Clinical Aspects of Microbiology
Spread of Infection
Infection Control Methods
Surveillance



acquire an infection during their stay.

e The direct cost of treating these nosocomial
Infections Is over a billion dollars per year.

e The Indirect cost Is even more staggering.



e Approximately 10-40% of all nosocomia
Infections are pulmonary.

 Among all hospital acquired infections,
those affecting the lungs are most likely to
result in death.



have been identified as a major cause of
nosocomial infections.

 Early studies showed that one out of every
ten hospital epidemics involved respiratory
care equipment.



procedures have evolved, so has the
understanding of infection control.

* In addition, RCP’s are now paying more
attention to protecting themselves against
Infection.



Infection control procedures aim to
1. Eliminate the sources of infectious agents
2. Create barriers to their transmission

3. Monitor and evaluate the effectiveness of
control.



bacteria
VIruses
fungi
protozoa
and algae



microorganisms.
e The treatment includes antimicrobial drugs.

 All microorganisms, except for algae are
capable of invading a human host and
causing disease.



Most common cause of nosocomial
Infections.

EXist in three basic shapes
Cocci-spherical

Bacille- rod-shaped
Spirochetes-helical or spiral



escribe bacteria.

Visual classification

By shape or morphologic analysis
Structural and metabolic features

Both are used together to confirm an
organism’s identity.



e (Gram-positive coccl

* Most common respiratory bacterial
pathogen.

 Staphylococcus aureus
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e Gram-negative coccl
* Moraxella catarrhalis

e |s part of the normal flora of the upper
alrway.

* |n patients with COPD, alcoholism and
other Immuno-compromising disorders, M.

catarrhalis can cause bronchitis and
pneumonia
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o Gram-negative coccobacilli
e Forms capsules

* Hemophilus influenzae is the most
Important gram-negative coccobacilli
causing respiratory infections.

« Can also cause pneumonia, bronchitis,
epiglottitis, and otitis media in children.
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o Gram-negative enteric bacilli

* Pseudomonas aeruginosa Is the most
significant.

* |t Is a motile, aerobic bacillus commonly
found In the soil and water.

* |t can be cultured from sinks, soap trays,
drinking water, food and respiratory care
equipment.
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o Gram-negative anaerobic bacilli

» Bacteroides can cause a wide variety of
Infections Iincluding endocarditis,
pneumonia, and empyema.

* Legionella appears to colonize in water, and
has been found In air conditioning units,
shower heads, and respiratory care
equipment.

e Acquired by direct inhalation of aerosols.
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o Acid-fast bacilli

e M. Tuberculosis causes the chronic
granulomatous infection most often

localized to the lung.

e Pulmonary tuberculosis is classically
transmitted by aerosol droplets and droplet
nuclel produced by coughing.
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e \VIruses

e They are submicroscopic, noncellular
parasitic particles, composed of a protein
shell and nucleic acid core.

* They are resistant to common antibiotics
and can withstand many decontamination
procedures.

e RSV-respiratory syncytial virus
(laryngotracheal bronchitis)



e Mycoplasma pneumonia is the key
pathogen that causes primary atypical
pneumonia.

 Infection is spread mainly by contact with
respiratory tract secretions.
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* Fungi
* Pneumocystis carinii

« Causes an opportunistic infection among
patients with an abnormal or altered
Immunologic status.

o Affects those suffering from the acquired
Immune deficiency syndrome.

 Fatality rates are 50% or higher.



e 1. A source of pathogens
o 2. A susceptible host
e 3. A mode of transmission



ospital are either people or contaminate
objects.

» People-patients, personnel, or visitors.
* Objects-equipment or medications.

e Most cases of nosocomial pneumonia are
due to bacteria. (40%)



e The presence and growth of
microorganisms in a host, without tissue
Invasion, damage or toxin is referred to as
colonization.

* \Whether or not a host actually develops an
Infection depends on the virulence of the
organism and the host’s resistance.



coma, traumatic injury or surgical
procedures also increase a patient’s
susceptibility to an infection.

 3/4 of all nosocomial pneumonia’s occur Iin
surgical patients, especially those having
had chest or abdominal procedures.



use of narcotics and sedatives further impair
host defenses.

o Patients at highest risk include the elderly,
the severely obese, those with COPD or a
history of smoking, and those having an
artificial airway In place for a long period of
time.



« Manipulation of the endotracheal tubes
Increases the likelihood of cross
contamination, particularly during
suctioning.



routes:
Contact
Vehicle
Ailrborne
Vectorborne



Is the most important and most frequent
route for spread of noscomial infections.

Methods of contact transmission include:
1. Direct contact
2. Indirect contact
3. Droplet contact



* It involves direct physical transfer between
a susceptible host and an infected or
colonized person.

e 2. Indirect Contact

 |Involves contact between a susceptible host
and a contaminated object.



 occurs when a pathogen reaches the mucous
membranes of a host via an infected person
or carrier who Is coughing or sneezing.



o U 'S WIlier a rnd 2 X1DOSEUd 1O Dathodaer
In contaminated food or water.

o Hepatitis A iIs an example of a food borne
Infection.



air.

Many be in the form:
1. Of aerosol droplets
2. Droplet nuclel

3. Or dust particles.



 Liquid particles in the 10-100 um size
range.

« Can be produced by aerosol generators
e Or created by coughing and sneezing



» Are the residue of evaporated water
droplets.

« Smaller in size (0.5 to 12 um)

e Remain suspended in the air for long
periods of time.



« Are usually greater than 50 um In size
* They act as minute fomites.



Insect, transfers an infectious agent from
one host to another.

e Malaria



routes:

o 1. Aspiration of oropharyngeal or gastric
secretions.

2. Inhalation of aerosol droplets, droplet
nuclel or dust particles containing bacteria.

3. Blood borne spread from a distant site of
Infection.



pneumonia.

e The likelihood of aspiration is greatest In
persons with abnormal swallowing
mechanisms.




































e 1. Low
e 2. Intermediate
« 3. And High



bacteria and fungi.

* They have variable activity against spores
and nonlipid viruses.



* Phenols

* Halogens

 lodophors

o Ammonium compounds
e and Acetic acid



e Disintect by denaturing cell proteins

* Both ethyl and isopropyl alcohol are good
disinfectants when combined with water.

 Ethyl alcohol is best at 70% concentration.



as a disinfectant in both the hospital and at
home.

« |t probably kills bacteria by lowering the pH
and Inactivating enzymes.

 A1.25% (1 part to 5% household vinegar to
3 parts water) iIs optimum.



o Glutaraldehyde
* Hydrogen peroxide
 Peracetic Acid




 Kills microorganisms by attacking the
lipoproteins in bacterial cell membranes and
cytoplasm.

« Under most conditions, Kkills al living
material.



e |t Is a bactericidal, tuburculocidal,
funguicidal and virucidal at room
temperature In ten minutes.

o After 3-10 hours of submersion spores are
Killed.



* The solutions is reusable for 14-28 days.

e Direct skin contact needs to be avoided.



e There are two most common physical
methods used to sterilize equipment.

e 1. Heat
2. lonizing radiation



means of sterilization.

e The higher the temperature, the shorter the
time needed for sterilization.

e Common methods include:

* Incineration, dry heat, boiling and moist
heat under pressure (autoclaving).



o Efforts must be made to stop the spread of
pathogens.






















































Handwashing
Gloves
Masks
Gowns



* Prevents the transmission of highly
contagious or virulent infections

« May be spread both via air and direct
contact.

* Smallpox, chickenpox, pneumonic plague
and diphtheria.



contagious infections or colonization that do
not need strict isolation.

Acute respiratory infections
Bronchitis

Viral pneumonia

Viral bronchiolitis



Infectious diseases via the droplet contact
route.

Epiglottis

Meningitis

Childhood pneumonia
Mumps




« Generally infants and young children do not
require isolation because they rarely cough.

e Enteric Precautions

e Prevent infections that are transmitted by
contact with feces.
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by Indirect contact with purulent material or
drainage from an infected site.

* Blood and body fluid Precautions

* Prevent infections transmitted by direct or

Indirect contact with contaminated blood or
body fluids.



e Bag and double bag

* Needles and syringes

* Avoid recapping needles and disposable
e Laboratory specimens

e Prevent contamination



e Endorsed by the CDC

* These strengthen normal blood and body
fluid precautions.

o Apply to blood, semen, vaginal secretions,
body tissues, cerebrospinal fluid, pleural
fluids, pericardial fluid and amniotic fluid.



procedures

* Protect eyewear and gown are
recommended.

e During procedure If splashing of blood or
other body fluids occurs, Immediate
removal of gloves and wash the affected
area.
















































