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Infectious Diseases
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Describe the host defense mechanisms against infection
· Physical / Mechanical

· Immune system

· Physical / Mechanical

· Skin – Prevents access to body

· Nasopharyngeal filtration - Prevents access to body

· Tears – Remove from body

· Mucociliary blanket - Remove from body

· Normal bacterial flora – prevents binding, and competes for nutrients

· Gastric acid – Kill organism

· Bile - Kill organism

· Salivary / pancreatic secretions - Kill organism

· Bronchial, cervical, urethral, prostatic secretions - Kill organism

· Immunological

· Stationary mononuclear phagocyte system

· Neutrophils

· Monocytes

· Complement system

· Immunoglobulins (including IgA)

· Cell-mediated immunity

· Host factors which explain variability in outcomes of exposure

· Heritable differences in response – eg. Lack receptor molecule for binding of the organism

· Age

· Foetus more damaged by CMV / Rubella

· < 3yo fare badly with TB, diarrhoea

· > 65yo fare badly with most infections, especially influenza, pneumococcus

· Behavioural – increased exposure risk (eg. STDs, Q fever, Protozoa)

· Decreased host defences

· Skin disruption

· Smoking – decreased mucociliary clearance

· Absence of complements C5, C6, C7, C8

· Neutrophil number and function decreased (eg. Drugs)

Draw the structure of a Hepatitis B virus particle
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Describe the different Hepatitis B markers
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· HBsAg (in coat)

· Before symptoms

· Peaks in overt disease

· Declines over 3-6 months

· HBeAg (active replication)

· Before symptoms (shortly after HBsAg)

· Declines within few weeks

· Persistence = continued infectivity, likely chronicity

· IgM anti HBc 

· 1st antibody – replaced by IgG over months

· IgM anti HBe 

· Acute infection has peaked and is on decline

· Anti HBs 

· Weeks-months after disappearance of HBsAg – confers longterm protection

What is a spore and what organisms do you know that have spores
· Something about a dormant organism, lives in soil

· Clostridium

What Clostridium species do you know?
· C. tetani – causes tetanus (potent neurotoxin – contractions)

· C. perfringens, C. septicum – gas gangrene

· C. botulinum – potent neurotoxin (paralysis)

· C. difficile – multiple toxins (pseudomembranous colitis)

What do you know about tetanus?
· Acute disease characterized by convulsive contractions of voluntary muscles, induced by neurotoxin (tetanospasmin) elaborated by Clostridium tetani

· Results from spore contamination of wounds (spores derived from animal excreta)

· Increased tendency in wounds with low oxygen tension, and devitalized tissue

· Tetanospasmin is released into the bloodstream, and attaches to peripheral nerve endings, and travels back into CNS

· NB. It only causes disease when it passes into presynaptic terminals of inhibitory spinal interneurons (causing loss of inhibition)

· Increased muscle tone / spastic contractions

· Increased sympathetic tone – Tachycardia, hypertension

· Toxin does not cross blood brain barrier – therefore mentation unaffected

· Antitoxin only effective before toxin combines with nerve fibres.

· Clinical

· Incubation usually 1-2 weeks (up to months)

· Voluntary muscle stiffness

· Jaw 1st
· Then face

· Then trunk

· Initiated by slight stimuli

· Dysphagia / respiratory compromise later

· Mortality 20% (? Old figures)

What members of the herpes virus family do you know, and what clinical picture do you expect from each?
Varicella Zoster
· Chicken pox

· Fever, malaise (lasts 3-5 days)
· Pruritic rash (starts on head, and spreads to trunk / limbs)

· Maculopapules, which become vesicles and then pustules

· Differing stages of evolution

· Rash lasts several weeks

· May involve other systems, especially respiratory

· Shingles

· Unilateral, painful, vesicular eruption

· Usually in those over 60 years of age

· Pain may last for months

Herpes Simplex
· HSV-1

· Oral transmission

· Oral herpes

· Conjunctivitis, keratitis

· Encephalitis

· Oesophagitis, pneumonia in the immunocompromised

· HSV-2

· Spread by genital secretions

· Genital herpes

· Perinatal infection

· Lesions of HSV and VZV are indistinguishable

Tell me about the herpes virus family
· Herpes (Varicella) zoster

· Herpes simplex – 1 & 2

Varicella zoster

· Enveloped DNA virus

· Spreads by respiratory route, and secretions from skin lesions

· Infects respiratory and conjunctival epithelium – then spreads via blood / lymphatics

· Viral replication destroys basal epidermal cells, causing a vesicle

· Latent infection in perineuronal satellite cells of dorsal root ganglia

· Shingles – reactivated replication in these latent areas – then travels down sensory nerve to dermatome

· Lesions of HSV, VZV are indistinguishable

· Clinical

· Incubation = 11-21 days

· Fever, malaise, pruritic rash (head-trunk)

· Maculopapules – vesicles – pustules – ulcers

· Fever about 3-5 days

· Rash for several weeks

· Other systems involved (especially respiratory)

· Shingles = usually >60yo, predisposed by decreased cellular immunity

Herpes simplex

· HSV-1 = oral transmission – to oral, facial, ocular sites

· HSV-2 = genital secretions – to genital, neonatal

· Infects epithelial cells at site of inoculation – destruction of basal cells, causing vesicle

· Humeral and cellular immunity develop during 1st exposure

· Latent in root ganglia – reactivated in distribution of sensory nerve

· Precipitants = sunlight, stress, febrile illness, menstruation

· Clinical

· Encephalitis may occur with no history of cold sores

· Clusters of painful vesicles on skin / mucous membrane

· Last 1-2 weeks

· Prodromal tingling

· Neonatal – 5-7 days after delivery – irritable, lethargy, mucocutaneous lesions.  Spread to multi organs (including brain) – jaundice, bleeding, respiratory distress, seizures, coma, adrenalitis

Describe the structure of HIV
· Enveloped retrovirus

· Outer membrane protein (GP120) is bound to the virus by transmembrane protein (GP41)

· GP120 binds to CD4 cell surface receptor

· GP41 forms the fusion between viral and cell membranes

· Within the envelope is a cone-shaped core

· p24 protein enclosing genomic RNA and reverse transcriptase

How does HIV enter cells and replicate?
1. Binds to CD4 protein on the cell membrane

2. Process of entry is unclear

3. Virus loses its envelope

4. Reverse transcriptase transcribes RNA to DNA

5. Viral DNA is inserted into cellular DNA to form a provirus

6. Provirus is transcribed to RNA, creating

a. New virus particles’ genome

b. Translated into core, envelope or accessory proteins

What is the rate of infection after exposure by various routes?
· Needlestick etc < 0.5%

· Receptive vaginal intercourse = 0.01%

· Receptive anal intercourse = 1%

· IVDU = 0.5-1%

· Pregnancy / Delivery = 12-50%

· Breastmilk = 12%

Describe the change in CD4 cell numbers over time with HIV infection
· HIV virus infects CD4 cells (Helper T cells, Monocytes / macrophages)

· It is then taken to regional lymph nodes, where it stimulates humoral / cellular immunity

· This recruitment of lymphocytes to the lymph nodes increases the number of CD4 cells infected, and shows as an acute drop in the number of circulating CD4 T cells

· Acutely

· Decreased CD4 cells (due to recruitment to the lymph nodes)

· High load of free virus and viral proteins (high infectivity)

· Over 2-4 weeks

· Increased number of lymphocytes (mostly CD8)

· Decreased amount of free virus / cell-associated virus in the blood

· Gradually, there is a drop in CD4 count, due to

· T cell loss

· Direct killing by HIV

· Premature apoptosis

· Immune attack on infected cells

· Decreased T cell replacement

· Inhibit haemopoiesis by infecting CD34 stem cells

· Decreased T cell replacement

· Depletion of thymus cells

· Destruction of lymph nodes

· Prevention of T cell proliferation after antigen exposure

· CD4 count falls more rapidly just prior to AIDS-defining illness (correlated with the virus changing to a more virulent form)

Describe the course of HIV infection
· Early immune depletion (CD4 >500)

· Control infection / malignancy

· Sporadic autoimmune disorders

· Persistent generalized lymphadenopathy

· Intermediate (CD4 200-500)

· Minor infections (decreased immune function at skin / mucosa)

· Lymphadenopathy may disappear

· Oral candida / Kaposi’s (average CD4 = 250)

· Advanced (CD4 <200)

· Major opportunistic infections / malignancies

List the AIDS-defining illnesses
· CD4 <200

· Opportunistic infections

· Bacteria

· Mycobacterium tuberculosis (disseminated or pulmonary)
· Mycobacterium avium

· Recurrent salmonella septicemia

· Recurrent bacterial pneumonia

· Viruses

· CMV (retinitis)
· HSV

· Fungi

· Candida (oesophageal)
· Cryptococcus neoformans

· Histoplasmosis (disseminated)

· Coccidiomycosis

· Protozoa

· Pneumocystis carinii

· Toxoplasma gondii (cerebral)

· Cryptosporidia

· Malignancies

· Kaposi’s

· Non Hodgkin’s Lymphoma

· Cerebral lymphoma

· Invasive carcinoma of the cervix

· Neurological

· AIDS dementia complex (HIV encephalopathy)

· Progressive multifocal leukoencephalopathy

· HIV wasting syndrome

Describe the forms of treponema pallidum infection
· Primary

· 3 weeks after contact

· Single, firm, nontender, raised red lesion (chancre) at site of invasion

· Secondary

· 2-10 weeks after primary infection

· Diffuse rash, especially palms / soles

· White oral lesions, fever, lymphadenopathy, headache, arthritis

· Tertiary

· Years after primary infection

· Active inflammatory lesions – aorta, heart, CNS

· Quiescent lesions (gummas) – liver, bones, skin

· Congenital

· Late abortion, stillbirth, neonatal death
· OR Symptoms become apparent in childhood
· Cutaneous rash

· Osteochondritis – collapse of nasal bridge

· Periostitis – tibial bowing

· Peg shaped incisors

· Keratitis

· CN VIII deafness

What is primary TB?
· Caused by Mycobacterium tuberculosis

· Occurs in those lacking previous contact

· Single lesion (Ghon focus) occurs, adjacent to the pleura, in the midzone of the lung

· Consolidated focus of granulomatous inflammation (nodular collections of epithelioid macrophages, and giant cells, usually surrounded by a rim of lymphocytes)

· Acid fast stain shows the bacillus in early lesions

· Old scarred lesions may have no visible organisms on microscopy / staining, but have infective organisms still present

· The organisms spread to the ipsilateral bronchial / hilar lymph nodes to form the Ghon complex

· Usually there is no progression from this point, and local scarring / calcification only

· Occasionally the complex enlarges +/- dissemination

· Usually asymptomatic

What is secondary TB?
· Active infection in a previously-sensitised individual

· Usually reactivation of dormant bacilli from primary lesions

· Occasionally due to an exogenous source

· Usually occurs in the apices (because PO2 is high)

· Forms

· Cavitary fibrocaseous TB

· Tuberculous bronchopneumonia

· Miliary TB

· Symptoms

· Insidious fever

· Night sweats

· Weight loss

· Productive cough with haemoptysis

Where does TB disseminate to?
· Spreads haematogenously

· Miliary TB shows many minute foci, in many organs (especially liver, bone marrow, spleen, kidneys)

· Isolated organ TB – usually adrenals, kidneys, bone, female genital tract
Virus coat


HBsAg





DNA Polymerase





Nucleocapsid


HBcAg


HBeAg





Double-stranded DNA





Months





HBsAg





HBcAg





Symptoms, ALT, Bili





AntiHBc





AntiHBs





1





2





3





4





5





6








PAGE  
72

