SPECIAL TOPICS IN VIROLOGY





SUBMODULE C-1





PERSISTENT INFECTIONS





	Sherris chapters 42 and 43 are very good on persistent and slow viruses.  Realize that not all 	are slow viruses and that the papillomaviruses can be considered an STD.





	Slow viruses infections refers to viral infections that go unrecognized and undetectable for a 	long time until it produces a slowly progressive disorder, one that is characteristically fatal.





	Be sure to read the copy of the article on prions from the January '95 issue of Scientific 	American in the ISP library.  The module authors feel it is an important reading.  I just 	thought it was a really good time...this is a very exciting field in virology right now.  The 	winner of the Nobel Prize in Medicine this year works with prions.  Hot stuff!





Sherris Chapter 42:  DNA Tumor Viruses





	Only three groups of DNA viruses have been positively associated with human tumors:


		(1)	Epstein-Barr virus (EBV)


		(2)	Hepatitis B virus (HBV)


		(3)	Human papilloma virus (HPV) 





	Only a small proportion of infected individuals develop tumors; the mechanism is not clear, 	but cofactors are almost certainly required.  Polymaviruses produce tumors in vitro, but not in 	vivo.





1.	Epstein-Barr Virus-Associated Tumors


	*	African Burkitt's lymphoma (this head/neck malignancy is #1 cancer of childhood in Africa)


	*	Nasopharyngeal carcinoma


	*	Cofactors predisposing to tumor are unknown, may be HIV.


	*	EBV infects B lymphocytes (transforms them in vitro) and epithelial (nasopharyngeal) cells


	*	The viral genome is integrated in transformed cells, or exists as extrachromosomal plasmid.


	*	Chromosomal translocations in Ig genes occur in Burkitt's lymphoma and activate 		oncogenes.


	*	Some breakdown in immune surveillance probably contributes to oncogenesis.





2.	Hepatitis B Virus-Associated Tumors


	*	Chronic hepatitis B may result in hepatocellular carcinoma long after infection.


	*	Integrated viral DNA can be found in nearly all hepatocellular carcinomas.


	*	The virus probably activates cellular oncogenes.


	*	Tumors could also result from mutations in regenerating liver cells.


	*	This tumor is potentially preventable by immunization.





3.	Papillomaviruses and Associated Tumors


	*	These are members of the papovavirus group (along with polyomaviruses) that cause 		epidermal papillomas and warts.


	*	Human papillomaviruses have been identified in plantar warts, flat and papillomatous of 		other skin areas, juvenile laryngeal papillomas, and in a variety of hyperplastic epithelial 		lesions, included cervical, vulvar and penile warts and papillomas.


	*	There are many genotypes (over 50) that are associated with specific diseases.


	*	In some cases, tumors caused by these viruses can become malignant.


	*	Epidermodysplasia verruciformis is a malignant disease with a genetic basis that results in 		unusual susceptibility to HPV types 5 and 8, which produce flat warts.	


	*	About 1/3 of affected patients develop squamous celled carcinoma from these lesions.


	*	Twelve genotypes are found in human lesions.  Types 16, 18 and 31 may progress to 		malignancy.  These are most frequently associated with carcinomas of the cervix.


	*	The viral genome (integrated or plasmid) carries transforming genes.





Sherris Chapter 43:  Persistent Viral Infections of the CNS





	Most persistent viral infections involve well-differentiated cells, such as lymphocytes and 	neuronal cells.  They can be classified as follows:


	(1)	Diseases associated with conventional viral agents that possess nucleic acid genomes and 			protein capsids, induce immune responses, and can be grown in cell culture systems.


	(2)	Diseases associated with unconventional viral agents, which are small, filterable 			infectious agents transmissible to certain experimental animals, but that do not appear to 			be associated with immune or inflammatory responses by the host and have not been 			cultivated in cell culture.





	Viral persistence can result from integration of viral nucleic acid into the host genome, 	mutations that interfere with viral replication or antigenicity, failure of host immune systems to 	recognize virus or infected cells, or perhaps because the causative "virus" is itself encoded in 	the normal host cell genome.





I.	Diseases Associated with Conventional Agents


	A.	Subacute Sclerosing Panencephalitis


			*	Discussed previously (a couple of times!)


			*	It is a chronic measles infection of children characterized by personality, intellectual, 				motor and autonomic impairment.





	B.	Progressive Post Rubella Panencephalitis


			*	Rare degenerative disorder similar to the above but is related to persistent rubella virus 				infection of the CNS.


			*	Most often seen in adolescents who have had congenital rubella syndrome.





	C.	Progressive Multifocal Leukoencephalopathy (PML)


			*	Rare, subacute degenerative disease of the brain found primarily in adults with other 				chronic disease such as AIDS and other immunocompromises.


			*	Impaired memory, confusion, visual disturbances, seizures and visual abnormalities.  			*	Progressive to death in 3-6 months after onset of symptoms.


			*	Includes foci of demyelination, secondary to viral damage to myelin-synthesizing cells, 				surrounded by giant, bizarre astrocytes containing intranuclear inclusions.


			*	Disease is associated with papovaviruses, including JC virus.





	D.	Persistent Enterovirus Infection in Immunodeficient Patients


			*	Patients with congenital or severe acquired immunodeficiency, especially those with 				agammaglobulinemia, may develop a chronic CNS infection due to an echovirus or 				other enterovirus.


			*	Headache, confusion, lethargy, seizures and CSF pleocytosis are common 				manifestations.  


			*	Temporary improvement can be made with hyperimmune globulin administration.





	E.	AIDS Dementia Complex


			*	HIV causes persistent infection of the CNS in as many as 50% of those with 				symptomatic CDC class III or IV infection.


			*	Course varies from mild subacute illness to severe progressive dementia.


			*	Severe loss of mental acuity with progression to severe memory loss, depression, 				seizures and coma.  There is cortical white matter atrophy.


			


II.	Diseases Associated with Unconventional Viral Agents


	A.	Subacute Spongiform Encephalopathies (MAD COW DISEASE FOR PEOPLE!)


			*	These are a group of progressive degenerative diseases of the CNS caused by 					infectious agents with the unusual physical and chemical properties.


			*	Kuru - associated with cannibalism (!)


			*	Creutzfeldt-Jakob disease (CJD) is a progressive fatal disease in the elderly.


						* CJD is found worldwide, with an incidence of disease of 1/1,000,000 (so if you 							get this, then you really are one in a million...)


						* Natural mode of transmission is unknown, but disease appears to be 							transmissible by transplant (a brain transplant?) or instruments.


			*	Both diseases show varying degrees of neuronal loss, spongiform neurologic changes 				and astrocyte proliferation.


			*	Incubation is months to years, with the diseases that have protracted and ultimately 				fatal course.


			*	These diseases are transmissible to experimental animals by inoculation of infected 				tissues.


			*	Characteristics of the agents:  small and filterable, wide host ranges, multiply to high 				titers in RES and brain, produce characteristic infections, and can remain viable even 				in formalinized brain tissue for many years.  Resistant to ionizing radiation, boiling 				and many disinfectants.


			*	Recognizable virions have not been found in tissues, and the agents have NOT 				 been grown in cell culture.  Treatment of infectious material with proteases and 				 nucleases does not decrease infectivity:  absence of immune response.


			*	Prions (proteinaceous infectious particle) is suspected in transmission and 				infectivity, although unproved.  The prion protein is encoded in the host cell genome.  				Specific prion mRNA has been found in both normal and infected tissue.  It is 				unknown why the mRNA is translated in disease, and how production is apparently 				initiated by an external source of infectious prion protein.





SUBMODULE C-2





VIRUSES AND ONCOGENESIS





	Retroviruses are covered in Sherris (541-6).  For DNA tumor viruses (the adenoviruses and 	EBV) review the material presented in Microbial Mechanisms (pp. 45-8 and 54 of the 	microbiology module handout) including oncogenes and anti-oncogenes.  Pay attention to the 	differences between the DNA and RNA tumor viruses.





	In Sherris, there are a few nice tables containing the genes carried on the retroviral genome.  	Look at the tables, but do not memorize them.  The body of knowledge of retroviruses is 	ever-expanding. 





I.	Retroviruses


	*	Enveloped, ss diploid RNA copied into proviral dsDNA (complimentary DNA or cDNA) by 		virion-associated reverse transcriptase.	


	*	Includes oncoviruses and lentiviruses, both of which are inactivated outside of the body due 		to the vulnerability of the envelope to changes in surface tension (recall that soap (well, 		phosphatidylcholine) reduces surface tension?)


	*	Oncoviruses of the groups cause tumors in many animals, but Human T-cell lymphotropic 		virus (HTLV) I and II are the only ones that are known to affect humans, causing adult 		T-cell leukemia, by constitutively producing new viral babies. 


	*	The fact that oncoviruses are always turned on, in addition to their ability to transduce 		 oncogenes accounts for their ability to cause malignancies.  


	*	HIV-1 and -2 are lentiviruses, which we discussed in generalized infections submodule.


	*	Be sure to look at the figures in Sherris 41.2 (544) for the retroviral life cycle, fig 41.3 for 		retroviral RNA replication (if you already understand it, the picture is of little value) and 		fig. 41.4 to see the viral genome.





	*	Viral Entry 


			(1)	Virions adsorb to cell surface, mostly CD4+ cells and also astrocytes and renal 						epithelium


			(2)	Transmembrane protein gp41 mediate viral fusion to host and gp120 entry.  In 						cells lacking CD4+, apparently the TM protein is sufficiently active for entry into 						cell.


			(3)	Syncytium formation between infected and uninfected cells allows viral 						transmission.





	*	Viral Replication 


			(1)	Reverse transcriptase copies ssRNA to dsDNA. 


			(2)	DNA provirus integrates into host chromosome and replicates with the cell.


			(3)	The provirus includes its own promoter and signals that control transcription.


			(4)	Genomic RNA and spliced mRNAs are both produced;  the latter encode surface 						glycoproteins and regulatory proteins.


			(5)	HIV can control the extent of genomic or spliced mRNA production.  Integration 						is random in host DNA.  Integrated DNA is transcribed by host RNAP.





	*	Variation in HIV 


			(1)	HIV possesses the most error-prone reverse transcriptase of all known 						retroviruses.  This accounts for the variability of the gp120 antigen and the many 						differences observed between different viral isolates, even in the same patient.  						This is one of the big problems in drug design against the HIV virus.  This is also 						why even people who are HIV+ and are sleeping with someone else who is also 						HIV+ should still use condoms.  It also explains, in part, the failure of the immune 						system to control the infection and the increases in viral virulence that appear to 						occur during the course of the infection.





	*	Retroviral Genes (you can look at table 41.2 in Sherris, 547)


			(1)	gag (group specific antigen) encodes the structural proteins of the virus and in 						some cases the protease.


			(2)	Pol (polymerase) encodes the reverse transcriptase, the integrase and sometimes 						the protease.


			(3)	env (envelope) encodes the two membrane glycoproteins found in the viral 						envelope.  In HIV, this gene is quite variable, resulting in considerable 						polymorphism of gp120.


		Some retroviruses (acute transforming retroviruses) carry host-derived genes that render the 		oncogenic.  Most acute transforming oncogenic viruses are defective and require helper 		virus for replication.  In addition to the usual genes, HIV carries multiple regulatory genes 		that control latency and virulence.





	*	Transformation by Retroviruses appears to occur by three mechanisms


			(1)	Acute transforming viruses have acquired a cellular gene (an oncogene) that when 						expressed in the infected cell results in loss of normal growth control (i.e., it's 						turned on).  Upon infection, the oncogene is expressed immediately from the viral 						LTR (long terminal repeat) promoter, resulting in rapid onset of malignant 						disease.  Not seen in any known human disease.


			(2)	Insertional mutagenesis - Integration adjacent to cellular protooncogenes can 						activate them.  No human cancers are known to be caused this way.


			(3)	HTLV-I (cause of adult T-cell leukemia) shows third mechanism.  The integrated 						provirus in the leukemic cells from any one patient is found at a unique location 						on a particular chromosome.  Thus, the tumors are probably monoclonal.  The 						transformation results from the continual expression of the viral tax 						(transactivation) gene, which is the HTLV-I homologue of the tat gene.  Tax 						activates cellular transforming genes.





	*	The module says to read to HIV latency, so I assume that is not going to be covered.  I'd 		 recommend that you read it anyway.  It is interesting.  Also, be sure that you know the 		 differences between DNA and RNA viruses (this is something that you should have 		 learned in microbial mechanisms!).





	*	Please review the readings from the microbiology module handout (45-48 and 54).  		 Theoretically, you should know all of this material already.


		


SPECIAL TOPICS





SUBMODULE D-1





CONGENITAL AND NEONATAL INFECTIONS





	Read Chapter 68 in Schaechter for an overview.  Look at table 68.1 (Schaechter, 840).  Or 	you can read Sherris Chapter 69.  Table 69.1 (803) in Sherris is an important summary of the 	organisms that give rise to congenital or neonatal infections.  Be able to list the organisms and 	the conditions.  The Pediatric Redbook is very good for short summaries, if you need them.





*	Congenital infections occur during fetal life; neonatal infections are those occurring during the 	first four weeks after birth.


*	These infections are characterized by microorganisms and clinical presentations that are 	uncommon in older children and adults.


*	Some agents such as Toxoplasma gondii, CMV and rubella virus may cause infections that 	devastate the developing fetus, but are relatively minor or asymptomatic in neonates and older 	infants.  


*	Conversely, agents such as E. coli and HSV can  cause overwhelming and often fatal 	infections in neonates, but do not usually infect fetuses, probably because these organisms do 	not cross the placenta.


*	The fetal immune defect is in the production of cytokines, and, partially, in the cellular 	antimicrobial machinery itself.  Placental or neonatal macrophages permit the intracellular 	replication of certain microorganisms (such as T. gondii), whereas macrophages from adults 	kill them.  Maternal and placental cytokines are not transported to the fetus, where they might 	activate the immune response of the baby against the mother.


*	The fetus is protected from infection by fetal membranes and the placenta.  Maternal 	immunoglobulins (mostly IgG) are actively transported to the fetus.  Babies born several 	months premature lack the full complement of maternal antibodies.  Breast milk (actually the 	colostrum) contains IgA, which protects infants against certain GI pathogens.





I.	Prenatally Acquired Infections


	*	CMV is an example.  Signs and symptoms include poor intrauterine growth and evidence of 	 	multisystem disease (including microcephaly, a rash compatible with thrombocytopenia and 		hepatosplenomegaly).  Symptoms are present at birth.  Also characteristic of many 		intrauterine infections is the fact that the mother was asymptomatic during pregnancy. 


	*	Microbial agents of all genera (i.e., bacteria, viruses and parasites) can infect the fetus.  (I 		hope you looked at the tables in Schaechter and Sherris for the agents).


	*	Maternal health can also indirectly affect fetal health.


	*	After maternal exposure, entry of the organism into the womb to affect the fetus can take 		place in one of two ways:


			(1)	Through amniotic leaks that allow direct access of organisms from the vaginal tract; 				such leaks develop rarely and only late in pregnancy.


			(2)	From the mother's blood - organisms using this route encounter a variety of host 				defense factors in the placenta.  When infection of the placenta occurs, it may or 				may not progress to fetal infection, depending on the infectious agent and the 				integrity of placental defenses.





	*	An important thing to remember is that timing is very important:  T. pallidum and M. 		tuberculosis cannot traverse the placenta before 26 wks gestation.  T. gondii, CMV, rubella 		and parvovirus can infect fetus during the first trimester when fetus development is most 		critical.





	*	There are three deleterious types of effects on growing and developing fetus may result from 		 intrauterine infection:


			(1)	Interference with normal organogenesis - Congenital rubella results in cataracts, 				cardiac defects and sensorineural deafness.


			(2)	Inflammatory reaction to tissue infection - Congenital CMV or toxoplasmosis 				infections result in cerebritis, which may lead to cerebral atrophy and intracranial 				calcifications.


			(3)	Placental insufficiency due to placental infection - May compromise normal growth 				and development of the baby.





	*	The effect of the damage may not become clinically apparent until several months after birth.  		Deafness and mental retardation caused by CMV or rubella may not be clinically manifested 		until children reach the age at which language and cognitive skills can be evaluated.  In 		some diseases (rubella, CMV, untreated syphilis) damage continues after birth as organisms 		continue to replicate.





	*	Diagnosis includes detection of either IgM antibodies specific for the microbial agent or a 		changing titer of specific IgG antibodies in the mother's serum may be helpful in diagnosing 		congenital toxoplasmosis, CMV, congenital rubella or syphilis.  In an ill neonate, 		appropriate culturing of body tissues or fluids.  Toxoplasma and T. pallidum cannot be 		cultured.  Darkfield examination of material from an oral or skin lesion may reveal T. 		pallidum.  Immunoassay may identify CMV or T. pallidum antigens in tissue specimens.





	*	Recall that IgM does not cross the placental barrier, so the presence of CMV, rubella or T. 		 gondii specific IgM antibodies in baby serum strongly suggest that the baby has been 		 infected and is generating his own immune response.





	*	t1/2 of maternal IgG = 20 d.  In a congenitally infected baby, IgG antibodies will remain or 		increase in titer with time.  In the uninfected baby, specific antibodies of maternal origin will 		eventually disappear.





	*	Treatment includes:


			(1)	Syphilis    - 	Penicillin G, given to mother prior to delivery


			(2)	Toxoplasma	-	Pyrimethamine and sulfadiazine


			(3)	There is no treatment for congenital rubella or CMV.  Prevention is the key.  					 


		Depends on maternal health; mother should be immunized and go to routine 		prenatal examinations to check for things like syphilis and tuberculosis.  Avoid cat 		feces and cook meat (or don't eat meat at all!) adequately.  In general, these are 		good rules to live your life by whether you are pregnant or not.





II.	Perinatally Acquired Infections


	*	Breast milk contains IgA, white blood cells and lysozyme.  The growth of Gram-negative 		enteric bacteria in the GI tract is suppressed in breast-fed babies (public service 		announcement from La Leche League).  Breast-fed neonates are not protected against 		organisms to which their mothers have not generated an immune response.  In addition, 		neonates have an immature humoral immune system; they cannot generate antibodies against 		certain types of antigens, particularly polysaccharides.  Their cellular immunity is also 		suppressed, with a decreased natural killer cytotoxicity and ADCC, decreased function of 		phagocytic cells.  The risk to premature babies are greater because of their less developed 		immune system as well as their medical procedures that invade the skin and mucous 		membranes. 





	*	Microbial agents - The most common type of bacteria causing infection are present in the 		maternal vaginal tract and include: 


				(1)	E. coli


				(2)	group B b-hemolytic strep


				(3)	Listeria monocytogenes


				(4)	Haemophilus influenzae





	*	Other bacteria that are present in the baby's postnatal environment that may cause infection:


				(1)	Gram-negative enteric bacilli


				(2)	S. aureus


				(3)	M. tuberculosis


				(4)	Coagulase negative staph





	*	Viruses with a predilection for neonates:


				(1)	HSV (usually type 2) can cause some serious multiorgan sepsis-like infections


				(2)	Varicella zoster (VZV) can cause an overwhelming infection with multiorgan 						failure.


	 			(3)	Enteroviruses cause the same effects as VZV & HSV2





	*	Fungal infections of neonates can include:


				(1)	Candidiasis - big nosocomial infection, especially important for premature 						infants.





	*	Parasitic infections in neonates in the U.S. are rare (mostly because neonates are unexposed)


	*	Neissera gonorrhoeae and Chlamydia trachomatis may infect the respiratory mucous 		membranes during birth (this includes the eye infections!) and may cause neonatal 		conjunctivitis.





*	Microorganisms Encounter and Entry


	*	Maternal vaginal tract during delivery (bacteria causing sepsis:  group B strep, E. coli, 		Listeria, Haemophilus); exposure to blood-borne pathogens that do not normally cross the 		placenta (HIV and hep B); invasion of healing umbilical stump; infection by fetal monitoring 		devices attached to skin and other medical interventions.





*	Damage


	*	Depends on organism, organs infected and degree of relative immunosuppression of the 		baby.  Early manifestations are nonspecific:  poor feeding, lethargy, irritability.  Outcomes 		often depends on speed with which antimicrobic and supportive therapy are initiated.





III.		Descriptions of Congenital and Neonatal Infections


	A.	Congenital Rubella


			*	Remember ACORN


				(1)	Auditory (sensorineural deafness)


				(2)	Cardiac (PDA, peripheral pulmonary a. stenosis, ASD or VSD)


				(3)	Ophthalmologic (cataracts, microphthalmia, glaucoma, chorioretinitis)


				(4)	Rash (purpuric-like skin lesions of the blueberry muffin variety)


				(5)	Neurologic (microcephaly, meningoencephalitis, mental retardation)


			*	In addition, infants are frequently growth disadvantaged and have radiolucent bone 				disease, hepatosplenomegaly, thrombocytopenia and jaundice.





	B.	Cytomegalovirus infection


			*	Congenital infection is usually asymptomatic, but some congenitally infected infants 				who appear to be asymptomatic at birth are found in infancy or childhood to have a 				hearing loss or learning disability.  


			*	There can be profound involvement with intrauterine growth retardation, neonatal 				jaundice, purpura, hepatosplenomegaly, microcephaly, brain damage, intracerebral 				calcifications and chorioretinits occurs infrequently.  


			*	Infections acquired at birth from maternal cervical secretions is usually not 				associated with clinical disease.





	C.	Inclusion Conjunctivitis


			*	Caused by Chlamydia trachomatis, usually resulting from direct contact with 				infected cervical secretions of the mother at delivery.


			*	Presents as an acute, copious, mucopurulent eye discharge 2-25 d after birth.


			*	Treat with topical antibiotics.





	D.	Congenital Syphilis


			*	Caused by Treponema pallidum; there may be multisystem manifestations.


			*	Can result in stillbirth, liver failure, pneumonitis or hemorrhage.


			*	Late manifestations can involve the CNS, bones, teeth, vestibuloauditory nerve (CN 				8), eye, skin and cartilage.


			*	Can be asymptomatic, especially in the first weeks of life.


			*	Infection is acquired vertically (either transvaginal or transplacental).





	E.	Congenital Taxoplasmosis


			*	Caused by T. gondii; congenital disease causes all or some of the following 				symptoms at birth:


				(1)	Maculopapular rash


				(2)	Generalized lymphadenopathy


				(3)	Hepatosplenomegaly


				(4)	Jaundice


				(5)	Thrombocytopenia


			*	As a consequence of intrauterine meningoencephalitis, infant can develop 				hydrocephalus, microcephaly, chorioretinitis and convulsions.  There may be cerebral 				calcifications visible on x-ray.				


			*	Some severely affected infants die in utero or within a few days of birth.


			*	Sequelae of infection include mental retardation, learning disabilities, impaired vision 				or blindness.  In congenital infection, it may take years before these sequelae appear.





	F.	Herpes Simplex


			*	In neonates, HSV can manifest as:


				(1)	Generalized systemic infection involving the liver and other organs and, 						occasionally, the CNS.


				(2)	Localized CNS disease


				(3)	Localized infection that may involve the skin, eyes and mouth.


						* Ocular manifestations include conjunctivitis, keratitis and chorioretinitis.





	G.	Group B Strep meningitis


			*	Perinatal systemic and focal infections in infants from birth until 4 or more months of 				age.  


			*	Two distinct forms of bacteremic disease occur in neonates:


				(1)	Early onset disease is characterized by respiratory distress, apnea, shock, 						pneumonia and occasionally meningitis.  This usually appears within the first 3 						days of life.


				(2)	Late-onset disease (occurs after 5-7 days of life) is frequently accompanied by 						meningitis, osteomyelitis, septic arthritis or other focal infections.





	H.	Botulism


			*	Infant botulism, which occurs most often in infants < 6 mo. of age is characterized 				by constipation, listlessness, poor feeding, weak cry, diminished gag reflex, subtle 				ocular palsies and generalized weakness and hypotonia ("floppy baby").  It results 				when C. botulinum spores colonize and produce toxin in the infant's sterile gut.


			*	Honey and corn syrups have been reported to contain botulinum spores, but in most 				cases the source of spores is unknown.





	I.		Chlamydial pneumonia


			*	Caused by C. trachomatis, this pneumonia is usually afebrile and presents between 				3-19 wks after birth.


			*	A repetitive staccato cough and tachypnea are characteristic, but not always present.


			*	Rales may be present, but wheezing is rare.


			*	Conjunctivitis can be present or may have occurred previously.





	J.	Erythema infectiosum


			*	Caused by parvovirus B19; characterized by mild systemic symptoms, sometimes a 				fever and frequently a rash ("slapped cheeks").


			*	May cause mild respiratory illness.


			*	B19 infection during pregnancy can cause fetal hydrops and death.


			*	Congenital anomalies among newborn infants associated with B19 infection have not 				been seen.


			


SUBMODULE D-2





INFECTIONS IN THE IMMUNOCOMPROMISED HOST





	Read Chapter 71 in Sherris to make sense of all of this.  Do not read to memorize. We have 	already studied all of these microorganisms in previous submodules.  Remember that the type 	of infection that occurs depends of the specific deficit of the immune system.  Table 71.1 on 	page 816 and Appendix 71.1 on page 821 together make up a nice summary of the chapter 	(for those of you who prefer tables like I do!).





I.	General


A.	Bacteria


	1.	Aerobes


			*	Staph. aureus (esp. important is methicillin-resistant S. aureus, MRSA)


			*	Nocardia asteroides


			* 	Mycobacteria


			*	Pseudomonas aeruginosa


			*	E. cloacae


			*	Serratia marcescens


			*	Oxacillin resistant Staph. epidermidis (multi-resistant, MRSE)


			*	Corynebacterium (the diphtheroids)


			*	Enterococcus faecium (Vancomycin resistant VRE)





	2.	Anaerobes





B.	Viruses


	1.	Varicella-zoster


	


	2.	Herpes simplex


	


	3.	Cytomegalovirus





	4.	Adenoviruses





	5.	Hepatitis B virus





	6.	Non-A, non-B Hepatitis agents (that would be C, D and E)





	7.	HIV





C.	Fungi


	1.	Candida sp.





	2.	Aspergillus sp.





	3.	Mucor sp.





	4.	Cryptococcus





	5.	Coccidiomycosis





	6.	Histoplasmosis





D.	Parasites


	1.	Toxoplasma gondii





	2.	Pneumocystis carinii





II.	Infections in the Elderly


A.	UTIs


	* There is a shift in frequency to less common Gram-negative rods, such as Proteus mirabilis 		and Pseudomonas aeruginosa as more frequent causes.


	


B.	Pneumonia


	* One of the leading causes of death.  There is a great need to vaccinate with 		antipneumococcal and influenza vaccines.





C.	Degenerative heart disease


	* May result in endocarditis





III.	Infections Associated with Parenteral Drug Abuse


A.	HIV and AIDS-related


	* Pneumocystis, CMV, M. avium-intracellulare group, M. tuberculosis





B.	Viral Hepatitis agents 





IV.	Infections Associated with Bone-Marrow Transplants


A.	CMV, HSV, VZV, adenoviruses, rotaviruses





B.	Candida, Aspergillus





C.	Staph. epidermidis, Viridans streptococci, Pseudomonas aeruginosa





SUBMODULE D-3





HOSPITAL INFECTIONS


Nosocomial and Iatrogenic Infections





	Read Chapter 72 in Sherris or Chapter 57 in Schaechter.  Develop an awareness of the 	epidemiology involved.  See Sherris Table 72.2, but be aware that the statistics will change.  	The material in Tables 72.3 and 72.4 is important in understanding the measures taken for the 	protection of patients and staff.





I.	Agents of Nosocomial and Iatrogenic Infections


	*	In general, the organisms are less pathogenic than those that cause disease outside the 		hospital, which shows the greater sensitivity of the hospitalized patient to infection.  Many 		pathogens associated with nosocomial infections have acquired significant resistance; 		examples are methicillin-resistant S. aureus and aminoglycoside-resistant Gram-negative 		bacteria.





	Common Hospital-acquired Infections and Frequently Associated Organisms


		Surgical wounds		Staph. aureus, E. coli, Strep. faecalis


		Pneumonia				Klebsiella, Pseudomonas, Staph. aureus, Enterobacter, E. coli	


		IV catheter			Staph. epidermidis, Staph. aureus, Strep. faecalis, Candida sp.


		Urinary catheter		E. coli, Strep. faecalis, Pseudomonas, Klebsiella





	*	Encounter & Entry


		*	Organisms are transferred in many ways from one individual to another, or from hospital 			staff to patients.  There is a figure depicting various modes of transmission in Schaechter 			(867).


		*	Patients acquire nosocomial infections as the result of breaks in their own defenses.  			These compromises in immunity usually occur as the result of invasive diagnostic or 			therapeutic interventions.  It follows then that the most common nosocomial infections 			affect the urinary tract, because of catheterization of bedridden patients.  Infection of 			surgical wounds is the next most frequent, followed by respiratory tract infections.





	(1)	Skin Penetration - Skin barrier is breached by IV catheters or devices used to measure 			intravascular pressure.  The longer they stay in, the greater the risk of both local 			infection and bacteremia.  Burn victims are vulnerable to Pseudomonas aeruginosa 			infection.


	(2)	Inhalation - The most common cause of nosocomial pneumonia is the use of an 			endotracheal tube.  This bypasses the normal epithelial defenses and allows the entry of 			organisms via aerosols.  The offending organisms tend to come from the patient's 			stomach or GI tract and colonize the nasopharynx.  From here, they may be aspirated 			into the lungs.


	(3)	Ingestion - Epidemics of Salmonellosis in hospitals usually result from eating foods 			contaminated during preparation.


	(4)	Inanimate Environment - Contaminated IV solution (contamination usually occurs 			during handling of bottles and infusion lines.  Improperly sterilized instruments and 			dressings.





	* Don't forget to look at the three tables in Sherris (72.2-4)








