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Zapses Bacteria That Cause Airborne Nosocomial
Q‘VC’, THE FIRST Time Infections
§5A:2 \'0 DgEN%Z;Heesr‘r’l « Group A Streptococcus « Acinetobacter
12 IS U'gr;ree « Staph. aureus +Legionellae
« Neisseria meningitidis +Clostridia
« Bordetella pertusis +Pseudomonas
< MTB «Nocardia
Viruses Implicated in Airborne Nosocomial Infections
« Rinoviruses + Varicella Zoster Virus
* Influenza and + Measles
« Parainfluenza viruses + Rubella
« Respiratory Syncytial Virus + Smallpox
« Adenovirus + Certain enteroviruses

Adapted from Schaal, 1985
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Recent classification for airborne transmission

Obligate airborne: initiate solely through aerosols: TB

Preferential airborne: initiate through multiple routes but
predominately by aerosols: Chicken pox and measles

Opportunistic airborne: typically through other routes but
by aerosols in favorable conditions (as high-risk procedures
such as intubation): Influenza and SARS

Table 1. patients with ARl pathog
2014 Infection prevention and
control of epidemic- and
WHO ARI pandemic-prone acute
Guideline respiratory infections

in health care

WHO Guidelines

@)
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Airborne infection isolation room (AII):

ingle room or cohorting
* Negative pressure (-2.5 Pa)
« 12 air changes per hour for new renovations
« Exhaust air outside or recirculated by

HEPA filters

General consensus on the N95 Respirator to prevent airborne transmission

A tightly sealed respirator blocked 99.8% of total virus and 99.6% of

infectious virus (n = 3).

Atightly fitted (surgical) mask block 94.5% of the total virus and 94.8%

of the total infectious virus.

Noti ID, Lindsley WG, Blachere FM. et al: Detection of influenza

cough acrosol generated in a simulated patient examination
room. Clin Infect Dis 2012; 54 (1 June) 1569-1577

A. Are Most Respiratory Viral Infections Airborne?

Most studies done — Influenza and SARS

A Webber Training Teleclass
www.webbertraining.com




Airborne Transmission and Precaution — Facts and Myths
Prof. W.H. Seto, Hong Kong
Broadcast live from the 2014 Healthcare Infection Society conference, Lyon, France

Is Influenza Airborne?

Reviews
Clinical Trials Comparing N95 and Medical Masks

New Experimental Studies

Two major reviews

Transmission of influenza A in human beings Lancet Infect Dis 2007; 7:
257-6
Gabrielle Brankston, Leah Gitterman, Zahir Hirji, Camille Lemieux, Michael Gardam 57°65
I:I However, we are able to conclude that transmission occurs at close range rather than over long
distances, suggesting that airborne transmission, as traditionally defined, is unlikely to be of significance in most
clinical settings [ |

Review of Aerosol Transmission of
Influenza A Virus

[

In principle, influenza viruses can be transmitted by 3
routes: aerosols, large droplets. and direct contact with
secretions (or with fomites)

Emerging Infectious Diseases « www.cdc.gov/eid + Vol. 12, No. 11, November 2006

Transmission of influenza A in human beings More a systemic review

Brankston et al. Lancet ID 2007(7):257-65

Search of 2012 citations

136 fullpapers

1866 abstracts
rejcted
reviewed
104 reected after
follreview

32 artdes included:
Buirus sunvival
15 experimental

9 outbreak reports

Artificial generated aerosol can infect man and animals

Artificial aerosols: <10% are larger 8 um
Natural coughing: 99.9% are larger then 8 um

“We question whether these studies are relevant to natural
route of human transmission”

“No published evidence of human infection resulting from the
ambient air”

Alaskan Airline: Non functional ventilation system 72% infected
(Am J Epidemiol 1979:110:1-6)

Naval base aircraft (Am J Epidemiol 1989:129:341-48)

Influenza lower with UV lights in VA hospital (Am Rev Resp Dis 1961:83:36)
Infection related to ventilation systems in 4 buildings
(JAm Ger 1996:18:811)

» Many confounders not accounted:
eg. number of index patients, bed layout, length of stay, hand hygiene,
immunization status.
One study even confirmed that lowest rate has more space allocated

- Air exchange rate is not reported
- 2" study even reported equal rates in next season.

Clinical Trials Comparing N95 and Medical Masks.
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http://www.who.int/csr/resources/publications/
cp150_2009_1612_ipc_interim_guidance_h1n1.pdf

World Health
Organization

This guidance replaces guidance documents issued on 29 April and 25 June 2009
and remains valid until 30 June 2010,

WHO guidance for infection prevention and control for H1N1

Ill, 1.1 - Standard & Droplet Precautions should always be applied

1l,1.2 - performing aerosol-generating procedures
wear a particulate respirator

11, 4. Collection of laboratory specimens
Upper respiratory tract (above larynx)
Standard and Droplet Precaution
Lower respiratory tract specimens

Aerosol-generating procedures IPC measures

c Recommendation for 2009 H1N1 Pandemic

“At the start of the 2009 outbreak, there was uncertainty
regarding the transmission dynamics of the novel H1N1
virus. While seasonal influenza is spread by large
respiratory droplets, a concern at the onset of any
potential influenza pandemic is whether the pathogen

will have a different dynamics or methods of spread.”

13t May — CDC recommends N95 to be used in all situations

But there is a study not considered by IOM showing that

surgical masks is as effective as N95.

Surgical Mask vs N95 Respirator for Preventing
Influenza Among Health Care Workers: A
Randomized Trail.

Mark Loeb et al, JAMA,, 2009;302(17), October 1 online

A randomized controlled trail of 446 nurses in 8 tertiary care
hospitals — Ontario

Surgical
masks N95
n = 225 221

Influenza infected = 50 (23.6%) 48 (22.9%)

p =0.086 (meet criteria for non-inferiority)

Comment on Blachere et al: PCR positive is not the same as culture positive

HICPIC advisory committee
23rd July 2009 to vote on the latest recommendation
(http://www.cdc.gov/ncidod/dhgp/hicpac_transcript-07-23.html).

“endorse the use of surgical masks for the routine care
of patients with confirmed or suspected, novel
influenza A (H1N1)”

“it is appropriate at this time to recommend the use of N95 or higher
i Y p i that are likely to generate

small particle aerosols.” The procedures are then listed to include

“bronchoscopy, intubation under controlled or emergent situations,

cardiopulmonary resuscitation, open airway suctioning and airway
induction.”
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TITUTE OF MEDICINE  dvising the nation « improving healt

OF THE NATIONAI ACADEMES

] 1st September 2009

Institute of Medicine

*HCWs (including non-hospital settings) in close
contact with individuals with nH1N1 or ILIs
should use fit-tested N95 respirators.

« Endorse current CDC guidelines.

Page 17 : “confirm the presence of airborne
influenza virus in various clinic locations”
Blachere et al (CID 2009 48 (4):438)

Also based on the Macinthyre study done in China

But Macintyre group retracted their study
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A cluster randomized clinical trial comparing fit-tested
and non-fit-tested N95 respirators to medical masks to
prevent respiratory virus infection in health care
workers

Chandini Raina Macintyre,* Quanyi Wang,” Simon Cauchemez Holly Seale,” Dominic E. Dwyer.*
Peng Yang,® Weixian Shi.® Zhanhai Gao,* Xinghuo Pang.” Yi Zhang,” Xiaoli Wang,® Wei Duan,”
Bayzidur Rahman,” Neil Ferguson®

www.influenzajournal.com

Aasped 3 Dcmbe 000,

Table 2. Intention 0 treat analyss usng random effect ogtic regression analysis

w we Laboratory<onfirmed Influenza

Ams N(%)  OR(S%C)r N(X)  OR(S% )t N(%) ORGSR CI™* N(%)  ORES% )+

N5 fittested 217461 46) 076(027-213) 1/461(02) 035 (004

461 (17) 069 024-203) /461 (07) 064 015-268)
S0 P =054"

ros 167485 33[ 043 02 122 0uss@ 0

. =03
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11 definition using fever >38 - note, this i less sensitve than lsboratory <onfrmed infection.
+<Any respeatory vius.

+++0cks Ratio - Medical group as reference. A random effect logistc model accouning for chustering was used to compute odd fats.
7 P vaue adjusted for chutering of hospitals tsing random effect ogstic regression model ™

CRI, lnial respiatory fines; L1, inflencza-ke ness.

A Randomized Clinical Trial of Three Options for N95
Respirators and Medical Masks in Health Workers
C. Raina Macintyre’, Quanyi Wang?, Holly Seale!, Peng Yang? Weixian ShiZ, Zhanhai Gao',

Bayzid Rahman', i Zhang? Xiaoli Wang? Anthony T. Newall’, Anita Heywood',
and Dominic E. Dwyer? Am | Respir Crit Care Med Vol 187, Iss. 9, pp 960-966, May 1, 2013

TABLE 2. NUMBER AND PROPORTION OF PARTICIPANTS REPORTING PRIMARY OUTCOMES, BY RANDOMIZATION
ARM AND INTENTION-TO-TREAT ANALYSIS

Targeted N9S Arm NS Arm
Medical Mask Amn

Variable ) N (%) PValue (CO* N ) PValue (CO)!
i 98/572 (17.1) 61/516 (118) 0280 (0.1166) 42/581(7.2) 0.0238 (0.1194y4==
i 4/5720.7) 2516 (0.4) 0.4882 (<0.0001) 6/581(1.0) 0.5416(<0.001)
Virus 19/572 (3.3) 17/516 (.3) 0,985 (0.0206) 13/581(2.2) 0.4394 (00311 g
Bacteria + CRI 84572 (14.7) 521516 (10.1) 0.27 0091) 36/581(6.2) 0.019 (0.086)
Bacteria (any symptoms)* 120/572 21.0) 751516 (14.5) 0.2448 (01279) 521581 (9.0) 0.0163 (01338)
Virus or bacteria + CRI 91572 (159) 56/516 (108) 0.260 (0.100) 39/581(6.7) 0022 (0102
Virus or bacteria (any symptoms) 123/572 21.5) 771516 (14.9) 0.2484 (01339) 521581 (9.0) 0016 (0:1442)
Influenza A or B + CRI 1/57202) 21516 (0.4) 05898 (0.145) 3581 0.5) 0.3241 (<0.001)

Conclusions: Continuous use of N95 respirators was more efficacious  geted N95 respirator use. Continuous use of N95s resulted in signif-
against CRI than intermittent use of N95 or medical masks. Most  icantly lower rates of bacterial ization, a novel finding that

Large ongoing trial however conducted by John
Hopkins which is yet to be published

(http://clinicaltrials.gov/ct2/show/NCT01249625).

Clinical and Nonclinical Health Care
Workers Faced a Similar Risk of
Acquiring 2009 Pandemic HIN1
Infection

20112 . 0
WieaHionp Seto? Boniowin . Combivn? Heng-Sost Low! Pocia CID 201153 (1 August) * BRIEF REPORT
TY. Ching,' Mei-Lam o and Dider Pittef'*

Comparison of Non-clinical and Clinical Staff Infected by pHIN1

Non-clinical Clinical
Total number of staff (n) 18759 40511
Number infected
0.82
A. During mandatory 119 ) RR: 0.98
reporting forall staff  (0.63%) 2+ (0:62%) (95% CI
0.78-12)

B. Data during the entire NA 1039 26%)

pandemic period
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‘New Experimental Studies. ‘

Experimental studies in which only PCR was used in diagnosis could not
be considered conclusive because it would not be possible to ascertain
whether such particles had viable virus that could result in transmission.

Must demonstrate both production of infectious virus
and inoculation of live viruses on to patients

Presence of viable viral aerosols in the exhaled breathe

1. Milton KD, Fabian P, Cowling JB. et al: Influenza virus aerosols in human exhaled
breath: particle size, culturability and effect of surgical mask. PLOS Pathogen March
2013 Vol 9, Iss 3 €1003205

> Fabian P, McDevitt, DeHaan HW. et al: Influenza virus in human exhaled breath: an
observational study. PLOS ONE July 2008, Vol 3, Iss 7 2691

Influenza Virus Aerosols in Human Exhaled Breath:
Particle Size, Culturability, and Effect of Surgical Masks

Copy Number / 30 Minutes.
100

NoMask sk NoMask sk
Coarse Partcis » Sum Fine Partcles < 5um

We only detected infectious virus in exhaled breath samples
with high (10* to 10°) copy numbers by quantitative RT-PCR.

There were at least two studies showing that viable virus may be transmitted to the host

1. Noti JD, Lindsley WG, Blachere FM. et al: Detection of influenza virus in cough
aerosol generated in a simulated patient examination room. Clin Infect Dis 2012;
54 (1 June) 1569-1577

2 Bischoff EW, Reid T, Russell BG, Peters T: Transocular entry of seasonal
influenza-attenuated virus aerosol and the efficacy of N95 respirators, surgical
masks and eye protection in human. JID 2011:204 (15 July) 193-199

Sources were by artificially generated aerosols by simulators -
difficult to be certain whether the situation was similar in real life.

Three-dimensional view of the aerosol exposure chamber.

240m

275m

Noti J D et al. lin Infect Dis. 2012;54:1565-1577

Pun Clinical Infectious Discases

Finally a study - the sources were naturally infected influenza volunteers.

Claims to be the first “end-point host-exposure and sampling study”
where special manikins were exposed to these volunteers.

Tang J, Gao CX, Cowling BJ, et al: Absence of detectable influenza RNA transmitted via aerosol
during various human respiratory activities — experiments from Singapore and Hong kong.
PLOS ONE September 2014 Vol 9, Iss 9 ¢107338 1-9

Methods

The two studies had an identical aim, to test ....transmission of influenza from
a naturally influenza-infected human to a life-like human manikin ‘recipient’
through real-life respiratory activities.

The HK study used a shop display manikin, customized for ‘mouth-inhaling’, to
examine the quantity of influenza virus inhaled ....This study only examined the
inhalation phase of a potential recipient.

The Singapore study used a commercial thermal, breathing manikin with a full
breathing cycle to quantify the amount of influenza virus landing on facial skin sites.
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Finally a study - the sources were naturally infected influenza volunteers.

Claims to be the first “end-point host-exposure and sampling study”

where special manikins were exposed to these volunteers.

Tang J, Gao CX, Cowling BJ, et al: Absence of detectable influenza RNA transmitted via aerosol
during various human respiratory activities — experiments from Singapore and Hong kong.
PLOS ONE September 2014 Vol 9, Iss 9 ¢107338 1-9

Results

No influenza RNA was detected from any of these swabs
with either team’s in-house diagnostic influenza assays.

Table 1. Results for the Hong Kong experiments (n = 9).

subject Intoenaa Ous post e sampling Test Patient ‘yowece’  twriampier  copim. n source
3 x 0 W v T s 9 o om0 =3
tarcie Congh 10 tmes
A ‘ v 2 PIFE e+ 95 o Nose 187410
Besumoier
e A B} G PIFE e+ 55 o Nove 201100

Tang JW, Gao CX, Gowling BJ, Koh GC, ot a
Homan
01073%

LoS ONE 9 0110137 jourmal pone.

Table 2. Results for Singaporean experiments (n = 6).

Infvenza RNA
Inloenza et souc’
subject Nsubeype, Ours pos activiies - e manikin facal
code no. o8 Aoyl Sex(MT)  onset of eass i e fcopimt)
h o n 0 v - None
§ . » 0 “ 0 None 1o

“The outcomes of these two studies are presented together due to the
similar and largely unexpected results”

007, 17
vl

o Sntopore. A1 iehs reered

How far droplets can move in indoor environments — revisiting
the Wells evaporation-falling curve

Expiratory droplet exposure between

X. Xie", Y. Li', A. T Y, Chwang’, individuals in a ventilated room

P. L. Ho% W. H. Seto®

"Department of Mechanical Engineering, The University
‘of Hong Kong, Hong Kong, China, “Department of
Micrbioogy,Ths Unierity o Horg Kong Hong Kong,
China, *Department of Microbiology, Queen Mary
Hospital, Hong Kong, China

Submitted by
LIU, Li
For the Degree of Doctor of Philosophy

Department of Mechanical Engineering

at The University of Hong Kong

Tang W, Gao CX, Gowing B4, Koh GC, et a Detecabie nfuenza RNA varu:
ONE
et e PLOS | -
Droplet diameter(um)
w0 o 0 W 40 6 & 100 10 140 10 160 20
(@) (6) o
25 . 25 " on 1 e |
TD \ —+— C-Duguid 15
g 20 T ) 20 [ e 5 3 Tmeteiapoate e
L a - TLaR § 2| comitn
Majority of g A | \ 15 | £ Time to reach ground\_| .
8 AR / I / 3 (2m) as a rigi sphere
droplets are g 10 A e i X * Time to each
from & o5 N 0s 7 15| Frea o water srolt goupaem
- W , (A -
10-100 pm. oor o e ” o0 L Fig. 1 The Wells evaporation-falling curve of droplets [repro-
Droplet diameter (um) duced and modified from Wells (1934)]
depending on the size of the infected droplet. Accord-
Figure 2-3 Percentage/jum versus droplet diameter estimated at the mouth: a) talking: ing to Wells (1934). droplet infection is transmitted by
b) coughing (Xie et al. 2009). droplets larger than 100 gm in diameter, which rapidly
settle out of the air by gravity, with the infective range

N = Nicas et al (2005), D= Morawska (2006), Duguid (1946), L&R = Louden and Rpberts (1967)

being within a short distance of the source. Airborne
infection applies to dried-out infectious droplet nuclei
derived directly from droplets less than 100 ym, which
remain suspended in the air for a long time and could
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GPLO

Influenza Virus Aerosols in Human Exhaled Breath:
Particle Size, Culturability, and Effect of Surgical Masks

We only detected infectious virus in exhaled breath samples
S 4 5 - T-PC
with high (10" to 10°) copy numbers by quantitative RT-PCR.

‘ ‘ It is not yet known whether
the low recovery of infectious virus (despite high copy numbe:

viral RNA) represents technical difficulties in sampling and
culturing exhaled breath samples or whether the vast majority of
the virus exhaled by influenza A patients is actually non-infectious.

of

Droplet diameter(um)
0 20 40 60 & 100 120 140 160 180 200

0s
1 > PE
" Ti rate
s et evaporate .
22 ietely.
g5 .
£ Time t reach growndN\_|_
m) s a igd sphere
e @m as aigd sp [ [Accord-
Time o reach

ing to Wells (1934), droplet infection is transmitted by
droplets larger than 100 gm in diameter, which rapidly
settle out of the air by gravity, with the infective range
being within a short distance of the source. Airborne
infection applies to dried-out infectious droplet nuclei
derived directly from droplets less than 100 ym, which
remain suspended in_the air for a long time and could

4] RH=0and T, =18

c ground (2m)
45| Free-faling water droplet

Fig. 1 The Wells evaporation-falling curve of droplets [repro-
duced and modified from Wells (1934)]

Our investi-gation revealed that his evaporation model was an
extremely simple one, and the curve was probably

Expiratory droplet exposure between

individuals in a ventilated room

Subauted by

L

For he Degree of Doctor of Phlosophy
Department of Mechanical Enginecrng.
at The Universityof Hoag Koag

i Juy 2011

Factors affecting droplets
evaporation:

initial size, composition,
humidity, temperature velocity, © @
exhalation airflow, turbulence Figure 65 The predicted exposure of the susceptible manikin versus. initial
and ambience airflow. diameters of expiratory droplets (a) 1pm, (b) 25um, (c) S0pm, (d) 100pm.

Expiratory droplct cxposure between Submited by

individuals in a ventilated room e

Factors affecting droplets evaporation: initial size, composition, humidity, temperature,
velocity, exhalation airflow, turbulence and ambience airflow.

CHAPTER 7 CONCLUSIONS pp 152
The inhalation of the droplets and droplet nuclei and deposition of the droplets
and droplet nuclei on the body surface of the susceptible person were investigated at
a separation distances of 0.5. 1.0. 1.5 and 3.0 m. For each breath from the source

person, 1600 droplets were released. Three and nine droplet nuclei were inhaled by

the susceptible person at a mutual distance of 0.5 and 1.0 m, respectively. No droplet

nuclei were inhaled at 1.5 and 3.0 m.

Can Influenza be transmitted by air?
the risk is probably low

A. Are Most Respiratory Viral Infections Airborne?

Most studies done — Influenza and SARS
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WESEVRCH LETTERS
Research letters
2014 Infection prevention and
Is SARS airborn control of epidemic- and
WHO ARI pandemic-prone acute
T respiratory infections
Guideline in health care
(3 Effectiveness of precautions against droplets and contact in prevention of
10 Guidelines
of severe acute y (SARS) .
WH Seo, D Teang, RWH Yung. TY Ching T Ng, M Ho, L M Ho, S M Per, and Advisorsof Expert SARS group o Hospal Auharty*
st at end ofreport
W did a case-controlstudy In v Hong Kong hospitals,with 241 SARS 2-7 days afler exposure, with o exposue 1o cases
noninfected and 13 ifected staffwithdocumented sxposures to  outsic the hospial
1 indox pationts with sovero acuto rospratoy syndromo (SARS)  For this stud, index patints were selcted only when there
during patient cara. All partcipants ware surveyed about use of  was documentedclustering, indiating recent spread of
mask, gloves, gowns, and hand-washing, as recommended under infection. We could identify infected staff because since early
roplts and contact precautions when caring fo ndex patients  February, notfcation of Sl with SARS was mandtory in
With SARS. 69 staf who reported Use of al four maasures were  Hospitalauthorty hospitas. We tested sera aken ffom fndex
ot nfectod, whoreas al infocted staff had omitted at laast one  patiens and infected Rospial Sl during the acute phase of
maasure (p=0.0224). Fower staff who wore masks (p=0-0001),  the infection and during comvlescence for antibodies 10 the
Sowns (p=0-006), and washed thair hands (p=0-047) bocame  corona-like virus' asociated with SARS using @ indiret —
infoctad comparod with those who did't, but stopwise logistic  immunoflourescence est.* —
regression was signficant ony for masks (p=0.011). Practce of  We excluded one hospial that had a large nosocomial —
droplts precaution and contact pracaution is adequate In  ouibreak because a drug nebulier was used on an index —
signfcantly roducing the risk of infection aftr o patient_wilh SARS for longer than 10 days. Droplets —
pationts vith SARS. The protective ol o the mask suggests  precautions have never been recomised a5 an effctive @) st
that in hospitals, infaction Is transmitted by droplets. infection control measure for such aerosol-generating —
Ranking
. e ED
) Ten WHO e ors S
R | | e | e | s | W || o N oo s how
s | s v T for _ ity o s
ok | Infection control and ] . ‘
poends conce . HCW without the use of PPE should be maintained to reduce the transmission of AR pathogens 0 the HOW
e | Prevention of Acute e g e
v D - o . v . Respiratory Viral el o
Tl I I T T = = .
e | e Ve 0 v Infections
sk asessmart o Yes Yes. Yes# et ot routney* E Sirong.
o Ve T o Ny | oy | Ve Seto WH, Conly JM, et al . Jove, o, s e
o Yes » no ot reuang ‘ot rutnay” s i i shikde)
o p and o
; W g sl
ey | v | ey | ve - v . control measures for
e Yo " e e v v acute respiratory
P kot i,
o o ves, miae” | Yes, f vaatie” ves Yes ‘ot outney* in Conditiona
- C [ [ e | - settings: an update, ~ |-:
B | e et B i | e | East Mediterr Health J. d
ow [ oow | _oom | o D
=5 G| o | 2013;19 Suppl 1:539-47.  [in sanmaic Contioa]
T T e .
=== i Review. T
Recommendations Overall
Ranking
Conditional

B. Can we define the aerosols generating procedures?

6. Personal protective equipment (PPE) including the use of gloves, long-
sleeved gowns, eye protection (goggles or face shields) and facial mask
(surgical/procedure mask or particulate respirators) should be used by
HCWs during aerosol generating procedures that have been consistently
associated with an increased risk of transmission of ARI pathogens!. The|
available evidence suggests performing or being exposed to
endotracheal intubation either by itself or combined with other

ardiopulmonary resuscitation. bronchoscopy) was

with i d risk of tr

ly
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Figure 5: Selection of publications for the systematic review, Aerosol Generating Procedures and Risk

of Transmission of Acute Respiratory Diseases: A systematic Review [126]

1764

1776 citations excluded

86 potentialy relevant eports retrieved for
seruting (Tull ext, i avuilable)

Roview: _ Acrosol Generating Procedures.
Comparisano2 Trachoal ntubaton

utcome: 01 Exposod versus unexposod
Study Exposed
or sub-alegory N

Unerposed
w

Figure 6: Risk of SARS transmission to HCW's exposed to tracheal intubation [126]

OR (random)
95%C1

Scaks (2003)
Fonlor (200

76 reports excluded:
#Wrong population (1)
oWror

L (2009)
Raboud (2010]

Total(95% )
Totalevents: 76 (Exposed), 99 (Unesposed)
Tostfor heto

Tostforoveral of

2598 (P < 00000

enely: ChF - 13.74,f -7 (P - 0.06). - 40.1%
i

10 eports included for clincal review .

oor o7 K
Unexposed  Exposad

WHO meta-analysis

i R o Shilay Paton. Donna Rey
The most consistent statistically significant association of an increased risk of SARS Stowart’
transmission to HCWs was found for tracheal intubation (8 studies) (see Table 13 and

Fig. 6). Increased risk of SARS

was also reported when performing non-

Toronto, Canada

Janet Raboud™, g

invasive ventilation (2 studies). tracheotomy (1 study) . and manual ventilation before
ver these findings were identified from a very limited number

intubation (1 study), how
of very low quality studies which makes

difficult

3 studies all together

One NIV and manual ventilation before intubation is the same study

One study on NIV with OR > 1
One study on tracheostomy

Potential HCW exposure to respiratory secretions”

b Noninasie ventiation

=P ntbation ncluing fber ptie nubotion)
Suctioning befor intubation

Suctoning after eubtion

= M ventation befoe nubtion

Graver”, Bonnie Henry”, Stephen Lapinsky™*, Ma
amon Scale:

57, Sandy Shen', Andrew Simor*”, Thomas

Mary Vearncombe*”, Dick Zoutman'", Karen Gree

1CMWs who did not
develop SARS N-398

HEws who developed
SARS N-26

s am 1005
106 18%9) 209

27 ey 963551
1520 1260
106 1859) i)
155 6% 10659
108 1851 1005

PN B AccEs ey e e s on:
Risk Factors for SARS Transmission from Patients
Requiring i i Investigation in

Oenise

Loeb", L Cliford McDonald"?, Marisnna Ofner™,

b value

AlN-624

105 7%
108 07%)
236 3%

144 3%
308
165 265
809

Poor infection control practices

patient to health care worker.

Table 4. Mulivariate Generalized Estimating Equation logistic regression model of the probabiliy of wansmitting SARS from

Parameter

HCWs who did not HOWs who developed
develop SARSN=598  SARSN=26

[Respratory prtection whien patent room om0 3%

None. 00 509%
» sugal 55030 18(69%)
> 195 or equia =%

> Higher prtection than N5
(65495 pus Styker hood, PAPRS)

[Psonal protctive equipment removal® 0% 302%
> None used 19202 )
3 No hand hygiene perom %) 8%
= o hand hygiene beore removing fce pratection i o@s)

hand hygen at the end 61 (10%) 4059
> Hand hygane before removing fice protecton,

> Hand hygans befre removing face protecton,
plus hand hygiene at the end

Infction conrlteirng. 7 2o 16620
» None 9% 0@
% OtherGnformation fom colkagues) 1% @) 2000
> Emil o witen nstrucions 1701%) 20%)
> Group sesions 15 aow) s@w
» Indiidulfce o face stction

on s P value
s uimacos membranes poed o body ke 7 @ o
raiee AoACHE sc0 =20 o5 @20 9079 ws
P i ARB=a [HOW present during ECG 352 (158 7.86) 002
oo 2 Ene— [HOW present during intubation 27 (140, 5.58) 004
069
21y e 7203 1005 i =52 e @30 w
o 7 Parameter
036 ™
e
Fal HOW's eye/mucous membranes exposed to body fluids
& (10— .
Patient APACHE Il score =20
HCW present during ECG
o00g" 189 (30%) =
90%) HCW present during intubation €=
s
9@ 8 » P
Ba Patient PaO: to FiO; ratio =59

HCW present during intubation is a factor but
no factor related to NIV or manual ventilation
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NIVs OR>1 Am | Respir Crt Care Med Vol 169. pp 11961202, 2004
Transmission of Severe Acute Respiratory Syndrome
during Intubation and Mechanical Ventilation

Robert A. Fowler, Cameron B. Guest, Stephen E. Lapinsky, Willam J. sibbald, Marle Loule, Patrick Tang,
Andrew E. Simor, and Thomas €. Stewart

TASLE 2 ASSOCIATION OF ENDOTRACHEAL INTUSATION WITH THE DEVELOPMENT OF SEVERE
ACUTE RESPIRATORY SYNDROME AMONG PHYSICIANS AND NURS

Sy Ivohement i nbston 0 evekped sats

pae
Al heatheare workers
No @ 2
No 5 H
or physcns
Ve w0 3 sm oz o5
No s o

e S

TABLE 3. ASSOCIATION OF VENTILATION STRATEGIES WITH THE DEVELOPMENT OF SEVERE
ACUTE RESPIRATORY SYNDROME AMONG HEALTHCARE WORKERS

o m wwc e
» 2 -

article
Which preventive measures might protect health care workers
from SARS?

‘Wei-Qing Chen*!, Wen-Hua Ling?,
Ning Lin’, Li Ling!, Jian Huang?, ¢

Lu', Yuan-Tao Hao*, Zhong-
s and Guang-Mei Yan®

al limitations of the study ought to be mentioned

ation was limited to two affiliated
hospitals of Sun Yat-sen University. This is not represent-
ative of all of the hospitals in which patients with SARS
were admitted and cared for in Guangzhou. Therefore,
this is a typical case investigation. Second, ventilation in
the wards was not objectively assessed for some reason,
hat we could not exactly evalua nfluence
ntilation in the wards on the transmission of
HOWs

Tracheostomy

rifving the association of the
the index case directly or
il Fourth some Tactors sach B oR SR TRy
and bi-level positive airway pressure ventilation were
found to be related to nosocomial infection of SARS in
other study [21], were not included in the present study,
which indicated that we missing an opportunity to find
o cife e C s

L Ministry
biomarkers of SARS €

ntibodies against SARS-CoV,

Aerosol-generating procedures

Some procedures performed on patients are more likely to generate higher
concentrations of respiratory aerosols than coughing, sneezing, talking, or
breathing, presenting healthcare personnel with an increased risk of exposure
to infectious agents present in the aerosol. Although there are limited objective
data available on disease transmission related to such aerosols, many
authorities view the following procedures as being very high exposure risk
aerosol-generating procedures for which special precautions should be used:
*Bronchoscopy

*Sputum induction

*Endotracheal intubation and extubation

*Open suctioning of airways

«Cardiopulmonary resuscitation

*Autopsies

Aerosol-generating high risk
procedures.

Both WHO/CDC: Intubation, bronchoscopy,
autopsies, cardiopulmonary resuscitation, open
suction of airways.

CDC only: extubation, sputum induction;

WHO only: collection of lower respiratory tract
specimens.

About Sputum Induction

Sputum induction is used to obtain sputum for
diagnostic purposes when patients are unable to
spontaneously expectorate a specimen. The
procedure uses sterile water or hypertonic saline to
irritate the airway, increase secretions, promote
coughing, and produce a specimen. The CDC and
OSHA both classify sputum induction as a high-risk
procedure when performed on a person with
suspected or known infectious TB

of very low quality studies which makes interpretation difficult. There was not a
statistically significant difference in the risk of RS transmission between exposed and
TICWs for all oiler Valaied (1. suction before mntubation.

suction after intubation, manual ventilation after intubation, bronchoscopy. nebulizer
treatment, of oxygen mas of BiPAP mask. defibrillation.
chest compressions, insertion of naso e, collection of sputum sample, high

frequency oscillatory ventilation, b
body fluid, of oxygen. chest phys

pY.

en, endotracheal aspiration, suction of
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Nebulizers

Emerging Infectious Diseases + www.cdc.gov/eid « Vol. 10, No. 2, February 2004

Cluster of SARS among Medical
Students Exposed to Single Patient,
Hong Kong
Tae-wa Wong,” Ghin-kei Lee,t Wilson Tam,Joseph Tak-fai La” Tak-sun Ya Su-fai Lui

Paul K.S. Chan,” Yuguo Li,§ Joseph S. Bresee,q Joseph J.Y. Sung," and Umesh D. Parashar.{
for the Outbreak Study Group*'

At the time this investigation was begun. jet nebulizer
therapy given to the index patient was widely believed to
have facilitated transmission. However. our findings
demonstrate efficient transmission even before nebulizer
therapy was begun on the afternoon of March 6.

Table 3. Time schedule of the clinical assessment of 19 medical

studen

Tine,

Titotal

6 March 2003 10:00-10:40 a.m.
1040-1120 am.

11:30 2m~12:00 p.m.
12:00-12:40 pm.
7 March 2003 10:00-10:40 am
10:40-11:20 am.

11:302m-12:00 pm.
12:00-1240 pm.

03
33
11
17
03
03
o1

hose illnees bad

C. Is N95 Fit Testing Necessary?

Is N95 Fit Testing Required?

*Most elements of the NIOSH respirator
program (i.e., fit factor, protection
estimates, etc.) are theoretical using
mathematical models and have not been
confirmed in practical work situations.

In one NIOSH study, fit testing respirator
assignment errors were as high as 20%.

W

Quantitative Fit Testing Does Not Ensure
Health Care Worker Respiratory Protection

M Lee, S Takaya, R Long, M Joffe
SHEA Abstract - Apr 2005

+ 58 HCW never fit-tested
* 25/58 (43%) passed initial fit-test

— 19 passed with instruction = 76% total passes
+ 3 months later, 49/58 re-tested

— 47% recalled respirator type and passed fit-test

— Passing at 3 months did not correlated with

No, fit testing is not needed.
+ No added value to adequate training:

TABLE 2
RESULTS OF QUALITATIVE FiT TESTING OF PARTICIPANTS IN
GROUP A (INDIVIDUALLY TRAINED AND T TESTED),
GROUP B (TRAINED BY CLASSROOM DEMONSTRATION AND
Nor ErT TESTED), AND GRoUP C (NO PRIOR TRAINING),
STRATIFIED BY PREVIOUS EXPERIENCE USING RESPIRATORS

GroupA _ Group B Group C

Used respirators
Passed 35 3 19
Failed 1 5 3
Never used respirators
Passed 14 25 31
Failed 2 1 10

Passed/
participants (¥) ~ 49/52 (94) 58/64 91) 50/63 (79)*

Siratied P odds
ratio (OR)~L65 ; 95% confidence nterval ([CL, 0.4 10 6)

Group A versus Group C, P.16, OR=3.0 (CL, 08 t0 116).

Group B versus Group C, P15, OR=26 (Cl, 091079,

Group (A+B) versus Group C, P05, OR=29 (Cly, 117,
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Infection prevention and
control of epidemic- and

pandemic-prone acute = A method for determining
respiratory infections whether a respirator has been
in health care put on and adjusted to fit .
WHO Guidelines properly &
= Perform every time when a
respirator is worn "

*  Train those who may need to wear a particulate respirator in how to use the device
(e.g. putting on of respirator, avoiding self-contamination during use and on removal, ~

and achieving the best seal) (158). The inclusion of fit-testing in respirator user-training

has not been shown to be an effective means to improve compliance with proper use of

respirators (158). Follow local regulations regarding the regular performance of the fit ~
! i Test. ! . g

' BIDSA

Infectious Diseases Society of
America (IDSA) letter to CDC
February 4, 2005

5 Cover the front of the respirator with both hands, being careful
not to disturb the position of respirator

SA Positive seal check SB Negative sealcheck

- Exhale sharply. A positive - Inhale deeply. If no leakage. . .

pressure inside the respirator = | | negative pressure will make However, we disagree with the next sentence,

1o leakage. If leakage, adjust respirator cling to your face.

position andlo tension straps Leakage willresul n oss of inherently contr

Retest the seal. negative pressure in the. M

- Repeat the steps until respirator due to air entering S Or i al g o ic

R pior e o i ucane should undergo initial and periodic fit
testing.” There is no sound evidence to support

initial and periodic fit testing.

“The most important part of
tuberculosis infection control
D. Is negative-pressure room an absolute necessity? is getting the patient into the
isolation room.”

Waurtz, 1996, ICHE
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Figure 3. Example of negative-pressure room control for airborne infection isolation
(AID® +§9
Monitor — 3 S A .
[= =N Airborne transmission isolation room:
PEPEEEEL Batroon
= « Single room or cohorting
I I  Negative pressure (2.5 Pa or .01 in water)
Corridor - * 6 - 12 air changes per hour - now itis >12
- = ‘ « Exhaust air outside or recirculated
HEPA filters
Rhpniply pasents bed Longo y . Open boxes with single, * Anteroom may enhance effects
e mtmcipeopersnbed o ey e Y rooms, md mopsy. « Upper-room UVGI only as adjunct
© pressue diferential of 2.5 Ba (0.01-in. wate gmuge); * Avoid within room circulation (eg. fans)
© S flow volune differesial ~125-c6n exhaust versus upply
» sealed room, approximately 0 5-sq. £t leakage:

clean to dirty air flow;
oaitoring;
« 212 air changes per howr (ACH) zew or rezovation, § ACH existing; aud
« exbaust o outside or HEP.

AR Escombe et
Supervise by Imperial College al n Hopkins

(b) 10 minutes exposure time

65 rooms in 8 hospitals in Lima, Peru

Graphs constructed by
Wells-Riley equation to Old Facilities: Median 37 ACH
express the relationship

between infection risk Modern Facilities: Median 18 ACH
over ventilation rate,
quanta generation rate
(c) 5 minutes exposure time and exposure time.

Measurements in Grantham Chest Hospital Hong Kong (tests in 4 rooms
Windows open (100%), Doors open (100%) = 45.4 ACH
Windows open (100%), doors close = 20.2ACH
Windows open (50%), doors close = 15.5ACH

Windows close , doors close = 0.6 ACH ’
m Windows close, doors open = 3.4ACH A
A Webber Training Teleclass
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€O, release Windows & doors opened

Slow CO, concentration
decay with windows closed:
0.5 air-changes/hour

-

€O, concenration (ppm)
g
8

Time (minutes)

WHO Publication/Guidelines

Natural Ventilation for
Infection Control in
Health-Care Settings

Edited by:
James Atkinson, Yves Chartier,
Carmen Licia Pessoa-Silva,
Paul Jensen, Yuguo Li

and Wing-Hong Seto

" / /

1s/natural_ventilation.pdf

http://www.who.int/water_sanitation_h

What is natural ventilation?

Natural ventilation Use of natural forces to introduce and distribute outdoor air into or out of a
building. These natural forces can be wind pressures or pressure generated
by the density difference between indoor and outdoor air.

3 Infection and ilati 17
3.1 The between 1 and infection 17
32 Ventilation requirements relating to airborne infection control ............. 19

33 World Health Organization recommendations relating to natural

21
331 Explanation of the World Health Organization

»

332 Review and of d b}

34 Summary 24

5 Design and operation

5.1 Designs for natusal venulation and hybrid ventilation systems

511 Namsal ventlation systems

512 Hybrid (mixed-mode) ventilation systems.

52 Basic design concepts for natusal ventilation 35
53 Climatic and other considerations in ventilation design 35
531 Maintaining thermal comfort 36

Considerations for hot summers 36

Consideratons for winter

Maintaming healthy indoor air quality 38
$35 Managing ambient air pollution 38
536 External noise 38
537 Selecting low-emission interior materials 38
538 Humidity and mould growth 38
539 Secunty and vector-bome disease spread 39
53.10 High-nise consideranons 39
5311 Fue safety considerations 39

TB incidence in Grantham and HA hospitals
1996-2005

Mean Incidence (per 100,000 pat year)
HA hospitals: (257 cases) 60.4

GH: (5 cases) 65.2

p=0.9

Marion A. Kainer MD, MPH, FRACP

Medical Epidemiologist/ Infectious Diseases Physician
Director, Hospital Infections and Antimicrobial Resistance
Program Tennessee Dept. of Health

Dr Seto,

| really enjoyed your insightful presentation yesterday... |
am sorry you had to skip through so many of the slides in
the interests of time.

| did my infectious disease training in Australia at Fairfield
hospital... a stand-alone infectious diseases hospital that
saw/treated most of the TB patients in Victoria-- we had
single rooms, Jall of which opened up to a private balcony...
we used lots of open air ventilation, high ACH and none of
our staff converted their TSTs.
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Opening your windows,

The key to natural ventilation..

Thank you © 2000 Randy Glasbergen. www.glisbergen.com

‘I mean...to open your room windows!‘
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