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Diagnosis of Nosocomial Infections
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Contamination
Colonization
Inflammation

Infection

DIAGNOSTIC CRITERIA FOR NI

1. Clinical finding
(+ laboratory test + diagnostic test)
2. Physician's diagnosis ( Operation,
endoscopy)
3. New site of infection ( not complication)
4. New organism ( old site of infection)




DIAGNOSTIC CRITERIA FOR NI
(cont.)

Wy

. Transplacental - not N.L
(Toxoplasmosis, rubella, herpes simplex,

HIV)
. Sign & symptoms after 48 hrs. of

admission
7. Past admission, incubation period,
treatment & site of infection
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_ DIAGNOSIS OF NOSOCOMIAL INFECTION

-

CLINICAL FINDING

Sign & symptomn Culture X-Rays
Physician's & Immunology Endoseopy
Nurses’ Note Microscopy Biopsy

Patient Complaint

PRELIMINARY SCREENS

- Clues from the kardex
Antibiotics
Wound dressing changes
Intravenous fluids
Foley catheter
Readmission

- Microbiology laboratory reports

- Fever curves

='Nursing report sheet

- Communication with in charge nurse

+ Laboratory Test
and/or

Diagnostic Test

uTl
ssl
BSI
LRI

DIAGNOSTIC STUDIES

- X -ray

- Ultrasound

- CT Scan, MRI
- Endoscopy

Biopsy




SOURCE OF INFORMATION

- Cardex
- Chart
- Laboratory test

Diagnostic test

Physician's note
- Nurses' note
Antibiotic uses

Patient's complaint

= Clinical finding (+ laboratory test + diagnostic test)

= Physician’s diagnosis (Operation, endoscopy)

* New site of infection (not complication)

= New organism (old site of infection)

* Transplacental - not HAI (Toxoplasmosis, rubella,
herpes simplex, HTV)

= Sign & symptoms after 48 hrs, of admission

= Pastadmission, incubation period, treatment &
site of infection
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* Colonization, which means the presence of
. microorganisms on skin, on mucous membranes, in
open wounds, or in excretions or secretions but are
notcausing adverse clinical signs or symptoms.

* Inflammation that results from tissue response to
injury or stimulation by noninfectious agents, such
as chemicals,

HAIs may be caused by infectious agents from endog

Or €X0genous sources:

Endogenous sources are body sites, such as the

skin, nose, mouth, gastrointestinal (GI) tract, or

vagina that are normally inhabited by microorganisms,
Exogenous sources are those external to the patient,

such as patient care personnel, visitors, patient care
zquipment, medical devices, or the healthcare environment,

* Infections associated with complications or extensions of =~
infections already present on admission, unless a change in
pathogen or symptoms strongly suggests the acquisition of
anew infection.

* Infections in infants that have been acquired transplacentally
(e.g., herpes simplex, toxoplasmoss, rubella,
cytomegalovirus, or syphilis) and become evident on the day
of birth or the next day.

* Reactivation of a latent infection (e.g., herpes zoster, herpes
simplex, syphilis, or tuberculosis)

(5]

(]



* Clinical evidence may be derived from direct observation |
of the infection site (e.g., 2 wound) or review of
information in the patient chart or other clinical records
For certain types of infection, a physician or surgeon
diagnosis of infection derived from direct observation
during an invasive procedure, endoscopic examination, or
other diagnostic studies or from clinical judgment may be
an acceptable criterion for an HAL unless there is
compelling evidence to the contrary

*

*

Infections occurring in infants that result from passage
through the birth canal are considered HAIs if they meet
the definition of HAL

Must meet one of the following criteria:
LCBI1

« Patient has a recognized pathogen cultured from one or
mare blood cultures and

* Organism cultured from blood is not related to an infection
at another site.

CTHNESN Serveillance Defimitions for Specific Types of [afections

January 2014

cnC Centers for Disease Control and Prevention
NHSN  National Healthcare Safety Network

R i A

| = Patient has at least one of the following signs or symptoms:
fever (>38 ©), chills, or hypotension and

= Positive laboratory results are not related to an infection at
another site and

* The same common commensal* is cultured from two or more
bloodieultures drawn on separate occasions,

*{,e,, diphtheroids [Corynebacterium spp. not C diphtherioe], Bacillus spp. [not 8.
anthracis), Propionibacterium spp,, coagulase-negative staphylococdi [including
S. epicermidisjyviridans group streptococci, Aerococcus spp,, and Micrococcus spp.)

Primary Bloodstream Infection

*+ Patient < 1yr. has at least one of the following signs or
symptoms: fever (>38 C), hypothermia (<36 C), apnea,

or bradycardia and

Positive laboratory results are not related to an infection at
another site and

The same common commensal* is cultured from two or
more blood cultures drawn on the same or consecutive days
and separate occasions

-

*

* |.e., diphtherolds [Corynebacterium spp. not C diphtheriae], Bacillus spp. [not B.
anthracis], Propianil fum spp., coagul gative staphyl ci [including 5.
epidermidis], viridans group streptococcl, Aerococeus spp., Micrococcus spp:)




URINARY TRACT INFECTION

* Gram-negative bacilli

* Staphylococcus spp.

* Yeasts

* beta-hemolytic Streptococcus spp.

* Enterococcus spp.

* C. vaginalis

* Aerococcus urinae, and Corynebacterium
(urease positive)

18/0¢

Patient with* or without an indwelling urinary catheter has ne
signs or symptoms and

A positive urine culture of 2105 CFU/ml with no > 2 species of
uropathogen microorganisms** and

A positive blood culture with at least 1 matching uropathogen
microorganism to the urine culture, or at least 2 matching
blood cultures drawn on separate occasions if the matehing.
pathogen is a common skin commensal.

* Patient had an indwelling urinary catheter in place for »2 calendar days, wit]
of device placement being Day 1, and catheter was in place Whe date of'®

1a

* Patient had an indwelling urinary catheter in place for
>2 days, and catheter was in place on the date of event and
*+ Atleast 10f the following signs or symptoms: fever (>38°C);
suprapubic tenderness*; costovertebral angle pain or
tenderness* and
* ‘Apositive urine culture of 2105 colony-forming units
(CFU) /ml with no more than 2 species of microorganisms.

= For any age patient
= No fever >38°C; urgency; frequency; dysuria; suprapubic
tenderness; costovertebral angle pain or tendemess.

= For a patient <1 yr.
* Nofever (>38°C); hypothermia (<36°C); apnea;
=rzdycardia; dysuria; lethargy; or vomiting.

Patient had an indwelling urinary catheter in place y
and had it removed the day of or the day before the date of
eventand

At least 1 of the following signs or symptoms: fever (>38°C);
urgency*®; frequency*; dysuria*; suprapubic tenderness*;
costovertebral angle pain or tenderness* and

A positive urine culture of 2105 colony-forming units (CFU) /mi
with no more than 2 species of microorganisms.

-

*

* With no other recognized cause




1b

Patient did not have an indwelling urinary Latheter that
had been in place for >2 days and in place at the time of
or the day before the date of event and

Has at least 1 of the following signs or symptoms: fever
(>38°C)in a patient that Is <65 years of age; urgency*;
frequency*; dysuria*; suprapubic tenderness*;
costovertebral angle pain or tenderness* and

A positive urine culture of 2105 CFU/ml with no more than
2 species of microorganisms.

*

*

-

* With no other recognized cause

been in place for >2 days and in place at the tlme of, or the day
before the date of event and
* Has at least 1 of the following signs or symptoms: fever (>38°C) in
a patient that is <65 years of age; urgency*; frequency*; dysuria*;
suprapubic tendemess*; costovertebral angle pain or tenderness* and
* Atleast 1 of the following findings:
a. positive dipstick for leukocyte esterase and/or nitrite
b. pyuria (urine specimen with 210 WBC/mm3 of unspun wrine or
>5 WBC/high power field of spun urine
. microorganismsseen on Gram's stain of unspun urine
+ and a positive urine culture of 2103 and <105 CFU/ml with no
more than 2 species of microorganisms,

* With ne cther recognized cause

« Patient had an indwelling urinary catheter in place for 52 days, and:
catheter was in place on the date of event and

* Atleast 1 of the following signs or symptoms: fever (>38°C);
suprapubic tenderness*; costovertebral angle pain or tenderness*

and
* At least 10f the following findings:
a. positive dipstick for leukocyte esterase and/or nitrite
b. pyuria (urine specimen with 210 white blood cells/mm?
of unspun urine or 55 WBC/high power field of spun urine)
¢. microorganisms seen on Gram’s stain of unspun urine
*+ anda positive urine culture of 2103 and <105 CFU/miWith no more
than 2 species of microorganisms.

+ Patient <1year with** or without a
“‘ has at least 1 of the following signs or symptoms: fever (>38°C
core); hypothermia (<36°C core); apnea*; bradycardia*; dysuria*;
lethargy*; vomiting* and
* A positive urine culture of 2103 CFU/ml with no more than
2 speciesiof microorganisms.

*  Withnoother recognized cause

** Patfent had an indwelling urinary catheterin place for>2 calendar
days, with day of device placement being Day 1, and catheter was in
place on the date of event.

e
+ Patient with an indwelling :
and had it removed the day of or the daybefore the date of' -
eventand
*+ Atleast 1of the following signs or symptoms: fever (>38°C);
urgency*; frequency*; dysuria*; suprapubic tenderness™;
costovertebral angle pain or tenderness* and
* Atleast 1 of the following findings:
a. positive dipstick for leukocyte esterase and/or nitrite
b. pyuria (urine specimen with 210 WBC/mm? of unspun urine or
>5 WBC/high power field of spun urine
¢ microorganisms seen on Gram's stain of unspun urine
+ anda positive urine culture of 2103 and <105 CFU/ml with no
more than 2 species of microorganisms.

* With no other recognized cause

catheter has at least 1 of the following srgns npi
(>38°C); hypothermia (<36°C); apnea*; bradycardia*; dysuria*;
lethargy*; vomiting* and
* At least 1 of the following findings:
a. positive dipstick for leukocyte esterase and/or nitrite
b. pyuria (urine specimen with 210 WBC/mm? of unspun urine or
>5 WBC/high power field of spun urine
. microorganisms seen on Gram's stain of unspun urine
* and a positive urine culture of between 2103 and <10% CFU/ml with
no more than two species of microorganisms.

* With o other recognized cause
*+ patient had an indwelling urinary catheter in place for >2 calendar days, with day

of device placement being Day 1, and catheter was In place on the date of event.




* “mixed flora” represent at least 2 species of organisms.
Therefore an additional organism recovered from the same
culture, would represent >2 species of microorganisms.

Such a specimen cannot be used to meet the UTI criteria.

* Urinary catheter tips should not be cultured and are not
acceptable for the diagnosis of a urinary tract infection.

* Urine cultures must be obtained using appropriate technique,
such as clean catch collection or catheterization. Specimens
from indwelling catheters should be aspirated through the
disinfected sampling ports.

* Hospital-associated pneumonia (HAP)
occurs 48 hours or more after hospital
admission, which was not incubating at the
time of admission

* Ventilator-associated pneumonia (VAP)
occurs more than 48 - 72 hours after
endotracheal intubation and mechanical
ventilation.

« Ininfants, urine cultures should be obtained by biadder
catheterization or suprapubic aspiration; positive urine
cultures from bag specimens are unreliable.

+ Urine specimens for culture should be processed preferably
within 1 to 2 hours. If urine specimens cannot be processed
within 30 minutes of collection, they should be refrigerated:
Refrigerated specimens should be cultured within 24 heurs.

+ Urine specimen labels should indicate whether or not the
patient is symptomatic.

* There are 3 specific types of pneumonia:
* Clinically-defined pneumenia
* Pneumonia with specific laboratory findings
% Pneumonia in immunocompromised patients

Pneumonia




Radiology

« Two or more serial chast radiographs with at least one of the
following:
* New or progressive and persistent infiltrate
= Consolidation
= Cavitation
* Pneumatoceles, in infants <1 yr.

In patients without underlying pulmonary or cardiac disease ,
one definitive chest radiograph is acceptable.

" ALTERNATE CRITERIA, for child >1 yr. or €12 yrs.

At least three of the following:
= Fever (>38.4°C) or hypothermia (<36.5:C)
* Leukopenia (<4000 WB(/mmZ) or leukocytosis (215,000 WBC/mm?)
= New onset of purulent sputum, or change in character of sputum, or
increased respiratory secretions, or increased suctioning requirements

= New onset or worsening cough, or dyspnea, apnea, or tachypnea.
« Rales or bronchial breath sounds

* Worsening gas exchange (e.g,, 02 desaturations, increased oxygen
requirements, or increased ventilator demand)

FOR ANY PATIENT, at least one of the following:
* Fever (>38°C)
= Leukopenia (<4000 WBC/mm3) or leukocytosis (212,000 WBC/mm3)
« Foradults 270 yrs., altered mental status with no other recognized
cause and
* At least two of the following:
+ New onset of purulent sputum, or change in character of sputum, or
increased respiratory secretions, or increased suctioning requirements

* New onset or worsening cough, or dyspnea, or tachypnea
* Rales or bronchial breath sounds

+ Warsening gas exchange (e.g., Oz desaturation, increased oxygen
requirements, or increased ventilator demand)

1. Physician diagnosis of pneumonia alone is not an acceptable

criterion for healthcare-associated pneumonia.

2. Distinguish between pneumonia and changes in clinical status
due to other conditions (e.g. myocardial infarction, pulmonary
embolism, RDS, atelectasis, malignancy, COPD,
bronchopulmonary dysplasia, etc.)

Care must be taken when assessing intubated patients to
distinguish between tracheal colonization, upper respiratory tract
infections (e.g., tracheobronchitis), and early onset pneumonia.

Itshould be recognized that it may be difficult to determine
healthcare-associated pneumonia in the elderly, infants, and
immunocompromised patients since such conditions may mask
typical signs orsymptoms associated with pneumonia.

* Worsening gas exchange (e.g., 02 desaturations, increased oxygen
requirements, or increased ventilator demand)
= and at least three of the following:
= Temperature instability
+ Leukopenia (<4000 WBC/mm2) or leukocytosis (215,000 WBC/mm3)
and left shift (210% band forms)
= New onset of purulent sputum or change in character of sputum,
orincreased respiratory secretions or increased suctioning
» Apnea, tachypnea , nasal flaring with retraction of chest wall or
grunting
* Wheezing, rales, or rhonchi
* Cough
*» Bradycardia (<100 beats/min) or tachycardia (>170 beats/min)

3. Healthcare-associated pneumonia can be characterized as
early or late onset pneumonia.
= Early-onset pneumonia occurs during the first 4 days of
hospitalization and is often caused by Moraxella catarrhalis,
Hinfluenzae, and S pneumoniae.
Causative agents of late-onset pneumonia are frequently
Gram-negative bacilli or S. aureus, including MRSA.
Viruses (e.g., influenza A and B or respiratary syncytial virus)
can cause early- and late-onset nosocomial pneumonia
Yeasts, fungi, legionellae, and Pneumocystis cariniiare usually
pathogens of late-onset pneumonia.

»




4. Pneumonia due to gross aspiration (e.g., intubation in ER
or OR) is considered healthcare associated if it meets any
specific criteria and the infection itself was not clearly
present at the time of admission to the hospital.

w

- Multiple episodes of healthcare-associated pneumonia
may occur in critically ill patients with lengthy hospital
stays. When determining multiple episodes of healthcare—
associated pneumonia in a single patient, look for evidence
of resolution of the initial infection. The addition of or
change in pathogen alone is not indicative of a new episode
of pneumonia.
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. Positive Gram's stain for bacteria and positive KOH
(potassium hydroxide) mount for elastin fibers and/or
fungal hyphae from appropriately collected sputum
specimens are important clues that point toward the
etiology of the infection.

o

Sputum samples are frequently contaminated
with airway colonizers and therefore must be
interpreted cautiously. In particular, Candida is
commonly seen on strain, but infrequently causes
healthcare-associated pneurnonia, especially in
immunocompetent patients.
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HIV/AIDS v
JE vViviviviviv] vy v
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Avianinfluenza v 4 v v v v
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Non-vaccine preventable risks

Dengue v v v v v v v v v v

Malaria v ("4 v v v v ("4 v v
Schistosomiasis ¢ v v v "4 v
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Food poisoning v v

HFMD v v
Influenza (H5N1) v v v v
Influenza (H7N9) v

JE v | v |

Leptospirosis ¢ v v

Malaria v v

Measles v v v
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Acute diarrheal v
syndrome

Acute hemorrhagic v
fever syndrome

Chicken pox ¢ v

Chikungunya v %

Cholera v v

Dengue v v | v

Encephalitis
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Melioidosis v

MERS v v v

Rabies v

Sarcocystosis v

Streptococcus suis

Toxic v

Typhoid v

Zikavirus v




AEC HIV/AIDS

Thinkars

{rekanesis

4

Vietnam

16 609 14 60
Agessiandardised DAIYS per 109 6na ropilatien
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HIV/AIDS

Year iear j

1982 The Face of AIDS
[solation Techniques for Use in The first report of AIDS in a
1o Hospitals, 1st ed. person with hemophilia, and
CDC guideline for Isolation | P* ST

1983 Precautions in Hospital in infants born to mothers with

1975 [solation Techniques for Use in AIDS

Hospitals, 2nd ed.

1985 The Face of AIDS

1981 The beginning The first cases of AIDS were 119‘?'1 Universal Precautions




Adults and chﬂdren estimated to be hvmo w1th HIV : 2009
Year S ot

900/000 L4 millio
Nnrlh—r\rmrlm‘(aaﬂ P mll)mn] lUJN“mLtm"'ﬂ"l
(1.1 o D fon] PN East g

T 830.000.
. rv[nddu- East|& North Africa (530,000~ ‘2""""’“1
5 il ¢ ¥l & |hhe--m 300000
1987 Body Substance Isolation Ny ! o 230 oz(é% . “ 12507000 - 360 000] gm,‘ & South 1& = r\m |
i | f | 4.0 million|
{ ‘ 3 milli 22 4
! ‘l [l I || l I Lalml\mgnca SUbgasl‘:?ﬂifo\ﬁKa m"_f l { | | l
) ) ) ! ‘}'rmmlllm_l‘l_lm""u [22.1 million = 24 F\iman) J { Ocednia) | |
1995 Guideline for Isolation W8, . | | [ A
Precautions in Hospitals - Y ) / F
. /
ity \ Lo -~ e
2007 Guideline for Isolation Precautions: Preventing Transmission N e
of Infectious Agents in Healthcare Settings 2007 Total: 34.0 million [31.4 million — 35.9 million]

HIV/AIDS | HIV/AIDS

< g
Adults and children estimated to be living with HIV : 2013 S \
S— dalaie Ng156maluidd e HIV / AIDS estimates
A A N Ee ginAlug
//Ncnhﬁmsdcaan?Waslsm andCenllal Europe \ [gaoum_ {"J‘,ﬂm,,,, \\\\ 2543 (2001) 2554 (2012)
//,;/,’."/,~/ 7 / |19mmm3r@ :‘j.mi Y N \\ \\ \\“ 660,000 440,000
// "/ / Agg’g%eésm- “s‘%o?_%%qml \ \ Asbaﬂ‘il’bﬂgﬁaﬁlml\\\ N/A N/A
i 15 ¥ T
UL e o s w11 110,000 120,000
\y | k L \“ Smilion i T o ) } F 83,000 610,000
= e . / /, . 3,300 12,000
WA \ \ / / / / // 54,000 82,000
NN | 7 77777 : '
\\\\\ W 7 _, T 220,000 200,000
~ < [ 72z 5,400 15,000
Total: 35.0 million [33.2 million — 37.2 million] 22,700 ? 3,400
160,000 260,000
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Transmission based precaution
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1ype of transmission based
precaution

Type of precaution Duration

Airborne

Droplet

Contact

Guideline for Isolation Precautions: Preventing Transmission of
Infectious Agents in Healthcare Settings 2007
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Goals for Infection Control

Hospital-Associated Infection « Protect the patients
Surveillance !

Protect hospital personnel,
visitors and others

Cost effective manner

Assoc.Prof. Dr.Akeau Unahalekhaka

Faculty of Nursing

Chaing Mai University

4 points recommendation . 3 -
from The study of Efficacy of Surveillance of Healthcare-

Associated Infections
NI Control (SENIC Study)

. The systematic active ongoing
1. Surveillance

observation of the occurrence and distribution
2. Control measures

of NI within patients and of the events or
3. Infection Control Nurse

conditions that increase the risk of NI
4. Hospital Epidemiologist
occurrence

Surveillance is an essential element of

an effective infection prevention & control program



Information is power and the more
immediately relevant it is to the individual

hospital’s situation the more powerful it is.

Outcomes of Surveillance

c}}) \}l{o
- . . . Y . - rj
Reduces nosocomial infections by:  Morggnaiuiab®

o Providing baseline endemic infection rates
o Identifying outbreaks

« Convince clinicians and staff
o Bvaluate efficacy of control measures

o Reinforcing appropriate infection contro] practices
 Providing data for:

- Comparative purposes

- Problem solving and/or research

- Planning

- Mensuring i

Purposes of Surveillance

- Provide data that will guide efforts

to reduce nosocomial infection rate

- Assess quality of care

Surveillance

‘

Action

| SRy Qliality of ‘6ar¢ t




S rveillance not only for data
Surveillance ~ butinformation for ACTION

tecision Raking ly

10
Private room,
* ® Private room ][] 8"0ves & gowns
5 & gloves l l
C 5
g .
ol iy | Hﬂﬂﬂ ,,,,,,, |
123456789101112123456789101112
Effective Surveillance System Elements of An Effective -
Surveillance Program
= Strategic pla
@ Planned 1_ S0P n _ '
® Written definition of infections
@ Active " Systematic case finding and data collection
Prospective “ Determination of appropriate denominator
@ Efficient ® Analysis and interpretation of data

) ® Reporting of surveillance data
@ Meaningful " Corrective action necessary
" Periodic re-evaluation of quality of surveillance

information



Improvement of
Surveillance Data

! Standardized criteria
1 Uniform training of data collectors

-1 Consistent application of methods
|+ Validation of process

I Stratification of risk factors

Method of Data collection

Method 1

ICN e HE it Ice

Surveillance of HAI in
Patients

1 - Hospital-wide
Admit

/ - Targeted

Method 2
ICWN
Ié"&q <—>‘ ICN ‘<—> HE |+—
ICWN =
ICWN

Patient —|  Postdischarge SSI,PP-NB
\ ER, OPD

ICC



ICN
HE

Method 3
ICHN
ICWN ICN
ICWN DE
ICHN \
ICHN
ICHN ICN /'
ICWN DE
ICWHN

Hospital-wide Surveillance

T

» All patients

T
y-o

» All wards, departments

All site of infections

ICC

The Tecnniques of HAI Surveillance

1. Personnel : Active and Passive
2. Time : Retrospective and Prospective

3. Source of information :Patient-based
and Laboratory-based system

4. Scope of surveillance
- Hospital-wide (House-wide,
Comprehensive, Total) surveillance
- Targeted (Focused) surveillance

Hospital-wide Surveillance

Advantage: Disadvantages:

* Provide data on all units/ e Expensive,
organisms/infection sites e Labor-intensive,

* Cluster detection e Large amounts of data

* Establish baseline rates collected and little time to

* Recognizes outbreak early analyze

* Cooperation o Difficult to develop

* Ward alert interventions

* Easily implement control e Not all infections are

measures preventable



Targeted surveillance

= Unit- directed
ICU NICU

@ Priority- directed

® Ventilator- associated pneumonia
u  Catheter- associated UTI

8 Surgical site infection

® Primary Bloodstream infection

Targeted Surveillance

Disadvantages

Collects data only for targeted patients or risks
' Denominator data may be inadequate
. May miss clusters or outbreaks in nonsurveyed

areas or populations

Targeted Surveillance

Advantages

Concentrates limited resources on high-risk areas
Focuses on infections with known control
measures to reduce infection risk

Can determine valid denominator

Flexible, can be mixed with other strategies
Increases efficiency of surveillance

Liberates ICP to perform other activities

Postdischarge Surveillance

Directly assessing the patients
Reviewing records from visits to clinics or ER

Contacting physicians or patients by mail or
telephone



Essential Compone ts
of a Surveillance Program

Define the population and type(s) of infections
to be studied

Collect data using systematic methods
Consolidate data to aid in evaluation
Analyze and interpret data

Report results to those who can bring about change

4

Action

Collection of Surveillance Data

Who should collect infection data?

Active surveillance Passive surveillance

* Trained epidemiology staff . Doctors or nurses

* Discuss with ward staff report infections to ICN

* More accurate infection data Genere}lly 1'es.ults 3 under
reporting of infections.

Case Definitions for NI

© Must be written
¢ National definitions important
® Applied systematically

NI surveillance by ICWN/RN

During patient care (routine work)

Detect patient with new infection
(clinical sign & symptom of infection)

!

Record NI in NI surveillance form

(1 infection/1 surveillance form)

}

Record NI in line listing- analyze data

}

Send NI surveillance form to ICN daily



Collection of Survéillance Data

How do you decide what data should be collected?

Only collect data you will use
= Collect data important to identify the infection
(based on criteria in definitions)

= Collect data important to staff caring for the

patient

- Collection of Surveillance Data |

How should surveillance data be recorded ?

I Standardized form for collecting data
b Include all data elements
i Types of forms:

- Line liSting - allows recording of many
patients on one page

- Case form - allows recording of many data
elements about a single patient

k- Selection of type of form will depend on the

| Collection‘ of Surveillance Data

- Examples of data to collect :

= Demo graphic data (name,age, sex, underlying disease,
ward, admission and discharge date)

Information about infection (signs and symptoms,onset date)
Laboratory data (culture&sensitivity, CBC, UA reports)

Risk factors (invasive,surgery,wound class,severity of illness)
= Interventions (antibiotics, devices removed)

Stratification of Data

¢ Population under study often not homogenous
° Nosocomial infections generally have multiple causes

* Necessary to control for intrinsic and extrinsic risk
factors when comparing rates



Intrinsic and Extrinsic Factors

Extrinsic factors such as devices and therapies

Intrinsic factors such as severity of illness,
underlying diseases

€.g. rates of Methicillin-resistant staphylococcus
aureus infections in burn patients

Denominator for
Hospital-Wide Surveillance

No.of admissions / No.of discharges

(does not control for variations in risk factors)

Calculation of HAI Rates

[ .
Numerator : Denominator : Population at risk

* Number of events  |® Choice is critical when calculating
being studied ~ infection rates

* Number (or cases) i ® Include everyone at risk

of NI identified |® To describe risk and evaluate

intervention strategies, risk should
be comparable in all those included

|

12 -
in the denominator

|

|

Denominator: High risk unit, e.g. ICU

Number of ICU admissions or discharges in
month/year
Number of ICU patient days



Examples of Denominators
for Indicator Events

Hierarchical List of Denominators

(most general to most focused)

» Patient admissions or discharges

» Patient hospital days

n Patient-days by specific units

» Patients exposed to a specific device

» Patient-days of exposure to a specific device

» Patient-days of exposure to a specific device
in a specific risk group

Adjusting Rates

+ Adjusting rates for length of stay
+ Adjusting rates for exposure to devices

= Adjusting rates for severity of illness

Examples of Denominators
for Indicator Events

Examples of Stratification by Risk
Device Exposure

. Demographic factors

- Underlying disease

- Other infection risk factors (e.g.medication exposure)
Physiologic factors (e.g. APACHE score)

Other severity of illness measures (e.g.wound
classification)

Composite (multivariate) indices considering multiple
risk factors

Determining an
Appropriate Denominators

» Risk of infection depends on exposure to device

* The longer the exposure to a device, the greater
the risk of infection

-+ Device days is a more accurate denominator to use

; Example

'+ If denominator is no.of patients on vents:
can calculate % of pneumonia in vent. patients

* If denominator is no.of vent-days:



« Jproaches Site-specific
Determining denominators (cont.) focused surveillance
Risk of infection related to exposure to a single event ? Surgical Sit"j infection - the rate of infec
. ) L ] all surgical procedures
(Example: hospitalization, diagnosis or surgical procedure) (5.2 SSIs per 100 operations)

tion occurring in

® If calculating SSI rate, need to know total

Surgical site infection - the rate of infection occurring in
number of surgical procedures

a specific surgical procedure
. (3.1 SSIs per 100 hernia Operations)
® If calculating burn wound infection rate,

need to know total number of patients admitted Surgical site infection - the rate of infection occurr ing in
. . ¥ f procedures involving a specific wound classification
or discharged with burn injury | (1.5 SSIs per 100 clean operations)

. N ) Catheter-Associated
Device-Associated Infection Rate Urinary Tract Infe ction Rate

No.device-associated infections No.of catheter- associated UTT x k
for a site

: No.of catheter- days
no.of device-days |

Infection rate per 1,000 device-days Infection rate of catheter-associated UTI

per 1000 catheter-days




Quality of surveillance data Communication of Results

@ Essential for successful system
= Completeness

| @ Inform important committees, hospital
‘= Accuracy

personnel, units, managers (decision makers)
= Timeliness

@ Confidential reporting of individual
surgeon infection rates to surgeons

improves surgical site infection rate

Common Surveillance Deficiencies

Effective Utilization of Surveillance
< Lack of planning for how data will be used Information
¢ Lack of communication of finding
< Lack of consistent application of surveillance methods

< Lack of agreement with leading clinicians regarding
definitions

< Lack of careful analysis

<& Use of inappropriate denominators

< Lack of adjustment for intrinsic or extrincic riek factare



- Improvement
[ Cooperation Support
L Colivingty g \ / Evaluation

:
- Monitoring «—Information Usage — | Planning

/ \ - Decision

[ Strengthening Training

; : ‘Proﬁblem‘ solvmg )

1
el

Utilication of Surveillance Data

* Problem detection

* Problem prioritization

* decision making

* Planning for problem solving

Determine appropriate control measures
Determine appropriate treatment

* Epidemic detection

* Training & education HCWs

* Strengthening IC measures

Monitoring & assessment of IC program

* Evaluation of the impact of IC measures
* Allocation of budget



Infeqtion Prevention = Patient Care - Relat\ed
& Patient Safety

|
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: Faculty of Nursing l
Chiang Mai University ‘
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iiPr()blems Related to
ciated Infections (HAIs)

HAlsin US

* 40 million persons hospitaliz&;( ¢
* 5% or 2 million will develop a
* Morbidity and mortality (90
* Variable prolongation of hdsphtal'é A
* Total annual hospital-rela ¢ |

$6.5 billion

Costs of an IC Pr

/

|

wally in US

[
Il

| ] |
financial burden

3 -
C*lost of HAI in USA
4 Cost Per Infection ($)
Wound infe:tlions 3,000 - 27,000

Sternal WOuﬁ'd infec tions

20,000 - 80,000

bloodstrean infeq

Cathete'r-assﬂo’lciat Ld|

5,000 - 34,000

Urinary tract infe cti“o'n

tion
Pneumonia | ‘ i 10,000 - 29,000
700

| :c»g‘ra?m *
(A 300-Bed Hospital) |
Component 3 1u%1i!ﬁosts (%) d |
2 ICPs ;11'|(i)‘l,'000
0.33 MD Epidemiologist i ?ﬁ,ooo
1 Admin. Assistant it :i;ﬁ,‘ooo
Supplies | &ls'io,:ooo
Total 2:(iﬁ;,()()()
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Nosoco_mial Infections in Thailand

Magnitude and Impact:

6.6% of in-patient

7,000 NI c|ases at any time

14,000 patients die directly of NI each year
Oclmilpied 1,000,000 beds annually

' Ammal expense 3,000 million baht

Spoﬂ 200,000 admission per year
l

uimn

| . |
il |
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Nationwide Preva ile'm:,e ‘:(‘l)f NI
i |
Thailand, 1988-2003 | ||
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Quality in Health Care
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t» H ilr,h standard
‘ Zer‘o defect

Iy
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JImprove quality of care |
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i ‘l- Ratients customers satisfaction

~
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¥ \ Hospital Safety|
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[ fectious agent 1} | ||
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Personnel knowledge, att1tud<|3 andipractices

o v CA = ' o !
ms{fﬂmumsuwsns:mluma'hmm:nmsﬂaam
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» Lack of formal training on hq sp ﬁtal_ epidemiology
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Poor ventilation

Infection Pre ention
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) InaPPfOiP,,'“',a‘ﬁe I8 usage Whose busimess P

u Overuse/)mim Isinfectants !

* Injury p.\rﬁ!nllle; c’éupational hazarq)

u Inappropll‘iat‘e ‘

eL'ls‘e of single yse devices
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ical waste Management
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J’IOn Prevention is
~“VEeryone’s Business
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Patient Safety Indj

. Nosocomial infection 1
* Sentine] events

Medication errors
* Adverse drug reaction
Prevalence of pressure
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} WlaLt do we have to do?

K
I
Goal & Obje\étives

i ‘ II

* Goal & objectives of Iniectiél)lr
* Clear strategy in Infectmn Control
( hospital & depar tmental 1ey:e':ll)|
Master plan & work plan ‘ ‘ . ~
' * Hospital personnel u{n?erét,and policy,
| strategy and their role/ || || |

REIREEE
o | ; ‘ .
uIN el . - . | o
Organization & Management Effective IC Committee
;| T
| : !
Infection% Control Committee

* Multidisciplinary A

In.fection%Control Unit / Infection Control Nurse * Meet regularly (not less th| in 4 times/year)
Role of] I|CC, I—I‘E, ICN (well document, clear) ' * More than 3/4 of committee/members

RERE
ideli attending each meeting' | | :
Guideliné deyelopment g g
|

oblems

g

| » Analysis and discussion of NI/ lp1
Communicatjon |

_ *» Action taken
Problem 'isolv ing




i
Cfri\’fe IC Committee

ﬁl?i lift;(y person for prople
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m solving

llli' ¢valuate the effectiv
[

eness of

n'aster plan and working plan
Lr? 1\
ntrol regulay feed back tq unit

i

oy,

; I)ﬁfecﬁon Control Nyrsg

' | 1
‘ | ] ][‘(EN Per 150 hospitg] beds
I, Y tole description

i
i

ity 10 act

Effective Hospital Ep i

Willingnegs to work
* Participate i, every ICQ
Authority to act

* Knowledge op Infecti
Epidemiology

Hospita] Personne] 1

* Need assessment

* Plan developmen i

Orientation of new pel‘éclj
Regular Infection Contro]

Performance and behavi'or

! ]
! E
ous disease ,

nnel

[
|
i

o
evelopment

',

i
i

cducation

al evaluation
l
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P:Olicl':y & Procedures

q
Infection Control |
| |
vl i
: . ) N N AR
* [Written/hospital policy * Hospital-wide policy | 1| | E
: . . - Isolation Precautions| ||
CJ 1 1k
hilfec 1on Control procedure - Tfoctions waste hilp 3'_31911‘\
* [Publicized policy and procedure

- ATB policy ‘ \
» [Policy & procedure evaluation - Sharp injury prevention |

- Disinfection and -Sfai-ni“za'tion
- Employee health ‘ etc| ' |

° Department specific po licy

_ (eig. Lab.thmacy,OR,CgLSSD )

Infection Prevention

? Ili:i'eéﬁon Control Policy Essential Compﬂ"ﬁ |

4 [
Review jand rev1'sion of policy and procedure '

i
1. NI Surveillance 6. M.‘iﬂq )i
Written policy and procedure |

|
|
b1(i) ogical Service
» 2. Isolation Precautions 7. Bdud é‘éio‘n and training
Dislribut_'ilon of Ilgolicy and procedure S st 11 R

with policy and procedure assessment

T 8 Enwronméntal Control
Sterilization | ' ih
'l 4.Emp10yee.Health 9. Cp 1 urrity coordination
: ‘ 5. Patient Care 10. Research
-




Structure,

.1cC
“HE
- ICN

* IC policy &

Procedure

———t——a8

|
|
\

nfection control

Outcome
S:meillance * NI rate
I%lolation Precautiong - Patient
Disinfection & Sterilization - Hospital
P'atient care practices personnel
E"fnployee Health
Tll‘ahﬁng & Education

EFYironmentaI Contro]

i
o

—
—4

f
|
|

T;:ystematic, active, ongoing
on of the occurrence and
' %

veillance of NI

€

S I'T fio‘li Of NI within patients and
: ! ‘ ' - - -
events or conditions that Increase
I *ase the risk of NI Occurrence

b
|
4 points 1'econunenda}tion fllC

The Study of the Efﬁcacyj of

Nosocomia] Infection Contro]
(SENIC Study) K

. Surveillance

I
Contro] measureg '

* Infection Controll ]\Iur§é

* Hospital epidemliologijst

The uses of survejllance

( Process objeptivés)

Establish baseline infec’:ti on réfes
Identify epidemicg | ;1
Convince clinicians ang staff,
Evaluate control measdres ‘I
Reinforce patient-
Satisfy standard &
Defend apainst malpracti i

0 mu:in
R, ( NRTATLARTRY LR T I l -

care practices

NS A W e
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|

NI Sl"lrv

Patients
Hospi tal -W

e?lance in Hos_pitals

1de surveillance

I
Talgeted surveillance : VAP, UTI, BSI, SSI
Post—dlscharged surveillance

Hosplt'\l per
Acmdent

|
onnel

Injury (Needle stick or sharp injury)

Work- related infections

i
{
|
i

|
Effe

utlve Utilization of

Survelllance Information

- Hospital-wide surveill:
- Targeted surveillance|| |

|
- Post-discharged sm\,/ei]llance: |

(ICWN model)

protective equipment

» Hand hygiene facility

» Monitoring Isolation Precautions pr:

I

* Determine methods of survei

» Assess efficiency of surveillance system

» Usage of surveillance information (action)
|
1
|

Written guideline for Isolation Preca

Education of nursing personnel |

1!

l
Surveillance ([)f NI

|
RN
» Policy and procedure for S}Lrvleil‘lé‘rie‘

Appropriate and sufficient persoﬁal by !

e

L
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|

ec-‘tion & Sterilization EUL]]
* Guidelipe fé»lr disinfection and sterilization
. Person‘n’iéll traming apnq education

. Appro;’n;ieltte [L Sage of disinfectant

* Surveillicel g _
* Sterilizg ion nhof

Dis
|

I
'

Placemen;t €valuation
Personne] health ang safe

unization pProgram
Surveillance and
related illness
Counseling Services
* Work restriction

i
. Maintenance of health record ;o

tyle Ucation

Management| o f Jo

. Monitorl’ng!j '
* Record keep

—

G Cacho

Patient Care Plraictiices'

!
|

e
=2

sive and Surgica] Procedure)

Tmt'i'on of nursing Personne]
I'vice, annual)

i
* Wound care '
] .
alcnch momtormg
| i

(orientation;' ’m

|

. Indwelling urinary catp aterf
* Procegg (pr

* Suctioning

i 2 . Intravenous Catheterizaf;
Sufficient e,q'lllipmefl't and instrumep;s T

* Nasogastric tube feéd'ing
* Hand wag {n.g faeil t‘y
I

* Persona] pra tect'%* el
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|

'qrammg & Education
for Hospital Personnel

Speclﬁc and proper policy for new employee,

spec1ﬁc area and new responsibility

Plan for per sonnel training and education
Educatmn hen problems occurred
Appropriate contents and methods

of educatlon for different job / work
Evaluatlon

oﬁ IC competencies of personnel

Per1od1‘c surveys of unit activities
i
|

| |
Envi ronmental Control
l '

Pohcy and procedure for environmental
control

Iniectlous waste management
(mcludmg sharp and needles)
Waterll supply
Ventllatlo n

Cleamng environment

3

) ] v 1
‘;:‘ i'ﬁl\it!iiir’;i;lii .
i ! Il
L
* Educate patients and theﬂr famil:He s about
disease, mode of transfni]s‘s 1c n, 'mf ction
prevention SR ‘
l‘ I}
- Brochure / leaflet t ‘ '
* Assess patient compliance] l I
SRR
|
| ' ‘
| ‘l
Environmental Control
* Sanitation & }\Iygi%:ne]
* Ventilation | |||
el
* Temperature & Humighity
» Light ( sunlight|) | fv
|| ALY
« Water 3 01
* Medical waste
» Vector  2réal’
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1ealth care-

Wl | ,disinfectants

| |
Ia'nd Hygiene

|

|

{) Misuse
|

I

i
| oned
| T

on mode of

> spread of antimicrobjg] resistance

associated infectiong

- Organismg
transmission

Adapted from Pittey D, Infect Controf Hosp Epi

* Improve process — redyce 1
* Materia] management
* Creative problem solving ,

* Appropriate use of disinfecta]

Factors for Poor .f$d
with Hanq Hygﬁ’eqe

|

tatign

Handwashing agents cause jrrj

Sinks are inconvem'ently locat

Too bUSy/insufﬁcient time

Understafﬁng/ overcrowding

Patient needs take priority

Low risk of acquiring infect

a1 K
L ¥
Cost Reductmn 3

Systematic approach

ep

CSSD Personne]

o |

j

=

L

I
I

!
'f

on frolm Patients

Pt

17
iol 2000

|
él!’en’ce

21:381,38p,

and drynegg

ed/lack of sinkcs
Lack of S0ap and paper towelsg| .

lactivities

e



Costs of Disinfectant & Antiseptics

Bath (million)
2

1.5

.

1311177 i
1,206,432 ¥

1
|
1,677,333
= h guideline

¥
it
!

i
fi

i 986,629

for Hospital Administrator

Whlat - the ploblems

0] v |0| solve |

How }nuch resources needed i
Beneﬁt gamedl o

I
¥
" Deci 1510n Making by factj

: guideline
(hifE==
i 1755,600
‘ A 629935
1“ N 409323 431,650
O i 7. 356,750 i A
e | l f
t
% i
1994 19
1995 2001
Year

Increase time for interventions and {

1. Centralization |

|
\
The 7 C’s of Material 'Ma:n‘agement

- u

|
|

2. Communication

3. Coordination
4. Control ::
5. Continuity
6. Convenience
7. Cost

1

Increasing producftiviwty of ICN
|

surveillance

|
* Should devote at least 25° 0 cf| the efforts to
i

. .
* Move from just surveillance|t

* use surveillance data to dr w'e'

!

)i mterventlons

vhz|m‘g‘e N

| ]
* Set aggressive goals and objlelf,tlves ;(\\ S
* Start small but on going pre Lelss’ : i/ \

leading improvement teams ) {

1

i
u‘e'|

ipl)emionist



|
Centers for Di.sI L?lase iCazftrol and Prevention

1 f'ng associated BSI, 2011

: exlr—. ssociated UTI, 2009
Guideline for /g ih|t |

Guideline for isolag' )W Frecautions, 2007

R Tganisms, 2006
monia, 2003

Environmenta] Infecti
Hand Hygier%e::iln !
Prevention of Intrayy
Prevention of Surgias

INFE

Prevention cI)f Centy

Prevention 0

Management |y ]

Management
Infection g,

ity lmprovement

of quality indicators

S
- II|1feCEII (n rate

—h’

1]
fjcathe-

(B

CTION

xolxix
H'.dltﬁcare Settings, 2002
I

— Oy —
= @

1

Jicry of NI surveillance system
lan

ce with policy and Procedure

lntm crobial usage for NI
OfIATB resistant micy
0

00rganism
r"fnation- Strategy for [C
i

"REVENTION STRATEGIES

|

o]

Hfl:althcare Facilities, 2008
|

|Control i HCF, 2003

c
1
Site Infections, 1999

pe'l:tiqnal Exposure to HBV, HCV, HIV, 2002

lar Device-ReIated Infec

tions, 2002, 2010

|

Teﬂllhcnru Personnel 1ooe

. il
1 rb] in
B0

Society of Hospital Epirlemiologist of Ameli

KEY INFECTION CONTROI
INTERVENTIONS | |

Compliance with CDC
Surveillance

recommendations, (®

Droplet: via large droplets (<3 feet) =
Airborne: via small
measles)

Hand hygiene (before
Proper disinfection 4
Occupational health

Pre- and Post-exposure prophylaxis

1nlasl<
droplets (>3 feet) = N9
|

and after patjent care|

INFECTION PREVENTION g

nd sterilization (device

. . l §
ﬂu1d5i: except sweat
Ves, gowns

i

1

8 priy’ate room (pelmssis)
il

b respirator (TB,
N

i
I

ok
s) enlm‘omnent)
i

¥

RATEGIES

|

i
L
i

|

Management of HCWs Infected wity HBY,
Disinfection and Sterj :
Iustruments, February 2010 :

Compendium of Strategies to Prevent HAJs,
— Surgical Site Infection

- CLA-BIoodstream Infection
— Catheter-Associated UTI

Véntilator~Associated Pneumonia
= Clostridium difficile

| TICVJ
|
lization of Prion-Contz] inate

ica (SHEA)
» March 2019
Minated Medijca]

ctober 2008




STRATEGIES TO PREVENT CLA-BSI

IN ACUTE CARE HOSPITALS
I

Best practic:es (at insertion)
; |
Use a catheter checklist (B-1T)

Perform hahél hy'gien'e before catheter insertion (B-1I)
Avoid the fe%nofai for access (A-I)

In adults, ;l,féfererltiallly use the subclavian vein

Use an all—linclusil/e !catheter kit or cart (B-IT)

Use maxinllal sterile ba

' trier precautions (mask, cap, sterile gown,

sterile glmlres; cmler Ipatis:n‘t with a large sterile drape)(A-I)

Use CHG antisept

i

i
|
|
\
i
i
|

(

* Hand hygie
* Maximal ba
- Chlorhexid

ic "(CHG-alcohol) for skin preparation (A-T)

Marschall J, et al. ICHE 2008;29 (suppl 1):522-830

100,000[LIVES CAMPAIGN:

CLA-BSI BUNDLE

ne

rriler precautions
ne skin antisepsis

» Optimal cathelter site selection, with subclavian vein as
the preferred site for non-tunneled catheters

* Daily.review 9f. line necessity, with prompt removal of
i
unnecessary lines

i

X
i |
|

I
|

Best practices (after insertion)
|
Disinfect (CHG-alcohol, 70% alcohol) catli

STRATEGIES TO PREVENT|C
IN ACUTE CARE HOSP

eter hﬁPS, needleless

T : LT
connectors, and injection ports before acce Esang the catheter (B-II)

Remove non-essential catheters (A-IT) |

|

; ‘

For non-tunneled CVCs change dressing evety 5-7 days; more

frequently if soiled (A-T)

Replace administration sets not used f’op blog
intervals not longer than 96 hours (A-II
Use antimicrobial ointment for hemodialysis

(A-D)

SSI: Intrinsic/Patient|Ris

= Age-extremes
= Nutritional status-poor
= Diabetes-controversial;

increased glucose levels
in post-op period 7 risk
Smoking-nicotine delays
wound healing 1 risk

Obesity>20% ideal body
weight

Marschall J, et al IIL'HE

)

|
'
|
I
1

ol

d/l')lic od products at

)
|

i

catheter insertion sites

2008:29 (suppl 1):522-530

|
i
i

i

I
il
il

k: Hactors

i
i

Remote infections 1 risk

End oganoxll% mucosal

micro« rga|n|i|sms
|

|

v
irisk|
Hil
'P'FO mt‘
1 severi

|
|
|';‘.
[ f

f}
|
t}: of 1llness

Preoperative nares S.aureus
!l |
|

Imﬁn unosuppressive drugs may
ootk
<

cistay- surrogate




|

LDC|S URGICAL SITE INFECTT ON
I‘I)RE“ 'NTION GUIDEL 1N 1999
11 i
Category 14 ard/ IB I
*  No prior infethli?lms : " 15air changeg/p, in OR
* Do not sha\(e m'adwig ce| * Keep OR doors closeq
* Contro] gluéclse‘in iabetes pts *  Use sterile Instruments
*  Stop tobacey i'isz:a | : * Wear a mag)c
*  Shower witli a:ntlisép tic soap *  Cover haijr
* Prep skin wi]thli appropl ‘Agent * Wear sterile gloves
*  Surgical teal‘ PE}HS short *  Gentle tigsye handling
*  Surgica] teamiisqrub hanc}s * Closed Suction drajpg (when used)
*  Give prophyla'qtic éqti b o;tics .

OS pressure v'éntiléﬁo
(|

Avoid tumeces&aryi Uriy

. |

Explicit criteli ie|1' fmi appi
Verification that|erit
Indications

—_——

- Preoperativle use for g
|

— Urine outpu'tiinmi!i
~ Manageme”rit.of a'i:|
~ Assistance 'i'n]‘prejs’s
— Asan exce Dtion, af

during epgq. :
Strategies: re

o —

Orin

| gin Critically i) Patients
unnary Tetention ang urinary obstruction
ulcer healing for incontinent Patients

fent request ¢, Improye comfort or for comfort
ki

. LY
catheter msertion intg

need at time of ‘oider-l rey

!

y

g
=

1|

quire ver fication that criteria are Meet; build criterjy for
ord er entry

Sterile dressing x 24-48 hy.,

SSI Surveillance wi, feedback to
Surgeons

i Prevention-IHI
i
tii'y catheters

briate insertion should

eria are met Prior to ing
il
I

be in place and
ertion

I
elected surgical patjen s
|

SYstems and reqyiye documentation of
e»lv cases of insertion that do not meet criteria.

Insert uri

Avoid Unnecessary catheters |

Insert urinary cath

* Maintain uring
guidelineg
Review urinary cathet,
remove Promptly

eters using as’ep
Iy catheters based

€IS necessity

CAUTI Preyengi, niTHL

nary catheterg usin

Propriate hanq hygien
Insert catheter using aseptic

(gloves, drape, Sponges, ant;
urethra] meatus, sterjle lubricant gel)

Use as small a catheter a8 possible copsf
drainage

Strategies: checklist for

Use ap &

indications for

i

i

technique and Stél}
3 L
Septic solutjon for

{
stentiviiith

e
athete

insen‘ion; kits; educ

ST |

ation

anel fy ninilu&u&ﬂ!u'ﬂ '

dailiy;'
i

o)

i i

i

g aseptic fechnigye

i
i
i

[ic technique

on reco mmended

and

le equipment
cleaning

Proper

) and
Pl fangysans



Mauaintain catheter's b

Strategies: verlfy
avoid irrigating ca

|
CAUTI Prevention-THI

1

o
ased on recommended guidelines

Maintain |sterile, continuously closed drainage system
Keep catheter pro

perly secured to prevent movement and
urethral|tractio

Keep collection bag below the level of the bladder
Maintain unobstructed urine flow

Empty collectllm bag regularly

and document five items at least once per shift;
theters, disconnecting the catheter from the

drainage bag, and ref)lacmg catheters routinely

bt
i
|
i
it
i
i
|

|

Useful Website

|
!
|
i

*| www.disinfectionandsterilization.org
s 1WW\/J Atheific.org

1
o ww .cdc.qov
) 1
o 'm.shea.org

1 | =
Www.apic.org

|
|
|
ol

CAUTI Preventioin

Review urinary catheter 11ece331ty d
promptly (duration of caﬂ:eterlzatlﬁ
important risk factor for developme

— Daily review of catheter necessity 1s 1€

Strategies: automatic stop orders;
by nurses to physicians; alerts in
ordering systems; daily assessm
every shift with the requirement: t

if criteria are not meet

i

|

|
1
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(Epidemiological Investigation)
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(Outbreak -Verification)
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(Descriptive Epidemiology)
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(Hypothesis formation)
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(Analytic Epidemiology)
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| Intervention |

YES NO

Experimental Observational
Randomization ngunf3euiiien (control)

YES ~TS O
YES‘/\NO

RET Quashexperiment Analytic Descriptive

| |

-Case-control -Case report

-Cohort study -Case series

-Cross-sectional -Cross-seclional

44

A4



);

D+ D-
E+ » b RR (Risk ratio) =
E-| c d OR -

(Odds ratio)
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Role of Nurses in HAI Prevention &
MDRO Transmission

1 Unzhalekhaka
Nursing

hiang Ma) University

Goals of Infection Prevention

* Protect the patient
+ Protect healthcare worker, visitors, and others
* Provide cost-effective activities

Role of Nurses in Infection Prevention

*+ Protective aspects

= Teaching and supervision aspects
» Coordinating aspects

* Managing aspects

Important Knowledge for Nurses

+ Nature and epidemiology of hospital associated
infection (HAI)
*Detection of HAI

+ Infection Prevention Program

Prevention of infection — Important IP
activities

+ Surveillance

+ Disinfection & Sterilization
* Employee Health

« Patient Care Practices

« Education and Training

Role of Nurses in Prevention of MDR
Organisms Transmission

1 Prevention of infection - IC activities
2. Effective diagnosis - Specimen collection, transportation
and storage
3. Antimicrobial use - Drug administration
4. Prevention of transmission
Isolation precautions
Hand hygiene
Environmental control
Education of patients and their family
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MEfmMuan NUTLARYUAIATIUTT (Administeative

responsibilities)
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mslinmguasfnousuyaaing (Education and traming)

misifhaeda Surveill ance)

w

~

nwﬂ:ﬁu“ﬁmuwa‘n Standard Precautions

nme]u“amwa"n Transmissions — Based Precautions

wn

Funndeuitasant (Protective envirenment)

o

Antimicrobial Resistance:
Key Prevention Strategies

Susceptible Pathogen

Prevent Prevent

Transmission Infection
| - a !
Resistance [
o Effective
Optimize . Diagnosis
Use it — — — ' & Treatment

{ Antimicrobial Use

Effective diagnosis

!

Specimen Collection, transportation
and Storage

Specimen Collection, Transportation and
Storage

\ Selection

“IMPROPER  Collection —>| MISLEADING

Information

Transportation

MISDIAGNOSIS
[nappropriate Therapy
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Antimicrobial use

Antimicrobial drug administration

Prevention of Transmission

L 3. L
b_.. Prevent Transmission

Isolate the pathogen

Fact: Patient-to-patient spread of pathogens can
be prevented.

Break the chain of contagion

Fact: Healthcare personnel can spread
antimicrobial-resistant pathogens from
patient-to-patient.

Isolation Precautions

m Patients Patients
m Patients HCWs
m HCWs ______, Patients

Chain of Infection

/ Infectious agent \
Reservoir [

\ Mode of transmission




Causative Agents Reservoir

¢ Bacteria ¢ Definition:

. place in which an infectious
¢ Viruses agent can survive but may
¢ Fungi or may not multiply
& Protozoa € Common reservoirs

= humans
¢ Helminths = animals
& Piions m equipment/fomites

Human Reservoirs Portal of exit

. |
¢ Persons vw!fh qcu‘re i # The path by which
or subclinical illness | an infectious agent

i leaves the
¢ Carriers reservoir
= during incubation = respiratory fract
= convalescent carriers = BU tract
h : : = GI tract
m.chronic-carriers » skin/mucous membrane
= infermittent carriers s blood
s transplacental

Mode of Transmission of NI Contact transmission

The mechanism for transfer of an & Direct contact
infectious agent from a reservoir

i person-to-person spread, actual
to a susceptible host

physical contact

« Contact transmission

Direct contact ¢ Indirect contact
Indirect contact

Droplet spread contact with contaminated

s Common vehicle intermediate object
Airborne ftransmission

Vector borne transmission




Droplet fransmission

@ large droplets are generated by an
infected or colonized person during
coughing, sneezing, talking, suctioning,
etfe.

& droplets propelled a short distance
« 3 feet, the "spit space’

¢ droplets deposited on a susceptible
host's eyes, nasal mucosa or mouth

Airborne transmission

Droplet nuclei, dust particles
or skin squames containing
microorganisms are
transmitted to a susceptible
host by air currents

Common Vehicle transmission

Microorganisms are transmitted to
susceptible hosts from common
items, e.g.

= food

= water

» medications

- devices/equipment

Vector-borne transmission

@ Transfer of microorganisms by
insects, flies, rats, or other
vermin

¢ uncommon mode of transmission
in hospitals

Portal of entry

The path by which an infectious
agent enters the susceptible host
= Respiratory tract
= GU tract
» GT tract
= Skin/mucous membrane
= Parenteral
= Transplacental

Susceptible Host

A person lacking effective resistance
to a particular pathogenic organism




Mode of Transmission

m Contact
8 Common Vehicle
= Airborne

m Vector borne

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.

Mode of
Transmission

Host

Agent

Environment

Fundamentals of [solation Precautions

1. Hand washing & gloving

2. Patient placement

3. Transport of Infected patient

4. Protective barriers

5. Patient-care equipment and articles
6. Linen & laundry

7+ Eating utensils

8. Routine & terminal cleaning

Isolation Precautions
to Prevent the Transmission of Infections
to Patients and Personnel

® Standard Precautions

® Transmission-Based Precautions

Standard Precautions

= Primary strategy for successful NI control

= Designed for the care of all patients in
hospitals regardless of their diagnosis or
presumed infection status




Standard Precautions apply to

Blood

All body fluids, secretions and
excretions except sweat, regardless of
whether or not they contain visible blood

= Non intact skin
® Mucous membrane

Standard Precautions

Hand hygiene

Personal protective equipment

® Respitatory hygiene/Cough etiquette

= Patient placement

Patient-care equiprnent and instruments
Care of environment

m Textiles and laundry

m Safe mjection practices

= Special lumbar puncture procedures

n Work safety

Standard Precautions

Hand hygiene: Before and after each patient contact &
after gloves removed

Gloves: When touching contaminated items

(blood, body fluids, secretions, excretions).

Mask, eye protection, face shield: whenever splashes
or sprays of body fluids possible

Gown: Whenever splashes or sprays of body fluids
posslbl(’

Transmission-Based Precautions

Used for patients known or suspected to be infected
or colonized with epidemiological important pathogens
= Contact precautions
u Droplet precautions

= Airbome precautions

Contact Precautions

w Patientt placement

s Personal protective equipment

w Parient transport

» Patient-care equipment and instruments

» Environmental measures

Contact Precautions

= Used for pathogens that can casily be
transmitted by contact with patient
and/or items in the patient’s
environment
= Prvate room
= Gloves and gown when
entermng room

w Careful hand hygiene




Droplet Precautions

® Pabent placement
& Personal protective equipment

m Panent transpart

Droplet Precautions

® Used for diseases spread via large
droplets (>5 mucrons)
® Private room
Special air handling not required
® Personnel

Surgical mask upon entering room

Droplet Precautions

Representative pathogens

m Invasive N. memingitdis

= RSV

w Bordetella periussis

= Rubella

s Mumps

m Group A streptococeal pharyngitis

w Influenza

Airborne Precautions

® Used for patents with known or suspected diseases
transmitted by airborne droplet nuclei ( < 5 microns)

® Private room
m Negative air pressure in relation to the corndor
® > 6 air exchanges per hour
m.Direct discharge of ait to the outside
® Péssonnel: Respiratory protection required
m N-95 respirator
m Lumit transport of patient to essential purposes

Airborne Precautions

= Patent placement

m Personal restrictions

m Personal protective equipment
w Patient transport

= Exposure management

m Protective environment

Airborne Precautions

Representative pathogens
® ML tuberclosiy

w Varcella

w Zoster

m Mensles

HCWs required o vwear a respirator to enter room




Special Airborne Precautions

Representative pathogens
= Avian mfluenza
m Monkey pox

» SARS Co-V

Smallpox

» Viral hemorchagic feves
(e.g.+ Ebola, Lassa)

Protective Barriers

m Gloves

® Face mask

s Protective eyewear
B Face shueld

B Gowns
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How to Don Eye and Face Protection

Position goggles over eyes and secure to the
head using the ear pieces or headband

Position face shield over face and secure on
brow with headband

Adjust to fit comfortably

Remove Goggles or Face Shield

+ Grasp ear or head pieces with ungloved hands
» Lift away from face

+ Place in designated receptacle for reprocessing
or disposal
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Sequence for Removing PPE

+ Gloves
+ Face shield or goggles
+ Gown

»  Mask or respirator

Hand Hygiene

Why Is Hand Hygiene Important?

« Hands are the most common mode of
pathogen transmission

= Reduce spread of antimicrobial resistance
pathogen

= Prevent HAls

a5

Evidence of Relationship Between
Hand Hygiene and HAls

= Substantial evidence that hand hygiene
reduces the incidence of infections

= Historical study: Semmelweis

« More recent studies: rates lower when
antiseptic handwashing was performed

Guideline lar Hand Hygiene in Health-care Settings
MMWR 2002 vol. 51. ne. RR-18§

Colonized or Infected: What is the Difference?

. People who carry bacteria without evidence of infection
(fever, increased white blood cell count) are colonized

+ If an infection develops, it is usually from bacteria that
colonize patients

. Bacteria that colonize patients can be transmitted from
one patient to another by the hands of healthcare
workers

Bacteria can be transmitted even if
the patient is not infected
52
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Microorganism on Hands

* Transient flora
* Resident flora

55

Definitions

* Hand hygiene

Performing handwashing, antiseptic handwash,
alcohol-based handrub, surgical hand
hygiene/antisepsis

* Hand washing
Washing hands with plain soap and water

Guideline for Hand Hygiene in Health-care Seftings: MMWR 2002; voi 51, ne, RR-16

57

Definitions

* Antiseptic hand wash

Washing hands with water and soap or other detergents
containing an antiseptic agent

* Alcohol-based hand rub
Rubbing hands with an alcohol-containing preparation
* Surgical hand hygiene/antisepsis

Handwashing or using an alcohol-based hand rub before
operations by surgical personnel

Recommended Hand Hygiene Technique

« Handrubs

— Apply to palm of one hand, rub hands logether covering all
surfaces until dry

~ Volume; based on manufacturer
+ Handwashing

= Wet hands with water, apply soap, rub hands together for
at least 15 seconds

- Rinse and dry with disposable towel
— Use towel to turn off faucet

Guideliiefor Hand Hygiene in Health-care Settings
WMWR 2002: vol 51. no. RR-16

59

Indications for Hand Hygiene

* When hands are visibly dirty, contaminated, or
soiled, wash with non-antimicrobial or antimicrobial
soap and water.

* If hands are not visibly soiled, use an alcohol-based
handrub for routinely decontaminating hands

Guideline for Hand Hygiene In Health-care Settings

MMWR 2002; vol. 51, rio. RR-16 &0

Specific Indications for Hand Hygiene

+ Before:
— Patient contact
- Donning gloves when inserting a CVC

- Inserting urinary catheters, peripheral vascular catheters, or
other invasive devices that don’t require surgery

« After:
- Contact with a patient’s skin

- Contact with body fluids or excretions, non-intact skin,
wound dressings

- Removing gloves

Guideline far Hand Hygiene in Healln-care Setlings. MMWR 2002, vol. §1. no. RR-16




Hand decontamination levels

« Normal hand washing
* Hygienic antisepsis

« Surgical antisepsis

Normal hand washing

Objective :

» Remove dirt and transient flora contaminating
skin of medical-staff hands as a result of
contact with infected or colonized patients
and/or contaminated environmental objects

62 63
Hygienic antisepsis of hands
Normal hand washing (Hygienic hand washing)
Objective:
Indications : Remove or kil transient micro flora on hands
« Before and after physical contact with patient “‘ \ Indications:
« After visiting toilet » Before performing individual procedures
« Before preparing or distributing food ¢ Befaire working with especially susceptible patients or neonates
before eating ' » Before and after procedures mvolving wounds or catheters
In all cases where hands are clearl *JQ\ 2 after danaing gloves
.
contaminated y » After contact with excreta or objects containing blood or probably
contaminated with microbes
65
£4
Hygienic Hand Hygiene : ;
e 8 Surgical Hand Hygiene
. nﬁﬁléaqﬁwﬁa@hﬂsnuuﬂa nnnsAuRERaaIInG I (Surgical antisepsis)
Hhoiequnsainnomdidmshadowde
;g T I { . o Objective:
+ nswiufiobimsquadaufidosonsaaioge i msn gk _ )
S nonud fessagluiosendediheiEnsdede Remov_e or kil transnent flora and reduce
Junsa usziiinszdnaroaldgunsalnauvmditigs emodilao population of resistant flora.
S PR I Indications:
o '\T\ﬂ'ﬂuﬁx’]1ﬂlll‘]ﬁ')UﬂuFlﬂllu'lUﬂﬂﬂ1Ul’){(1 (AntIsentics)
< chlodhesidine gluegriate 47 i lodophior 7.5% Before all surgical operations.
* sonifeueiiniey 30 3wl
’
65
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Surgical Hand Antisepsis

. o S N T
WanuazemiemevianTeimederaindiagiannian
a . £ - P & = P

usg llﬁ!:ﬂ@iU114’!1Jl‘1!8\]E‘F'b‘l'l.h{‘ﬂ'm'llll'ﬂﬁﬂl1"01075”1]1”11&‘11’Iﬂ7’1

< s ¥ . P v &
ﬂ’ﬂmﬂuhwrmumnmmwmmmammni:a»:mgnnnnan

gYEuIu

TN SO Y TR

winldmjrmnbunhatede Wdesufsduuuiuna
o I

Uszanw 2:6 Wil SusgiudunsiwoaFimduianiion

" v o g w A v
Vf'lfﬂ'ml0ﬁf’ﬂﬂﬂﬁg“cﬂﬁﬂgllﬂﬂ'\u‘ﬂaﬂ”VUF\'UD‘UTU'YI’;!W?W\

! 3 LR T ) - v, b 1S -
ﬂﬂuj‘ml[‘ﬂnﬂuﬁa‘]na a'NHﬂBHU\‘F\HU'U\JQ'JHU'M(‘Wﬁyl‘lfﬂﬂg
ez ity wasnniniduoanosedgfaanedaduaiias
soaunsEaiomty Saaaugaiionida

Surgical Hand Hygiene

+ Use either an antimicrobial soap or alcohol-based
handrub

+ Antimicrobial soap: scrub hands and forearms for length
of time recommended by manufacturer

+ Alcohol-based handrub: follow manufacturer’s
recommendations. Before applying, pre-wash hands
and forearms with non-antimicrobial soap

Guideline for Hand Hygiene in Health-care Settings
MMWR 2002 vol. 51, no. RR-16

Surgical Hand Hygiene

+ Use either an antimicrobial soap or alcohol-
based handrub

* Antimicrobial soap: scrub hands and forearms
for length of time recommended by
manufacturer

+ Alcohol-based handrub: follow manufacturer’s
recommendations. Before applying, pre-wash
hands and forearms with non-antimicrobial soap

Guideline for Hand Hygiene in Health-care Seffings
MMWR 2002, vol, 51, no. RR-16

Infection Rates:
Surgical Handscrub vs. Handrub

Class of p-value

‘Contamination Handscrub

No. SSI/No. Operations (%)
Handrub

Clean 29/1485 (1.9)

Clean-
Contaminated

32/1520 (2.1)  16.0 (<0.001)

24/650 (3.7) 23/732 (3.1) 1.9 (0.09)

Al 53/2135 (2.5) 55/2252 (2.4) 19.5 (<0.001)

Parlenli'et al. JAMA 2002: 288(8);722-27

Healthy

Effect of Alcohol-Based Handrubs on
Skin Condition

Self-reported skin score Epidermal water content

T

. |
|
!
I

1 Healthy ;

[0y |

a [m}

Alcohol-based handrub is less damaging to the skin

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

€8

Hand Hygiene Options

Handwashing

f Wet hands, apply
| soap and rub for>15
| seconds. Rinse, dry

Alcohol-based

hand rub

' &turn off faucet with Apply to palm;
. paper towel. rub hands
™ until dry

Use soap and water for visibly soiled hand
Do not wash off alcohol handrub




-

Alcohol and Flammability

Alcohols are flammable

Alcohol-based hand rubs should
be stored away from high
temperatures or flames

Europe: fire incidence low
« U.S.: one report of flash fire
» Application is key: Let It Dry!

Buigeine for Hans Hygiene in Heallh-care Settings
MMWR 2092 val 51, 6. RR:18

Alcohol-Based Hand rubs:
What benefits do they provide?

+ Require less time
+ More effective for standard
hand washing than soap
+ More accessible than sinks
» Reduce bacterial counts on hands

+ Improve skin condition

Factors for Poor Adherence with Hand Hygiene

= Handwashing agents cause irritation and dryness
= Sinks are inconveniently located/lack of sinks

» |ack of soap and paper towels

= Too busy/insufficient time
Understaffing/overcrowding

Patient needs take priority

Low risk of acquiring infection from patients

Adapted from Pittel D, Infect Control Hosp Epidemiol 2000;21;381.886 2
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Selection of Hand Hygiene Agents

Factors to Consider

= [fficacy of antiseptic agent

® Acceptance of product by healtheare personnel
Charactenistics of product
Skan rratation and dryness

»  Accessibility of product

' Dispenser systems

Guideline for Hand Hygiene in Health-care Settings
MMWR 2002, vol. 81, no. RR-16

When choosing antiseptic, consider:

+ Type of medical intervention

+ Species composition of hospital microflora

¢ Intervals between regular hand cleansings

» Extent of unfavorable effect on medical-staff
health

» Cost of antiseptic

Criteria for Choosing Soap

+ Sutability for medical staff

» Type of packaging or digpenser
> Allergic reactions

+ 'Incidence of dermatitis

» Gost

Fingernails and Artificial Nails

= Natural nail tips should be kept to % inch in length

» Artificsal nails should not be worn when having direct
contact with high-risk patients (e.g., ICU, OR)

Suideline for Hand Hygiens in Healli-care Sellings
MMIAR 2002, vol 51 o, RR-16

Gloving

m Wear gloves when contact with blood or other
potentially infectious materials is possible

m Remove gloves after caring for a patient
g g

= Do not wear the same pair of gloves for the care
of more than one patient

Do not wash gloves

Guidaling for Hand Hyglane in Heallh-care Sellings.
MMWR 2002; vol. §1, no. RR-16.




Education/Motivation
Programs

m Monitor healthcare workers (HCWs) adherence with
recommended hand hygiene practuces and give
feedback

s Implement a multidisaiplinary program to improve
adherence to recommended practices

» Encourage patients and thesr famibes to remind
HCWs to practice hand hygiene

Guldaiine for Hand Fygiens In Healitvcare Sellings
MMWR 260Z. voi. 51. a0, RR-16

Administrative Measures to
Improve Hand Hygiene

s Make improved hand hygene an institutional
priority

® Place alcohol-based handrubs at entrance to patient
room, or at bedside

= Provide HCWs with pocket-sized containers

Guideliria for Hand Hyglane In Healll-cace Sallings
MMWR 2002; vol 51, no. RR-16

Performance Indicators

= Monitor and record adherence to hand hygiene by
ward or service

Provide feedback to healthcare workers about their
performance

Monitor the volume of alcohol-based handrub used
pet 1,000 patent days

Monitor adherence to policies on wearing artificidl

nails

Guidsline lor Hand Hygiene in Heallivcare Sellings
MMWR 2002 vol. 51, n0. RR-16

Cleaning and Disinfection of Hospital Environment

Multiple Factors Influence
Infection Rates

3 Hea]thcg =
associated
lnfgctlons

Environmental Contamination

+ Patients with pathogens - MRSA, Clostridium difficile,
vancomycin-resistant enterococci (VRE), and
Acinetobacter frequently contaminate environmental
surfaces in their immediate vicinity

= Contaminated medical equipment that comes into
direct contact with the patient can serve as a source
of transmission.

« Contaminated environmental surfaces can contribute
to transmission of pathogens

102
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Contaminated Surfaces Can
Contribute to Transmission

Patients admitted to a room formerly occupied by a patient
with VRE or MRSA are at increased risk of acquiring the
organism, suggesting that

« Terminal cleaning of rooms was inadequate

+ Patients acquire the organism directly from
contaminated surfaces or from HCWs who
contaminate their hands in the room

Martinez JA et 3l Afch Interm Med 20031631905
Huang SS el al, Arch Interr Med 20061651945
DreesMetal Clin Infect Dis 2008:46:678

103

Examples of
Contaminated Environmental Surfaces

ltemns frequently contaminated
near patients include:

+ Bed rails

« Bedlinen

+ Overbed tables

* Blood pressure cuffs

* Intravenous pumps
Nurse call buttons
Urinary collection bags

104

Environmental Contamination
Leads to HAIls

°

Frequent environmental contamination

Microbial persistence in the environment

HCWs hand contamination

Relationship between level of environmental
contamination and hand contamination
Transmission directly or on hands of HCWs

* Housing in a room previously occupied by a patient
with the pathogen is a risk factor for infection
Improved surface cleaning/disinfection reduces
infection rate

05

Key Pathogens Where Environmental
Surfaces Play A Role in Transmission

.

MRSA

* VRE

+ Acinetobacter spp.
Clostridium difficile
« Norovirus
Rotavirus

« SARS

.

106

ENVIRONMENTAL SURVIVAL OF KEY PATHOGENS
ON HOSPITAL SURFACES

Pathogen Survival Time

S. aureus (including MRSA) 7 days to >12 months

Enterococcus spp. (including VRE) 5 days to >46 months

Acinetobacter spp. 3 days to 11 months

Clostridium difficile (spores) >5 months

Norovirus (and feline calicivirus) 8 hours to >2 weeks

Pseudomonas aeruginosa 6 hours to 16 months

Klebsiella spp. ]2 hours to >30 months

Adapied from Hola B, ef 2l Clin Infec! Dis 2004:39:1182-9 and
Kramer A, et al. BMC Infectious Diseases 20066130

Cleaning Practices Are Often Suboptimal

+ Daily cleaning of surfaces near
patients is often performed poorly

» Terminal cleaning of rooms after
patient discharge is often inadequate
- Carling et al. found that enly 47% of
surfaces targeted for terminal cleaning
had been cleaned

Cerling PC et el Clin Infect Dj 2008,42:385
Eckstein BCstal BMC Infect Dis 2007761 108




Factors Contributing to Suboptimal
Cleaning/Disinfection Practices

+ Housekeepers and nursing staff often do not agree on who
should clean what
+ Housekeepers do not always understand
— Which detergent/disinfectant to use
- What concentration should be used
- How often to change cleaning cloths/mop heads

+ Other contributing factors
— Demands for fast room “turnaround times”
— Staff shortages and frequent turnover of personnel

Increased Cleaning/Disinfection
Help Reduce Transmission of Pathogens

» A number of studies have shown that improved cleaning
and disinfection of environmental surfaces can reduce
transmission of pathogens such as C. difficile, vancomycin-
resistant enterococei (VRE), and methicillin-resistant
S. aureus (MRSA)

Kaatz GW el al Am J Epidemiol 1588,127,1289

Mayfield JL etal. Clininfact Dis 2000;31:985

Hayden MK et al. ClinInlect Dis 200642:1552

Boyee JM atal, infect Gentrol Hosp Epidemic! 2008:29.723
Gancer SJ'et al BMC Med 2008.7°28
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Improving Cleaning/Disinfection
Practices

+ Educate housekeepers regarding recommended
cleaning practices and the importance of following
hospital cleaning policies

+ Ensure compliance by housekeeping staff with
cleaning and disinfection procedures

« Develop policies regarding which patient-care
equipment and environmental surfaces are to be
cleaned by housekeepers and by nursing staff

Sehulster L et al. HICPAC Environmental Guideline MMWR Recomm Rep 2003,52(RR-10):1

Rutala WAetal HICPAC Guidsline for Disinfecton and Sterlization in Healtheare Faciities. 2008
Dumigan DG et af. Am JInfect Cantrol 2010 (in press) 114

Advantages and Disadvantages
of Common Disinfectants

Disinfectant Advantages Disadvantages

Sodium hypochiorite
(household bleach)

Inexpensive

Fast-acting

Widely available

Active against
bacteria,spores, Mtb, viruses

Odor can be irmitating
Corrosive to metals

Inactivated by organic
material
May discolor fabrics

Ethy! or iscpropy! Inexpensive Not effective against
aleohol (70-90%) Widely available bacterial spores
Rapidly effective Not for large surfaces
Active against bacteria, Mib,
viruses
Rutala WAetgl CDC Gudeline for Di & In Healthe: Facililies, 2008,

Advantages and Disadvantages
of Common Disinfectants

Disinfectant Advantages Disadvantages

Quatermary ammonjum | Not too expensive Not effective against

compounds Widely available bacterial spores, Mtb, non-
Good cleaning agents | Enveloped viruses
May become contaminated
Phenolics Widely available Use on bassinets may be

toxic to infants

Poor activity against
bacterial spores and non-
enveloped viruses

13

LOW-LEVEL DISINFECTION FOR NONCRITICAL EQUIPMENT AND
SURFACES

Exposure {ime 2 | imin

Genmicide Use Concentration

Ethyl or 1sopropyl alcoliol 70-90%

Chlorine {00 ppim (1:500 dilution)
Phenplic uo

ladophor un

Quaternary aminanium up

linproyed hydrogen perox:de (HP) 0,5%, 1.4%

U = Manufaetirer's reconmended use dilution
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Non-Critical Patient Care Equipment

+ Disinfect non-critical medical devices with accepted
disinfectant using concentration and contact time
recommended by manufacturer- > 1 min. often effective

+ Disinfect non-critical patient care devices when visibly
soiled and on a regular basis

—After use on each patient, or once daily or once weekly

+ If dedicated equipment is not available, disinfect items after
using on a patient who is being isolated due to resistant
microorganisms

Rutala WA el al CDC Guideline for Disinfeclion & Sterilization In Heallhcare Facilties 2008 15

¢

Non-Critical Environmental Surfaces

- Disinfect (or clean) envirenmental surfaces on a regular

basis and when visibly soiled

Follow manufacturers' recommendations for use of

disinfectant (or detergent) products

+ Clean walls, window blinds and window curtains in

patient-care areas when they are visibly soiled

Use an approved disinfectant in patient-care areas

—If contamination by blood/body fluids is possible

- If contamination by multidrug-resistant organisms is
possible

Rutala WAel al CDC Guideline for Disinfection 8 Sterllization In Healfheare Facifilies, 2008
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Non-Critical Environmental Surfaces

(cont.)

* Prepare disinfectant (or detergent) solutions as needed
and replace them with fresh solution frequently
- Replace floor mopping solution every 3 patient rooms
—Change no less often than at 60-min intervals

+ Decontaminate mop heads and cleaning cloths regularly to
prevent contamination

+ Detergent and water are adequate for cleaning surfaces in
nonpatient-care areas (e.g. administrative offices)
17

Non-Critical Environmental Surfaces

(cont )

» Promptly clean and disinfect spills of blood and other
potentially infectious materials
—Use protective gloves and other personal protective equip
- Use disinfectant active against HIV or HBV
+E.g., 1:100 dilution of household bleach for small spill
* Eg, 110 dilution of household bleach for large spill

In patient-care areas with high rates of C. difficile infection
orin an outbreak setting
- Use 1:10 dilution of household bleach
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Non-Critical Environmental Surfaces

(cont.)

+ Clean and disinfect "high-touch” surfaces on a more
frequent schedule than housekeeping surfaces seldom
touched by patients and healthcare workers

Sehulster L el al HICPAC Environmental Guidefine MMWR Recomm Rep 2003,52(RR-10):1
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High Touch Environment

. Plone ® Wall area around the toilet
. Bedrails ® Bathroom faucet handles
® Toilet flush handles

* Door knob )
AOO n_ ® Surfaces in and around

* Light switches patient toilets

*  Remole control

* Over bed tables

* Nurse cal| butions

120




Methods for
Assessing Cleaning Practices

= Visual inspection
— Check list to assure surfaces have been wiped

» Marking surfaces with fluorescent dye, and checking to
see if marker was removed during cleaning

Culturing surfaces (aerobic colony counts)
— Contact agar plates or moistened swab cultures

ATP bioluminescence assays to measure cleanliness
Griffith CJ 8l al. J Hosp Infest 2000 4518
Counper RA el al, Am J Infect Canuol 2007,35:338
Lewis Telal J Hosp (nlect 2008.69:158
Dancer SJ J Hosp Inlect 2008:73.378
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ATP Bioluminescence Assay Systems

« Provide guantitative measure of cleanliness
+ Results are available in seconds

+ Can be used to educate housekeepers and give
them feedback regarding their performance

- Can identify variations in housekeeping practices

Griffith CL el al. J Hosp Infect 2000,45:18
Boyce JM et al Infez! Conirol Hosp Epidemial 2008;30:678
Boyce JM el al Infest Contial Hosp Epidemiol 2010,31:99
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Advantages and Disadvantages of
Methods for Assessing Cleaning Practices

Method Advantages Disadvantages

Visual inspection Simple Does not provide reliable
assessment of cleanliness

Fluorescent marker | Inexpensive Must mark surfaces before

system

Minimal equipment
needed

cleaning, and check them
after cleaning

Aerobic colony
counts

Relatively simple
Detects presence of
pathogens

More expensive
Results not available for
48 hrs. later

ATP
bioluminescence
assay systems

Provides quantitative
measure of cleanliness

Quick results

More expensive
Requires special equipment

o 2

ALL “TOUCHABLE" (HAND CONTACT) SURFACES SHOULD BE
WIPED WITH DISINFECTANT

Wipes

Cotton, Disposable, Microfiber, Nonwaven Spunlace

Wipe should have sufficient wetness to achieve the
disinfectant contact time. Discontinue use of a disposable
wipe if it no longer leaves the surface visibly wet for > 1 min.
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Environmental Services

®Cleaning and disinfection protocols are effective

tools for consistent management of environmental
contamination with ATB resistant pathogens

@Al hospital personnel must be aware of MDRO

contamination of the environment.

@®Cleaning and disinfection protocols specify appropriate

use of cleaning and disinfecting products with compliance
to contact times.

® Protocols should be in place in isolation room, with daily

cleaning, terminal cleaning and enhanced cleaning during
outbreak situations.

@® Specify a defined schedule of environmental cleaning

126
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Environmental Services (cont)

* Proper cleaning and/or disinfecting of electronic

equipment is necessary.

Any equipment used during delivery of patient care

and mobile devices that are moved in and out of

patients’ rooms, may have special manufacturer
instructions for meeting cleaning and disinfection
requirements,

+ Training staff to carefully follow manufacturer
instructions is an important safety component of an
effective cleaning and disinfection process and
protection of equipment.
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Environmental Services(cont)

« Daily cleaning of patient rooms by trained staff is an
essential policy component.

Assign dedicated staff to targeted patient care areas
to provide consistency of appropriate cleaning and
disinfection procedures

Monitoring of staff, education and reinforcement of
training is required to maintain appropriate cleaning
and disinfection of the environment
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Environmental Services (cont)

+ Equipment cleaning that is not performed by environmental
services staff must be clearly delegated to the appropriate
healthcare staff per facility protocols.

+ Forinstance, respiratory therapists may be responsible for
cleaning respiratory equipmant
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Environmental Services (cont)

* Spegific units that are experiencing high or increasing infection
rates should consider increasing the frequency of cleaning and
disinfection

* Make sure the floor is cleaned completely, including the moving

of equipment to allow for access to all surfaces

130

Environmental Cleaning (cont)

@® Properly train environmental staff how to use disinfectants/
germicides

®Effective protocols and/or checklists are key elements in the
management of MDR Ab.

®Proper use of cleaning and disinfection products requires
that product manufacturer's instructions and contact times
to be carefully observed.

@If wipes are used, staff should be aware that a separate
wipe is needed between areas so that cross-transmission
is prevented

@All personnel must take responsibility for ensuring that the
environment and equipment is appropriately cleaned and
disinfected in between patient interactions

131

Outbreak Situation-Intensify
Environmental Cleaning Efforts

® Use of patient-dedicated non-critical equipment.

® Reinforce environmental staff cleaning procedures.

® Placing dedicated cleaning staff to outbreak areas.

® Monitor cleaning performance using observation
and/or use of fluorescent staining

® Ensure consistent cleaning and disinfection of high-touch
areas (checklists).

® Perform environmental cultures if the environment
is implicated in transmission of the MDR Ab

® Perform intensive cleaning if transmission of the organism
continues and the environment is suspect

¢ Hypochlorite solutions have been reported as effective in
controlling outbreak situations e
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Patient Care Area Curtains

Curtains around the patient's bed may become contaminated and
become a source of pathogen transmission

Curtains are freguently touched by patients, visitors and
healthcare workers and by persons wearing contaminated gloves.
People may not perform hand hygiene after touching curtains
The curtains are not cleaned or changed on a consistent basis

Curtains contaminated by carbapenem-resistant A baumannii
and MRSA have been found in recent studies, although the
contribution to transmission of pathogens is not known
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Cleaning Wipes/Disinfectant Cloths
+ Sedium hypochlorite based wipes, when used according to
manufacturer’s instructions, are effective against Ab
It was found the wipes could reduce the bacteria from a surface;
however, there was the potential for spreading the bacteria by
continuing to use the same wipe on different surfaces.
A wipe not be used on more than one surface, that it be used
only on a small area, and that it be discarded immediately after
use, to reduce the risk of microbial spread

[ A one-wipe, one-application per surface policy
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Technologies to Improve Disinfection of Environmental Surfaces

New surfoce disinfeciants

Improved liydrogen peroxide
- Elecrochemically activaid safine sobution

“Nu touch’ termmal disinfeelion
UV light: UV-C or pulsed xenon
Tlydrogen peroxide systems. Vapor.or acrosal
Ponable devices: V. sicam

“Sell disinlceting” surfaces
Heavy metal surface coalings- Sikver. copper
Germicide mpregnated surfaces: Triclosan

Laght-activated anlimicrobiat coiing

Room Decontamination Systems Pros and Cons

Advantages
Effective in eliminating vegetative bactena

- Sporicidal (HP > UV light)

Disadvantages
- Capital cost
Room turnover

Does nat obviate cleaning
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