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Gram Positive Cocci 

Staphylococcus 

Exotoxins

· exotoxins are the problem
· depending where they bind, they can cause different issues
· cytotoxins, haemolysins, enterotoxins, exfoliative toxins, 
· causes TSS
enterotoxin - exotoxin made inside the GI tract (superantigens)

exfolaitive toxins - cause skin to come apart and slough off

**??endotoxins embedded in outer layer membrane thata re gram positive ??

Enzymes

· some staph create enzymes
coagulase - coagulation of fibrin 

· made by almost all pathogenic staph 
beta-lactamase - penicillinase

· destroys penicillin
S.  aureus
· associated with the skin
· carried in anterior nares, axilla/throat, perineum, and hands 
· 85-90% of strains that are isolated in the hospital are penicillin resistant 
· important cause of hospital acquired nosocomial infections from stitch abcesses, infected wounds, or generalized infections
- can cause localized purulent infections such as:


pustule - zit/pimple


boil - infected hair shaft 


stye - sebaceous gland infection


conjunctivitis - pink eye


otitis - ear infection 

· pneumonia, osteomyelitis, septicaemia, endocarditis, food poisoning, TSS, scalded skin syndrome
· preventative measures include: aseptic technique in ER and OR, wound precaution, education of health care workers, hand washing 
S. epidermis 
· part of normal skin/mucous membrane flora
· non-pathogenic, except in compromised patients it can cause post-op infections (brain, open heart, endocarditis, shunt infections) 
· opportunistic pathogen 
Streptococci

· arranged in pairs forming chains 
· stretos - greek for twisted
· subdivided into groups based on:
· haemolytic properties (alpha and beta)  ******???? RBCs
· carbohydrate C antigen (Lancefield classification)
· M-protein: divides beta-haemolytic, mostly group A
alhpa - partially destoy red blood cells 

beta - completely destroy RBCs

S. pyogenes
· group A strep 
· causes strep throat
· untreated strep throat can cause rheumatic heart disease as pericardium has antigens similar to those in strep and body can recognize those antigens as strep causing an autoimmune response 
· can also cause impetigo, cellulitis, and other skin infections
· can also cause fever and septicaemia 
· caused by toxins 
· streptolysins (O and S)
· neutrophils and macrophages
· streptococccal pyrogenic exotoxins (Spes) that causes scarlet fever rash
· also some enzymes
· hyaluronidase: helps spreading of bacteria by destroying CT between cells allowing the bacteria in between 
· almost all are penicillin G sensitive 
· control by education, aseptic obstetric procedures, early detection and treatment 
· can also cause toxins responsible for necrotizing fasciitis 
· hijacks human plasminogen from blood, attaches to surface and activates it into protease and is good for spreading
· bacteriphage has gene coding for enzyme that allows bacteria to escape entrapment and death by neutrophils (WBCs)
S. agalactiae
· group B 
· found in healthy vagina 
· can cause neonatal infections 
· early septicaemia
· respiratory distress at birth 
· high fatality rate 
- delayed meningitic form 

· 1-12 weeks post-partum
· squelae??????????
S. pneumoniae

· aka pneumociccus 
· diplococci: two circles joined together
· polysaccharide capsule had antiphagocytic properties
· found in naso-pharynx of healthy people 
· can cause:

- lobar pneumonia 

· meningitis 
· elderly, alcoholics, crowded living, and vaccination
Gram Negative Cocci

Neisseria

N.  meningitidis
· gram negative diplococci
· lab isolation using chocolate agar, 5-10% carbon dioxide at 37 degrees C, 
· uses selective media when isolating from the nasopharynx 
· frequently found in nasopharynx of healthy indidivuals 
· antiphagocytic polysaccharide capsule 
· carriers occasionally develop infection or pass organism to non-immune individuals who then develop infection
· onyl infects humans
· usually children or those living in crowded living quarters 
· occasional epidemics
· infection can result in:
· meningitis
· septicaemia that starts as a skin rash
· Waterhouse-Friderichsen Syndrome - a complication of septicaemia 
- prevention: vaccination recommended with conjugated vaccine 

N. gonorrhoeeae
- gram negative diplococci

· grow in Thayer-Martin plates, damp environment with carbon dioxide
· very sensitive to drying and changes in temperature 
· causes STI gonorrhea
· second highest reported STI in the US after chlamydia 
· in men, causes acute infection of urethra 90-95%
· in women, 50% asymptomatic, can cause cervicitis, PID, salpingitis, sterility 
· DGI (Disseminated Gonococcal Infection) in 1-3% of cases, usually women, casues fever, skin infection, arthritis
· can also cause neonatal infection, causes gonococcal opthalmia neonatorum (acute purulent conjunctivitis)
· diagnosis:
· men: microscopy to directly observe swabs of urethral discharge
· women: culture is necessary from endocervical, urethral and anal swabs
· treatment of partners essential 
· penicillin and ciproflaoxacin resistance emerging
· treated using ceftriaxon, cefixime, ciprofloxacin, or ofloxacin, combined with doxycycline/azithromycin
· no vaccine
Mycobacteria 

· can cause tuberculosis and leprosy
· waxy coat, does not stain well and is resistant to disinfectants 
· acid-fast bacilli, resists decolorisation 
· use Ziehl-Neelsen staining technique 
Ziehl-Neelsen Stain

· carbol fuschin with heat
· gentle wash 
· acid alcohol to decolorize 
· wash and counterstain with methylene blue 
Mycobacterium tuberculosis 

· chronic, slow-progessing pulmonary infection
· transmission by aerosol droplets
· obligate aerobe 
· facultative intracellular parasite 
· 4-6 weeks to see colonies on a plate in Lowenstein-Jensen medium
· use of microscopy of sputum smears as first line of diagnosis 
· leading cause of death worldwide from a single infection, infecting 1.7 billion/year 
· infection develops in stages 
Primary Tuberculosis 

1. aerosol inhalation

2. bacteria multiply in alveoli

3. macrophage ingestion of bacilli and formation of primary complex 

4. foci of infection in lungs, may be spread to kidneys, bones, meninges 

5. CMI fully active, infection is stopped in majority of cases

6. some bacilli survive, reactivation years later

Immunity in Tuberculosis 

· cell mediated immunity is most important (T-cells) 
· Mantoux test 
Mycobacterium leprae

· causes leprosy
· two types:
· tuberculoid: visible nerve enlargement, few erythmatous plaques, few bacilli in infected tissues, but many lymphocytes and granulomas, low infectivity
· lepromatous: no visible nerve enlargement, many erythmatous nodules, many bacilli in infected tissue, high infectivity
· rarely found in developed countries 
Spirochetes
Treponema pallidum 

· causes syphilis 

· gram negative

· helical 

· unculturable in vivo

· use dark field microscopy, almost invisible under gram stain, geimsa stain, and Ziehl-Neelsen

Syphilis 

Primary
- appearance of chancre 3-4 weeks after infection

- fluid from lesion contains bacteria and can be seen using dark field microscopy 

Secondary 

- six weeks after appearance of chancre 

- generalized or local rash 

- mucosal lesions with many treponemes 

- spontaneous remission may occur after 1 or 2 phases

Latent 

· no symptoms 
· non-transmittable after 4 years
· congenital infection may occur 
Late 

· obliterative endarteritis 
· can involve skin, mucosae, nervous system, cardiovascular system, and tissues 
Serology 

non-treponemal tests 

· non-specific, use cardiolipin as antigen 
· screening 
· positive in early stages 
Treponemal tests

· specific, use treponemal extracts 
Borrelia burgdorferi 

· Lyme disease causes by tick bites 
· affects skin, joints, nervous system, heart
· common un US but not in Canada
· ELISA 
· organism is difficult to see under microscope 
· difficult to culture 
· serology does not give positive result in first 2-4 weeks of infection 
Lyme Disease 

· treatment:
· doxycycline, amoxicillin, cefuroxime for early disease 
· for neurological and musculoskeletal manifestations, undergo prolonged treatment 
· Prevention: 
· avoid ticks and wear protective clothing in woods
· vaccination, ospA antigen of organism 
Chlamydiae

- obligate intracellular energy parasites; cocci

· can NOT make their own ATP or other energy intermediates

· can NOT be grown on artificial media

•Life cycle has 2 forms:

•Elementary body (300-400 nm)

–Infectious form
–No growth or replication 

•Reticulate body (800-1000 nm)

–Replication and growth

Chlamydia trachomatis

· STD
· most common STD in Canada and US 
· males: urethritis, females: cervicitis 
· many patients are asymptomatic and untreated 
· limited diagnostic tools 
· untreated males can get prostatitis, epididymitis 
· untreated female can get PID, tubal infertility, ectopic pregnancy, chronic pelvic pain 
Chlamydia trachomatis
•2 biovars:Trachoma and LGV

•Trachoma:15 serovars; LGV: 4 serovars

•Other infections

•Trachoma: chronic ocular infection; leading cause of blindness in Middle East, North Africa and South East Asia

•Conjunctivitis in newborns perinatal transmission

•Lymphogranuloma venereum: STD from some serotypes of C. trachomatis; endemic in tropical and subtropical countries

Other Chlamydiae
•CHLAMYDIA PNEUMONIAE
•Respiratory tract infections, mild pneumonia

•Usually sub-clinical infections

•CHLAMYDIA PSITTACI
•Bird pathogen

•Can transmit to humans

•Pneumonia or endocarditis

Mycoplasma
•Smallest free-livingbacterium (100-300 nm)

•Saprophytes, part of normal flora of oropharynx and genital tract of humans and animals

•Lack true cell wall

•Some species are pathogenic

MYCOPLASMA PNEUMONIAE
•PRIMARY cause of atypical pneumonia

•More common in younger individuals (15-35 years)

•RARELY complications lead to meningoencephalitis, myocarditis

•Diagnosis is usually clinical, no lab confirmation

•Treatment: erythromycin or tetracycline

GENITAL MYCOPLASMA (MYCOPLASMA HOMINIS, UREAPLASMA UREALYTICUM)
•Part of normal genital flora

•Rate of colonization increases with number of sexual partners

•May cause urethritis, epididymitis, pelvic inflammatory disease and postpartum fever

Gram Positive Bacilli 

PURPLE

Spore Forming Rods

· Bacillus and Clostridium
· produce and release of potent exotoxins causing disease
Bacillus anthracis

· causative agent of anthrax
· unique protein capsule that is antiphagocytic
· aerobic growth conditions 
· spores are very stable, resistant to heat, drying, UV, and disinfectants 
· spores germinate and toxins are made
· human exposure to spores usually through contact with animals or soil
· used in bio-terrorism and warfare
Bacillus anthracis exotoxin 

· encoded on pXO1 plasmid
· plasmid contains virulence factors that are transcribed optimally at 37°C, increased carbon dioxide and serum proteins 
· FOUND WHERE?
· exotoxin composed of three separate proteins
· Edema factor ((EF)
· Protective antigen (PA) 
· Lethal factor (LF) 
· Separately proteins are not toxic, but combined are lethal 
-pXO2 plasmid encodes capsule genes

· BOTH plasmids required for virulence 
Prevention and Treatment 

· RAPID treatment is essential 
· antibiotics: penicillin, doxycyclin, ciprofloxacin, levofloxacin
· vaccine against PA protein available 
Bacillus cereus 

· causes food poisoning when spores enter food product, most commonly rice
· motile
· non-emcapsulated 
· resistant to penicillin 
· enterotoxin is responsible for illness 
· two types of enterotoxin
· heat labile: nausea, abdominal pain, diarrhea, lasting 12-24 hours
· heat stable: SEVERE nausea and vomiting, short incubation
· antibiotic treatment useless, preformed toxins 
Clostridium 

· anaerobic - differentiates this bacteria from other spore-forming bacilli
· botulism, tetanus, gas gangrene, and pseudomembranous colitis
· powerful exotoxins and rapid diagnosis
Clostridium botulinum 

· rapidly fatal food poisoning from lethal neurotoxin 
· neurotoxin blocks Acetylcholine release in autonomic system causing flaccid muscle paralysis
· Afebrile, bilateral cranial nerve palsies, double vision, trouble swallowingm muscle weakness
· respiratory paralysis and death 
Treatment

· antitoxin and respiratory assistance 
· smoked fish and improperly canned vegetables
· proper cooking destroys spores
Infant Botulism

· honey contaminated with spores 
· spores germinate and bacteria colonizes in intestine, neurotoxin is released, 2-3 days of constipation, then trouble swallowing and muscle weakness
· common in Inuit population due to uncooked marine animal consumption
Clostridium tetani

· causes tetanus
· rusty nail contaminated with spores punctures the skin, wound provides anaerobic environment 
· exotoxin called tetanospasmin 
· sustained contraction of skeletal muscles 
· severe muscle spasms, lock jaw, high mortality at this stage
· booster given every ten years: inactivated toxoid
Clostridium perfringens 

· causes gas gangrene 
· seen in soldiers wounded in battle 
· two classes of infection:
1. wound infection / cellulitis 

· necrotic skin exposed to bacteria, damage to local tissues, skin feels moist, spongy, with crackly pockets 
2. clostridial myonecrosis 

· bacteria onoculated from trauma into muscles 
· exotoxin secretion destroys adjacent muscles
· as muscles degrade black fluid is secreted from the skin 
· fatal unless treated with oxygen, antibiotics (penicillin), and removal of damaged tissue 
Clostridium difficile 

· causes antibiotic associated pseudomembranous colitis 
· seen more commonly in hospitals than tetanus, anthrax, or botulism 
· overuse of broad-spectrum antibiotics destroy normal intestinal flora 
· infects colon and releases exotoxins 
· toxin A causes diarrhea
· toxin B is cytotoxic to colon cells 
· symptoms: severe diarrhea, abdominal cramping, fever
· possible cause of antibiotic induced diarrhea 
Treatment

· discontinue antibiotic treatment
· administer metronidazole or vancomycin, more specifically targeted to C. difficile, and does not affect the normal flora
Non-Spore Forming Rods 

· two medically important bacilli 
· Listeria monocytogenes
· Corynebacterium diptheriae 
Listeria monocytogenes

· causative agent of listeriosis 
· immunocompromised are at high risk 
· found in foods like soft cheeses, unpasteurized milk, cold cuts, pate
· psychrophilic - survives in the refridgerator 
· causes a variety of symptoms:
· general malaise
· diarrhea
· meningitis
· septicaemia
· still birth and spontaneous abortion
· facultative intracellular anaerobe 
· crosses three protective barriers
· blood-brain
· GI
· feto-placental
Treatment 

· ampicillin or trimethoprim-sulfamethoxazole
Corynebacterium diptheriae 

· causes diptheria 
· colonization of pharynx and release of exotoxins into the bloodstream 
· exotoxin damages heart and neural cells 
· can be lysogenized by a bacteriophage (virus that infects bacteria)
Treatment

· three steps
· antitoxin
· penicillin or erythromycin
· DPT vaccine 
Gram Negative Bacilli / Enterics

Enterics

- most cause symptoms in the gut 

· found as part of normal intestinal flora but can also cause disease
· four major groups
· organisms are divided based on biochemical and antigenic properties 
Biochemical Classifications

· ability to ferment lactose, tested with two types of media: EMB and MacConkey are selective AND differential, inhibit gram positive and promote negative, differential because of lactose fermentation
· Hydrogen Sulfide (H2S) production
· hydrolysis of urea
· liquify gelatin
· decarboxylation of amino acids 
EMB Media 

· lactose fermenters are dark purple or black
· inhibits Gram positive bacteria 
MacConkey Media 

· lactose fermenters are pink-purple
· inhibits Gram positive bacteria 
Classification Using Surface Antigens 

· variable O-antigen, outermost layer of LPS

· changes between enterics

· O157

· K-antigen, covers the O-antigen, found in cell wall, capsular antigen

· H-antigen, flagellar sub-unit, only in motile bacteria

E. coli O157:H7 

· haemorrhagic colitis 

· causes hamburger disease 

- only pathogenic E. coli recognized by FDA

· regular flora in cattle

Diseases Caused by Enterics

· three types of diarrhea with various complications and other infections 
1. Diarrhea with or without Systemic Invasion

· bacteria bind to intestinal cells but do not enter 
· exotoxin release causes diarrhea 
· enterotoxin causes fluid and electrolyte loss
· watery diarrhea with no fever
· Vibrio cholera
2. Diarrhea with Intestinal Cell Invasion

· bacterial virulence factors allow binding and invasion of cells 
· toxin release destroys cells
· causes bloody stools 
· fever response
· Shigella
3. Diarrhea with Invasion of Lymph Nodes and Bloodstream 

· abdominal pain with diarrhea containing white and redd cells 
· fever, headache, increased white cell count 
· Salmonella Typhi, Yersinia enterocolitica, Campylobacter jejeuni
Other Enteric Infections 

· UTIs, pneumonia, bacteremia, aepsis
· nosocomial infections by E.coli, Klebsiella pneumoniae, Proteus mirabilis, Enterobacter, Serratia, Pseudomonas aeruginosa 
· Pseudomonas aeruginosa is an opportunistic pathogen, often infects burn patients and can disseminate through the body into the CNS 
Salmonellae 

· member of Enterobacteriaceae
· unable to ferment lactose
· all have animal reservoirs except S. enterica serovar Typhi (humans are the ONLY host)
· types of infections in humans:
· enterocolitis
· enteric fever
· opportunistic infections
· septicaemia
· osteomyelitis 
· two species of Salmonellae
· S. enterica
· S. bongori 
Enterocolitis (stomach problems)

· S. enterica servoar Enteritidis
· S. enterica serovar Typhimurium 
· symptoms: 
· nausea, vomiting, profuse diarrhea, abdominal pain
· fever, chills, headache, myalgia (muscle pain)
· 2-3 day recovery 
· rarely can cause septicaemia 
- stool culture for lab diagnosis 

S.  enterica servoar Typhi

- causes typhoid fever

· S eterica serovar Paratyphi, causes paratyphoid fever, milder
· generalized infection
· bacterial multiplication in lymphoid tissue 
· necrosis of intestinal lymphoid tissue, ulceration, hemorrhage, perforation
· 10% mortality if untreated 
· convalescent carriers excrete the bacteria for 3 months
· chronic carriers (1-2%) excrete bacteria for at least six months, sometimes life
· diagnosis wit isolation of bacteria from the blood in first week, or from stool and urine in 2nd and 3rd
· sources: contaminated drinking water, shellfish, milk products 
· prevention: safe food handling, water treatment, safe sewage disposal, vaccine available but only effective against small bacterial load
S.  enterica serovar Enteritidis 

· causes enterocolitis 
· pathogenesis depends on:
·  dose of ingested organism 
· immune status of host
· virulence or strain
· incubation time 6-48 hours
· multiplies in small intestine
· caused by ingestion of contaminated food (poultry, eggs, meat, milk) 
· person to person spread
· most cases occur at home
· under-reported and undiagnosed 
· antibiotics are not recommended 
Escherichia coli

· most numerous aerobic bacteria of normal gut flora 
· lactose fermenting 
· pathogenic to other parts of the body 
· responsible for 85% of bacteriuria 
· can cause gastroenteritis: 
- Enterotoxigenic E. coli 

· infant diarrhea in developing countries 
· traveller’s diarrhea 
· enterotoxins 
· Enteroinvasive E. coli 
· symptoms similar to Shigellosis 
· Enteropathogenic E. coli
· older name for some serotypes causing infant diarrhea 
· E. coli O157:H7
· haemorrhagic colitis 
· hamburger disease
· roper food handling, safe preparation, and proper cooking practices are essential to prevent illness 
· E. coli is also implicated in neonatal meningitis and nosocomial urinary and wound infections
· causes traveller’s diarrhea due to different strains of E. coli with antigens that we are not immune to

Shigellae 

· cause of acute diarrhea with mucus, pus, and blood
· generally non-lactose fermentors 
· most commonly seen in children, poor sanitation, and crowding 
· prevention by safe handling of food, water treatment, safe sewage disposal 
· no vaccine 
S.  sonnei

· Europe and North America
S.  dysenteriae

· tropics 
· severe illness, watery diarrhea, cramps, fever
· infection from small number of organisms 
Vibrio cholerae

· causes cholera: acute gastrointestinal illness 
· profuse watery diarrhea, cramps, and vomiting 
· enterotoxin binds to cells in small intestine 
· cells secrete chlorides, reduction in sodium absorption
· water accumulates in gut causing watery diarrhea 
· can lead to severe dehydration and death if untreated
· endemic in South East Asia and parts of Africa due to lack of clean drinking water
· mainly water-borne 
· cause detrimental electrolyte imbalance
· massive water loss (10-15 L/day) - rehydration is essential

Campylobacter - C. jejunu and C. coli

· major cause of human enteritis 
· normal flora in birds and domestic animals
· some strains are invasive, some are toxigenic 
· symptoms: fever, abdominal pain, bloody diarrhea 
· may be a cause of traveller’s diarrhea 
· most common cause of food borne gastroenteritis 

· microaerophilic - very particular amount of oxygen needed

Pseudomonas

· opportunistic 
· found in many moist habitats and water 
· source of infection can be humidifiers 
· resistant to many antibiotics 
Pseudomonas aeruginosa 

· respiratory pathogen in cystic fibrosis patients 
· infections in lesions of burn patients 
· smell of grapes is key in diagnosis 

Pseudomonas cepacia 

· common contaminant of saline solutions and water 
· able to multiply in low nutrient environment 

· respiratory pathogen of cystic fibrosis patients 
Non-Enterics

- are enterics but do not cause problems in small or large intestine

Haemophilus influenzae

· part of normal nasopharyngeal flora in many adults and children 
· causes invasive infections in young children 
· meningitis, pneumonia, joint infections
· development of vaccine, now used routinely decreased cases in Canada
· can cause increased bronchial inflammation in patients already having chronic bronchitis 
Enterobacter spp. 

· can cause nosocomial infections
· can survive the spray drying process used in powdered milk and formula
· wound infections, pneumonia, bacteraemia 
· E. sakazakii linked to infant illness from powdered infant formula, also called Cronobacter

Helicobacter pylori 

· microaerophillic 
· spiral bacilli 
· most common cause of stomach ulcers 

· thought to be stress and diet in the past 
· creates lots of Urease: protection from low pH 

· triple therapy treatment:
· antibiotics
· hydrogen pumps inhibitors 
Bordetella pertussis 

· whooping cough
· prevention: vaccination with heat killed organism 
· 4 virulence factors:
· pertussis toxin A and B 
· extra cytoplasmic adenylate cyclase, weakens host defense 
· filamentous hemagglutinin, bronchial attachment and exotoxin release
· tracheal cytotoxin, destroys ciliated cells causing poor clearance of mucous and bacteria 
Legionella pneumophila 

· causes Legionnaires disease
· opportunistic 
· may cause sever pneumonia 
· grows in water and is found in shower heads, water tanks, air heating/cooling tanks
· exposure by aerosol 
· NO person to person transmission
FUNGAL INFECTIONS

SKIN

superficial

cutaneous 

subcutaneous

systemic

BLOODSTREAM

· not transmitted person to person
Aspergillus flavus 

· produces a mycotoxin called aflatoxin 
· aflatoxin is hard to control in some plants 
Parasitism 

· intimate and obligatory symbiotic relationship between two organisms of different species 
· parasites are metabolically and physiologically dependent on the host 
· cant be short (mosquito) or long term (tapeworm)
· very common way of life for approximately 50% of animal species 
· true parasites include protozoans (single cell), helminths (worms), and arthropods (ectoparasites) 
Host - organism that is the home or food course 

Intermediate Host - secondary home, like condo 

Vector - how parasite got from host to host, route of transmission 

Success of Parasites 

· determined by the following factors:
· prevalence in hosts 
· number of host species available
· geographic range 
· number of offspring 
· available routes of transmission
Parasite Transmission

· depends on the following factors:
· water quality 
· sanitation
· hygiene
· proximity to animals
· agricultural practices
· climate 
· over-crowding
· poverty
· international travel, trade
· food preparation
· susceptible populations 
Modes of Transmission:

· person to person, fecal oral

· water

· food

· zoonotic 

· insects

· transplants, blood and organ 

· congenital

· penetration through skin 

· sexual contact 

Parasites Generally

- can often be diagnosed using microscopy 

Single Celled Eukaryotic Protozoan Parasites 

protazoa - single celled parasites 

Giardia lamblia 

· can affect development of CNS, failure to thrive 

· inhibits absorption of fat 

· most common intestinal infection worldwide

· water-borne, control of water treatment 

· microscopy and immunological testing 

· treatment: YES

· vaccine: NO

Trichomonas vaginalis 

· most common sexually transmitted disease worldwide

· transmitted through mucous membrane contact 

· trichomaniasis, or vaginitis, itchy, smelly, sometimes frothy discharge 

· treatment: YES 

· infection during pregnancy can cause premature delivery and low birth weight, can cross placental barrier 

Entamoeba histolytica 

· transmission: fecal-oral, contaminated water, raw produce, food handling, flies 

· largely related to poor sanitation and hygiene

· can cause amoebic dysentry: bloody diarrhea 

· may spread through blood to produce liver, lung, brain abscesses 

· treatment: YES 

Toxoplasma gondii

· very high seroprevalence in humans worldwide, most people have been exposed and are immune  

· mammals and birds are intermediate hosts 

· cats are the only definitive hosts: shed oocysts

· transmission: 

· ingestion of sporulated oocysts from soil, sand, fruits and veggies, waterborne outbreak 

· ingestion of raw or poorly cooked meats with tissue cysts 

· congenital infection of fetus, infection acquired during pregnancy is most severe if acquired in first trimester

· treatment: YES 

· precautions

Plasmodium spp. 

· causes malaria 

· leading cause of death in tropics 

· transmission: anopholese mosquitos as vector, blood transfusions, shared needles, congenital infection, airport malaria 

· spiking fever and chills, off and on due to stages of multiplication in blood cells

· people with sickle cell anemia have odd shaped blood cells and are immune

· people of african descent are also immune due to missing antigens on red blood cells causing inability of attachment 

· treatment: YES, but parasite has become resistant to some drugs, and the mosquito is becoming resistant to some insecticides

· controlling malaria: eradication or control of mosquitos, protection against bites(nets, clothing), no more clearing of forests or building of irrigation canals 

Cryptosporidium spp.

· treatment: NO

· different phases trick up immune response 

· transmission: water , waterparks, pools 

Cryptosporidium parvum 

· transmission: person to person, autoinfection, zoonotic 

· cattle are important reservoir hosts 

· causes profuse and prolonged diarrhea and causes risk of dehydration

TREATMENT ??

Cyclospora cayetanensis 

· low infectious dose

· treatment: YES bactrim

· transmission: person to person unlikely, most earlier waterborne, now mostly foodborne
· contaminated water used for irrigation 

Metazoic Parasites 

Enterobius vermicularis 
- pinworm 
- highest incidence in school aged children 

· transmission: eggs ingested, fecal oral

· scotch tape test of perianal area

· treatment: YES
· scratching may cause secondary infections 

· hand hygiene, discourage scratching and nail biting, frequent bathing 

Trichinella spp. 

· small roundworm 

· transmission: ingestion of larvae in raw or poorly cooked meat

· survives in small intestine as adult, is encysted in striated muscle as larvae
· treatment: YES for intestinal phase, some effect for tissue phase 

· rodent control, avoid garbage feeding livestock, inspection programs, cooking and freezing of food 

Ascaris lumbricoides 

· very large intestinal nematode 

· eggs mature and become infective after several days of being shed with faeces

· transmission: through ingestion of eggs in soil, fruit, vegetables, water

· treatment: YES 

· surgery may be required to clear worm bolus 

Anisakis simplex 

· raw sushi, sashimi, and ceviche 
· whale worm or herring worm 

· definitive hosts: dolphins, porpoises and whales 

· humans are dead end hosts only 

· treatment: drug treatment ineffective

· control: inspection of fillets, cooking, freezing

Diphyllobothrium spp. 

· broad fish tapeworm 

· adult inhibits small intestine of humans and other fish eating mammal 

· larval stages in freshwater fish as intermediate hosts 

· transmission: consumption of raw or poorly cooked freshwater fish containing infected larvae 

· competes for VItamin B12, and causes pernicious anemia 

· treatment: YES, anthelmintics

Taenia spp. 

· large tapeworms 

· adult stage only found in humans

· transmission: ingestion of larvae in raw or poorly cooked meat

· treatment: YES anthelmintic 

· takes approximately 3 months to grow to 5m in length 

Taenia saginata

- beef
Taenia solium

· pork 

· larvae migrate and develop in brain and can cause intracranial hypertension, hydrocephalus, convulsive seizures, death
· infection with larval stage after ingestion of eggs

· cooking readily kills larvae 

Schistosoma spp

· blood sluke 

· not a GI tract parasite 

· free swimming larvae in freshwater penetrate the skin

· can cause swimmers itch 

· fever, lymph, and liver problems 

· treatment: YES

· snail is intermediate host !! 

Parasite Transmission

Person to Person 

· giardia, cryptosporidium 

Water

· giardia 

· cryptosporidium 

· toxoplasma (cat)

- ascaris 

Food 

· cyclospora

· giardia

· toxoplasma (cat)

- trichinella

Zoonotic

· ctyptosporidium

· giardia

· toxoplasma (cat) 

Sexual

· trichomonas

· giardia

· cryptosporidium

Insect Vectors 

· pasmodium

Blood and Organ Transaplant 

· toxoplasma (cat)

· plasmodium 

Penetration

· schistosoma

· plasmodium 

Nosocomials

· infection that is not present at time of admission
· up to 25% of pts 
· most common: UTO, respiratory, wound, skin, soft tissue, septicaemia
· preventable: hand washing, leaving supplies in pt, coughing, etc.
· non-preventable: immunodeficient pts, serious organ damage, etc. 
· sources: environment, person to person, food, air, fomites (inanimate, non living object that carries an infection, ex. door handle, hairbrush, etc.), vector (live organism that carries and infection, ex. mosquito, tick), water
· medical activities can cause issues, easier transmission via IV, urinary catheter, surgery, anytime mechanical barrier is broken 
Three Factors of Nosocomial Infection

Source
· where organisms replicate and disseminate

· quarantine, sterilization, removal, pest control 

Route
· way that microorganisms leave source to get to host

Host 

· susceptibility, age, immune status, etc.

· antibiotics, vaccination, blood banking, etc. 

Control

· chain of infection must be prevented or avoided
· identification and detection of source 
· hospital infection control plans seek to: render source non-infectious, prevent them from leaving source, interfere with dissemination routes, prevent microorganisms from entering host
Activities

· good clinical practices (separate infected/non infected pts) 
· wound and enteric isolation (toilets, basins)
· respiratory isolation (masks)
· strict isolation (enclosed units, air systems)
· protective isolation of susceptible patients 
· typing (serology, phage, molecular)
Universal Precautions / Routine Practices 

· every pt is treated like they are infected and precautions are taken to minimize risk
· good hygiene habits: hand washing, gloves, other barriers
· correct sharps handling 
· aseptic techniques 
· does not equal isolation or quarantine 
Community Infection Control

· social/environmental factors
· health education
· food safety
· vector control
· immunization
· chemoprophylaxis (preventative antibiotics)
· outbreak investigations
· national and international agencies 
Cleaning, Sterilization, and Disinfection

Clean 

· visibly clean 
- 

Sterilization

Disinfection

Physical Means

heat

· dry
· moist
· incineration
radiation

· gamma
· ultraviolet
filtration

Chemical Means 

· concentration of active ingredient

· target

· contact time 

· appropriate temperature 

· load, organic or inorganic

· miscellaneous factors

Resistance 

· resistance against a disinfectant is not necessarily related to how dangerous a micoorganism is 
most resistant

spores/oocysts

mycobacteria

fungi

vegetative bacteria 

enveloped viruses

least resistant 

Antiseptics 

· used to inactivate and remove flora from hands prior to surgical procedures
· inactivate transient and resident flora from site of operation 
· used for treatment or prevention of infection on skin surfaces or muscous membranes  
Hand Rubs

· remove transient flora only
· 60-70% ethanol plus emollients 
· ethanol disrupts lipid bilayer, and resistance means do not work against ethanol
Hand Rubs and...

C. difficile - no 

peanut protein from hands - no

with or without emollients (vitE) - yes to maintain barrier 

VIRUSES 

Respiratory Viruses

Influenza

· one causes major epidemic, other less harmful
· many antigenic variations
· most antigens for influenza are HN4N : hemoglutinin, gathers blood cells, 
Rhinovirus

- causes common cold

- antigenic, highly variable

· antigens on capsid
H value 3 years or more: parainfluenza, causes croup

3 and less: respiratory sinsomethign virus RSV

Adinovirus 

· army people need to get vaccinated
Enteric Viruses

· do not cause enteric illnes
· unique because they grown and multply in GI, become bloodborne and cause problems elsewhere
· viraemia 
· two types
Poliovirus

· affects CNS
· causes poliomyelitis 
· salk or sabin vaccine 
· salk is killed but no localized immunity ( can be carrier)
· lsabin is live attenuated, protection as individual AND localized immunity (cannot grow and spread)
Coxsackie

· aseptic meningitis: ruled out bacteria, parasite and fungal infection, 
· mouth sores
· koplida spots and spots on hands, measles
· affects intercostal muscles, causing SOB
Echovirus

· orphan viruses 
Viruses of Diarrhea

Rotavirus 

- diarrhea in kids

Norovirus 

· diarrhea in adults 
Viruses of Rashes

 Rubella 

· 3 day measles 
· German measles 
· more dangerous because can cause birth defects 
· human only reservoirs 
Rubiola

· turn brown
Varicella 

· chicken pox 
· rash, then goes away, then hangs out in CNS, and trigger can cause the same viruses to cause shingles 
HSV - herpes simplex virus

type 1: cold sores

type 2: genital

Papilloma 

three types:

· warts on hands 
· plantar warts
· genital warts
· can often come back because not all infected cells are killed
Viruses 

Steps of Viral Infection

1. Adsorption

2. Penetration and Uncoating 

3. Replication of Nucleic Acid and Protein Synthesis 

4. Assembly and MAturation

5. Release

Release by:

Lysis; destroy cell that it was in

Bud; cells become virus producing factories and bud off virus

Direct Detection by

· light microscope
· cell culture effects: plaques or immunoflorescence, red blood cell agluttination
· ELISA, direct- detecting antigen       indirect - detect immune response, humoral response, presence of antibodies      look for IgM first antibody produced,  look for IGg means its been there for a while
Viruses causing Glandular Enlargement 

Mumps

· complications. meningitis, orchitis, ovaritis
· bilateral inflammation of parotid glands 
· spread by savilary and respiratory secretions 
· MMR vaccine prevents 
Infectious Mononucleosis (Mono)

· aka Epstein-Barr Vuris
· causes mild disease, but can be debilitating in children and young adults 
· transm via saliva
· in a blood picture, WBC would be atypical
· tested using a monospot test to detect RBC agglutination, result of making heterophile antibodies 
· presence of EBV antigens using direct ELISA
· no vaccine 
Cytomegalovirus (CMV)

· important to know the status of a transplant pt 
· CMVneg pt: if organ is pos, pt will become positive because pt will be on immunosurpressant drugs to accept organ 
· CMVpos pt: organ is CMV neg: organ will be rejected 
Hepatic Viruses (Liver)

Hepatitis 

· inflammation of the liver
· A and B, most common and well characterized 
· C, E, G less
Hep A 

· foodborne
· lifelong immunity if early exposure in developing countries 
· no chronic carrier state
· vaccine in dev countries
Hep B 

· blood product borne (blood, urine, semen)
· chronic carrier state
· serum is infective 3-60 days before symptoms occur 
· test for antigen with D ELISA 
· vaccination
Hep C 

· bloode borne, sexual contact 
· no vaccine 
Hep D

· viroid
· blood and sexual transmission
· needs HepB presence for replication in cells 
· prevent by vaccine for HepB
Hep E

· fecal-oral 
· strong association to mortality in pregnant women 
Hep G

· blood and sexual transmission
· no vaccine 
Yellow Fever Virus

· transmitted by Aedes mosquito
· haemorrhagic fever with hepatitis 
Viruses Affecting CNS 

Diagnosis 

· exclude bacterial and fungal 
· lumbar puncture
West Nile

· mosquitos
· dead crows 
Rabies

· skunk, racoon, bats
· ALWAYS fatal, unless treated in the first 24-33.4 hours
HIV and AIDS

· Hiv causes depletion in helper T cells (cytocidal), making host susceptible to other infections 
· frequent antigenic changes
· integrates inside DNA of human body
· AIDS develops from decreasing immune status 
· antiretroviral therapy

