HSS Final Exam Review

PARATISM

· Very common
· Intimate and obligatory symbiotic relationship between two organisms of different species 
· Parasite is metabolically and physiologically dependant on host

Definitions
· Host:  organism which is the home or food sourse for parasite
· Intermediate host: secondary home (how parasite gets to host to host)
· Vector: how parasites gets from host to host (a tick is a vector) 

“Success” of parasites
· Prevalence in hosts
· Number of host species available 
· Geographic range
· Number of offspring
· Available routes of transmission

Transmission
· Person to person
· Water
· Food
· Zoonotic
· Insect vectors
· Blood/organ transplant
· Congenital
· Penetration through skin
· Sexual contact
PARASITES AND PARASITIC INFECTIONS

Protozoa (unicellular)

Giardia lamblia 
· Most frequently identified intestinal parasite 

Symptoms
· Retardation of growth and development in young children 

Prevalence
· Most common protozoan 

Life cycle
· Usually one or more forms of a parasite when it is inside us 
· Difficult to develop vaccine because they come in multiple forms 
· Trophozoites in small intestine 
· Become cysts and shed in faeces 

Diagnosis 
· Identification of cysts in faeces by microscopy
· Can use immunofluorescence microscopy 
· Detection of antigens in faeces (direct ELISA)
· If no antigens in stool can use “string test”

Treatment
· Treatment exists
· Has become resistant to anti-parasitic drugs 

Public health education
· Backpackers drinking raw surface water are at risk 

Trichomonas vaginalis
· most common sexually transmitted disease 
· requires mucous membrane contact

Symptoms 
· half people are asymptomatic 
· vaginitis with itching, foul-smelling, frothy discharge 
· males usually asymptomatic but occasional urethritis and prostatitis 

Diagnosis  
· Easier to see in microscopy 
· Vary in size 

Treatment 
· 2 drugs
· Major problem is finding out who you’ve infected 


Entamoeba histolytica
· Common in developing tropical countries 

Symptoms 
· Bloody and mucoid diarrhea 

Diagnosis 
· Microscopic identification of trophozoites or cysts in faeces or in lesions 

Treatment 
· See in many different forms therefore it makes it difficult to find treatment 

Control
· If endemic problem, do not use tap water as it contains organism 


Toxoplasma gondii
· Severe in immunocompromised/congenital infections 

Transmission
· Ingestion of raw or undercooked meat
· Playing in soil or sand

Symptoms 
· Problem of the lymph nodes 
· 1) Immunocompetent host
· 90% asymptomatic 
· 2) Immunocompromised host 
· Pneumonia
· 3) Congenital infection 
· Passing to unborn child 

Treatment 
· Diagnosis is based on serological assays
· Antibodies and antigens interaction 

Precautions against infection
· no touching cat litter for 3 years upon pregnancy 
· very young cats actively shed oocysts 




Malaria (Plasmodium spp.)
· caused by plasmodium species
· single celled parasites

Transmission
· bite from anopheline mosquitoes carrying plasmodium (vector)
· blood transfusion / shared needles
· congenital infection
· “airport malaria”

Symptoms
· Spiking fever and chills
· Plasmodium like to live in RBC
· Once they leave RBC we see spike in fever and chills

Diagnosis 
· Blood smears (thin and thick)

Immunity 
· 2 groups of people are immune
· Sickle cell anemic people
· People of African descent 
· Majority of them are missing 2 antigens on RBC
· Malaria parasite has harder time attaching 

Treatment
· Can be treated 
· Drug resistant is a serious problem 




Cryptosporidium spp. 
· Life threatening in immunocompromised people
· No drug treatment available 

Life cycle
· Sexual and asexual phases

Transmission 
· Auto infection
· zoonotic

Treatment 
· No vaccine

Public health info
· Immunocompromised at risk
· Avoid tap water in endemic areas


Cyclospora cayetanensis

Symptoms 
· Low infectious dose
· Profuse and prolonged diarrhea

Treatment 
· Available

Diagnosis
· Identifying oocysts in faeces through autofluorescence 


Transmission 
· Waterborne 
· Gorillas only known to carry human form

Contamination of foods

Direct 
· Infected pickers 

Indirect 
· Contaminated water used for irrigation of fields 


Metazoa (multicellular)

Enterobius vermicularis (pinworm)
· Not so much health problem more of a nuisance 

Symptoms 
· Comes out of anal region and lays eggs
· May cause itching
· Scratching can cause secondary infections

Diagnosis/Treatment
· Itching is a diagnostic characteristic
· Scotch tape test
· Drug is available 

Control
· Personal hygiene 
· Discourage itching and nail biting 

Trichinella spp.
· makes way to striated muscle
· ingestion of raw or poorly cooked pork

Symptoms
· larvae will make its way to muscle tissues

Treatment 
· steroids to reduce inflammation

Control 
· inspection programs
· cooking properly
· freezing raw meat
· rodent control


Ascaris lumbricoides
· most common human worm infection

Transmission
· ingestion of eggs in soil, fruits/veg, or water 

Symptoms
· asymptomatic or vague abdominal discomfort 
· obstruction of GI tract

diagnosis/treatment
· stool examination through microscopy
· surgery may be required to clean out dead parasites 


Anisakis simplex
· high prevalence in Japan
· homemade sushi

Host
· humans are dead end hosts
· cannot be passed 	
· likes whales or herring

Treatment
· mistaken for appendicitis 
· drug treatment is ineffective 

Control
· inspection of fillets
· sushi must be frozen in order to control


Platyhelminths (flat worms)

Cestodes (Tapeworms)

Diphyllobothrium spp.
· Broad fish tapeworm
· 10m long
· Can clog GI tract

Transmission
· Raw or poorly cooked freshwater fish containing infective larvae 



Symptoms
· Out competes body for vitamin d
· Results in pernicious anemia
· dizziness

Diagnosis and treatment
· stool examination for eggs


Taenia spp.
· 20m long
· 2 species 
· Taenia saginata – likes beef
· Taenia sollum – likes pork

Symptoms
· mild abdominal complaints

Diagnosis
· direct ELISA

Treatment 
· surgery 

Control
· keep pigs sanitary while raisin
· cooking meat readily 

T. solium neurocysticercosis
· infection with larval stage following ingestion of T. solium eggs
· larvae migrate and develop in brain
· intracranial hypertension, hydrocephalus, convulsive seizures 
Trematodes (flukes)

Schistosoma spp.
· free swimming larvae that need to penetrate the skin to enter
· develop in blood vessels around intestine and bladder

Symptoms 
· lymph nodes and liver problems 

Control
· prefers to be in us but will be in snail
· control snail population	
 




















VIRUSES

General Characteristics
· cannot culture, need living cell
· never have both only one, RNA or DNA

What are they made of?
· All viruses are level 4
· Basic components:
· Nucleic acid core -carries genetic code
· Protein coat (capsid) -carries antigens and protects core

Replication
· 5 steps that are same for every virus 

Step 1: adsorption   
· Viruses adsorb to receptors on cell surface

Step 2: penetration and uncoating
· Virus enters cell and releases nucleic acid

Step 3: synthesis of nucleic acid and protein
· Viral nucleic acid redirects the cell metabolism to produce viral protein and nucleic acid

Step 4: assembly-maturation
· Viral components are assembled to form mature virus particles

Step 5: release
· newly formed viruses are released through cell membrane or by lysis

Detecting viral infections

Clinical specimens
· electron microscopy
· direct ELISA
· cell culture 
· 3 steps 
· 1) Cytopathic effect
· 2) Hemagglutination
· 3) Immunofluorescence 

Detection of patients’ immune response
· Antibody detection: immunity test (indirect ELISA)
· Rise in or high antibody amount: diagnostic test


RESPIRATORY VIRUSES

Influenza
· 2 types 
· Type A: major epidemics
· Type B: milder disease
· Decorative spikes on virus
· Have high antigenic variability
· Pandemics 
· infants and elderly more susceptible 
· vaccinate once a year
· paired sera
· helps if you’re asymptomatic
· let’s you know if it’s the first time you have it 


Decorative spikes
· 2 types
· hemagglutinin and neuraminidase 
· HA: Cause agglutination of RBCs
· NA: enables virus to be released from host cell
H1N1
· Flu strain
· Spanish flu
· In every yearly flu shot

H5N1
· bird flu
· H antigen changes

What does the virus look like?
· Termed “swine” flu
· Need at least 1 human specific segment to infect humans

H1N1 2009 vaccine
· Adjuvanted vs unadjuvanted vaccine

Why adjuvant?
· Allows reduction in the amount of antigen
· Costs less to make and can make more

Why new adjuvant?
· Existing adjuvants never worked for flu shot
· Needed for new flu shot

Why controversial?
· Little data for children and pregnant women


Parainfluenza viruses
· Affects primarily infants and young children greater than 5 years
· Causes croup
· No vaccine and no treatment

Respiratory syncytial virus (RSV)
· Major pathogen in children less than 2 years
· There is a treatment but no vaccine

Rhinovirus
· Common cold
· Antigenic variation
· No vaccine
· No cross-immunity, repeated infections

Adenovirus
· Vaccines used in army


ENTERIC VIRUSES
· Grow and divide in GI tract
· Leave GI tract and cause problems elsewhere

Polio virus
· Humans are only natural host
· Cause poliomyelitis 
· CNS problem

Diagnosis
· isolate from stool or CSF
· more dangerous from CSF and lack of time

Polio prevention
· vaccination
· depends on patient’s status

Salk vaccine
· used for immunocompromised
· killed/inactivated

Sabin vaccine
· those who are not immunocompromised
· live attenuated
· localized immunity

Coxsackie viruses

· Aseptic meningitis
· rule out bacteria parasites and fungi
· Herpangina
· mouth blisters
· Pleurodynia
· “devils grip”
· Muscles in intercostals squeeze very hard, clinically presents as heart attack










VIRUSES OF DIARRHEA
· Highly contagious

Rota virus
· Most likely in 17 years or younger
· Highly infectious

Prevention
· Be careful in daycares

Treatment
· Vaccine is available
· Not necessary for every kid

Norovirus
· 18 and above
· Survives very well on inanimate objects
· foodborne

Prevention
· be careful on crew ships

Treatment
· No vaccine

Other diarrheal viruses
· Adenovirus
· Calici- and Astro- viruses


 

VIRUSES CAUSING RASHES

Measles
· Highest infectivity rate
· White spots on tongue
· Starts behind ears, red, raised, and turns brown
· If you survive you have lifelong immunity

Diagnosis
· Direct ELISA
· IgM Ab or IgG Ab

Prevention 
· Immunoglobulin
· Can suppress disease if given within 5 days of contact
· Live attenuated vaccine

Rubella
· German measles
· Very dangerous for non-immune pregnant women 
· Pink and flat

Prevention
· Live attenuated vaccine
· Cannot vaccinate pregnant women since it can cross placenta






Varicella
· Chicken pox
· Member of herpes group
· Virus hides in CNS
· Less dangerous as a child rather than as an adult 

Shingles
· virus replicates out one of the nerves 
· causes localized rash

Prevention
· vaccinate young kids and adults over age of 65

Herpes Simplex Virus
· 1 causes cold sores
· 2 causes genital herpes
· Can treat with antivirals if mother is positive 

Papilloma Viruses
· Family of viruses
· Family causes warts on hands and feet 
· Family causes genital warts
· Associated with cervical cancer
· Vaccine is available 
· Given between 9-26
· Time of becoming sexually active 






VIRUSES CAUSING GLANDULAR ENLARGEMENT

Mumps 
· Bilateral inflammation of parotid glands
· Spread by saliva or respiratory secretions
· Live attenuated vaccine 

Infectious mononucleosis 
· Herpes virus family
· Kissing disease
· Causes problems in the lymph nodes 
· No vaccine 
· Monospot test
· RBC agglutination

Cytomegalovirus (CMV)
· Very dangerous for pregnant women
· Transplant patients
· Disseminated infection can cause transplant rejection 
· No vaccine

HEPATITIS VIRUSES

Hep A
· Liver virus
· Food borne
· Vaccine available
· Good to get as a child
· Leads to lifelong immunity 



Hep B
· Blood borne
· Blood is infected before symptoms present
· Careful handling of blood
· Vaccine available 

Hep C
· Sexually transmitted and blood products
· No vaccine
· Expensive treatment 

Hep E
· Food borne 
· 20% mortality rate in pregnant women

Yellow Fever Virus
· transmitted by vector
· mosquito
· causes haemorrhagic fever with hepatitis 
· High mortality rate 

VIRUSES AFFECTING THE CNS

General diagnosis
· Lumbar puncture x4

Westnile virus
· Mosquito vector
· Humans are dead end host
· Dead birds (crows)
· Standing water

Rabies 
· Always fatal
· Need combined passive and active immunization
· Dead end host

HIV AND AIDS
· Targets T helper cells
· Immune system is paralyzed
· AIDS
· Undergoes many antigenic variations
· No vaccine 
· Treatment available 

NOSOCOMIAL (HOSPITAL – ACQUIRED) INFECTIONS

· Definition: infection acquired by a patient during hospitalization and having its origin in the hospital environment or in a medical procedure

Preventable vs non-preventable
· Preventable
· Bad handwashing 
· Breaches in aseptic procedures in surgery
· Non-preventable
· Immunodeficient patient
· Surgery with perforated organ




Sources for hospital acquired infections
· Environment
· Person to person
· Fomites
· Vector
· Water supply

Fomite vs vector
· Fomite
· Objects or materials likely to carry infections
· Desks, tie, chair
· Vector
· Organism that transmits a disease or parasite from one host to another 

Obvious problems
· Medical activities can cause problems
· Intravenous access
· Urinary catheters
· Surgeries 

Chain of infection 
· Source -> route -> host 

Source 
· Location where microorganisms replicate and disseminate 
· Infected individual
· Inanimate environment 
· Source can be endogenous or exogenous 

Endogenous 
· Patients own flora
Exogenous 
· Outside the patient 

Route
· Way by which microorganisms leave source to get to host (us)
· Contact: direct (person to person)
· Indirect through contaminated objects (fomites)
· Wound dressing, blood soiled needles 
· Water
· Food
· Air
· Vectors (insects)

Host 
· Individual infected with a microorganism carried from the source via one of the routes of transmission 

Control over nosocomials
· Chain of infection must be avoided 
· [bookmark: _GoBack]Most efficient step in stopping is the identification and detection of the source of infection

Source
· Detection and identification of sources
· Isolation of infection
· Treatment of infections
· Elimination of inanimate sources or pests

Route
· Sterilization
· Disinfection
· Adequate housekeeping procedures
Host 
· Asepsis in surgery
· Vaccination
· Protective isolation
· Transplant patients 

Universal precaution
· Now called routine practice 
· Universal precaution does not mean isolation of patient
· Treat every patient as if they are infected 

CLEANING, STERILIZATION, AND DISINFECTION

Physical means
· Heat 
· Radiation
· Filtration

Heat
· Dry heat: oxidation and higher temp
· Moist heat: pasteurization, boiling etc.
· Incineration

Radiation
· Gamma
· UV

Filtration
· if sensitive to heat filter it 

Chemical means
· used for surfaces 
what affects a particular disinfectant?
· Need correct concentration
· Target?
· Dirty kid or dirty kitchen counter 
· Contact time?

Who is strongest against disinfectants?

Spores

Mycobacteria 

Fungi  						     decreasing order of resistance
 
Vegetative bacteria

Enveloped viruses 

Antiseptics and hygienic hand-washing agents

Antiseptics
· Used to inactivate and remove flora (transient and resident) from: 
· hands before surgery 
· site of operation

Hand rubs 
· only removes transient flora 
· contains 60-70% and emollients 
