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CHAIN OF INFECTION

Chain of
Infection

Portal of
Mode of
Transmission

Reservoir

Entry Portal of Exit



S - 9

St 15 0 gamnd 5
Silaw Gl <

sl e gl gl glaga ~

- L.
St |5 & e
Bl il yhimr S Pk 2t 1 g flamaS y
coges el sla b k>
Sl ooy ¥ ST s

Hos el

s e
23 PluS afiel sahul e o o,
: Sl o wAas o -
bl Iy an s gla Bl o ;-’ s *""-'”9(9:‘; 3
Sl Sl Liges -

E) of ; C
22 e f Bas e T Casgs e e b Taeas -
wolhw lalid o andid g)la0 = WA eslesle ouii -
o syl g Lo S e s a5 -

-

.
S 15 0 e 5 CSnd 13 0 gasd 3 R 1y 0 e
nant B e gy & ke > Cadiidgy V' A T
il Slidlas Solhapao jlesticil il b e S ey 1 S lAkml v il Slidiae Sayat el 4
S8 Sl Bas elSE slzs Shaul v CGlald o geiykd | oS
ikl lprige mloe s aaigl gliSas Capeanlhads il (IPhe Sub « gileaSly ¥ i b Toute, v

= olyl g S Gager 250

1

wssullg il Lo ailaungs g la ol ok ing, 8)



Infection Transmission

Patient

Environment Staff

¢
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Nosocomial infections

The term “nosocomial” applies to any disease contracted by a patient while

. "nosus" = Disease
under medical care "komeion" = Infections that occur during hospitalization

Nosocomial infections (NI) or hospital associated/acquired infections

Infections that develop in a patient during his/her stay in a hospital

Which were not present at the time of admission

Clinically apparent either during the hospitalization or after discharge




tion: The process by which a pathogen attacks a susceptible host and grows

plies, causing damage to the host

mial infection: An infection that occurs 48 to 72 hours after the patient is admi

Provided that at the time of admission the person had no obvious signs of infection
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Jinfection Control in a health care facility is
the prevention of the spread of
microorganisms from:

* Patient to patient

+ Patient to Staff member

+ Staff member to patient

» Staff member to staff member



» Long hospital stay
» Use of mdwelling catheters

» Fatlure of health care workers to wash
hands

» Overuse of antibiotics
» Mechanical ventilation



RISK DUE TO

Low resistance of patient to infections.
Invasive procedures/interventions.
Inappropriate anti-microbial usage.
Drug resistance of endemic microbes.

Contaminated environment.



Intrinsic host susceptibility
Age, Poor nutritional status, Co morbidity, severity of underlying disease

Agent factors
varieties of organisms

Reservoirs & their virulence

Environmental factors
Hospital location, immunosuppressive, chemotherapy, antibiotics, med & surgical
devices




CDC categorize

 CDC categorize health care associated infection sites
Into 13 major types

 The most common types

» Surgical wound and other soft tissue infections
» urinary tract infections (UTI)

» Respiratory infections

» Gastroenteritis

» Meningitis



Most
effective

Removes or prevents entry of
the pathogen

Hospital design and setup to remove
the opportunity for pathogen exposure
at the source or improve compliance

Administrative Work policies and procedures that
Controls prevent pathogen exposure

Personal protective equipment used to
prevent pathogen exposure and spread

Least
effective



Hierarchy of Infection Controls

Most Effective,
Vaccines, Mutation, Elimination Mast Reliable
Isolation Least Costly
Glass panals, STAL Engincered
Lead doors Controls
PAF, Protacals Managerial
Gioves, goggles Controls gast Effective,
masks, aic. ' Least Reliable

PPE ___ Most Costly
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Handwashing is the
key to Control of
Infection




How to Handrubh
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The bacteria that commonly cause nosocomial infections include

S.aureus
Streptococcus spp
Bacillus cereus
Acinetobacter spp
agulase negative staphylococcr




Common cause of NI

£. colris found in a quarter of urinary tract infection (UTI) cases
S. aureus is rarely isolated from UTI but is common at other sites

In blood stream infection (BSI), coagulase-negative staphylococci are isolated
almost twice as often as S. aureus

Enterococcus (spp. i1s frequently isolated from surgical site infection (SSI), and
BSI but rarely found in the respiratory tract

Pseudomonas aeruginosa is isolated from about 1/10 of all infections except the
blood stream



Resistant pattern of nosocomial pathogens

Nosocomial pathogens are in dynamic changes
Methicillin-resistant S. aureus
Penicillin-resistant pneumococci

Vancomycin resistant enterococci
Vancomycin resistant S. aureus

Multi-drug resistant M. tuberculosis
Acinetobacter baumanni

Pseudomonas aeruginosa



Bacteriology of Commonly Isolated
Nosocomial Pathogens

Staphylococcus aureus

MRSA was responsible for 55% of nosocomial infections in the intensive care
unit

Causes nosocomial pneumonia, SSI, and BSI

Methicillin resistance is an important independent prognostic factor in
Infections

Risk factors

Age, prolonged hospitalization, prior antimicrobial treatment, urinary
catheterization, nasogastric tube placement, and previous surgery



Bacteriology of Commonly Isolated
Nosocomial Pathogens

Escherichia coll

 E. coliis one of the common organisms involved in gram negative
sepsis and endotoxin-induced shock

» Urinary track and wound infections

» Pneumonia in immunocompromised hospitalized patients
» Meningitis in neonates

» Diarrheal disease or gastroenteritis .....

O ESBL-producing E. coli (CTX-M, TEM and SHV type ESBL)



Bacteriology of Commonly Isolated
Nosocomial Pathogens

Pseudomonas aeruginosa

* It can transiently colonize the respiratory and gastrointestinal tracts
of hospitalized patients

» Pathogenesis by this organism is initiated when the normal defense
mechanism is impaired

* The clinical spectrum produce by P. aeruginosa includes: blue-
green pus producing wound infections, meningitis, urinary tract

Infection, and necrotizing pneumonia '

.



Bacteriology of Commonly Isolated
Nosocomial Pathogens

Pseudomonas aeruginosa

Pan-drug-resistant Pseudomonas aeruginosa resistant to all
cephalosporins, piperacillin-tazobactam, aztreonam, carbapenems,
ciprofloxacin and aminoglycosides

Risk factors : treated with broad spectrum antibiotics, exposed to
respiratory therapy equipment, or hospitalized for extended period of
time




Bacteriology of Commonly Isolated
Nosocomial Pathogens

Enterococcus spp.

Enterococci generally display low levels of virulence, as evidenced by
their presence as natural colonizers of the gastrointestinal

Conversion of a second-rate pathogen into a first-rate clinical problem,
so why?

. Inherent ability to resist antimicrobial agents (for example, clindamycin,

cephalosporins and aminoglycosides)

. Their capacity to acquire and disseminate determinants of antibiotic

resistance



Transmission of
Nosocomial Infections

Organisms Liberated

Talking 0-200
Coughing 0-3500
Sneezing 4500-1,000,000




Modes Of Transmission Of

Infection In Critical Care Units

o The most frequent mode of
transmission 18 Contact transmission,
this may be direct or indirect other
modes include droplet transmission,
airborne transmission, common
vehicle such as ventilator etc.



Contributing Factors to

development of Infection In Critical

Care Units
@ Age more than 70 years

» Shock

»Major trauma

» Acute renal failure

+»Coma

© Prior antibiotics



Prevention of Ventilator associated
ymneumonia (VAP

- VAP 1s most common infection
acquired in ICU.

© VAP as defined by CDC 1s a
pneumonia which occurs in a

patient who was intubated &
mechanically ventilated at the
time of onset of pneumonia or
within 48 hours before onset of
pneumonia.




Prevention of UTI

» Urinary tract infections (UTIs) are
the most common type of
nosocomial infections, accounting

for 40% of all infections 1n hospital
per year.

> Almost 80% of these infections are
due to instrumentation or

catheterization.




Infection Control protocols in

Intensive care units ( ICU)

» Hospital acquired infections (HAIs) are common
in intensive care unit (ICU) patient and are
associated with increased morbidity and
mortality.

The main reason being severity of illness,
interruption of normal defense mechanism (e.g.
mechanical ventilation), malnutrition & 1nability
to ambulate make it more susceptible to multi
drug resistant organism (MDRO).



Prevention of central venous catheter-
related infection

Central venous catheters (CVCs) are
widely used in modern medicine.
However, placing a catheter poses
infectious and mechanical risks to
patients due to complications that

Prevention of central venous

Can be fatal catheter-related infection
-




Prevention of central venous catheter-
related infection

= Insertion date should be put on all vascular
access devices.

@ Use 2% chlorhexidine wash daily for skin
cleansing to reduce.

= Use maximal sterile barrier precautions

(cap, mask, sterile gown and sterile

gloves).



Privation Surgical site infection

© Surgical site infection (SSI) 1s the
second most common health care
associated infection.

@ Surgical site infection accounts for
14% to 16% of hospital-acquired
infections.




Privation Surgical site infection

= Give antibiotic prophylaxis according to
guidelines.

Don’t use razors to remove hair at the
operative site.

= Control blood glucose 1n patients

scheduled for cardiac surgery.

@ Strict aseptic technique when hanling
surgical site.

© Educate patients and families about their
role in SSI prevention.




Standard Precaution Steps

1. Hand washing
2. Personal protective equipment
3. Sterilization, Decontamination, Cleaning

4. Waste disposal



Technique of Hand Hygiene

Soap & water (Hygienic Hand wash)
- apply soap, rub vigorously for 15sec, dry
(not to use multiple use towel)

Surgical antisepsis

- remove rings, watch, bracelets

- scrub underneath of nails & wash

- scrub hands & forearm with antimicrobial
soap for 2-6min




How to wash your hands?

Wet hands with Apply soap. Rub hands palms to Rub the back of each
water. palms , hands with fingers
interlaced.
7
Rub palms together Rub with back of Rub each thumb Rub the tips of
with fingers interlaced, fingers to the clasped in opposite fingers.
opposing palms. hands.
"”// s

Rub each wrist with Rinse with Dty thoroughly your
different hands water. hands
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Efficacy of Hand l-ll(yﬂiene
Preparations in Killing
Bacteria

Better Best

Antimicroblal Alcool-basef
P handrub ¥



Hand hygiene: WHO 5 moments

"------------.




Hand disinfection BEFORE gloves are put on !

Hand disinfection AFTER gloves are removed!
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Spaulding classification of medical devices

Class of Use of item Example Decont.
item P level needed
Hypodermic
needle,
Enter vascular
pes . Scalpels and G
Critical system or sterile : Sterilization
. other surgical
body tissues i
instruments,
Biopsy forceps
Comes in contact | Vaginal spec., High-level
Semi- with intact Anaesthetic disinfection
critical mucous equipment, flex. | (by heat or
membranes Endoscopes chemicals)
Blood pressure Intermediate-
cuff, Baby
Non- Touches only : level or low-
critical intact skin weigh scale, level
Examining table - ,
top disinfection




Spaulding classification of chemical disinfectants

Vegetati Nonlipid Llpl.d P
Level of ' medium-
Al Spores | TB ve Fungi | & small .
disinfection . : size
bacteria viruses .
viruses
High +* - - - - -
Inter-
mediate : g 2 v 2
Low + +/- +/- +




I STERILIZATION

Mechanical I Physical | l Chemical
Method ' Method Method

| | |
- scrubbing - I . | I . -Liquid
- filtration ’:::':tt hDeZt IS'u'r: ; R;'g:‘& -alchohols
- sedimentation | | 9 -aldeydes
| | I

| -heavymet-
| | als
. ‘B (dyes, lysol)
below temp 100°C -hot air oven | N,°f‘ lonizing -halogons
[Pasteurization) -Incineration sk’ Radiation
Radiation ~DSSSOLS

above Temp 100°C -flaming agents
[stream under -sunlight -Formalde-
pressure] -low hyde
At 100°C [temp at temperature -ethylene-
100°C] -redheat UNcrys oxid);
boiling-Autociave | -infrared rays .




[ Chemical Sterilization J

l l
[Gaseous Sterilizationj ( Liquid Sterilization ]

- Ethylene oxide - Hydrogen peroxide
- Formaldehyde - Glutaraldehyde
- Nitrogen dioxide (NO,) - Hypochlorite
- Ozone

ooSo Wl B




High Level Disinfectant

JLJ.JJ.,J.;-“- A L S

( Aldehydes( Glutaraldehyde

(Organic acids( per acetic acid

(Peroxide Compounds(Hydrogen peroxide

Chloramines or chlorine releasing
(agents(Hypochlorite sodium



Intermediate Level Disinfectant

Alcohols

Allkyl amines

Heavy mefal compounds

silver compounds

Inorganic acids (HCIL1))

Phenols( chlorhexidine)

Quafernary ammonium
compounds €«

Guanidine
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Physical methods

ll

Dry heat

ﬂ

Red heat
Flaming
Incineration
Hot air oven

|

Radiation

@

_—

Moist heat

Non ionizing | | Ionizing |

ll

o Temperature
below 100°C
« Temperature

at 100°C

o Temperature
above 100°C

ﬂ |

o Infrared o X-rays

lL

Filtration

|

V
o Depth filter

+ Membrane filter
o Air filter

o Ultraviolet o Gamma rays
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Bacteria with Spore

Least Susceptible P
sterilization
Mycobacteria
Non-Envelope Viruses .
sporecide
Fungi

Vegetative Bacteria I
&
g
(=)
2

Envelope Viruses
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eaus g 1eaa ybiH
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(3) Decontamination

It is the reduction in the number of
microorganisms on an object or surface but
not the complete destruction of all
microorganisms or spores. Disinfection is
less effective than sterilization because it
does not kill bacterial endospores.



(4) Waste management

JWaste management is the collection,
transport, processing or disposal, managing
& monitoring of waste material.
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Prevention oy jl wlis]
Source Reduction fow 3 ials

Resource recovery (WtE)
&iAla o
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