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Chapter 19: Infectious and Communicable Diseases

Lecture

I. Introduction
	Time:  6 Minutes
	Slides: 1–4
	Lecture/Discussion
A. 	Infectious agents are found in body fluids, solid surfaces, and in the air.
B. 	Transmission can occur directly from a symptomatic or asymptomatic carrier.
C. 	Contact with a fomite (contaminated fluids and equipment)
D. 	Inoculation by a vector (insect bite or sting)
E. 	Patients are more susceptible to contracting diseases because their defenses are diminished by sickness, immunocompromised states, broken skin, open wounds, and iatrogenic (induced by a physician) events.
F. 	Critical care transport personnel (CCTP) are at risk of infection because of the nature of their work.


II. Fundamental Principles of Infectious Disease
	Time: 8 Minutes
	Slides: 5–9
	Lecture/Discussion
A. 	Classification
1. 	Carl Woese devised a system that classified organisms according to physical properties and cellular components.
2. 	Same properties of microorganisms also affect how they invade hosts, set up infection, and cause disease.
3. 	Microorganisms possess properties that are unlike those of their hosts; scientists exploit those differences to inhibit growth or eliminate infection.
4. 	Chemotherapy began as an attempt to eradicate microorganisms without harming the host.
5. 	In World War I, German physician Paul Ehrlich was the first to develop a synthetic agent used to destroy an invader while limiting damage to the host.
6. 	This “magic bullet” strategy is used today.
7. 	All antibiotic, antiviral, and antifungal drugs are designed to target specific proteins, macromolecules, cellular organelles, enzymatic pathways, and reproductive strategies that are unique to the infectious agent and not shared by the host.
	

III. Human Immune System
	Time:  56 Minutes
	Slides: 10–46
	Lecture/Discussion
A. 	Diseases result from complex interactions between the host, the agent, and the environment.
B. 	Several factors affect susceptibility.
1. 	Nutritional status
2. 	Immune status
3. 	Genetic makeup
4. 	Living conditions
5. 	Exposure
C. 	Disease transmission
1. 	Inhalation
2. 	Ingestion
3. 	Direct contact
4. 	Indirect contact
D. 	For the immune system to protect the body from invading microorganisms, it must be able to recognize “self” components or cells and distinguish them from nonself components or cells.
E. 	Immune system must be both highly specific (keeping watch for specific antigens) and general (numerous assaults).
F. 	The immune system must be capable of remembering previous interactions so that it can mount a response to similar agents following the initial exposure.
G. 	Types of immunity
1. 	Innate immunity
a. 	Individual is born with it
b. 	Skin and mucous membranes and their secretions provide mechanical and chemical barriers to invasion.
i. 	Exists before exposure and does not improve with repeated exposures
c. 	Works by several mechanisms
i. 	Activation of adaptive immune response
ii. 	Prevention of entry
iii. 	Limitation of growth
d. 	Natural killer cells
i. 	A type of white blood cell—recognizes and kills host cells that are infected with a virus.
e. 	Neutrophils
f. 	Macrophages
i. 	A type of white blood cell that ingests and destroys microbes
g. 	Proteins
i. 	Complement begins events that help clear bacterial cells.
ii. 	Transferrin is a carrier protein that sequesters iron.
h. 	Fever
i. 	Inflammation
2. 	Acquired immunity
a. 	Develops as a result of interactions between components of the immune system and the invading microbe
b. 	Humoral immunity
i. 	Provided by B cells through the production of antibodies and complement
c. 	Cell-mediated immunity
i. 	Provided by T cells
ii. 	Results from interaction of the agent with the host, is specific in nature, and improves with repeated interactions
3. 	Active immunity
a. 	Refers to an ongoing process of developing antibodies and activating T cells.
b. 	Occurs when an individual is exposed to infection through natural process of infection or artificially stimulated by a vaccine
c. 	Provides long-lasting protection, but it is slow to develop
4. 	Passive immunity
a. 	Process of giving an individual a preformed antibody (from a donor) 
i. 	Transmission of antibodies from mother to fetus
b. 	Has immediate effects, but it doesn’t last long
H. 	Antigen
1. 	Proteins and/or sugars that are anchored into the cell membrane and displayed on the cell’s surface
2. 	Recognized by the immune system as either self or nonself
3. 	Haptens react with antibodies without turning on the immune system.
I. 	Organs and cells of the immune system
1. 	Organs of the immune system are categorized by anatomic location.
2. 	The lymphatic system is the network of capillaries, vessels, ducts, nodes, and organs that produces lymph and conveys it throughout the body. 
a. 	Thymus
i. 	Where T cells differentiate
b. 	Bone marrow
i. 	B cell synthesis
ii. 	Differentiate into plasma cells that produce specific antibodies on encountering an antigen
iii. 	Become memory cells
c. 	Spleen
i. 	Where encapsulated bacteria are encountered and destroyed
ii. 	If the organ is removed, the patient may be more susceptible to infection
d. 	Tonsils
e. 	Intestinal Peyer’s patches
f. 	Lymph nodes
i. 	Located throughout the body as single units or in chains of units
g. 	T lymphocytes
i. 	CD4+ cells are the helper T cells
ii. 	Regulators of the immune system. They help B cells develop into antibody-producing plasma cells. They also activate CD8+ cells.
iii. 	CD8+ cells are the cytotoxic suppressor T cells
iv. 	Kill virus-infected and tumor cells
J. 	Humoral immunity
1. 	Mediated by antibodies
a. 	Protects against infection by neutralizing toxins and viruses
b. 	Opsonize: Make organisms more easily phagocytized
2. 	Five types of antibodies
a. 	IgA
i. 	Found in secretions such as colostrum, saliva, and tears
ii. 	Also found in respiratory, intestinal, and genital tracts
iii. 	Prevents attachment of bacteria and viruses to mucous membranes
b. 	IgM
i. 	Produced in primary immune response
ii. 	Activates complement
c. 	IgG
i. 	Produced in primary and secondary responses, but more in secondary response
ii. 	Only immunoglobulin that crosses the placental barrier
iii. 	Activates complement
d. 	IgE
i. 	Important in protecting against parasitic infections (helminthes and worms)
ii. 	Mediates the immediate hypersensitivity reaction
e. 	IgD
i. 	Activates B cells
3. 	Primary immune response takes 7 to 10 days to occur.
4. 	Response is faster in subsequent infections.
5. 	Infection with one virus might produce immunity against similar viruses.
K. 	Cell-mediated immunity
1. 	Plays an important role in defending against intercellular infections like tuberculosis, gonorrhea, viral infections, fungal infections, parasites, and tumors.
2. 	Types of cells
a. 	CD4-helper T cells
i. 	Participate in antigen recognition and modify the response by activating CD8 cytotoxic T cells, B cells, and macrophages
b. 	CD8 cytotoxic T cells
i. 	Kill infected or endogenous cells
ii. 	Produce perforins (proteins that cause holes in cell membranes)
iii. 	Induce apoptosis (programmed cell death)
c. 	Macrophages
i. 	Ingest or destroy foreign cells, viruses, or debris
ii. 	Present antigens (by activating T cells that recognize foreign antigens)
iii. 	Produce cytokine (interleukin 1 and tumor necrosis factor)
d. 	Natural killer cells
i. 	Large granular lymphocytes that do not express T cell antigen receptors
ii. 	Destroy tumor cells or virus-infected cells by recognizing cells that do not have the “self” marker
iii. 	Regulated by other proteins in the immune response
iv. 	Do not require specific activation to produce perforin and granzymes that cause apoptosis or necrosis of nonself cells
e. 	Cytokines
i. 	Proteins produced by immune cells that modify the immune response
ii. 	Chemokines are a type of cytokines that attract macrophages or neutrophils to the site of the infection.
iii. 	Process the bacteria, breaking them down by specialized cell processes
iv. 	Fragments of the cell, known as epitopes, or antigens, are displayed by the phagocytic cell in close association with specialized processes on the exterior of the cell.
f. 	Histocompatibility complex
i. 	Class I proteins
ii. 	Processes antigen from virus-infected cells and presents the processed antigen to cytotoxic T cells
iii. 	Class II proteins
iv. 	Processes bacterial antigen to helper T lymphocytes
L. 	Hypersensitivity or allergic reactions
1. 	An inappropriate or exaggerated immune response
a. 	First encounter sensitizes the person and induces an antibody response
2. 	Four types
a. 	Type I
i. 	IgE is produced in excessive amounts and binds to mast cells or basophils, which then release their contents. 
ii. 	Atopy or localized reaction
iii. 	Anaphylaxis: A systemic reaction
b. 	Type II: Cytotoxic hypersensitivity reactions
i. 	An antibody directed against an antigen on the surface of the host cell membrane causes activation of complement and causes lytic and osmotic damage to cells.
ii. 	Seen in transfusion reactions, hemolytic disease of newborn, and autoimmune diseases
iii. 	Involves IgM or IgG
c. 	Type III
i. 	Involves the interaction of antigen or antibody
ii. 	Circulating antigen-antibody complexes deposit in tissue or on epithelium of blood vessels and cause damage by activating complement
iii. 	Arthus reaction, a rare, severe inflammatory response to intravascular precipitates of androgen-antibody complexes, serum sickness, polyarteritis nodosa, glomerulonephritis, and systemic lupus erythematosus.
d. 	Type IV
i. 	Delayed-type hypersensitivity
ii. 	Tissue damage results from excessive activation of macrophages.
iii. 	Reaction can occur days after contact.
iv. 	Poison ivy and poison oak reactions are examples.	
M. 	Immunodeficiency
1. 	Occurs when one or more of the components of the immune system is damaged or nonfunctioning
2. 	Specific component of the immune system that is not functioning predisposes patient to infection or disease
3. 	Critically ill patients have little reserve to fight infections.
4. 	Effects of chronic illness such as stress, malnutrition, and invasive procedures all decrease immunity.
5. 	Patients who are on immunotherapy for the management of autoimmune diseases or to prevent rejection of transplants are at increased risk of infections and cancers.
6. 	Medications used in immunotherapy have serious side effects that can affect transport.
7. 	Prevention and detection of infection are important. Mild symptoms that might be overlooked in routine transport patients could indicate serious problems in patients with compromised immune systems. 


IV. Pathogenicity
	Time: 30 Minutes
	Slides: 47–66
	Lecture/Discussion
A. 	Normal bacteria
1. 	Most bacteria are beneficial or neutral.
2. 	Normal bacteria in and on the body play an important role in disease prevention.
3. 	Normal flora are colonies of nonpathogenic species that assist the immune system by preventing overgrowth of pathogenic strains.
B. 	Opportunistic bacteria
1. 	Diseases caused by normally nonpathogenic agents in patients with abnormally functioning immune systems.
2. 	In immunocompromised patients, the normal balance between the host and the microbe is upset.
3. 	Caused by genetic defect, medications, or chronic diseases
4. 	In AIDS, indicator conditions are rarely, if ever, seen in persons with intact immunity.
5. 	CCTP need to be aware that patients with compromised immune systems can be inadvertently affected.
6. 	A mild infection in a healthy person can be lethal for an immunocompromised patient.
C. 	Pathogenic bacteria
1. 	Defined as microorganisms that are capable of causing disease 
2. 	Pathogenic organisms cause disease because they possess factors that help them gain entry, colonize, and overcome host defenses.
3. 	Entry and colonization may be enhanced by the production of invasins and glycoproteins.
4. 	Pathogens may evade immune system destruction by producing capsules, slime layers, or specialized cell walls.
D. 	Virulence factors
1. 	Degree of pathogenicity is called virulence
2. 	Factors that affect virulence
a. 	Host and tissue specificity (ability of organism to gain entry)
b. 	Adherence to specific host cells
c. 	Invasion of host tissue
d. 	Evasion of host defenses
e. 	Toxicity
E. 	Host and tissues specificity
1. 	Typical portals of entry are broken skin, hair follicles, sweat glands, mucous membranes, and conjunctiva of the eye.
2. 	Pathogenic bacteria typically infect specific tissues or systems in the body.
3. 	Some bacteria (Staphylococcus) can infect multiple tissues and cause multiple diseases.
4. 	Some bacteria cause infection if they gain entry one way, but not others.
F. 	Adherence
1. 	Pathogenic bacteria must be able to adhere to specific cells in order to cause infection.
2. 	Most bacteria begin to colonize as soon as they adhere to the host tissue.
G. 	Invasion
1. 	Once attached to tissue surfaces, some bacterial cells must then invade tissues in order to colonize.
2. 	Once inside the host cell, the organisms can multiply and invade neighboring cells through pores connecting the cells. 
3. 	Other microbes invade tissues through production of extracellular enzymes that break down the molecules that hold cells together.
H. 	Evasion
1. 	Colonization of tissues requires that microbes evade destruction by the immune system.
2. 	Polysaccharide layers inactivate proteins that allow phagocytic activity.
3. 	Extracellular enzymes produced by bacteria contribute to pathogenicity by protecting them from phagocytosis.
4. 	Some bacteria can live and multiply in phagocytes.
5. 	Some organisms mimic host molecules and escape detection.
I. 	Toxicity
1. 	Two types of toxins
a. 	Exotoxins
i. 	Produced inside the cells and are released into surrounding tissues and fluids
ii. 	Generally specified by the genetic information carried on plasmids
iii. 	Highly specific and have differing modes of action
iv. 	Classified by the types of tissues they affect
v.	Four types
1.	Neurotoxins: Cause paralysis
2.	Enterotoxins: Damage digestive tract
3.	Cytotoxins: Damage a variety of tissues
4.	Erythrogenic toxins: Target larger capillaries
b. 	Endotoxins
i. 	Part of the gram-negative cell wall and are not released until the bacteria are destroyed
ii. 	Lipopolysaccharide (LPS) is released when the cells break apart.
J. 	Transmission of virulence factors
1. 	DNA of various bacteria encodes virulence factors and antibiotic resistance genes.
2. 	Plasmids 
a. 	Circular, extrachromosomal, self-replicating pieces of DNA 
b. 	Nearby bacterial cells can take up plasmids and incorporate them into their own cells through transformation.
c. 	Once inside the cell, the protein can be degraded by nucleases or integrated into the host chromosome.
3. 	Bacteriophages
a. 	Bacterial cells are subject to infection by bacterial viruses.
b. 	Cause destruction of a host bacterial cell by growth and lysis of the host bacterium
c. 	Sometimes the bacteriophage DNA integrates into the host chromosome (prophage) and remains as the bacteria replicates.
d. 	Any genetic information carried on the bacteriophage will be expressed as part of the bacterial protein complement, a process called transduction.
e. 	Some bacteriophages carry genes for the production of virulence factors such as capsules, exoenzymes, or toxins. 
K. 	Viral pathogenicity
1. 	To cause disease, pathogens must gain entry into the body.
2. 	Some viruses gain entry through broken skin.
3. 	Some organisms enter through the respiratory or digestive tracts and bind to host cell surface receptors, then enter the cell and start replicating.
4. 	Some viruses cause cell death.
5. 	Some viruses induce large inflammatory responses.
	

V. Epidemiology
	Time: 15 Minutes
	Slides: 67–76
	Lecture/Discussion
A. 	The study of how disease is distributed within populations
B. 	Etiology is the causes and risk factors that influence the occurrence of a disease.
C. 	Incidence and prevalence of disease must be quantified.
1. 	Incidence is the number of new cases of a disease within a specific time and place. 
a. 	Measures the risk of contracting a disease
2. 	Prevalence is the number of cases of disease within a population in a specific amount of time. 
a. 	Considers old and new cases
b. 	Measures the burden of disease within a community
D. 	Patterns of occurrence
1. 	If disease occurs occasionally, it is said to be sporadic.
2. 	If there are always some people with the disease, and the numbers are expected and predictable, the disease is said to be endemic.
3. 	Epidemic occurs when the number of new cases greatly exceeds expectations.
4. 	Pandemic is a worldwide epidemic.
E. 	There is a broad spectrum of disease severity.
1. 	Must take into account incubation periods and carrier states that may cause the disease to exist without detection.
2. 	CCTP are of risk of contracting disease any time they transport a patient.
F. 	Reservoirs of infection
1. 	For a microorganism to infect and reinfect, it must be able to survive, reproduce, and spread to new hosts.
2. 	Reservoirs of infection provide a supply of nutrients and an environmental niche that enables long-term microbial survival.
3. 	Spore-forming bacteria are resistant to drying out and can live with low nutrients.
4. 	Encapsulated bacteria are resistant to changes in pH.
5. 	Wild and domestic animals can be reservoirs of infection.
6. 	Diseases that can be transmitted from animals to humans are zoonoses.
a. 	Influenza is one example of a zoonosis.
7. 	Humans who are colonized by a pathogenic disease and show no symptoms are called asymptomatic or latent carriers. 
a. 	Carriers play an important role in transmitting diseases such as diphtheria, AIDS, hepatitis, gonorrhea, and amoebic dysentery.
8. 	Bacteria that are resistant to antibiotics can outcompete those that are sensitive, thus increasing antibiotic-resistant strains throughout patient treatment facilities.
9. 	Health care providers may unwittingly act as a source of cross-infection.
10. 	Health care environments may themselves be reservoirs of infection.
G. 	Modes of transmission
1. 	Horizontal
a. 	Direct contact
i. 	Sexual transmission
ii. 	Everyday contact (hand holding)
iii. 	Respiratory droplets of secretions
b. 	CCTP can use gloves, gowns, masks, and eye shields to prevent transmission.
2. 	Vertical
a. 	Exchange of infectious agent between mother and fetus
b. 	Perinatal transmission occurs during the birthing process
3. 	Indirect
a. 	There is an intervening step in the transmission from the reservoir to the host.
i. 	Inanimate objects like bedding, towels, and syringes
ii. 	Water, air, contaminated body fluids
iii. 	Water can be a reservoir for disease and its mode of transmission.	
iv. 	Fecal-oral transmission occurs where there is untreated sewage.
4. 	Vector
a. 	Exchange of a pathogen from an infected organism to the host through an animal or insect.


VI. Selected Diseases
	Time: 62 Minutes
	Slides: 77–117
	Lecture/Discussion
A. 	Meningitis
1. 	Inflammation of the leptomeninges, the membranes that enclose the spinal cord and brain
2. 	Caused by bacterial, viral, or fungal agents
3. 	All infections should be assumed to be bacterial until other agents are ruled out.
4. 	Patient should undergo a lumbar puncture in order to obtain cerebrospinal fluid (CSF).
5. 	Bacterial meningitis 
a. 	Fatal in up to 30% of patients
b. 	Causes neurologic impairments in 10% of patients who survive the illness
c. 	Infectious agents may originate from the middle ear, sinuses, or respiratory tract. 
d. 	Can also occur after a head injury
e. 	Patients may present with fever, nuchal rigidity, and altered mental status, but these symptoms are present in less than 50% of patients. 
f. 	Other symptoms include headache, photophobia, petechiae, or purpura.
g. 	Brudzinski sign: Positive if there is involuntary flexion of the hips upon passive flexion of the neck
h. 	Kernig sign: Positive if the patient is not able to fully extend the knees when hips are flexed
i. 	Clinicians consider the patient’s age, medical history, immune status, and presenting symptoms when determining the organism that is causing the infection.
j. 	Most common bacterial causes are Haemophilus influenzae type b and S pneumoniae.  
6. 	Viral meningitis
a. 	A serious medical condition, but usually resolves in 7 to 10 days
b. 	Patients have fever, nuchal rigidity, and severe headache.
c. 	Patients can also have nausea, photophobia, and malaise.
d. 	Usually affects young adults
e. 	Causes include coxsackie A and B, echovirus, adenovirus, lymphocytic choriomeningitis virus, cystomegalovirus, poliovirus, and Epstein-Barr virus.
f. 	Above viruses transmitted by fecal-oral route
g. 	Handwashing is the primary means of disease prevention.
B. 	Respiratory syncytial virus
1. 	Causes seasonal outbreaks of acute respiratory infections
2. 	Clinical manifestations depend on age and health of individual.
3. 	In infants one year or younger, can result in pneumonia or bronchiolitis
4. 	Apnea can cause sudden death in infants.
5. 	Transmission occurs through respiratory droplets or by hand contact with infected individuals.
C. 	Necrotizing fasciitis
1. 	Limb-threatening or life-threatening infection of the soft tissues that affects the subcutaneous tissues, fat, and fascia
2. 	Usually spares the skin and muscle
3. 	Proper diagnosis and treatment with antibiotics and surgical debridement are essential in reducing mortality.
4. 	CCTP must exercise extra caution to protect themselves and disinfect equipment when transporting these patients.
5. 	Two types
a. 	Type 1
i. 	Polymicrobial; the infection is a result of aerobic and anaerobic microorganisms
ii. 	Most commonly seen in postoperative patients who have diabetes or peripheral vascular disease
iii. 	May be a mixture of Staphyloccus aureus, Streprococcus, Enterococcus, Escheria coli, Peptostreptococcus, Bacteroides, Vibrio vulnificus, and Clostridium
b. 	Type II
i. 	A monomicrobial infection caused by group A streptococci (GAS) Streptococcus pyogenes. 
ii. 	Patient may present with unexplained pain that increases over time.
iii. 	Pain worsens in 24 to 48 hours and skin turns dark red or purple.
iv. 	Blisters may appear, and gas may be evident under the skin.
v. 	Treatment with antibiotics alone is 100% fatal. 
D. 	Epiglottitis
1. 	Caused from an infected or inflamed epiglottis, aryepiglottic folds, and/or surrounding tissues
2. 	Most often occurs in children between the ages of 1 and 5 years
3. 	Symptoms appear suddenly and include high fever, severe sore throat, dysphasia, and dysphonia.
4. 	Symptoms may progress to airway obstruction, hypoxia, and cardiopulmonary arrest.
5. 	Potentially life-threatening
6. 	CCTP must keep agitation of patient to a minimum to avoid airway obstruction.
7. 	Interactions with child should minimize his or her anxiety.
8. 	Patients often require advanced airway management.
E. 	Tuberculosis
1. 	Caused by Myobacterium tuberculosis
2. 	Causes more deaths than any other single microbial agent
3. 	Kills 3 million people globally each year
4. 	Has recently resurged in the United States
5. 	Transmitted by respiratory droplets from the cough of an infected person to the respiratory epithelium of an infected person
6. 	Bacterium usually settles in the upper lobes of the lungs and can spread to the kidneys or spine.
7. 	Most people infected are asymptomatic.
8. 	People with full on TB will have cough, fever, weight loss, night sweats, and fatigue.
9. 	Infection can be difficult to diagnose because it is slow-growing.
10. 	Emergence of drug-resistant strains has promoted multidrug regimen
11. 	CCTP should place mask on patient and on themselves to prevent disease transmission.
12. 	CCTP are required to undergo yearly PPD testing.
F. 	Pneumonia
1. 	Number one cause of death from infectious diseases and sixth leading cause of death from all causes
2. 	Most patients who die of pneumonia are over 65 years
3. 	Most cases are community-acquired
4. 	Infection of lung parenchyma that is caused by bacterial, viral, or fungal agents.
a. 	Bacterial pneumonias present with high fevers, productive cough, and pleuritic chest pain.
i. 	S pneumoniae is most common bacterium
ii. 	Mycoplasmic pneumoniae and viruses present with low-grade fever and a dry cough
iii. 	M pneumoniae is often preceded by flu-like symptoms, including headache, malaise, and fever.
b. 	Viral pneumonia is more common in infants and young children.
5. 	Nonsocomial pneumonia
a. 	Caused by several pathogenic bacteria and can be polymicrobial
b. 	Most often acquired by patients in hospitals
i. 	Hospital-acquired pneumonia (HAP) occurs in patients 48 hours or more after hospital admission.
ii. 	Mortality rate can be as high as 50%.
iii. 	Ventilator-associated pneumonia (VAP) occurs in patients within 48 hours of endotracheal intubation.
iv. 	Health care associated pneumonia (HCAP) occurs in nonhospitalized patients who have had contact with health care facilities or personnel.
6. 	Pneumocystis jiroveci
a. 	Fungal infection seen in patients with immunosupression
7. 	CCTP should use standard precautions when caring for patients suspected of having pneumonia.
a. 	Masks should be worn by the patient and by transport personnel.
b. 	CCTP should also wear gloves and use proper handwashing techniques.
c. 	All equipment must be cleaned and decontaminated.
G. 	Fungal diseases
1. 	Have increased in the last 20 years
2. 	Not contagious to healthy individuals
3. 	Can be indicative of problems in the immune system
4. 	CCTP should use standard precautions and decontaminate equipment.
H. 	Influenza
1. 	Causes acute upper respiratory illness lasting between 7 to 14 days.
2. 	Three types of orthomyxovirus variants (A, B, and C)
3. 	Complications in the very young include primary and secondary pneumonia.
4. 	Responsible for as many as 36,000 deaths and 100,000 hospitalizations per year.
5. 	The virus can be transmitted by nonhuman species.
a. 	Influenza A most common
b. 	Subject to antigenic drift and antigenic shift
i. 	The virus mutates slightly so that immune system no longer recognizes it
6. 	Variations in influenza A are monitored by the World Health Organization (WHO) and the CDC.
7. 	CCTP should be aware of the signs and symptoms of influenza and exercise standard precautions.
I. 	Herpesviruses
1. 	Noted for their ability to use latent infections when the acute viral syndrome is followed by a symptom-free period.
2. 	Six types
a. 	Herpes simplex types 1 and 2
b. 	Varicella zoster virus
c. 	Cytomegalovirus
d. 	Epstein-Barr virus
e. 	Human herpesvirus 8
3. 	Epstein-Barr and human herpesvirus 8 are associated with the development of cancer, Burkitt’s lymphoma, and Kaposi’s sarcoma.
4. 	Herpes simplex 1 and 2 both cause lesions. 
a. 	HSV-1 is transmitted in saliva.
b. 	HSV-2 is transmitted through sexual contact.
i. 	Can be life-threatening in neonates if delivered during an outbreak
J. 	Viral hepatitis
1. 	Inflammation of the liver
2. 	Can be caused by infectious agents, toxins, or drugs
3. 	Symptoms range from subclinical symptoms and malaise to jaundice, hepatomegaly, bleeding dyscrasias, altered mental status, and multiple organ failure.
4. 	Six known viruses (Hepatitis A, B, C, D, E, and G)
5. 	Acute 
a. 	Defined as having symptoms of liver inflammation of six months or less
6. 	Chronic
a. 	Defined as having symptoms of liver inflammation for six months or more
7. 	Liver inflammation can also be described by histologic and pathologic findings, which allow for grading and staging of the disease. 
K. 	Hepatitis A (HAV)
1. 	Usually transmitted by fecal-oral route
2. 	2 to 6 week incubation period
3. 	Large-scale outbreaks can occur as the result of contaminated food or drinking water.
4. 	Estimated incidence is 125,000 to 200,000 cases per year.
5. 	Actual number of reported cases is around 25,000
6. 	Most cases are asymptomatic.
7. 	Symptoms can include jaundice, fatigue, abdominal pain, loss of appetite, and intermittent nausea and diarrhea.
8. 	Preventable by administering vaccine or immune globulin before or after a known exposure
9. 	Vaccination is recommended for children over 1 year of age, people traveling abroad, and people who work in day care centers. 	
L. 	Hepatitis B (HBV)
1. 	Transmitted through sharing needles and sexual contact
2. 	Virus is present in all body fluids
3. 	Incubation period of 1 to 6 months
4. 	More than 200,000 people are infected each year.
5. 	Nearly 5,000 die.
6. 	Symptoms are similar to HAV.
a.	Jaundice
b.	Scleral icterus
c.	Fatigue
d.	Abdominal pain
e.	Loss of appetite
f.	Intermittent nausea or vomiting
7. 	HBV can induce other disease states such as acute hepatitis, fulminant hepatitis, chronic hepatitis, and primary hepatocellular carcinoma.
a. 	Fulminant hepatitis
i. 	Severe inflammation of the liver
ii. 	Accompanied by rapid destruction of the liver leading to liver failure
iii. 	Liver failure is accompanied by encephalopathy.
iv. 	Coagulopathy, electrolyte disturbances, and cerebral edema are common.
v. 	Transplant is often required to save life
b. 	Chronic HBV
i. 	Patient may be chronically infected yet remain symptomless.
ii. 	Patient is chronically infected and is infectious to others without actually suffering liver damage. 
iii. 	200 million HBV carriers worldwide
c. 	Chronic-persistent HBV
i. 	A low-grade infection from which the patient eventually recovers
d. 	Chronic-active hepatitis
i. 	The patient has an active hepatitis state and continues without recovery and without serious decline for more than 6 months.
8. 	Patients at highest risk of HBV
a.	People who participate in high-risk behaviors and live in or travel to places where the disease is endemic
b.	IV drug users
c.	Men who have sex with men
d.	Dialysis patients
e.	Health care workers
f.	Children born to infected mothers
9. 	Prevention and treatment of HBV 
a. 	Screening blood donors
b. 	Vaccine	
M. 	Hepatitis C (HCV)
1. 	Causes both acute and chronic hepatitis
2. 	Transmitted through blood or sexual activity
3. 	Rate of transmission is lower than for HBV
4. 	Incubation is 2 weeks to 6 months
5. 	Disease is often silent in early stages.
6. 	Interval from infection to cirrhosis can take 30 years
7. 	Cirrhosis occurs in 15 to 20 % of patients.
8. 	10,000 deaths per year
9. 	Leading cause of liver transplantation
10. 	Risk factors include IV drug use and a history of blood transfusion before 1990.
11. 	Patients on hemodialysis, health care workers, sexual contacts of infected persons, and infants born to infected mothers are also at risk.
12. 	No cure for HCV and no vaccine
13. 	Goal of treatment is to prevent cirrhosis and liver failure
N. 	Hepatitis D (HDV)
1. 	Endemic in Mediterranean, Middle East, and South America
2. 	Virus can only replicate with aid of HBV
3. 	Transmission is usually the result of tainted blood products or IV drug use.
4. 	Coinfection: Person is infected by HBV and HDV at the same time
5. 	Superinfection: Person has HBV and is later infected with HDV
6. 	Disease is usually severe
7. 	Best prevention is control or prevention of HBV infection
O. 	Hepatitis E (HEV)
1. 	Similar to HAV with a high fatality rate in pregnant women
P. 	Hepatitis G
1. 	Causative link has not been established
2. 	Transmitted through parenteral routes
3. 	Often detected in patients with chronic liver disease
Q. 	Human immunodeficiency virus 
1. 	Virus that causes AIDS and AIDS-related complex (ARC)
2. 	Estimated prevalence of HIV in the United States is 1 million.
3. 	An estimated 33 million are infected worldwide.
4. 	An estimated 27% of those infected do not know they are infected.
5. 	Sixth leading cause of death in people between 25 and 44 years of age
6. 	Modes of transmission
a. 	Sexual contact
b. 	Blood products
c. 	Across placenta from mother to infant.
d. 	Breast milk
7. 	CCTP at risk of needlestick transmission
8. 	Patient may show false negative on a test while actually being infected in first 3 to 4 weeks following infection.
9. 	Stages of infection
a. 	Initial exposure may be asymptomatic.
b. 	Infection can be detected in blood 4 to 11 days later.
c. 	Acute phase of the disease may begin 2 to 6 weeks after exposure.
i. 	Patient may present with fever, lethargy, lymphadenopathy pharyngitis, and arthyalgias.
ii. 	Patients may also show a maculopapular rash on the trunk, arms, and legs.
iii. 	T acute phase of the disease resolves within 2 weeks.
d. 	Latent stage can go on for 10 years or more
e. 	AIDS-related complex symptoms appear
i. 	Fevers
ii. 	Weight loss
iii. 	Fatigue
iv. 	Diarrhea
v. 	Lymphadenopathy
f. 	AIDS is the final stage of the disease.
10. 	Current therapies for HIV infection are aimed at prolonging life while maintaining the highest quality of life.
a. 	Prevent opportunistic infections
b. 	Slow rate of virus production
	

VII. Emerging Infectious Diseases
	Time: 12 Minutes
	Slide: 118–125
	Lecture/Discussion
A. 	Advent of vaccinations and antibiotics has reduced infectious diseases but has also made us complacent. 
B. 	Infectious diseases are still the leading cause of death worldwide. 
C. 	Emerging diseases have been helped by human ability to travel, overuse of antibiotics, and abuse of antimicrobials.
D. 	Infectious diseases are now known to play a role in noninfectious diseases like peptic ulcer disease, cervical cancer, and chronic liver disease.
E. 	Emerging diseases are especially problematic in individuals with compromised immune systems such as people with HIV and people on immunosuppressive therapy (transplant patients).
F. 	Severe acute respiratory syndrome (SARS)
1. 	Identified in China in 2003
2. 	Spread to 29 countries, infecting more than 8,000 persons and killing 780
3. 	Incubation period of 4 to 6 days
4. 	Initial symptoms are fever, headache and muscle aches—easily mistaken for other illnesses
5. 	Patients develop dry cough and pneumonia.
6. 	Mortality rate is 10% (mostly elderly).
7. 	Constant surveillance and early detection are necessary to prevent future epidemics.
8. 	Patients and caretakers should wear masks during transport; patients must be kept in respiratory isolation.
G. 	Ecsherichia coli 0157:H7
1. 	E coli normally exist in the intestinal tracts of humans and other animals. 
2. 	People become infected by eating contaminated food, drinking contaminated water, eating unwashed foods, drinking unpasteurized milk, and hand-to-hand contact.
3. 	Most infections are self-limiting in 5 to 10 days. 
4. 	Best prevention is thorough cooking and cleaning of food and proper hygiene.
H. 	West Nile virus
1. 	First isolated in Uganda
2. 	International travel and commerce have aided the spread of this disease.
3. 	Transmitted by insects that bite animals and humans
4. 	Incubation period ranges from 3 to 14 days.
5. 	Vector management programs (eliminate standing water) are the best way to control West Nile virus.
6. 	CCTP should take care to use insect repellent containing DEET.
I. 	Helicobacter pylori
1. 	Spiral-shaped bacteria that infect the stomach and duodenum
2. 	Causative agent of 80 to 90% of all peptic ulcers
3. 	Bacteria are capable of evading the human immune response.
4. 	Bacteria are acquired through oral ingestion and are transmitted within families during early childhood. 
5. 	Transmission is through vomitus, saliva, and feces.
6. 	Patients may be asymptomatic or may exhibit signs of gastritis.
7. 	The goal of treatment is complete elimination of organism. Once complete, reinfection is rare.


VIII. Strategies for the Treatment of Infectious Disease
	Time 6 Minutes
	Slide: 126–129
	Lecture/Discussion
A. 	Antibiotics
1. 	Bacteriostatic agents inhibit the growth of bacteria.
2. 	Bacteriocidal agents kill bacteria.
3. 	All antibacterial agents target proteins, processes, or cellular components not found in human cells. 
B. 	Antivirals
1. 	Viruses cause 60% of all infectious disease.
2. 	90% of the US population experiences a viral infection in a given year.
3. 	Goal of antivirals is to prevent replication of the virus
4. 	Challenge is that viral replication occurs in incubation period while the patient is asymptomatic
5. 	A virus that has become latent is almost impossible to eradicate.
6. 	Three classes of antivirals
a. 	Nucleoside analog (acyclovir and AZT)
b. 	Enzyme inhibitors (indinavir and zanamivir)
c. 	Interferons (alpha-interferon)
7. 	Vaccinations are the best preventative.
C. 	Antifungals
1. 	Human cells and fungal cells are both eukaryotic. 
2. 	Finding agents that kill fungal cells without harming human cells is challenging.
3. 	Most antifungal agents attack the cell membrane, targeting enzymes that are specific to fungal cells.


IX. The Post-antibiotic Era
	Time: 14 Minutes
	Slides: 130–138
	Lecture/Discussion
A. 	Emergence of antibiotic-resistant bacteria is a concern for scientists.
B. 	Virtually all important pathogenic bacteria have shown resistance to antibiotics.
C. 	Three factors contribute to antibiotic resistance
1. 	Misuse of antibiotics
a. 	Occurs when bacteria acquire new properties through mutation, protein alteration, or conjunctive transfer of plasma-encoded resistance factors.
b. 	When antibiotics used to treat infection of bacteria are used inappropriately for viral infections, they kill the protective flora, thus allowing resistant strains to dominate. 
c. 	The bacteria that remain become more resistant to future treatments.
d. 	Prescriptions for antibiotics should only be written when it is known the antibiotic will be useful.
i. 	In a given year, 160 million prescriptions are written for antibiotics; about half of those are written for viral upper respiratory infections.
ii. 	Patients must be educated not to ask for prescriptions.
iii. 	Patients must be advised to take all of a prescription.
2. 	Poor infection control
a. 	Health care workers are a major source of cross-infection between critically ill patients. 
b. 	CCTP must use proper sanitation and handwashing techniques.
3. 	Importation or intrusion of already-resistant strains
D. 	Methicillin-resistant S aureus (MRSA)
1. 	Most strains of MRSA are resistant to multiple classes of antibiotics. 
2. 	Colonizes a variety of tissues causing infections such as cellulitis, cutaneous abscesses, wound infections, osteomyelitis, septic arthritis, endocarditis, pneumonia, and septicemia
3. 	High rates of MRSA are found in long-term care facilities, but serious infections are more prevalent in acute care settings. 
4. 	Risk factors include dialysis, diabetes, use of injectable drugs, and a history of prior antibiotic use. 
5. 	MRSA is also emerging as a community-acquired pathogen.
6. 	Transmitted by direct contact with contaminated patients
7. 	CCTP should avoid direct contact with a patient with a known MRSA infection.
8. 	Vancomycin is the antibiotic of choice; linezolid is also used.
E. 	Vancomycin-resistant Enterocci
1. 	Normally found in intestinal tract
2. 	Antibiotic-resistant strains have become a major source of nonsocomial infection in the United States. 
3. 	Bacteria rarely cause illness in healthy persons.
4. 	Cause serious problems for immunocompromised, postoperative, and other seriously ill patients
5. 	Transmission occurs by person-to-person contact. 
6. 	Two types of antibiotic resistance
a. 	Intrinsic
i. 	Natural resistance found in bacteria and caused by the vanC gene
b. 	Acquired
i. 	Transferred from another resistant organism
7. 	Health care facilities should test all patients for VRE.
8. 	VRE-positive patients should be isolated and standard precautions should be used.
9. 	CCTPs should use infection control measures such as handwashing, patient isolation, and use of protective equipment.
F. 	Rickettsial diseases
1. 	Transmitted by tick bite
2. 	Not considered infectious by human-to-human contact, though blood transmission is possible
3. 	Rocky Mountain spotted fever, ehrlichiosis, anaplasmosis
4. 	Early signs and symptoms are mild and nonspecific.
5. 	Rocky Mountain spotted fever patients present with severe headache, rash, muscle aches, nausea, and vomiting, and malaise. They may also show symptoms similar to meningitis. Children may show altered mental status and bloodshot eyes.
6. 	50% or more patients require hospitalization.
7. 	Some patients experience long-term problems such as renal failure, myocarditis, meningoencephalitis, hypotension, ARDS, thrombocytopenia, and multiple organ failure.
8. 	Prevention includes use of insect repellents containing DEET, wearing light-colored and long-sleeved clothing, and pants tucked into socks.
9. 	Use tweezers and gloves to remove embedded ticks; do not crush or squeeze the tick.


X. Bioterrorism
	Time:  6 Minutes
	Slides: 139–142
	Lecture/Discussion
A. 	Emerging threat since September 11, 2001
B. 	Goal is to contain the agent, protect critical personnel, and manage the health consequences of the event
C. 	First cases are likely to go unrecognized because most agents used will probably present with nonspecific symptoms.
D. 	As time between exposure and symptoms increases, the likely number of infections increases as well.
E. 	If a biologic agent is released with a public announcement, ensuing panic could paralyze emergency response systems.
F. 	CCTP must maintain an index of suspicion regarding potential threats.
1. 	Take precautions to protect selves first
2. 	Use protective equipment.
3. 	Current vaccinations


XI. Exposure and Protection
	Time: 29 Minutes
	Slides: 143–161
	Lecture/Discussion
A. 	Greatest risk comes from patients who are actively infectious but undiagnosed.
B. 	CCTP risk infection during the following:
1. 	Patient assessment
2. 	Airway management
3. 	Establishing IV access
4. 	Cleaning vehicle and equipment
5. 	Assisting in childbirth
6. 	Contact with body fluids
C. 	Immunizations
1. 	Employers are required to provide vaccinations at no charge.
a. 	Measles
b. 	Mumps
c. 	Rubella
d. 	Varicella
e. 	Hepatitis B
f. 	Annual influenza
g. 	Pertussis
h. 	Tetanus
i. 	Polio
j. 	Diphtheria
k. 	Pneumococcal vaccine
l. 	Meningococcal vaccine
D. 	Needlestick injuries
1. 	All needlestick injuries caused by contaminated objects must be reported to employer.
2. 	The risk of CCTP acquiring an infectious disease from sharps depends on the infectivity of the source and the severity of the exposure.
E. 	Universal precautions
1. 	All blood and body fluids are assumed to be sources of infectious material.
2. 	Use gloves, gowns, aprons, masks, and eye protection.
3. 	Use caution around needles or sharps.
4. 	If exposed, wash the area with soap and water or an alcohol-based cleanser.
a. 	Source patient and CCTP should be tested for baseline testing and for follow-up testing at 6 weeks, 12 weeks, and 6 months.
b. 	Refrain from donating blood or blood products.
c. 	Use condoms during sexual activity.
d. 	Discontinue breastfeeding.
e. 	Consider prophylactic medications with health care provider.
F. 	Isolation precautions
1. 	Two levels of precautions
a. 	Level 1
i. 	Facilitate safe handling of blood and blood products.
b. 	Level 2
i. 	Airborne precautions
ii. 	Droplet precautions
iii. 	Contact precautions
2. 	Follow procedures for donning and removing protective clothing and equipment.
G. 	Handwashing
1. 	Single most effective measure employed to reduce person-to-person transmission of infectious agents
2. 	Use soap and water or alcohol-based solutions.
H. 	Personal protective equipment (PPE)
1. 	Clean, nonsterile, disposable gloves
2. 	Masks, face shields, eye protection
a. 	N95 mask for patients infected with agents transmitted by droplet nuclei
3. 	Gowns
4. 	Latex Allergy
a. 	Type I
i. 	Antibody-mediated
ii. 	Causes immediate and rapid development of rhinitis, pruritus, and urticaria
iii. 	Can lead to anaphylaxis
b.	Type IV
i. 	Most common and least debilitating
ii. 	Cell-mediated
iii. 	Delayed reaction causing chafing, redness, and blistering
I. 	Other exposure prevention practices
1. 	Notify receiving facility.
2. 	Isolate patients with known infections from other patients.
3. 	Advise patients on what they can do to reduce transmission.
J. 	Work practice controls
1. 	Prohibit the following:
a. 	Eating
b. 	Drinking
c. 	Smoking
d. 	Applying cosmetics
e. 	Handling contact lenses
2. 	Dispose of single-use items properly.
3. 	Dispose of sharps properly.
4. 	Use proper disinfection techniques.
5. 	Levels of disinfection
a. 	High-level disinfection
i. 	Used on inanimate objects to kill microorganisms; does not kill all bacterial spores
b. 	Intermediate-level disinfection
i. 	Used on inanimate objects to kill M tuberculosis, bacteria, most viruses, and most fungi; does not kill bacterial spores
c. 	Low-level disinfection
i. 	Used on inanimate objects to kill bacteria; does not kill M tuberculosis or bacterial spores
6. 	Use barrier protection for surfaces or equipment touched frequently with gloved hands or difficult to clean with disinfectants.
7. 	Do not reuse PPE until it has been disinfected.
8. 	CCTPs should shower with antibacterial soaps and don street clothing prior to leaving work.	
K. 	Post exposure risks and protocols
1. 	Average risk of contracting HIV after a needlestick or cut exposure is about 0.33%
2. 	CCTP and patient should be tested for HBV and HIV.
3. 	Post-exposure prophylaxis is available for prevention of seroconversion after a known exposure to HBV or HIV.
4. 	No prophylactic treatment for people exposed to HCV; patient can receive interferon if symptoms develop
5. 	Any symptoms of disease should be reported to health care provider
		
	
XII. Flight Considerations
	Time: 2 Minutes
	Slide: 162
	Lecture/Discussion
A. 	No special considerations specific to air transport of patients with infectious diseases
B. 	Consider out-of-service time required for disinfecting the vehicle

		


