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Healthcare Associated Infections
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Expect the Unexpected

o Infections after major: flood (mostly nosocomial)
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Disasters are Increasing

All disasters can have an impact on
infection transmission

Infectious Disease Threat
BT or El Involving a \
\

Contagious agent

BT or El Involving a
Non-contagious agent
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Type of Disaster
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Impact of Flooding Impact of Flooding
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Objectives

o Healthcare Associated' Infections After Flooding

F | Infections . .
ek e Healthcare Associated Infections

After Flooding

Bacterial Infections
Mycobacterial Infections

S - Fungal' Infections
» Infection Control After. Flooding =

Emergence of Pseudo-outbreak due to
Penicillium spp.

7 Table 1. ic and Clinical isti italized Patients With Postflood Pseudofungemia With Penicillium|
Species Identified During a 72-Hour Interval
case detection ad notification of IC team
s Location Where BCs Were Hospital Length|
Case AgelSex Drawn (Positive Sets) Underlying Diseases Final Diagnosis® of Stay (d)
) 5 1 84F ED (1) HIN Aspiration pneumonia a
O 2 54M ED (1) None CAP 2
@ 3 M ED(1) None Severe tonsilis 1
S 4| 4 65M ED(2) None cap 2
air sampling 5 76F ED(2) HTN, DM Viral gastroenteritis 1
° 3 6 45F ED(1) DM DKA 4
o 7 7™ ED(1) HTN, CVA Viral syndrome 2
(<] 8 30F 02 None. Dengue fever 2
Z 2 9 36M ED(1) None Viral gastroenteritis 1
ED (1) 3
stflood Pseudofungemia Due to
0 Penicillium Species
14 16 18 20 22 24 26 28 301 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 . . 3
o 3 Knmcharserporn
o ubeth! Chananart Yoekyen.' Suwa O
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Pseudo-outbreak may seem benign, but it is a big deal for

some patient populations What we fOU nd from the ﬁeld?

"

It also impact physicians’ de

What will you do in patients who will received hardware after surgery
or CVT surgery?

It will impact doctors’ decision to treat immunocompromised hosts
(e.g., febreile neutropenia)

. .. . e . S Air sampling in ER confirmed Penicillium species in the areas
Fungal infections is also in differential diagnosis for NI in units with high fungal ffected (1 but not oth 3
P affected (1 area), but not other areas (3 areas)

Interventions When to Use these Special Approaches for
Room Decontamination?

9 3 Special high risk areas (lab, OR, vaccine lab, etc)
Area decontamination start with manual clean pe 5 e 2
Adjunct measure to control outbreak of MDROs
Terminal care in private patient room preoccupied with
MDRO patients particularly in high risk units (BMT)
In special situations (e.g., room decontamination for:
g . . bioterrorism such as anthrax) and EID quarantine room
Implement air: filtration at the site g : 4
Sensitive equipment that may be difficult to disinfect

Observed IC compliance to withdrawn B/C after cleaning

Because of potential for inadvertent exposure to people and damage to surfaces or

equipments, dhemical fumigants shouldbe used when the benefits clearly exceed the
risks

Hydrogen peroxide vaporizer:

AHA Position Paper

New Approach to Room

i Effectiveness of UV Irradiation
Decontamination

UV=C line of sight
Total Direct Indirect
Decontaminati I inati I
No.of log, reduction, ~ No.of log, reduction,  No.of log, reduction,

Organism Inoculum ~ samples ~ mean (95% CI) ~ samples  mean (95% CI) ~ samples  mean (5% CI) P
MRSA A8log, S0 3945 10 43050 4 AHQMSB) K6
VRE dd0log, 47 346 (2.16-481) 15 390 (2.99-4.81) n 325(197-462) 003
MOR A, baumannii 464 log,, 47 388(259-516) 10 (2505 379475000 07
Cdiffclespores  412log, 45 2T9(120437) 10 AMQTIHI) B 243(146340) <001

'hD, MPH; Maria F. Gergen, MT (ASCP); David J. Weber, MD, MPH




Efficacy of UV Light for Moulds

At certain wave length,
UV light break molecule
bondin DNA destroying
an organism

UV-C has characteristic
wave length of 200-270
nm, which lies a
germicidal activity
portion of EM spectrum

More to Less Susceptible

® §. aureus

e Strep GrA

s E. coli
Ps. Aeruginosa
Mycobacterium spp.
Bacillus spp:
Aspergillus spp.
Pennicillitum spp.

HP activity for Fungus

300

UFC/100cm?

200

100

0

f
200-320nm Detors i

Source*: Marty N, Cavalié L, Conil J, Roques C. Dry fog disinfection: an
assessment of microbiological efficacy and practical advantages. Revue

Martin, etal. 2008 Hygienes 2007;15:317-20

Decontamination of room air and adjoining wall surfaces
by nebulizing hydrogen peroxide

GMS Krankenhaushygiene Interdisziplinar 2011, Vol. 6(1), ISSN 1863-5245

HP activity for Fungus

Conclusion: The authors concluded that the dry-mist hydrogen peroxide
decontamination system should provide facilities with an effective
method for controlling the spread of infectious diseases, noting that the

method can be used both preventatively during routine decontamination
and as a treatment during infectious disease outbreaks.

100
0

Before After
Source*: Marty N, Cavalié L, Conil J, Roques C. Dry fog disinfection: an
assessment of microbiological efficacy and practical advantages. Revue
Hygienes 2007;15:317-20.

Decontamination of room air and adjoining wall surfaces
by nebulizing hydrogen peroxide

GMS Krankenhaushygiene Interdisziplinar 2011, Vol. 6(1). ISSN 1863-5245

s
o

Results: In a massive mold infestation resulting from water damage
(worst case), an approximately 9-fold decrease in the mold content and
an approximately 13-fold decrease in the number of colony-forming
units (sum of the bacteria + fungi) could be detected in the room air
immediately after the nebulizing was finished. Even in samples of wall
and joint plaster, the molds were reduced, although to a distinctly
lesser extent.

By indoor nebulization of 5-6% H,0,. A. brasiliensis was reduced >4
log on verticgl and horizontal surfaces.
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Introduction of HP Introduction of HP
RS

-
g

r

Outcomes (close units)

Interpret Results with Cautions IOutcomes (open units)

Settle plate is a non-standard culture method (no
standard cut off)

Detection of moulds depends on air currents

Air cultures for. mould/do not always accurately indicate
the spore load

Don’t get consistent reliable information

Several expert suggest against use of settle plate culture

35




This finding is not surprising
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Lessons Learned

e Air decontamination using vapor/aerosolize is only
a part of room decontamination and cannot be
used as stand-alone intervention

o Other interventions that might help include
through cleaning, use of filter/HEPA filter/UV light

What happen 6-mo after Flood

L bbbt ik i) LoAL)
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Does Fumigation with Other Products

Produce the same Results?

able 1. Serial Air Bioburden M of B: ia and Fungi in the Patient
Rooms and Nursing Station of a Hospital’s Negative-Pressure Unit After Fumigation With
a Quaternary Ammonium Salt-Based Solution Combined With 2 Alcohol

Bacterial Air Bioburden Fungal Air Bioburden
(CFU/m®) (CFU/m®)

Duration After
Fumigation PR 1 PR2 PR3 PR4 NS PR1 PR2 PR3 PR4 NS
6 hours 840 660 580 680 900 534 553 585 536 556
Day 1 30 90 90 80 120 147 147 134 134 234
Day 7 30 20 120 120 200 147 130 147 100 234
Day 14 30 90 330 180 470 335 236 336 450 326

[Abbreviations: CFU, colony-forming unit; NS, nursing station; PR, patient room.

Anucha Apisamthanarak."
Sunee Wongcharoon, and Linds M. Mandy’
Owis

CID ¢ CORRESPONDENCE

What happen 6-mo after Flood

What1 Hznnﬂ _-mo after Flood
g
L
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6-Mos Post Flood 6-Mos Post Flood

5 (5

Pseudo-outbreak/infection lead to
unnecessary work up and antifungal
exposure

Apisamthanarak A, et al. Post-flood
pseudo-meningitis. ICHE 2012
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Six Outbreak Investigations for Moulds Six Outbreak Investigations for Moulds

Table 1. Investigation of cases with mold and air sampling measurements from six in-patient units after re-opening hospital. Table 1. Investigation of cases with mold and air sampling measurements from six in-patient units after re-opening hospital.

Tnpatient 1-31 December 2011 1-31 January 2012 1-29 February 2012
Unit  ITFB Fungal OB TFB Fungal TFB Fungal OB TFB Fungal TFB Fungal OB
Unit  open Type* Type Type Type Type
(date)
Unit] 121211 840 PAPLS Ye' | 545 PA 656 AP No 565 AP 43 AP No
U2 12010 198 AEP Yeh [756 AP 6 AF  No 656 AF 5% AP No i 2 >500 CFU/m3 was associated with pseudo-

outbreak due to moulds (aOR =4.71; P =0.02)

Unit3 121211 1150 AP.Ph Yes | 768 APh 365 AP No 443 APLF 323 AF No

[Unit 4 21211 4270 P AP Ye' | 765 PAPL 58 APRPh  No 42 PA W PA No

Units 2412 90 AFEP 85 AP e

Unit6 31012 474 AP

Apisarnthanarak A, et al. Blackwater flood and pseudo-outbreak. ICHE 2012 49 Apisarnthanarak A, et al. Blackwater flood and pseudo-outbreak. ICHE 2012 50

Detection of Fungal in the Air by Non-

standard Method Predominant Fungus

Aspergillus spp.
Pennicillium spp.
Microsporaspp.

Paecilomyces spp.

Hospital Pre- Vs. Post- Initial Air Quality Check After Flood

Air quality characteristics Allrooms Open-ventilation | Closed-venilation PValue
(N=68) patient careareas’ | patent care areas’
=% =19

Relative humidity (%, median, range) 609(569-724) | 603(573-724) 61.6(369-7L9) o4
Temperature (‘C. median. range) 266 (20.-186) 17.6(255-28.6) 159(200-182) 0.001
Carbon dioxide (ppm. median. range) 537.5(492.0-707.0) | 524.0 (504.0-504.0) | 5540 (492.0-707.0) 009
Total bacterial bioburden (CFU' i, median, mnge)3 654(120-8.360) | 880 (140-8.360) 475(120-1980) 0.4

5 B 590 (160-4.400) | 775 (200-4.400) 430 (160-2680) 0.03
Total fingal bioburden (CFU/n, median. range)”




Initial Air Quality Check After Flood

Air quality characteristics Open-ventilation |  Closed-ventilation PValue
patient care areas’ patient care areas’

High bacterial and fungal bioburden >500 CFU/mm3 were detected
only in units with excess humidity (100% vs. 0%; P<0.001)

All areas with fungal pseudo-outbreak had excess humidity
By multivariate analysis, first floor units were associated with

excess fungal and bacterial bioburden (aOR = 1.16; P<0.001)

: | soqeasn | msonasn) | s0(1602680)
Total fungal bioburden (CFU/w’, median, range)’

Stem Cell Transplant Units and
Aspergillus Outbreaks

s Causes

— no HEPA filtration

— poor maintenance of air filters

— poorly sealed windows and walls
positive pressure not maintained
no patient precautions when outside of unit
construction in or near hospital
disturbance of normally closed spaces
often unknown

Healthcare Associated Infections
After Flooding

Bacterial Infections
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Invasive Infections: Aspergillus

 Ubiquitous fungi

— Aspergillus fumigatus (90% of
disease)

» High risk patients
— Hematopoietic stem cell
transplant recipients
— Solid organ transplant patients
— Prolonged neutropenia
— Preterm neonates

rgical site infections and Aspergillus spp.

o Examples in literature
— Endocarditis or aortitis following cardiac surgery
— Burn wound infections
— Prosthetic joint replacement
— Vascular grafts

e Source of aspergillus not always known
— Heavy contamination of OR air intake
— Contamination of insulation or air filters
— Contaminated irrigating fluids or wound dressings

Pasqualotto AC and Denning DW. Clin Microbiol Infect. 2006;12(11):1060-76

Termination of XDR-Acinetobacter:
Lessons Learned

implementation of Infection Control Measures
-
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Emphasize the role of
cleaning and
adherence to JUST basic IC

No. of cases per 1,000patient-days

Hospltar
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£ 535452338582 F5585 88828337571

2010 201 2012

h kA, etal. ination of XDR-AB after flood.
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This is Not a Local Issues: A Survey Was

Control of Acinetobacter outbreak after floods
Made to 101 Hospitals in 15 Provinces

P<0.001
7 i—— |
6.5
6
All except three belong to the same clone §
£ ° P01z
S § m Pre-flood
Courtesy of Dr. Hsu Li Yang 2. e _— o wPeoed
8
a —_—
~ 3
8 2.5 2.4 2.5
2
O =5 P=0.29 1.8 18
e | 15
1 0.9
0.5 .
o
Mold inf/col PSAR inf/col ESBL inf/col ] MDRAB inf/col § MRSA inf/col

Nosocomial Infections Post-Flood Surveillance Atter Hood

Traditional diseases:
o Leptospirosis
* Hepaitits A

» Dengue hemorrhagic fever.

* Pneumonia (e.g,, Legionella)
* Measle

* TB

o Infected conjunctivitis

e Viral diarrhea

Apisarnthanarak A, et al. Patterns of nosocomial infections, MDROs and mold after flood. ICHE 2013

Tibk!1

Always monitors for possible diseases A o
i chracersts, Bboraor dia, ad tatment utomes o four aents withmefdoss asocated wih o expose

after flood

(e Underying condidons G~ Bokfollria Do fomprsnain Do Eomadhisinty — Trament S

o We identified 5 cases of melioidosis occurred in pondi  toaison nedin et gpopine

a month after flood (melioidosis never: thought to B aitois e
be related to diseases after flood) | 114 ] ) e s
T oW 14% § 1 (AP e
* Unique feature of these patients: No traditional b Noeagirain premend me s ! (PR Ve
underlying diseases, quick presentation (within 5 4 Nonefspiraton reumenia 14% § 1 G2ATP Ve
days), high melioid titer and had fulminant 5 Noesnandsh oot 108 7 4 WP Vs
elisel cougs: IHA et hemaggcinationasy, COPD, chonic chstcte plonay e, HTN, hypetension;, CA,communy-arqie reumoiz (AL cebazidime
TNP-SM, rmehim: ubametoraze.
Apisamthanarak A, et al. 1D 2012 * e 80 for psens rsing i on ndemic e,

1



Healthcare Associated Infections
After Flooding

Mycobacterial Infections

Surveillance for HCWs Health

Mold exposure —
Allergies and asthma

* 10% of general US population have IgE
antibodies to common inhaled molds

o Sensitization to fungi, especially Alternaria
alternata, linked to the presence and severity of
asthma

» No clear data for. mold causing allergic rhinitis

Bush RK et al. J Allergy Clin Immunol. 2006;117:326-33.

Outbreak of Mycobacterium porcinum linked to
water supply

M. porcinum is a rapid-growing mycobacterium
UTMB found 26 patients between 2005-2010

— 11 patients considered infected (4 community and 7 hospital-
acquired)
— Hospital water and ice samples collected immediately after
flooding
= 86 (62%) of 139 water samples grew rapid-growing mycobacterium
— of those tested 50% were M. porcinum
M. porcinum) detected in tap water from 80% of homes
tested in same city as hospital

The majority of patient isolates were closely related to
hospital and residential water isolates by PFGE

Brown-Elliott BA et al. J Clin Microbiol. 2011;49:4231-8.

Medical issues related to mold exposure

o Exposure to inhaled spores, fungal fragments,
and mycotoxins

* Diseases
— Allergic reactions
— Toxic effects
— Invasive infections (immunocompromised)

» Reactions more likely to occur with either high
fungal load or chronic exposure

Mold exposure — Rare lung diseases

Allergic bronchopulmonary aspergillosis

— IgE-mediated disease in asthma and cystic fibrosis
patients

— Wheezing, eosinophilia, pulmonary infiltrates, chronic
cough with mucus plugs

Hypersensitivity pneumonitis

— High-dose and / or prolonged exposure

— Fever, chills, malaise, nausea, cough, chest tightness,
and dyspnea without wheezing

Bush RK et al. J Allergy Clin Inmunol. 2006;117:326-33.

6/18/14
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Chronic asbestos exposure

Mesothelioma
Asbestos
Need to monitor HCWs

Healthcare-associated infections and their
prevention after extensive flooding

Conclusions

Anucha Apisarnthanarak®, David K. Warren®, and C. Glen Mayhall®

Purpose of review
This review will focus on the epidemiology of health iated infections (HAls) after extensive
blackwater flooding as well as preventive measures.

Recent findings

There is evidence suggesting an increased incidence of HAls and pseudo-outbreaks due to molds after
extensive flooding in healthcare faci ies. However, !here is no strong ev-dence of an -ncreused incidence
of lypvcal nosocomvol fecnons (i.e.
cenrrul

ln'ec'lon and cath d urinary tract infections). The

of multidrug-resistant isms may decrease after extensive flooding, due to repeated and
'hrough environmental cleaning prior to re-opening hospitals. Comumlncllon of hospital waier sources by
enteric Gmm—negnnva bacteria (e.g., species), i species an

Mycobacterium species in flood-affected hospitals has been reported. Surveillance is an important initial
step to detect potential outbreak/pseudo-outbreak of HAls. Hospital preparedness policies before extensive
flooding, particularly with environmental cleaning and mold remediation, are key to reducing the risk of
flood-related HAls. These policies are still lacking in most hosp-»cls in countries vhm have axpermnced or
are at risk for extensive flooding, which argues for policies to

planning.

Summary
Additional studies are needed to evaluate the epidemiology of flood-related HAIs and the optimal
surveillance and control methods following extensive flooding.

[ mmwuupulmnmmu )
| 1

HVAC and based

mpling

HVAC (e.g.ai fiter changes)
level, partcularly n high sk ycobactenaand legonela

boserosol
nts (09

Table 1. Organisms resulting in healthcare-associated infoctions after extensive flooding, risk factors and
Ppreventive measures
Type of organism/references  Specific pathogens Risk factors Proventive measures
Bacteria [12-14,23,24]  Waler bome enteric GNB Contamination of water Periodic porable woter quolity
0.9 source sigation
Ui ficatod
Contamination of inlemal  Environmantal cleaning
plumbing
Contaminated wound
Logionelia spp. Contamination of water Periodic portable water quality
source ‘assessmant and investigation
point source
Contamination of internal  Remediate with chlorine dioxide
plumbing ‘and then copper-silver ionization
of water sources
MOROs® Hospital with lack of Repeated and through environmental
‘environmental cleaning cloaning
policy
Lopses in bosic infection Consider using special approaches
ol prach (e.g... hycrogen peroxide vaporizer)
in Pigh risk units
< from Periodic water quality assassment
“pp. [25-29) Mycobaclerium spp. Taboratory
c of water from water
source
Contamination of ice Prompt investigation afler case
mochine and drinking dotection
water
Contamination in patient
putum
Molds (35-37) Environmental molds High fungal air bioburden  Repeated and through environmental
{0.9., Asporgillus spp. loaning
Ponicilliom spp.. Fusarium spp.)
No HEPA filiation Sertal monioring of fungl ol
Contaminated HVAC Consider using spaciol approaches
systom. o ide vaporized
[ g
Poor malnienance of Contain construction sites
air fltation
Scheduled for
in/near hospital HVAC/HEPA systm

Thank you very much for
your attention
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Prof. Pierre Parneix, Center de Coordination de Lutte Contre les Infection
Nosocomiales, Bordeaux, France

World Health
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Clean Care is Safer Care

10 Juy CHEMOTHERAPY - HEALTH, SAFETY, AND WASTE MANAGEMENT
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Ed Krisiunas, WNWN International, Connecticut
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USING SOCIAL MARKETING TO IMPROVE HEALTHCARE QUALITY Www.virox.com www.who.int/gpsc/en
Jason Tetro, MI-SCI Consulting and Communications, Canada

24 July HAND HYGIENE TECHNOLOGIES 2005-2014: ARE THESE INTERVENTIONS THE
MISSING LINK IN HAND HYGIENE COMPLIANCE?
Dr. Maryanne McGuckin and Mr. John Govennik, McGuckin Methods International, USA

www.webbertraining.com/chedulepl.php

14



