· Overview

· Age and nutrional status

· Immunologic parameters that Decline with Age

· Thymus atrophies by age 40

· Primary antibody response

· Skin reactivity

· T cell proliferation to mitogens

· Number of naïve T cells

· T cells make less IL-12 (immunostimulatory)

· Parameters that increase with Age

· Variability of response to new antigen

· Incidence of moncolonical IgG

· Incidence of auto-antibodies against DNA, Ig, and organs

· Increased number of memory T Cells

· T Cells make more IL-10 (immunosuppressive)

· Nutritional Status

· Minimun requirement 40 g/day

· All 20 essential AA’s required, cannot be stored

· Principal defect of deficiency is T cell function

· Tuberculosis, disseminated herpes infections, pneumocystis

· The infection “equation”: identifying the most important aspect of what led to disease

· P[Disease] = incolum size x growth rate x virulence / host resistance

· Acquired immunodeficiency (age, nutritional stage, disease, nosocomial) more common than genetic

·  remember that even when an immunodeficiency is compartment specific, it can affect other compartments (so while HIV affects cell mediated immunity – esp. intracellular organisms like viruses or listeria – it eventually also hits humoral b/c it’s all interacting)

	Defect
	Susceptibility

	Phagocyte
	Bacteria (Staph) and Fungi (aspergillus, candida)

	T Cells (CMI)
	Mycobacteria, facultative intracellular bacteria, some fungi, some protozoa

	Complement
	Encapsulated bacteria (Neisseria), some viruses

	Antibody
	Encapsulated Gm+ and Gm- Bacteria


· Steroids effect cell mediated, looks like HIV sometimes (TB, PCP); neutrophil arm also affected (staph areus)

· Global Burden

· Infectious Disease Cascade (Disease Description ( Microbial Pathogen ( Diagnostic Test ( Epidemiology and Natural Hx ( Treatment ( Prevention)

· Prokaryotic Physiology
· Peptidoglycan: cross-linked chains of peptidoglycan monomers (NAG-NAM pentapeptide).Transglycosidase enzymes join these monomers together to form chains. Transpeptidase enzymes then cross-link the chains to provide strength to the cell wall and enable the bacterium to resist osmotic lysis. 
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· LPS

· Lipid A: toxic effect, conserved

· O-antigen: highly variable, sticks out
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· Staph

· Coagulase differentiates between more and less virulent (only S. aureus is coagulase +) 

· Some S. aureus strains cause food poising: diarrhea, (super)toxin mediated: enterotoxins A-D, very acute; not bloody

· PVL: leukocidin, necrotizing

· Differences between HA-SA and CA-SA

· CA: responsive to bactrim, clindamycin

· HA: more resistant, need IV vancomycin

· Bacterial Toxins

· Exotoxin (a molecule produced by a microorganism that it releases to affect target cells at a distance) vs. endotoxin (intracellular, cell-associated, LPS)

· Superantigens: stimulate non-specific T cell proliferation: Scarlet Fever, erytrhogenic toxin or streptococcal pyrogenic exotoxin

· Know which bacteria use toxin, in this lecture Antrhax (Edema Factor, Lethal Factor), Diptheria, and Cholera were addressed, but this is by no means exhaustive

· Prion
· What exposures increase likelihood

· Sporadic CJD: no known exposures (and no link to transfusion)

· Variant: Known (transfusion), earlier onset, more frequent late cerebellar signs, diffuse amyloid plaques, related to Bovine Spongiform Encephelopathy – Mad Cow from eating mechanically processed beef)

· Iatrogenic: Known (hGH injections, dura mater grafts, contaminating human or animal brain matter)

· How do we prevent it from spreading: increased cattle testing, don’t allow processing of non-ambulatory cattle, prohibiting mechanical processing, carcasses of animals tested, no blood testing for humans or animals available

· Enterics

· Focus on lot on these two lectures

· Enterotoxigenic vs. Invasive
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Enterotoxigenic: V cholerae, ETEC, EHEC (but bloody)
Invasive: Shigella, Campylobacter, Salmonella, C. dificil, Yersinia, Listeria

· Know Bacteria associated with watery, bloody diarrhea (see syndromes list)

· Most common in US: campylobacter; World: ETEC. In US, ETEC seen in travelers.

· Most common E Coli in US: EHEC, bloody diarrhea, w/o fever (usually)

· Odd, b/c it’s toxin mediated but hemorrhagic

· Hemolytic Uremic Syndrome, increased chance with use of abx

· Not easy to diagnose

· Low Inoculum: Shigella, EHEC; increased likelihood of transmission

· Enterics that benefit from abx therapy: shigella, salmonella (b/c bacteremia is likely)

· Campylobacter not shown to benefit

· Oral rehydration therapy;  Na+/Glucose Co-transporter is not affected, allowing transport of both molecules in equal concentration

· Vibrio paraheamolyticus: mild diarrheal illness, oysters/seafood, summer/late fall
Vibrio vulnificus: oysters, severe disease in those with liver disease (alcoholics)

· Exposure for EHEC: undercooked burgers, petting zoos

· Salmonella typhi and paratyphi: enteric fever in returning travels from SE Asia; can present with constipation rather than diarrhea, should be on differential even when no diarrhea 

· Yersinia enterocolitica: pseudoappendicits 

· H pylori: peptic ulcer

· Clostridium difficil: 25% abx-associate diarrheal illnesses (few sporadic cases), other risk factors include surgery and increasing age,  diagnosed by assays for toxin in stool, visualization of pseudomembrane by endoscopy, toxin mediated , treat with metronidazole and vancomycin, a few sporadic

· Fever and sepsis
· Sepsis: 85% of time due to bacteria, vasodilation, obstruction of small vessels with agglutinated platelets, loss of protein and fluid from blood, ischemia, organ dysfunction

· Clinically: tachycardia (high cardiac output), hypotension (low systemic vascular resistance), A-V shunting, acidosis, elevated blood lactate, increased gut permeability, multi-organ failure

· SIRS = any septic condition
Sepsis = when SIRS occurs in a patient with infection
Severe Sepsis = Sepsis + hypotension
Septic Shock = Sever Sepsis + Multi-organ failure

· Treatment: antiobiotics to control infection, fluid infusion makes edema worse but helps restore volume (so useful in small amounts), ventilator support helps temporarily, but ultimately hurts, replenish C reactive protein

· Acute phase response

· Increased albumin b/c liver is “busy doing something else”, 

· Increased C reactive protein: helps complement and phagocytosis, inhibits thrombosis and promotes fibrinolysis, in long-term sepsis it’s used up, so a drop is considered a bad sign, now we give 

· anemia of chronic disease: free iron held away from bacteria

· Gram negative anaerobic bacteria
· B fragilis

· Part of normal gastrointestinal flora, predominant in intrabdominal infections, peri-rectal abcesses, decubitus ulcers (=bedsore, an area of skin that breaks down when you stay in one position for too long without shifting your weight)

· Virulence Factors: B-lactamase, capsule, superoxide dismutase (can survive some aerobic conditions, only one that does on its own)
· Prevotella

· Normal oral and vaginal flora

· Respiratory infections (aspiration pneumo, lung abcesses, sinusitis), bite wounds, brain abcesses

· P. bivia and disiens are genital infections

· Risk factors for anaerobic infections: diabetes, broad spectrum abxs, malignancy, immunodeficiency, previous surgery

· Gram stain shows bacteria but cultures don’t grow out much

· Syphilis
· Do a lot of this lecture

· Diagnosis


	
	In general
	Primary
	Secondary

	Non-treponemal test
(RPR and VDRL
	False positives: old age, pregnancy, HIV
First test you order
	Not very sensitive
	Not sensitive, but specific

	Treponemal serology
	Expensive
	
	100% sensitive
Once positive always positive

	Dark Field Microscopy
	Direct visualization
	YES for genital
NO for oral (other spirochetes)
	


· Systemic disease early on

· Penicillin is treatment of choice

· Painless ulcer (Syphilis, LGV, GI) vs. painful ulcers (Herpes and Chancroid); add nisseria and syphilis in anorectal lesions in MSM to painful list
(see syndromes sheet)

· H ducreyi:  chancroid

· Chlamydia trachomatis serovars L1-L3: LGV

· Non tubercculos mycobacteria and nocarida
· A lot of emphasis

· Classic manifestations of MAC: cervical lymphoadenitis, pulmonary involvement (solitary nodules, fibrocavitary), disseminated infection in AIDS, “Hot Tub Lung”

· M. kansasii: Mimic of TB, pulmonary granulomas

· M ulcerans: buruli ulcer (painless cutaneous ulcer, scarring, disability, sub-Saharan Africa)

· Fast growing mycobacteria: M. abcessus, M. chelonae, M. fortuitum
· Hospital outbreaks, 4-7 day culture, surgical site infections, implant associated infections, pulmonary infection, disseminated infections of immunocompromised

· Leprosy: skin (cutaneous nerve enlargement, erythrematous or hypopigmented skin lesions with sensory loss) and lung

· Nocarida know pretty well: what it looks like

· Aerobic, gram positive filamentous rods
differences from NTM: can be cultured on blood agar, filamentous, ubiquitous in environment, shorter mycolates 

· most common in imunosuppressed (reduced cell mediated immunity, esp. disseminated forms)

· Cellulitis, abscess, lymphocutaneous, mycetoma (huge ulcers on feet), pulmonary and disseminated (nodular or cavitary infiltration)

· Chlamidia

· Longer life cycle w/two phases: reticular and elementary body, 72 hours

· Chlamydia trachomatis D-K: pelvic inflammatory disease, mucopurulent cervicitis, urethritis 

· Chlamydia Trachomatis L1-L3 (LGV): Unprotected anal sex, bloody stools, inflammatory bowel disease:, maybe D-K, classic presentation is painless ulcer and painful lymphadenopathy, but we’re seeing more painful analrectal version

· A-C serovars: Infection and reinfection pattern, leads to blindness

· Mycoplasma

· Mycoplasma pneumodia, atypical, like Chlamydia pneumonia

· No cell wall, doesn’t grow, urethritis, cervicitis, PID

· Antimicrobial Stewardship
· Antibiotics necessary when alter course of disease, required immediately, 
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· Common errors: treating every fever, covering every organism, antibiotics for every positive culture, not keeping an open mind

· Definitions:

· Prophylaxis: Use of antimicrobial agents to prevent the development of an infection, Pre-exposure (e.g. surgical prophylaxis), Post-exposure (e.g. N. meningitidis prophylaxis)
· Empiric treatment: Use of antimicrobial agents when infection is suspected and patient is ill enough to require treatment (e.g. treatment of a patient with possible sepsis)

· Pathogen-directed treatment: Use of antimicrobial agents to treat a proven infection (e.g. treatment of a patient with blood cultures growing S. aureus)
· Virology

· Know exposures for each virus: respiratory, GI, sexual, arthropod (see charts)

· Few questions on mechanisms

· Enterovirus clinical manifestations: enterovirus rash, replicate in GI tract, but not GI symptoms

· Polio: Salk (inactivated), Sabin (oral live-attenuated); live-attenuated caused sporadic reversions and outbreaks, as polio eradicated, return to Salk vaccine b/c problem with reversion outweighs benefit

· Flaviviruses: encephalitis, there are tick-born and mosquito-born, but all the ones we had were mosquito 
· Coronavirus: clinical presentation, URTI, its link to SARS

· RNA (-) Viruses (see chart)
· Parvovirus lacks replication capacity and must replicate in cell that’s in S phase

· B19 clinical manifestation 

· fifth disease, in children

· in adults that were never exposed, less frequent, myalgias

· Bone marrow presentations in those hemolytic anemia or immunosuppressed

· Fetal effects: Hydrops fetalis when infected during pregnancy

· HPV 

· Sexual transmission

· how you get it, high risk strains tends to persist longer, other infections are quickly cleared 

· HIV positive much more susceptible to bad sequelae

· Rotavirus and Noravirus

· Diarrhea

· Rotavirus: children and young infants, vomiting, fever, dehydration, irritability

· Norovirus: outbreaks on cruise ships, daycare, banquets, nursing homes

· HIV

· Loss of CD4 cells due to indirect killing by chronic immune activation leadings to apoptosis, some indirect killing

· High rate of resistance due to errors in reverse transcriptase (RNA dependant DNA polymerase); every AA changed every day, subspecies (clades) in each person

· Life cycle of HIV: primary, asymptomatic/latent (memory T cells), AIDS

[image: image6.emf]
· CD4 count tells you current risk for disease, Viral load tells you in the future how quickly will they progress

· Hepatitis

· See chart, the guy who gave the lecture gave us all the answers

· Host genetics and infectious diseases

· Clues infection might be genetically related: epidemiologically: twin studies, adoption studies, genetically: high prevalence of certain alleles of polymorphic genes

· Malaria (Duffy antigen – vivax, FUT32 - )

· CCR5delta32 mutation  for HIV: heterozygote (slower progression) and homozygote (won’t get it as long as virus isn’t using CCR5, there are some that can use CCR4)

· Parasites

· Leishmenia

· Three major syndromes: cutaneous, visceral, mucous (see chart)

· Intracellular amastigote in macrophages and cells of the RES

· Toxoplasmosis: 

· Primary infection is usually subclinical or mono-like

· Disease in immunocompromised usually due to reactivation of dormant infection leading to encephalitis, brain lesions; chorioretinitis, myocarditis, and pneumonitis. 

· If a pregnant woman gets PRIMARY infection during pregnancy transplacental infection of fetus causes severe CNS sequelae, chorioretinitis, systemic disease (that’s why we tell pregnant women not to clean cat litter boxes and not to eat undercooked meats)
· Enteamoaba histolhytica: bloody diarrhea, travelers, occurs in developing, 

· Giardia: foul smelling, gassy, flatulence; children in daycare centers, travel to endemic areas, fecal-oral contact, well water on farms, 

· Crytpsoridum not bloody, AIDS patients and immunosuppressed

· Immunology of malaria

· Vivax and ovale have hypnozoite forms in liver

· A thin smear should be used to speciate:
	Features in Blood
	P. falciparum
	P. vivax
	P. malariae
	P. ovale

	affected RBC 
	normal size
	enlarged, a few ovalocytes
	normal size
	normal to increased; ovalocytosis

	forms in peripheral blood
	ring trophozoites and gametocytes only
	all forms
	all forms
	all forms

	immature trophozoites (ring forms)
	2 chromatin dots; 2+ rings per RBC; applique forms; rings delicate
	rarely may have 2 chromatin dots or multiple rings per RBC
	 
	 

	mature trophozoites
	not seen
	ameboid
	band or bayonet forms
	 

	schizonts
	not seen
	12-24 merozoites in mature schizonts
	6-12 merozoites in mature schizont, may form a circle ("daisy")
	8-12 merozoites in mature schizont

	gametocytes
	banana shaped
	 
	 
	 


· applique forms = ring trophozoites at the edge of the erythrocyte, up against the red cell membrane, seen in P. falciparum
· Single smear is not enough; thick smear more specific, thin smear for speciation

· Differences in immunity and someone who lives in endemic region vs. someone whi leaves and goes back

· P falciperum impt. To know b/c medical emergency

· Helminths Lecture
· Pinworm: most common in US, what does little kid do to get pinworm

· How do you diagnose pinworm: scotch tape test

· Hookworm: kids, skin exposure, iron defincency anemia, growth and mental retardation

· Ascaris causes obstruction: abdominal pain, what do you have to do to get exposed to parasite

· Whipworm doesn’t do much

· Filariasis, river blindness, which organisms causes

· Cystercircosis immigrants from C America, how do you get it, clinical manifestation, eating egg vs. eating cyst

· Eosinophilia

· EBV and HHV-8
· EBV: Burkitt’s Lymphoma, mononucleosis

· HHV-8: Kaposi’s Sarcoma Virus

· Influenza

· Who should get vaccine:

· Persons aged >50 years
· Children aged 6 months–18 years (new for 5-18y)
· Persons with high-risk conditions 
· Children on long-term aspirin therapy
· Pregnant women
· Health-care personnel
· Residents of chronic care facilities

· Household contacts or caregivers of persons at high risk (e.g., persons with high-risk conditions or children aged <59 months).
· What are risk factors for severe case of influenza

· Chronic pulmonary disease (including asthma)
· Cardiovascular disease (not HTN)
· Renal, hepatic, hematological, or metabolic disorders (including diabetes mellitus)
· Immunosuppression from medications or disease (such as HIV)
· Cognitive or neuromuscular dysfunction that compromises respiratory function and/or increases risk of aspiration
· Limitations of vaccine: hard to guess which strains, depends on age, immunocompetence, which outcome is measured
