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Healthcare-Associated Infections
nosocomial infection

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

= Healthcare settings:

— Hospitals: acute care facilities, critical access
hospitals

— Long term care facilities (LTCF)

— Outpatient settings: dialysis centers,
ambulatory surgical centers, physician’s offices

This includes infections acquired in the hospital but
appearing after discharge (after 48 hrs of discharge)



Why are we more likely to get an
iInfection In hospital?

Consider important factors...
The host

The microbes

The environment

Treatment
Biofilms




 The host

Reduced immunity
— Diabetes, severe burns

Poor local resistance

— Poor blood supply to
tissues

Surgery
— Wounds, sutures

Medical devices

— Catheters, prostheses,
tubing etc

Lack of iImmunity

— Extremes of age

— Immunocompromised
(eg HIV+, cancer
chemotherapy)
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SOURCES OF PATHOGENS IN NI

= Reactivation of latent infection: TB, herpes viruses
0 Less common

= Endogenous: normal commensals of the skin,
respiratory, Gl, GU tract

o Common

= Exogenous

o Inanimate environment: Aspergi//us from hospital construction,
Legionellafrom contaminated water

o Animate environment: hospital staff, visitors, other patients
m Cross transmission- common



RESERVOIRS OF INFECTION

Personnel

* hands

* other skin (scalp)

* nares- associated with S.aureus colonization
Patient

* most important source

* normal flora of skin, mucosal surfaces
Environment

*contaminated antiseptics, dressings, instruments



MECHANISMS OF TRANSMISSION

= Contact: direct (person-person), indirect (transmission
through an intermediate object-- contaminated
Instruments

= Airborne: organisms that have a true airborne phase as
pattern of dissemination (TB, Varicella)

= Droplet: brief passage through the air when the source
and patient are in close proximity




usage of antibiotics  Treatment

e usage of antibiotics in hospitals especially in ICU

« This has led to problems with multi-resistant
bacteria e.g. MRSA, VRE, ESBLs

 Antibiotic treatment can also lead to alterations
In normal flora and allow pathogens cause
Infection C. difficile



Types of Nosocomial Infections

*

@ Urinary tract infections (UTI) ‘ '
@ Surgical site infections (SSI) P é—'(—w‘ 6)/)"’/ cugRe ©

€ Pneumonia
@ Blood stream infections O oS JPEPYYS TR
catheter associated
Septicemia
@ Others ) ..
_ =) g:og.c.c ®
Skin & soft tissue infections /
e.g. bed sores
Gastroenteritis
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NOSOCOMIAL PNEUMONIA

B Lower respiratory tract infection

B Develops during hospitalization

B Not present or incubating at time of admission

B Does not become manifest in the first 48-72 hours of admission

S slon (Fgag s iy 425
Ry 2 SRR

S 3 Cadgie 0jg) Ve Lide )3 gy 93 | Y 45 (Sl p 0 (Hgegiy
A Cowldl Hluialln &l b o5l 28y 38T500 3 0B a6 i jlow

-

Cogas B 39) Yo J,_la i ob)f J)_.a.o S 59 J_ib t_g\_uy.)d.)l \,_,_.s\ Ll (HCAP) @;3‘..\.9‘.3 Slosd L la,_.':).o SO
LS culad 3 Jbsgen SS
3939 o ol 3 9 995 0 Sl By il s el FA J8lus 4 S Sgasy |
Ll a3l (HAP) u‘w’)l“f.) L;.’L“"S (W b o

329 oo £989 4 JUST 59l genligtl jl L caclo FAVY oS gogy (VAP) j95Mis b lasye (Sgagiy



PREDISPOSING FACTORS

m Endotracheal intubationICU

= Antibiotics 39 W9 b oy (g0gh

= Surgery JUSTyguldgl
m  Chronic lung disease L)y 30 Slise; (5 low
= Advanced age o Je¥ e g
® immunosuppression

Slodgy adas b G yiwlS 5L alg)
S 5l b dpalge adil

= Oropharyngeal colonization

m  Gastric colonization



Nosocomial Pneumonia

Orogastric tube ) x-

= Cumulative incidence = 1-3% per day e/
of intubation '

secretions
| T~cuft

= Early onset (first 3-4 days of
mechanical ventilation)

o Antibiotic sensitive, community organisms
(S. pneumoniae, H. influenzae, S. aureus)

= Late onset

o Antibiotic resistant, nosocomial organisms
(MRSA, Ps. aeruginosa, Acinetobacter spp,
Enterobacter spp)



Multiresistant bacteria are a problem in

VAP
Organism % of all isolates
P. aeruginosa 31.7
MRSA 11.8
A. baumannil 11.8
H. influenzae 8.4
S. pneumoniae 7.7
MSSA 3.1
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PREVENTION

VAP
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URINARY TRACT INFECTIONS

= Most common site of NI
= 80% related to urinary catheters

= Source of uropathogens
o Endogenous- most common
- catheter insertion(£.col)

o Exogenous
- Cross contamination of drainage systems



ETIOLOGIC AGENTS: catheter associated UTI
Bacteria % Distribution
E. coli 32
Proteus spp 14
Enterococcus 12
Klebsiella 9
Pseudomonas 9
Enterobacter 4
Candida 4
Serratia 1
Other 15




PREDISPOSING FACTORS
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Urethral meatus—
catheter junction

| | Catheter—drainage

tubing junction
Drainage—tubing
1 bag junction

Outlet Reproduced by permission of Wiley&Sons, Inc. from Hospital

Infection Control: Principles and Practice, M. Castle, Copyright © 1980
by John Wiley & Sons, Inc.
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Prevention of Urinary Tract Infections

CAUTI
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SSI: Supetficial =/ oy 3l (U (b Cdgac
Superficial Incisional SSI
=l Jos Jlam 5, Ve (b Zigac
_|_
Sy C8ly Cawgy (655 )0 @

_|_

ST TS T |

Sysie8 oS pys | ¥

i o .
s o AR o4
)o: ‘ J 3
_




e Gy i WU SRos Cdgae
Deep incisional SSI

Cilposl (2l3S Slom JLSo L (e oo jlam 59, Ve (o Cighe @
_I_
(@Mdu%yswlﬁz)@sbwbég)oo

_I_

&7 TS T
b\ S 3,00 5 plKl (gowee b (g0g5u0g5 alsib | )

6)3"9"L’3M-‘° L 639J9-.’.°‘) CadPx FRRE L5>‘)'?' )0 Sogae Cug, ¥

i R .
LY &
’ o ‘ J £ I



Risk for Surgical Site Infection
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Risk for Surgical Site Infection

Patient Factors
»Diabetes »Low preoperative serum
mellitus/perioperative albumin
»Hyperglycemia »Concurrent steroid use
»Concurrent tobacco use »Prolonged preoperative stay*

»Remote infection at time of » Prior site irradiation
surgery

» Colonization with S. aureus
» Obesity

> Pre-op hair removal »Malnutrition
esp if time before surgery > 12 hours
shavina>>cliopina>depilatories



NHSN (2007)

DICON Community Hospitals (2005)

Pathogen Percent of Percent of Prevalence rate per 100
Infections® Infectionst procedures
Staphylococcus aureus 30 33 0.37
MRSA NIA 17 0.20
MSSA NIA 15 017
Coagulase-negative staphylococcl 14 11 0.13
Enterococcus sp. 11 3 009
Eschenchia col 10 i 0.06
Psetidomonas aeruginosa y 1 005
Enterobacterspp. 4
Streptococcus spp. J 0.04
Klebsieliasp. 4 4 004
Fungi (Candigaspp.) 2 J 003
Anaerobes (Bacteroiges fragilis, gram-posiive ] 00
anaerobes) '
Acinetobacterspp. 1
Other 19




Prevention of Surgical-Site Infections

SSI
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NOSOCOMIAL BACTEREMIA

= Primary

* I\ access devices
* gram positives (S. aureus, CNS)

= Secondary

* dissemination from a distant site
* gram negatives
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Risk Factors for Nosocomial BSIs

Heavy skin colonization at the insertion
sSite

Internal jugular or femoral vein sites
Duration of placement

Contamination of the catheter hub

Hairline cracks
or punctures

Bottle (bag)—tubing

During
manufacture
T

™~ Additives

~
fﬁ

junction —

port
_ T Stopcock
Insertion
site

Secondary
infection from
other side . —




Nosocomial Bloodstream Infections

Rank  Pathogen Percent
1 Coagulase-negative Staph 31.3%
2 S. aureus 20.2%
3 Enterococci 9.4%
4 Candida spp 9.0%
5 E. coli 5.6%
6 Klebsiella spp 4.8%
7 Pseudomonas aeruginosa 4.3%
8 Enterobacterspp 3.9%
9 Serratia spp 1.7%

10 Acinetobacter spp 1.3%



(Bloodstream infection : BSI)
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Prevention of Nosocomial BSIs

CLABSI
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Limit duration of use of intravascular catheters

possibility of skin sensitivity to chlorhexidine



Other Nosocomial Infection

Viral Respiratory Infections: ~* MRSA
Pandemic Influenza * VRE
Nosocomial Diarrhea « Carbapenem-resistant
. Acinetobacter
Chickenpox | _
Tuberculosis « ESBL-producing organisms —
< MDR Enterobacteriaceae

Group a Streptococcal Infections
Fungal Infections
Legionellosis

Antibiotic-Resistant Bacteria:

C. difficile
Aspergillus in burn and

Immunocompromised
populations

“e_Tuberculosis

Klebsiella, Escherichia coll, Enterobacter,
ESBL: Proteus, Salmonella, Citrobacter, Pseudomonas

Acinetobacter,and others!!!



C. difficile
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Infection control

Isolation & barrier precautions

Decontamination of equipment

Prudent use of antibiotics

* Antibiotic stewardship

Hand washing

Decontamination of environme




Types ot Isolation Precautions

Transmission-based Precautions

-for patients with documented or
suspected infections

-3 Types:
airborne, droplet and contact

11

Standard Precautions
Apply to all Patients
-Replace Universal Precautions
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DROPLET

m i Handwashing

USE WITHIN 1 METRE OF PATIENT

ﬂ @ Surgical Mask

q | Eye Protection

£ o

- ey

Droplet / Contact Precautions
For all Staff and Visitors entering room/bedspace.

Wash Hands with
Alcohol Hand Wash/Rinse
or Soap & Water

- Before entering room/bedspace
- After removing gown, gloves, and mask
- After coming out of room/bedspace

Wear Surgical Mask

- To enter room/bedspace

Wear Eye Protection

- Within 3 feet of patient
- Use face shield or safety goggles
or safety glasses with side shields

Wear Gown

- To enter room/badspace

Wear 1 Pair of Gloves

Patient must wear surgical mask outside room/bedspace.
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Airborne Precautions
For all Staff and Visitors entering room.

Wash Hands with
Alcohol Hand Wash/Rinse
or Soap & Water

- Before entering room
- After coming out of room

AIRBORNE

Negative Pressure Room

- Make sure HEPA filter is on.
- Make sure door alarm is on.
- If not, check with Engineering

Handwashing

Keep Door Closed
N95 Mask

Negative
Pressure Room,
Keep Door Closed

Wear N95 Mask

- To enter room

2

Uskarralty Flcahih Hetmed Patient must wear surgical mask outside room.
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Contact Precautions
For all Staff entering room/bedspace.

Wash Hands with
Alcohol Hand Wash/Rinse
or Soap & Water

- Before entering room/bedspace

- After removing gown and gloves
- After coming out of room/bedspace

y J‘- Handwashing

Wear Gown

- To enter room/bedspace

Wear 1 Pair of Gloves

- To enter room/bedspace




MRSA Precautions VRE Precaution:

For all Staff entering room. For all Staff and Visitors entering
Wash Hands with Wash Hands w

Alcohol Hand Wash/Rinse Alcohol Hand Wasl

or Soap & Water or Soap & Wal

- Before entering room
- After removing gown anc
- After coming out of room

- Before entering room
- After removing gown, gloves, and mask
= After coming out of room

Wear Surgical Mask Wear Gowr
- To enter room - To enter room
Wear 2 Pairs of (

Wear Gown

- To enter room
- Remove outer pair, after
contact with patient

- To enter room

_ Use Dedicats
Wear 1 Pair of Gloves Cleaning Equipt

- To enter room
- VRE clean room 2x

Medical Equipment CANNOT be shared with other patients. *Medical Equipment CANNOT be shared with othe
Decontaminate equipment when leaving room. Decontaminate equipment when leaving ro
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Handwashing

Cleanse hands with alcohol hand rub before and after all
contacts with patients or their environments.




Antimicrobial Stewardship - Goals

* Optimize appropriate use of antimicrobials
— The right agent, dose, timing, duration, route

* Optimize clinical outcomes
— Reduce emergence of resistance
— Limit drug-related adverse events
— Minimize risk of unintentional consequences

* Help reduce antimicrobial resistance

— The combination of effective antimicrobial stewardship
and infection control has been shown to limit the
emergence and transmission of antimicrobial-resistant
bacteria



Preventing infections of staff

Health care workers (HCW)

are at risk of acquiring infection through occupational exposure
can also transmit infections to patients and other employees

HCW'’s health should be reviewed at recruitment

Immunizations recommended for staff include:
hepatitis A and B, yearly influenza, measles, mumps,
rubella, tetanus, diphtheria

Specific postexposure policies must be developed,
and compliance ensured for: HIV, HAV, HBV, HCV, N.
meningitidis, M. tuberculosis, VZV, HEV, C.
diphtheriae, B.pertussis, and rabies



Remembenr: everything you touch
has been touched by someone else

R E

Thanks for washing
yvour hands




