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Diagnosis of Nosocomial Infections 

1rijn 

• Contamination imuninn 
I 	 a 	

ii a u111,10 oiii 	i iaui 	itiewj 

• Colonization ni24dTmj i'a 

ttC4fl1e esLsaa1i1iJujfl 

1] '1fl1e1flhL 1ifl1j?Tr1 

fl49)OL11 

NOSOCOMJAL INFECTION 
HOSPITAL -ACQUIRED INFECTION 

flCL5nfl ,J 

tjn,ya 

Endogenous / 	Exogenous organism  

o  Inflammation 	tttea 

• a a 	v 
51fl1U Luafln1eJ 11 J1I1L5U H]flflu1fla 

ffltJ1Th LJ 	fiTh iTv fl5flJ1flfl1 
1) 

DIAGNOSTIC CRITERIA FOR NI 

Contamination 

Colonization 

Inflammation 

Infection 

i. 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.) 

inni 1 

5. Transpiacental - not Ni. 

(Toxoplasmosis, rubella, herpes simplex, 

HM 

6. Sign & symptoms after 48 hrs, of 

admission 

7. Past admission, incubation period, 

treatment & site of infection 

• flLLL'h 	 'g4 

- Jfl 	Lti'f1 	ILL 4'L 

UflLflflL 	N.I. 

mnVqijZ,a-in1TVP Admit 

DIAGNOSIS OF NOSOCOMIALINFECTION 

'IALFINDUG [IAOnAFORVTEST1 I DNOSTI<'TSST_j 

Sign & symptom Culture X-Rays 

Physician's & Immunology Endoscopy 

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 

lp 
+ Laboratory Test 

and/or 

Diagnostic Test 

UTI 
ssi 
esi 
LRi 

DIAGNOSTIC STUDIES 

- X - ray 

- Ultrasound 

- CT Scan, MIRJ 

- Endoscopy 

- Biopsy 

 

 

 

 

 

 

 

 



SOURCE OFLVFORMATION 

- Cardex 

- Chart 

- Laboratory test 

- Diagnostic test 

- Physician's note 

- Nurses' note 

- Antibiotic uses 

- Patients complaint 

tflRrnfl15U8sofl15TIcttZJa1U15oWtflu'la 

1.  01 	55515 
S 2.  msix 	liissunnss 

I 
4. n 1-siSSsuflsniiY 5515 

5 stiniiiirsi's 

7.  

8.  51411 	41110 	45iJ5 

9.  fl455r14iisi 

is. f5i45tJtJ1i14i5t4511115 
-S 1 015 	iSis 

- 	25. 12. fli5051iiiiti'S5iVsSStJ 

3 S 
0 	;,Alt F) W 714fl16 

17< 

Diagnostic Criteria for HAl 

• 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 HAl (Toxoplasmosis, rubella, 

herpes simplex. l-IJV) 
• Sign & symptoms after 48 hrs. of admission 

Past admission, incubation period, treatment & 
site of infection 

,.-.. 	.......... 

The Following Conditions 
Are Not Infections 

Colonization, which means the presence of 
microorganisms on skin, on mucous membranes, in 
open wounds, or in excretions or secretions but are 
not causing adverse clinical signs or symptoms. 

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

ausofI !i 

iLAIs may be caused by infectious agents from eridogenou 
or exogenous 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 
equipment, medical devices, or the healthcare environment 

The Following lnfectinn•\re \ot 
1 Icalf licare Associated 

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

• Infections in infants that have been acquired transplacensafly 
(e.g., herpes simplex, toxoplasmosis, rubella, 
cytomegalovims, or syphilis) and become evident on the dal 
of birth or the next day 

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

 

 

 

 

 

 

 

 



Important  C' u'idcr.ilions 

Clinical evidence may he derived from direct observation 

of the infection site (e.g., a 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, endoseopic examination, or 

other diagnostic studies or from clinical judgment may be 

an acceptable criterion for an l-IAI. unless there is 
compelling evidence to the contrary 

Infections occurring in infants that result from passage 
through the birth canal are considered I-LAds if they meet 

the definition of HA!. 

Laboratory-Confirmed Bloodstream: 

Jikcton (LCBI) 

Must meet one of the following criteria. 

LCBI 1 

• Patient has a recognized pathogen cultured from one or 
more blood cultures and 

• Organism cultured from blood is not related to an infection 

at another site. 

 WA  

• Patient has at least one of the following signs or symptoms: 
fever (>38 C), 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 
blood cultures drawn on separate occasions. 

.e., vhth'oOo [Cmynebooterun, app. not c. ephtheionl,aaoiius npp. hot B. 
anthrooci, Pooniboctoriinr Spp., coagulase-neganve staphylococci inciuding 
S. epoenruoin), woans group atrnptacocci,Aerococcus app., and Mlcrococcus spp.) 

Ti. 
CW \}FP 	5p Dotaitloat N acre ipan ol lifoa-tioo 

January 2014 

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

• Patient s  yr. has at least one of the following signs or 
symptoms: fever (>38 C), hypothermia (.z36 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 

I.e, diphtheroids [corynceotherue app. net  C diphtherioe], Bacillus app. [rota. 
onthraclo], Proplonlbacteriu,n app., 000gclace.negotico ataphylococci [including 5. 
epidermidla[, viridans group snreptococci,Aerococcuo app., MiCrec000uc app.) 

 

 

 

 

 

 

 

 



Uropathogen Microorganisms 	a 

* Gram-negative bacilli 

* Staphylococcus app. 

• Yeasts 

• beta-hemolytic Streptococcus spp. 

• Enterococcus spp. 

• C. vagirialis 

* Aerococcus urinae, and Corynebacterium 
(urease positive) 

URINARY TRACT INFECTION 

,v--' 

Asymptomatic Bacterernic 
Urinary Tract Infection (ABUTI) 

Patient with or without an indwelling urinary catheter has no 
signs or symptoms and 

A positive urine culture of abS CFU/ml with no> 2 species of 
uropathogen microorganisms** and 
A positive blood culture with at least i matching uropathogen 
microorganism to the urine culture, or at least 2 matching 
olood cultures drawn on separate occasions if the matching 
:athogert is a common skin commensal. 

°avnnt had an ndwelirng urinary vatheterin pi-to- calendar days, with day 
Seven placement being Day,, and catheterwas in place on the date of event 

Symptomatic Urinary Tract Infection 

* Must meet at least t of the following criteria 

1  

• Patient had an indwelling urinary catheter in place for 
>2 days, and catheter was in place on the date of event and 

* At least i of the following signs or symptoms: fever (>38'C); 
suprapubic tenderness*; costovertebral angle pairs or 
tenderness* and 

• A positive urine culture of ?.lo colony-forming units 
(CFU) /ml with no more than 2 species of microorganisms. 

r4o Signs or Symptoms' "Symptomatic Urinary Tract Infection 

OR 

Patient had an indwelling urinary catheter in place f0F >2 dvys 
and had it removed the day of or the day before the date of 
event and 

At least i of the following signs or symptoms: fever (s38'C); 
urgency; frequency"; dysuria*; suprapubic tenderness*; 
costovertebral angle pain or tersdemess* and 
A positive urine culture of Slob  colony-forming units (CPU) /ml 
with no more than 2 species of microorganisms. 

With no other recognized cause 

For any age patient 
• iofevers38'C; urgency; frequency, dysuria; suprapubic 

eiderness; costovertebral angle pain or tenderness. 

7or a patient ci yr. 
fever (>38C); hypothermia (<36CC); apnea; 

-osycardia; dysuria; lethargy; or vomiting. 

 

 

 

 

 

 

 

 



Symptomatic Urinary Tract Infection 

1'; 
• Patient did not have an indwelling urinary catheter that 

had been in place For >s days and in place at the time of 

or the day before the date of event and 
• Has at least i of the following signs or symptoms: fever 

(>38CC) in a patient that is s65 years of age; urgency*;  

frequency*; dysuria°; suprapubic tenderness*; 

costovertebral angle pain or tenderness*  and 

• A positive urine culture of ?.,o CFU/ml with no more than 

2 species of microorganisms. 

* With no other recognized cause 

Symptomatic Urinary Tract infection 

2b 

• Patient did riot have an indwelling urinary catheters  that had 

been in place for >2 days and in pleri at the time of, or the day 

before the date of event and 

• Has at least i of the following signs or symptoms: fever (,38eC) in 

a patient that is 565 years of age;  urgency; frequency*; dysuria; 

suprapubic tenderness*; costovertebral angle pain or tenderness' and 

* At least i of the following Findings: 
a positive dipstick for leukocyte esterase and/or nitrite 

b pyaf a (urine specimen with ito wecjmm3 of unspun urine or 

>5 WBC5iigh power field of spun urine 

c, microorganisms seen on Crams stain of unspun urine 

• and  positive urine culture of s13 and <iOS CPU/mi with no 

more than 2 species of microorganisms. 

* With CO other recognized cause 

Symptomatic Urinary Tract infection 

2a 

Patient had an indwelling urinary catheter in place for >2 days, and 

catheter was in place on the date of event and 

o At least t of the following signs or symptoms: fever (>38C); 

suprapubic tenderrless*; costovertebral angle pain or tenderness* 

and 
* At least i of the following findings: 

a. positive dipstick for leukocyte esterase and/or nitrite 

b. pyur:a (urine specimen with aio white blood cells/mm3  

of unspun urine or >5 WBC/Tiigh power field of spun urine) 

c. microorganisms seen on Crams stain of unspun urine 

* and  positive urine culture of z1o3  and <io5  CFU/ml with no more 

than 2 species of microorganisms.  

-o'n-,- 5cmw5'fnmfi'>mn" 

Symptomatic Urinary Tract Infection 

3 
• Patient si year with**  or without an indwelling urinary catheter 

has at least i of the following signs or symptoms: Fever (>38C 
core); hypothermia (<36C core); apnea*; bradycardia*; dysuria; 

lethargy0; vomiting* and 
o A positive urine culture of arot CPU/mi with no more than 

2 species of microorganisms. 

* With no other recognized cause 
Patient had an indwelling urinary catheter in place for vi calendar 
days, with day of device placement being Days, and catheter was in 

piece Sn the date of event. 

pmnaWact'lnfètfon' 

OR 

• Patient with an inowelling urinary catheter in place for 12 days 

and had it removed the day of or the day before the date of 

event and 

• At least i of the following signs or symptoms: fever (,38eC); 

urgency*; f requency*;  dysuria*; suprapubic tenderness*; 

costovertebral angle pain or tenderrress* and 

• At least i of the following findings: 

a positive dipstick for leukocyte esterase and/or nitrite 

b pyuda (urine specimen with via WBc/rnrnt of unspun Lit/ne or 

55 wanvlgh power field of spurt cLone 
c. microorganisms seen on Crams stain of unspun urine 

• and  positive urine culture of sb 3  and <ioi CFU/ml with no 

more than 2 species of microorganisms. 

Wth no ether eccgnieed cause 

'Symptomatic  Urinary Tract Infection 

4 
o Patient 51 year of age w 	or without an indwelling urinary 

catheter has at least i of the following signs orsytnptoms: fever 

(>38C); hypothermia (<36CC); apnea*;  bradycardia*; dysuria°; 

lethargy*; vomiting*  and 

* At least i of the following findings: 

a positive dipstick for leukocyte esterase and/or nitrite 

b. pyuria (urine specimen with or, WBO/mmf of anspart urine or 

>5 WBcflrigh pewerfield of spun urine 
c,. microorganisms seen on Cram's stain of unspun urine 

* eada positive urine culture of between sin' and s10 CPU/ml with 

no more than two species of microorganisms. 

• WlthnuutnesiecorizeacauSe 
Patient had an lndweillng conan  catheies In piece tenet caiendan Oats, 0t1, day 
of deolco paLenieni being Deli, and -h—, va, ie piece en the date of eoent. 

 

 

 

 

 

 

 

 



Pneumonia in Hospitals 

"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 48.7? hours after 
endotracheal intubation and mechanical 
ventilation. 

Comments 

In infants, urine cultures should be obtained by bladder 
catheterization or suprapiibic aspiration; positive urine 
cultures from bag specimens are unreliable. 

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

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

Pneumonia 

• There are 3  specific types of pneumonia: 

Clinically-defined pneumonia 

• Pneumonia with specific laboratory findings 

• Pneumonia in immunocompromised patients 

Pneumonia 

 

 

 

 

 

 

 

 



Clinically-Defined Pneumonia 
	 Clinically-Defined Pneumonia 

ALTERNATE CRITERIA, for child >1 yr. or coo yrs. 

Radiology 

• Two or more serial chest radiographs with at least one of the 
following: 

• New or progressive and persistent infiltrate 

• Consolidation 

* Cavitation 

* Pneumatoceles, in infants si yr. 

Inpatients without underlying pulmonary or cardiac disease 
one definitive chest radiograph is acceptable. 

At least three of the following: 

Fever (038.4.C) or hypothermia (xb.C) 

• Leakopenia (<4000 WBCJmrn3) or leukocytosis (k15,000 WBC/mms) 

• 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. 

* Rules or bronchial breath sounds 

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

Clinically-Defined Pneumonia 

Signs/Symptoms/Laboratory 

FOR ANY PATIENT, at least one of the following: 

Fever (n38C) 

Leukopenia (<4000 WBCJmmS) or leukocytosis (012,000 WBCJmml) 

• For adults 070 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, o 
increased respiratory secretions, or increased suctioning requirements 

• New onset or worsening cough, or dyspnea, or tachypnea 

• Pales or bronchial breath sounds 

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

General Comments 

i. Physician diagnosis of pneumonia alone is not an acceptable 

criterion for healthcare-associated pneumonia. 

o. Distinguish between pneumonia and changes in clinical status 

due to other conditions (e.g. myocardial infarction, pulmonary 

embolism, RDS, atelectasis, malignancy, COPD, 

bronchopulmonarydysplasia, etc.) 

Care must be taken when assessing intubated patients to 

distinguish between tracheal colonization, upper respiratory tract 

infections (e.g., tracheobronctiitis), and early onset pneumonia. 

It should be recognized that It maybe difficult to determine 

healthcare-associated pneumonia in the elderly, infants, and 

immunocompromised patients since such conditions may mask 

typical signs or symptoms associated with pneumonia 

Clinically-Defined Pneumonia 
ALTERNATE CRITERIA, for infants <1 yr. 

• 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 WBCJmms) or leukocvtosis (015,000 WBCjrnms) 
and left shift (aloY band forms) 

• New onset of purulent sputum or change in character of sputum, 
or increased respiratory secretions or increased suctioning 

• Apnea, tachypnea nasal flaring with retraction of chest wall or 
grunting 

• Wheezing, 'ales, or rhonchi 

• Cough 

• aradycardia (<lao beats/mm) or tachycardia (1170 beats/mm)  

- 	 .--.-.-.*--,..- 

General Comments 

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 Moroxello catorrhalis, 
H influenzue, and Spneumoniue. 

* Causative agents of late-onset pneumonia are frequently 
Cram-negative bacilli or S. cureus, including MRSA. 

• Viruses (e.g., influenza A and Bar respiratory syncytial virus) 
can cause early-and late-onset nosocomial pneumonia 

• Yeasts, fungi, legionellae, and Pneunlocystis corinii are usually 
pathogens of late-onset pneumonia. 
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General Comments 

4. Pneumonia due to gross aspiration (e.g., irrtubation 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. 

SUPERFICIAL INCISIONAL SSI 

flflT 	Lfl 	W1'1tJ'14 30 'ts 	7hT 

5. 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. 

- 	 + 
- 
(enurj c,S- e) 

- 	IESRU4 

UL 1 w6/sih 

- 

General Comments 

DEEP INCJSIONAL SSI. 
6. Positive Gram's stain for bacteria and positive 1<011 

(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. 

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 pneumonia, especially in 

inimunocompetent patients. 
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Food poisoning 	 V 	 V 

I-IFMD V V 

[ntluenza(H5N1) V V V V 
Influenza (147N9) V 

JE 	V V 

Lept:ospirosis 	V V V 

Malaria 	V V 

Measles V V V 

-177--11 	Tw1 Ticirni 

Melioidosis 	V 

MERS [ V V V 

Rabies V V 

Sarcocystosis V 

Sfrepfococcus siiis V 

Toxic V 

Typhoid V 

Zika virus 	V 

 

 

 

 

 

 

 

 



H[V/AID S 

) 

HW/AID S 	 HIV/AIDS 

Year 

1970 Isolation Techniques for Use in 
Hospitals, 1st ed. 

1975 Isolation Techniques for Use in 
Hospitals, 2nd ed. 

1981 	The beginning 	The first cases of AIDS were  

Year 

1982 	The Face of AIDS 

The first report of AIDS in a 

1983 	CDC guideline for Isolation person with hemophilia, and 
Precautions in Hospital 	in infants born to mothers with 

AIDS  

1985 	The Face ofAIDS 

1985- 

 

 

 

 

 

 

 

 



Adults and children estimated to be living with HIV : 2013 

Total: 35.0 million (33.2 million —37.2 million] 

TTI't. 

Year 

1987 Body Substance Isolation 

1996 Guideline for Isolation 
Precautions in Hospitals 

2007 Guideline for isolation Precautions: Preventing Transmission 
of Infectious Agents in Healthcare Settings 2007 

- 
I I I\ AI I ) 

Adults and chiidren estimated to he living with HIV 2009 

CEor,,po 	&Contr,IAo, 

NorIh-Ar,-,rri-----------[830 000-- ,O 

Middlo Eortl& North \1rr 	 1500 000 -1.2 million] 

230000 1250 All 

-- 

Total: 34.0 million [31.4 million —35.9 million] 

HIV/AIDS 
	

HIV/AID S 

HIV /A fF)q  ef 

2543 (2001) 	 2554 (2012) 
660,000 	 440,000 
N/A N/A 

110,000 120,000 
83,000 610,000 
3,300 12,000 

54,000 82,000 
220,000 200,000 
5,400 15,000 

? 2,700 ? 3,400 
160,000 260,000 
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REV 7 
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CAV16 
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Measles 

- 

- 	- 

Type 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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Malaria 	
Malaria 
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Zoonoses: Rabies 
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Goals for Infection Control 
Hospital-Associated Infection 

Surveillance Protect the patients 

Protect hospital personnel, 

visitors and others 

Cost effective manner 

Assoc.Prof. Dr.Akeau Unahalelcjjaka 

Faculty of Nursing 

CllaiHg Mai University 

) ()F •)fl 

TLfi. Ii  

J lii tjjv': 

4 points recommendation 

from The study of Efficacy of 

NI Control (SENIC Study) 

1. Surveillance 

2. Control measures 

3. Infection Control Nurse 

4. Hospital Epidemiologist 

Surveillance is an essential element of 

an effective infection prevention & control program 

Surveillance of Healthcare- 
Associated Infections 

The systematic active ongoing 

observation of the occurrence and distribution 

of NJ within patients and of the events or 

conditions that increase the risk of NI 

occurrence 

 

 

 

 

 

 

 

 



Purposes of Surveillance 

Information is power and the more 	 Provide data that will guide efforts 
immediately relevant it is to the individual 	 to reduce nosocomjal infection rate 
hospital's situation the more powerful it is. 	

Assess quality of care 

Gtcomes of Sn TeIliiance 
Surveillance 

Reduces nosocoin Ia! infections by: 
• Providing baseline endemic infection rates 
o I(IeIlti lying outbreaks 

• ( oiivhice clinicians and staff 
o Iva1iiiie efFicacy of control measures 
• Reinforcing appropriate infection control practices 
• Providing data for: 

- Comparative purposes 
- Problem solving and/or research 
- Planning 

IM 

Action 

Quality of care I 

I 

 

 

 

 

 

 

 

 



Surveillance 

 

S rveillance not only for data 
but information for ACTION 

[;,~ Fail 	[i 10 

8 
LM 

rI) 

6 
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2 

0 

 

I 234567891011121 23456789101112 

Effective Surveillance System 

Planned 

Active 

D Prospective 
@: Efficient 

@ Meaningful 

Elements of An Effective - 
Surveillance Program 

• Strategic plan 

• Written definition of infections 

• Systematic case finding and data collection 

Determination of appropriate denominator 
u Analysis and interpretation of data 
• Reporting of surveillance data 

• Corrective action necessary 

Periodic re-evaluation of quality of surveillance 

 

 

 

 

 

 

 

 



Improvement of 
Surveillance Data 

LI Standardized criteria 

LI Uniform training of data collectors 

Consistent application of methods 

LI Validation of process 

Li Stratification of risk factors 

Surveillance of HAl in 
Patients 

pidnr - 
Hospital-wide 
Targeted 

ent postdjschar1 SSI,PP-NB 

LR, oPII1 

Method of Data collection 
Method 2 

Method 1 
I CWN 

I _ _ 

I CWN 

 

 

 

 

 

 

 

 



Method 3 

ICWN 
ICWN 	ICN 
ICWN 	DE 
ICWN 

ICN r ICWNi 	II 	 HE 

ICWN 	ICN 
ICWN 	

LJ ICWN 

The Tecnniques of HAl Surveillance  

I. 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 
Hospital-wide Surveillance 

Advantage: 

• Provide data on all units/ 
organisms/infection sites 

• Cluster detection 
• Establish baseline rates 
• Recognizes outbreak early 
• Cooperation 
• Ward alert 
• Easily implement control 

measures 

Disadvantages: 
• Expensive, 
• Labor-intensive, 
• Large amounts of data 

collected and little time to 
analyze 

• Difficult to develop 
interventions 

• Not all infections are 
preventable 

All patients 

All site of infections 

All wards, departments 

 

 

 

 

 

 

 

 



Targeted surveillance 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 

Unit- directed 

ICU NICU 

13  Priority- directed 

Ventilator- associated pneumonia 

Catheter- associated UTI 
Surgical site infection 

Primary Bloodstream infection 

Targeted Surveillance 

Disadvantages 

Collects data only for targeted patients or risks 
I Denominator data may be inadequate 

May miss clusters or outbreaks in nonsurveyed 

areas or populations 

Postdischarge Surveillance 

Directly assessing the patients 

Reviewing records from visits to clinics or ER 

Contacting physicians or patients by mail or 

telephone 

 

 

 

 

 

 

 

 



Who should collect infection data? 

Active surveillance 
• Trained epidemiology staff 

• Discuss with ward staff 

11 More accurate infection data 

Passive surveillance 

• Doctors or nurses 
report infections to ICN 

• Generally results in under 
reporting of infections. 

Essential Componc As 
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 

-IU 
Action 

Case Definitions for NI 

Must be written 

National definitions important 
Applied systematically 

Co ileoflori of SuFveillanc,, Dita NI surveillance by ICWN/RN 

During patient 

1 

care (routine work) 

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

I 
Record NI in NI surveillance form 
(1 infection/1 surveillance form) 

I 
Record NI in line listing- analyze data 

I 
Send NI surveillance form to ICN daily 

 

 

 

 

 

 

 

 



Collection of Surveillance 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 

Examples of data to collect: 

12  Demographic data (name,age, sex, underlying disease, 
ward, admission and discharge date) 

13  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) 

Collection of Surveillance Data 

How should surveillance data be recorded? 

l Standardized form for collecting data 
Include all data elements 
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 Ihe 

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 

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

Calculation of HA! Rates 

Numerator: Denominator : Population at risk 
• Number of events ° Choice is critical when calculating 

being studied infection rates 

• Number (or cases) 1 0  Include everyone at risk 
of NI identified 

To describe risk and evaluate 
intervention strategies, risk should 
be comparable in all those included 
in the denominator 

Extrinsic factors such as devices and therapies 

Intrinsic factors such as severity of illness, 
underlying diseases 

Denominator for 
Hospital-Wide Surveillance 

No.of admissions / No.of discharges 

(does not control for variations in risk factors) 

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 

Patient-days by specific units 

Patients exposed to a specific device 
H Patient-days of exposure to a specific device 

Patient-days of exposure to a specific device 

in a specific risk group 

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 

Adjusting Rates 

•: Adjusting rates for length of stay 

•:. Adjusting rates for exposure to devices 

Adjusting rates for severity of illness 

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 

• Tfdenornjii:iior is no.oI vetitday.s: 

 

 

 

 

 

 

 

 



Determining denominators (cont.) 

Risk of infection related to exposure to a single event? 

(Example: hospitalization, diagnosis or surgical procedure) 

If calculating SSI rate, need to know total 

number of surgical procedures 

If calculating burn wound infection rate, 

need to know total number of patients admitted 

or discharged with burn injury 

A )ploacl,es Site-specific 

focused surveillance 

Surgical site infection - the rate of infection occurring in 
all surgical procedures 
(5.2 SSIs per 100 operations) 

Surgical site infection - the rate of infection occurring in 
a specific surgical procedure 
(3.1 SSIs per 100 hernia operations) 

Surgical site infection - the rate of infection occurring in 
procedures involving a specific wound classification 
(1.5 SSIs per 100 clean operations) 

Device-Associated Infection Rate Catheter-Associated 

Urinary Tract Infection Rate 

No.device-associated infections 
for a site 

no.of device-days 

No.of catheter- associated UTI x k 
K 	

No.of catheter- days 

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

per 1000 catheter-days 

 

 

 

 

 

 

 

 



Quality of surveillance data Oft Communication of Results 

0 Essential for successful system 

0 Inform important committees, hospital 

personnel, units, managers (decision makers) 

Confidential reporting of individual 

surgeon infection rates to surgeons 

improves surgical site infection rate 

ia Completeness 

13  Accuracy 

Timeliness 

COrnmon Surveillance Deficiencies 

K Lack of planning for how data will be used 

K; Lack of communication of finding 

K; Lack of consistent application of surveillance methods 

K Lack of agreement with leading clinicians regarding 

definitions 

K- Lack of careful analysis 

<f Use of inappropriate denominators 

I ack of irJji ';t'mnnt for intrinsic or pytrincir r-k I:if-I---rc 

Effective Utilization of Surveillance 
Information 

 

 

 

 

 

 

 

 



UtilILatjon 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 

Improvement 

Cooperation 	 Support 

T 	

/ 	Evaluation 

Monitoring 	Information Usage 
- Planning 

M~INN 	 %DeCiSjOfl 

Strengthening 	 Training 

bkm solving 
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r
ifle! Events 

Occurrence IflvoIvjiig death or 
I or PSychoIogj01 injury or risk 

' An Ufle 
Serious 

• 1- 

A Death atDuke / 
Catiip:r hl.[ 

a '7)TQJdgfrJ dk 	
D11k9 Urd- Md 	
hn_1iig 	

th no1 cdj flitio ad 

Zrfltm an 	
di HbI1 Onc 	tobJ ( thcd 	

SD 

n the 	jthcre WJS ku 	ot 

n 	 e 	

c 
t12 	 hutbns 'm 

Ie 
&ti thi 	 h

itwaot 1flttj. A sy 	
a4 	id 

rconrd 	

taB thep9bli 	an 

Examples of Sen tine! Events 
• 

Death resulting from amedication er or Other treatment related error 	 ro  

• 
Surgeryon the wrong patient prlbd

o Part regardless of the magnitudeof t0 opératjo 

• 
Hemolytic transfu50 reaction irvoJj9 the 
administration of iflcompatiblel blood 

lO blood Products 	

/ / 	

•I 
• Isti,., 	

, 
fs• -.I -) 

 

 

 

 

 

 

 

 



Component 

2 ICPs 

0.33 MD Epidemiologist 

1 Admin. Assistant 

Supplies 

Ua1Costs ($) 

1i d,000 

6,000 

:3 000 

000 

HA1s in LISA 

Problems Related to 
Hospitai4As1 iociated Infections llAIs) 

40 million persons hospitali2 
• 5% or 2 million will develoç 

• Morbidity and mortality (I.  

• Variable prolongation of I 
• Total annual hospital-rela 

$6.5 billion 

in t 15 

l AlH 
) 	l(aths) 

ptl saf 

tlnan'cidl burden 

Cost Of HAT in USA 
Costs of an IC Pr 

(A300-Bed Hos] 1) 

Cost Per Infection ($) 

:W;ound infec1 tions 3,000-27,000 

Sternal wouJ ii4edtions 20,000 - 80,000 

Cathetei- asdciatd 
bloodstream'.  infetion 

5,000 - 34,000 

Pneumonia 10,000-29,000 

Urinary tract infeton 	 700 

 

 

 

 

 

 

 

 



C6st..J3eneJjt Assessment of 
Infec Ion Conti-ol Programs 

• 
SENIC fouid tlat 32% of HAT5 Can be prevented by effectiv inf 	

11 

control programs • 	
Hospitals il ot effective programsactually had a rise in HMs 	9 to 31%, but effective programs  reduced 11 1 1  1  1  1 

i as from 7 to 48% in the same period 

Cost_Ienefit Assesrnet of 
Infection Con trol:piiograms 

• An effective program 
 would save the hospital 00000 	

I 	I 
• This projectjo Uses verycon 

of the excess 	 servaive estimates Costs resultingFrm FITs • 
The IC program costs for a 250-bed hospital 
would be less than $250,000j 

• Preventing Fj5  is cost_ 
beneficia1 with an 

estimated savings of $650,000 annually 

Co -13eieiit Assessment of 
Infe'tjJ Con trot Programs  

• crease 
 hil  inft ion Prevention resources are 

a wjnj iflVestlflent 
1 1111 1 

• R 	
t inorbij and 17707-taZj • 

Necost, 1fi17gs to InStjtzjtjü,7 Soc ie and patient 
• IIJro1 'e aticnt SOtisfa ctio17 

• From 	
djjoint of the hospital and society,  the benfits'ee I the costs 

I 	
j • Hospitalsi sh 

beds o.f .1 
9ujj 

support atleast a ratio of ICP per 0 

Infection Prevention 
• FEgh quality ic progra5 I

require 5stantial time to review reports, 

ft 	
cofldct! surveillance, educate staff,evaluate 
outb ikicipat in commiee 	 r aks pa 

s ensure that reu atoi 
requirements are met, and ms inm 
Prevent 	 poantly,  FIAJ5 

• 0.8-1.0 ICP for eve100 beds suge5 
	by Delphi panel 	
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Nationwide Prevalell of NI 
Thailand, 1982o 3 11 

More HCPs iidrnoie llwaslve devices  

fflher.HAIrates 
Year `4 eLL4] 

1988 1h 17 

1992 7.3 

1998 7! .6.  

2000 78 

2001 

2003 6.4 

NosocornjalInfectjous in Thailand 

Magnitude iitd Impact: 

• 6.6% of in-patient 
• 7,000 NI clses at any time 
• 14,00 patents die directly of NI each year 
• Ocpied ,000,000 beds annually 
• Annual expense 3,000 million baht 
• Spoil 200,000 admission per year 

rill %GUX" 
.tJ-fll 

6.000,000  

5,000,000 
4,6496BB 

4,000,000 I ---- I 
17.%9~11.41 p277 

 
3,412,630 

2,632DB 2B32JE:T I I 
2,000,000 

1,000,000 

0 	
II I 

2534 2536 2538 2540 2542 2544 251161 2548 2550 
2535 	2537 	2539 	2541 	25 3 	6'545 	2547 	7549 

[ 	I 

VIII 	 I 

 

 

 

 

 

 

 

 



I; Quality in Ilealthcai.e 

• J 	
'H 

n 1 ici i ic 	iiu liii i iii 1)1 	1 i 1 U c / o 	9) 11im i 

n1j 	
amtras 1i I o 	 I  in ni vi i i i JLcJ j n w n 	ic ni 1 ul 

Pseudomonas aeruginosa 1  rbljH Ill H 	' 1 LJf] 

fli
11, jpi 	

seudomonas endophthijtis  1 

n1541fl col tI ]flfli 	
'rj COlonoscope 

Outbreak of NIs i 

• A4RSA infections in an Inten 
•:• Pseudomonas endophthahti 

: Measles in a pediatric ward 

:• Salmonella diarrhea in nurser 

MDR Klebsjellapneumoae 
•
:. Episiot01 infection in coin1 
•:• 

 
Staphylococcus IPyodemia in r 

Patient Olitcoi 

Not limited to survjva 
related to residual disabi1ity 
Of life  as well as the effec 
treatment and efficiency of 
Outcome to resource use 

i1and 

Lare Unit 

Nu 

LtT hospital 

e 

but also 
d quality 
erless of 
relating 

 

 

 

 

 

 

 

 



Strengthen 
Infection Control Program 

Impiove quality of 4ae 
. 	......... 	I 	 II 	I 	i • 'ii 

Satisfy Standa 

Hospital Saf 

Chain of Inf€&i 

Ilifectious agent\I 
/.H: .............. 

iscrvoir 

Portal of enhty 	 i9ita1 of exit 

I\II 	iIli 	 I 

 

 

 

 

 

 

 

 



nos 
Causes of 
ssocjated Infections  

(fIAT) 

vxITTH-11,. 
V 

V 51nhj_lnflu  

¶ 	
iitI., 

N1'ç 

 

 

 

 

 

 

 

 



• fl Tj LLm] 	195L 	JU]Ul- ni rn nin4 n15  

15)"111M oil fl11flflW 

~mfq U1 
I 	H" 

• 

• ni 	 - 

	

1fl1fiflhJL1 	Ii flflflU1ThflUL1ith4 
,s4 	19' 

)1fl]fl 	cLL1J 

9! 
• 

H 
1fU1116 1AI5 -311 

9''l 	4qv • tini 	irni 	iiiuvi 	 ryn 	'inrnnti L'i 

• i)1U1U1 	Jfl11L9iO (1uLnJrn, 	nw11o) 
91 	 9' • 111 	flffl'LLfl'fltWiJO JUfl1]1 

• 11lJfl1flfl 5, w Ifi5 io 120 aminmirnii 	 fl-011  

• fl1 	 111llO tWJ 
I 5) 	 4y ID13 VS !1U 	tJ2J j\}I1R, Ni 1t1Ji Y1NiL'l5mm 

qs/ 	9/I, 	 91 • fV1' LflLLn 	1pn 	LnnJniuonunLrw L14'LY. 

St • nit iirm'1 1lunnn tF')- ltn 

9" 
• fl1LUflTJJH1htJ 

• tfl1fl Jnum 

• fli 	1WItflJJ1 - 	 111niwcwJ 

I 
• nitnutiinni ti151Ufl 

• inul'inittihti (cost vs 

feeding bag) 

• ni 	JLfltflflTh - t111t't2JLYW 

• {fl 	1n1 	
- nni'2nr11u 

Common Problems 

• Inadequate IC staffing 
• Personnel knowledge, attituc 
• Lack of formal training onl 

for physicians 

• Communication gap 
• Excessive data collection w 
• Inadequate computer resoii 
• Data not used to drive chanj 
• Lack of application of epid 

1 L'O1 '1 

;Je,61c sed suction, 

H 
I 

t 

Obl üiides 

ndpractices 

ia e iderniology 

pi9i1Tal analysis 

log,i and QI 

 

 

 

 

 

 

 

 



Problems & Obstacles 

tapist!: 

ed wards  
10 or Ventilation 

.1hygiene facilities 
1113 usage 

iSinfectants 

Cüpational hazard) 

se of single Use devices 

dical waste inanageme 
 nt 

unfectionPrev
e  

Whose busjriess1,' 

Patient Safety I1d1tcato 

• Nosocomjai infect ion rates; 
• Sentinel events 

• Medication errors 	t • Adverse drug reaction 	
; • Prevalence of pressure Jc 
ers 

Not wc  

Linij 1  

Inadeqi 

Inappi-c  

OVerus 

IfljUry 1  

Iflappi-o  

Iflappio  

Famity/v1. 

rs 

 

 

 

 

 

 

 

 



What do we have to do? 

17L ~7 

Orgsa 	& Management 

• InfectionCoirro1 Committee 
• Infections Coi trol Unit I Infection Control Nurse 

• Role ofICC, 1-IE, ICN (well document, clear) 

• Guideline de eloprnent 

• Commurjcation 

• Problem soling 

Goal & 0 'jec iet es 

• Goal & objectives of eotiôri Control 
• Clear strategy in Infection Control 

(hospital & departmental leyl) 
• Master plan & worklJl+ 

• Hospital personnel u 	nndr t 	policy, 
strategy and their role  

Effective IC Co irnittee 

• Multidisciplinary 

• Meet regularly (not less than 4 times/year) 
• More than 3/4 of commiik ce riiers 

attending each meeting 
1 	1 H ~ • Analysis and discussion of 141/ problems 

• Action taken 

 

 

 

 

 

 

 

 



f1etje IC Committee 

• persoji for probleni solving  • Policy / rIebrnrnefldatjon 
• 	Acj!t, folw up 
• Periojci evaluate the effectiveness of IC rrgr n  

• 
Detrh1 naster plan and working plan 
of IC pro lam  

• Infet011 ontroi regular feed back to unit 

Effective Rospjta Epide4jo1ogjst 

• Willingness to work 
• Participate in every ICC 9leeting 
• Authority to act 

• Knowledge on Thfectjous disese 
Epidemiology  

Hospjtaj Personnel Dvej 

• Need assessment 
• Plan development  

• Orientation of new persoel 
• 

Regular Infection Control education  
• Performance and behavioral evaluation 

Effec'e 
1111iifectiOn Control Nurse 

We'll traJji in IC 
0 

Nursing' experience 
• Wk ft III time 
• Atias ¶N per 150 hospital beds Cl e j Ô/ 	rote descriptiofl 

• 	.Poitio1H 

• Aurj'' act ftto : 

 

 

 

 

 

 

 

 



Policy & Procedures 

Written hospital policy 

iiechon Control procedure 

P'ublicized policy and procedure 

Policy & procedure evaluation 

Infection Control Pollic 

Hospital-wide policy 
- Isolation Precautiois 
- Infectious waste 1 posa 
 -ATBpolicy 	H - Sharp injury prevon 
- Disinfection andStr1izt 
- Employee health eôL 

Department specific plcy 
(e.g. Lab.Phaimacy,ORSD ) 

Infection Control Policy 

• Review and revision of policy and procedure 

• Written polic and procedure 

• 

 

Distribution C fDo1icy and procedure 

• Compliance kii policy and procedure assessment 

Essential Comp 
Infection Preventi 

1. NT Surveillance 6.  

2. Isolation Precautions 7 
3. Disinfection & 

Sterilization 
8.Ei

I 

4. Employee Health 9.0  

5. Patient Care 10. R 

nis of 
Program 

biological Service 

atidi and training 

ronnienta1 Control 

LkL i coordination 

 

 

 

 

 

 

 

 



S~ I ~ 1~ - veil lance of NI 

I we 
Systematic active, Ongoing 

oh1 	
of the OcctIJe,lce and di),Ib 	
of NJ Within patients and 

othe ents or Conditions that 
o 	 increase dcr 	the risk of NJ occurrence 

4 Points recommendationom 
The Study of the Effiel 

Nosocomjai Infectjo Contr1 
(SENIc Study) 

• Surveillance 

• Control measures 
• Infection Control urse 
• Hospital epidenjo ogistI . 

The USeS of surve liance 
(Process objec1jv) 

1. Establish baseline infetion rites 
2. Identify epidej5 

3. Convince clinic jap and staff 
4. Evaluate Control measure's 
5. Reinforce patient-care practice 
6. Satisfy standard 	 I 
7. Defend ag:ii, 	ffluIJ)I)(f1. 'iiI !: ( UI 	 I 	 LJ 

Structhr'e 

•ICc 
'liE 
'JCN 
• IC policy & 

procedure 

iifctj011 Control 

Process 	Outcome 
Sirveillance

Nil rate Isolation Precautions 	Patient Disinfection  
P 	

& Sterilization 
- Hospital htjent care practices 	Personnel Euploye Health 

faming & Education 
~PY'ronmental Control 

 

 

 

 

 

 

 

 



NI Surveillance in Hospitals 
r ~ ~ 

Patients 
Hosptkl-w1 ide surveillance 
Targetd sitirveillance YAP, UTI, BSI, SSI 
Post-discharged surveillance 

Hospital jersoinei 

Accident Injury (Needle stick or sharp injury) 
Wbrl_: related infections 

Effective Utilization of 
Sirvillance Information 

Surveillance o 1141 1  

• Policy and procedure for surveillance 

• Determine methods of SUIT( llaIicIe 

- Hospital-wide surveil ace I 
- Targeted surveillace 	I 
- Post-discharged survll•anc 

• Assess efficiency of surviilthcsystem 

(ICWN model) 

• Usage of surveillance inf . iii ti9Ii (action) 

• Written guideline for Isolation Precati Ins 

• Education of nursing personnel 	 - 

• Appropriate and sufficient personal 

protective equipment  

• Hand hygiene facility 

• Monitoring Isolation Precautions practices 

 

 

 

 

 

 

 

 



Ion & Sterilization 

isinfection and sterilization 

ing and education 

1 9 of disinfectant 

contanhjflatjo of disinfectant 

fltOring 

isthfectjoj and sterilization practices 

  

• GUjde1j fcj 

• Personnel trt 

• Appi'ojjtei  

• SUrvej1c. 

• Sterj1jaiLn r  Ij 
 

: 	
t1g1 

ii  

Ucatjc 

ofjbl 

• Placement evaluation 
• Personnel health and safety 
• IlTtUfluIllZatjon program 
• Surveillance and manager 

related illness 
• Counseling services 
• Work  restriction 	

/ • Maintenance of health  

• 113p Guidene 

• Training 	el 
(orient atjo in 

• Process 

Sufficient equipi  

Hand Washing fE 

Personal precti 

and surgical Procedure) 

cation of nursing personnel  
rvice, annual) 

monitoring 

et and inStflnients 

Ity 

quipment  
10 

Patjeit Care Pt 

• Wound care 

• Indwelling urinary cath 
• Suctioning  

• Intravenous eatheterjat 
• Nasogaj tube 

feer1J 

Ictices 

ter 

on 

 

 

 

 

 

 

 

 



Educate patients and thi 
disease, mode of transi. 
prevention 

• Brochure/leaflet 

• Assess patient complian1 

r r. 	lies about 
s mn, infection 

Environmental CoMi o1 

• Sanitation &FIy 

• Ventilation 

• Temperature &I 

• Light (sunlight 

'Water 	H 

• Medical waste 

• Vector 

Environmental Control 

• Poliy anc procedure for environmental 
control 

• Infectious waste management 

(including sharp and needles) 

• Watr supp1y 

• Ventilation 
H • Cleaning environment 	I 

1raining & Education 
• for Hospital Personnel 

• Specifi and proper policy for new employee, 

specific area and new responsibility 
• Plan for personnel training and education 
• Eduction then problems occurred 
• 

 
Appropriate contents and methods 

of education for different job / work 
• Evaluation f IC competencies of personnel 
• Perioc suys of unit activities 

;?-,~r' ~ 	117 
 

 

 

 

 

 

 

 



Factors for Poor 
with hand IJje j 

Randwasj g 
 agents cause iITitatjJ and dryness  

Sinks are inconveniently locafed/1ck of sir1jç5  Lack of soap and paper towel 
Too busy/insufficient time sl 

Understaffing/ov J 

Patient needs take priority  

Low risk of acquiring infect- fro patients 

Adapted from Pittet D. 
Infect Control Hosp Epide,n1oj2000.913 

nd Hygiene  

the most 
cornmOn mode of 

ransnjSj on 

'ead of antimicrobial resistance 

lth care associated infections 

I inapprOpriatL 

IVilisuse 
disinfectants  

H 	
4, 

Maiipo. 

Under standard 

01 

) 

resource 

Cost Reductj011 

• Systen-matic approach 
• 

Dprove process reduce répeatd actjvjtj 
• Material managej 
• Creative problem solving 
• CSSD personnel 
• Appropriate Use of disinfectant 

 

 

 

 

 

 

 

 



Costsf Disinfectant & Antiseptics  

Bath (million) 	 The 7 C's of Material Mahigement 
2 	

1. Centralization 
1,311,177 

1.5 	1 1 
1,296,43 

:

Communication

t° guideline 

el 755,600 4. Control 
629,985 

mi 
0.5 	 409,323 	 431,650 

356,750 

: iZce 

I 	 7 Cost 0 	

19J3 	1996 	1998 1999 2000 2001
1997 

I 	Year 

mntomative Data 	 Increasing product i 	of ICN 
or opitaI Administrator 

the problems Should devote at least 25% ofthë effois to • \\Th'at_ 	
surveillance How, srious , 	

Move from just suieillance ti interventions 
S H 1 ichrsources needed 	 : : • 	1 B+1t gamed' 	

Start small but on going prss 

Increase time for interventions aid Dciion Making by fact j 	 leading improvement teams ~ T, 
it ventiollist 

II 

 

 

 

 

 

 

 

 



JIy Improvement 

• Mont'oj1 U quality indicators 
- Jnfeëtjrj rate 
- 	of NI surveillance system 
- dompyaice 

w'tll Policy  and procedure 
- Atirbjal usage for NI - k nd 	resistant microo1gaj5 • Sciefltjfjcj bñiatjon 

strategy for IC 

, 	i'uor STRATEGIES H H111 Ce77tei.5f07. Disease o11trol 
and P1'eve,qt,077 • Prevention of ,

centri ne associated BSJ, 2011 
• 

Prevention o athteii ssotd UTI, 2009 
• 

Guideline for f/Si}IeltIica Facilities, 2003 
• Guideline for Isola,j Precautions 2007 

'H 	I • Management 'Of 	
Organisms 2006 

Preventing I-Lk neiunfna, 2003 
• Environmental' fejo1 Control in HCp 2003 
• Hand Hygienein 

.'alt care Settings 2002 • 
Prevention of ntras1ar Devj 

• Prevention ceRejated Infections, 2002, 2010 OfSurg1ai 
Site Infections 1999 • 

Manage1l1eJt0fQ pational Exposure to 
Jrnv, frcv, j 	70o 

• Infection Cojirki in 1CIbrnr. P'r 	IJ1f I I )W) 

I
CE"" INFECTION CON{FROL 

INTER VENTIO N 
• 

Compliance with CDC recommendationl ateoy IA and ifi 
Surveillance 

• 
Isolation (based on transmission mechaflis1p) 

• Standard: Gloves for contact with all body uid except sweat 
Contact: via direct or indirect contact = gloves 

V
I I 

MRSA,vpp) 

• I 
Droplet: via large droplets (<3 feet) = mas, prhate room (petussjs) • 
Airborne: via small droplets 3 feet) N95 resjJator (Th, measles) 

• 
Hand hygiene (before and after patient care a Proper dis

infection and sterilization (devi 	e • Occupational health 	 nvfromnent)

I 
• Pre- and post-exposflj.e prophylaxis  

INFECTION PREVENTION 
ST 

Soc fety Of IJOSp 1t,J Epidemiologist ofAmnep 
• 

Management of HCWs Infected with HBV 
• 

Disinfection and Sterilization of PrionCont 
• II1Stfl1men February 2010 
• Compendillrn of Strategies to Prevei HAIs, 

Surgical Site Infection  
- CLAJ31oodsf.e Infection 
- CatheterAssoc.td UTI 

VentilatorAssociatd PneuIinoiij1 

LIEGFES 

r (SfJEA) 

CV FTV, March 2010 
El lflthred Medical 

1Ctober 2008 

 

 

 

 

 

 

 

 



II 

(i 
STRATE; IES TO PREVENT CLA.- BSI 	 STRATEGIES TO PRE VEIT11 CkA B 

IN ACUTE CARE HOSPITALS 	 IN ACUTE CARE uosilr LSh 

InseLtion) • Best practice's (at 	 IBest practices (after insertion)  I 
Use a catheter checklist (13-11) • 	Disinfect (CH-alcohol, 70% alcohol) c

I 
 atl 

• Perform hand hiee before catheter insertion (13-11) connectors, and injection ports before aUig 

cti 	hubs
' 
 needleless 

P 	I the catheter (13- 
• Avoid the eorai for access (A-i) 	 • 	Remove non-essential catheters (A-U) 
• In adults, preferentially use the subclavian vein •  

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

• Use an all-inclusive 	atheter kit or cart (B-H) 	 frequently if soiled (A-i) I 
Use maxina1 sterile barrier precautions (mask, cap, sterile gown, 	 • 	Replace administration sets not used fo9 bl09d/lOh 
sterile gloves; coder 'patient with a large sterile drape)(A-1) 

products at 
intervals not longer than 96 hours (A-H? 

• Use CHG hiltiseplic (ClG-alcohol) for skin preparation (A-1) • Use antimicrobial ointment for hemodialysis catheter insertion sites 

Marschall J, et al. ICHE 2008;29 (suppi 1):S22-S30 

I 	 Marschall J, et 
I 	 I  

I 100,00Lr\ES CAMPAIGN: 	 SSI: Intrinsic/Patient Risk 

ICFffi

L

2008

I 

 ;29 (suppi 1 ):S22-S30 

R actors 
DLA-BSI BUNDLE I 	II 	I 

Age-extremes 	 a Reibote 
• Hand hygieel infections I risk 

Nutritional status-poor 	• 	E 	okeno  • Ma 	a1 b 	er precautions 
iiucosal 

• Diabetes- controversial; 	micr@orgamin 
• Cliloilexid1  d skin antisepsis increased glucose levels 	a 	Pe 

ss 

rativ hares S.aureus 
• Optimal catheter site selection, with subclavian vein as 	 in post-op period I risk 	n inosupessive drugs may 

the prefeired site for non-tunneled catheters 	 Smoking-nicotine delays 
• Dail, evieLr f line necessity, with prompt removal of 	 wound healing 	 P 	o risk peve1 s rati 	tay- surrogate 

unnecessa 	lines 	 • 	Obesity>20% ideal body 	sieri f illness 

weight 	
I 

 

 

 

 

 

 

 

 



CDC SPRGIC SITE INFECTION 
PREVNTION GUIDELINES 

- 1999 
Caregoj:;, IA md lB 

• No prior infecjjo 	

IS air chancres/hr.in OR 
• Do not shave in1ad ace 	

• Keep OR doors closed 
•  Control gluco in iaetes pts 	

Use sterile 
• Stop tobacco is 	

Wear a mask •  
Shower with antiSptib soap 	

Cover hair

instruments 
• Prep skin 	approp Agent 	

Wear sterile gloves 
Surgical team nils 

	

	
Gentle tissue handling 

bl 

Surgical tea1scmb hnds 	

Closed SUCQ drains (when used) 
• Give prophylaLtjc tiJotic 	

Sterile dressing x 24-4 8 hr. 
• 

 
POs pressure Vntilo in OR 

	
SSlsurvejljafl with feedback to surgeons

ICA ClTI Preve11t01 fRI 
Avoid nneces1. /Jy catl,erei.s ExpJjct critm1j for appmrJjate 

Verifica t~
inse

mion should be in Place and ion that criteria are  Indications 	 m et prior to inseion 

- Preoperatj, use 'o
r elected surgic patients Urine 

out00J in critically ill patients - Magem 
nt,Of te u,- 

Mary retention and urinary obstyuctioll  Assistance presenl 	
healing for incontinent patients As an exception a p

atient request to 
improve Cornfo or for comfort 

during end4bfljfcar1 

Strategies: require ver fictjon that criteria are meet; build criteria for catheter inseijo into rder en 
	

stems and requim documentatio
n of 

need at time of o -dei.t ev ew cases  Of insert
ion that do not meet criteria 

-o 
- 

Ivlamtajn urinary catheters ha 
guidelines 

• 
Review urinary catheters flec( 

- 	 remove Promptly 

CAUTI P1eventjI 

1flSept 
111-/11a,3, catheters using aseptic  • Use appropriate hand hygi

ene
tecIiiz/qtie

1 
• 

Insei-t catheter using aseptic techni 
(gloves, drape SpoIlge5 	que and sterile equipj 

antiseptic soluto11 f cleanin
g Urethral rneatus, sterile lubricant gel)! 

• 
Use as small a catheter as Possible Oils stentjtl1 proper drainage 

• 	
Strategies. cliecjclist for indications for 

IlJlcl(' 	
mil l illsertjoii; kit5 	

;wl Ifliuiit 	
• 	•iVf III 

1dail 

 

 

 

 

 

 

 

 



CAUTI Preventi. 

• Review urinary catheter necessi 
promptly (duration of catheteri2 
important risk factor for develo' 
- Daily review of catheter necessity 

• Strategies: automatic stop ord 
by nurses to physicians; alerts 
ordering systems; daily assess 
every shift with the requirem 
if criteria are not meet 

nr'HI 

y daily and remove 
tti 	is the'most 

1A of infection) 
s ecornmended 

IeiLnders 
I J rrputehe 

at t116 start of 
i 	t  t cittphysician 

CAUTI Prevention-Till 

Mui,iai,, cathe(eis based on recommended gui delines 
• Maintain steril, 4ntinuousiy closed drainage system 
• Keep catheter iroperly secured to prevent movement and 

• Keep cdll6ctioA, big below the level of the bladder 
• Maintain unobstructed urine flow 

• Empty bliectiLn iag regularly 

Strategies:verify and document five items at least once per shift; 
avoid irrigating c thcters, disconnecting the catheter from the 
drainage bag, and replacing catheters routinely 

Useful Website 

• ww iiisinfectionandsterilization org 
I wwvJ.tieiiic.org  

• ' J.cc.qov 

• Wwv.sI'iea.orq 
• wwvLa,ic.org  

 

 

 

 

 

 

 

 



mEihnlsaolJaDlJls 171 

(Epidemiological Investigation) 

f11nsaoua3u1su1Vl11u1 

(Epidemiological Investigation) 

R 

- - 	Time % 	Transmission? 

i) 	 I• 	I 
•'i 	 PIace+ •j Source? 

L1 Pathogen? Person Person 
ikii'ñi lu,1Jmhliu1 

M.D., Dip. Thai Board of Epidemiology 
- International Filed Epidemiology Training Progrm 

IflSaDThElDUrnJS1L111U'l 

- 
1I1ufl1sS31JsauknJavnJ 9 ous1ua:tIrno 

i1tn iurniitirn touilniswiurnjiJonu 

rnnissuiiuiiiiu 9 ua:iolJ 

- LIOVOUi1tflhJi1EiiMO:lSthJ tiiLinu1is L11L1111'IIU 

Iflnuial'M ua:iriuiothls 

hhvthnisaouauiiiisiiiviiiiui 

—LiJornsmJLl1Juaiiorii11sn (Disease Control) 

- Loiioniin1stiit1snhl1ou1Iul1 (Disease Prevention) 

- LID1i cI3]]JTbJIk1usrn1iou (Gaining unknown 

knowledge) 

- Liiowuu1w1a1ns (Human capacity building) 

 

 

 

 

 

 

 

 



fl1 111J1citji 

iJfliSrntthinisoj 2 amiai:ilio 

lu 

(Individual case investigation) 

fllU J] 
(Outbreak investigation) 

1. 	 (Individual case investigation) 

11 	in iJ3nfias1H 

voJaoua3lILtnn:siu 	Lhu1s31hçwrJ 

aioiswaj 11O6thJ1sn iIJMS'UJ JJID1IJS1JIISJIuA1SLjiv1 

lSHflui]JTDoyISLUflsflUJ 

.@iih-imnTqPi  
< 	1 Ji 

• tth1t0 

LtflWflt,flti 

CU  

• tjy] 	
: ,

j • 
• tAou 'j IginJ 0*1(uh) 

2. n1saoua3un1ss] 

(Outbreak or Epidemic Investigation) 

iJunisiiJiuiJjurn S31JS3]J9O1J1I oiJs:nrnjijij I ii 

LJO1ii1I1 

thi q 

 

 

 

 

 

 

 

 



- wisfujummswthm IJJnniYUJIIRI 1UUfiL1Ufl11 Lila 

UJS(J'UW(flJfl1JsU:L3a1tIllJ3fluIU1JnOu 

1150 

• .. 
- L1IFIO1SWTILIIWJUflUfl1IftIILH 2 niniuhffuts::i:taiomiu 

111flS3JJiflSS1JV3UflJ'1 

1150 

91 l 	9 	 9,9 	91 	 9 
- 	1W1llJ U10)1JLfl11 ifl0V4WJ1flO1 

OJlSh:LSEJflIfl "Jflflfl3llJIliI" 

- 

E1O1fl1EIi 3-5 1i III 3LDa1LiiaJ1iiJ JoTnhiiLiiu'Jriii 

-"

khutiauvoj5iumfflibull  o16iitiuiu 

(median) 

I0 

rnbU1SOiiiiSLiJUIU 0. W0 . IJSSIJU VIA. 2550 

UJsLriEJ1J1w1ruJou1u 5 1JIJOU11OJ 

lil1.fll-I 

2550 

IJ59Ø1U 51.1 (255-2549) 

11js:u1T1u1 &ijiiti 

01111Y1iJ.I  II .. 

• "W -JOU111ATIOMID 6 llfJ r'......... 
99 	 I 

• 3411,1619 	fl1110lJ11tJ1J1 
-V .4 

. 	. 
V 	 I 

110 	IJ1 	fl1Wl0J 
I 

9- 

99 
 

• fltEUIJ1IWJfIflIJ1 1U013 

• 111l1 	IM" 0flTflTI 

011fl1LJ11WL11 
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V cv  

fl]JTh1 

1. 311j11Jn]cJrnj 

2. UflhjjT 

3. fl1TJ1i]0 

4. I]1 	irJ-ti LL]W1JJLThL1J 
5.  

- ni 	inwii 	ni 	uniñi 	nn 
6. '1Jaj]vn1jj[ 

8. nisflfl}ll 

9. ULJIIi 

10.  
14 

illSS:U'lLl 

Jvl 
miti 	u - i1i 
tj1, 
1 	jjjifl 

1. 

( Preparation for Field work) 

IL 

IL 

I 

I 	Lj( 

F 

I 	 lilL il lu 

2. 	iithiI 

( Confirm Diagnosis) 

1nnnTJ 	1t11(L1fti 	fl1vfli 

Al 5 

I LlIn 	umi 	LaJTnLth L1 	L 	flu 	1flnVij Lfi 

 

 

 

 

 

 

 

 



3. nsiuthrnisso1sii 

(Outbreak Verification) 

I (iuluHouiiiiI1Ju LOb1ELU1 Llftrn1SS:1J1VhJ 't2ilAi 

thio ut iTs 	UuilJschoEiwibIlI qiinathi i 

I 

nuJrJSDuJms'uia:L5uhiOu ci LIOuhu1flSUTli1fl3s: 

oonaournTsiniolui 

4. fill 

iiu (Define and Identify Case) 

flfl111.3Afl1 	
1TW 	 L1W1 

-i n -i -s wm-n nnn'r 
RUEYU W-131 tlrnn 
wiflfl1 iqi tthj'i 

ti1i 'ttnd JitiJ 
sl 11 

d€in 
J 

4cM ciuHin 

titm t111 

flwitU 
wJ - 

cliuwi 

ILitJIeI çjifni mu~ 

19 

iirwiiibu (Case definition) 

L Confirmed case : Oifl1S/O1fliSttdVi)?)11LU3iJ1iiJ'j1 

wan1ss mi onJjliiu1sfi 

i: Probable case : Olfl'1S/O1fl1SLk1UñEuhth: 

JuTsiuii 

I Suspected case : oiuisioinistiiluhitnnnn'tih 

20 

 

 

 

 

 

 

 

 



v130th] iiuiiiiiht 

flUUhfc1fl,inLgft, 

lflDtLJ1 

thnuQibu fia thiuiiWhIuiioWii 

ininuitiu i tudJOSM311jull ii 

60 19 flJJMW-Ud 2541 LLatiiSDEJ1u 

LtF1J (erytherna) 93IJI1UO1tIISLJkIU 

sou!iiotiiitiitiuwaii It4Uh1iEtiUii 

on1sw1JthJ1flrn1 

1sti ioth (Diptheria) 

F Confirmed case : iiJ3nlLLiuLiothJ13Lrn 

Iuau10 SJJJAUdUAfl:EJOflfl 

iinoi'iu C. diphtheriae, 

toxigenic strain 

F Probable case : fiUmfibiumnOutuoduuml 

1uiimo 

22 

fl Li 1 	] 	 3J 
'U' 

1 	 1 
n1wfliu 	 n1i1L1n 

(Passive case detection) 	(Active case detection) 

Iceberg Phenomenon 

1n]iLi'h.fI1i 	. 

WAL160 	A- 
-vwy'rywvw 

iuiaIjiirni 
1 

'J?JFflW1llJ tt] 

ldThininTh 

n]1Th] ivnl nn 
115 a ]l 	L1laJi 

W1tiT '1 

lii 	T1i' 

 

 

 

 

 

 

 

 



5. 14flU1S1JBU1L31AISStUU1 

(Descriptive Epidemiology) 

I fl1S11S:fltJtJOihEJtfl1J tai iiniui iinna 

I ijtna mu ui Myt iJsiiMinissu 

- epidemic curve  

JSJ1flIS:U:La'1fl1STuSULiiO 

I atnufi - 	1io[s1ivaH AunlMinisibri 

iiouua 

flS3fflS1fl1SflS:W1flflh]J1ftHa 

n1sws1{joonun]JuAfl1 nciijaiq Oldl'l 

uaJ11iS1iJ3urwIIJfi5EL1Js1iu 1 (Specific attack rate) 

afJW:llO]flulJS:?flflS 

fiLiU1O1SfEVi 

76 

u3u.3i3utIai6s1thm 63uT1Iiiiu1s1iu1ui5onu1ui4flhj4 

hituncnunthjoiuiiatwt iJ.aL-n.w. 2550 

nljuoui UDUtikt8 1UJURhnl.h Attack rate (°fo) 

(11 ) !flej 	nrjo c-to 	noo troj 

20-24 0 	1 0 	 6 0 16.67 

25-29 0 	3 8 	29 0 10.34 

30-34 2 	2 8 	22 25 9.09 

35-39 0 	1 1 	11 0 9.09 

40-44 0 	1 4 	 4 0 25.00 

45-49 0 	0 3 	 0 0 0 

50. 0 	0 3 	 2 0 0 

su 2 	8 27 	74 7.4 10.81 

Over all Attack 1wmid.  ........ % 

IJ 2550 htwtijniuoiu 

iiail,twin,irztiunu 

]L1 LI 
Thu 	'rnsinuiiiu-i wo.iMid 

28 

-7 

 

 

 

 

 

 

 

 



	

' 1 ln1n 	iiiriai vJ n 

winioap L j  

Histogram 	 n1nrU1ti 
u n+ "Epidemic Curve" 

01,  

	

ni5j' LJri IL 	 1j13fl 

fl11jR 

iffinvainiss-tuin (Outbreak patterns) 

F tJ'UIiILI iJIsiI3]J (Common source outbreak) 

F ?JUULt jISILUALI1S:11H (Propagated source 
outbreak) 

30 

fl] 1itii 

(Epidemic Curve) JOJILIJ1SIi1MJ 

)1W1j1 
V.

tJ 	a I 
cit. 	a, ci h 

I 

r Common source outbreak 
31 

 

 

 

 

 

 

 

 



fl1SSIJ1U LII 1SLiIIUAISflS:J1U 

C, 
11 1 11 

_ n 
it 

11u 

All 

I 

aHUW:AS'H1EaUIJDiSS:IJin 

(Epidemic Curve) IJOIJ tEiISILUflS:WIFJ 

ri 

1imTjtI1(J 

I m n n mm fiB1 I 	T 	 ftlln UlITI 1 
fl1. 	 .l1. 

14 

1J5TJZJU?JOO Epidemic curve 
	 ]I1J111flJ W 

Thnitiiii 
iuurihi 

L: UOfl5Offl55lJ1G) 

F 
rJ111 

.4 	.4 

1GISUIZJO (Exposure period) 	\ 

I11J1JIIJ 

4 'lJtflTJI 	 YI1IY)4JU 

36 
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1JItJ?flrhJ ] o] 

L  

fl1S5LL1S1:TfrI1sfls:yi unl]Jacnlflj 

ihu LIa11EdurnJo1Ja1ijs1jwufi (mapping) :1i3Hhi 

uiijahuw: 1114rn) 111Si)S:11llJO]1sH11J1jufflj 

.37 
17 

n1s1Is:1u?Jornho17101tuh1siij thua A 

53310 3Uii 1 llft - 14 thAi. 2542 
[Casesj 

—4441*  4 "NA 
Person Place Time 

—ffogenfSource? 
tJV1T: 1flO3J2Jfl1Ji 

40 

. U1J3U I S'IU 	LthIllJflhIihifli 

 

 

 

 

 

 

 

 



6. viTk1uflon1stiin1s 
(Hypothesis formation) 

• 1rt 	(Transmission) 

• ii 	ii 	i'rntF 	(Source) 

• uotjwi 	(Risk factor) 

41 

7. iiiuis'ui 11311U1I3EflS1ij 

(Analytic Epidemiology) 

LA0
,
19ami'alin 	&I An-] sill I'l 

ioan1ss:u1v1 sni'1oiuiiJ3uua:flthJffh 11130 

a' 

fl] 3I1in 

niniij 

• Case-control study t 	ULJ1Jr1 TiJi 

LLLlfl 

t113rn-tn111 

Cohort study itiniri 	lut1nj 

LitJ, 	 aiIniJj 

L1nnn.unLrn 

ad 	 (Study designs)  

Intervention 

1 
YES 	 NO 
eriientaI 	 bservariaI 

Randomization
A-CIMINUIRT'Ifili (control) 

YE- 	O 	
YES//'N..No 

ROT 	Quasi-experiment 	 - 
/-ku etyuu uesuipuve 

1 1 
-Case-control -Case report 

-Cohort study -Case series 

-Cross-sectional -Cross-sectional 

44 

 

 

 

 

 

 

 

 



Risk ratio (RR), Odds ratio (OR), 

a/(a+b) 
I 	 RR (Risk ratio) 	=  

E + 
	 b 	

c/(c+d) 

C 	d 	 OR 	 a/c 

(Odds ratio) 	 bid 

8. 	 1 

(Environmental study) 

ff1S1EHiVflh1OJ1JjfflS-fflSUAfl:LO 

rnsisniiPllsTai 	i a i 

Mul 

nisthswini i a i 	 1 

ns1nm3llJau I 	 DI 

10. lI1Edllouan1saJu13u1su 

ThMJDhltllSthLaUoLLthJas'pJ 

- 	1311JIiJ1JIJ1/ 56nisflnui 

- iianisinui 

- aJTITulvnmunisllJwb 

- ?JoLauoLw: 

9. llannlsI13uLnJlsIlI 

I A1SftllJfl]Jtt}1jJ1sn: 

£ LIuuThuHuoOfl1fiL 
I EEUHthJJULLa:1IÜI1SSi1IJ1 

11ia1uLio 
F L1V1DJJS1nsti1rn1ojyIIsn: 

I 
I 

r L1Jflh)jIJth11ijiiu: 
I: 3ndO?flTJJnu 

 

 

 

 

 

 

 

 



I 	0) 0) 

iniu 	U-1716,31 
qj thu OTOISIMUILM1166A viuiiuIuju 

* n 	 ]{U1J 

I1 cnu i 3JTj 	IaJm 

* 	ittaiiTcmi 
]1lIltI 

LVlH1JEj1ij1lrnJ 	1IO1JSlJLOJSi3 S)JirI:dIii 
1tJiILIIL1L11Li] 	il'JL1lV1i)1 

1nsowiJjtj 11'1l3EJS]FJLL3fl LLliJtL(JflthjyjjI1j 

Place Time Person 

O(flLII1ILL1I:'tjl 	J'1rtTl'EBL1jU 	LiJLJUñTI1SItJ]pI, 

91 

4D 

 

 

 

 

 

 

 

 



LJ 

fl1 flU)W. .JtJ'fl-is 

JuIu 

c1. 
-•j t•, 

iI•r. 	
4 .4 

HACCJ(R 	 p• j 
ii 	 • 	- 

V 	 p 

fl1L Jfl1 

1. je HIV 	vu6 
2. IC 

	

>- 3. 	RM 
i - ie CKD 

[ 
1. mla~ m HIVHA I31fl1 

L3flJ 2555-2556 

nfIni 25 aiia 4 	ii 

• A'mu-m:uum5 P~ LLsi HIV ATiArm HA 

2ilmju Model F-IIVHA 

• DSC Disease specific certification) 

 

 

 

 

 

 

 

 



nUmfl1nh,1JLJ2J, 	 - 

NI' 	C#W U.ThUt'IiOl1lIfl1*flfld*IU1WflUN*4flNIITflflfl 
ir o4w-.c 04uwj,tmWlwfloninr nhi*Nul Win, 	iii, 

• t4 NjNIflLIJtflJfliTh*I 	1uflnIIardm,ito lW 	WNIJNIJ*1W 

.Qu,Iftystructu,eas*esMn*nl 

-4IIN1lY1*JLflflKI4 LU [QE, StorytellIng,  ClInical  tracer rIttlitrit 

flitlettokIti Seriton cLQflh11*1W 	 - 	- 

miart 
NW

-- 

carIrIgI, llght,CQl,5tor rnillnj ., -. 

Cll,rIc& tracer fllglnt Ilgirt 
- 	(ivqun-r) 

Conrrrltnnent 

NJNlfl1fl**U Quality Strccturo 

mlumipjuiumi 

- 

fi ntorn&-nIcuflnn (Quslily SIruoturn) 

t gtnt 	4unmiejtimwm,, *1114 civ 

*.z a,9nuii,n*tu civ b(Tnvn,,nrXuavu 

Ju5u,,cn,ce,agiunusnc,Aajc,nrvai,,ic clv 

*4 
g01, 	atUlle*rU CIV 	A,US4tI 

	

1,1U,4hc(J 	UQI 	ZtVln Miiii to* 
QtNflu tViflUnuiWWUiAtoIlilK 

US 	III 	IA 	lWj%4T 	flitS S 

u1JUi1LLi62v6 1-2J 2555-2556 

(. fl1UtflAJ11W.) 
>- 

KP 

• 
• __________________ 

• nunTsiin14 	 ---. 

11®r  

 

 

 

 

 

 

 

 



25/08/57 

I n,io,uiinwdaI 

114CC Form, National Forum 2012-2013 

1htom,1J1etn1fm p poopc.,tn1 n ~Fivm,i HIVHA.....? 

 

4 

	

01 tIJLFOtUUU 	Vr(lJOfllt (Y1 

	

aiu uanwu 	 mit 

 e1a 

t]01fl11U0L1t/ 

Disease Specific Certification ;DSC 

• ,h7nhni,n hpt,,oi,,riunjt 

• u,,,Z,bnv-ntj iuI,nnu 

net HIV/AIDS and STI 

rrrtw Stroke 

Teenager pregnancy and unwanted 
pregnancy 
•rn,weMrrn4nwur i: ¶1I7fltflJ1ti 

 

 

 

 

 

 

 

 



unu s 

IC) 
nn.Th5 

 

• *iTJ 2556-2557 
• 00 	tcnh1;ULoowu.UnqtvucUo, 

0o001 Good proctoo 6 

01 600 6 lU1I40 fl100o03dJ 

LPhO-11N10 IC 	1400 3 0O1flti 32 LI64 

1 n11515t,4rl11oo001ut11?IV14J16 

2. nivU oTunoyi,ncositjtoorji oor 

3.Lnionntr IC tnc1ulfl0kSa4ItnlY4R1U6 

16j IC........ 

Liilil1l1i 

- 	 - 

t4otn1oLoqoJ1or114 	 6nsyJ 	1 -1n'1 

27-29 .i000 2557 10 

:Ir-- 

n1tJn-1 

• MM 2556 

Sfl5 31 flLU0813 

1LJ21J11nfl'15,JOofl100310L4J.4 

• 3443J1Jn313UI01065U11lO3 	J1flU11Th 

I-IA L 	Ajnuinl- 2 

4  -AM 1  3 

II 
S 

I ire 

• 0L041l131 I L10(18 GlAd) 

• 3 	ionoJo 

1 nln,jIOlnln101J-4 

2. fl1nG0fllJd!J3nV0Gtn1-it41561101L!Jd1131iJ 

3 GU 'Al l 0d14J-1 	l0A11 	26-4 P40 IPOPI606 

P110LL0U101-4fl13LlA06600LL016G0V01l010154Th1I4J 

 

 

 

 

 

 

 

 



RM..... 

Uwn-1 

1fl -i/L J5 

ittit. 

Patient safety goal, is 

CIa 

s,Juanss,irjuninuanithitJuiifJUi 

,1qaA6 2556 r7601E5 2556 

I U 16 0161W1J 15 15 

UU4Il1115211i IA 4LL55UUU61JUY 2 mlflis 

~itZum CKD clInic 

- 

00 	 - 	 5 

66CC lomm R1114flfln1PIflJJlI1! 	 - - 

166CC_JO) 

16,1)555610661,11514115511) 1$ 	556) 	J0VJ5)55 

nsicwnisrnrn1Isu 1)5 O4 - 
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YIHVFI'J %.#I%L1 
RM. 

n1n-1 

77-  
a 

ri 
	 Patient safety goal: 

Patient safety goal; ai 
	 ith-41ijuPCP 111-1-6 

IOL 

HACC_KR  
*flTnh1H1-A 

 

 

 

 

 

 

 

 



Role of Nurses in HA! Prevention & 
	 Goals of Infection Prevention 

MDRO Transmission 
• Protect the patient 
• Protect hea]tlicare 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 (HAl) 

• Detection of I-IAJ 

• 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 

ii 

 

 

 

 

 

 

 

 



1mncww3 11C6PUC 54 ftD 	ifS 

111 

cInc 0i1 4ern0 15 as 

I. 615 Sf1 Ul4ttlttJIllStfll 	3ssslaLrnJletnJ 
a. 

ail'Lntianir1m nIofasi,Jn1ntnItnJ 

2 	ruansjottiirtjseinsa 

3 	fltflLJitflt61tIOnifl5tIt tt1flLflhJ?tttt4SiSlfI 

sstinrlSaolsJltOJ 
0 	0 	 5 

4 1054 

I 1114 	ltiJtJlfltiI4ifJiflltlli 

6 Ifl4t1416flD54 fJist'i545lf 

7 5 t tjZ i 16 11 Un 1O4410s a I tld IIO JI)IiiS 
S 

- 1115611 

- normal flora 1151 I 	UI,J6U4r1.]551,1 0161J110114115 

U1SIU Ii ft 1 6 14 1 

normal Sara Stift IiiUIJSI.Itl4tl1f1516 011iiti 
a 	5,- 

11154111151fl1115i11li8 Sf 

I 61 	itt uiji'itjn tJitfl1 Admaitsttative 
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Antimicrobial Resistance. 

Key Prevention Strategies 

Susceptible Pathogen 

- Prevent 
TraInsmission 

An 
Resistance 

Optimize 
Use - 

Antimicrobial Use 

Prevent 
Infection 

Effective 
Diagnosis 
& Treatment 

Effective diagnosis 

-01 

Specimen Collection, transportation 

and Storage 

Specimen Collection, Transportation and 
Storage 

Selection 
IMPROPER Collection 	 :i MISLEADING 

Transportation 	 Information 

MISDIAGNOSIS 
Inappropriate Therapy 

 

 

 

 

 

 

 

 



Antm::al Jse 

Prevention of Transmission 

Antimicrobial drug administration 

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 

Chain of Infection 

Infectious agent 

Host 	 Reservoir 

t 
Portal of e12 	 Portal of exit 

Mode of transmission 

'3 

 

 

 

 

 

 

 

 



Causative Agents 

• Bacteria 

• Viruses 

• Fungi 

• Protozoa 

• Helminths 

• Prions 

Reservoir 

• Definition: 
place in which an infectious 
agent can survive but may 
or may not multiply 

• Common reservoirs 
• humans 

• animals 

• equipniert/foniites 

Human Reservoirs 

• Persons with acute 
or subclinical illness 

• Carriers 
• during incubation 
• convalescent carriers 
• chronic carriers 
• intermittent carriers 

Portal of exit 

*The path by which 
an infectious agent 
leaves the 
reservoir 
• respiratory front 
• GLJ tract 
• SI tract 
• skirr/rmjcous membrane 
• blood 
• transpiocertal 

Mode of Transmission of NI 

The mechanism for transfer of an 

infectious agent from a reservoir 

to a susceptible host 

• Contact transmission 
Direct contact 
Indirect contact 
Droplet spread 

• Common vehicle 

• Airborne transmission 

• Vector borne transmission 

Contact transmission 

• Direct contact 

person-to- person spread, actual 
physical contact 

• Indirect contact 

contact with contaminated 
intermediate object 

 

 

 

 

 

 

 

 



Portal of entry Susceptible Host 

The path by which an infectious 
agent enters the susceptible host 
• espiratary tract 

• &U tract 

• GI tract 
• Skin/mucous membrane 
• Parenteral 
• Transpiacerital 

A person lacking effective resistance 
to a particular pathogenic organism 

Airborne transmission brop let transmission 

• large droplet's are generated by an 

infected or colonized person during 

coughing, sneezing, talking, suctioning, 

etc 

• droplets propelled a short distance 
3 feet the 'spit space' 

• droplets deposited on a susceptible 

hosts eyes, nasal mucosa or mouth 

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 
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Mode of Transmission 

• Contact 

• Common Vehicle 

• Airborne 

• 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, 

inten'uption of 
the chain of infection 

in the hospital is directed primarily at 

transmission. 

Fundamentals of Isolation Precautions 

Mode of 
Transmission 

Agent 	 Host 
Environment 

1. Hand waslnng & gloving 

2. Patient placement 

3. Transport of Infected patient 

4. Protective harriers 

5 Patient-care equipment and articles 

6. Linen & laundry 

7. Eating utensils 

8. Routine & terminal cleaning 

Isolation Precautions 
	 Standard Precautions 

to Prevent the Transmission of Infections 
to Patients and Personnel 	 Primary strategy for successful NI control 

• Designed for the care of all patients in 

• Standard Precautions 
	

hospitals regardless of their diagnosis or 
presumed infection status 

• Transmission--Based Precautions 

 

 

 

 

 

 

 

 



Standard Precautions 
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  

• Hand hygieu 

• Personal protective equipment 

• ftespuatory hygiene / Cough etiquette 

• Patient placement 

• Patient-care equipment and instruments 

• Care of cnvxronment 

• Textiles and laundry 

• Safe injection practices 

• Special lumbat puncture procedures 

• Work safety 

Standard Precautions 

• Hand ht'gicne: Before and after each paLient contact & 
after gloves removed 

• Gloves: When touching contaminated items 
(blood, bode fluids, secretions, excretions) 

• Mask, eye pxotcction, face shield- whenever splashes 
or spears of body fluids possible 

• Gown: Whenever splashes ox sprats  of body fluids 

possible 

TransrmssionBased Precautions 

• Used for patients Iaaorvn or suspected to be :nieetcb 

or colonized with epidemiological important patliovo.. 

• Contact precautions 

uDioplet precautions 

• Airborne precautions 

Contact Precautions 
	 Contact Precautions 

• Patient placement 

• Personal protective equipment 

• Patient transport 

• Patient-care equipment and instruments 

• Environmental measures 

• Used for pathogens that can easily be 
transmitted by contact with patient 
and/or items in the patient's 
environment 

• Private room 

• Gloves and gown when 

entering room 

• Careful hand hygiene 

 

 

 

 

 

 

 

 



Droplet Precautions Airborne Precautions 

Representative pathogens 

• Invasive P' rnrm pgilv/s.c 

• RS\T 

• Bsrdi'se//iiprrcurcsa 

• Rubclla 

• Mumps 

• Group A strepiococcal phanngitis 

• Influenza 

• Used fia patients scab known or suspected diseases 
transmitted by airborne droplet nuclei ( 5 microns) 

• Private room 

• Negative air pressure in relation to the corridor 

• A/s air exchanges per hour 

• Direct discharge of air to the outside 
• Persoimrielc Respiratory protection required 

• N-95 respirator 

• Limit transport of patient to essential purposes 

Droplet Precautions 

• Patient placement 

• Personal protective equipment 

• Patient transport 

Droplet Precautions 

• Used For diseases spread •citt large 

droplets (>5 microns) 

• Private room 

Special air handhng not required 

• Personnel 

Surgical mask upon entering room 

Airborne Precautions 

• Patient placement 

• Personal restrictions 

• Personal protective equipment 

• Patient transport 

• Exposure management 

• Protective environment 

Airborne Precautions 

Representative pathogens 

• Al fii/,eriirlsalm 

• Vanrella 

• Zcmscer 

• Measles 

I-/Ct'.c trqimi;ed in irate a ,espiiamr to c/list' to,,,,, 

 

 

 

 

 

 

 

 



Special Airborne Precautions 

Representative pathogens 

• Avian influctiza 

• )vknle pox 

• SARS Co-V 

• Smallpox 

• Viral licmorrlatc level 
(e.g.. Ebola. Lissa) 

Protective Barriers 

• Gloves 

• Face mask 

• Protective eyewear 

• Face shield 

• Gowns 
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	 ni trm N95 Particulate respirator 
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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 

• 
• 
• 
• tiuun,JtisuiuueS ii 
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Sequence for Removing PPE 

• Gloves 

• Face shield or goggles 

• Gown 

• Mask or respirator 

Why Is Hand Hygiene Important? 

• Hands are the most common mode of 
pathogen transmission 

• Reduce spread of antimicrobial resistance 
pathogen 

• Prevent HAI5 

Evidence of Relationship Between 
Hand Hygiene and HAIs 

• Substantial evidence that hand hygiene 
reduces the incidence of infections 

• Historical study: Semmeiweis 

• More recent studies. rates lower when 
antiseptic handwashing was performed 

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 

curdele Or Hard d0,efleOr HaaR!rCara Seltins 
MMHZH2OOZOOI 51.00 RR-16 
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Definitions 
Microorganism on Hands 

• Transient flora 
• Resident flora 

• Hand hygiene 

Performing handwashing, antiseptic handwash. 

alcohol-based handrub, surgical hand 

hygiene/antisepsis 

• Hand washing 
Washing hands with plain soap and water 

Gu'deine Ic, ilaflo HIg'enc fl  HeIfh-oa,a Seir,n90 MMWR 2002 o'51n yR-ne 	 5; 

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 together covering all  

surfaces until dry 

- Voiume 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 oft faucet 

Guideline for Hand Hyonnnin in Health-care Settings 
MMWR 2002. cci 52 no RR-16 

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 
MM WR 2002; vol 51, no RR-16 

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 

to, rland nhigiSina in nIoaiini.cans 5eftog 	MMWP 2c02. ccl Si no RR.nO. 	 hi 

 

 

 

 

 

 

 

 



Normal hand washing 
Hand decontamination levels 

Objective 
• Normal hand washing 	

• Remove dirt and transient flora contaminating 

• Hygienic antisepsis 
	 skin of medical-staff hands as a result of 

contact with infected or colonized patients 
• Surgical antisepsis 	 and/or contaminated environmental objects 

Hygienic antisepsis of hands 
(Hygienic hand washing) 

Objective: 
Remove or kill transient micro flora on hands 

Indications. 
• Before perfoniiing individual procedures 

• Before working with especially susceptible patients or neonates 

• Before and after procedures involving wounds as catheters 

• Before and after donning gloves 

• After contact with excreta or objects containing blood or probably 

contaminated with microbes 

Normal hand washing 

Indications: 

• Before and after physical contact with patient 

• After visiting toilet 

• Before preparing or distributing food, 

before eating 

• In all cases where hands are clearly 
contaminated 

65 

Hygienic Hand Hygiene 
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Surgical Hand Hygiene 
(Surgical antisepsis) 

Objective: 
Remove or kill transient flora and reduce 
population of resistant flora. 

Indications: 
Before all surgical operations. 

63 
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Surgical Hand Antisepsis 
Surgical Hand Hygiene 

.0 
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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 manufacturers 

recommendations. Before applying, pre-wash hands 

and forearms with non-antimicrobial soap 

Guideline for Hand Hygiene in Health-care Settings 
MM WR 2002. 501 51 no RR-16 	 67 

Infection Rates: 

Surgical Handscrub vs. Handrub 

Class of No. SSI/No, Operations (%) p-value 
Contamination Handscrub Handrub 

Clean 29/1485 (1.9) 32/1520 (2.1) 16.0 (<0.001) 

Clean- 
Contaminated 241650 	(3.7) 23/732 	(3.1) 1 9 	(009) 

Ali 	 53/2135 (2.5) 	55/2252 (2.4) 	195 (<0.001) 

BarrenS at alL JAMA 2002. 288161,722-27 

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 manufacturers 
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 BR-is 

Effect of Alcohol-Based Handrubs on 
Skin Condition 

Self-reported Skin score 	Epidermal water content 

Healthy 

Healthy 	 Dry 

0 	 0 

Alcohol-based handrub is less damaging to the skin 

Boyce c In fect Control Hoop Epidurein/ 2000(21 ç7) 436.441 	 61 

Hand Hygiene Options 

I
Handwashin 

Alcohol-based 
Wet hands, apply 

soap and rub for 	15 i_________________ hd rub 
seconds. Rinse, dry 
& 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! 

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 

Ciifi0if 

Factors for Poor Adherence with Hand Hygiene 

• Handwashing agents cause irritation and dryness 

• Sinks are inconveniently located/lack of sinks 

• Lack of soap and paper towels 

• Too busy/insufficient time 

• Understafflng/overcrowding 

• Patient needs take priority 

• Low risk of acquiring infection from patients 

Adapted from PnteI 3 Infect Control Hoop Eprderrooi 2000:21.361-366 
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Selection of Hand Hygiene Agents 
Factors to Consider 

• Efficacy of intiseptu agent 

• Acceptance of product by healihcare personnel 

Chsracicrisircs- of pin dccc 

Skin irnti iron arid dryness 

• Accessibility of product 

• Dispenser systems 

Guideline for Hand Hygiene in Health-care Settings 
MM WR 2002, vol hiss H-16 

When choosing antiseptic, consider: 

• 'Type of medical intervention 

• Species composition of hospital microtlora 

• Intervals between regular hand cleansinge 

• Extent of unfavorable effect on medical-staff 
health 

• Cost of antiseptic 

Criteria for Choosing Soap 

Suitability for medical staff 

Type of pacleigmg or dispenser 

Allergic reactions 

Incidence of dermatitis 

Cost 

Fingernails and Artificial Nails 
	 Gloving 

• Wear gloves when contact with blood or other 

• Natural nail tips should be kept to ½ inch in length 
	 potentially infectious materials is possible 

• Artificial nails should not be worn when baring direct 
	 • Remove gloves after caring for a patient 

contact with high-risk patients (e.g., ICU, OR) 	 • Do not meat the same- pair of gloves for the cart 
of more than one patient 

• Do not wash gloves 

0! Hd 0y50,, I, H,vii,C,e 	 uaOk,,i,, H'o h,5i,', ii rOOih,n Oar,o, 

 

 

 

 

 

 

 

 



Education/Motivation 
Programs 

• l\lantor healthcare svorkers l-JCWs) adherence sviil 
recommended hand hvipcne practices and cOt' 

Feedback 

• Implement a multidiscipimani program to tinproic 
adiierence to recommended practices 

• Encourape patients and their faiTLI es to remind 
HCWs to practice hand hygiene 

Administrative Measures to 
Improve Hand Hygiene 

• Make improved hand hygiene an institiutional 
priority 

• Place alcohol-bused handrubs at entrance to patient 
room or at bedside 

• provide l-ICWs with pocket-sized containers 

Performance Indicators 

• Monitor and record adherence to hand hygiene in 
\vacd or service 

• Provide feedback to healthcare workers about their 
Performance 

• Monitor the volume of alcohol-based handrub used 
per 1(101) patient days 

• Monitor adherence to policies on wearing artificial 
nai]s 

M1.fltF 202; W SI I Ri-IS 

Multiple Factors Influence 
Infection Rates 

Cleaning and Disinfection of Hospital Environment 

Environmental Contamination 

• Patients with pathogens - MRSA, Clostridium diff/cile, 
vancomycin-resistant enterococci (VRE), and 
Acine(obacter 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 

/ 
Healthcare-
associated 
infections 

sh 1 5J101  

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 

HU!,g SSc Si A!ofllaIai Md 0001,156 605 
0ia MC & 010 101sol 00 2008,06 675 
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Examples of 
Contaminated Environmental Surfaces 

Items frequently contaminated 
near patients include 

• Bed rails 

• Bed linen 

• Overbed tables 

• Blood pressure cuffs 

• intravenous pumps 

• Nurse call buttons 

• Urinary collection bags 

W. 

Environmental Contamination 
Leads to HAIs 

• 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 

Key Pathogens Where Environmental 
Surfaces Play A Role in Transmission 

• MRSA 

• VRE 

• Ac/ne tobacter slop. 

• Clostridium duff/cue 

Norovirus 

• Rotavirus 

• SARS 

It 

ENVIRONMENTAL SURVIVAL OF KEY PATHOGENS 
ON HOSPITAL, SURFACES 

Pathogen Survival Time 
S aureus (including MRSA) 7 days to 112 months 
Enferococcus spp. (including VRE) 5 days to >46 months 
Acinetobacterspp. 3 days to 11 months 
Clostridium d/fficile (spores) >5 months 
Norovirus (and feline calicivirus) 8 hours to >2 weeks 
Pseudomonasaerug/nosa 6 hours to 16 months 
K/ebsiella spp 2 hours to >30 months 

Adaptod trc Hole El, si ci OhS iSle> 210 2024,28.1182-3 cod 
hrarioe,A ci el 8CC Isicoliocs Oceases 20068 130 

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 
- Caning et ai found that only 47% of 

surfaces targeted for terminal cleaning 
had beer) cleaned 

57061ae 800! SI 8800 IflOo101o 2007,701 	
108 

 

 

 

 

 

 

 

 



Advantages and Disadvantages 
of Common Disinfectants 

Disinfectant Advantages Disadvantages 

Quaternary ammonium Not too expensive Not effective against 
compounds Widely availasie bacterial spores, Mtb. non 

Good cleaning agents enveloped viruses 
May become contaminated 

Phenolics widely available Use on bassinets may be 
toxic to intents 
Poor activity against 
bacterial spores and non- 
enveloped viruses 

113 

Factors Contributing to Suboptimal 
Cleaning/Disinfection Practices 

• Housekeepers and nursing staff often oo 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 
109 

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. dffuicile, vancomycin-

resistant enterococci (VRE), and methicillin-resistant 

S aureus (MRSA) 

ii.soGW•iO Oo3Ep,d 10 1907 121 1209 
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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 

S•flvou,L.ISIH!CnOC 000 l0•l,11 0002411115 MMCC 5000070 R•p 2000.54ROlOi;l 
00L WOO Si E4ICPAC Gu0000s 0,0,605505,4703 014(1115407070043ii10•,• C9209st 2000 

00410 AmJ 151.01 C 	IOOIOl007ss70 	 I 

Advantages and Disadvantages 
of Common Disinfectants 

Disinfectant Advantages Disadvantages 

Sodium hypochlorite inexpensive Odor can be in,tating 

(household bleach) Fast-acting Corrosise to metals 
Widely available inactivated by organic 
Active against material 
bacteria, spores, Mtb, viruses May discolor fabrics 

Ethyl or isopropyl inexpensive Not effective against 
alcohol (70-90%( Widely available bacterial spores 

Rapidly effective Not for large surfaces 

Active against bacteria. Mtb, 
0000509 

Ruiala WOol 41 000 Gulaelo,e 70, O]s]],ieOloo & Sltfl1Oa1,0l1 in 9221100470 Fasl),e9. 0009 

LOW-LEVEL DISINFECTION FOR NONCRITICAL EQUIPMLri .00 

SURFACES 

Exi,osootllloCO]ooin 

Gormicido List Csnoo,irol,ohi 

blhvl 07,90719713 4150931 

r9070uc 

 

31190775 

CIliorono 00 579 ii 500 diioi,soi 

JD 

lodopho, JD 
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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 mm often effective 

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

—Alter 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 

RuleR WA Cl Cl CCC. 	1,, DrsFrlIe030n & Ste,,ljZal,o 	pallF,ua,e Faojlrpz 2306 115 

Non-Critical Environmental Surfaces 

• Disinfect (or clean) environmental 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 
WAR a! CDC Guideline IA! I),A,nleclior & SIer,l,dau,,, In. Heatlhte,e Fac,IiI,es 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) 

117 

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 
• E g , 110 dilution of household bleach for large spill 

In patient-care areas with high rates of C. diffldlle infection 
or in an outbreak setting 

- Use 110 dilution of household bleach 

Non-Critical Environmental Surfaces 
COSt.) 

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

SehuiRe, C o a! HICRAC Erwnonmenlal Guideline MMWR Reuom,n Rep 2003:52(RR.10)  I 

High Touch Environment 

• phu,lu ® Wall area around the toilet 

Bedrails ® Bathroom faucet handles 

• Doorknob e Toilet flush handles 
® Surfaces in and around 

Light switches 
Re In A j C Au Al Aol 

CARl bed Wino 

Roil 	AOIIOAA 

patient toilets 

 

 

 

 

 

 

 

 



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 
0070. 5' 0 A,. 4 JOsO 	2007,33-338 
LsTs:sr 	posoi 20086513€ 

54 i•1l7P !0•Oi 0071378 
321 

ATP Bioluminescence Assay Systems 

Provide quantitative 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 

0,1805 CL I sI 4 Hasp i,,ieoi 2000,4513 
eoyve JM 21 	irlO Coriro! Hosp nov2050! 2003:30:678 
50502 JM 21 al O,ieot Cnni,oI Hasp EpidemIol 2010,31:99 

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 cieaning, and check then 

needed utter cleaning 

Aerobic colony Relatively simple More expensive 
counts Detects presence of Results not available for 

pathogens 45 hrs later 

ATP Provides quantitative More expensive 
bioluminescence measure of cleanliness Requires special equipment 
assay systems Quick results 

ALL "TOUCHABLE" (HAND CONTACT) SURFACES SHOULD BE 

WIPED WITH DISINFECTkNT 

Wipes 

Cotlon, Dispovubie. Microliber, Nsnwaven Spunluce 

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 mm. 

Environmental Services 

®Cleaning and disinfection protocols are effective 
tools for consistent management of environmental 
contamination with ATB resistant pathogens 

®All 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 piece in isolation room, with daily 
cleaning, terminal cleaning and enhanced cleaning during 
outbreak situations 

® Specify a defined schedule of environmental cleaning 
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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. 

LIM 

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 

Wn 

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 

For instance, respiratory therapists may be responsible for 
cleaning respiratory equipment 

Environmental Services (cont) 

Specific 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 

Ip 
	

WIM 

Environmental Cleaning (cont.) 
®Properly train environmental staff how louse 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 manufacturers instructions and contact times 
to he 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 MDRAb 

• 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 	 132 

 

 

 

 

 

 

 

 



Patient Care Area Curtains 
• Curtains around the patients bed may become contaminated and 

become a source of pathogen transmission 

• Curtains are frequently 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-resistantA baumannh! 
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 
Sodium 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  

134 

Room Decontamination Systems 
	

Pros and Cons 
Technologies to Improve Disinfection of Environmental Surfaces 

- Oioi,ai,,,viI •ni'ai.J 

NiOudi' 00104 

vi' 1n1 	V-c . piJ 

-suit diiiuucu&,,,i5ar 

Guur,,i,ivv,p..ufa,oa t,,,ioom 

• L,gh,-ovi,uu,udooI,Ouiuui,biaI 

Advantages 

Effective in eliminating vegetative bacteria 

Sporicidai HP UV iighti 

Disadvantages 

Capital cost 

Room turnover 

Does not obviate cleaning 

JHfl1rJ 
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