastiniis ' 400 No
and |PA

1
2
3
4
0
6
/

ARt " '} se s o s \ 4 . ) - "IONANY ACSHArT o =<1 VAN i <l aar ANcivE MR \
Abbreviations: CFU, coleny-forming unit; IPA, invaswve pulmaonary aspergiliosis; M=S-ICU, major heart surgary intensive care unit

" |PA caused by A. flavus, A. niger, and A. naulans.
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After five patients were diagnosed with nosocomial invasive aspergillosis caused by Aspergillus fumigatus and (See the viewpoint by Anaissie and Costa on pages 1546-8)

A. flavus, a 14-month surveillance program for pathogenic and nonpathogenic fungal conidia in the air within

and outside the University Hospital in Rotterdam (The Netherlands) was begun. A. fumigatus isolates obtained

from the Department of Hematology were studied for genetic relatedness by randomly amplified polymorphic

DNA (RAXD) analysis. This was repeated with 4. junigatis Inalates contmminating culture media in the micro Preventive measures are important in the control of invasive aspergillosis (IA) because diagnosis is difficult and the outcome
biology laboratory. The density of the conidia of nonpathogenic fungi in the outside air showed a seasonal vari- S :

ation: higher densities were measured during the summer, while lower densities were determined during the of treatment is poor. If effective strategies are to be devised, it will be essential to have a clearer understanding of the sources
fall and winter. Hardly any variation was found in the numbers of Aspergillus conidia. We found decreasing num- PP + . . o 2 ¢

beesiaf conldix:when comparing air ftom eutside the Rospilal fo that inside the heepital i when comparing and routes of transmission of Aspergillus species. Nosocomial outbreaks of IA highlight the fact that Aspergillus spores are
open areas within the hospital to the closed department of hematology. The increase in the number of patients common in the hospital environment. However, in general, such outbreaks are uncommon. Most cases of IA are sporadic
with invasive aspergillosis could not be explained by an increase in the number of Aspergillus conidia in the 2 . . . 2 2 : s 2 2 2 M
outside air. The short-term presence of A. flavus can only be explained by the presence of a point soarce, which in nature, and many of them are now being acquired outside of the hospital setting. Housing patients in high-energy particulate
was probably patient related. Genotyping A. fumigatus isolates from the department of hematology showed that air-filtered hospital rooms helps prevent IA, but it is feasible and cost-effective only for the highest-risk groups and for
clonally related isolates were persistently present for more than 1 year. Clinical isolates of A. fumigatus ob- 5 S ¥ X 2 % 5 Z

tained during the outbreak period were different from these persistent clones. A fumigatus isolates contaminat- limited periods. Control measures, which are designed to protect patients from exposure to spores outside the hospital, are
ing culture media were all genotypically identical, indicating a causative point source. Knowledge of the epidem- even more difficult. Nevertheless, now that high-risk patients are spending more time outside of the hospital, the cost benefits
iology of Aspergillus species is necessary for the development of strategies to prevent invasive aspergillosis. RAPD . N . . "

fingerprinting of Aspergillus isolates can help to determine the cause of an outbreak of invasive aspergillosis. of annfungal PFOPh)’lﬂm and other preventive measures require careful evaluation.




Patogeni fungini ospedalieri

related patient  Environment (ne15) Patients (n=22)

Pt (00

P2 3

Pla (8-10)

TN oo & 113-16) )

la contaminazione dell’aria

Room 26 (22

] landvo 222 ]

LAl Rs 2 1)
LAk |.\~n\3

P12 (50

Pils (6-16)

Pi3h (817)

P14 (617)

P13c (0.30)

P (1.22)

rs Entrance (B-7) P10 (B1)

[Zd Staff Room sirfller{®9)

Locations with repeated genotypes L WL ] Blaff Roosn Window (0-9) P17 (24.9)
St Room pr-WRer(9-16)

e’
81 y f J: GED
Rooin 44 TN (9-27) CLOSURE
Room445(0-20 ° ~ } P20a (Y017)
Room 48 (9.27) P200 (10.28)
Rooen 4 (9.29)
Cupboard R28-30 (9-29)

P21 (1-12498)
Non sterile
supply rocen floor (3-3-8%)
P22s (4-20)
P220 (4-20)

‘ . [ — [ M F : = I 5 PO istribution of nnmental and clin isolate:
‘ : f | ‘ ‘ # 0 an OSpi wwing the identitic:
1 2 5 6 7 8 f - ;] ates

9 10 11 12 3
Repeated genotypes M ma. Isolates fr same paticnts g to diff

vironmental solates are in

FIG. 5. Location of the identical isolates from the 19 genotypes found at least twice in hospital II. The numbers 1 to 4 indicate the first, second, third, and fourth 'A v a brox . : ype has beea re;
floors of the vely: 0 indicates outside the building. from three §



Patogeni fungini ospedalieri

la contaminazione dell’aria

Table Il Concentration of airborne aspergillus spores (colony-forming units/m’)

Study Site of Operating Wards, stairs, Rooms Rooms
renovation theatres elevators (no HEPA) (HEPA)

Arnow et al.*” >235.0 >235.0

Lentino et al.”” 0.0 0.0 0.0
Rotstein et al.®® 0.0-5.0

Opal et al.*® 5.9 1.7

Allo et al.””
Perraud et al.
Sherertz et al.’ 0.2

Harvey et al.” ; 0.0

Barnes and Rogers’ 133.0

Arnow et al.** 1.1—>90

Humphreys*® 0.0

Richet et al.”™ 0.0 0.0

Flynn et al.* >71.0

Buffington et al.?* Took volumetric air samples but did not describe exact results of environmental investigation
Leenders et al.”*** 0.0—<0.1 0.0—<0.1 0.9-1.3

Loo et al.* 6.8

Singer et al.* 0.0

Gaspar et al.*’ : 5.0-35.0

Thio et al.*® 0.8-18.0

Lai* 0.0-5.9

Oren et al.” ; 15.0

Hahn et al.™ <4.0—>150.0

Pegues et al.”’ 1.1-106.8

Heinemann et al.**"% <5.0-115.0

HEPA, high-efficiency particulate air.

70.71
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Rhizopus e Rhizomucor spp.

Two Cases of Rhinocerebral Zygomycosis (Mucormycosis) with ek sl

Common Epidemiologic and Environmental Features Nosocomia infetion by Rhizomucor pusilus ina clnial haematologyunt
(e Pl Hrana A et |, Laegl Gareus & Rodhauer-Nokga A, Sen S

Albert C. England, Mark Weinstein, Jerrold ), Elner, and Libero Ajello
Abstract Abstract

Two patients receiving long-term treatment with corticosteroids for glomerulonephritis from the same  tansfusion andnaslpac k 10 for ever it AHdevelop d ;
' : i iopies howe il chycomyoets myoelum, and Rezqgfon pusius was grown fom one biop o, Arand surfaces the In
and e ar ke and otng were l eavly colonzed by R
0076 o he ar nvaded the issues nthe condions promoled TN

E\iversity of Adelaide




Patogeni fungini ospedalieri

Nosocomial Qutbreak of Exophiala jeanselme:
Fungemia Associated with Contamination
of Hospital Water

Marcio Nucci,' Tiyomi Akiti,' Gloria Barreiros,' Fernanda Silveira,' Sanjay G. Revankar,’ Brian L Wickes,’
Deanna A. Sutton,’ and Thomas F. Patterson**

"Mycology Laboratory, Hospital Universitério Clementing Fraga Filho, Universidade Federal do Rio de Janeiro, Brazil; Departments
of “Micrabiology, “Pathology, and ‘Medicine, University of Texas Health Science Center at San Antonio, and “South Texas Veterans Health Care
System, Audie L. Murphy Division, San Antonio

From December 1996 through September 1997, we diagnosed 19 cases of fungemia due to Exophiala jeanselmei.
We conducted a matched case-control study in which we cultured specimens of blood products, intravenous
solutions, and water from a hospital water system. Isolates from environmental cultures were compared to
those recovered from patients by random amplification of polymorphic DNA (RAPD). Multwanate analysis
showed ths ; ,

Mtection, Environmental cultures yielded E. jeanselmei from 3 of 85 sources: deionized water from the hospital
pharmacy, 1 water tank, and water from a sink in a non—patxent care area, Use of deionized pharmacy water
to prepare isconti a5 i ,

showed that isolates from case patients and lsolates from the pharmacy water were highly related, whereas
the patterns of isolates recovered from the 2 other sources of water were distinct.
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Pr—— #only source common to al of these positve watt

Q

and to all patents with nosocomial fungemia was the deionized
water from the hospital pharmacy, which was used to prepare
antisentic solutions. Because these solutions were applied Jp

skin of TPemeebelats concus unciuseete TR In the care
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zimei, determine:
2

of Intravenous catheters, we fvpothesized that the deionized
Figure 2  DNA fingerprints of clinical isolates from petients with L el & Bkas i fec etk o 104

gt e, et b o s e e | pharmacy water may have been the source of infection,
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Fungal Contamination of Food in Hematology Units
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The prevalence of thermotolerant fungi on non-heat-sterilizable food was determined. Aspergillus spp. were
noted in 100% of pepper and regular tea samples, 12 to 66% of fruits, 27% of herbal teas, and 20% of freeze-
dried soup samples. All soft cheese samples were contaminated by Geotrichum and yeast (Candida norvegensis)
but Candida albicans was never identified.

TABLE 2. Fungal load and thermotolerant species recovered

from food contaminated by fungus

No. of samples

% Contami-

Food : Fungus Score”
examined nation -
Pepper 15 100 A. furigarus +++
100 A. flavus +
100 Mucorales +-++
Regular tea 15 100 A. fumigarus + <+
100 A. niger + -+
33 Mucorales +++
Apricot 15 66 A. fumigatus +
66 A. niger +
66 Trichoderma sp. —
Pcach 4° 50 A. fumigarus -
Kiwi 8° 50 A. fumigarus -+
50 Trichoderma sp. —
Banana 15 333 A. furmigarus ++
Herbal tea 22 273 Mucorales ++
Apple 15 20 A. fumigarus +
Orange 15 20 A. furigatus +
20 Aspergillus sp. +
Freeze-dried soup 15 20 A. fumigatus ++
20 A niger ++
20 Mucorales ++
Crackers 15 133 Chaetomium sp. ——+
Grapefruit juice 15 13.3 A. fumigarus +
Lemon 38° 125 A. furigarus -
Sweet biscuits 15 6.7 Mucorales +
Soft cheese 20 100 Geotrichum sp. +++
100 C. norvegensis ++
“+. 1105 CFU; ++,6to 10 CFU; +, =10 CFU.

n << 15 because products were scasonal.
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Aspergillus flavus

a

Fig, 1. ldentification of Aspergillus species. (A) Septate hyphae show
dichotomous branching at acute angles in necrotic tissue (H&E, x400).
(B) Fungal culture shows characteristic conidial head of Aspergillus
flavus (lactophenol cotton blue, x800).
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Molecular epidemiology of invasive - B RIS
stomatitis due to Aspergillus flavus
in patients with acute leukemia

Abstract

Background: Invasive oral aspergillosis is a rare complication
and only little information on the epidemiology of Aspergillus
fiavus infection is available. We present here the molecular
analysis of the epidemiology of invasive stomatitis due to Asper-
gillus fiavus in patients with acute leukemia.

Methods: During a 5year period (1992-1996), six isolates of A.
fiavus were obtained from leukemic patients with invasive Asper-
gillus stomatitis. Random amplification of polymorphic DNA
(RAPD) with three different PCR primers was carried out to
investigate the DNA typing of the isolates.

Results: The molecular analysis using RAPD revealed that three
isolates of A. flavus obtained in 1992 from three patients were of
the same type, whereas each of the isolates from the other three
patients had a distinct unique band, resulting in four groups of
A. flavus.

Conclusion: As the three patients with invasive oral aspergillosis
detected in 1992 were infected by a single strain of A. flavus, the
strain was suspected to have caused a nosocomial outbreak of .
invasive oral aspergillosis in the hematology unit. Rabder saber s wied
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Mucor indicus

Hepatic Mucormycosis in a Bone Marrow Transplant Recipient Who Ingested
Naturopathic Medicine

Mark R. Oliver, Wesley C. Van Voorhis, From the Department of Medicine, Division of Allergy and Infectious
J T ! J

Michael Boeckh, Debra Mattson, Disease, University of Washington Medical Center, and The Fred

and Raleigh A. Bowden Hutchinson Cancer Research Center, Seattle, Washington

This case report describes a bone marrow transplant recipient in whom hepatic zygomycosis
developed after ingestion of multiple naturopathic medicines. Mucor was isolated from the patient’s
liver aspirate and from one of the naturopathic medicines. Arbitrary-primed polymerase chain
reaction (PCR) analyses were performed on the Mucor isolates from the patient’s liver aspirate and
from his naturopathic medicine to see if they were genotypically related. Mucor indicus was the
species identified in both the patient’s liver aspirate and the naturopathic medicine. Arbitrary-
primed PCR analysis revealed that these isolates were genotypically identical. We conclude that this
bone marrow transplant recipient acquired hepatic mucormycosis from ingestion of a naturopathic
medicine containing Mucor.

A B C
12345 812348 S12345

Figure 2. Fingerprints of fungal isolates from naturopathic medi-
cine and from a bone marrow transplant recipient with hepatic mucor-
mycosis that were obtained by arbitrary-pnmed PCR analysis; the
fingerprint of the medicine’s isolate was identical to that of the pa-
tient’s isolate. The products of arbitrary-primed PCR analysis were
run on a 2% agarose gel and stained with ethidium bromide. Tem-
plates for each reaction were DNA recovered from isolates 1 and 2
(from a patient with rhinocerebral mucormycosis who was treated at
the University of Washington, Scattle; the tsolates were stored scpa-
rately for several years at two different mycology laboratories), isolate
3 (from the naturopathic medicine of the patient), isolate 4 (from the
liver abscess of the patient), and isolate 5 (from a patient with an
independent case of rhinocerebral mucormycosis). The results from
testing with three different randomly chosen oligonucleotides (4, B,
and C [which were defined in the text]) are shown, Lane S (in B and
C), the 1-kb DNA ladder standard (GIBCO-GRL, Gaithersburg, MD).
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mial outbreak
Surveillance cultures

In July 2002, Blastoschizomyces capitatus was isolated from four neutropenic patients in a
haematology unit. Two patients died due to disseminated infection while the other two had
oropharyngeal colonisation. Nosocomial acquisition of the fungus was suspected and epidemi
ological and environmental studies were undertaken. To determine the potential source for the
acquisition of the fungus, epidemiological relationships between the patients were investigated.
We performed surveillance cultures on all patients and took environmental cultures of air,
inanimate surfaces, food samples, blood products and chemotherapy drugs. No direct contact
transmission between patients was found and B. capitatus was isolated only in vacuum flasks used
for breakfast milk distribution. All isolates were compared by four independent molecular typing
methods: pulsed-field gel electrophoresis, genomic DNA restriction endonuclease analysis,
randomly amplified polymorphic DNA, and polymerase chain reaction fingerprinting using
a single primer specific for one minisatellite or two microsatellite DNAs. Milk vacuum flasks and
clinical strains were genetically indistinguishable by all typing technigues. Milk vacuum flasks
were withdrawn from all hospital units and no further B. capitatus infection was detected. Our
findings suggest that clonal dissemination of a single strain of B. capitatus from vacuum flasks used
for milk distribution was responsible for this nosocomial outbreak in the haematological unit.

MYcoses 45, 470-475 (2002

glabrata

Summary. An outbreak of Candida glabrata fung-
emia that was thought to be associated with bottles
used for milk feeds occurred at our children’s
infectious discases clinic. This cluster of cases was
investigated using a case-control study. Isolates
were identified by conventional methods and
karyotyped using pulsed-field gel electrophoresis
(PFGE) of genomic DNA. Potential risk factors for
nine hospitalized children with candidemia and 14
controls were long-term hospitalization and treat-
ments with more than two antibiotics. Electropho-
retic karyotyping showed a single chromosomal
pattern for these outbreak isolates and, in addition,
they all had the same antifungal susceptibility
results. These findings suggest that clonal dissem-
ination of a single strain was responsible for this
outbreak. Karyotyping by PFGE appears to be a

useful molecular typing method for strains of

C. glabrata.

Outbreak of nosocomial fungemia caused by Candida

Ausbruch nosokomialer Fungidmien durch Candida glabrata

A. Nedret Kog', S, Kocagtz®, F. Erdem' and Z. Gunduz®

Key words, Candida glabrata, fungemia, nosocomial infection, molecular typing, PFGE

Schliswelwodrter, Candida glabrata, Fungimie, nosokominle Infektion, molekulare Typisierung, PFGE,

Accrrren: AuGust 7, 2001

Kinder mit Candiddmie waren Langzeit-Station-
drbehandlung und die Behandlung mit mehr als
zwei Antibiotika. Die elektrophoretische Karyoty-
pisicrung zeigte Identitit der Isolate fiir diesen
Ausbruch. AuBlerdem hatten alle die gleiche anti-
fungale Empfindlichkeit. Diese Befunde legen nahe,
dass klonale Ausstreuung von einer einzelnen
Quelle fiir diesen Ausbruch verantwortlich war.
Die Karyotypisierung mittels PFGE scheint fiir die
Molckulartypisierung von C. glabrata brauchbar,

Introduction

Candidemia is becoming an increasingly important
nosocomial infection. Blood stream infections due
to Candida species are a major cause of morbidity
and mortality in hospitalized infants and children.
It is estimated that 10-20% of all nosocomial blood
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Sorveglianza delle mani

Carriage di Candida spp.
sulle mani del personale

17-75%

C. parapsilosis:
reservoir nelle pieghe
subungueali

Voss et al, J Clin Microb, 1995
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Candida parapsilosis

An Outbreak of Candida parapsilosis
Prosthetic Valve Endocarditis

D.J. Diekema, S.A. Messer, R.]. Hollis,
R.P. Wenzel, and M.A. Pfaller

Candida parapsilosis, an important nosocomial pathogen
and the most common species of Candida found on the hands
of health care workers, is a rare cause of prosthetic valve endo-
carditis (PVE). From March through June 1994, four cases of
C. parapsilosis PVE were diagnosed at a 400-bed community
hospital. The mean time to presentation after valve replace-
ment surgery was 148 days (range, 20 to 345). Three of the
four patients died of complications of PVE. Multiple environ
mental cultures were performed, and only one was positive for
C. parapsilosis. Cultures from the bypass pump, cell saver,
cardioplegia solution, and subsequent valves were all negative,
All valve replacements were performed by the same operating
room team. Interviews with the surgeon and physician assis-
tant, the only personnel involved in all cases, revealed that
their hypoallergenic gloves were subject to frequent tears dur-
ing valve replacement procedures, often requiring several glove
changes per procedure. Hand cultures of personnel were ob-
tained, and cultures from 20 individuals (26%) were positive

for C. parapsilosis. Hand cultures of the surgeon and physi-
cian assistant obtained 8 months after the last case had sur-
gery were negative for yeasts. Molecular typing of the 3 avail
able case isolates, 14 epidemiologically unrelated patient
isolates, 1 environmental isolate, and 20 hand isolates was
performed by electrophoretic karyotyping and restriction endo
nuclease analysis of genomic DNA using restriction enzymes
BssHII and Eagl followed by pulsed field gel electrophoresis.
The three case isolates were identical by restriction endonucle
ase analysis of genomic DNA, and two of the three shared the
same electrophoretic karyotyping profile. The remaining pa-
tient, environmental, and hand isolates represented 29 differ-
ent DNA types and were distinctly different from the case
isolates. All of the isolates tested were susceptible to amphoter
icin B, 5FC, fluconazole, and itraconazole. The circumstantial
evidence suggests the probability of glove tears during valve
replacement surgery and subsequent transmission of C.
parapsilosis to patients. ~ © 1997 Elsevier Science Inc.

TABLE 1 Description of C. parapsilosis Endocarditis Cases

Age/sex
Cardiac diagnosis

Diabetes
Smoking history
Valve type

Surgery date

Preop stay

Postop stay

OR complications

PVE diagnosis

Other blood culture
isolates

TPN

Lines
Treatment

Outcome

Case 1

79-year-old male

Coronary artery dz
Aortic stenosis

No

Yes

Carpentier Edwards
bovine

2/16/9%

5 days

16 days

None

6/11/%

Coagulase-negative
staphylococcus

None

Arterial and central
venous lines

Ampho B+ valve
replacement

Died

Case 2

70-year-old male

Coronary artery dz
Aortic stenosis

Yes

Yes

Carpentier Edwards
bovine

4/18/9%

9 days

5 days

None

5/18/%

Coagulase-negative
staphylococcus

None

Arterial and central
venous lines

Ampho B+ valve
replacement

Alive

Case 3

Case 4

58-year-old male

Rheumatic heart dz
Cong, heart failure

No

Yes

St. Jude mechanical

3/24/93
11 days
11 days
None
3/4/%
None

None
Arterial and central
venous lines

Ampho B

Died

78-year-old male

Coronary artery dz
Aortic stenosis

No

No

Carpentier Edwards
bovine

1/18/94

7 days

24 days

None

5/12/%

None

None

Arterial and central
venous lines

Ampho B

Died
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A Nosocomial Cluster of Candida inconspicua Infections in
Patients with Hematological Malignancies
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Candida inconspicua was recovered from three patients with hematological malignancies. Two patients had
intravenous-catheter-associated fungemia, whereas the third had fungal hepatitis. The three cases of infection
occurred over a period of 1 month in patients staying in adjacent single rooms. In vitro susceptibility testing
of fungal strains showed all isolates to be resistant to fluconazole, with MICs greater than 32 pg/ml. All of the
strains had identical DNA restriction profiles and randomly amplified polymorphic DNA fingerprints. These

data suggest a nosocomially acquired infection emanating from a common source within the hospital envi-
ronment.
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Candida parapsilosis fungemia in neonates: genotyping
results suggest healthcare workers hands as source,
and review of published studies

Eveline C, van Asbeck * Yhu-Chering Huang * Angela N. Markham *

Karl V. Clemons * David A. Stevens

Received: S June 2007/ Accepted: 29 August 2007/ Published online: 15 September 2007

1 Springer SciencesBusiness Media BV, 2007

Abstract An outbreak of Candida parapsilosis
fungemia involving 17 neonatal intensive care unit
(NICU) patients was studied. There were 14 blood
culture and nine colonizing isolates from other sites
available. The hands of NICU healthcare workers
(HCW) yielded eight isolates. Screening of the
isolates by random amplified polymorphic DNA
(RAPD) method showed only three profiles. Typing
by restriction fragment length polymorphism (RFLP)
revealed all blood isolates were RFLP subtype VII-1.
Among the nine infant colonizing isolates, there were
four different RFLP subtypes; four of the isolates were
subtype VII-1. Seven of the eight isolates from HCW

were RELP subtype VII-1. The majority of infant
colonizers were not found in the blood, suggesting a
possible direct spread of the epidemic subtype VII-1
strain from HCW hands to infant blood. The source of
the infant colonizing strains is unclear, but non-VII-1
strains may be largely of maternal origin and VII-1
strains from HCW. These findings reinforce prior
studies that have implicated HCW hands as the source
of nosocomial, including neonatal, fungemia.

Keywords Candida parapsilosis - Neonales -
Nosocomial infections
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Abstract An outbreak of Candida parapsilosis
fungemia involving 17 neonatal intensive care unit
(NICU) patients was studied. There were 14 blood
culture and nine colonizing isolates from other sites
available. The hands of NICU healthcare workers
(HCW) yiclded ecight isolates. Screening of the
isolates by random amplified polymorphic DNA
(RAPD) method showed only three profiles. Typing
by restriction fragment length polymorphism (RFLP)
revealed all blood isolates were RFLP subtype VII-1.
Among the nine infant colonizing isolates, there were
four different RFLP subtypes; four of the isolates were
subtype VII-1. Seven of the eight isolates from HCW

were RELP subtype VII-1. The majority of infant
colonizers were not found in the blood, suggesting a
possible direct spread of the epidemic subtype VII-1
strain from HCW hands to infant blood. The source of
the infant colonizing strains is unclear, but non-VII-1
strains may be largely of maternal origin and VII-1
strains from HCW, These findings reinforce prior
studies that have implicated HCW hands as the source
of nosocomial, including neonatal, fungemia.

Keywords Candida parapsilosis - Neonales -
Nosocomial infections
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Outbreak of Candida parapsilosis in a neonatal intensive
care unit: a health care workers source
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Abstract Nosocomial neconatal candidiasis is a major
problem in infants, which require intensive therapy. The
subjects of the present study were three preterm infants
admitted to the neonatal intensive care unit of the General
Hospital “Dr. Manuel Gea Gonzalez”. The infants
developed Candida parapsilosis infection on the mean
age of 13.6 day of life. Prior to fungemia, infants had
received assisted ventilation and hyperalimentation through
central venous catheter. Sequence analysis of the internal
transcribed spacer gene ruled out other Candida species and
revealed that the eight isolates were C. parapsilosis. The
isolates were examined based on their molecular relation by
random amplified polymorphic DNA analysis. The profiles
allowed the identification of two main genotypes of
C. parapsilosis as the outbreak cause and as a result of
the cross-infection with health care workers® hands. We
conclude that C. parapsilosis commonly colonize through
horizontal transmission due to the staff’s noncompliance of
hand hygiene procedures.

Keywords Candida parapsilosis - Neonatal candidiasis
RAPD - Hand hygiene

Introduction

Opportunistic infections are an increasing common problem
in neonatal intensive carc umits (NICUs). In 2008, the
NICU of the General Hospital “Dr. Manuel Gea Gonzélez™
had a 4.1% fungemia incidence. Nosocomial nconatal
candidiasis is the major fungal infection; among Candida
species related to NICU outbreaks, Candida albicans has
been the species most often associated with neonatal
infections, and Candida parapsilosis is the second common
yeast species isolated from bloodstream infections in
several surveys [3, 18]. This species has emerged as an
important nosocomial pathogen; its nonspecific signs
and symptoms include temperature instability, respiratory
distress, abdominal distension, apnca, and bradycardia,
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An epidemic outbreak of Malassezia folliculitis in three adult
patients in an intensive care unit: a previously unrecognized
nosocomial infection

Carla Archer-Dubon, MD, Maria Eugenia Icaza-Chivez, MD, Rocio Orozco-Topete, MD,
Edgardo Reyes, MD, Rosa Baez-Martinez, RN and Samuel Ponce de Ledn, MD

From the Departmants of Abstract
Dermatoiogy, Internal Medicine, and Background Malassezia |s a lipophilic fungus commonly found in normal human skin
Pathology, and the Hospita Infection of the halr follicle by Malassezia furfur occurs in patients with predisposing
EpKieiiiogy, ENielon, Mesvio factors such as diabetes or immunosuppression, or who are undergoing antibiotic
Nacional de la Nutnici’n Salvador :
Zubirdn, Mexico Gity, Mexico treatment. Malassezia furfur folliculitis is an infrequent nosocomial infection which may be
associated with fomite transmission.
Correspondence Methods We reviewed the clinical files of three adult patients from an intensive care unit
SIS WNOB0D: o o (ICU) who simultaneously developed folliculitis through Malassezia infection. We
Zisf?n::_\gwoga L specifically analysed predisposing factors, possible transmission modes, characteristics of
Mexico 14000 D.F. skin lesions, results of biopsies and cultures, treatment, and patient outcome.
Results The three male patients were in neighboring beds and they all had factors that
predisposed them to underlying immunosupression. Simultanecusly, and within hours of
each other, they developed erythematous follicular papules and pustules on the face and
chest. The skin biopsies revealed an acute folliculitis with abundant round to oval yeasts
of up to 5 um in diameter. Stains for fungi (Schift's peryodic acid, Grocott and silver
methenamine) revealed numerous unipolar budding yeasts without hyphae, consistent
with M. furfur. Conventional cultures were negative. The diagnosis of folliculitis by
M. furfur was established and antifinigal treatment initiated, with adeguate outcome of the
dermatosis. After this outbreak, the aseptic and hygienic measures of the health care
personnel of the ICU were reviewed and corrected.
Conclusions The simultanecus emergence of this superficial infection by M. furfur
suggests fomite participation. This dermatomycosis is an infrequent nosocomial infection
in aduits, which to our knowledge has not been previously reported
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AN EPIDEMIC OF MALASSEZIA PACHYDERMATIS IN AN INTENSIVE CARE
NURSERY ASSOCIATED WITH COLONIZATION OF HEALTH CARE WORKERS’
PET DOGS

HuAN J. CHANG, M.D., Hitary L. MiLLer, M.D., Nancy WaTkins, R.N., M.P.H., MaTtTHeEW J. Arpuino, M.S., DR.P.H.,
Davip A. AsHrForp, D.V.M., M.P.H., D.Sc., GiLLiaNn MipGLEY, PH.D., Sonia M. AGuUERO, B.S.,
RosHINI PiINTO-PoweLL, M.D., C. Forosam von Revyn, M.D., WiLuam Epwarps, M.D.,
MicHAeL M. McNeiL, M.D., ano WiLuiam R. Jarvis, M.D.
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Figure 1. Distribution of Case Patients According to the Date of the First Positive Culture for M. Pachy-
dermatis, during the Period from October 1993 through January 1995.
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TABLE 1. RiSX FACTORS FOR COLONIZATION AND INFECTION WITH

la contaminazione delle mani

Malassezia pachydermatis

M. PACHYDERMATIS AMONG PATIENTS IN AN INTENSIVE CARE

NURSERY WHO WEIGHED 1300 g OR LESS AT BIRTH,

OCTOBER 1993 THROUGH JANUARY 1995,

Case
PATIENTS
Risk Facron (N=15)
Central venous catheteri 12
zation for >9 days
(no. of patients)
Arterial catheterization for 4
>9 days (no. of
paticnts)
Median Apgar score at 7

1 min
Median Score for Nconatal 12
Acute Physiology
Median duration of
rcatment (days
Total parenteral nutrition 20

Lipid emulsion 20
Antimicrobial agents 29
Exposure to Nurse A 14

(no. of paticnts)

Exposure to Nurse B 14
(no. of paticnts)

Non-Case

Panents  Rewanve Risk

(N=50) (95% CI)*
16 5.3(1.7-17.0)

19
19
16

26 8.75 (1.2-62.5)

27 8.20 (1.1-58.5)

P
VALUE

0.001

0.02

0.04

0.001

0.05
0.06
0.001

0.004

0.006

*CI denotes confidence interval.

1 2 3 4 5 6 7

Figure 2. Pulsed-Field Gel Electrophoretic Patterns with Restric-
tion Enzyme Haelll in M. pachydermatis Isolates from Infants
n the Intensive Care Nursery.

Lane 1 shows the molecular-size standards (lambda ladder),
ane 2 an isolate from Baby 1's groin, lane 3 an isolate from
Baby 1's face, lane 4 an isolate from Baby 2's groin, lane 5 an
solate from Baby 3's groin, lane 6 an isolate from Baby 3's
perineum, and lane 7 an isolate from Baby 4’s face. All lanes
have identical banding patterns (M. pachydermatis strain B).

ABSTRACT

Background WMalassezia species are lipophilic
yeasts that are emerging as nosocomial pathogens,
particularly in low-birth-weight neonates who re-
ceive lipid emulsions. When a cluster of patients
with Malassezia pachydermatis infection was identi-
fied in an intensive care nursery, we initiated an in-
vestigation.

Methods A case patient was defined as any infant
in the intensive care nursery who had a positive cul-
ture for M. pachydermatis between October 17,
1993, and January 18, 1995. We conducted a cohort
study to identify risk factors for colonization and in-
fection with M. pachydermatis. We collected cultures
from the infants and the health care workers and
from the health care workers’ pets, since this organ-
ism has been associated with otitis externa in dogs.

Results Fifteen infants met the case definition:
eight with bloodstream infections, two with urinary
tract infections, one with meningitis, and four with
asymptomatic colonization. The case patients were
significantly more likely than the other infants to
weigh 1300 g or less (15 of 65 vs. 0 of 413, P<0.001).
In a multivariate analysis of infants weighing 1300 g
or less, the independent risk factors for colonization
or infection with M. pachydermatis were a greater
severity of concomitant illness (odds ratio, 19.7;
P=0.001), arterial catheterization for nine or more
days (odds ratio, 29.5; P=0.02), and exposure to
Nurse A (odds ratio, 74.7; P=0.01). In a point-preva-
lence survey, 9 additional infants, 1 health care work-
er, and 12 of the health care workers’ pet dogs had
positive cultures for M. pachydermatis. The isolates
from all 15 case patients, the 9 additional colonized
infants, 1 health care worker, and 3 of the 12 dogs
had identical patterns of restriction-fragment-length
polymorphisms.

Conclusions In this outbreak, it is likely that
M. pachydermatis was introduced into the intensive
care nursery on health care workers’ hands after be-
ing colonized from pet dogs at home. The organism
persisted in the nursery through patient-to-patient
transmission. {N Engl J Med 1998;338:706-11.)
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Severe cutaneous aspergillosis in a premature neonate linked to nonsterile
disposable glove contamination?

Claire Stock MD 2, Magali Veyrier MD 2, Héléne Raberin MD P, Pascal Fascia MD ¢, Isabelle Rayet MD 2,
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Key Words: After having eliminated a dysfunction of the hospital’s ventilation system and any other possible envi-

Aspergillus fimigatus ronmental reservoir, the investigation of a fatal case of primary cutaneous aspergillosis in a neonate with

Intensive care extremely low birth weight led to the conclusion that nonsterile disposable gloves kept stored in their

zem';spemuoss native packages were the likely source of contamination.
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