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Infection 
◼ An infection is the invasion of an organism's

body tissues by disease-causing agents, their

multiplication, and the reaction of host tissues to the

infectious agents and the toxins they produce

◼ An infection may remain localized, or it may spread

through the blood or lymphatic vessels to become

systemic (bodywide).

◼ Microorganisms that live naturally in the body are not

considered infections.

◼ For example, bacteria that normally live within the mouth

and intestine are not infections



INFECTION CONTOL

◼ Anyone with health problem is more susceptible to 
infection, therefore, infection control is critically important 
in patient care



◼ Infection control policies protect people

◼ Micro-organisms are microscopic and 

usually harmless

◼ Include bacteria, rickettsiae, viruses, fungi, 

protozoa and prions

◼ Pathogens are micro-organisms that  

cause disease



BACTERIA

◼ Single-cell organisms- atypical nucleus-no 
membrane

◼ Cell wall is essential for survival which makes 
bacteria able to be treated with antibiotics

◼ Grow independently, no host needed to survive

◼ Some adapt and mutate so they resist drugs and 
survive

◼ Endospores- resistant forms of bacteria that 
regenerate when conditions are favorable(years)
 Examples of bacteria: strep throat, bacterial 

pneumonia, tuberculosis, flesh eating  



RICKETTSIA

◼ Identifying feature - grow 

inside animal cells ( deer)

◼ Can’t survive in the 

environment

◼ Transmitted by infected 

arthropod vector 

bites( ticks, lice, fleas)

◼ Humans are accidental 

hosts

◼ Examples: Rocky 

mountain spotted fever, 

Lyme disease



VIRUSES

◼ Can’t survive independently, outside a 

living cell

◼ Depend on host to supply missing factors

◼ Difficult to create antiviral drugs that will 

not harm the host cell

◼ Examples: influenza, HIV and hepatitis B 

and the common cold



FUNGI

◼ Single- celled yeast or molds 

◼ Can cause “opportunististic infections” in 
compromised immune systems ( infections 
due to usually non pathogenic organisms) 
eg. Pneumocystis carinii pneumonia 
(PCP) and pharyngeal and esophageal 
candidiasis 

◼ Examples: ringworm, athlete’s foot, and 
some respiratory infections 



PRIONS

◼ “Infectious proteins”, 

replication not understood

◼ Resist body’s natural 

defenses

◼ Cause irreversible 

neurological damage

◼ May give some answers 

about Alzheimer’s 

Disease



PROTOZOA

◼ Free-living, single celled organism

◼ Some are parasitic

◼ Classified as motile (moving) and 

nonmotile (nonmoving)

◼ Complicated life cycle involve alternating 

existence in human body and an insect 

vector

◼ Examples:  Malaria, giardiasis



CYCLE OF INFECTION

◼ Factors involved in the 

spread of disease and all 

must be present to 

transmit infection

 1. Pathogenic organism

 2. Reservoir of infection

 3. Portal of Exit

 4. Means of Transportation

 5. Portal of Entry

 6. Susceptible Host



INFECTIOUS ORGANISMS

◼ Pathogens

◼ Pathogens like certain cells and excrete 

toxins that kill or injure host cells

◼ “Virulence Factors” - enable them to grow 

and destroy or damage host cells and 

resist destruction by the host’s cellular 

defenses 



RESERVOIR OF INFECTION

◼ Person, place or thing where pathogens thrive in 
#’s to pose threat

◼ Environment provides: moisture, nutrients and 
suitable temperature

◼ Human most common but any environment 
which can include contaminated food, water or 
placed not cleaned regularly

◼ Carriers- healthy people who can house 
pathogens without causing apparent disease to 
the host, HIV carrier



PORTAL OF EXIT

◼ Human body – any route where blood, 

body fluids, excretions or secretions leave 

the body

◼ Examples include respiratory, GI, GU, 

infected wound, bloodstream



MEANS OF TRANSMISSION 

◼ Best way to stop spread of infection…stop 

transmission

◼ Six main routes of transmission

Direct contact- organism is placed in direct 

contact with the susceptible tissue. (HIV, 

Syphilis)

 Fomite- an object that has been in contact 

with pathogenic organisms: (x-ray table,  

cassettes, positioning sponges)



◼ Vector –arthropod housing pathogen waiting for 

a host

 Bite or sting of these insects can transmit diseases to 

humans

 Examples: mosquitoes-malaria, west Nile virus, fleas-

bubonic plaque and ticks-Lyme disease



◼ Vehicle- any medium that transports micro-
organisms
 Examples: contaminated food, water, drugs or blood

◼ Airborne Contamination- occurs either by dust 
or droplet: micro-organisms that remain 
suspended in the air for long period (smaller 
droplets< 5 microns)
 Tuberculosis, rubella( measles), varicella( chicken 

pox)



◼ Droplet contamination- occurs when 

infectious individual coughs, sneezes, 

speaks or sings in vicinity of a susceptible 

host, larger droplets(> than 5 microns).

◼ Do not remain in air, travel short 

distances, < 3 feet

- Examples; influenza, meningitis, diphtheria, 

pertussis, streptococcal pneumonia, anthrax



PORTAL OF ENTRY

◼ Route by which pathogens gain access 

into susceptible host

◼ Examples:  respiratory, GI, GU tracts, an 

open wound, eyes, nose, mouth and blood 

stream

◼ Most common is Urinary tract infection 

from urinary catheter



SUSCEPTIBLE HOST

◼ Patients who have reduced resistance to 
infection

◼ Iatrogenic Infection- a complication of medical 
or surgical intervention

◼ Nosocomial infections- hospital acquired 
infections 90,000-98,000/ year
 Hands of healthcare workers, contaminated 

instruments, urinary catheters..allow microbes to 
gain entrance to the body

 Drug resistant infections cause concern ,e.g. MRSA 
Methicillin –resistant Staphylococcus Aureus 



OTHER DEFINITIONS

◼ Normal flora or Resident flora are harmless and live in 
or on the body and usually do not cause a problem

◼ Endogenous Nosocomial- from inside the body,  
alteration in  # or placement of normal flora

◼ Exogenous Nosocomial- Abnormal flora, result from 
encounter w/ microbe in environment from outside the 
body

◼ Transient flora where microbes inhabit the body as a 
result of a treatment…chemo, illness, surgery 



◼ Community-Aquired Infection- enters a 

hospital facility as an infection

◼ Helminth- parasitic worms



How the  Body Defends Against 

Infection

◼ Natural Resistance – Intact skin and 
mucous membrane provide natural 
resistance 

◼ Beneficial normal flora help to prevent 
overgrowth of organisms

◼ Despite natural barriers, if an invasion 
occurs the second line of defense is 
inflammatory response (phagocytosis-
increased WBC destroy pathogens)



◼ Acquired Immunity-the state of being 
resistant to a specific infection 

◼ most humans born with some, 

◼ resistant after an infection and produce 
antibodies 

◼ receive vaccinations

◼ Body forms it’s own antibodies to the 
specific antigen, acquired immunity is 
long term



◼ Passive Immunity- occurs following an 
injection of preformed antibodies to a particular 
infection
 Examples : Pooled immune globulin( human blood + 

antibodies)before and after exposure to Hepatitis A 
and  newborn babies from their mother’s

 Antibodies act immediately and prevent disease but 
weaken overtime 

◼ Body does not produce these antibodies, 
passive immunity is short term



Asepsis 

❑ Sepsis: Presence of microorganisms 

◼ Asepsis :  Absence of or Lack of Asepsis: 

The state of being free of pathogenic 

microorganisms. or absence of the 

microorganisms that produce sepsis or septic 

disease or Asepsis is the methods of achieving a 

germ-free condition.



Surgical vs Medical Asepsis

Medical asepsis is the reduction of the number of 

disease-causing agents and their spread.

Surgical asepsis is the complete elimination of 

the disease-causing agents and their spores 

from the surface of an object.

Techniques

The techniques used in the process are called 

clean techniques.

In surgical asepsis, sterile techniques are used.

Occasions

This procedure is carried out in the 

administration of enemas, medications, tube 

feedings, etc.

Sterile techniques are followed in changing 

dressings of a wound, catheterization, and 

surgeries.

Difference Between Surgical and Medical 

Asepsis



MEDICAL ASEPSIS

◼ The reduction of pathogens ( less 
pathogens= less chance of infection)

◼ Microbial Dilution- process of reducing 
the total number of organisms

 Soap, water and friction p 146, cleaning, 
dusting, linen handling  

◼ Disinfection- second level involves the 
use chemical materials (bleach, alcohol, 
iodine, germicide)



HAND WASHING- best method to prevent 
infection

◼ Standard precautions when handling patients, 
linens or items contaminated with body fluids

◼ Housekeeping- to reduce incidence of airborne 
infections and fomite infections

◼ Clean from least contaminated area to more 
contaminated area and from the top  to the 
bottom

◼ Clean all equipment  with disinfectant



◼ Linens

◼ Prevent air borne contamination- fold the 

edges of the sheet together so that the 

middle is facing itself and put rolled up 

linen in the hamper

◼ Never use linen for more than 1 patient



◼ Handling and Disposal of Contaminated 

Items and Waste

 Contaminated objects discarded in a suitable 

container, marked with a biohazard symbol

Used needles and syringes are placed in 

special container designed to receive syringe 

without recapping  

RECAP ONLY AFTER DRAWING UP 

CONTRAST, OTHERWISE NEVER!!!!



◼ Contaminated bandages – use gloves and 

bag

◼ Place lab specimens in containers in bag

◼ Always wear gloves when assisting 

patients with bed pans and urinals

◼ Always wear gloves when moving 

inpatients- sheets could be wet 



◼ Earlier we had means of transmission

◼ Current CDC recommendations for 

isolating patients

◼ Precautions based on the transmission 

routes



Transmission- Based Precautions 

◼ Airborne precautions

 Reduce risk of transmitting infectious 

organisms by airborne droplets (TB)

 Wear particulate respirators

Patients placed in negative pressure rooms, 

many air exchanges and filters

Doors to room must remain closed



◼ Droplet Precautions

 Reduce the contact of large – particle 
droplets with the eyes or nose and mouth of a 
susceptible person

 Prevent spread of diseases such as 
diphtheria and influenza

People who enter the patient’s room must 
wear surgical masks

No special air circulation is required in these 
rooms



◼ Contact Precautions

 Reduce transmission of  pathogens by direct 

skin-to-skin contact  with a contaminated 

object

Prevent transmission of diseases like 

multidrug- resistant wound infections caused 

by MRSA and VRE and E-Coli infections

People that come in contact with infected 

patients must wear gloves and a gown



◼ Combination Airborne and Contact 

Precautions

Precautions used to prevent virus causing 

SARS, Chicken Pox and Disseminated 

Herpes Zoster



Precautions for Compromised 

Patients  

◼ Transplant, burn patients and newborns… the 
precautions were once known as reverse or 
protective isolation

◼ The basic isolation procedures are reversed

◼ Equipment cleaned before entering the room

◼ Wash hands before touching the patient

◼ Masks, gowns ,caps and gloves like ones worn 
in OR

◼ Special precautions are posted outside the room



◼ Protective precautions , the radiographer 
who positions the patient is the “clean” 
member of the team

◼ The “clean” member avoids the machine, 
uncovered cassettes and any other 
contaminated items

◼ “Clean” member touches the patient and 
positions the covered cassette

◼ “Dirty” member touches the machine



Medical Asepsis vs. Surgical 

Asepsis 

◼ Medical Asepsis – method of reducing

the # of pathogenic micro-organisms in the 

environment ( was discussed earlier)

◼ Surgical Asepsis- is the complete 

destruction of all organisms and spores 

from equipment used to perform patient 

care or procedures



Sterilization

◼ Five methods used: chemical, dry heat, 

gas, gas plasma technology and 

autoclaving (steam)

Chemical Sterilization- immersion or soaking 

of objects in a bath of germicidal solution 

followed by a sterile water rinse 

Dry heat- like an oven, used for some sharp 

instruments, certain powders and greasy 

substances 329-338 degrees F



◼ Conventional Gas Sterilization- 135 F used for 
electrical, plastic, rubber items and optical ware

◼ Gas Plasma Technology- Due to toxic fumes 
and residue a safer method is being used

◼ Autoclaving- is a device that provides steam 
sterilization under pressure 250-275 F
 Most commonly used sterilization method

 Quick and  convenient means of sterilization for 
items that can with stand heat and moisture



Sterile Fields

Sterile field – micro- organism free area 

prepared for the use of sterile supplies and 

equipment

1. First check sterility of supplies and 

equipment

Packages considered sterile if they are clean, 

dry and unopened, expiration date has not 

been exceeded and the sterility indicators 

have changed to their appropriate color



Types of PPE
◼ Gloves

◼ Gowns

◼ Masks

◼ Boots (for agricultural settings, not used for 
human healthcare)

◼ Eye protection



Types of PPE
Gloves

◼ Different kinds of gloves
 Housekeeper gloves

 Clean gloves 

 Sterile glove

◼ Work from clean to dirty

◼ Avoid “touch contamination”
 Eyes, mouth, nose, surfaces

◼ Change gloves between patients



Types of PPE

Gowns

◼ Fully cover torso

◼ Have long sleeves

◼ Fit snuggly at the wrist



Types of PPE

◼ Surgical masks

 Cotton, paper

 Protect against body fluids and large 

particles

◼ Particulate respirators (N95)

 Fit testing essential

 Protect against small droplets and other 

airborne particles

◼ Alternative materials (barrier)

 Tissues, cloth

Masks and Respirators: Barriers and Filtration



Types of PPE
Particulate Respirators

◼ Three types: disposable, reusable, powered air 

purifying respirators

◼ Disposable Particulate Respirators

 Classified N95, N99, N100, R95, R99, R100, P95, 

P99, P100

 Letter indicates oil resistance: N = not resistant, R = 

somewhat resistant, P = strongly resistant

 Number is percent of airborne particles filtered (e.g. 

N95 filters 95% of particles)



Types of PPE
Boots

(non-hospital settings) Eye Protection
 Face shields

 Goggles



PPE Supplies

◼ Maintain adequate, accessible supplies

◼ Creative alternatives (studies not done to 

asses effectiveness)

Mask:  tissue, scarf

Gown:  laboratory coat, scrubs



Working with Limited Resources

◼ Avoid reuse of disposable PPE items 

 Consider reuse of some disposable items 
only as an urgent, temporary solution 

 Reuse only if no obvious soiling or damage 

◼ When prioritizing PPE purchase

 Masks

 Gloves 

 Eye protection



Precaution Levels

All levels require hand hygiene

◼ Standard

Transmission based precautions:

◼ Contact

◼ Droplet

◼ Airborne



Standard Precautions

◼ Prevent the transmission of common 
infectious agents

◼ Hand washing key

◼ Assume infectious agent could be 
present in the patient’s 

 Blood 

 Body fluids, secretions, excretions

 Non-intact skin

 Mucous membranes



PPE for Standard Precautions

Wear:
◼ Gloves

◼ Gowns

◼ Eye Protection 
and / or Mask

If:
◼ Touching

 Respiratory secretions

 Contaminated items or surfaces

 Blood & body fluids

◼ Soiling clothes with patient body 
fluids, secretions, or excretions

◼ Procedures are likely to generate 
splashes / sprays of blood, body 
fluids, secretions, excretions



Contact Precautions

Taken in addition to Standard Precautions

◼ Limit patient movement

◼ Isolate or cohort patients

◼ Gown + gloves for patient  / room contact
 Remove immediately after contact

◼ Do not touch eyes, nose, mouth with hands 

◼ Avoid contaminating environmental surfaces



Contact Precautions

◼ Wash hands immediately after patient contact

◼ Use dedicated equipment if possible

 If not, clean and disinfect between uses

◼ Clean, then disinfect patient room daily

Bed rails

Bedside tables

Lavatory surfaces

Blood pressure cuff, equipment surfaces



Cleaning and Disinfection for 

Contact Precautions
◼ Detergents 

 Remove dirt, soiling

 Mechanical force essential

 Flush with clean water

◼ Disinfectants

 Kill viruses, bacteria

 Decontaminate surfaces

 Type depends on infectious agent

 Use after detergent



Droplet Precautions
◼ Prevent infection by large 

droplets from

 Sneezing

 Coughing

 Talking

◼ Examples

 Neisseria meningitidis

 Pertussis

 Seasonal influenza



Droplet Precautions

Taken in addition to Standard Precautions

◼ Place patients in single rooms or cohort 3 feet apart

◼ Wear surgical mask within 3 feet or 1 meter of patient

◼ Wear face shield or goggles within 3 feet or 1 meter of 
patient

◼ Limit patient movement within facility

– Patient wears mask when outside of room



Airborne Precautions
Taken in addition to Standard Precautions

◼ Prevent spread of infection through inhalable 

airborne particles

◼ Examples

 Tuberculosis

 Measles

 Varicella

 Variola



Airborne Precautions
◼ Use for confirmed or suspected avian 

influenza cases



Airborne Precautions for Avian 

Influenza

◼ N95 respirator (or equivalent) for personnel
 Check seal with each use

◼ Patient in isolation

◼ Airborne isolation room, if available
 Air exhaust to outside or re-circulated with HEPA 

filtration

◼ Patient to wear a surgical mask if outside of the 
isolation room



Gown

◼ Select appropriate type and size

◼ Opening may be in back or front

◼ Secure at neck and waist

◼ If too small, use two gowns

 Gown #1 ties in front

 Gown #2 ties in back



Surgical Mask

◼ Place over nose, mouth and chin

◼ Fit flexible nose piece over nose bridge

◼ Secure on head with ties or elastic

◼ Adjust to fit



Eye and Face Protection

◼ Limited human to human 

transmission of H5N1 has occurred 

to date

◼ 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



Gloves

◼ Don gloves last

◼ Select correct type and size

◼ Insert hands into gloves

◼ Extend gloves over gown cuffs



Key Infection Control Points

◼ Minimize exposures

 Plan before entering room

◼ Avoid adjusting PPE after patient contact

 Do not touch eyes, nose or mouth!

◼ Avoid spreading infection

 Limit surfaces and items touched

◼ Change torn gloves

 Wash hands before donning new gloves




