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Antimicrobial Resistance rates of Acinetobacter spp.by year

(NARST-46 hospitals, 2016)
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Antimicrobial Resistance rates of Enterococcus spp. by year

(NARST-46 hospitals, 2016)

%R
LY S Tetracycline
?Py- * - 818 - _=_""‘Ei-]-;""-'i
80
71
68.1 67.7 67.5 c
10 _ 64.2 J 63 59 648 633
_ Erythromycin = —
60 - " Gentamicin (120ug)
53 entamicin HE
50 47 8 493 .98 517
50 - 47.9 : 47.6
40.5 s
40 . rrs :
46.2  Penicillin G 42.7 : 7 a1
20 37.2 37.5 -
20
10 Teicoplanin g s
0 1 08 06 06 02 03 ¢ 0 Uaﬂ'j'f“ma(ﬁ'" 08 12 21 >

0 . ; , 0 .
0 A ———— ey i il

17 12 1.8 qog 0§ _11 12 g - 405 Q. 4 11 17 22 27
2000 2001 2002 2003 2004 2005 2006 286? 2868 2%09 2010 28%1 2%12 2013 2014 2015 2016

MARST data




Antimicrobial Resistance rates of K. pneumoniae by year

(NARST-46 hospitals, 2016)
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Antimicrobial Resistance rates of P. aeruginosa by year

(NARST-46 hospitals, 2016)
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Antimicrobial Resistance rates of E. coli by year

(NARST-46 hospitals, 2016)
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Multidrug Resistant Organisms
(MDRO)

« Microorganisms, predominantly bacteria, that are
resistant to one or more classes of antimicrobial agents.

 Although the names of certain MDROSs describe
resistance to only one agent (e.g., MRSA,VRE), these
pathogens are frequently resistant to most available
antimicrobial agents.

CDC,2003



Examples of MDROs

Methicillin-resistant Staphylococcus aureus (MRSA)
Vancomycin-intermediate Staphylococcus aureus (VISA)
Vancomycin-resistant Staphylococus aureus (VRSA)
Vancomycin-resistant Enterococcus (VRE)
Streptococcus pneumoniae resistant to penicillin and
other broad-spectrum agents



Clinical Importance of MDROs

MDRO infections have clinical manifestations that are
similar to infections caused by susceptible pathogens.
Options for treating patients with MDRO infections are
often extremely limited.

Resistance to new agent has already emerged in
clinical isolates.

ICUs may have a higher prevalence of MDRO infections
than do non-ICU settings.



Clinical Importance of MDROs

MDR pathogens are a growing threat in hospitals.

Each year nearly 2 million patients in the US get HAI,
about 90,000 die from HAL.

More than 70% of pathogen that cause HAI are resistant
to at least one of the drugs most commonly used.

MDRO infected patients are more likely to have longer
hospital stays and require treatment with second- or
third-choice drugs that may be less effective, more toxic,
and/or more expensive.



Outcomes of
Carbapenem Resistance

« Mortality rate 38% among carbapenem resistant
A. baumannii (CRAB) vs. 24% carbapenem sensitive
A. baumannii (CSAB) (95% CI, 1.2-2.2).

« BSI IS a predictor for mortality.

« Carbapenem resistant associated with higher
antibiotic cost and admission cost.

Apisarnthanarak A, et al, 2009. Jamulitrat S, et al. 2007. Surasarang K, et al. 2007.



Why Concern over MDRO Infections?

« Cause serious, difficult-to-treat infections that can
result in substantial morbidity, mortality, increased
lengths of stay and excess cost

* Frequently preventable
+» Usually acquired via transmission by:

* caregiver-to-patient
* environment-to-patient
* patient-to-patient
+ Judicious use of antimicrobials may decrease

Incidence of microorganisms developing antibiotic
resistance
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Key Prevention Strategies

= Prevent infection
= Diagnose and treat infection effectively

= Use antimicrobials wisely

= Prevent transmission




v 5
ﬁ = 12 Steps to Prevent Antimicrobial
" “‘y Resistance: Hospitalized Adults

Prevent Infection

Use Antimicrobials Wisely

1. Vaccinate 5. Practice antimicrobial control
2. Get the catheters out 6. Use local data

7. Treat infection, not
contamination

Diagnose and Treat 8. Treat infection, not colonization
ijcctmm Effectively 9. Know when to say “no” to vanco
3. Target the pathogen 10. Stop treatment when infection Is
4. Access the experts cured or unlikely

Prevent lransmission

11. Isolate the pathogen
12. Break the chain of contagion
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MDROs Bundle

Administrative measures « Antimicrobial stewardship
Active survelllance culture » Hand Hygiene

Education & feed back » Contact precautions
Environmental cleaning & Minii hared :
disinfection Inimize shared equipment

Device-associated bundles ¢ Chlorhexidine baths



Role of Nurses In
Prevention of HAl & MDRO Transmission

1. Prevention of HAlI & MDRO transmission

» Survelllance

* |solation precautions

« Hand hygiene

* Environmental control

« Education of patients and their family
2. Effective diagnosis - Specimen collection,

transportation and storage

3. Antimicrobial administration



Survelllance

» Surveillance should be conducted to identify hospital-
associated infection from MDROs.

» Active survelllance cultures should be obtained to
identify asymptomatically colonized individuals,
particularly in high-risk patients or institutions with
significant nosocomial transmission of MDROs.

 Cultures should be performed at appropriate
Periedic Intervals.



Isolation Precautions

Isolation Precautions are designed to prevent the
spread of microorganisms among patients, personnel
and visitors.

Since agent and host factors are more difficult to
control, interruption of the chain of infection
In the hospital is directed primarily at transmission.



Chain of Infection

LN

Portal of entry Portal of exit

Mode of transmission



Modes of Transmission in the Hospital

Contact
Direct

Indirect

Droplet

Physical contact between personnel and patient
(e.g., MRSA on personnel’s hands)

Contacts contaminated inanimate objects
(e.g., ultrasound probe contaminated with MRSA or

VRE)
Infectious droplets deposited on mucous membranes of
the nose or mouth

Alrborne

Airborne phase in disease dissemination

Vectorborne

Not a significant source in hospital




Source of Pathogens

m Endogenous - Normal flora on patient’s body
m Exogenous
¢ Animate - Personnel, relatives
¢ Inanimate - Medical equipment,
Environmental surface



ICU Setting: Multiple Sources of Pathogens




Isolation Precautions

Standard Transmission-based
orecautions precautions
= Universal Precautions (UPs) = Contact precautions
= Body Substance Isolations (BSI) = Droplet precautions

= Airborne precautions



Contact Precautions

Used for pathogens that can easily be
transmitted by contact with patient and/or

CONTACT items in the patient’s environment
PRECAUTIONS » Patient placement- isolation room

2 e % Personal protective equipment -
B B Gloves uhenenering oo gloves and gown when entering room
g e e » Hand hygiene
irrigation
Y o + Patient transport
+» Patient-care equipment

< Environmental control measures

example, bed)




Isolation Precautions for
Suspected or Confirmed MDRO Patients



Contact Precautions

Contact precautions should be employed in caring
for patients colonized or infected with MDROs.
House patients in order to provide maximal spatial
separation, preferably in isolation room.

Patient transportation out of the room should be
limited and should be conducted with appropriate

contact precautions.
Communicate precautions to relevant departments.



Contact Precautions

= Appropriate hand hygiene
m Gloves and gowns should be worn when caring for a patient
colonized or infected with MDROs.

m \Wear gloves and gown before entering room
m Change gloves after contact with infective material
@ Remove gloves before leaving room & wash hands

m Avoid contact with contaminated surfaces while leaving
room

= Masks should be worn when caring for patients colonized or

Infected with MRSA, VISA, or VRSA whenever droplet
aerosols may be encountered.



Cohorting

* |[fisolation room is not available, patients infected with
the same organisms can be cohorted (share rooms,.
The distance between beds should be at least 1 meter,
Whenever possible.

» HCWSs assigned to cohorted patient-care units should
be experienced staff and should not «float” or be
assigned also to other patient care areas.

= Limit number of persons entering the cohorted area

= Consider having portable X-ray equipment available
In cohort areas.



Patient Transport within Hospital

Transport of patients out of the isolation room should be for
essential purposes only.

The recelving area should be informed as soon as possible.
Surgical masks are appropriate for patients during transport.
Patients should perform hand hygiene after contact with

respiratory secretions.



Patient Transport within Hospital

= If a mask cannot be tolerated (e.g. due to the patient’s age or
deteriorating respiratory status) instruct patient to cover nose/mouth
with tissue during coughing/sneezing.

= If there is patient contact with surfaces, these surfaces should be

cleaned and disinfected afterwards.



Waste Disposal

m Use standard precautions when working with solid waste
that may be contaminated

= Allwaste generated inthe isolation room should be
removed from the room In suitable containers or bags
that do not allow for spillage or leakage of contents.

= One layer of packing is adequate providing the used
equipment and soiled linen and waste can be placed inthe
bag without contaminating the outside of the bag.



Waste Disposal

Double bagging Is unnecessary

When transporting waste outside the isolation room
use utility gloves followed by hand hygiene.

Urine or faeces can be flushed into the sewerage
system if there is an adequate system in place.

Close toilet cover when flushing.



Cleaning and Disinfecting

m Room should be cleaned daily.

m Use hospital approved disinfectant
according to the manufacturer directions.

= MDRO room should be cleaned last

m Disposable equipment



Education

* Education and training regarding MDROs should be
conducted with all healthcare workers.

« HCWSs should receive feedback on institutional and unit
rate of MDRO and rates of adherence to
preventive measures (e.g. hand hygiene compliance, etc.)



Education of Patients and Their Family

« While admitting



Patient Equipment

Disposable, single-use patient care equipment is preferred,
whenever possible.

Dedicate non-critical items to the patient’s room e.g.
stethoscope.

Minimal stocks of disposable items (e.g. dressings, kidney
dishes) are to be stored in the room. On patient discharge,
these items are to be discarded.

Equipment that is designated reusable and required for use
on other patients shall be cleaned and disinfected prior to
leaving the room.



Patient Equipment

e Disinfectant wipes may be used for specialized medical
equipment e.g. x-ray and ECG machines.

e Items requiring further reprocessing (e.g. sterilization)
should be processed as per normal.

e Used bedpans / urinals / measuring jugs shall be sanitized
In a pan sanitizer immediately following use, or disposed.



Environmental Cleaning

Cleaning regimens shall ensure the room is cleaned on a
daily basis and on patient discharge.

Cleaning regimens must include all horizontal surfaces,
walls that are visibly contaminated, and frequently touched
items (e.g. door handles, bed rails, bedside lockers, over-
bed table, call bell, IV poles, telephone, TV remote,
monitors and bathroom and toilet amenities)

Increased cleaning is recommended if the patient has risk
factors for dissemination, such as diarrhea or incontinence.

Disposable single-use cleaning equipment is preferred.



Environmental Cleaning

Any re-useable cleaning equipment is to be dedicated to the
patient’s room and cleaned and disinfected after each use.

If re-useable mop heads are used they shall be bagged and
sent for laundering at the completion of each use.

Physical (manual or mechanical) cleaning is the most
Important step in the cleaning process and sole reliance on
a disinfectant without physical cleaning is not
recommended.

A 2-step clean is required, which involves using a neutral
detergent followed by the use of a bactericidal disinfectant
e.g. a chlorine-containing solution. Alternatively, a 2-in-1
clean using a combined detergent / bactericidal disinfectant
can be used.



On Patient Discharge

e Any unused / unopened disposable items shall be discarded.

e Patient bed screens (and window curtains, if fitted) shall be
sent for laundering / dry cleaning.

e The room can be used immediately after cleaning, once
surfaces are dry.



Use of Disinfectants

e As disinfectants are inactivated by organic material,

any visible soiling should be removed with paper towels
prior to cleaning.

e Information on how to prepare and use the disinfectant
and relevant material safety data sheets shall be
available to cleaning staff.



Specimen Collection

50



Effective diagnosis

1

Specimen Collection, transportation
and Storage




Specimen Collection,

Transportation and Storage

Selection
IMPROPER  Collection mmp | MISLEADING
Transportation Information

~
V™4

MISDIAGNOSIS
Inappropriate Therapy




Specimen Collection/ Transport / Handling

« Specimens mustbe placedin « HCWswho collect specimens from
leak-proof specimen bags. Infected patients should wear PPE.
« Personnelwho transport  The accompanying requestform
specimens should be trained in should be clearly labelled as
safe handling practices & «suspected) EID~and notify
decontamination procedures laboratory by telephone
In case of a spill. « Health-care facility laboratories
« Specimens should be delivered should follow best biosafety

by hand where possible. practices.
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Antimicrobial use

1 |

Antimicrobial drug administration



Prevention of HAI
Significant Pathogens

“Super Bugs”




Strategies to Control the Spread of
Multidrug Resistant Gram Negative Bacteria

Hand hygiene

Patient should be isolated

Contact precautions (use of gowns and gloves)
Environment and source control

Cohorting of patients with similar organisms
Enhanced infection prevention and control measures



2012 CRE Toolkit




Core Measures to Prevent CRE
for All Acute Care Facilities

1.Hand hygiene (HH)
* Promote, monitor and provide HH feedback
* Ensure access to hand hygiene stations



Core Measures to Prevent CRE
for All Acute Care Facilities

2. Contact Precautions (CP)
» Place CRE colonized or infected patients on CP
° Preemptive CP might be used for patients
transferred from high-risk settings

Educate hospital personnel about CP
Monitor CP adherence and provide feedback
No recommendation for discontinuation of CP
Develop lab protocols for notifying about potential
CRE



Core Measures to Prevent CRE
for All Acute Care Facilities

3. Patient and staff cohorting

* When avallable cohort CRE colonized or
Infected patients and the staff that care for them
even If patients are housed In single rooms

* |f the number of single patient rooms is
limited, reserve these rooms for patients with
highest risk for transmission (e.g., incontinence)



Core Measures to Prevent CRE
for All Acute Care Facilities

4. Minimize use of invasive devices
5. Promote antimicrobial stewardship
6. Screening

« Screen patient with epidemiologic links to
unrecognized CRE colonized or infected patients
and/or conduct point prevalence surveys of units
containing unrecognized CRE patients



Supplemental Measures for Healthcare
Facilities with CRE Transmission

1. Conduct active surveillance testing

« Screen high-risk patients at admission or at
admission and periodically during their facility stay
for CRE. Preemptive CP can be used while results
of admission survelillance testing are pending

» Consider screening patients transferred
from facilities known to have CRE at admission

2. Chlorhexidine bathing
» Bathe patients with 2% chlorhexidine




enters for Disease Control and Prevention
247 Sening o Prlecting Peco™

Diseases & Conditions = Healthy Living = Travelers' Health = Emergency Preparedness ~

Zika & Pregnancy

Learn more about Zika virus and pregnancy

ao
What's New

CARBON MONOXIDE (CO)
POISONING

BENES

Useful Websi

= Www.cdc.gov
= Www.who.int
= Wwww.thelific.org
= WwWw.apic.org

Morrm | Lataet e iboptheti ses

20, International Federation
7 of Infection Control

More COC Topi

IFIC Newsletter




Give good care
and do your patient no harm

INFECTION CONTROL PROGRAM



LEADING the etfort to improve
HEALTHCARE SAFETY
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