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. : : : Ignaz Philipp Semmelweis
Chlorinated lime hand antisepsis (1818-1865)

Hungarian obstetrician
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Florence Nightingale
(1820 — 1910)
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SENIC = Study on the Efficacy of Nosocomial Infection Control

NNIS= National Nosocomial Infections Surveillance System
NHSN= National Healthcare Safety Network
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Nosocomial infections (NCI) |

'nosus’ = disease
"komeion" = to take care of

Infections that occur during hospitalization but
are not present nor incubating upon hospital
admission

According to WHO:

o HAI is also called “nosocomial” or hospital-acquired
infection

WWW. AMIRSALARLIR
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Healthcare-Associated Infections (HAIS)

 Definition: Infections that patients acquire during the
course of receiving treatment for other conditions within
a healthcare setting

d Healthcare settings:

= Hospitals: acute care facilities, critical access
nospitals

= Long term care facilities (LTCF)

= QOutpatient settings: dialysis centers, ambulatory
surgical centers, physician’s offices, Health center




The Healthcare System & s
More than Just Hospltals

A [ITE 1177

Acute Care Facility

o
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Home « > Outpatient/
Care Ambulatory
Facility

Long Term Care&
Facility
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Global Infection Problems

According to WHO (2005),

o On average, 8.7% of hospital patients suffer
nealth care-associated infections (HAI).

o In developed countries: 5-10%
o In developing countries:
* Risk of HAI: 2-20 times higher
« HAI may affect more than 25% of patients

o At any one time, over 1.4 million people
worldwide suffer from infections acquired while
in hospital.

WWW. AMIRSALARLIR



Patient Safety SAVE LIVES

A World Alliance for Safer Health Care Clean Your Hands

Health care-associated infections
FACT SHEET

Key facts

e Health care-associated infections, or infections acquired in health-care
settings are the most frequent adverse event in health-care delivery
worldwide.

e Hundreds of millions of patients are affected by health care-associated
infections worldwide each year, leading to significant mortality and financial
losses for health systems.

e Of every 100 hospitalized patients at any given time, 7 in developed and 10 in
developing countries will acquire at least one health care-associated infection.

e The endemic burden of health care-associated infection is also significantly
higher in low- and middle-income than in high-income countries, in particular
in patients admitted to intensive care units and in neonates.

e While urinary tract infection is the most frequent health care-associated
infection in high-income countries, surgical site infection is the leading
infection in settings with limited resources, affecting up to one-third of
operated patients; this is up to nine times higher than in developed countries.

e In high-income countries, approximately 30% of patients in intensive care
units (ICU) are affected by at least one health care-associated infection.

e In low- and middle-income countries the frequency of ICU-acquired infection
is at least 2—3 fold higher than in high-income countries; device-associated
infection densities are up to 13 times higher than in the USA.

e Newborns are at higher risk of acquiring health care-associated infection in
developing countries, with infection rates three to 20 times higher than in
high-income countries.

WHO. The burden of health care-associated infection worldwide.
2016 [Online] Available from: http://www.who.int/gpsc/country _
work/burden_hcai/en/ [Accessed on 10th August, 2016]



Healthcare Associated Infections: The Unknown Killer

Healthcare Associated Infections (HAIls) affect millions of people and add billions of dollars to healthcare costs
in the U.S. annually. HAls are an unintended consequence of care delivered by healthcare organizations.
Scientific evidence suggests that most HAls are preventable.

- If you are admlged to a hospital, you ;ﬂ Your length of stay
- have a 5% chance of skml i, the hospital

---—-1 contracting an HAI increases by

s T b iiiitiaaeteeeiiiie LD oays

® 0 people per year get people in the
m l I O n an infection during U.S. die annually
® a hospital stay ) from HAls

HAls kill more people each year than
Breast Cancer and Prostate Cancer
$35 combined.

Billion/yr
i?pfat;Eg Eogt! 690/0
are HAl-related

$ 1, 100 More than % of HAls

per admission affect people with
Medicare or Medicaid

Sources: Estimating HAfS o
imagination at work The Direct Medical Costs o
f Prevention, R
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HAls
98,987

Heart Diabetes
Breast Failure 68,504
Cancer 56,752

41,115
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Thousands of people die every day 4 U’.AJL/“/!/”

around the world from infections
acquired while receiving health care!
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Any health-care worker, caregiver or
person involved in direct or indirect
patient care needs to be concerned
about...

One death every six minutes

Dellit TH. Infectious Diseases Society of America and the Society for Healthcare Epidemiology of America guidelines for
developing an institutional program to enhance antimicrobial stewardship.Clin Infect Dis 2007 Jan 15:44(2):159-77
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Impacts of Health Care-Associated
Infections (HAI)

HAI can:

O

O

O

ncrease patients’ suffering.
_ead to permanent disability.

_ead to death.

o Prolong hospital stay.
o Increase need for a higher level of care.
o Increase the costs to patients and hospitals.
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WHAT'S THE

PROBLEM?

1IN 10 PATIENTS get
an infection while
receiving care

UP TO 32% OF SURCICAL
PATIENTS get a post-op
infection, up to 51%
antibiotic resistant

UP TO 90% OF HEALTH
CARE WORKERS do
not clean their hands
in some facilities

INFECTIONS CAUSE UP TO
56% OF DEATHS among
hospital-born babies

UP TO 20% OF AFRICAN
WOMEN get a wound infection
after a caesarean section

50-70% OF INJECTIONS
given in some developing
countries are unsafe

INFECTIONS can lead

to disability, ANTIBIOTIC
RESISTANCE, increased
hospital time and death

PREVENT INFECTIONS

SAVE LIVES

IN HEALTH CARE

-,
®

HEALTH CARE WITHOUT
AVOIDABLE INFECTIONS

Yy World Health
4% Organization

[ U /Ub/ /’ 3
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WHAT'S THE

SOLUTION?

HAVE ACTIVE INFECTION
A PREVENTION AND CONTROL
1111l PROGRAMMES and target
antibiotic resistance

USE CLEAM PRACTICES and
asepsis for interventions

PRACTICE HAND HYGIENE
to prevent infections and
reduce the spread of
antibiotic resistance

HAVE ENOUGH STAFF, a clean
and hygienic environment
and don't overcrowd health
care facilities

MONITOR INFECTIONS and
make action plans to reduce
their frequency

NEVER RE-USE needles
and syringes

Only dispense antibiotics when
TRULY NEEDED to REDUCE THE
RISK OF RESISTANCE

WWW.AMIRSALARLIR



Preventing infections

Requires health care providers who have:

» Knowledge of common infections and their
vectors

» Skills necessary to provide safe care
» An attitude of cooperation and commitment

IPC Competencies

WWW. AMIRSALARLIR



Intfection Contral in OR, 1CU, NICU

Hemodialyzer
(where filtering takes place)

Hemodialyzer
machine

Filtered blood
returning to Blood flows to
body dialyzer
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WEBSITE ADDRESSES
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International Nosocomial Infection Control Consortium
(INICC)

http://www.inicc.org

American College of Occupational and Environmental
Medicine

http://www.acoem.org

Infectious Diseases Research Network (IDRN)

http://www.idrn.org

American Society for Microbiology (ASM)

http://www.asm.org

Infectious Diseases Society of America (IDSA)

http://www.idsociety.org

Association of peri-Operative Registered Nurses (AORN)

WWW.aorn.org

Institute of Health Improvement (IHI)

http://www.ihi.org

Association for Professionals in Infection Control and
Epidemiology (APIC)

www.apic.org

International Federation of Infection Control (IFIC)

www.theific.org

Australian Infection Control Association (AICA)

http://www.aica.org.au

International Scientific Forum for Home Hygiene (IFH)

http://www.ifh-homehygiene.org

Baltic Network Infection Control

http://www.balticcare.org

International Sharps Injury Prevention Society

http://www.isips.org

British Global and Travel Health Association

www.bgtha.org

International Society for Infectious Diseases (ISID)

www.isid.org

Centre for Disease Control & Prevention (CDC)

www.cdc.gov

International Society of Travel Medicine

www.istm.org

European Centre for Disease Prevention and Control (ECDC)

http://www.ecdc.europa.eu

Health Protection Surveillance Centre (HSPC)

http://www.hpsc.ie

European Operating Room Nurses Association (EORNA)

http://www.eorna.eu

European Society of Clinical Microbiology and Infectious
Diseases (ESCMID)

www.escmid.org

National electronic Library of Infection(NeLl)

http://www.neli.org.uk

National Foundation for Infectious Diseases

www.nfid.org

Global Infectious Diseases and Epidemiology (GIDEON)

www.gideononline.com

National Prion Clinic

www.nationalprionclinic.org

Health Canada

www.hc-sc.gc.ca

Health and Safety Executive (HSE)

http://www.hse.gov.uk

Occupational Safety & Health Administration (OSHA)

www.osha.gov

Healthcare infection Society (HIS)

www.his.org.uk

Public Health Agency of Canada

https://www.canada.ca/en/public
-health.html

Health Foundation

http://www.health.org.uk

Public Health England (PHE)

https://www.gov.uk/government/
organisations/public-health-
england

Health Protection Scotland (HPS)

http://www.hps.scot.nhs.uk

Society for Healthcare Epidemiology of America (SHEA)

www.shea-online.org

Infection Prevention Society (IPS)

www.ips.uk.net

Webber Training

http://webbertraining.com

Infection Prevention and Control Canada

https://ipac-canada.org

World Health Organization (WHO)

www.who.int
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Infection prevention and control

IPC core components

Effective infection prevention and control (IPC) is
the cornerstone for the delivery of safe, effective,
high-quality health care. WHO's IPC Global Unit
developed rec dations identifying the core
components of effective IPC programmes, to help
countries and health care facilities develop action
plans to prevent current and future threats. These
threats, like antibiotic resistance germs, the Ebola
outbreak, and weak health systems, can be directly
dd d through i tation of the 8 core
components of IPC outlined by WHO.

Guideli on core comp of infi
prevention and control programmes at the national
and acute health care facility level

What are the core components for effective
infection prevention and control?
New instructional video. [3

@
Health care-associated infections Surgical site infections Impact of infection prevention and control
% 50% 30%
1 0 (1] 0 (1]
1in 10 patients get an infection while receiving care. More than 50% of surgical site infections can be Effective infection prevention and control reduces health
antibiotic-resistant. care-associated infections by at least 30%.
Read more about health care-associated infections Read more about surgical site infections Read more here

1232 k.
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Search Q

Infection control prevents or stops the spread of infections in healthcare settings.
This site includes an overview of how infections spread, ways to prevent the spread
of infections, and more detailed recommendations by type of healthcare setting.

How Infections Spread Training and Education Resources
An introduction to how germs spread and rationale for infection control Training and continuing education courses on infection control topics for
healthcare providers

Infection Control Basics

Essential steps to prevent the spread of infections known as Standard Tools for Healthcare Settings

Precautions and Transmission-Based Precautions Infection control information and resources for acute care, dialysis, long-term
care, and outpatient settings

Guidelines Library
Infection control guidelines and recommendations for healthcare settings

Additional Resources
1241 b.g
1/11/2020

A Ll ) = ENG

https://www.cdc.gov/infectioncontrol/



https://www.cdc.gov/infectioncontrol/
https://www.cdc.gov/infectioncontrol/

) Sy psl oBails X l M Inbox - salaramir@ X | @ | ezt aw Gy X | ® WhatsApp X | G hand hygiene self- X | @ isidorg

C 0O @ ecdc.europa.eu/en/home

B Apps ] .S pels o M Inbox - salaramir@... ¥} Varzesh3.com|..js %@ Amir Salari Official.. Bl saleritehran115 - Ya...

otic Awareness

-
4 &, = d/”‘-/[”/')

& b 4
o{&;’.‘—f'/ 3 J 19 S in

;, -oEEm

x | @ CDC Updates Guic X | Infection Control i X = & Homepage 5%
* @ @& :
@ Instagram [ Welcome!|Linkedin [ HomeFeed Q) .pwlw|cSsleiws & Google » Other bookmarks

ESCAIDE - Scientific conference Eurosurveillance journal

;@ European Centre for Disease Prevention and Control
ecoc

An agency of the European Union

A Alltopics:AtoZ

News & events Publications & data Tools Aboutus Q

Pneumonia cases in China

The Wuhan Municipal Health Commission reported a cluster of 59 e A
pneumonia cases possibly associated with a novel coronavirus,
including seven severe cases. All have a common exposure link to
Wuhan's South China Seafood City market but there is no
indication of human-to-human transmission.

Read the threat assessment »

Pneumonia cases in China 2019/2020 influenza season

Salmonella the most common cause

HowENEabCap dal of foodborne outbreaks

Publications News

e Monthly les and rubella

Sur

ing report, January 2020

= Pneumonia cases possibly associated with a novel coronavirus in Wuhan, China

Data Events

Communicable disease threats report, 5-11 January 2020, week 2
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Infection Prevention and

: Control
o Eg .
y. A
R ‘ S— Central Line-Associated

Bloodstream Infections Toolkit and =+

Infection Prevention and
Control
Resources from the Joint Commission

Enterprise, as well as external evidence-based
sources.

Monograph

Ambulatory Health Care Infection
Prevention and Control

Antimicrobial Stewardship

Behavioral Health Care Infection
Prevention and Control

About thisPage Disclaimer Related National Patient Safety Goals ~ Standards Catheter-Associated Urinary Tract

Infections
Establishing secure connection..
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CENTERS FOR DISEASE
CONTROL AND PREVENTION

National nosocomial infections
surveillance system {(NNIS):
Description of surveillance methods

The National Nosocomial Infections Surveillance
System (NNIS) is an ongoing collaborative
surveillance system sponsored by the Centers for
Disease Control (CDC) to obtain national data on
nosocomial infections.
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Healthcare-associated Infections - IRAN 2015
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Eshrati Babak, et al. Health care-associated infections in Iran: A national update for the
year 2015. Am J Infect Control. https://doi.org/10.1016/j.ajic.2017.11.017
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Infection Prevention &
Control Clinical Scenarios

ozl
-
.-
w

delive=- = 0oasis dAirartad

though

o
available - 2 - . vdot E
g ,4 U’/UL«/'/’) rly "C)'Etccrmaq.-m 9

experience =R S jh very title equipment s
g Sxam = IS8 SN ated monitoring 0
I mE o 5 i ? hyagiene/hand

— P o N - - yg

° — y F
8@ ¢

Q ot 3

S a

- N

hee

c=




. < [
: o e
Y (O 20 - oo
o)) 2 S health-c are — -
g 1__:‘_(':,_.:_;‘,.,, sutic s 1 , OC..
:,' 3 .4 ‘8 & C;) P healtt [).”N v ted Q) E nunmnm:,
;8 ] 5 ¢ S22 Orkel’S H—-oh,qnnnhmn
3553 Oig o
118 l fecti C trol
oz inrtectuon on ro
nealth are ‘ nealth © S 3
gg: cOractcestarilization® disinfection= o
K ':C, ttmq ‘ O R 5= — iy =
5 Sacto S B Bt 858 .2
4 Sotlisolation= 815 1y 5 £2982
: 5 33 ® 55 , oS o
poosting ?. r; N = (®)

1 i:‘

G
]

£

<

b 4 g‘\..‘



: o e
( B fistecion Brevent { o
e’ i RV 17
; ; — R—— b= Ias Pt T
el ilg i o pka Girg, L uibias Loy Ciigle Jpiisss g 1pmiSdiey uilea g Jgal guiijgal jLiosow s/ sS8ap s Sl s
g L o150 5L / o s sy Oy b P S WIRA o Cele
= = SEAS S b o e Ao o—AIYe
= = e 29 G5y 9 015 Ol g AYe-AIfs
Ol o [08ils Cgie J S wlid)lS [ e Jsows B o 5 255 Saldss VY
0329 B yo 5 il ysl o yte eyl 1 B b lows 5> Cghe J S 5 (g Sl Sle 9 Jpe!
OlR5 (S pole il SVl 35 | (B yre (Cghe 0o ) (bl po pUa5 b (U] ¢ 559 ameiml 5 b AB+-3/Y+
iy el gl domias g 13 linsl 5 cole qulio b Coles
9 G L ol por 5ol jlowr b (L 3)98 52 sl (632 )b
ICU 5 uifsysl 3 Y295 Jio SART Ll oyt
0329 Cudlpo S iS5y 5 il el ol Loy CS ) Lie | (g VLo S 2 Oblisl g5 lutil Olblial Cole) 0953 3 5901 Blaal RYAREARY
8L 2955 9 PPE (33,51 )3 5 (ienbyy 095 «Jl oy (glso
VAP 1 5 puing 5 JUS15 991 e
«Surgical Hand Rub 3 ol,ua Jos ol 1035 592l
oS ol g ol paasts (KS5 CS Ui Jos gl U1 g W LSy 15 Liws 3,5 Ol g v uone 0959
Syl S yolo g Jos GUT Jiw o g 0325 & | () VLo 355 Pl Jlesl s @i by obsl gl =R
B ] TP 9955 5 Camrd (s CanBsn O 31 (5950 1ioijgol Slaal
Cowd Cudlags ol olos!
P lndy s Colyial
(e i
@‘; - old Giabos Vol¥eoye/te
2 (PPE (53,5 )5 5 (yowwigy 0550 cCowd Cundliga)
@ Yoo jlow 13 BVM g 05095,V 5l o3liil tag (592 )L
Slow omwligiial gl S5 LiSu 15 C Codls diile L V80595
oSy ol b i e iSu oyl p oS\ Lie Obwylom 45 (Al by Cow 5 b CgSwgail glyl 51 asliiwl
9 Jos GUI Jiw 2 ((295wgSin 0 crigSawgll Sl | (5 ) Vo 385 | 5 bal5) gy el ) Syl Jguia b (Uil s oudjgal Slaal | Y e/Be-YY
&)k S8 5 CSSD ST 155 (S9)l ds i b ST Sgiens gl Jole
3 Ol ool ( phe s (55LaS wablie b U] ( (S5
il 3kl saaslyd
slow 093 Sl Jbg (S 9 b B 1ol 2yl
9 Sl Ji s e Cudlagy Gluwlids )5 &8 Lo ol8utulojl b 5 il 9l i5e )3 B Caild g joul o SgSiee
i SV 5 i n . IY-VY/Y.
b o o ts S Cdlagg g o155 480 Bl bl b ] 1 b jeal Blanl
Ol log 53 laee
’ A &Yl 55> G Cisae o @l I i S by, 9 Lol
3 ol p (s aasie (S5 8 \Lis 0
fEolons Job 351 Jims CA-UTLHAP,VAP,: Joli il lows VY/FeoAT/F
e CLA-BSLSSI
. . SV S5 . ;
3 ol (s (anastio (K65 8 ) Wie a3 gt dolips 9 (6332)5 s 555100l g AMR U oL A
Ol o Jos 301 Jouw 2 O ylons 3 Sy ySew (5T b Caglin 31 (6 pSuing (512

,4 u"/Ub/l/-J/

Bk PN
G2 S S

WebSite: www.Amirsalari.ir

0912 406 55 10

Salaramir@gmail.com

© Amirsalari2136 @ @Amirsalari



4’. g Q”/

& b 4
’f"v‘”—/:'/ s3SI Jin

WWW.AMIRSALARLIR



-— "
= J d/ﬂb{’/”

A= . aZ’J’_'/"/ &/UﬂﬂJ/»




Part(19-1)

ol i > e e 53 8 S ey 3 10 e 31 o it ¥ gatn) i plad 43 (8 i
Ll e =T (B ol s Yl e —1

el e o gl ok y G0imim 31 i ok ¥ W) lalyar
( N SOMmED 1 oy { Iy B3 ) g g
m B m dmm 3 i Lol
Himin e Jla 315
[ 20 min 5l S o W& 1 9L il
3 JH a3 gl wad i s i 343
b o2 m
H s
=
[t




% u’/m///})

Isolation
Precautions
Standard Transmission-Based
Precautions Precautions
- Unlversal Precautions > Alrborne precautions
> Body substarnce > Droplet precautions
Isolation > Contact precautions
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STANDARD PRECAUTIONS

A simple, consistent cnd effective cpprocch to infection control

ot

Minimise contact wuth blood ond body substonces by uhllsmg
safe work practices and protective barriers. 3c
TANDARD PRECAUTIONS APPLY TO ALL PATIENTS '
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When to use airborne precautions

(1/2)

e [|n all patients with SARI that require droplet precautions

and are undergoing aerosol-generating procedures:
— aspiration or open suctioning of respiratory tract secretions
— intubation
— cardiopulmonary resuscitation
— bronchoscopy
— aerosolized nebulizer®
— non-invasive ventilation*
— high-flow oxygen*

* Though data is limited, these interventions may produce
aerosols and thus airborne precautions recommended.
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Hazardous Materials: Levels of PPE

Level A Level B Level C
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Face shield or goggles ----- Face shield or goggles ««==«+-«-=

Preferred PPE — Use IiERII&: Il EIEG] Acceptable Alternative PPE — Use

ssesesress NO5 or higher respirator
When respirators are not N95 or higher respirators are

available, use the best available preferred but facemasks are an
alternative, like a facemask. acceptable alternative.

sse+sFacemask

One pair of clean, +svevess One pair of clean, sssvsesr
non-sterile gloves non-sterile gloves

www.cdc.gov/coronavirus

WWW. AMIRSALARILIR
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Wear gloves,
‘ gowns, and

masks at the
right times.
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SEQUENCE FOR PUTTING ON
PERSONAL PROTECTIVE EQUIPMENT {PPE)

The typee of FRE wond Wit wary Sosd o0 190 bwvel of proctms sspared such a6 standind and covenct, drophet o
HIhore etoction isan bes (recautions Tho prace s e pering on st rarsasing PPE o aakd bo tobered tothe sper ik
Npe ot PRE

1. GOWN P )
o Fully cover torss from neck to knees, arms (O Gl T"

to end of wrsts, and wrap around the back AR
* Fastanin back of neck and waist i 3o

2. MASK OR RESPIRATOR
o Secure beg or elasuc bands & mdde
of head and neck

fit figxible band 1o nose beidge

fit snug to face and below chin
v fitcheck respirator
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CDC’S PROTECTIVE GEAR CHANGES FOR HEALTH WORKERS

PREVIOUS GUIDELINES NEW GUIDELINES
Goggles, safety : ‘
r‘lcxbseg or TdC"’ .......... C ‘ Mask or {)le}OSable -~
shield {—J-+-+---+ respirator full-face shield «eesceveens AV e cvannianns Respirator
= oA S LW
[ Waterproof
.............. apron
GOW ++-esnsnassa Fluid-resistant
gown or
(oo}, era“ .........
One pair Two pairs
of protective of protective
g{on_vec .......... g‘o\,es .......... .
Fluid-resistant
T pants and
0 ieg shoe coverings
or shoe . -
covernngs
@ usaTopay
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Steps to put on personal protective equipment (PPE) including coverall

1 Remove all
personal
items
(jewelry,
watches,
cell phones,
pens, etc.)

2 Put on scrub suit
and rubber boots' in
the changing room.

3 Move to the
clean area at the
entrance of the
isolation unit.

4 By visual inspection,
ensure that all sizes
of the PPE set are
correct and the

quality is appropriate.

5 Undertake the
procedure of putting
on PPE under
the guidance and
supervision of
atrained observer

(colleague).

6 Perform hand hygiene.

7 Put on gloves
(examination,
nitrile gloves).

8 Puton

coverall ?

.

9 Put on face mask.

11 Put on head and neck covering
surgical bonnet covering neck and sides of
the head (preferable with face shield) OR hood.

12 Put on disposable
waterproof apron

(if not available, use
heavy duty, reusable
waterproof apron).

13 Put on second pair of

(preferably long cuff)?

gloves over the cuff.

\\

11f boots are not available, use closed shoes

(slip-ons without shoelaces and fully covering the
dorsum of the foot and ankles) and shoe covers
(nonslip and preferably impermeable)

2 Do not use adhesive tape to attach the gloves.

If the gloves or the coverall sleeves are not long
enough, make a thumb (or middle finger) hole

in the coverall sleeve to ensure that your forearm is
not exposed when making wide movements. Some
coverall models have finger loops attached to sleeves.

_!( a-\ World Health
V ¥ Organization
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5 Remove head and neck covering taking care
to avoid contaminating your face by starting
from the bottom of the hood in the back and
rolling from back to front and from inside to
outside, and dispose of it safely.

1 Always remove PPE 3 Remove apron N
under the guidance leaning forward 4%
and supervision of and taking care /|
a trained observer to avoid ‘
(colleague). Ensure contaminating
that infectious waste your hands.
containers are When removing
available in the doffing =~ disposable apron, tear
area for safe disposal itoif at the neck and

roll it down without
of PPF' Separate touching the front area.
containers should be Then untie the back
available for reusable and roll the apron
items. forward.

S
2 Perform hand hygiene | 4 Perform hand hygiene on gloved
on gloved hands.' hands.

7 Remove coverall and outer pair of gloves: @ @
& x’

Ideally, in front of a mirror, tilt head back to reach
Zipper, unzip completely without touching any skin
or scrubs, and start removing coverall from top to |
bottom. After freeing shoulders, remove the outer
gloves? while pulling the arms out of the sleeves. Y
With inner gloves roll the coverall, from the waist
down and from the inside of the coverall, down
1o the top of the boots. Use one boot to pull off -
coverall from other boot and vice versa, then step “j:« hY
away from the coverall and dispose of it safely. F ol

AN ‘
) = = ‘ J I~ 7|
8 Perform hand hygiene on gloved hands. il ' i

11 Remove the mask from behind
the head by first untying the
bottom string above the head
and leaving it hanging in front;
and then the top string next
from behind head and dispose
of it safely.

9 Remove eye protection by pulling the string
from behind the head and dispose of it safely.

12 Perform hand hygiene on gloved hands.

15 Remove gloves carefully with appropriate
technique and dispose of them safely.

10 Perform hand hygiene on gloved hands.

13 Remove rubber boots without touching them (or overshoes if
wearing shoes). If the same boots are to be used outside of
the high-risk zone, keep them on but clean and decontaminate
appropriately before leaving the doffing area.’

16 Perform hand hygiene.

14 Perform hand hygiene on gloved hands.

1 While working in the patient care area, outer gloves should be changed between patients and prior to exiting (change after seeing the last patient)

2 This technique requires properly fitted gloves. When outer gloves are too tight or inner gloves are too loose and/or hands are sweaty, the outer
gloves may need to be removed separately, after removing the apron.

3 Appropriate decontamination of boots includes stepping into a footbath with 0.5% chiorine solution (and removing dirt with toilet brush if heavily

7
{43\, World Health
soiled with mud and/or organic materials) and then wiping all sides with 0.5% chiorine solution. At least once a day boots should be disinfected by A [Ly Orga nization
==

soaking in a 0.5% chlorine solution for 30 min, then rinsed and dried.
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Secretions pool here

Intensive and Critical Care N
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REVIEW
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SN | GUIDELINES
Frequency
Suctioning catheter
Suctioning pressure
Depth of suctioning

Time of suctioning

AW N -

Continuous vs
Intermitted

7 | Normal Saline
instillation

8 | Oxygenation
9 | Hyperinflation
10 | Infection Control

11 | Closed vs Open
suctioning

| RECOMMENDED
ETS should be performed only when necessary
Should occlude less than half of the lumen of the ETT

| Should be lowest as much as possible, usually 80-120 mmHg
Minimum invasion to the length of the ETT only
Should last no longer than 15 seconds

Should be continuous rather than intermittent suctioning during the individual
suction procedure

No routine instillation of normal saline (N/S) prior to ETS

There should be pre-oxygenation by the delivery of 100% oxygen for at least 30
seconds prior to and after the suctioning procedure to prevent decrease in oxygen
| saturation

Hyper-oxygenation prior to suctioning should be combined with hyperinflation (20-

30 cmH,0)

Aseptic technique should be used for infection control

Both open and closed suction systems are recommended

https://doi.org/10.1371/journal.pone.0201743.t001
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Intensive and
Critical Care

Nursing

Endotracheal suctioning of the adult intubated

patient—What is the evidence?
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Procedures

* Non - Invasive Procedures: No break in skin, no contact
with the mucosa , no internal body cavity , examples:
Pulse taking or auscultation.

* |nvasive Procedures: Entering the body, cutting or
puncturing the skin or by inserting instruments into the
pody , examples: Colonoscopy or inserting CV lines.

WWW.AMIRSALARLIR
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Techniques

» Clean Technigues: hand hygiene, clean gloves
« Aseptic Techniques: hand hygiene, sterile gloves
 Sterile Technigues: surgical scrub, sterile gloves
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Hand Hygiene

Handwashing is the
key to Control of
Infection
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Sign up for WHO updates

L b4

€@ World Health
Organization

English  Frangais

Pycckuit  Espaiiol

NEOOEG >

4 Healthtopics Data Mediacentre Publications  Countries Programmes Governance About WHO _

Clean Care is Safer Care
w Save Lives: Clean Your Hands
About
* Tools and resources

Share your knowledge and
practice

The evidence for clean hands
Campaigning countries

Information centre

MNews and events

Waiting for rest.contextly.com...

B s O™ g

Clean Care is Safer Care

SAVE LIVES: Clean Your Hands - WHO's global
annual call to action for health workers

SAVE LIVES: Clean Your Hands 5 May 2016

¥

)
{ SEE YOUR

‘4 HANDS

HAND HYGIENE SUPPORTS
SAFE SURGICAL CARE

JOIN the Take

Tools & Resources

WWW. AMIRSALARILIR

WHO Patient Safety web site

Find out who has signed up to the
campaign

Latest WHO campaign and Hand Hygiene
news

Hand hygiene in the control of Ebola and
health system strengthening

Private Organizations for Patient Safety
(POPS) for Hand Hygiene

& The critical role of infection prevention
= and control in strengthening health
systems and achieving quality
universal health coverage
pdf, 2.05Mb
Side event at the World Health Assembly
in Geneva eon 25 May, 12:30-14:00
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. Frequently missed

(g

Back

Palm

. Most frequently missed
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HAND HYGIENE TECHNIQUE HANDWASHING TECHNIQUE

WITH ALCOHOL-BASED FORMULATION WITH SOAP AND WATER H a n d h yg i e n e : h ow

] - Use appropriate product and
' Ny technique

.

- An alcohol-based hand rub product is

preferable, if hands are not visibly
soiled

== ] - Rub hands for 20—30 seconds!

e ———

- Soap, running water and single use
towel, when visibly dirty or

contaminated with proteinaceous
material

- Wash hands for 40—-60 seconds!

WWW.AMIRSALARLIR
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RUB HANDS FOR HAND HYGIENE! WASH HANDS WHEN VISIBLY SOILED

E] Duration of the entire procedure: 20-30 seconds

Apply a palmful of the product in a cupped hand, covering all surfaces; Rub hands palm to palm;

Right palm over left dorsum with Palm to palm with fingers interlaced; Backs of fingers to opposing palms
interlaced fingers and vice versa; with fingers interlocked;

Rotational rubbing of left thumb Rotational rubbing, backwards and Once dry, your hands are safe.
clasped in right palm and vice versa; forwards with clasped fingers of right
hand in left palm and vice versa;

WWW. AMIRSALARILIR
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Clinical Microbiology and Infection 23 (2017) 409.e1-409.e4

Contents lists available at ScienceDirect CM I
.. . . . CLINICAL
Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
| —
journal homepage: www.clinicalmicrobiologyandinfection.com 3B ESCMID B

Research note

Simplifying the WHO ‘how to hand rub’ technique: three steps are as
effective as six—results from an experimental randomized crossover
trial™

S. Tschudin-Sutter " lVI L. Rotter 4, R. Frei !, D. Nogarth ', P. Hiusermann °, A. Stranden ', F
D. Pittet *, AF. Widmer |

V) Division of Infectious Diseases and Hospital Epidemiology, University Hospital Basel, Basel, Switzerland

2) Department of Clinical Microbiology, Institute of Hygiene and Medical Microbiology, Medical University Vienna, Vienna, Austria

3 Department of Dermatology, University Hospital Basel, Basel, Switzerland

4) Infection Control Program and World Health Organization Collaborating Centre on Patient Safety, University of Geneva Hospitals and Faculty of Medicine,
Geneva, Switzerland

http://dx.doi.org/10.1016/j.cmi.2016.12.030
1198-743X/© 2016 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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1. Cover all surfaces of the hands

2. Rotational rubbing of fingertips in
the palm of the alternate hand

3. Rotational rubbing of both thumbs
4 h
3

Fig. 1. Three-step hand hygiene technique.

Clinical Microbiology and Infection 23 (2017) 409.e1—409.e4
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Hand Hygiene in OR

LN og

= Ia:;‘

Surgical Hand Antisepsis

+ Performed prior to gowning and gloving
= Goal is to reduce transient and resident flora
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Figure I.3
Surgical hand preparation technique with an alcohol-based hand rub formulation

washed with soap and water.

The handrubbing technique for surgical hand preparation must be performed on perfectly clean, dry hands.
On arrival in the operating theatre and after having donned theatre clothing (cap/hat/bonnet and mask), hands must be

After the operation when removing gloves, hands must be rubbed with an alcohol-based formulation or washed with
soap and water if any residual talc or biological fluids are present (e.g. the glove is punctured).

technique for surgical hand preparation is followed (Images 1 to 17).

=8

Put approximately 5ml (3 doses) of Dip the fingertips of your right hand in
alcohol-based handrub in the palm of the handrub to decontaminate under the
your left hand, using the elbow of your nails (5 seconds)

other arm to operate the dispenser

4 5

See legend for Image 3 See legend for Image 3

7 @

See legend for Image 3 Put approximately 5ml (3 doses) of

alcohol-based handrub in the palm of
your right hand, using the elbow of your
other arm to operate the dispenser

Surgical procedures may be carried out one after the other without the need for handwashing, provided that the handrubbing

3

Images 3-7: Smear the handrub on
the right forearm up to the elbow.
Ensure that the whole skin area is
covered by using circular movements
around the forearm until the handrub
has fully evaporated (10-15 seconds)

6
See legend for Image 3

Dip the fingertips of your left hand in the
handrub to decontaminate under the
nails (5 seconds)

WWW. AMIRSALARLIR
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Figure I1.3 /
Surgical hand preparation technique with an alcohol-based hand rub formulation (Cont.) i »
By
SAA 1
- . -

'y = 4
9{’0”_—)'/ QJ’/JJ’JJA

10

Smear the handrub on the left forearm Put approximately 5ml (3 doses) of

up to the elbow. Ensure that the whole alcohol-based handrub in the palm of

skin area is covered by using circular your left hand, using the elbow of your

movements around the forearm until the other arm to operate the distributor. Rub

handrub has fully evaporated (10-15 both hands at the same time up to the

seconds) wrists, and ensure that all the steps re-
presented in Images 12-17 are followed
(20-30 seconds)

12 14

Cover the whole surface of the hands Rub the back of the left hand, including  Rub palm against palm back and forth
up to the wrist with alcohol-based han- the wrist, moving the right palm back with fingers interlinked
drub, rubbing palm against palm with a and forth, and vice-versa

rotating movement
Vi K :’\(\\\\.
/ o AR
/ 9 R
B ’/':_ _1\ ‘
15 16 17

Rub the back of the fingers by holding Rub the thumb of the left hand by rota- ~ When the hands are dry, sterile surgical
them in the palm of the other hand with ting it in the clasped palm of the right clothing and gloves can be donned
a sideways back and forth movement hand and vice versa

Repeat the above-illustrated sequence (average duration, 60 sec) according to the number of times corresponding to
the total duration recommended by the manufacturer for surgical hand preparation with an alcohol-based handrub.

WWW. AMIRSALARLIR
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Repeat the above-illustrated sequence (average duration, 60 sec) according to the number of times corresponding to
the total duration recommended by the manufacturer for surgical hand preparation with an alcohol-based handrub.
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The observer point of view Gt
Compliance with hand hygiene

COMPLIANCE

performed
hand hygiene actions (x 100)
required hand hygiene actions
(opportunities)

g} World Health Patient Safety SAVE LIVES

Organization A Word Aliancs for Safr Hlth Gare Clean Your Hands



What is the WHO Multimodal Hand Hygiene Improvement Strategy?

Based on the ONE System change

. Alcohol-based handrubs at point of care
eVIdence and and access to safe continuous water supply, soap and towels
recommendations =
from the WHO TWO Training and education

Providing regular training to all health-care workers

Guidelines on Hand

Hygiene in Health S
Care (2009) THREE Evaluation and feedback

Monitoring hand hygiene practices, infrastructure, perceptions, &
knowledge, while providing results feedback to health-care workers
made up of 8 ahdtal

o

to ~OUR Reminders in the workplace
J Prompting and reminding health-care workers

Improve hand JL
hygiene in health-

care settings ~IVE Institutional safety climate

Individual active participation, institutional support, patient participation

g} World Health Patient Safety SAVE LIVES

Organization AWorid Alance for Seer Hoalt Care Clean Your Hands



Gloves are not a substitute for hand hygine!

WWW.AMIRSALARLIR
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DIFFERENT TYPES OF DISPOSABLE GLOVES

oy S Y Y » Made of sap from Rubber Trees (Hevea
L= brasiliensis, the Para rubber tree).
>l allas s plonil L \ \ « Made with natural components, these
a5 3l (sl 1 sl ool \ gloves are biodegradable.
e ea S " :
wmmmmmm {35 o Lok} (SHgye sy
Ehmliabollsetie, i ot ey ome iges b5 w0 LATEX GLOVES

of highly ir
situations; IV i

« Nitrile rubber is known as
acrylonitrilebutadiene. It's a petroleum
based plastic

« Also known as an alternative to rubber

INDIRECT PATIENT

GLOVES NOT INDICATED (except for CONTACT precautions)
No potential for exposure to blood or body fluids, or contaminated environment

DIRECT PATIENT : taking blood pulse; ing SC and IM latex
injections; bnthma-nddmwna!h'wunt e e a ok o e SR « Generally not biodegradable
INDIRECT PATIENT EXPOSURE using the telephone, writing in the patient chart; giving oral medications;

distributing or collecting patient dietary trays; removing and replacing finen for patient bed; placing non-invasive
ventilation equipment and oxygen cannula; moving patient furniture.

NITRILEGLOVES

« Made up of synthetic material
composed of polyvinyl chloride and
plasticizes that softens the material.

« Generally means vinyl is made out of
plastic.

« Not biodegradable

VINYLGLOVES @ shameock

\l




The ,small“ hole in the glove has the size of up to 5000 nm
(102 metres) !

Variola virus

120 - 320 nm . Adeno-virus
70 -80 nm

Herpes-virus .
Polymona-virus

150 - 250 nm - 34 . E5u
Mumps-virus ’
120 - 150 nm Hepatitis-B-virus
40 - 45 nm
@
120 - 150 nm : \

Poliomyelitis-virus

IENES ca. 25 nm
100 - 120 nm

WWW. AMIRSALARLIR
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Association for Professionals in
Infection Control and Epidemiclogy

Types of gloves encountered in the healthcare setting
STERILE GLOVES

Indicated for performing any sterile procedure including but not limited to
vaginal delivery, invasive radiological procedure, central vascular device
dressing change, and accessing implanted central venous access ports.

NON-STERILE GLOVES

(e.g., nitrile, latex, medical vinyl)
Indicated in situations when there is potential for contact with
infectious material (e.g., blood, other body fluids, microorganisms).

NON-MEDICAL GLOVES

(e.q., vinyl)
May be used for food handling and some housekeeping
procedures (e.g., cleaning and disinfection).

UTILITY GLOVES

(e.q., facility, maintenance, central sterile processing)
Used for manual cleaning of instruments and decontamination
with harsh chemicals.

WWW.AMIRSALARLIR
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Association for Professionals in
Infection Control and Epidemiclogy

DO wear gloves to reduce the risk of contamination or

DON’T re-use or wash gloves (except for

to consult CDC* and WHO™* hand hygiene guidance,

/ exposure to blood, other body fluids, hazardous materials, X o .
and transmission of infection. utility gloves after being properly cleaned).

‘/ DO clean hands before putting on gloves for a sterile x DON'T substitute glove use for hand
procedure (e.g., insertion of catheter or other invasive device). hygiene.

\/ DO clean hands after removing gloves. X DON’T use non-approved hand lotions.

\/ DO clean hands and change gloves between each task (e.g., X DON’T use gloves if they are damaged
after contact with a contaminated surface or environment). or visibly soiled.

‘/ DO make sure that gloves fit you properly before x DON’T touch your face when wearing
performing any tasks. gloves.

\/ DO ensure the correct type of glove is available X DON’T wear the same pair of gloves from
if you have skin sensitivity or allergy issues. one patient to another.

‘/ DO wear gloves in hemodialysis settings for any x DON®T wear gloves in the hall; consult your
contact with the patient or the patient’s equipment. facility’s policy for exceptions.

‘/ DO follow your facility’s policy on glove use and remember x DON’T forget to remove and dispose

of gloves properly.

www.apic.org/InfectionPreventionandYou

WWW.AMIRSALARLIR



When the hand hygiene indication occurs before a contact requiring glove use, perform hand hygiene by rubbing with
an alcohol-based handrub or by washing with soap and water.

|. HOW TO DON GLOVES:

%é =

1. Take out a glove from its original box 2. Touch only a restricted surface of the
glove corresponding to the wrist (at the
top edge of the cuff)

4. Take the second glove with the bare 5. To avoid touching the skin of the 6. Once gloved, hands should not touch
hand and touch only a restricted surface  forearm with the gloved hand, tum anything else that is not defined by
of glove corresponding to the wrist the external surface of the glove to be indications and conditions for glove use
donned on the folded fingers of the
gloved hand, thus permitting to glove
the second hand
IIl. HOW TO REMOVE GLOVES:

1. Pinch one glove at the wrist level to 2. Hold the removed glove in the gloved 3. Discard the removed gloves
remove it, without touching the skin of hand and slide the fingers of the unglo-

the forearm, and peel away from the ved hand inside between the glove and

hand, thus allowing the glove to turn the wrist. Remove the second glove by

inside out rolling it down the hand and fold into the
first glove

4. Then, perform hand hygiene by rubbing with an alcohol-based handrub or by washing with soap and water

WWW. AMIRSALARLIR
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How to Remove Gloves

To protect yourself, use the following steps to take off gloves

[ 1]
\0 "

Grasp the outside of one glove at the wrist.
Do not touch your bare skin.

4

g

Hold the glove you just removed in
your gloved hand.

Turn the second glove inside out while pulling
it away from your body, leaving the first glove
inside the second.

Peel the glove away from your body,
pulling it inside out.

Peel off the second glove by putting your fingers
inside the glove at the top of your wrist.

Dispose of the gloves safely. Do not reuse the gloves.

Clean your hands immediately after removing gloves.

WWW. AMIRSALARLIR
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Glove to Glove Skin to Skin Technique

A AN

Pinch and hold the outside of the Peel downwards, away from the ,em\l,?def?m cta:evaagntg'\ﬂl&t&isng

glove near the wrist area. wrist, turning the glove inside-out. the inside-out alove with the
gloved hand.

3 i cdoved With your un-gloved hand, slide your
tinue t t e down i

el doumts o e ek

being held in your gloved hand. wrist, turning the glove inside out. outer surface of the glove.

WWW.AMIRSALARLIR
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Unidirectional
valves

I =
APL valve dioxide
absorber

Resarvoir bag
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Cleaning, Disinfection and Sterilisation

Accessible version: https://www.cdc.gov/infectioncontrol/guidelines/disinfection/

Guideline for Disinfection and
Sterilization in Healthcare
Facilities, 2008

Update: May 2019

William A. Rutala, Ph.D., M.P.H."2 David J. Weber, M.D., M.P.H."2, and the Healthcare
Infection Control Practices Advisory Committee (HICPAC)?®
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Decontamination / S
and Reprocessing Dt I P

of Medical Devices
for Health-care
Facilities
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A
-

World Health
Organization

&

& World Health Crganization and Fan American Health Organlzation, 2016



American & one
National ANSI/AAMI ST79:2010 & A1:2010
Standard (Consolidated Text)

Comprehensive guide to
steam sterilization and
sterility assurance
in health care facilities

AAMI

Association for the Advancement
of Medical Instrumentation

Developed by
Association for the Advancement of Medical Instrumentation

Approved 4 August 2010 by
Amendment 1 Approved 24 September 2010 by
American National Standards Institute Inc.
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Glossary of terms

Decontamination: Removes soil and pathogenic microorganisms from objects so they are safe to handle,
subject to further processing, use or discard. (Centers for Disease Control and Prevention [CDC] Guidelines
for Disinfection and Sterilization in Healthcare Facilities, 2008).

Cleaning: The first step required to physically remove contamination by foreign material, e.g. dust, soil. It
will also remove organic material, such as blood, secretions, excretions and microorganisms, to prepare a
medical device for disinfection or sterilization.

Disinfection: A process to reduce the number of viable microorganisms to a less harmful level. This process
may not inactivate bacterial spores, prions and some viruses.

Disinfectant: A chemical agent that is capable of killing most pathogenic microorganisms under defined
conditions, but not necessarily bacterial spores. It is a substance that is recommended for application to
inanimate surfaces to kill a range of microorganisms. The equivalent agent, which kills microorganisms
present on skin and mucous membrane, is called an antiseptic.

& wWiorld Health Qrganization and Fan American Health Organlzation, 2016
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Table 1. Level of decontamination

Cleaning The physical removal of body materials, dust or foreign material. Cleaning will
reduce the number of microorganisms as well as the soil, therefore allowing better
contact with the surface being disinfected or sterilized and reducing the risk of soil
being fixed to the surface. Removal of soil will reduce also the risk of inactivation
of a chemical disinfectant and the multiplication of microorganisms. The removal
of contamination from an item to the extent necessary for further processing or
for intended use. [ISO/TS 11139]

The destruction or removal of microorganisms at a level that is not harmful to
Disinfection health and safe to handle. This process does not necessarily include the destruction
of bacterial spores.

Sterilization The complete destruction or removal of microorganisms, including bacterial spores.

Sterility
State of being free from viable microorganisms.

Sterilization
Validated process used to render a product free from viable microorganisms.

@ wiorld Health Organization and Pan American Health Organization, 2016
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AT ALL STAGE:
Location
Facilities INSPECTION
Equipment
Management
Policies/Procedures

Figure 1. The decontamination life cycle

B ACQUISITION ‘

STORAGE
l \ 1. Purchase 4
TRANSPORT  STERILIZATION i)
2. Loan %"’”
CLEANING

DISINFECTION

TRANSPORT INSPECTION
Decontamination lifecycle model
AcguisN At all stages
o ‘ Location
Facilities
USE Equipment PACKAGING
il Management
ol Policies/Procedures \%' . DISPOSAL
b & 1. Scrap
“ 2. Return to lender
e STORAGE STERILIZATION gspas
3 Reum an Wwe  The sterile supply cycle
TRANSPORT

Source: Health Building Note 13 (HBN13), Department of Health, United Kingdom, 2004

@ World Health Qrganization and Pan American Health Organization, 2016

Inspection &
Tray Assembly
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Spaulding Classification System

* In 1968, Dr. Earle Spaulding devised a rational
approach to disinfection and sterilization that is
still in use today

* He believed that mstruments and equipment should be
reprocessed according to the nature of the item and the
level of risk associated with their intended use

* This 1s referred to as Spaulding's Classification System
and 1t has been refined and retained over the years,
because it 1s so clear and logical

* The three (3) categories he described were critical,
semi-critical and non-critical

| oygel il ol 6l oyl sloin VAT Jlo o (LaIoMLE) Loes olKisls - cnsiolang S Earle Spaulding 5o
Dl S vase eolatu] bl sla oy guis adl ol p |y « 0 5 Sgacas
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Table 2. Policy for the local decontamination of reusable equipment according

to the Spaulding classification

Risk category Recommended level Examples of medical devices
of decontamination

High (critical) Sterilization Surgical instruments,
[tems that are involved with a break implants/prostheses, rigid endoscopes,
in the skin or mucous membrane syringes, needles

or entering a sterile body cavity

Intermediate (semi-critical) Disinfection (high level) Respiratory equipment, non-invasive
ltems in contact with mucous flexible endoscopes, bedpans, urine
membranes or body fluids bottles

Low (non-critical) Cleaning (visibly clean) Blood pressure cuffs, stethoscopes

ltems in contact with intact « "~
& world Health Qrganization and Fan American Health Organlzation, 2016
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Suggested policy for laryngoscope blades

A suggested laryngoscope disinfection and storage policy might include the following.

9/ d/”b//"

Infection Control Policy: High-Level Disinfection of Laryngoscope Blades ,/, .._/4/ '

/ 41" r/a

Laryngoscopes blades, non-CSR* reprocessing:

After use, all laryngoscope blades must be
thoroughly cleaned prior to high-level disinfection or
sterilization. Note: At a minimum, all laryngoscope
blades will undergo at least high-level disinfection

in between patient uses consistent with the CDC/
HICPAC Guidelines for Preventing Health-Care
Associated Pneumonia, 2003.

The handle of the light source for the laryngoscope,
a noncritical device, will be disinfected in between
uses with a surface disinfectant and returned to a
clean storage location.

When using a high-level disinfectant (eg, ortho-
phthalaldehyde, glutaraldehyde, hydrogen
peroxide, etc), the basin of disinfectant should

be kept covered at all times. The effective
concentration of the high-level disinfectant should
be monitored daily. Check concentration with test
strip prior to each use based on manufacturer’'s
recommendations.

Immerse the blade in the high-level disinfectant for
the amount of time specified by the manufacturer of
the disinfectant. Review the directions on the label
of the high-level disinfectant prior to use as well.

Remove blade from disinfectant and rinse
thoroughly under running water.

Dry the blade thoroughly.

Place the individual blade in a clear, plastic bag and
return it to its clean storage location.

*CSR = Ceniral sterile reprocessing.

This suggested policy is provided by Russell N. Olmsted,
MPH, CIC, president, Applied Epidemiology Solutions, Inc,
Ann Arbor, Michigan. Olmsted is a subcontractor to Pation
Healthcare for issues related to infection prevention and
control.

Laryngoscopes reprocessed in CSR*:

After use, the blade is placed in the soiled
equipment basin and returned to CSR.

The handle of the light source for the laryngo-
scope will be disinfected using a surface disin-
fectant and returned to a clean storage location.

CSR will reprocess the blade using a washer-
sterilizer or other method described by the blade
manufacturer.

After the laryngoscope blade has been cleaned,
CSR personnel will place it in an open basin for
steam sterilization. (Alternative: Place in peel
pouch and seal.)

After sterilization, CSR personnel will assure the
blade has been reprocessed properly and then
place the individual blade in a clear plastic bag
and return it to its clean storage location.

For blades received from other areas, CSR will
notify the area that the laryngoscope blade is
ready to be picked up.

All areas are to be responsible for adequate
backup supply in order to avoid a shortage from
occurring.

Testing laryngoscope light source/handle
and blade

If testing of light source and blade is desired,
observe proper hand hygiene practice and
remove/partially remove the blade from the
package, attach to light source, and test.
Following test, insert blade back into the package
and place in clean storage location.

Be certain to apply this policy to all areas where
laryngoscopes are used, for example, code carts,
emergency department, anesthesia carts, difficult
airway boxes or carts, etc.




Reprocessing of Rigid Laryngoscopes
JHI 2008, 68:101; ICHE 2007, 28:504; AJIC 2007, 35: 536

Limited guidelines for reprocessing laryngoscope’s blades and handles

Many hospitals consider blade as semicritical (HLD) and handle as
noncritical (LLD)

Blades linked to HAIs; handles not directly linked to HAIs but
contamination with blood/OPIM suggest its potential and blade and handle
function together

Ideally, clean then HLD/sterilize blades and handles (UNCHC-blades
wrapped in a tray-Sterrad; handle wrapped in tray [without batteries]-
steam); the blades and handles placed together in a Ziploc bag. Blades and
handles checked for function prior to packaging.
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loint Commission

What's needed for reprocessing,
storage of laryngoscope blades?

Copyright © 2011. OR Manager, Inc. All rights reserved. 888/707-5814.
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Clean and D‘S'wedal ’
DeSeort 96,‘2,1.0 ‘
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CLEANING - DISINFECTING - STERILISING

’ d/ﬂb//')

an ~..—"/ 9J'uﬂ is

Parts

st bag

Ourter bag

Patient wabes howsing

CHing (ntemal part of patient cxnnedni
Patient connector

Vake dis

Expiration connector

Chrygen resensir Bag ot showm)
Resereoir howsing ind. cap and
werew o {rok shovw)
Supporting sTap

Chrygen supply tube {rot shown)
Adapter for tube (not showm]
Extension tube (nod shown]
Splash quard {not shown]
Kameplate

‘Window with snap fzstener
Conrecior

Ikt wabez housing
Sovew c2p (swo paits]

Clean - disinfect - sterilise the entire resuscitation equipment after use on patients in environments containing infectious diseases or in

accordance with bocal procedures
Farts exposed o expiratory gases:

Paris not exposed to expiratory gases:

i,

Do not disassemble parts
further than shown

Singla shutter patiant vale,

omplata
|_ 5000 511 —|

X L2

!l:plmlm lent vakie
qi 1 ﬂ:.s::;?

l:l:ﬂli‘-i :{l':l ME0005E 65 503

Face mask

Sk 0 w. boring

N0 3748 D

=)

SRui

000 315 D06 ]
san 2 & i
000 316 D0 =

S 3
000317 000
Smu s
00317 000

-0
00319 000

Unbution matk coff from dome.
Befiora washing, boili
remawe stapper fom

304 D00 503

The figure shows the resusdtator disassembled for cleaning, disinfecting, sterilising
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Cleaning is the most complex and important step in the processing of medical devices because if
a device is not clean it cannot be disinfected or sterilized.

/ I—organic Matter

=

“If it's not clean... Infect i :
, o I nfectious Microorganisms I
it can't be sterile 9

(Spaulding)

“If it’s not clean ... it can’t be sterile”
Dr Earle Spaulding — Temple University (Philadelphia) : 1939
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a
FUNDAMENTAL ROLE OF CLEANING a:?;m’/V ’

Cleaning is the first and most essential step before any process of disinfection or sterilization can
be carried out.

Figure 8. Sequence of events for cleaning: from point-of-use to inspection

rinse off at point sort manual cleaning inspection
of use

POINT-OF-USE PREPARATION OF DEVICES FOR DECONTAMINATION

Preparing devices at the point of use does not replace the cleaning process - it is the beginning
of the cleaning process.
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Cleaning chemicals (detergents)
These agents have a function of reducing surface tension and cut through fat and organic matter.

Considerations when selecting a detergent

Follow the manufacturer’s recommendation for the type of soiling against which the detergent is effective
Follow the manufacturer’s recommendations for compatibility with the device to be cleaned

Select the appropriate cleaning agent to use with an ultrasound cleaner

Degree of water hardness — choose the appropriate detergent based on the manufacturer’s guidelines

Do not substitute unless approved by the manufacturer

Figure 10. Detergent preparation using precise measurement of water
and concentrated detergent for dilution
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Properties associated with ideal cleaning agents

* Emulsification

* Saponification

e Surfactation

* Dispersion and suspension
* Peptization

* \Water softening

* Free rinsing

* Non-toxic
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Enzymatic (proteolytic) cleaners

Cross soil should first be removed by rinsing with detergent and water. If blood or exudates have dried or
hardened, soaking in a warm solution of an enzymatic cleaner is required. Cleaning agents containing
enzymes to break down proteinaceous matter may be used for sensitive equipment if the equipment
manufacturer approves their use.

Note the recommendations of the manufacturer of the enzymatic solution for dilution, temperature and time

REMEMBER

Enzymatic cleaners are not disinfectants; they only remove protein from surfaces.

Rubber or nitrile gloves are recommended when handling enzymatic solutions- enzymatic cleaners
will degrade latex gloves

WWW.AMIRSALARLIR
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A mild alkaline detergent is preferred for manual cleaning, ultrasonic cleaning, or one of the several types of
instrument washers. Mild alkaline detergents (pH range, 8.0 — 10.8) are more efficient cleaning agents for
surgical instruments than neutral pH detergents or surfactant-based detergents. It is recommended that
facilities work with chemical suppliers to determine the best detergent required as this will be dependent on
the facilities’ water quality.

Chemical residue has the potential to cause tissue irritation.

REMEMBER

Only use appropriate detergents for instrument cleaning in the SSD. Detergents used for home
cleaning or laundry use are not suitable for the cleaning of medical devices or instruments.

Preparation of detergent solutions

Chemicals, like disinfectants and detergents, function best at their optimal dilution - making a
stronger solution does not necessarily mean it will be more effective.

WWW.AMIRSALARLIR
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Soaking of instruments in disinfectant prior to cleaning

Soaking of instruments in 0.5% chlorine solution or any other disinfectant before cleaning is not
recommended for the following reasons:

* [t may damage/corrode the instruments

* The disinfectant may be inactivated by blood and body fluids, which could become a source of
microbial contamination and formation of biofilm

* Transportation of contaminated items soaked in chemical disinfectant to the decontamination area
may pose a risk to health-care workers and result in inappropriate handling and accidental damage

* May contribute to the development of antimicrobial resistance to disinfectants

WWW.AMIRSALARLIR
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The cleaning action

All cleaning action requires a solvent (warm water) and friction or rubbing to remove the dirt using a
detergent to suspend the dirt and exposure time to the detergent. Warm water increases the activity of some
chemicals. There is always a minimal exposure time required to obtain the maximum benefit from the
detergent and the cleaning process as observed with hand hygiene.

Figure 11. Cleaning circle: all factors are essential ™

Many factors affect the cleaning cycle

Mechanical _
| Time
Action
Detergent
Temperature Concentration
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Rinsing

Rinsing following cleaning is necessary to remove loosened soil and residual detergent. Rinse all devices
thoroughly after cleaning with water to remove residues, which might react with the disinfectant/ sterilant.
Perform the final rinse of lumens of intravascular/ intrathecal devices with commercially-prepared, sterile,
pyrogen-free water or reverse osmosis processed water.

Note: Distilled water is not necessarily sterile or pyrogen-free.
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Spaulding classification of chemical disinfectants

Vegetati Nonlipid L|p|.d -
Level of . medium-
- g Spores B ve Fungi & small .
disinfection - . size
bacteria viruses 4
viruses
High + * + o I + o
Inter-
mediate i - - = b ©
Low . - + +/- +/- +

* high-level disinfectants may not be able to kill large numbers of spores
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Journal of Hospital Infection 78 (2011) 163—170

Available online at www.sciencedirect.com

Journal of Hospital Infection

journal homepage: www.elsevierhealth.com/journals/jhin

Review
Disinfection: is it time to reconsider Spaulding?
G. McDonnell**, P. Burke P

a
Disinfection Bacteria Fungi Viruses
level Vegetative | Mycobacteria | Spores Enveloped/ Non-enveloped/
lipid non-lipid
High + + + + + +
Intermediate + + - + + +
Low + - - + + -

Source: Spaulding EH. Chemical disinfection and antisepsis in the hospital. J Hosp Res 1957:9:5-31.
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Table 1

Hierarchy of microbial resistance to disinfectants and sterilants, based on McDonnell
(2007). Micro-organisms are listed in order (highest to lowest) of known resistance
to disinfectant inactivation, but this will vary depending on the disinfectant. It
cannot be taken for granted that efficacy against micro-organisms with higher
resistance will be effective against micro-organisms lower in the list

Micro-organism

Examples

Prions

Bacterial spores
Protozoal oocysts
Helminth eggs
Mycobacteria

Small, non-enveloped
viruses

Protozoal cysts

Fungal spores

Gram-negative bacteria

Vegetative fungi and algae

Vegetative helminths

and protozoa
Large, non-enveloped viruses
Gram-positive bacteria
Enveloped viruses

Scrapie, Creutzfeld—]akob disease,

chronic wasting disease

Bacillus, Geobacillus, Clostridium
Cryptosporidium

Ascaris, Enterobius

Mycobacterium tuberculosis,

M. terrae, M. chelonae

Poliovirus, parvoviruses, papilloma viruses

Giardia, Acanthamoeba

Aspergillus, Penicillium

Pseudomonas, Providencia, Escherichia
Aspergillus, Trichophyton, Candida,
Chlamydomonas

Ascaris, Cryptosporidium, Giardia

Adenoviruses, rotaviruses

Staphylococcus, Streptococcus, Enterococcus
Human immuneodeficiency virus, hepatitis
B virus, herpes simplex virus

Source: McDonnell G. Antisepsis, disinfection and sterilization: types, action and
resistance. Washington, DC: ASM Press; 2007.
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Figure 19. Descending order of resistance to germicidal activity J U’A}b/’/’,
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of chemical disinfectants against various microorganisms

LEVEL OF
MICRO-ORGANISMS EXAMPLES DISINEECTION
0 0 o ¥ o
PRIONS og% A Agents for Creutzfield-Jakob disease PRION REPROCESSING
BACTERIAL SPORES Bacillus subtilis, Clostridium STERILIZATION
sporogenes, Clostridium difficile, etc.
COCCIDIA o Cryptosporidium
MYCOBACTERIA /:47‘ Mycobacterium tuberculosis HIGH LEVEL
‘ 7 DISINFECTION
NONLIPID OR ,". LY Poliovirus, Coxsackie virus, INTERMEDIATE LEVEL
SMALL VIRUSES \" 0’0) Rhinovirus, etc. DISINFECTION
|
FUNGI Q) Trichophyton spp., Cryptococcus spp.,
‘ //< Candida spp.etc.
.
VEGETATIVE N ™ Pseudomonas aeruginosa, E. coli, Staph. LOW LEVEL
BACTERIA =4 '? aureus, Salmonella spp., Neisseria DISINFECTION
‘ == meningitidis, Enterococci, etc.
LIPID OR Herpes simplex, Cytomegalovirus,
MEDIUM-SIZED g\ Respiratory syncytial, Hepatts B,
VIRUSES Human Immunodeficiency Virus (HIV), etc.

Reproduced from Damani N. Manual of Infection Prevention and Control. Oxford: Oxford University Press, 2012.
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Table 11. Summary of the antimicrobial activity of commonly-used disinfectants d d/m’/'/"

and their recommended concentrations and properties st ol e
Disinfectant ANTIMICROBIAL ACTIVITY OTHER PROPERTIES
Bacteria | Mycobacteria | Spores Viruses Stability | Inactivation | Corrosive/| Irritant/
Enveloped  Non- by organic | damaging |sensitizing
enveloped matter
Alcohol )
60-70% . Yes .Ye? Slight No
(ethanol or T " _ ++ ++ (in closed | (fixative) (lens
isopropanol) container) cements)
Chlorine-
releasing
agents ++t ++ +Ht +t ++ No Yes Yes Yes
(0.5-1%
available No
chlorine) (<1 day)
Clear +H+ ++ - ++ + Yes No Slight Yes
soluble
Phenolics
(1-2%)
Clutaral- o it s it it Moderate No No Yes
dehyde (2%) (14-28 days) | (fixative)
Peracetic No No Slight Slight
acid . e+ . 4t 4+ (<1 day)
(0.2-0.35%)
Peroxygen . Moderate Yes Slight No
compounds +++ + + +++ + (? days)
(3-6%)

Disinfectants are chemical agents and may be harmful, irritant or corrosive and may cause damage
by contact with eyes or mucous membranes, by inhalation of vapours or by absorption through
the skin. In addition, environmental disinfectants can damage fabrics, metals and plastics.

WWW. AMIRSALARILIR



&

% s
[ 502/ r /. S
’{’u'—/:/’v 1380 J sa

Guideline for Disinfection and Sterilization in Healthcare Facilities (2008)

Hydrogen
Peroxide /
Chemical Hydrogen Peracetic Acid Peracetic Acid
Charasterics Peroxide (7.5%) (0.2%) Glutaraldehyde (22.0%) OPA (0.55%) (7.35%/0.23%)
High-level disinfectant | 30 minutes @ | Not Applicable 20-90 minutes @ 12 minutes @ 20°C, | 15 minutes @
claim 20°C 200-25°C 5 minutes @ 25°C in 20°C
AER
Sterilization Claim 6 hours @ 20°C | 12 minutes @ 10 hours @ 20°-25°C None 3h@ 20°C
50-56°C
Activation No No Yes (alkaline glutaraldehyde) No No
Reuse life (number of 21 days Single use 14-30 days 14 days 14 days
days a product can be
reused as determined
by re-use protocol)
Shelf life stability (time 2 years 6 months 2 years 2 years 2 years
a product can remain
in storage (unused))
Disposal Restrictions None None Local (no U.S. EPA Local (no U.S. EPA None
regulations exist but some | regulations exist but
states and local authorities | some states and local
have disposal restrictions) authorities have
disposal restrictions)
Materials Compatibility Good Good Excellent Excellent No data
Monitor MEC of Yes (6%) No Yes (1.5% or higher) Yes (0.3% OPA) No
solution
Safety Serious eye  |Serious eye and Respiratory irritant Eye irritant, stains skin| Eye irritant
irritant (safety skin irritant
glasses) (concentrated
solution)
Processing Manual or Automated Manual or automated Manual or automated Manual
automated
Organic material Yes Yes Yes Yes Yes
resistance
OSHA exposure limit 1 ppm TWA None None (The ceiling limit None Hydrogen
recommended by the Peroxide - 1
American Conference of ppm (time-
Governmental Industrial weighted
Hygienists is 0.05 ppm.) average for a
conventional 8-
hour workday.)
Cost profile (per + (manual) +++++ + (manual) ++ (manual) ++ (manual)
cycle)! ++ (automated) (automated) ++ (automated)
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Table 5. Summary of advantages and disadvantages of chemical agents used as
chemical sterilants’ or as high-level disinfectants

Sterilization Method

Advantages

Disadvantages

Peracetic .

No activation required

Materials compatibility concerns (lead,

Relatively inexpensive
Excellent materials compatibility

Acid/Hydrogen « Odor or irritation not significant brass, copper, zinc) both cosmetic
Peroxide and functional
Limited clinical experience
Potential for eye and skin damage
Glutaraldehyde * Numerous use studies published Respiratory irritation from

glutaraldehyde vapor

Pungent and irritating odor
Relatively slow mycobactericidal
activity

Coagulates blood and fixes tissue to
surfaces

Allergic contact dermatitis
Glutaraldehyde vapor monitoring
recommended

Hydrogen Peroxide

*® & & & & &

No activation required

May enhance removal of organic matter and organisms
No disposal issues

No odor or irritation issues

Does not coagulate blood or fix tissues to surfaces
Inactivates Cryptosporidium

Use studies published

Material compatibility concerns (brass,
zine, copper, and nickel/silver plating)
both cosmetic and functional

Serious eye damage with contact

Ortho-
phthalaldehyde

e & & &

Fast acting high-level disinfectant

No activation required

Odor not significant

Excellent materials compatibility claimed

Does not coagulate blood or fix tissues to surfaces
claimed

Stains skin, mucous membranes,
clothing, and environmental surfaces
Repeated exposure may result in
hypersensitivity in some patients with
bladder cancer

More expensive than glutaraldehyde
Eye irritation with contact

Slow sporicidal activity

Peracetic Acid

* & & @& o

-

Rapid sterilization cycle time (30-45 minutes)

Low temperature (50-55°C) liquid immersion sterilization
Environmental friendly by-products (acetic acid, Oz, H20)
Fully automated

Single-use system eliminates need for concentration
testing

Standardized cycle

May enhance removal of organic material and endotoxin
No adverse health effects to operators under normal
operating conditions

Compatible with many materials and instruments

Does not coagulate blood or fix tissues to surfaces
Sterilant flows through scope facilitating salt, protein,
and microbe removal

Rapidly sporicidal

Provides procedure standardization (constant dilution,
perfusion of channel, temperatures, exposure)

Potential material incompatibility (e.g.,
aluminum anodized coating becomes
dull)

Used for immersible instruments only
Biclogical indicator may not be
suitable for routine monitoring

One scope or a small number of
instruments can be processed in a
cycle

More expensive (endoscope repairs,
operating costs, purchase costs) than
high-level disinfection

Serious eye and skin damage
(concentrated solution) with contact
Point-of-use system, no sterile
storage
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American Journal of Infection Control 41 (2013) 52-55

Contents lists available at ScienceDirect

AllC

American Journal of Infection Control

American Journal of
Infection Control

journal homepage: www.ajicjournal.org

Original research article
Disinfection and sterilization: An overview

William A. Rutala PhD, MPH *P*, David J. Weber MD, MPH P

? Hospital Epidemiology, University of North Carolina Health Care System, Chapel Hill, NC
b Division of Infectious Diseases, University of North Carolina School of Medicine, Chapel Hill, NC
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WA. Rutala, D.J. Weber / American Journal of Infection Control 41 (2013 ) 52-55

Table 1

Methods for disinfection and sterilization of patient care items and environmental surfaces*

S3

Level of microbial

Process inactivation Method Examples (with processing times) Health care application (examples)
Sterilization Destroys all microorganisms, High temperature Steam (~40 min), dry heat (1-6 hr depending on Heat-tolerant critical (surgical
including bacterial spores  Low temperature temperature) instruments) and semicritical
Liquid immersion Ethylene oxide gas (~ 15 hr), hydrogen peroxide gas patient care items
plasma (28-52 min), ozone (~4 hr), hydrogen Heat-sensitive critical and semicritical
peroxide vapor (55 min) patient care items
Chemical sterilants™: >2% glut (~ 10 hr); 1.12% glut Heat-sensitive critical and semicritical
with 1.93% phenol (12 hr); 7.35% HP with 0.23% patient care items that can be
PA (3 hr); 8.3% HP with 7.0% PA (5 hr); 7.5% HP immersed
(6 hr): 1.0% HP with 0.08% PA (8 hr); =0.2% PA
(12 min at 50°C-56°C)
High-level Destroys all micro-organisms Heat automated Pasteurization (65°C-77°C, 30 min) Heat-sensitive semicritical items (eg,

disinfection (HLD) except high numbers of

bacterial spores

Intermediate-level

disinfection mycobacteria, most
viruses, most fungi
but not bacterial spores
Low-level Destroys vegetative bacteria,
disinfection some fungi and viruses

but not mycobacteria
Or spores

Destroys vegetative bacteria,

Liquid immersion

Liquid contact

Liquid contact

Chemical sterilants/HLDs': =2% glut (20-45 min);
0.55% OPA (12 min); 1.12% glut with 1.93%
phenol (20 min); 7.35% HP with 0.23% PA
(15 min); 7.5% HP (30 min); 1.0% HP with 0.08%
PA (25 min); 400-450 ppm chlorine (10 min);
2.0% HP (8 min); 3.4% glut with 26% isopropanol
(10 min)

EPA-registered hospital disinfectant with label
claim regarding tuberculocidal activity
(eg, chlorine-based products, phenolics,
improved hydrogen peroxide exposure
times at least 1 min)

EPA-registered hospital disinfectant with no
tuberculocidal claim (eg, chlorine-based
products, phenolics, improved hydrogen
peroxide, quaternary ammonium compounds-
exposure times at least 1 min) or 70%-90%
alcohol

respiratory therapy equipment)
Heat-sensitive semicritical items (eg,

GI endoscopes, bronchoscopes,

endocavitary probes)

Noncritical patient care item (blood
pressure cuff) or surface with
visible blood

Noncritical patient care item (blood
pressure cuff) or surface (bedside
table) with no visible blood

EPA, Environmental Protection Agency; FDA, Food and Drug Administration; GI, gastrointestinal; glut, glutaraldehyde; HP, hydrogen peroxide; OPA, ortho-phthalaldehyde; PA,

peracetic acid; ppm, parts per million.

WWW.AMIRSALARLIR



54

Table 2

WA. Rutala, D.J. Weber / American Journal of Infection Control 41 (2013) 52-55

o
g

& z 4
o{yv-’.‘_/"/ 3 J 18 [ ia

summary of advantages and disadvantages of chemical agents used as chemical sterilants® or as high-level disinfectants

Sterilization method

Advantages

Disadvantages

Peracetic acid/hydrogen peroxide

Glutaraldehyde

Hydrogen peroxide

Ortho-phthalaldehyde

Peracetic acid

Improved hydrogen peroxide (2.0%);
high-level disinfectant

No activation required

» Odor or irritation not significant

« Numerous use studies published

Relatively inexpensive
Excellent material compatibility

No activation required

May enhance removal of organic matter and organisms
No disposal issues

No odor or irritation issues

Does not coagulate blood or fix tissues to surfaces
Inactivates Cryptosporidium

Use studies published

Fast acting high-level disinfectant

No activation required

Odor not significant

Excellent materials compatibility claimed

Does not coagulate blood or fix tissues to surfaces
claimed

Rapid sterilization cycle time (30-45 min)
Low temperature (50°C-55°C) liquid
sterilization

Environmental friendly by-products (acetic acid, 02, H20)
Fully automated

Single-use system eliminates need for concentration
testing

Standardized cycle

immersion

+ May enhance removal of organic material and endotoxin

No adverse health effects to operators under normal
operating conditions
Compatible with many materials and instruments

« Does not coagulate blood or fix tissues to surfaces

Sterilant flows through scope facilitating salt, protein,
and microbe removal

« Rapidly sporicidal

Provides procedure standardization (constant dilution,
perfusion of channel, temperatures, exposure)

No activation required

No odor

Nonstaining

No special venting requirements

Manual or automated applications

12-month shelf life, 14-day reuse

8 min at 20°C high-level disinfectant claim

Material compatibility concerns (lead, brass, copper, zinc)
both cosmetic and functional

Limited clinical experience

Potential for eye and skin damage

Respiratory irritation from glutaraldehyde vapor
Pungent and irritating odor

Relatively slow mycobactericidal activity (unless other
disinfectants added such as phenolic, alcohol)
Coagulates blood and fixes tissue to surfaces

Allergic contact dermatitis

Material compatibility concerns (brass, zinc, copper, and
nickel/silver plating) both cosmetic and functional
Serious eye damage with contact

Stains protein gray (eg, skin, mucous membranes,
clothing, and environmental surfaces)

Limited clinical experience

More expensive than glutaraldehyde

Eye irritation with contact

Slow sporicidal activity

Anaphylactic reactions to OPA in bladder cancer patients
with repeated exposure to OPA through cytsoscopy
Potential material incompatibility (eg, aluminum anod-
ized coating becomes dull)

Used for immersible instruments only

One scope or a small number of instruments can be
processed in a cycle

More expensive (endoscope repairs, operating costs,
purchase costs) than high-level disinfection

Serious eye and skin damage (concentrated solution)
with contact

Point-of-use system, no sterile storage

An AER using 0.2% peracetic acid not FDA-cleared as
sterilization process but HLD

Material compatibility concerns because of limited clin-
ical experience

Antimicrobial claims not independently verified

Organic material resistance concerns because of limited
data
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Table 3
Summary of advantages and disadvantages of commonly used sterilization technologies
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Sterilization method Advantages

Disadvantages

Steam Nontoxic to patient, staff, environment

Cycle easy to control and monitor

Rapidly microbicidal

Least affected by organic/inorganic soils among
sterilization processes listed

Rapid cycle time

Penetrates medical packing, device lumens

Safe for the environment

Leaves no toxic residuals

Cycle time is =28 minutes and no aeration necessary
Used for heat- and moisture-sensitive items since
process temperature <50°C

Simple to operate, install (208 V outlet), and monitor
Compatible with most medical devices

Only requires electrical outlet

Penetrates packaging materials, device lumens
Single-dose cartridge and negative-pressure chamber
minimizes the potential for gas leak and ETO exposure
Simple to operate and monitor

« Compatible with most medical materials

Hydrogen peroxide
gas plasma

100% Ethylene oxide

ETO mixtures

8.6% ETO/91.4% HCFC
10% ETO/90% HCFC
8.5% ETO[/91.5% CO,

e Penetrates medical packaging and many plastics
e Compatible with most medical materials
e Cycle easy to control and monitor

Safe for the environment and health care worker

Vaporized hydrogen .
peroxide « It leaves no toxic residue; no aeration necessary
e Fast cycle time, 55 min
e Used for heat and moisture sensitive
items (metal and nonmetal devices)
Ozone Used for moisture and heat-sensitive items

Ozone generated from oxygen and water (nontoxic)
No aeration needed because of no toxic by-products
FDA cleared for metal and plastic instruments
including some instruments with lumens

Deleterious for heat-sensitive instruments

Microsurgical instruments damaged by repeated exposure
May leave instruments wet, causing them to rust
Potential for burns

Cellulose (paper), linens, and liquids cannot be processed

Endoscope or medical device restrictions based on lumen internal
diameter and length (see manufacturer's recommendations)

Requires synthetic packaging (polypropylene wraps, polyolefin pouches)
and special container tray

Hydrogen peroxide may be toxic at levels greater than 1 ppm TWA

Requires aeration time to remove ETO residue

ETO is toxic, carcinogenic, and flammable

ETO emission regulated by states but catalytic cell removes 99.9%
of ETO and converts it to CO2 and H20

ETO cartridges should be stored in flammable liquid storage cabinet
Lengthy cycle/aeration time

Some states (eg, CA, NY, MI) require ETO emission reduction of
90%-99.9%

CFC (inert gas that eliminates explosion hazard) banned in 1995
Potential hazards to staff and patients

Lengthy cyclefaeration time

ETO is toxic, carcinogenic, and flammable

Medical devices restrictions based on lumen internal diameter
and length; see manufacturer's recommendations, eg, stainless
steel lumen 1-mm diameter, 125-mm length

Not used for liquid, linens, powders, or any cellulose materials
Requires synthetic packaging (polypropylene)

Limited materials compatibility data

Limited clinical use and comparative microbicidal efficacy data
Limited clinical use (no published data on material compatibility/
penetrability/organic material resistance) and limited microbicidal
efficacy data

CFC, Chlorofluorocarbon; ETO, ethylene oxide; FDA, Food and Drug Administration; HCFC, hydrochlorofluorocarbon; TWA, time-weighted average.
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Table 4. A summary of decontamination processes and measurements for validation

and their application

PROCESS WHAT IS MEASURED AND WHEN?
Cleaning Daily Per item
Use of detergent and disinfectant Cleaning results by visual control
or by using a cleaning test
Disinfection Daily Per load
Use of disinfectant by concentration, Time of exposure
temperature and pH of disinfectant
Chemical Per process
sterilizers Biological indicator
Chemical indicators
Physical indicator
Per item
External indicators
Moist heat Daily Per process

(steam sterilizers)

Bowie-Dick test for steam penetration

in porous loads (pre- vacuum autoclave)
(Helix test for hollow lumen instruments,
if available.) Clean the chamber every week

Biological indicator

Chemical indicators

Physical parameters met as per PQ
Per item

External indicators

& world Health Qrganization and Fan American Health Organlzation, 2016
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Management of endoscopes, endoscope reprocessing, and storage areas
during the COVID-19 Pandemic

e This document provides best practice recommendations with respect to endoscope handling,
endoscope reprocessing, and storage area management during the COVID-19 pandemic.
e As more evidence becomes available, some of these suggestions may require subsequent updates.

DISINFECTION, HANDLING, AND ENDOSCOPE STORAGE

Question: Does standard manual cleaning followed by high-level disinfection eradicate SARS-CoV-27?

Recommendation:
e Based on available evidence, standard manual cleaning followed by high-level disinfection (HLD)
should be effective at eradicating SARS-CoV-2(1). At this time no changes to the reprocessing of
Gl endoscopes are recommended.
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- / Table 12. Types of endoscopic procedures
> d/”l//’/” Types of endoscopes Rigid endoscope Flexible endoscope Level of decontamination
- . A

& & a4 example example
/9S8P0 s

Invasive — passed into Arthroscope Nephroscope Sterilization by steam
normally sterile body Laparoscope Angioscope or a low temperature
cavities or introduced Cystoscope Choledochoscope method e.g. gas plasma
into the body through

a break in the skin
or mucous membrane

Non-invasive in contact Bronchoscope Gastroscope High-level disinfection,
with intact mucous Colonoscope e.g. immersion in
membrane, but does not Bronchoscope glutaraldehyde, peracetic
enter sterile cavities acid, chlorine dioxide

© World Health Organization and Pan Amerkcan Health Organlzation, 2016
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Types of endoscopes

To be sterile (steam) To be high-level disinfected (in AER)
« Rigid Arthroscopes + Flexible gastroendoscopes

« Rigid Laparoscopes « Colonoscopes

« Rigid Hysteroscopes + Duedonoscopes

« Cardio Telescopes + Flexible Hysteroscopes

« Mediastinoscopes + Flexible Cystoscopes

« Rigid Cystoscopes + Nasendoscopes

« Rhinoscopes - Transoesophageal

« Rigid uteroscopes Echocardiography (TOE) Probes

» Flexible uteroscopes

To be sterile (gas)

Flexible Choledochoscopes and laparoscopes

http://lwww.newcastle-hospitals.org.uk
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Suction valve
Distal tip

Remote switches

Bending section

% Vent hole
gk/water valve

Up/Down angulation lock Anti-reflux valve

Up/Down angulation knob
e Biopsy valve

Channel opening

Insertion tube stiffness control

Right/Left angulation lock
Right/Left angulation knob

Boot

Connector to video processor

Suction connector Universal cord

Light guide
;Nr supply connector

Water supply connector

Q n
e Light source connector

Copyright © 2016 AORN, Inc. All rights reserved. Used or adapted with permission.
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Figure 23. Anatomy of an endoscope showing channels that require cleaning
and penetration of disinfectants

Suction Valve

Air/Water Valve

V,E pay e Insartion Tube

Nozzle

Water Bottle
Connection

s Biopsy/Suction Channel (Working Channel} 1 Suction
m Air Channel . Water Channel Connection|

Source: Courtesy of Olympus KeyMed, United Kingdom

u&.f‘%‘ )0
Iyl ol dz s 9aAT 50

ah K

oS il

A\

\ ey
ol aliio Lyl

o auie JUIS

3 o4y

- el (o g JUI
. g Ul

- ol Juls

WWW.AMIRSALARLIR

4 b{/ﬂb{’ﬁ)/

4 z 4
/9S8P 9 s s

Jib



J A Q”/

& z 4
a{rj’—/."/ 3 J 1) S n

Table 13. Stages of reprocessing for flexible endoscopes

Stage Why
Bedside procedure To remove readily detachable organic matter. This will help to reduce the
(pre-clean) possibility of drying and causing channel blockages, especially if there is a delay

before manual cleaning takes place

Leak test To ensure the integrity of the endoscope. Any damage to the outer surface could
allow body fluids or chemicals into the internal workings of the endoscope

Manual clean Brushing of accessible channels and flushing of all channels to remove organic
matter. This stage will also allow the detection of channel blockages

Rinsing To remove detergent residues that may affect the performance of the disinfectant
Drying To expel excess fluid that may dilute the disinfectant
Disinfection To eradicate potentially pathogenic microorganisms, i.e. bacteria, including

mycobacteria and viruses

Rinsing To remove disinfectant residues that could cause a harmful effect to the patient

Drying To expel excess fluid before use on the patient or storage

@ World Health Organization and Pan Amerkcan Health Organization, 2016
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Essential Elements of a Reprocessing Program for 4 JJUU/ / ’
Flexible Endoscopes - Recommendations of the i
Healthcare Infection Control Practices Advisory

Committee

Preface

The Healthcare Infection Control Practices Advisory Committee (HICPAC) is a federal advisory committee
chartered to provide advice and guidance to the Centers for Disease Control and Prevention (CDC) and the
Secretary of the Department of Health and Human Services (HHS) regarding the practice of infection control

and strategies for surveillance, prevention, and control of healthcare-associated infections, antimicrobial
resistance and related events in United States healthcare settings. At the July 2015 HICPAC Meeting, CDC
asked HICPAC for guidance on ways to improve facility-level training and ensuring competency for
reprocessing endoscopes. To develop recommendations for HICPAC to consider, a HICPAC workgroup was
formed that contained the following key stakeholder organizations: Accreditation Association for Ambulatory
Health Care (AAAHC), Association for the Advancement of Medical Instrumentation (AAMI), American
Gastroenterological Association (AGA), American Society for Gastrointestinal Endoscopy (ASGE), Association of
periOperative Registered Nurses (AORN), Association for Professionals in Infection Control and Epidemioclogy
(APIC), Centers for Medicare & Medicaid (CMS), Council of State and Territorial Epidemiologists (CSTE), DNVGL
Healthcare, Food and Drug Administration (FDA), International Association of Healthcare Central Service
Material Management (IAHCSMM), Public Health Agency of Canada (PHAC), Society of Gastroenterology
Nurses and Associates (SGNA), Society for Healthcare Epidemiology of America (SHEA), and The Joint
Commission (TJC). The Workgroup provided updates and obtained HICPAC input at the November 2015, March
2016, and July 2016 HICPAC Meetings. HICPAC voted to finalize the recommendations at the July 2016
meeting. Additional information about HICPAC is available on the HICPAC Website
(https://www.cdc.gov/hicpac/).

Last update: January 25, 2017
From: https://www.cdc.gov/hicpac/recommendations/flexible-endoscope-reprocessing.html
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1. Pre-cleaning
a. Pre-clean flexible endoscopes and reusable accessories by following the device manufacturer’s
instructions for use (IFU). Perform pre-cleaning immediately following completion of the
endoscope procedure to help prevent the formation of biofilm.
2. Leak Testing
a. For endoscopes that require leak testing, perform the leak test using manufacturer’s IFU after
each use and prior to manual cleaning. Leak testing detects damage to the external surfaces
and internal channels of the endoscope that can lead to inadequate disinfection and further
damage of the endoscope.

.

Manual Cleaning
a. Perform meticulous manual cleaning including brushing and flushing channels and ports
consistent with the manufacturer’s IFU before performing high-level disinfection (HLD) or
sterilization. Perform manual cleaning within the timeframe specified in the manufacturer’s
[FU. Manual cleaning is the most critical step in the disinfection process since residual organic
material can reduce the effectiveness of HLD and sterilization.
4. Visual Inspection
a. After manual cleaning, visually inspect the endoscope and its accessories. Visual inspection
provides additional assurance that the endoscope and its accessories are clean and free of
defects. Complex devices such as flexible endoscopes may require the use of lighted
maghnification or additional methods to assist with the inspection process.

Last update: January 25, 2017
From: https://www.cdc.gov/hicpac/recommendations/flexible-endoscope-reprocessing.html
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Essential Steps for Flexible Endoscope Reprocessing

5. Disinfection or Sterilization
a. Following cleaning and visual inspection perform HLD or sterilization in accordance with the
manufacturer’s [FU. Carefully review and adhere to the endoscope manufacturer’s
reprocessing instructions and to the IFU for chemicals or sterilants and any equipment (e.g.,
automated endoscope reprocessors) used for reprocessing to help ensure that effective
disinfection occurs.
6. Storage
a. After reprocessing is complete, store endoscopes and accessories in a manner that prevents
recontamination, protects the equipment from damage, and promotes drying. Store processed
flexible endoscopes in a cabinet that is either:
1. of sufficient height, width, and depth to allow flexible endoscopes to hang vertically

without coiling and without touching the bottom of the cabinet OR
2. designed and intended by the manufacturer for horizontal storage of flexible endoscopes

7. Documentation
a. Maintain documentation of adherence to these essential steps each time an endoscope is
reprocessed. Documentation is essential for quality assurance purposes and for patient tracing
in the event a look back is necessary.

Last update: January 25, 2017
From: https://www.cdc.gov/hicpac/recommendations/flexible-endoscope-reprocessing.html
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Cycle of Endoscopes Processing

Acquisition ‘
1. Purchase

2. Loan
3. Repair

Leak FAIL
Testing
v

Transport
v Cleaning

vi

Precleaning

. High-Level

Disinfection
or
Liquid Chemical
Sterilization
Vil

Inspection
vl

Packaging
and
Sterilization
vl

Disposition

1. Decontaminate
and repair

2. Discard

Copyright © 2016 AORN, Inc. All rights reserved. Used or adapted with permission.
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Rinsing (first)

Freshly drawn potable tap water”” must be used to remove detergent residues.

Rinsing (second)

This stage is essential to remove disinfectant residues, which could be harmful to the patient if not removed.
One of the major causes of post-endoscopic infection or pseudo-infection is due to recontamination during
the final rinse. Infections with Pseudomonas species and atypical mycobacteria have been reported. The
higher risk procedures where recontamination may be an issue are cystoscopy, bronchoscopy and ERCP. The
use of filtered (0.22 pm) or sterile water is recommended for these endoscopes. To avoid the build-up of
disinfectant residues, this rinse water should be discarded after each use.

i world Health Crganization and Pan American Health Organlzation, 2016
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Table 1. The Positions, as Expressed in Published Guidelines, of Several Organizations Regarding Drying Flexible Endoscopes Using 70% Alcohol Followed by Forced or
Compressed Air

After High-Level Disinfection,
a Tap-Water Rinse

After “Liquid Sterilization,”

a Sterile-Water Rinse .
Reprocessing the endoscope

Before storage  before the first patient of the day

Between-Patient Procedures Before Storage  Between-Patient Procedures

ACCP, AAB (60) Unclear Recommended Unclear Recommended Not Recommended
AORN (1-4.,37.40) Not recommended Recommended Not recommended Not Recommended Recommended

APIC (6,38) Recommended Recommended Not recommended Recommended Not Recommended
ASGE (57) Recommended Recommended Recommended Recommended Not Recommended
ASTM (11) Recommended Recommended Not applicable Not applicable Not Recommended
BSG (17) Not recommended Recommended Not recommended Recommended Recommended
CSGNA (9) Recommended Recommended Not recommended™* Recommended Not Recommended
ESGE (12) Recommended Recommended Not applicable Not applicable Recommended
FDA-CDC (10,28.,41.,44,50-52.59) Unclear To be “considered” Unclear Unclear Not Recommended
FSDE (14) Not recommended Recommended Not recommended Recommended Recommended*

GSA (16) Not recommended' Recommended Not recommended Recommended Recommended ***
MACID (15) Recommended Recommended Not recommended Recommended Not Recommended ****
Multi-society Guideline (5,58) Recommended Recommended Unclear* Unclear Not Recommended
Muscarella (33,35) Recommended Recommended Recommended Recommended Not Recommended ++
Queensland Government (Australia) (13) Recommended Recommended Recommended Recommended Not Recommended
SGNA (7.8,35) Recommended Recommended Recommended Recommended Not Recommended

*Onlv if an automated endoscope reprocessor (AER) is used.

tTn small units or isolated areas where neither water filtration nor regular bacteriological water monitoring is practical, then alcohol flushing and air drving between each case is recommended for routine endoscopy and colanoscopy.

FThis multi-society guideline will be updated in the near future to be in agreement with SGNA's guidelines (personal communication with lead author; 05-03-06).

“+*Recommended, especially for duodenoscopes.

#+HOnly recommended if surveillance cultures of the endoscope are taken in the morning before the first patient and bacterial overgrowth is identified.

+CSGNA intends to revise its guidelines to be in agreement with SGNA's guidelines (personal communication with CSGNA; 01-09-05).

++0nlv under a few circumstances is drying the endoscope before the first patient of the day recommended (34).

AORN = Association of periOperative Registered Nurses; ASGE = American Society for Gastrointestinal Endoscopy; APIC = Association for Professionals in Infection Control and Epidemiology; SGNA = Society of Gastroenterology
Nurses and Associates; CSGNA = Canadian Society of Gastroenterology Nurses and Associates; ASTM = American Society for Testing and Materials; ESGE = European Society of Gastrointestinal Endoscopy; FSDE = French Society of
Digestive Endoscopy; MACID = Manitoba Advisorv Committee on Infectious Disease; GSA = Gastroenterological Society of Australia; CDC = Centers for Disease Control and Prevention; FDA = Food and Drug Administration; BSG =
British Society of Gastroenterology.

Lawrence F. Muscarella, Am J Gastroenterol 2006:101:2147—-2154
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Endoscopy Processing Room - One Room Design
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EXERA  EVIS©40/140/240 & EXERA™ 160-Series GI Endoscopes EXERA  EVIS"40/140/240 & EXERA™ 160-Series Gl Endoscopes
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ENDOSCOPE STORAGE CABINET

M W&

AS300 HYSIS DSC800 Soluscope EDC Olympus ED200 Steelco
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ENDOSCOPE STORAGE CABINET

« Store flexible endoscopes
In a drying cabinet*

*Drying cabinet: A medical device
designed for storage of flexible
endaoscopes that circulates continuous

HEFA-filtered arr through each
enaoscope channel and within the cabinel

Copyright © 2016 AORN, Inc. All rights reserved. Used or adapted with permission.
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ENDOSCOPE STORAGE CABINET

(—p

» If a drying cabinet is not available, g \\E
store flexible endoscopes in a [
closed cabinet with HEPA-filtered °
alr that provides positive pressure
and allows air circulation

Copyright © 2016 AORN, Inc. All rights reserved. Used or adapted with permission.
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Recommendation

Maximum Safe Storage Times for Flexible Endoscopes

Professional
Organization
Recommendations

Studies

Facility Variables

e 3 hours to 1 month

¢ 48 hours to 56 days

e Type of endoscopes

e Processing
effectiveness

e Compliance with IFU
e Storage conditions

e Frequency of use

e Patient population

Copyright © 2016 AORN, Inc. All rights reserved. Used or adapted with permission.
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ESGE-ESGENA guideline for quality assurance in reprocessing: d
Microbiological surveillance testing in endoscopy e djm"// /' ?
o/! ~. s J 118 Jn

a.Inadequate reprocessing of endoscopes and accessories Table 1 Weaknesses and defi-
- Inadequate cleaning (e. g. inadequate manual cleaning and brushing of endoscope channels) ciencies in endoscope reproces-
- Contaminated cleaning accessories (e. g. cleaning brushes) sing (modified from reference

- Use of unsuitable orincompatible detergents and disinfectants [12])

- Inadequate concentrations and contact time of agents

- Contaminated or time-expired solutions

- Contaminated rinsing water

- Fixed organic material (biofilm)in endoscopes, water pipes, containers, or washer-disinfectors

- Use of nonsterile accessories in invasive diagnosis and treatment (e. g. nonsterile biopsy forceps, polypectomy
snares)

- Inadequate reprocessing of water bottles (e. g. no sterilization)

- Use of tap waterin water bottles

b. Inadequate transport and storage of endoscopes

- Insufficient drying before storage (e. g. Pseudomonas spp.)

- Inappropriate storage conditions

c. Contaminated or defective washer-disinfector

- Contaminated pipes, containers, etc.

- Contaminated final rinsing water

- Mechanical[electronic defects of washer-disinfector

- Incorrect use of washer-disinfector (e. g. wrong connections)

- Lack of regular maintenance of washer-disinfector according to manufacturer’s recommendations

d.Design limitations and damaged endoscopes

- Small lumina, branched channels, not accessible to cleaning brushes

- Damage to the surfaces (internal and external) of the endoscope, providing potential for contamination

e. Contaminated water in the endoscopy unit

- Contaminated main water pipes/supply

- Contaminated orinadequate water supply systems (filtration etc.)

Beilenhoff U et al. ESGE - ESGENA guideline for quality assurance in reprocessing... Endoscopy 2007; 39: 175-181
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Contaminated or defected washer-disinfector: -C
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Definitions: Environmental cleaning: cleaning and disinfection (when indicated) of environmental surfaces
(e.g., bed rails, mattresses, call buttons, chairs) and surfaces of noncritical patient care
equipment (e.g., IV poles, stethoscopes).

Patient care areas: any area where patient care is directly (e.g., examination room) and
indirectly (e.g., medication preparation area) provided and the surrounding healthcare
environment (e.g., patient toilets) within general and specialized patient areas.

Figure 7. Two-bucket
mopping system

Figure 6. Cleaning cart setup, including
color-coded buckets for different
environmental cleaning solutions (e.g.,
disinfectants, detergents)

Figure 8. Three-bucket
mopping system
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ppendix C — Examples of high-touch surfaces in selected patient areas - . A

Appendix C - Example of high-touch surfaces in a specialized patient area o5t s 1 J s
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High touch surfaces include, but are not limited to:
bed rails tray table IV poles
bed frames bedside table blood-pressure cuff

moveable lamps handles



4’ wﬂu//’

3/! -. '/’ r'1 n'v'/.

Figure 1. Contact transmission pathway showing role of environmental surfaces, role of environmental

cleaning, and hand hygiene in breaking the chain of transmission

Contaminated Contaminated hands
environmental surfaces or gloves of healthcare
Colonized, or and noncritical personnel, caretakers, Susceptible
infected patients equipment visitors patients
[}
E Environmental cleaning breaks pathway ﬁ Glove removal and hand hygiene breaks pathway

A colonized or infected patient can contaminate environmental surfaces and non-critical equipment.
Microorganisms from these contaminated environmental surfaces and non-critical equipment can be transferred
to a susceptible patient in two ways — the first way is if the susceptible patient makes contact with the
contaminated surfaces directly (e.g., touches the contaminated surfaces), the second way is if a healthcare
personnel, caretaker or visitors makes contact with the contaminated surfaces and then transfers the
microorganisms to the susceptible patient. Contaminated hands or gloves of healthcare personnel, caretakers or
visitors can also contaminate environmental surfaces in this way. Proper handwashing and environmental cleaning
can prevent transfer of microorganisms to healthcare personnel, caretakers, visitors and to susceptible patients.
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Figure 2. Chapter outlines and overall framework for the best practices
Chapter 2: Cleaning Programs
Organizational Staffing and Infrastructure Policies and ?g:gg:;:(ng'
Elements Training and supplies procedures Ard audic
/Chapter 3: Supplies and equipment h (Chapter 4: Procedures E

« Products for environmental cleaning
- Supplies and equipment for environmental
cleaning

- Personal protective equipment for
environmental cleaning

- Care and storage of supplies, equipment,

and personal protective equipment

o >

« General environmental cleaning
techniques

- General patient areas

- Patient area toilets

- Patient care area floors

- Spills of blood or body fluids

- Specialized patient areas

« Noncritical patient care equipment
« Methods for assessment of cleaning

and cleanliness
e _J
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Table 10. Uses of chlorine and recommended solution strengths”

Use Available chlorine ppm*
Blood spills 10,000
Laboratory discard jars 2,500
General environmental disinfection 1,000
Disinfection of clean instruments 500
Infant feeding bottles and teats 125
Food preparation areas and catering equipment 125
Eradication of Legionella from the water supply system,
depending on exposure time 5-50
Hydrotherapy pools

Routine 1.5-3

If contaminated 6-10
Routine water treatment 1.5-1
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Best Practices for Environmental Cleaning in Healthcare Facilities in Resource-Limited Settings
Appendix E — Chlorine disinfectant solution preparation

o
g

Appendix E - Chlorine disinfectant solution preparation ,},Jg;/,/,vy,fj,.vr“
Example 1 — Using Liquid Bleach

Chlorine in liquid bleach comes in different concentrations. Any concentration can be used to make a dilute
chlorine solution by applying the following formula:

[% chlorine in liquid bleach /% chlorine desired] — 1 = Total parts of water for each part bleach’
Example: To make a 0.5% chlorine solution from 3.5%%* bleach:
[3.5%/0.5%] - 1=7 -1 = 6 parts water for each part bleach

Therefore, you must add 1 part 3.5% bleach to 6 parts water to make a 0.5% chlorine solution.

 “Parts” can be used for any unit of measure [e.g. ounce, litre or gallon) or any container used for measuring, such as a
pitcher.

* In countries where French products are available, the amount of active chlorine is usually expressed in degrees chlorum.
One degree chlorum is equivalent to 0.3% active chlorine.

Example 2 — Using Bleach Powder

If using bleach powder”, calculate the amount of bleach to be mixed with each litre of water by using the
following formula:

[% chlorine desired /% chlorine in bleach powder] x 1 000 = Grams of bleach powder for each litre of
water

Example: To make a 0.5% chlorine solution from calcium hypochlorite (bleach) powder containing 35% active
chlorine:

[0.5%/35%] x1000=0.0143 x 1000 =14.3

Therefore, you must dissolve 14.3 grams of calcium hypochlorite (bleach) powder in each litre of water used to
make a 0.5% chlorine solution.

" When bleach powder is used; the resulting chlorine solution is likely to be cloudy (milky)

Example 3 — Formula for Making a Dilute Solution from a Concentrated Solution

Total Parts (TP) (H20) = [% Concentrate / % Dilute] — 1

Example: To make a 0.1% chlorine solution from 5% concentrated solution. L-L; e _ 1 —
Calculate TP (H20) = [5.0%./0.1%] - 1 =50 -1 =49 Gy e 3

Take 1 part concentrated solution and add to 49 parts boiled (filtered if necessary) water.

Source: AVSC International (1999). Infection Prevention Curriculum. Teacher’s Manual. New York, p.267.

Interim Infection Prevention and Control Guidance for Care of Patients with Suspected or Confirmed Filovirus

Haemorrhagic Fever in Health-Care Settings, with Focus on Ebola [PDF — 24 pages], p. 24 - — 1 = 49
https://www.who.int/csr/resources/publications/who-ipc-guidance-ebolafinal-09082014. pdf 0 - 1
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CLA-BSI CA-UTI
Central Line associated Bloodstream Infection Catheter associated Urinary Tract Infection

\e;_‘:_
"3

S

. Ventilator Associated Pneumonia J (j'/!)b“/ ’/,’
WWW.AMIRSALARIIR st I s S



& s

& z 4
9{’0”_—)'/ QJ’/JJ’JJA

DIAGNOSING AND MANAGING
VENTILATOR-ASSOCIATED PNEUMONIA
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Exogenous sources of micro-organism

%

(1) Hands of health-care worker

(2) Ventilator circuit

(3) Biofilm of endotracheal tube

Mechanism for pneumonia

Pneumonia occurs when colonized
secretions are inhaled into the lungs

through the endotracheal tube Pneumonia
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Guidelines for the prevention of ventilator-associated pneumonia in adults in Ireland d d /!Jb/ / b
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Appendix 3: Sample VAP care bundle

1 | Sedation reviewed and, if appropriate, stopped each day.

2 | Patient assessed for weaning and extubation each day.

3 | Avoid supine position. Aim to have the head of bed elevated to at least 30°.

4 | Use chlorhexidine as part of daily oral care (0.12-2.0% applied 6-hourly).

5 | Use subglottic secretion drainage in patients likely to be ventilated for more than 48 hours.

Adapted from Scottish Intensive Care Society Audit Group/NHS National Services Scotland VAP

(e
Fﬂdhmmmdnmmmslﬂm

Prevention Bundle

Health Service Executive
Health Protection Surveillance Centre

25-27 Middle Gardiner Street Dublin 1 Ireland
Tel +353 1 876 5300 Fax +353 1 856 1299
Email hpsc@hse.ie www.hpsc.ie
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wean Ventilator-Associated Pneumonia

p 5 VAP 1s the leading cause of nosocomial infection in the ICU and reflects

60”a of all deaths attributable to nosocomial infections. Pncumoma rates are

much hugher 1n mechanically veatdated patients due to the actificial anrway, which

mereases the opportuuty for aspuation and colomzation
Hygiene

Wean Patient...

* As soon as clinically indicated
Aspiration
FIRIHULDIE Prevent Contamination...

Of respiratory therapy equipment

« Of ventilator circuits
Prevent

© Wear gloves when in contact with ventilator
Contaminetion

Hand Hygiene...

© Wash hands before & after contact with patient or ventilator
* Alcohol foam or gel are appropriate alternatives

Aspiration Precautions...

* Elevate head of bed 30°
* Drain ventilator circuit condensate before repositioning patient
* Drain condensate away from patient

* Wash hands

W mb qu' h mds!
TEL T
BIC KA /4

woees. bjc.org

108 -y pas skt
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*VENTILATION - REDUCING THE RISK* \\
*Avoid intubation if possible: use noninvasive positive pressure ventilation whenever possible (QOE: 1)

*Minimize sedation: manage ventilated patient without sedatives whenever possible (QOE: I1); interrupt sedation once a day for patients

without contraindications (QOE: I); pair spontaneous awakening trial (SAT) with spontancous breathing trial (SBT) (QOE: IT)

*Maintain and improve physical conditioning : provide early exercise and mobilization (QOE: II)

sACCOMPANYING MEASURES \
«Education

*Measuring performance, providing feedback

slmprovement in the overall safety culture in healthcare

*Public reporting

*PREVENTIVE MEASURES

*Change of the ventilator circuit only if visibly soiled or malfunctioning (QOE: 1)

+ Selective oral or digestive decontamination (QOE: 1) ONLY IN HOSPITALS WITH LOW BASELINE RATES OF ANTIBIOTIC RESISTANCE

+ Endotracheal tube with subglottic drainage of seeretions (QOE: II)

* Regular oral eare with chlorhexidine (QOE: IT)

* Prophylactic probiotics (QOE: IT)

«(YOE: 1I: Elevate the head of the bed to 30-45  Ultrathin polyurethane endotracheal tube cuffs; Automated control of endotracheal tube cuff pressure;
Saline instillation before racheal suctioning: mechanical twoth brushing
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Strategies to reduce VAP

Avoid intubation whenever possible .

Consider noninvasive ventilation whenever possible.

Prefer oral intubations to nasal unless contraindicated .

Keep head elevated at 30-45° In the semi-recumbent body position .
Daily oral care with chlorhexidine solution

Daily sedation vacation if feasible and assessment of readiness to
extubate .

Avoid re intubation whenever possible .

Routine change of ventilator circuits is not required .
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Strategies to reduce VAP

Monitor endotracheal tube cuff pressure

Prefer endotracheal tubes with a subglottic suction port to
prevent pooling of secretions around the cuff leading to
microaspiration.

The heat moisture exchanger may be better than the heated
humidifier.

Closed endotracheal suction systems may be consider than the
open suction.

Periodically drain and discard any condensate that collects in
the tubing of a mechanical ventilator.
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Catheter-associated urinary tract infection (CAUTI)

Indwelling Urinary Catheter
Key Concept ~

A drainage tube that is inserted into the
urinary bladder (includes neobladder)
through the urethra, is left in place, and is
connected to a collection system. This
includes a collection system that is used for
irrigation of any type or duration (e.g.,
intermittent, continuous).

*Also called a Foley catheter

Urinary Catheter
Dr. Frederick Foley

* Developed in the 1920s
by Dr. Frederick Foley

¢ The urinary catheter was
originally an open system
with the urethral tube
draining into an open
container.

¢ Inthe 1950s, a closed
system was developed in
which the urine flowed
through a catheter into a
closed bag.

Hemmels Tirimssry Trarl wivh 4 wieirre e Flass




Skin where catheter is
placed can be dirty

Urine Drainage Bag

4/ A Q”/

How patients with urinary catheter SISEEAp S i

can get infected with germs

k | Organisms from the
environment can travel

along outside of the
tubing into the bladder

Hand or glove touching
the catheter can be dirty

Bladder

t
Catheter

* Entry during
insertion

* Bacteria movement
up the catheter

' Urethra

(Urinary tract
entrance)

* Breaks in the catheter tubing
or drainage bag

* Contamination of the catheter
tubing or drainage bag




Disrupting the Lifecycle of the Urinary Cheter

1. Preventing Unnecessary and Improper Placement

4. Preventing 2. Maintaining
Catheter 7 Awareness &

Replacement , Proper Care of
‘ Catheters

3. Prompting Catheter Removal




Figure 6.2. Bladder Bundle Example
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Bladder Bundle

® A.septic insertion and proper mailntenance 1s

paramo unt.

b Bladdcr ultrasound may avoid inclwelling

catheterization.

e Condﬂm or intermittent catheterization in

ﬂ_pp mprlate PE]_['].EHES.

o DD not usec l'hf: lﬂdW‘EMlﬂg Cﬂ_thﬁtﬁf LlﬂlESS you

must!

o E‘:‘Eﬂ.l‘l}r ]‘."EH"IDVHJ Df 'E}JE CEIIhEtE‘[' LlSiﬂg I'El"ﬂiﬂdﬁ'fﬂ or

SIDP DI'C]EI'S dppcars WEI.['I'HIHTECL

Jt Comm | Qm;-:f Patient S.-:Iﬁ 2009 Septﬁmbcr; 35(9):
449-455.
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C.A.U.T.l. Bundle

Remember:
No catheter

means no
CAUTI!
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Closed Urinary Drainage

Do not lie on tubing

Hang bag on frame of bed
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Figure 6.4. Early Removal of Urinary Catheter Protocol UL AV
Nurse Driven Protocol:
Early Removal of Urinary Catheter
24 hours post
insertion - Does
——————— No ap&i:!'t‘m Yes Resssessment Ramove
cathater and criteria for angd document catheter when
assess ®r retun B continued use? 1 need for W oriteria or
of SDOTEANEOUS continued use comtinues use
vousng every § hours no longer met
Criteria for Confinved Use
« Chemical paralysis/sedation
Continue to « Hemodynamicinstability
Yes | asses voidsing « Incontinence posing a risk to skin
s x:g‘,;"z‘"m""'; integrity (skin maceration,
a3 ordered. incontinence associated dermatitis,
> stage II pressure ulcer)
« Comfort care/end of life

» Movement intolerance or severe
impairment: trauma to head, neck,
spine, pelvis/abdomen; neurological
surgery, or rectal surgery

« Need strict urinary output
measurement
v : - Epidural catheter
Call provider for fav N1312

Source: Protocol published with permission from Shari Nersinger, Highland Hospital, Rochester, NY
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1in20

About 1 in 20 patients gets
an infection each year while
receiving medical care.

© Elsevier 2004. Infectious Diseases 2e - www.idreference.com

About 41,000 bloodstream ‘
infections strike hospital

patients with central lines

each year.

http://www.cdc.gov/vitalsigns 27
AR p://w gov/ g About 37,000 bloodstream

111fEﬁL.t1(J11§:: happen each year
to kidney dialysis patients

WWW. AMIRSALARILIR with central lines.



Incidence density
Events per 1000 device-days

Central venous catheter (CVC)
2.7/1000 catheter-days

PICCs
2.1/1000 catheter-days

Tunneled CVCs
1.6/1000 catheter-days

Peripheral venous catheters
0.5/1000 catheter-days

Implantable port systems
0.1/1000 catheter-days

Maki. Mayo Clin Proc 2006;81:1159
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Risk for
CLABSI
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Single use Antiseptic a
I

Hand or glove
touching the line

can be dirty

How patients with central lines can
get infected with germs

Central line

Where medicines Skin where line

are injected can

is placed can

get dirty be dirty

WWW < http://www.cdc.gov/vitalsigns
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Prevention of Bloodstream Infections

Hand hygiene

Adhere to aseptic technique

Maximal sterile barrier precautions

Chlorhexidine rather than povidone-iodine for skin antisepsis
Avoiding femoral access

Single lumen if possible

Remove catheter as soon as possible

Good work organization

No guidewire exchange

No routine catheter change

WWW.AMIRSALARLIR



Antiseptic Non Touch
Technique (ANTT)

ANTT aims to prevent the contamination of
wounds and other susceptible sites, by ensuring
that only uncontaminated equipment or sterile
fluids come into contact with susceptible or
sterile body sites during clinical procedures.

* Always wash hands effectively
* Never contaminate Key parts
* Touch non- key parts with confidence

» Take appropriate infective precautions

WWW.AMIRSALARLIR
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Protect patients every time with...
6 Actions for Safe Aseptic Technique

The ANTT-Approach

Risk Assessment
Select Standard or Surgical-ANTT according to the
technical difficulty of achieving asepsis

Manage the Environment

rom  Avoid or remove contamination risks

Decontaminate & Protect
Hand cleaning, personal protective equipment (PPE),
disinfecting equipment, surfaces and Key-Parts

Use Aseptic Fields
General, Critical and Micro Critical Aseptic Fields
protect Key-Parts & Key-Sites

Use Non-Touch Technique

Key-Parts must only come into contact with other
Key-Parts & Key-Sites

Prevent Cross Infection

1 Safe equipment disposal, decontamination

& hand cleaning

[ANTT)
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Aseptic Non-Touch Technique (ANTT)
Key parts: Key parts are the most critical parts of Key sites: Key sites are medical device
the procedural equipment, that if contaminated are access sites or open wounds

likely to cause infection. For example: syringe tip,
needle, catheter tip, patient skin, gauze swab,
cannula tip

WWW.AMIRSALARLIR



Category 1B Recommendations: Strongly recommended for
implementation and supported by some experimental, clinical,
or epidemiologic studies, and a strong theoretical rationale

CATHETER REPLACEMENT & GUIDEWIRE USE

1. There is no need to replace peripheral catheters more frequently than every
72-96 hours to reduce risk of infection and phlebitis in adults.

2. Replace peripheral catheters in children only when clinically indicated.

3. Do not routinely replace CVCs, PICCs, hemodialysis catheters, or pulmonary
artery catheters to prevent catheter-related infections.

4. Do not use guidewire exchanges routinely for non-tunneled catheters to
prevent infection.

5. Do not use guidewire exchanges to replace a non-tunneled catheter
suspected of infection.

6. Use a guidewire exchange to replace a malfunctioning non-tunneled
catheter if no evidence of infection is present.

http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf



-
Major Areas Of Emphasis {"‘”W ’

. Educating and training healthcare personnel who insert and maintain
catheters;

. Using maximal sterile barrier precautions during central venous catheter
insertion;

. Using a > 0.5% chlorhexidine (CHG) preparation with alcohol for skin
antisepsis;

. Avoiding routine replacement of central venous catheters as a strategy to
prevent infection

. Using antiseptic/antibiotic impregnated short-term central venous catheters
and chlorhexidine impregnated sponge dressings if the rate of infection is not
decreasing despite adherence to other strategies (i.e., education and training,
maximum barrier precautions, and > 0.5% chlorhexidine preparations with
alcohol for skin antisepsis);

. Performance improvement by implementing bundled strategies, and

documenting and reporting rates of compliance with all components of the
bundle as benchmarks for quality assurance and performance improvement.

http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf
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Prevention of Surgical Site Infection
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e
STOP INFECTIONS

AFTER SURGERY
WHAT'S THE

Patients develop infections when bacteria gef into
incisions made during surgery. These affect
patients in both..

WHAT'S THE

SOLUTION?

A range of precautions - before, during and
after surgery - reduces the risk of infection

WWW. AMIRSALARLIR



_/-w BEFORE & snr”

. a
o{"ﬂ.:/."/ 3 S il S in
Myl SURGERY

Ensure patients Do not shave Only use Use chlorexidine surgical scrub
bathe or shower patients antibiotics when alcohol-based technigue:
recommended antiseptic hand wash or
solutions to alcohol-based
prepare skin handrub
% o

DURING P Y/

SURGERY gy

D ——Q—

Limit the number of people Ensure all surgical equipment
and doors being opened is sterile and maintain asepsis
throughout surgery

\%h_ AFTER

== SURGERY

©

Do not continue antibiotics to prevent Check wounds for infection
infection - this is unnecessary and and use standard dressings
contributes to the spread of on primary wounds

antibiotic resistance

WWW. AMIRSALARLIR
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Nine strong recommendations —
preoperative measures (1)

Patients with known nasal carriage of S. aureus should receive
perioperative intranasal applications of mupirocin 2% ointment with or
without a combination of CHG body wash.

MBP alone (without the administration of oral antibiotics) should NOT
be used in adult patients undergoing elective colorectal surgery.

In patients undergoing any surgical procedure, hair should either NOT
be removed or, if absolutely necessary, should only be removed with a
clipper. Shaving is strongly discouraged at all times, whether
preoperatively or in the operating room.

Surgical antibiotic prophylaxis (SAP) should be administered before the
surgical incision, when indicated.

Single use Antiseptic

@G @@

77, World Health

Y fea
8 Organization



Nine strong recommendations —
preoperative measures (2)

SAP should be administered within 120 min before @
Incision, while considering the half-life of the antibiotic.

Surgical hand preparation should be performed either
by scrubbing with a suitable antimicrobial soap and @
water or using a suitable alcohol-based handrub before
donning sterile gloves.

Alcohol-based antiseptic solutions based on CHG for
surgical site skin preparation should be used in patients
undergoing surgical procedures.

77X\ World Health

¥V - -
84 Organization



Nine strong recommendations —
Intra & postoperative measures

Adult patients undergoing general anaesthesia with
endotracheal intubation for surgical procedures should @
receive 80% fraction of inspired oxygen intraoperatively

and, if feasible, in the immediate postoperative period for
2—6 h.

Surgical antibiotic prophylaxis administration should not
be prolonged after completion of the operation v

772X\, World Health

i) Vv 5 I
84 Organization
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correct use of antibiotics and
surgical technigues help stop the
spread of antibiotic resistance

Preventative measures can
reduce SSis by 39% (as shown in

I a pilot study in 4 African countries)

$SlI surveiliance needs to be
an integral part of programmes
to prevent infections

W
Team work, good communication and “ “
staff engagement support SSI prevention

WWW. AMIRSALARLIR



Many Risk Factors Influence SSI

Preop Factors Perioperative Team Factors Organizational/Management Factors

Lack of traffic control

(i too many i room) Insufficient skin < Financial constraints
4 antiseptics
Lack of hand hygiene == Improper surgical _% Contaminated <= Poor team communication
hand antisepsis environment

== Poor leadership

Improper surgical
attire

Patient body colonization ==p- Inadequate

surgical prophylaxis

<==1Increased hospital
days

Unsterile instruments s=p

Lack of preop shower ==p 4= Surgical irrigation

Use of staples or
Steri-strips® =% 4= Non-coated sutures .
Surgical

Outcome

Lack of
discontinuation of ==
antibiotics at 24 h
Workload and
shift patterns

4= (besity
Use of Drains=

Poor staff ==p
levels

MRSA or MSSA 4= Diabetes
nasal colonization ™

Poor surgical
technique

Contamination
<« of incision

—
Use of staples ==p

; Contaminated postop
Infection at _ 4= Smoking environment =
another site ) ) I Environment and Inadequate staffing

Lack of reqogln_g —- Desngn,‘ availability, A physical plant for postop care
of antibiotic and maintenance of == problems (eg, air
i equipment : !
« ;rggr]]tlg PoHPPIESEILE handing system) 4 Lack of Foley catheter
4= Lack of hand hygiene = removal within 48 h
Patient Factors Surgeon Factors Work Environmental Care Delivery Problems

Factors

& AORN Conrerence s o
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CLASSIFICATION OF ANTIBIOTICS ;

4 z 4
a{n;’!-—j"/ 3 J 1) S n

GLYCOPEPTIDES
AM'N&?‘;Y:?;"DES Teicoplanin
Y Vancomycin
B-LACTAMS
CARBAPENEMS
PENICILLINS Imipenem CEPHALOSPORINS
Meropenem 1st — 4th Generation
FLUOROQUINOLONES OXAZOLIDINONES
(E;profﬂl:xac.m Linezolid
vofloxacin
Nalidixic Acid
N,IEA::OUDFS MISCELLANEOUS
LINCOSAMIDES mniromycin Metronidazole
Clindamycin X (iazft'::m\é?:'" Tetracyclines
{ 1
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Protect every patient every time.

4 Actions to prevent antibiotic-resistant
~ infections in healthcare.

Prevent infections
from catheters
and after surgery.

Prevent bacteria
from spreading.

v Improve hand hygiene. ¥ Get cultures and start antibiotics promptly,

especially in the case of sepsis.
¥ Use catheters only when needed. Use gloves, gowns, and dedicated

equipment for patients who have ¢ Use cultures to reassess the need for
resistant bacteria, antibiotics and stop antibiotic treatment as
soon as they are no longer needed.

v Follow recommendations for safer surgery
and catheter insertion and care.

v Know about antibiotic-resistant
HAI outbreaks in your hospital ¥ When antibiotics are necessary, use the
and region (e.g. promote coordinated appropriate antibiotic in the proper dosage,
action for prevention). frequency, and duration,

NATIONAL ACUTE CARE HOSPITALS

Healthcare-associated infections (HAI) are infections patients can get while
receiving medical treatment in a healthcare facility. Working toward the elimination
of HAls is a CDC priority. For more information on HAI prevention progress, visit:
www.cde.gov/hai/progress-report/index.html.

| cuesis D

CENTRAL LINE-ASSOCIATED

v" Remove catheters from patient as soon as
they are no longer needed.

BLOODSTREAM INFECTIONS SURGICAL SITE INFECTIONS

B 1 in 6 CLABSIs were caused B 1 in 7 SSls were caused by
by urgent or serious antibiotic- urgent or serious antibiotic-
resistant threats. resistant threats.

® C. difficile Infections
CATHETER-ASSOCIATED
URINARY TRACT INFECTIONS

¥ 1 in 10 CAUTIs were caused H 9 in 10 patients diagnosed
by urgent or serious antibiotic- with C.difficile are related
resistant threats. to healthcare.

SOURCE: CDC Vital Signs, March 2016. Data used for this analysis was reported to CDC's National Healthcare Safety Network.
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Protect patients from antibiotic-resistant infections.

(o2 I r
: l

|

v
1 | \ o
[ 3 J
Antibiotics save lives,
but poor prescribing practices

Bacteria can be spread when
puts patients at risk.

—

Surgeries and single-use catheters
help treat patients, but they can be appropriate infection control
pathways for bacteria to enter the body. actions are not taken.
With every patient to prevent infections in health care.
Improve
antibiotic use.

\ M
i |

Combine infection control actions
0 Prevent infections from OW... < Prevent bacteria
catheters and after surgery. + F from spreading. +

WWW.AMIRSALARLIR
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%’ 12 Steps to Prevent Antimicrobial Resistance: Hospitalized Adults

12 Steps to Prevent
Antimicrobial Resistance:
Hospitalized Adults

Clinicians hold the solution... _ _
Take steps NOW to prevent antimicrobial resistance!

Break the chain ..
solate the pathogen LEGAAAUMICUR IR (o]
Stop treatment when cu
Know when to say “no” to v:
Treat infection, not colonizatiof B =W Valilagllelgel o1 (S Wisely
Treat infection, not contaminatio
Use local data
Practice antimicrobial control
4l Access the experts
Target the pathogen
Get the catheters out
(8 Vaccinate

Diagnose & Treat Effectively

Prevent Infections
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