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What is Infection Control?

Things that we can all do to 
stop/reduce the spread of 

infection to patients, visitors and 
staff

“Infection Control is everybody’s 
business”

(Department of Health)
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عفونت هاي ناشي از مراقبت هاي بهداشتي درماني هر ساله 
صدها ميليون نفر از بيماران را مبتلا مي كنند

رنج تحمل بیماری•

تجویز داروهای بیشتر•

تحمیل عوارض دارویی بیشتر•

مدت بستری طولانی تر•

تحمیل هزینه بیشتر•

ایجاد مرگ و میر بیشتر•

انتشار میکروارگانیسم های مقاوم  به جامعه•
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انتشار عفونت های ناشی از خدمات بهداشتی درمانی
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كشور عضو چهار 14بیمارستان در 55بررسی شیوع در •
روپا، آسیای جنوب شرقی، ا) منطقه سازمان جهانی بهداشت

سازمان كه تحت نظارت( مدیترانه شرقی واقیانوسیه غربی
درصد بیماران 5-22جهانی بهداشت انجام شد، نشان داد كه 

.دبیمارستان از عفونت های بیمارستانی رنج می برن

بات حداقل یك چهارم بیمااران در مراقدر سراسر دنیا،•
هااای ویااك  یااك عفوناات را در طاای اقاماات  ااود در 

ال توسعه بیمارستان كسب می كنند و در كشورهای در ح
.این تخمین دو برابر می تواند باشد

htt
ps

://
tre

atm
en

t.t
bz

med
.ac

.ir
/



نفر در امريكا در اثر يك عفونت ناشي 247هر روز •
.از مراقتبهاي بهداشتي درماني مي ميرند

بيمار  136در ايالات متحده امريكا يك بيمار از •
اني بستري دربيمارستان براثر يك عفونت بيمارست

بيمار 2000000به شدت مريض مي شوند که معادل 
.مرگ در سال است80000در سال و در حدود 

در انگلستان عفونت هاي ناشي از مراقبت هاي •
نفر و  320000بهداشتي درماني سالانه موجب ابتلاي

.نفر مي شوند5000مرگ 
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در ميان بيماران بخش هاي ويژه، حتي در بخش هاي •
بيماران به يك عفونت % 25حداقل غني و ثروتمند،

ناشي از مراقبت هاي بهداشتي درماني مبتلا مي 
. شوند

در بعضي کشورها اين نسبت ممكن است بسيار •
وم بيشتر باشد براي مثال در ترينداد و توباگو دو س
بيماران بستري شده در بخش هاي مراقبت ويژه 

ني حداقل از يك عفونت ناشي از مراقبت بهداشتي درما
 .رنج مي برند

کودک به 4384در کشورهاي در حال توسعه روزانه •
.علت اين عفونتها مي ميرند
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ميزان عفونت هاي همراه با وسايل و ابزار عروقي در •
بار 3-20ميان نوزادان کشورهاي در حال توسعه 
.بيشتر از کشورهاي توسعه يافته است

در برزيل و اندونزي بيش از نصف نوزادان بستري •
شده در بخش نوزادان يك عفونت ناشي از مراقبت 

هاي بهداشتي درماني را کسب مي کنند که ميزان مرگ
.  دارند% 52تا % 12و ميري بين 

در کشورهاي توسعه يافته ميزان عفونت هاي •
.برابر کمتر است12بيمارستاني در ميان نوزادان 
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خطر ابتلا به اين در آمريكا در طي دهه هاي اخير،•
عفونتها به طور يكنواخت افزايش يافته و هزينه 

ميليارد دلار در سال را تحميل 7/5تا 5/4اضافي معادل 
برآورد مي شود که عفونتهاي در انگليس، . مي نمايد

يارد ناشي از مراقبتهاي بهداشتي درماني سالانه يك ميل
تحميل مي (NHS)پوند هزينه به نظام سلامت ملي

.کنند

بودجه سالانه بيمارستانهاي % 5درترينيداد و توباگو •
بودجه % 10کشور و در تايلند برخي بيمارستانها تا 

سالانه شان را براي مراقبت اين عفونتها هزينه مي 
کل بودجه % 70در مكزيكو، اين هزينه ها حدود . کنند

 .وزارت بهداشت را تشكيل مي دهند
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ميليون بيمار در 6در کشور ما برآورد مي شود ساليانه حدود •
.بيمارستان کشور بستري و خدمات دريافت مي نمايند800

ساختار فيزيكي برخي بيمارستان ها اجازه همراه شدن با •
.پيشرفت دانش پزشكي کشور را نمي دهد

به دلايل مختلف امكان تشخيص آزمايشگاهي بسياري از •
.عفونت ها ميسر نمي گردد

ر شروع درمان با آنتي بيوتيك هاي وسيع الطيف و يا تغيي•
.آنها صرفأ بر مبناي يافته هاي باليني انجام و ادامه مي يابد

ازي تجويز آنتي بيوتيك پروفيلاکسي نياز به استانداردس•
.  دارد

اد کمبود منابع مالي مشكلات زيادي را براي بيمارستان ها ايج•
.نموده است
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The very first 

requirement in a 

hospital is that it 

should do the 

sick no harm
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Ignaz Philipp Semmelweis
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Maternal mortality rates, 
First and Second Obstetric Clinics, 

GENERAL HOSPITAL OF VIENNA, 1841-1850
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Infection Control and Quality Healthcare in the New Millenium

Are there lessons to be learned ?

Recognize

Explain

Act
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Does infection  control

control  infections ?
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SENIC
Study on the Efficacy of Nosocomial Infection Control

• 1 infection control nurse per 200 to 250 beds

• 1 hospital epidemiologist per hospital  (1000 beds)

• Organized surveillance for nosocomial 

infections 

• Feedback of nosocomial infection rates

per 110 beds
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1st principle of infection 

prevention

at least 35-50% of all healthcare-associated infections 
are associated with only 5 patient care practices:

• Use and care of urinary catheters

• Use and care of vascular access lines

• Therapy and support of pulmonary functions

• Surveillance of surgical procedures

• Hand hygiene and standard precautions
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Healthcare-Associated Urinary 

Tract Infection

• Urinary tract infection (UTI) causes 

~ 40% of hospital-acquired infections

• Most infections due to urinary catheters

• 25% of inpatients are catheterized

• Leads to increased morbidity and costs
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Infect Control Hosp Epidemiol . 2008 Suppl 1:S41-50.

Int J Antimicrob Agents

2008 Suppl 1:S68-78.

J Hosp Infect. 2007 65 Suppl 1:S1-64

htt
ps

://
tre

atm
en

t.t
bz

med
.ac

.ir
/

http://upload.wikimedia.org/wikipedia/commons/4/43/Two-point-equidistant-asia.jpg
http://de.wikipedia.org/w/index.php?title=Datei:Flag_of_Europe.svg&filetimestamp=20081021155534


Prevention of Catheter-Associated 

Urinary Tract Infection (CA-UTI)

Avoid unnecessary catheterization

Two main principles

Limit the duration of catheterizationhtt
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Indications for the use of indwelling 

urethral catheters

• Indications

– Perioperative use for selected surgical procedures

– Urine output monitoring in critically ill patients

– Management of acute urinary retention and urinary obstruction

– Assistance in pressure ulcer healing for incontinent residents

– As an exception, at patient request to improve comfort

• Urinary incontinence is not an accepted indication for 

urinary catheterization

– 21 to 50 percent of urinary catheters not indicated
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Antimicrobial-coated urinary catheters
Proportion of participants (or catheters) developing catheter-associated bacteriuria

Some effect, but studies mostly of poor quality

Useful in high-risk groups?
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Catheter insertion and maintenance

• Practice hand hygiene (A-III)

– before insertion of the catheter

– before and after any 

manipulation of the catheter site
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Catheter insertion and maintenance

• Insert catheters by use of aseptic technique and sterile 

equipment (A-III)

• Cleanse the meatal area with antiseptic solutions is 

unnecessary (A-I)

– routine hygiene is appropriate

• Properly secure indwelling catheters after insertion to 

prevent movement and urethral traction (A-III) 

• Maintain a sterile, continuously closed drainage system 

(A-I) 

• Do not disconnect the catheter and drainage tube unless 

the catheter must be irrigated (A-I) 
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• Maintain unobstructed urine flow (A-II) 

• Empty the collecting bag regularly, using a separate col-

lecting container for each patient, and avoid allowing the 

draining spigot to touch the collecting container (A-II) 

• Keep the collecting bag below the level of the bladder at all 

times (A-III)

• Do not routinely use silver-coated or other antibacterial 

catheters (A-I)

• Do not screen for asymptomatic bacteruria in catheterized 

patients (A-II)

• Do not treat asymptomatic bacteruria in catheterized patients 

except before invasive urologic procedures (A-I)

Catheter insertion and maintenance

htt
ps

://
tre

atm
en

t.t
bz

med
.ac

.ir
/



• Do not use (avoid) catheter irrigation (A-I)

• Do not use systemic antimicrobials routinely as 

prophylaxis (A-II)

• Do not change catheters routinely (A-III)

What you should not do to prevent CAUTI
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1st principle of infection 

prevention

at least 35-50% of all healthcare-associated infections 
are associated with only 5 patient care practices:

• Use and care of urinary catheters

• Use and care of vascular access lines

• Therapy and support of pulmonary functions

• Experience with surgical procedures

• Hand hygiene and standard precautions
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Sources of the catheter-associated 

bloodstream infection

Skin

Vein

Intraluminal from 

tubes and hubs

Hematogenous 

from distant sites

Extraluminal from 

skin
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Prevention of vascular 
access line infection 
in intensive care
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Multimodal intervention strategies to reduce 

catheter-associated bloodstream infections:

- Hand hygiene

- Maximal sterile barrier precaution at insertion

- Skin antisepsis with alcohol-based chlorhexidine-

containing products

- Subclavian access as the preferred insertion site

- Daily review of line necessity

- Standardized catheter care using a non-touch technique

- Respecting the recommendations for dressing changehtt
ps
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Could we do better ?

Chlorhexidine 

gluconate-

impregnated 

sponge 
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0.60 per 1000 

catheter-days

1.40 per 1000 

catheter-days

HR = 0.39; 

p=0.03

Chlorhexidine-gluconate impregnated dressings

decreased major catheter-related infections:

Catheter-days

C
u

m
u
la

ti
v
e
 R

is
k

Control 

dressings

ChG

dressings
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Risk factors for Ventilator-

Associated Pneumonia (VAP)

Patient

• Age

• Burns

• Coma

• Lung disease

• Immunosuppression

• Malnutrition

• Blunt trauma

Devices

• Invasive ventilation

• Duration of invasive 

ventilation

• Reintubation

• Medication

• Prior antiobiotic 

treatment

• Sedation
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General precautions

• Staff education, hand 

hygiene, isolation 

precautions (I)

• Surveillance of infection and 

resistance with timely 

feedback (II)

• Adequate staffing levels (II)
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Effect of staffing level in late onset VAP
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Intubation and ventilation
• Avoid intubation and reintubation - I

• Prefer non-invasive ventilation - I

• Prefer orotracheal intubation & orogastric 

tubes - II

• Continous subglottic aspiration - I

• Cuff pressure > 20 cm H2O - II

• Avoid entering of contaminate consendate 

into tube/nebulizer - II

• Use sedation and weaning protocols to 

reduce duration – II

• Use daily interruption of sedation and avoid 

paralytic agents - II
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Is there a role for oral antiseptics ?
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Is there a role for oral antiseptics ?

• Oral chlorhexidine application reduces 

VAP in one study but not for general 

use – I
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Stress bleeding, transfusion, hyperglycemia

• Trend towards less VAP with sucralfate (vs 

H2 blockers) but increased gastric bleeding 

> individual choice - I

• Prudent transfusion, leukocyte-depleted red 

blood cell transfusion - I

• Intensive insulin therapy to keep glucose 80 

- 110 mg/dl - I

Aspiration, body position

• Semirecumbent position (30 - 45°) 

especially when receiving enteral feeding - I

• Enteral nutrition is preferred over parenteral 

because of translocation risk - I
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Crit Care Med 2010: volume 38 in Press

1. Adherence to hand hygiene

2. Adherence to glove and gown use

3. Backrest elevation maintenance 

4. Correct tracheal-cuff maintenance 

5. Orogastric tube use

6. Gastric overdistention avoidance

7. Good oral hygiene

8. Elimination of non-essential tracheal suction

2 year intervention study:

Compliance with preventive measures increased

VAP prevalence rate decreased by 51%
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VAP Prevention

1. Hand hygiene before and after patient contact, 

preferably using alcohol-based handrubbing

2. Avoid endotracheal intubation if possible

3. Use of oral, rather than nasal, endotracheal tubes 

4. Minimize the duration of mechanical ventilation 

5. Promote tracheostomy when ventilation is needed 

for a longer term 

6. Glove and gown use for endotracheal tube manip
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1st principle of infection 

prevention

at least 35-50% of all healthcare-associated infections 
are associated with only 5 patient care practices:

• Use and care of urinary catheters

• Use and care of vascular access lines

• Therapy and support of pulmonary functions

• Experience with surgical procedures

• Hand hygiene and standard precautions
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Strategies to prevent SSI

• Objectives
– Reduce the inoculum of bacteria at the surgical site

• Surgical Site Preparation

• Antibiotic Prophylaxis Strategies

– Optimize the microenvironment of the surgical site

– Enhance the physiology of the host (host defenses)

• In relation to risk factors, classified as 
– Patient-related (intrinsic)

– Pre-operative

– Operative
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Patient-related factors
• Diabetes - Recommendation (IDSA/SHEA)

– Preoperative
• Control serum blood glucose; reduce HbA1C levels to <7% 

before surgery if possible (A-II)

– Post-operative (cardiac surgery patients only)
• Maintain the postoperative blood glucose level at less than 

200 mg/dL (A-I)

• Smoking
- Rationale
– Nicotine delays wound healing

– Cigarette smoking = independent RF for SSI after cardiac surgery

- Studies: None 

- Recommendation
– Encourage smoking cessation within 30 days before procedure
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Procedure-related risk factors

– Hair removal technique

– Preoperative infections

– Surgical scrub

– Skin preparation

– Antimicrobial prophylaxis

– Surgeon skill/technique

– Asepsis

– Operative time 

– Operating room characteristics
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Antimicrobial prophylaxis

• Recommendations (A-I)

– Administer within 1 hour of incision to 

maximize tissue concentration 

• Once the incision is made, delivery to the wound is 

impaired
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Antimicrobial prophylaxis

• Duration of prophylaxis (A-I)

– Stop prophylaxis 

• within 24 hours after the procedure

• within 48 hours after cardiac surgery

– To:

• Decrease selection of antibiotic resistance

• Contain costs

• Limit adverse eventshtt
ps
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Surgeon Skill and Technique

• Excellent surgical technique reduces the 
risk of SSI (A-III)

• Includes
– Gentle traction and handling of tissues

– Effective hemostasis

– Removal of devitalized tissues

– Obliteration of dead spaces

– Irrigation of tissues with saline during long 
procedures

– Use of fine, non-absorbed monofilament 
suture material

– Wound closure without tension

– Adherence to principles of asepsis
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1st principle of infection 

prevention

at least 35-50% of all nosocomial infections are 
associated with patient care practices:

• Use and care of urinary catheters

• Use and care of vascular access lines

• Therapy and support of pulmonary functions

• Experience with surgical procedures

• Hand hygiene and standard precautions
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Compliance < 40%htt
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Handwashing …

an action of the past
(except when hands are visibly soiled)

Alcohol-based 

hand rub 

is standard of care

1. Recognized

2. Explained

3. Act
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BEFORE AFTER   

The University of Geneva Hospitals (HUG), 1995
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« Talking walls »

The University of Geneva Hospitals (HUG), 1995 - 1998
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Alcohol-based 
handrub at point of 

care 

Access to safe, 
continuous water 
supply, soap and 

towels

2. Training and Education

3. Observation and feedback

4. Reminders in the hospital

5. Hospital safety climate

+

+

+

+

• The  5 core 

components of the 

WHO Multimodal 

Hand Hygiene 

Improvement 

Strategy

1. System change

htt
ps

://
tre

atm
en

t.t
bz

med
.ac

.ir
/



Implementation 

toolkit
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“My 5 Moments for Hand Hygiene”
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Evolving to new 

challenges in infection 

control and patient safety

- Team and multidisciplinary team work

- Successful interventions

- Adaptability of actions

- Scaling up 

- Sustainability of actions / interventions

- Leadership commitment / Governance
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SAVE 

LIVES

WHO Patient 

Safety

WHO 

Collaborating 

Centres

Country

campaigns & 

activities

Facility

campaigns & 

activities including 

evaluation and 

feedback
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