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Hospital-acquired
pneumonia




Hospital acquired infection is also
called Nosocomial infection or
Healthcare-associated infections.

"nosus" = disease = s jleu

"komeion" = to take care of = <l
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- Ignaz Semmelweiss (1818-1865)

Ignaz Semmelweiss
(1818-1865)

e Obsteftrician, practised
in Vienna

* Studied puerperal
(childbed) fever

* Established that high
maternal mortality was
due to failure of
doctors to wash hands
after post-mortems

» Reduced maternal
mortality by 90%

* Ignored and ridiculed
by colleagues
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Acquired Infections

* Prolonged
hospitalization
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* Long-term physical,
developmental and
neurological sequela

* Increased cost of
hospitalization

* Death



HOST FACTORS

Immune system

Age, Poor nutritional status,
severity of underlying disease,
complicated diagnostic &

therapeutic procedure
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THE ENVIRNOMNET

Everything that surrounds
the patient in the hospital

Other patients

Hospital staff and visitors
Dust and other
contaminated articles
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THE AGENT

Varieties of
organisms

nstitutional and
human

Reservoirs & their
virulence
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Exogenous/indirect
Endogenous/direct: Caused by organisms by exposure to
hospital personnel, medical devices or
Caused by the hospital environment,
, hospital environment- inanimate
organisms that are objects
resent as part of .
P % e dust
normal flora of the e IV fluids & catheters
. e washbowls
patient e bedpans

e endoscopes

e ventilators & respiratory
equipment

e water, disinfectants etc
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MICROBIOLOGY: PRINCIPLES AND EXPLORATIONS 4/E
by Jacquelyn G. Black

... Bacteria
e from
" outside

~—__ Bacteria from
infected patient

~—__ Contamination
from equipment

Bacteria from
> visitors, hospital
personnel

Bacteria
—— carried by

insects

© 1999 by Prentice-Hall, Inc.
A Simon & Schuster/Viacom Company
Upper Saddle River, New Jersey 07458



Asymptomatic patient
lthy carrier

Vectors

.-.dl\'.lllllllll_llll_ llh-

. — Healty
patient patient

2 /

N

Caregivers/Nurses



RS9 ey

Cofo Hvipm oo

(e o () o

Ae(S € eragb e (7 K™

ol 5l gl (o ) 9 Cogis J S

(HERE0 € (e




: cTIVIFOFIFIEITIEN)T

Symptomatic Healthy
patient patient

A2

X

Caregivers/Nurses



Lo gl gw 30 (S p 4l

1 O billion instruments

are processed each year
globally
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What are Biofilms?

* Biofilms are collections of
microorganisms (bacteria, yeasts,
and protozoa) that form on a hard
surface

* Some examples of biofilms are the *%
plaque that forms on teeth and the & $
slime that forms on surfaces in '
watery areas
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Planktonic bacterlal cell attatchment

Bactéril growth anoﬁlm Expanion
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* Antimicrobial-resistant
responsible for 65% of
infections

* Up to 1,000 times more
resistant to antimicrobials
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Biofilms help Gene transfer

Biofilms increase the

opportunity for gene DNA § + (oA complesng
transfer g e
between/among R .

bacteria.. Gene transfer
can convert a previous
a virulent commensals
organism into a highly
virulent pathogen.

protein «e—— mRNA




9 grswo=Disinfection




—

/

’(Disinfection) (IS
uhu‘;uwts)upwuafw)mwuguw L,Saﬂ‘guuaJJjoJmu\

: (Antiseptic) Swuw ST

$Inraa s a5 e and O3 G ) b GRS (g AS 23 50 (M) abaasdi sala 4y
(A gdia daLALL) (hl&.a K ciwg,g) o ) th.u.n

:(Sterilization) oy sew! st siw/
bl b 9 (S slgdig) da g AS G g 80 il JIS alad G AT 1 JalS cida
A Gjpa



L oS (Fgiend O Shos ) yigo Jolgs

oSS L5’9-Q-°M lsle

(Foae Jolse b ag=lao) 51l

Pl ¥ oliee aly saisS Jeacas o ol as 0 Ve ) Lo [

il (525518 o g o ouncdlSlg ;S Slaad 5 g4




Increasing Order of Resistance

of Microorganisms to Disinfectants

A Sterilization by
Steam

resistant Sterilization by Gas

Disinfectant Level

sterilant (high leve!
disinfectant with pro-
longed exposure time)

high level

intermediate level

susceptible low level

Widmer AF & Frei R. in: Manual of Clinical Microbiology. American Society of Microbiology 2007 /10




=
T
(High-Level) YU zlw cosS Sgacas -
509 o 3l 1y b penil )l S (sl 08 ool 03,018 by ousST Sgieas o)
Dbl (o 9o 2L S Heul 59y g 3 Gu U
.l
o] Sl
aoal,lgls
Sl Sl + luST (59,000
Saallisgs )|

Obey o & wiiwd obeowd glo cusS | sl OlS 5 cpl (Ko O le @



//
O yShos © gu8 wlwl 3 1d 0US (9 9AE WO (G el
(Intermediate-Level) L.y mhav 0aisS Ssacas -Y

o 5L hag) Slee B (ol 9, 2 bawgie mrhaw 0aiiST Jgde 0o S
9 Oy O3 g )l iligy lo g s ries 5 b gy iSLeSHle el
D)l 653 b S el (Jy 009 Sige b g8

e

o JSI

L9899

Doz Jud (255 T sl poigal



///

O yShos O 308 wlw! 33 b 0ULS (9 9RE WO (SN et
(Low-level ) 1ol mhw suisS Sgacas Y

Sadigr s weng g b 6,55L Jug, sleed 5l S g Lo S 5yl
)3 ‘39LQ.A LSLQ Wg)bjia«e f-\.a..Q.: Br: (5]9 009.3 ).:9..0 HBV 9 HIV),«.E.: )‘O
3,005 6 5l Gibg (9 sla o ng 9 Lo e S LeSole wiils

s
ks oloS
sk T sle parige]



rove) "w'; A s . ol ke v s, U K g
° . <

()13 S )lme ST« Bgye J3Is ST (22 GBIl Jalid 09,5 (!
1 58t 3 95509 1 55t 7 g oY e g1yl o i
el s 5

83934 33190 )3) (e 5 LT L1 GYS 1) (ygmmsl e Jhaw! 1 (Sghe s (0
(st loomnd 2008 o !



L 9 49,1 2 24 A A a vl Y 2l . WYY IS I - 9 29 AR s 009
A N -3 ' = . < o 4 ] . i ’
- ? - 9 B * 3

Spaulding Classification of Devices
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Spaulding Classification of Devices
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Asymptomatic patient
[thy carrier
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patient

Healthy
patient

Caregivers/Nurses



//

b slowt sledigis jloT 31 o g0 A B

D gw (0 dwlS



T — *The Healthcare Zone

Body Fluid Site

Two Critical Sites
-Clean site
-Body fluid site

HEALTHCARE ZONE
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Sweat

Gland

Erector
Muscle

Hair
Faolicle

Skin Anatomy*
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New Skin
Layer
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Resident Flora: microorganisms located permanantly on the skin

On the surface layer of the skin

Plays an important role in resistance to colonization of pathogenic organisms

Transient Flora: micro-organisms that contaminate recently the skin. Coming from digestive
tract, contaminated patients, environment or instruments. Transient since eliminated by

protector effedt of resident flora

RESIDENT FLORA
Staphylococcus epidermis
Staphylococcus haemolyticus
Staphylococcus simulans
Corynebacterium urealyticum
Corynebacterium minutissimum

TRANSIENT FLORA

Enterobacteria

Pseudomonas spp

Streptococcus group A

Enterococcus spp

Staphylococcus aureus

Candida albicans (immunodeprimed or
diabetic patients)

Spores of Bacillus spp & Clostridium spp
Klebsiella spp

Enterobacter spp
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1

BEFORE
TOUCHING
A PATIENT

Prevented negative
outcome:

Patient colonisation with
health-care
microorganisms,
exogenous infection



loment 2 - Before A Procedure

Prevented negative
outcome:

Patient infection,
endogenous/exogenous

HCWs generally touch another
surface within the patient zone
¢ | . before contact with a clean site

---------



After A Procedure or Body Fluid Exposure Risk

Prevented negative
outcome:

Healthcare worker
infection, environmental
contamination

Prevents transmission of
microorganisms from a
colonised to a clean body
site on patient X




Moment 4 — After Touching A Patient

AFTER
TOUCHING
A PATIENT

Prevented negative
outcome:

Healthcare worker
colonisation, environmental
contamination

Minimises dissemination to
healthcare environment



ment 5 - After Touching A Patient’s Surroundings

Prevented negative
outcome:

Healthcare worker
colonisation, environmental
contamination

Minimises dissemination to
healthcare environment

AFTER
TOUCHING A
PATIENT'S

SURROUNDINGS,




The 5 Moments
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/iEfficacy of Hand Hygiene

Preparations in Killing Bacteria

Plain Soap Antimicrobial soap Alcohol-based handrub



Bacterial Reduction
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99.9

99.0

90.0

0.0

log
3.0

Time After Disinfection

0 60

1E§O minutes

2.0.

1.0

Alcohol-based handrub
(70% Isopropanol)

Antimicrobial soap

0.0

Baseline

Plain soap



Effect of Alcohol-Based Handrubs on
Skin Condition

Self-reported skin score Epidermal water content
Dry 7 Healthy
4 23
3 21 \‘
2 - 19
1 17
i 15
Healthy 0 _ Dry
Baseline 2 weeks Baseline 2 weeks
W Alcohol rub B Soap and water —#— Alcohol rub - Soap and water

~ Alcohol-based handrub is less damaging to the skin ~

Boyce J, /nfect Control Hosp Epidemiol 2000;21(7):438-441.



Time Spent Cleansing Hands:
one nurse per 8 hour shift

= Hand washing with soap and water: 56
minutes

- Based on seven (60 second) handwashing
episodes per hour

= Alcohol-based handrub: 18 minutes

- Based on seven (20 second) handrub episodes per
hour

~ Alcohol-based handrubs reduce time
needed for hand disinfection ~

Voss A and Widmer AF, /nfect Control Hosp Epidermiol 1997:18;205-208.
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Duration of the entire procedure: 20-30 seconds
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FRONT
Not Less frequently
missed missed

missed

Figure 12.2 Parts of the hands most frequently missed during hand washing.

Reproduced with permission from Taylor LJ. An evaluation of handwashing techniques. Nursing Times 1978;

74: 54-55.






