SUBMODULE B-7





GENERALIZED INFECTIONS





	This is the submodule we have all been waiting for!  These are infections that involve more than one system.  Usually they are the result of bacteremia or viremia.  In some cases (e.g., AIDS) the agent will infect blood cells.  Although this can be considered a single system we view it as a generalized infection because the consequences are far-reaching.  The list below is not complete (see if you can finish it because I can't...sarcastic note from me).  Many of these diseases are zoonoses (transmitted by animal vectors or residing in animals).  These diseases are marked with a "Z."  Read Schaechter, Ch. 69 for an overview.





		Also, at this point, you may want to take a look at the chart on the final page of the 		module handout.  It acutally deals with recent examples of emerging infections and 		probable factors for their emergence, but it seem to fit in here to me.





I.	Most Important Organisms


	A.	Bacteria


			1.	Salmonella typhi


					*	We covered this back in the GI submodule under "Enteric fever."





Z			2.	Borrelia burgdorferi


					*	Transmitted to humans by the bite of the Ixodes deer tick.


							* I. dammini ticks in the eastern and central states and I. pacificus in the west.


					*	Causes Lyme disease, which is initially characterized by chronic migratory 						erythmaotus skin rash, fever, myalgia and joint pain and often some evidence of 						meningeal irritation.


					*	Sometimes the patient may develop meningoencephalitis, evidence of myocarditis 						and a recurrent arthritis, though insidious in onset, can be debilitating.


					*	The offending spirochete is most easily visualized with Giemsa or Wright stain.





				Clinical Aspects of Lyme borreliosis


					*	Begins with a primary lesion, followed by a period of spirochetemia associated with 						fever and generalized manifestations of illness and finally persistence of viable 						spirochetes in various organ systems leading to immunologically mediated damage.


					*	Primary lesion, known as erythema chronicum migrans, occurs at the site of the 						tick bite, beginning as a macule or papule that expands to become and annular 						lesion with a raised, red border and central clearing.


					*	The center of the lesion may become necrotic and new adjacent rings may 						form.			


					*	Metastatic lesions may develop.


					*	If left untreated, the skin lesions disappear over a period of weeks, but 						constitutional symptoms may persist for months.


					*	The second stage of the disease begins weeks to months after the resolution of the 						primary lesions and generally involves the nervous system, the heart or both.		


							* 		~ 15% of patients develop neurologic abnormalities, including facial palsy, 									which completely resolves within several months.


							* 		~ 10% of patients develop heart problems, usually A-V block.  Acute 									myocarditis can also develop.  Cardiac abnormalities usually resolve within 									weeks.


					*	Third stage is marked by arthritis that develops in 2/3 of patients, occurring weeks 						to years after the initial infection.  Typically the arthritis strikes the large joints, 						particularly the knees.


					*	In ~ 10 % of patients, the arthritis becomes chronic with erosion of the bone and 						cartilage.  There appears to be some genetic predisposition for this chronicity:  						HLA types DR4 or DR2.


	


				Diagnosis and Treatment of Lyme borreliosis


					*	Though B. burgdoferi exists in blood, CSF and synovial fluid, microscopic 						examination of these fluids is usually unimpressive.  


					*	Further, culturing B. burgdogeri is pretty difficult to culture.


					*	Diagnosis is serologic, relying on the demonstration of circulating antibodies to the 						borrelia in the blood.


					*	Antibody development usually takes ~ 4 wks to develop, but once it appears, IgG 						are almost uniformly present in symptomatic patients thereafter.  EIAs are used to 						identify the antibodies. 


					*	Westerns are sometimes used in diagnosis with improved specificity compared to 						EIAs, but these tests are not really standardized.


					*	Basically there is no test that provides both sensitivity and specificity for this 						spirochete.


					*	Treatment early in the course of the disease includes doxycycline, amoxicillin and 						erythromycin. 


					*	Be aware that ~ 15% of patients experience a Jarisch-Herxheimer-like reaction 						early in the course of treatment (due to the massive bolus of spirochetal antigens 						released into the bloodstream).


					*	In the second and third stages of the disease, prolonged administration of parenteral 						penicillin or cetriaxone is usually necessary.


					*	In general, Lyme disease is rarely fatal, but it can become chronic, especially 						arthritis.





Z			3.	Brucella sp.


					*	This Gram-negative coccobacilli causes brucellosis (undulating fever).  Does this 						make you think of dancing cows, too?


					*	In humans, the RES is the primary target, producing a prolonged febrile systemic 						illness.


					*	The bug requires an aerobic environment and an enriched culture medium for 						growth.		


					*	Has surface protein-LPS A (B. abortus) and LPS M (B. melitensis) antigens


					*	Humans acquire the infection by occupational exposure (slaughterhouse workers) 						or consumption of unpasteurized dairy products.  Organisms may gain access 						through cuts in the skin, contact with mucous membranes, inhalation or ingestion.


					*	There are ~ 150-200 cases/yr.


					*	The organisms are carried within PMN leukocytes through the lymph to the 						systemic circulation.  Intracellular events in the macrophages determine the 						outcome of infection.


					*	If not controlled locally, infection progresses in the form of small granulomas in the 						RES sites of bacterial multiplication and bacteria are released back into the systemic 						circulation (recurrent disease).


					*	The clinical illness of brucellosis includes a presentation of malaise, fever and chills 						7-21 days post-infection.  There are night sweats, with a pattern of nocturnal 						periodic fever continuing for weeks to 1-2 yrs. 


					*	Chronic illness with body aches, headaches and anorexia can develop.


					*	Splenomegaly may develop and localized infection can develop in the lung, heart, 						bone, brain and GU systems.


					*	Diagnosis is by isolation of Brucella from blood or from biopsied liver, bone 						marrow or nodes.


					*	Treatment is tetracycline, aminoglycosides (streptomycin, gentamicin).


					*	There is a vaccine given to all cattle (but not for humans).  Infected cows are 						eliminated (how's that for a euphemism?).





Z			4.	Listeria monocytogenes


					*	We've already talked about this one.


		


Z			5.	Yersinia pestis


					*	There is a figure in Sherris on p. 442 that you should be familiar with depicting the 						epidemiology of Y. pestis.


					*	Be sure to watch the video on the Plague, V8L, run time 25 min.


					*	Realize that the Plague is still around; in 1994, there was an extensive outbreak of 						the pneumonic form in India.


					*	Facultative intracellular parasite.


					*	The pathogenesis of infection is interesting:


							(1)	First of all, Y. pestis has two reservoirs:  wild rodents and urban rodents.


							(2)	The vector of the bug is the flea.  Y. pestis multiplies in the gut of the flea and 									blocks its foregut.  The next time the flea bites a rodent, the flea regurgitates 									the bug into the bite wound.  These flea-vector can transmit directly to humans 									when their rodent-blood/food supply dies off and they must resort to humans 									for their blood meal.


							(3)	The bug migrates to the regional lymph nodes and the organisms are engulfed 									 by PMN leukocytes.  The organisms by PMNs are killed.


							(4)	Organisms ingested by macrophages survive and produce virulence 									determinants and are now resistant to further phagocytic killing.


							(5)	The bug multiplies in the regional nodes and produces a hemorrhagic 									suppurative necrosis.  The nodes become swollen and painful (buboes).


							(6)	Bacteremia can occur secondary to the bacteria being swept away from the 									swollen nodes into the bloodstream.  The lungs, liver, spleen and meninges can 									be affected.


							(7)	Respiratory spread of this bug can occur, the pneumonic bubonic plague.  									Terminal cyanosis is typical (black death).





					*	The clinical illness begins with a bite and, after an incubation of 2-7 d, fever follows 						with bubo formation in inguinal and axillary nodes.


					*	Without treatment, 50-75% of patients get bacteremia and then die of 						Gram-negative septic shock.


					*	Primary pneumonic plague has an incubation of 2-3 d with fever, malaise and a 						feeling of tightness in the chest.


					*	Cough, bloody, mucoid sputum production, dyspnea and cyanosis, followed by 						death within 2-3 d.  The disease can caused DIC and subQ hemorrhages.


					*	Diagnosis is by direct Gram stain and immunofluorescent stain from bubo aspirates, 						blood or sputum.


					*	Treatment is with streptomycin and tetracycline.


					*	Chemoprophylaxis is with tetracycline.


					*	There is a vaccine containing inactivated bacilli for at risk populations (e.g., 						agricultural workers). 


		


Z			6.	Francisella tularensis


					*	Apparently this was already assigned in micro (don't you like the randomness of 						assignments?)  Remember that it has special sulfhydryl growth requirements 						(cysteine-glucose agar).


					*	Tularemia is a disease of wild animals (reservoir).


					*	Humans come in contact with the bug by contact with wild animals or through the 						bite of a tick-vector.  There is transovarial transmission in ticks (so you can have 						infected tick babies...actually that means that the tick might serve as a reservoir of 						the disease as well). 


					*	A common infection scenario is skinning wild rabbits on a hunting trip (yum!).


					*	Transmission is by the injection of the organisms by the bite of an infected tick.  						The infecting dose is very low.


					*	After an incubation of 2-5 d, symptoms begin to appear.  							*	The skin at the site of the bite ulcerates and necroses and the organism spreads to 								the local lymph nodes which become sore and tender. As the organism invades the 								RES organs, caseating granulomas form.  Bacteremia often results secondary to 								lymphoid tissue infection.


					*	Infection progresses to cause, besides lymphadenopathy, high fever, headache, chills 						and general malaise (have you ever been sick and not felt bad?) and lesions in the 						liver, lungs and spleen.


					*	Some forms of the disease resemble typhoid fever with febrile, abdominal 						complaints.


					*	This is not a very common disease, there are less than 1/1,000,000 cases per year.  						If you are really worried about contracting this due to your love of wild rabbit, you 						can move to the British Isles where it is not found.  


					*	Naturally acquired immunity appears to be lifelong.  Of course, don't run out an 						play with your bunnies just yet, there is a 5-30% mortality rate with Tularemia.


					*	There are a number of courses the clinical disease can follow:


							(1)	Ulceroglandular form - a local papule at the inoculation site becomes necrotic 									and ulcerative; regional nodes are painful and swollen.  This one has the lowest 									mortality.


							(2)	Oculoglandular form - Follows conjunctival inoculation.  Local lesion is 									painful, purulent conjunctivitis.


							(3)	Typhoid tularemia - If ingestion of the organism is > 108 organisms, there 									may be abdominal manifestations (i.e., you could get a really bad tummy ache).


							(4)	Pneumonic tularemia 


		


					*	Diagnosis of tularemia is usually serologic.  There are a couple of reasons for this, 						but probably the most important is that it is really dangerous to culture this bug!  						You could be minus a few lab workers and that would be no good.  Also, recall that 						the bug has specific growth requirements and also it is not very common, so 						sometimes it is just not something people think of, unless there is a strong history 						indicating it (i.e., your patient just got back from a wild weekend ripe with 						debauchery and rabbit skinning).


					*	Agglutinating antibodies are usually present in titers of 1:40 by the second week of 						illness, rising to 1:320 or greater after 3-4 wks.  Unless previous exposure is 						known, a single, high titer is diagnostic.


					*	Streptomycin is DOC in all forms of tularemia.  Gentamicin may be equally 						effective.  Tetracycline and chloramphenicol are effective, but relapses are more 						common.  So basically, treat this with any aminoglycoside that you have available!


					*	Prevention is by wearing rubber gloves and eye protection when handling 						potentially infectious wild animals.


					


Z			7.	Pasteurella multocida 


					*	Most common cause of an infected dog or cat bites.  Common presentation 						appears ~ 24 post-bite as a diffuse cellulitis with a well-defined erythematous 						border.


					*	Diagnosis can be cultural from an aspirate of pus.


					*	Small, coccobacillary Gram-negative rod that grows on blood agar but not 						MacConkey's.


					*	P. multocida is occasionally isolated from the sputum of patients with 						bronchiectasis.  You just never know what you are going to find in sputum!


					*	Treat with penicillin.





Z			8.	Rickettsiaceae family 


					*	This includes Rickettsiae, Coxiella and Ehrilichia.  Bartonellae (Rochalimeae) are 						not strict intracellular organisms, and they belong to a separate family but they do 						have many of the characteristics of the Rickettsiae.  This material was already 						assigned in micro.


					*	Sherris Table 30.1 (433) is good to take a gander at.


					*	Rickettsia sp. are obligate intracellular parasites; they appear as small, 						Gram-negative rods, visualized by Geimsa stains in cytoplasm infected cells.


					*	Infection of host cell begins by endocytosis of organism, which requires energy 						exchange (rickettsial ADP for host ATP).


					*	Rickettsia infect the vascular endothelium and multiply within the endothelial cells, 						leading to dissemination.


					*	Infection is manifested by fever and headache with widespread focal lesions, 						especially rash.  Locally there is vascular inflammation and obstruction.


					*	Diagnosis is by complement fixation tests 


					*	Know the Weil-Felix reaction, using strains of Proteus to identify various 						Rickettsiae.





			Spotted fever group 


					*	There are many tick-borne rickettsioses in different parts of the world.


					*	In North America, R. rickettsii is the most common, causing Rocky Mountain 						Spotted Fever (RMSF).


					*	RMSF is a pretty common disease in the U.S.; there are over 1100 cases/yr with a 						7% mortality rate.


					*	R. rickettsii is primarily a parasite of ticks (Dermacentor andersoni wood ticks or 						Dermacentor variabilis dog ticks).  These ticks are very slow feeding; it takes them 						about 4 hrs to transmit the disease.  This is why you should always check yourself 						periodically when you are out camping or hiking through the woods.  If you find a 						tick you can usually pinch it off (the are tough suckers, quite literally).  Some 						people try to burn them off, but I don't know if that is such a good idea, 						considering that you can burn yourself in the process.


					*	More than 66% of cases are in children under 15 and are seen between April and 						September.


					*	Disease has a 2-6 d incubation period following bite, and then the patient presents 						with fever, headache, rash, toxicity (I think that this means the patient appears ill 						and sick, i.e., the patient was "toxic."  I'm not sure about this though.), mental 						confusion and myalgia.


					*	Rash develops on the 2-3 d of illness as small erythematous macules that become 						petechial (hence "spotted").  The spread of the rash is from the extremities to the 						trunk.  There is palmar and plantar rash (this is not normally seen in viral infections).


					*	Severe complications may occur, including DIC, encephalitis and heart failure.


					*	Rickettsial multiplication in endothelial cells causes vasculitis, then thrombosis,	 						leakage of RBCs and resultant rash and petechial lesions.


					*	OX-2 and OX-19 (+) for diagnosis 


					*	Therapy is highly effective if given in the first week:  Tetracycline or chloramphenicol 						are DOCs.  


						NOTE THAT SULFONAMIDES MAY ENHANCE DISEASE!





			Rickettsial pox 


					*	Benign, self-limiting disease caused by rodent mites.  Usually last ~ 1 wk.  


					*	Caused by R. akari (mice are reservoir and mouse mites are the vector).


					*	Biphasic illness, with the first phase being a local lesion at the bite, starting as a 						papulovesicule and developing into a black eschar.


					*	Second phase is a diffuse rash distributed randomly in the body which becomes 						papulovesicular and develops into black eschars (translation:  it looks like chicken 						pox).


					*	Gives no positive Weil-Felix reactions


					*	Recovery is spontaneous, but it can be treated with chloramphenicol or tetracycline.





			Typhus group


					*	Primarily a louse borne typhus fever.


					*	Acute, infectious disease caused by R. prowazekii.


					*	Infections are seen more frequently during times of war and famine.


					*	There is no transovarian passing on to the baby lice.


					*	1-2 wks after the louse bites, the person develops a high fever, headache and a 						maculopapular rash that appears first on the trunk and spreads to the extremities 						(this is opposite of RMSF).  Death or recovery occurs in 15-20 days.


					*	Complications can include myocarditis and CNS dysfunction.


					*	In the untreated disease, the fatality rate is directly proportional to advancing age 						from 10% to as high as 60%.


					*	Gives OX-19 (+) reaction


					*	Disease is treated with tetracycline or chloramphenicol.  There is a killed vaccine 						available for high risk groups.  The best way to control this is to love your 						neighbor, delouse your neighbor and make sure your neighbor is clean (i.e., no war, 						no lice and good sanitation).





			Brill-Zinsser disease


					*	Mild, sporadic form of typhus fever which occurs only in people who have 						recovered from epidemic typhus.


					*	Relapse may involve fading immunity to rickettsiae that have remained dormant in 						RES cells.  Latent infection in humans is a reservoir of disease between epidemics.





			Murine typhus


					*	Endemic flea-borne typhus caused by R. typhi that is clinically indistinguishable 						from the louse-borne epidemic form caused by R. prowasekii but the sequelae are 						far less severe.


					*	Transovarian passage of this disease does occur in the rat flea vector (rats are the 						reservoir).


					*	Illness includes headache, fever and myalgia with a maculopapular rash that starts 						on the trunk and spreads to the extremities.


					*	Fever may last for 12-14 d in the untreated patient, while treatment with 						tetracycline or chloramphenicol reduces the course to 2-3 d.


					*	Gives OX-19 (+) reaction and causes testicular swelling in guinea pigs.


					*	R. typhi and R. prowazekii are so closely related that infection by one induces 						immunity to the other.





			Scrub typhus


					*	Endemic in Southwest Pacific, Southeastern Asia and Japan and R. tsutsugamushi is 						transmitted by the bite of a mite. 


					*	Rat mites are the vector and rats the reservoir; transovarian passage of the disease 						does occur in the mite.


					*	Necrotic eschar at the site of the bite on the extremities, after an incubation of 1-2	 						wks, accompanied by headache and fever.  Rash, lymphadenopathy, 						hepatosplenomegaly and conjunctivitis may follow.


					*	OX-K (+) reaction.


					*	Treat with tetracycline or chloramphenicol.





			Q fever caused by Coxiella burnetii


					*	Q fever is a respiratory infection that we talked about earlier.


					*	It is transmitted by the inhalation of dust contaminated with byproducts of infected 						animals.


					*	Multiplication occurs in the phagolysosome;  Coxiella has a particular affinity for 						the RES system.


 					*	Systemic infection can occur with or without pneumonitis.  Presentation includes 						fever, chills, headache, possibly dry cough and patchy interstitial pneumonia.  There 						is no rash.


					*	Hepatosplenomegaly is common.


					*	Some complications include myocarditis, pericarditis and endocarditis.


					*	Gives no positive Weil-Felix reactions.


					*	Treat with chloramphenicols.





			Ehrlichia


					*	Tick borne and WBC associated disease; similar to RMSF without the 						rash.	


					*	Characteristic ehrlichiial intracytoplasmic inclusions within WBCs (Sherris, 437).





			Rochalimaea


					*	Grows on artificial media and causes louse-borne trench fever, with sudden onset of 						chills, headache, relapsing fever and a maculopapular rash on trunk and abdomen.





B.	Viruses (many of these were discussed previously)


	1.	Epstein-Barr virus


			*	Causes infectious mononucleosis, Burkitt's lymphoma and nasopharyngeal carcinoma.


			*	This virus is ubiquitous in developing countries; nearly all children are infected by age 5.  				In industrialized countries, infection occurs in 50% of people by age 20-25 and over 				90% of people by age 40.


			*	Infection in early childhood tends to be asymptomatic.


			*	If first exposure is delayed until adolescence or early adulthood, mono often ensues.


			*	Recall that this is heterophile positive, reflecting polyclonal stimulation of B cells to 				start synthesizing Ig of diverse specificity.





	2.	Human immunodeficiency virus (HIV)


			*	This is a very important current topic.  Read Chapter 41 of Sherris for a good and 				complete description.  You must understand viral characteristics to understand current 				research and treatment principles.  Review this on your own.


			*	Are lentiviruses (lente is slow in Latin) and retroviruses (diploid ssRNA).


			*	Enveloped (know gp 120 - v. important for attaching to CD4+ cell receptor and gp41 				important for viral-host PM fusion, both encoded on env gene).


			*	Look at Table 41.1 in Sherris for a run down of retroviral proteins (543) and Table 				41-2 for the HIV regulatory proteins.


			*	Please be aware that HIV+ patients are only labeled "AIDS" patients when their 				T-cell count drops below 200.





			1.	Epidemiology of HIV infection


					*	Transmission is sexual, perinatal and by exposure to body fluids.


					*	Risk of transmission from accidental needle stick is very low.


					*	No insect transmission (people still ask!) and, though the virus is present in saliva, 						tears and urine, these fluids are not infectious.


					*	In U.S., highest rates are among male homosexuals (due facile spread via tearing 						fragile rectal mucosa) and bisexuals, IV drug abusers and prostitutes (might have 						something to do with increased frequency of drug abuse combined with lax sexual 						behavior in this population).


					*	Millions of people worldwide are infected with HIV and the numbers are growing, 						except in the U.S. (according to the latest breaking news stories as seen on your 						national evening news).	





			2.	Pathogenesis of HIV infection


					*	Tropism for CD4+ and other cells (T cells, monocytes and macrophages, esp. but 						also enterocytes, renal epithelium and astrocytes).


					*	Latency due to proviral changes - nef gene promotes latency.


					*	Disease progression - vif is antilatency gene


					*	Brain and bowel cells are primary non-CD4+ targets of virus, unclear why this is.


					*	Primary immune defect is due to reduced number of viable CD4+ helper T cells, 						both absolutely and relative to CD8+ suppressor T cells.  The loss of cells is due 						both the viral mediated destruction of the cells and the host's own cell response 						against infected cells (recall antibody dependent cell-mediated cytotoxicity) directed 						at gp120 expressed on CD4+ cell surface.


					*	Also there is polyclonal expansion of B cells, possibly associated with other viral 						infections of these cells.


					*	Put succinctly, the cell-mediated immune system is basically wiped out and the 						humoral immune system is in overdrive against HIV so it is too busy to worry about 						dealing with other antigens it may encounter.  Take from the readings what you will.





			3.	Clinical Manifestations of HIV positivity


					*	At first, usually asymptomatic or may present as a mono-like infection, occasionally 						with aseptic meningitis.


					*	During this time the virus integrates into host genome and the infection is set for life


					*	~ 50% of HIV+ develop serious complications secondary to depressed immunity 						within 10 yrs.


					*	Disease can manifest in one of three ways:


							(a)	A persistent generalized lymphadenopathy syndrome, characterized by enlarged 									lymph nodes at multiple sites persisting longer than 3 months.


							(b)	AIDS related complex, or the presence of 2 or more signs and symptoms such 									as fever, fatigue, diarrhea, weight loss and night sweats, together with 									laboratory findings indicating immune dysfunction.


							(c)	Full-blown AIDS, which involves the occurrence of opportunistic infections, 									malignancies (e.g., Kaposi's sarcoma), progressive wasting and/or 									encephalopathy.


						*	50% of AIDS patients develop PCP (this is the AIDS defining illness in these 							patients).


						*	Some common opportunistic infections in patients with AIDS include:





			(1)	Protozoan


						* Pneumocystosis (P. carinii classification uncertain, but likely in most, PCP)


						* Toxoplasmosis


						* Isospora belli infection


						* Cryptosporidiosis 


			(2)	Fungal


						* Cryptococcosis (CNS manifestations)


						* Candidiasis (thrush)


						* Disseminated histoplasmosis


			(3)	Mycobacterial


						* Disseminated TB (esp. extrapulmonary)


						* Mycobacterium avium-intracellulare complex infections


			(4)	Viral 


						* Persistent mucocutaneous herpes simplex


						* Pulmonary CMV, retinitis, GI or disseminated infections


						* VZV, persistent or disseminated


						* Progressive multifocal leukoencephalopathy





						*	Be aware that alot of the encephalopathies can progress to dementia and coma.


						*	Causes of death secondary to AIDS differs from country to country.


						


			4. 	Diagnosis of HIV +


						*	Detection of HIV antibody by ELIZA and Westerns (target protein is specific 							antibody against HIV viral envelope and core proteins) for confirmation.


						*	Usually takes a couple of weeks after infection before patient is seropositive.


						*	Look at the pictures of the gels in Sherris (554) and marvel at their lack of 							background.


	


			5.	Treatment


						*	Right now zidovudine (AZT) is the main DOC to slow progression, but it does not 							effect a cure.


						*	Prophylactic TMP/SMZ & pentamidine aerosols are used to prevent opportunistic 							PCP in patients.





			6.	Prevention


						*	You'd better know all of this stuff already!





		3.	Herpesvirus hominis types 1 and 2


	


		4.	Mumps virus


	


		5.	Measles virus


	


		6.	Rubella virus





		7.	Cytomegalovirus





		8.	Enteroviruses





		9.	Hepatitis viruses


			* 	The viral hepatitides are considered here although their modes of transmission differ.


			* 	You can read Sherris 547-558 or Schaechter Ch 41.  Some of this is a review.  Know 					viral hepatitis and hepatic necrosis (go back to GI submodule and read all about this).


			* 	Please look at p. 41 of the module handout, combined with your own micro review of 					all of the different hepatitis viruses and the stuff in the GI submodule.





Z	10.	Togaviruses


			* Recall the arboviruses from CNS submodule, EEEV, WEEV, VEEV - go look at 				 them again if you need a refresher.





Z	11.	Flaviviruses


			* Yellow fever virus, St. Louis encephalitis virus and dengue fever virus


					*	Yellow fever - acute infection which causes liver damage and jaundice, 						characterized by sudden onset of fever, chills, headache, nausea and vomiting.


							* Infection occurs in central Africa, South and Central America and the Caribbean.


							* Mosquitoes are the vectors and monkeys and humans are the reservoirs.


							* There is a live, attenuated vaccine


					*	Dengue fever (break-bone fever) - characterized by headache, fever, backache, 						fatigue and severe pain in the joints and muscles.  Two types of manifestations, both 						show inflammation, shock and hemorrhage.  Mortality is 10%.


							* Infection occurs in Middle East, Africa and the Caribbean.


							* Mosquitoes are the vectors and monkeys and humans are reservoirs.





Z	12.	Bunyaviruses


			* California encephalitis virus and Hantavirus (Korean hemorrhagic fever virus)





Z	13.	Arenaviruses


			* 	Lymphocytic choriomeningitis virus (this was back in CNS submodule)


			* 	I'm not sure why the Lassa fever virus was not mentioned here.  It causes a severe, 					often fatal hemorrhagic fever characterized by multiple-organ involvement.  The 					disease begins slowly with fever, headache, vomiting and diarrhea and progresses to 					involve the lungs, heart, kidneys and brain.  A petechial rash and GI tract hemorrhage 					ensue, followed by death from vascular collapse.





Z	14.	Filoviruses


				*	Marburg Disease - hemorrhagic fever viral reservoir is African monkeys 


				*	Ebola virus - causes disease in humans and subhuman primates with a high mortality 					in symptomatic patients (as with Marburg viral infections).  Reservoir appears to be 					small rodents. 


				*	Both diseases appear to be similar to the Lassa fever caused by the arenaviruses, 					including fever, shock and hemorrhagic.  I don't think the patient lives long enough 					to get to the stage of overt hepatosplenomegaly and myocarditis.





	15.	Smallpox


				*	Gone





	16.	HHV 6


				*	Roseola infantum (exanthem subitem)





Z	17.	Bartonella (Rochalimaea) henselae			


				*	Cat Scratch Fever, a subacute, self-limiting lymphadenitis and variable patterns of 					fever.  Often preceded by a cat scratch which produces pustular lesion and 					involvement of the regional nodes.


				*	Causes a granulomatous inflammation.





C.	Diseases considered to be of microbial etiology or induced by vaccination  (many of these 	were discussed previously)


	1.	Guillian Barre Syndrome


			*	We'll talk about this in neuro.  Relevancy here is that in the 70's a lot of people came 				down with this peripheral neuropathy after receiving the swine flu vaccine.  This 				scared a lot of people off from getting the flu shot in years since.





	2.	Juvenile diabetes mellitus


			*	There appears that in some cases there is an association between Coxsackievirus B 				infection and insulin-dependent diabetes.  This is probably due to viral mediated 				damage of pancreatic b cells


	


	3.	Myocarditis


			*	Following Coxsackie B infection





	4.	Reye's Syndrome


			*	Encephalopathy with fatty infiltration of viscera.  An acute, noninflammatory process, 				usually observed in childhood, in which cerebral edema, hepatic dysfunction and 				hyperammonemia develop within 2-12 days after the onset of a systemic viral 				infection. 


			*	Influenza A and B and VZV have all been implicated; precise pathogenesis is 				unknown.





			SUBMODULE B-8





DIAGNOSTIC TESTS AND IMMUNIZATIONS





* All of this material is basically the stuff that we learned about diagnostic tests and immunization                  	schedules in the Med I Immunology Module and the Epidemiology Module in Med II.





I.	Active and Passive Immunizations





	Look at Sherris Appendices 12.1 to 12.3 they are very important.  Do not memorize 12.1, but 	be aware of the schedule of administration or of the indications, but do know the types of 	vaccines available for each disease.  Read appendix 12.2 for familiarity (translation: Know 	it like your reflection in the mirror).  In appendix 12.3, KNOW the type of preparation and 	indications.  GO LOOK AT THE TABLES RIGHT NOW!





		Please look at pages 44 and 45 of the module handout for tables of the licensed vaccines, 		toxoids, immune globulins and antitoxins available in the U.S.


	


		Active immunization - Stimulation of the body's immune mechanisms through the 		administration of a vaccine.


					(1)	Give patient either live and attenuated organism or killed organism or coat 								proteins or toxiod.


					(2)	Usually results in a subclinical or mild illness in patient


					(3)	Live vaccines provide both local and durable humoral immunity.


					(4)	Killed or subunit vaccines such as influenza, rabies and typhoid vaccines or 								diphtheria or tetanus toxoids provide immunogenicity without infectivity.


					(5)	Nonliving vaccines require more antigen and several inoculations.


					(6)	Immunity develops rapidly with live vaccines, but serious overt disease can result 								in immunocompromised (witness that the Sabin vaccine should not be given to 								AIDS patients).


					(7)	Live attenuated viruses are usually contraindicated in pregnancy due to risk of 								infection and damage to fetus.





		Passive immunization - Through the administration of plasma or globulin containing 		preformed antibody to the desired agent.


					(1)	Used for prophylaxis or therapy of some infections.


					(2)	When the antibody was made in an animal, serum sickness can result in patient.


					(3)	Hyperimmune globulins are purified from patients with super high titers of 								antibody to a specific disease that have resulted from natural exposure or 								hyperimmunization.  Examples include the hepatitis B Ig, rabies Ig and human 								tetanus Ig.





	On page 33 of the Evans book there is a table comparing live and killed viruses (you 		 	should, in theory, know this material from Immunology Med I). 





II.	Diagnostic Tests 


	


		Read Chapter 55 in Schaechter for familiarity.  This chapter together with the lab that Dr. 		Ayers is unaware that we do not have will give you familiarity with what is available at 		present for diagnosis of infectious diseases.  Read the chapter for familiarity.





	* Sensitivity of a test is the likelihood that it will be positive when the pathogen is present.


	* Specificity measures the likelihood that it will be negative if the pathogen is not present.





		A test that is highly sensitive, but not particularly specific, is useful for screening 		purposes.  


			* 	If the test is negative, it is safe to say that the person does not have the disease (or at 					least rule out that pathogen).


			* 	If the test is positive, then a second confirmatory test is required because of the 					significant rate of false positives.


			* 	The confirmatory test must be highly specific, but it need not be very sensitive (we've 					already covered that base).


			* 	It is important to note that the interpretation of a lab result depends not only upon the 					technical accuracy of the method used, but also the prevalence of the disease or 					infection 	in the population to the patient belongs.  For example, in an elderly woman 					with no risk factors, there will be far more false-positives than false-negatives for HIV.


			* 	On page 30 of the Evans book on viral epidemiology (available in the ISP library) 					there is a table listing some of the causes of False-Positive and False-Negative tests in 					viral diagnosis.  





III.	Diagnosis of Infections by Culture


	


		Culturing is usually the most specific method for establishing the presence of a particular 		pathogen in a patient sample, although in many situations this is just not practical (e.g., if 		the bug has very fastidious growth requirements, it is dangerous to lab workers, etc.).


			* 	In some situations, such as an abscess, the goal is to recover any and all of the 					microorganisms present.


			* 	In other situations, culture media is chosen to be selective for a certain suspected bug.


			* 	Contamination with normal flora is a problem.


			* 	Sensitivity at times can leave something to be desired.	


			* 	Blood culture - usually involves spinning down blood, which lyses RBCs.  The 					organisms are collected at the bottom of the tube (they pellet out) and plated.


			* 	Radiometric culture systems involve a labeled soluble nutrient, which is converted into 					an insoluble form in proportion to the growth of the organism and is no longer 					detectable in sol'n.  This sensitivity test detects growth of organism before visible 					turbidity develops (this is how you can tell your bugs are growing, measuring 					absorbance or, if you have a lot of growth, your media broth is cloudy.)





IV.	Diagnosis of Infections by Microscopy





			Nearly all helminthic and most protozoal infections are diagnosed this way.  Many fungal 			pathogens have characteristic features.  Most bacteria are morphologically too simple to 			permit microscopic identification; syphilis is an exception (darkfield).   


			Stains are important.


			Antibody-based identification - direct fluorescent antibody (DFA) test for 			Legionnaire's disease, Legionella antibodies are conjugated with fluorescent compound; 			the patients specimen is fixed and coated with the antibodies; the antibodies will stick to 			Legionella if present and the slide will fluoresce.


			Measurement of the Antibody Response to Infection - Serological tests:  			agglutination, latex agglutination, hemagglutination, complement fixation and 			neutralizing antibody tests.


			* 	In all of these tests, the amount of specific antibody present in the patient's serum is 					quantified by testing dilutions of the serum.  The highest dilution of the patient's serum 					that still has the measured function is the positive titer for that assay.		


			* 	Newer serological tests do not depend on antibody function but rather measure the 					presence of specific antibodies directly.  Most of these are solid phase assays, 					including ELISAs and indirect fluorescent antibody tests.





V. 	Diagnosis of Infection by Detecting Microbial Macromolecules


	


		Detection of antigens or nucleic acid sequences - specific to a particular pathogen.


			* 	Disadvantages include imperfect specificity, the ability to study further the pathogen, 					and the need to perform separate tests for each suspected antigen.


			* 	Advantages include rapid diagnosis and greater sensitivity in certain settings.


			* 	The tests are like serological tests in reverse, using microbial antigen to capture 					antibodies, which are bound to solid support (e.g., latex agglutination).


			* 	ELISA and radioimmunoassays are also used for antigen recognition.


			* 	Probe hybridization techniques (e.g., Northerns & Southerns) for nucleic acid analysis


			* 	PCR is used for amplification of a specific sequence of genomic acid (sequence is 					defined by the primers used for amplification).





VI.		Principles of Epidemiology





	Please look at Table 73.1 in Schaechter (888) for a review of some modes of transmission. 





			Epidemiology is the study of the determinants of a disease in a population.  The practical 			purpose is to control the spread of disease, either by limiting microbial transmission or 			alternating the susceptibility of a population.





			Epidemiological Methodology


			* An epidemic investigation is undertaken when there is an increase in the number of 				cases of a disease over what is considered to be the norm or standard.


			* Case definition - a set of clinical criteria that must be established to determine who has 				the disease.


			* Time characteristics include time of onset of the disease and its duration; also includes 				incubation period, which cannot be determined until the etiology of the disease is 				known.


			* Place characteristics are primarily the site of residence and the area in which the 				affected cases lived.  Can include place of work for occupation-related illness.


			* Personal characteristics include age and sex and any possible genetic predisposition.


			* Is the disease communicable?  Use a case control study:  matching of the cases with a 				similar group of control or unaffected persons.  After matching of relevant factors, the 				epidemiologist looks for any differences between the two groups that may suggest 				possible risk factors.  For example, in Lyme disease, affected individuals were more 				likely to have pets.





