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The battle

against disease

has been helped

by understanding
the relationships
between .
micro-organisms,
humans and other
species, and how
they are affected

by environmental
changes.
‘Epidemic! The y
World of Infectious
Bisease’ provides

an imaginative,
graphic, lively

_and interactive-
history of various
infections,

Ongoing

at the American
Museum of

MNatural History.

Tel 769 5800.
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Country 2003 2004 2005 Z00a £007 2003 Total

cases |deaths cases |deaths cases |deaths cases deaths |cases deaths |cases deaths |cases (deaths

1] g
P
13

1] g 5
7 7

fzerbaijan 1]
1
3 a0
0
9

Carmbodia

5 1]

2 1
China 8 5
1] 1] 1
18 10 25 47
25 45 42 37

3 2 1] 0

Egypt
Indonesia

0
0 0
1 1
Cibouti 1] 1] 1
0 0
0 0
] ]

Iraqg

Lao
People's
Dermocratic
Republic

Myanrmar
Migeria
Pakistan
Thailand
Turkey
Yiet Nam
Total

Updates from WHO on 28 March 2008




Weekly consultation of influenza-like
iliness reported by GOPC and GP In

2007 and 2008

Weekly consultation rates of influenza-like iliness reported by General Out-patient Clinics (GOPC) Weekly consultation rates of influenza-like illness reported by General Owun-patient Clinies (GOPC)
and General Practitioners (GP) 2007 andl General Practitioners (GP} 2008
G 32 411 M 37 446
131 28 427 121 345 437
201 39 395 131 37 445
27N 43 422 261 38 0.7
32 52 S06 22 4.4 813
1042 E5 555 ar2 54 286
1712 42 550 1642 g6 352
2412 BE5 520 232 7o 634
313 56 5249 113 g9 575
1043 52 8.3 ar3 101 7549
1713 55 562 1313 123 7B
2413 E7 55.3 2203 7a 837
3113 4.0 258 2913
74 52 B1.5 ar4
1414 56 432 1214
2104 45 396 1874
2814 57 433 2614
515 35 423 345

Updates from CHP on 28 March 2008
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Types of PPE Used in Healthcare
ST S

Gloves — protect hands

Gowns/aprons — protect skin and/or
clothing

Surgical masks and respirators —
protect mouth/ nose

Goggles — protect eyes

Face shields — protect face, mouth,
nose, and eyes

Optional use:
e Boots, cap







High Risk Procedures

e Bronchoscopy

e Nasal pharyngeal aspiration
e Tracheal tube insertion

e Open circuit suctioning

e Use of nebulizers or puff

e Other cough producing or aerosol
generating procedures



Aerosol-Generating

Procedures

OSHA e OSHA

Endotracheal intubation

Aerosolized or nebulized
medication administration

Sputum
Induction/collection

Bronchoscopy
Airway suctioning

+ve pressure ventilation
via face masks

High-frequency oscillatory
ventilation



Aerosol-Generating Procedures

e Documented increase in
risk of respiratory
pathogen transmission

Infection prevention and o Intubation, CPR

control of epidemic- and
pandemic-prone acute e Bronchoscopy

respiratory diseases in
health care o Autopsy / surgery

e Controversial / possible
Increase In risk of
respiratory pathogen
transmission

o Non-invasive +ve pressure
ventilation and bilevel +ve
airway pressure

» High-frequency oscillating
ventilation

o Nebulization

WHO Interim Guidelines

T o
ESIDEMIC AND FANDEMIC 1 "h ) World Health

i
ALERT AND RESPONSE “i:'__&-‘-' Organization










Personal Protective Equipment (PPE) Removal

[ Beftore LEAVING Negative Ar Space p ( LEAVE Negative Air

Space, CLOSE Doar
. 8TEP&

Mote: Discard usad items in red bag.

. STEP 1 STEP 4
Eaceshiald Gown & Gloyes

Remowve and discard. : Grasp shoulders of gown , Front of respirator is
o and pull forward. Roll e contaminated. Handle only
outside of gown irmvard, 4 the bands. To remave, pull g
folding contaminated & | lower band ower the head
outside layer away from , first, then remove upper
your body. band. Discard.

STEP 2 STEP 7
Headcover Remave gloves while | Hand Hvgiens
rolling gown off arms; roll 3
ne

Clean hands with antimi-
crobial scap and water or

i
contaminating hands.
. Keap hands on clean side L alcohol-based hand rub.
of gown. Discard gown s S -
' .f and gloves. ‘." ¥ J

L 1-\._.1_-?_'! ]

Remowve and discard. gloves into gown. Avoid

STEP 3 STEP 5

! Mote: If Powerad Air Purifying
Remove and discard. ; Clean hands with antimi- Respirator (FAPR) & used, follow
- crobial scap and water or I < | | facility procadures for applying, remaoy-
&' alcohol-based hand rub. ing, and processing equipment. PAPR
or tight-fitting goggles should be wom
' for high-risk aerocsol-generating proce-
- : dures.

Ausspoiation Tor Frofesdonnls in Infisction Coatral and B nnessts Deparmend of Health, Inkectious Diszase Epldeniciogy, Preventian, and Coatmal
Epideminkog)y- Minnezaia Chopier a11-676-34 14, 17760634 14, TTY 65 1-21 35050, warw. hesth_stnte mo. o




SEQUENCE FOR REMOVING PERSONAL SECUENCIA PARA QUITARSE EL EQUIPO
PROTECTIVE EQUIPMENT (PPE)

Except for respirator, remowve PPE at doorway or in anteraom.
Remove respirator after laaving patient room and clesing door.

1. GLIWES
Ciutside of gloves is contaminated|

Grasp ouside of glove with cpposite glawed
hand; peel o

Hli-ltl rem-:-w—d Ell-il'\"E in Ell-il"\."E-ZI I'IIZII'I-ZI

Slide Fingen af l.lrr;_||-:-v-_'—u:| hand under remaining
gleve at werist

Peel glove off over first glove
Discard gleves in waste container

2. GOGGLES OR FACE SHIELD

Cutside of goggles or focs shisld is
contaminated!

To remaove, handle by head band or
ear pieces

Place in designated receptacle for
reprocessing or in waste container

L GOWHN
'::"l:'wl'l Frl:'l'lr l:ll'l':l i-lEEVI'r'S- ars l:l:'nr':lmin':lrfcl!
Urnfasten ties

Pull ey from neck and shoulders, touching
inside of gown anly

Turn gown inside out

F-lel:l or r-:-|| imho a |:l|.|I'I-Z||C- -ZII'IIII -:|is.-:-:|r-:|

4. MASK OR RESFIRATOR

Front of rnu:nL.-"req:-ir-:lr-:-r is contaminated —

DO BT TOLUCH!

Grasp bottom, then top ties or elastics and
remaove

Diiscard in waste container

PERFORM HAND HYGIEME IMMEDIATELY AFTER REMOVING ALL PPE

Courtesy of CDC (2004)

DE PROTECCION PERSONAL (PPE)

E“‘:'LEH':-L-.'L‘P Lll‘.:'l (=5 |';|'|'L|L|L| L|u.|‘l':‘"‘|f.3 E'I ¥ PE an |L“i l'.:'l i l.|l.|l.| Lll'.:'l

|_-'\.,'l‘.:'| o o an .-_. N *-.nl.n ju.u‘?ﬂ‘:" l‘:"u |'l‘.:l.'~|':.'|'l."il."|JL"'|' l.-\ill‘.:'.'-"f:\.p'é"" l':"' *-l."i: I l.n‘:" L)
|l-".||.-||l.|l.-u".-\'l'-‘I l.|l?l |.-'l.|'.|l?| I _:-" LlE' CENTar |Il.| |.- e |l.|

1. GUANTES

L H exterior de los guonies esta confominodo!
Agarre la parte exterior del guante con |'-:.' mano
cpussta en la que todavio fisne pussto el guants
¥ quitesalo

SDsreng-:.' al guanie que s& quitd con lo mano
enguonfoda

Daslice los dados de lo mano sin guante por
dsbajo -:.'m ofro guante que no se ho .;'._..r.;-.;ln
todovio o lo alfure de lo muieco

Quitase al guonie de manera que ocobs
cubriendo af primer guaonie

Arroje los guantes en el recipiente de dashechos

. GAFAS PROTECTORAS O CARETA
i B exterior de los gc'Fc's profecioras o de I
corefo esid confominodol
P-:.'r-:.' qu.rc.'rse":.'s r“'*r"e-uc.ts por o parts de lo bando
de lo cobszo o de los piezas de los orejos

Colégquelas en ol recipisnte designodo poro
N 1
reprocesar motericles o de moterioles de deshecho

3. BATA
jlo pore delantera de lo bofo y los mangas
gsfdn confominodos!
Desate los cordones
Toconde solamente & inferior de lo bofo, pasela
por encima del cuelle v de los hombros
Volfes lo boio ol reves

Déblslo o enrdllelo ”-:.'esecne:c.'

. MASCARA O RESPIRADOR
la parie deloniera de lo mdscaro o o respirocon
83id confaminady — MO LA TOGQUE]
F'r.rre-rﬂ ogame I parfe de obajo, u.- ago s
rc.'ﬂnes ‘o banda sldstica ds arriba ¥ por dlfime
-:,u.rese lz mascara o respirodsr
Arrgjela en e recipients de deshachos

EFECTUE LA HIGIENE DE LAS MANOS INMEDIATAMENTE DESPUES
DE QUITARSE CLUALQUIER EQUIPO DE PROTECCION PERSONAL




Order for Removing PPE

e Upon leaving the room, HHS/CDC
recommends that PPE be removedin a
way to avoid self-contaminations, as
follows:

e Gloves

e Faceshield or goggles
e Gown

e Respirator or mask

(OSHA, 2007)



Order for Removing PPE

—r
u B
=]
o C
1]
[T
(=8

s oo gz and 1o o, o 1. Remove and
dispose gloves &
gown

. Hand Hygiene

. Remove and
dispose cap (if
worn)

. Remove goggles

. Remove respirator

. Hand hygiene

w N

o O1 b~

(WHO, 2007)



Local Recommendations by CHP




Methods



Fluorescent Dye

Fluorescein sodium:
113.2 mg/mL




Dilution of 10% Fluorescein sodium: 1 in 500



Fluorescent Spraying

HCW in full PPE

\ Spray of fluorescent dyes
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MeterJet” Spray Gun

e

Adjustment for volume of each spray



Pressure regulator

MeterJet Spray Gun Connected to a Pressure Tank



Whole Set Up




Volume: 2 mL
Pressure applied: 75 psi



Photographic parameters

Camera: Nikon D200 DSLR
Lens: Nikon ED 28-70 1:2.8D
Shutter Speed: 1.3s
Aperture: /2.8

ISO Value: 1600

White Balance: 6000K

UV Filter




Image Analyzing Applications
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Baseline

Total Coverage : 0.0000%



Methods

e 10 Subjects recruited assuming the effect size
was 1.25 and the power was 0.746

e Fluorescent dye sprayed

e Sequence A (glove>gown>cap>face
shield>goggle>respirator)

e Sequence B (face
shield>goggle>cap>gown+glove>respirator)

e Remove full-gear PPE four times
e Seguence A (nice and slowly — 3 minutes)
e Sequence A (roughly — 1 minute)
e Sequence B (nice and slowly — 3 minutes)
e Sequence B (roughly — 1 minute)

e Fluorescence photos taken under UV lights



Nikon D200 DSLR Camera + Nikon ED 28-70 1:2.8D
Shutter Speed: 1/60s; Aperture: f/2.8; ISO Value: 1600 White Balance: auto -3
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Fluorescent dyes: 3 strokes applied to head, chest and trunk from 3 feet
Shutter Speed: 1.3s; Aperture: f/2.8; ISO Value: 1600 White Balance: auto -3




Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Nice and
slow (3 minutes)



Total Coverage : 0.1528 %



Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Roughly (1
minute)



Total Coverage : 0.1612 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Nice and slow
(3 minutes)



Total Coverage : 0.1875 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Roughly (1
minute)




Total Coverage : 0.3415 %



Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Nice and
slow (3 minutes)



Total Coverage : 0.0343 %



Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Roughly (1
minute)




Total Coverage : 0.0551 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Nice and slow

(3 minutes)




Total Coverage : 0.5492 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Roughly (1
minute)




Total Coverage : 0.6198 %



Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Nice and
slow (3 minutes)



Total Coverage : 0.0126 %



Degowning sequence: (A)
glove>gown>cap>face
shield>goggles>respirator
Time consumed: Roughly (1
minute)



Total Coverage : 0.0211 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Nice and slow
(3 minutes)



Total Coverage : 0.0281 %



Degowning sequence: (B) face
shield>Goggles>cap>gown and
gloves>respirator

Time consumed: Roughly (1
minute)



Total Coverage : 0.4137 %



Experimental Design

e 2x2 factorial design with repeated measures

® 2X2
e 2 factors, each with 2 levels

e Factorial design

e Evaluate effects of 2 independent variables in one
experiment

e Repeated measures

e Same subjects participate in all conditions of an
experiment



Correlation between sequences,
carelessness of PPE removal and
percentage of exposures on face

Carelessness
Nice and

Slow Roughly
Removal
g 0
Sequence (A) 0.1525% 0.1612%
Removal 0187504 ) au150s

Sequence (B)



Statistical Analysis

e Repeated measures ANOVA



Diagnostics

e Sphericity (circularity)
e Mauchly’s test

e Constant variances of differences between
any two measurements within a subject



Results

Estimated Margmal Means of exposure
carelessness
1 min carelessly
3 min nice and slow
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Results

Estimated Margmal Means of exposure

T L U § L
Femowal Sequence

— ooyl Seguence |

[0, SHEL K] —

ey
Ll B —

Estimated Marpinal Means

01, 1800 —
1, 160 —

01, 00— L i
| I

1 min carelessly 3 min nice and slow
carclessness




Results

e Main effects
e Sequence: p-value=0.0031*
e Carelessness: p-value=0.0070*

e Interaction effect
e Sequence*Carelessness: p-value=0.1168



Conclusion

Use of gloved hands in removing face shield and
goggle causes substantial contamination on face
and especially on forehead.

When the cap was put outside of both face and
eye protection, less forehead contamination was
noted.

Early removal of eye protection and potential
aerosolization of dyes while removing the gown

It makes difference when removing PPE carefully.
Removing PPE carefully in sequence A incur less
self facial contamination.
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