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NOSOCOMIAL INFECTIONS 

An infection not present or incubating on admission, i.e. a hospital acquired infection

Importance

· 5% all hospitalized patients

· 5 billion US$/yr for management

· significant morbidity and mortality

· approximately 1/3 preventable

Source

1) Endogenous

· i.e. caused by the patient’s own flora

· organism(s) either brought in with patient or patient becomes colonized during admission
2) Exogenous

· Organism acquired outside of host e.g. inanimate environment, animate environment (e.g. person-to-person)

The chain of infection

Chain = organism 


  transmission 


   host

1) The organism

· Bacteria, viruses, fungi and occasionally parasites

· Ability to cause serious disease determined by factors such as virulence, invasiveness, size of inoculum, antibiotic resistance, reservoir/source, period of infectivity, portal of exit

2) Transmission

· The movement of organisms from host to host (or even within host)

· Four major routes:  

Contact Spread: “victim” has contact with the source either directly, indirectly, or by droplets. Direct contact = direct physical contact, e.g. hand to wound. Indirect contact is transmission via an intermediate object (usually inanimate) e.g. contaminated instruments. Droplet contact refers to the brief passage of the organism through the air e.g. talking or sneezing. These are large particles (5 um or larger) that rapidly settle out on horizontal surfaces and don’t spread more than a few feet. E.g. streptococcal pharyngitis

Common-Vehicle Spread: a contaminated inanimate vehicle acts as the vector of transmission to several people. E.g. food, water, contaminated intravenous solutions or drugs, blood products 

Airborne Spread: organisms that have a true airborne phase of dissemination – not just droplet spread. Airborne particles are smaller in size than droplets (1-5 um) and can remain suspended for several hours, even days, in “droplet nucleii”. They can travel considerable distances. E.g. tuberculosis

Vectorborne Spread: So far, theoretical in Canada and USA. E.g. flies, fleas

3) The host

· Disease does not always follow from transmission. Host factors that influence the development of disease include:

Impairment of non-specific defense mechanisms: i.e. skin, mucous membranes, certain body secretions, local inflammatory response. Examples of breaches of these mechanisms are; nonintact skin (wounds, burns), invasive procedures and devices (urinary and intravascular catheters), decrease in production of stomach acid, impairment in local inflammatory response secondary to age, nutrition, chronic diseases….

Impairment of specific defense mechanisms: e.g. bone marrow transplantation, use of cytotoxic/immunosuppressive agents

Change in normal flora: Normal flora compete with pathogens and thus hamper their ability to cause disease. Antibiotics, cytotoxic agents are examples of agents that may eradicate the normal flora

4) The Environment

· Factors that favour the spread of microorganisms include; close contact with others, air flow and direction, water reservoirs, cleanliness of surroundings

Microorganisms

· Usually not pathogenic in the healthy host e.g. coagulase negative staphylococci

· Often combined with antibiotic resistance

· Vary by site of infection and institution’s “local environment”

· Commonest:  
E.coli
S.aureus/MRSA

Enterococci

P.aeruginosa

Coagulase negative staphylococci

Common nosocomial infections

· Urinary tract 

- catheterization

· Surgical wounds – usually as a result of contamination at time of surgery

· Respiratory tract – pneumonia (particularly if patient is ventilated or has a decreased level of consciousness)

· Foreign body infections – intravascular catheters

Colonization versus infection

· Colonization is when the microorganism is present but does not cause infection. ****Does not have to be treated in most cases**** Exception is decolonization therapy for resistant organisms
· Infection = signs or symptoms of local or systemic invasion by the microorganism often with tissue damage
Prevention

· No formal Infection Control protocols until the last twenty-five years. 1970’s saw the first guidelines from CDC Atlanta. This was followed by category specific (based on the presumed route of infection) and disease-specific isolation (based on the presumed causative agents) rules. Unfortunately this didn’t work because a) many agents are most infectious during the incubation phase when they are not suspected, b) it was also based on the presumption you understood the route of infection and c) it was cumbersome and variable in its application. Infection Control protocols are now based on Standard Precautions or Body Substance Precautions in Canada and the former and/or Universal Precautions in the United States. Body Substance Precautions advocates treating all patients as potentially infectious and placing appropriate barriers to the task at hand between you and the patient. The five principles are

1. Handwashing

2. Appropriate use of barriers i.e. gloves, gown and mask

3. Proper sharps disposal

4. Proper waste disposal

5. Additional precautions for suspected air-borne diseases such as tuberculosis, measles, mumps, varicella, rubella

Other preventive measures include:

1. Use of aseptic technique wherever required

2. Maintenance of a clean environment (and sterility where required)

3. Removal of invasive devices as soon as possible

4. Antibiotic prophylaxis where required (e.g. certain surgical procedures)

5. Surveillance and intervention when necessary.
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