SUBMODULE B-5





GENITO-URINARY (GU) TRACT AND SEXUALLY TRANSMITTED DISEASES (STDs)





I.	Introduction to These Systems


Read Sherris Ch. 66 and 70.  In Chapter 66, pay close attention to host factors involved in GU infections.  Know material in Table 70-1 and 70-2.  You can review the male GU tract in Robbins 1009 (I don't know why this page is assigned?), 1013-4, 1023-4 and the female tract 1041, 1045-6, 1053, 1063, if you need to do so, though most of the material will be presented in context.





I.	Common Clinical Features of UTIs


	* Please see Figure 59.2 in Schaechter to stay oriented while traveling down the GU tract and 		to recall exactly what is happening where.


	*	~ 50% of infections do not produce recognizable illness and are discovered incidentally 		during a general exam.  Infection in infants produces symptoms of a nonspecific nature, 		including fever, vomiting and failure to thrive.


	*	Ascending infections are more common than hematogenous infection as the cause of kidney 		infection.  In most patients with UTIs, the infecting organisms are derived from the patients' 		own fecal flora.


	*	Bacteriuria occurs in young males (1%) and young females (2-5%).  


	*	Five percent of women of childbearing age are bacteriuric.


	*	Bacteriuria in youth is a good indicator for recurrent UTIs in adulthood.


	*	Incompetence of vesicouteretal junction leads to VU reflux, contents then flood back up to 		the renal pelvis.  This mechanism provides a route of bacterial spread back into the renal  		parenchyma.





	A.		Pyelonephritis is infection of the upper urinary tract, affecting the tubules, interstitium 				and renal pelvis.  It is one of the most common disease of the kidney.


			*	Occurs in two forms:


						(1)	Acute PN is caused by bacterial infection; it is the one most often associated with 								UTIs.


								* Morphologic hallmarks of acute PN are patchy interstitial suppurative 									inflammation and tubular necrosis.


								* Infiltrate is mostly mononuclear with macrophages, plasma cells and, later, 									lymphocytes.


								* Inflammation foci are eventually replaced by scars that can be seen on the 									cortical surface as fibrous depressions.  Microscopically, these scars appear as 									atrophied tubules, interstitial fibrosis and lymphocyte infiltration.


								* Three complications of acute PN are:


										(a)	Papillary necrosis (esp. in diabetic and obstructed UT)


										(b)	Pyelonephrosis (in complete obstruction)


										(c)	Perinephric abscess





						(2)	Chronic PN is more complex; bacterial infection plays a dominant role, but 								numerous other factors are involved.





			*	Presents typically as flank pain and fever, may be seen accompanied by cystitis.


			*	In more severely ill patients, there may be rigors, vomiting, diarrhea and tachycardia.


			*	PE reveals pain over costovertebral areas; there may be symptoms of septic shock.


			*	Urine contains leukocytes.  The finding of leukocyte casts indicates renal involvement 				because casts are formed in the tubules.


			*	Without obstruction, symptoms may abate within a few days.


			*	Twenty to 25% of pregnant women with acute pyelonephritis give birth to premature 				infants.


			*	With obstruction, symptoms are more persistent, occasionally leading to necrosis of 				renal papillae and progressive impairment of renal function with chronic bacteriuria.


		


	B.		Infections of the lower urinary tract can include the bladder (cystitis), the urethra and the 		 		prostate.


			*	Some common causes of cystitis are the coliforms (E. coli, Proteus, Klebsiella and 				Enterobacter).


			*	C. albicans and, much less frequently, cryptococcal agents cause cystitis, particularly in 				immunocompromised patients.


			*	Schistosomiasis is rare as a cause of cystitis in the U.S., but it is extremely common in 				the Middle East (esp. Egypt).


			*	Some viruses, Chlamydia and Mycoplasma may also cause cystitis.


			*	Most cases of cystitis take the form of nonspecific acute or chronic inflammation.  There 				are three subtypes of cystitis:


							(1)	Hemorrhagic cystitis (after radiation injury or antitumor chemotherapy, often 


								caused by adenovirus)	


							(2)	Suppurative cystitis


							(3)	Ulcerative cystitis





			*	Cystitis is marked by dysuria, with increased frequency and urgency.


			*	I think that the dysuria is probably significant in contributing to the infection because 					the pain on urination might cause a person to "hold it," thus giving the bacteria more 					of an opportunity to multiply.  Just a thought...





			*	Can be distinguished from urethritis by a more acute onset, more severe symptoms, 				presence of bacteriuria and, in 50% of cases, hematuria.


 			*	There is pain and tenderness in suprapubic area (this is also different from urethritis)


			*	Cystitis is usually caused by multiplication of enteric organisms in the bladder urine.


			*	Urine is often cloudy and malodorous and occasionally bloody.


			*	Fever and systemic manifestations of illness are usually absent unless there is bacteremia.





	C.		Urethritis is commonly associated with STD infections.  


			*	Infections are confined to the urethra and are characterized by dysuria and discharge of 				mucoid or purulent material from the orifice.


			*	There is no pain in suprapubic area.





	D.		Prostatitis 


			*	Typically manifests as pain in lower back, perirectal area and testicles.


			*	In acute infections, the pain may be severe and accompanied by high fever, chills and the 				signs and symptoms of cystitis. 


			*	Inflammation and swelling can lead to obstruction of the neighboring urethra and urinary 				retention.


			*	Digital rectal reveals boggy and tender prostate.


			*	Acute prostatitis develops in young adult males.


			*	Patients with chronic prostatitis seldom give a history of an acute episode, the chronicity 				can spread to give cystitis.  In fact, chronic prostatitis is the major cause of recurrent 				bacteriuria.





	E.		Specific Inflammations of the Testis and Epididymis (Male GU Infections) 


			*	Inflammation of the epididymis is the more common of the two.


			*	Gonorrhea and tuberculosis almost invariably arise in the epididymis, whereas syphilis 				first affects the testes. 


			*	In men under 35 with C. trachomatis and N. gonorrhea are the most frequent causes of 				epididymitis.	


			*	The bacterial invasion sets up a nonspecific acute inflammation characterized by 				congestion, edema and WBC infiltration (neutrophils, macrophages and lymphocytes).


			*	Affects interstitial connective tissue and then extends to involve the tubules and may 				progress to frank abscess formation or complete suppurative necrosis of the entire 				epididymis.


			*	For the epididymis, the infection can extend to the testis, possibly causing scarring.  				Ultimately, sterility may result.   


			*	Let's look now at the inflammatory response in four clinical infections:





						(1)	Gonorrhea - Following an untreated course, inflammation begins in the posterior 								urethra, from there spread retro to the prostate and then back to the seminal 								vesicles.  The inflammation can extend to the epididymis.





						(2)	Mumps - Approximately 25-30% of cases in males over 10.  Orchitis may 								develop (recall that we talked about this before.  Orchitis is inflammation of the 								testes.)  In the acute stage, the inflammation reaction is characterized by intense 								interstitial edema and mononuclear infiltration.  Neutrophils are usually not 								prominent.  Because this process is usually unilateral, remains largely interstitial 								and is usually patchy and haphazard, healing of the inflammation is usually not 								associated with sterility.





						(3)	Tuberculosis - The inflammation begins in the epididymis and spread to the testis 								(orchitis).  Even here in the GU tract, TB infection evokes the classic response of 								numerous tubercle coalescing to produce large caseous masses that may obliterate 								the epididymis. 





						(4)	Syphilis - Orchitis is seen first.  The morphologic pattern of the reaction takes 								two forms:


									(a)	Production of gummas, which cause nodular enlargement and characteristic 										 yellow-white foci of necrosis.  There is swelling and induration.


									(b)	Diffuse interstitial inflammation with edema, lymphocytic and plasma cell 										infiltration, obliterative endarteritis, perivascular cuffing of lymphocytes 										and plasma cells.  Scarring may result.





						(5)	Miscellaneous infections 


								*	Testis and epididymis are involved by hematogeous metastatic dissemination of 									 organisms in a wide variety of infectious diseases, such as leprosy, typhoid 									 fever, brucellosis, meningococcal and rickettsial infections and in fungal 									 infections such as blastomycosis and actinomycosis.


	


	F.		Female Genital Infections


			*	Candida infections and trichomoniasis are common infections.  They cause discomfort, 				but are not functionally significant.


			*	Mycotic and yeast infections (mostly Candida albicans) - ~ 10% of women are thought 				to be carriers of vulvovaginal fungi.  Diabetes mellitus, oral contraceptives and 				pregnancy enhance the development of lesions.


			*	Trichomonas vaginalis often causes acute or chronic vaginal infections.  This is more 				common in postmenopausal women.  The discharge is smelly and can be thick.  There is 				vulvular itching.


			*	Gonorrhea is the major cause of female infertility.


			*	Mycoplasma infections have been implicated in spontaneous abortions.


			*	Mycoplasma causes vaginitis, cervicitis; implicated in PID.


			*	HPV is involved in pathogenesis of vulvular and cervical carcinomas.


			*	HSV infections involve the vulva, vagina and cervix.


			*	Gardnerella vaginalis causes bacterial vaginosis.


			*	Chlamydia trachomatis causes cervicitis, salpingitis, endometritis, leading to pelvic 				inflammatory disease.


			*	Nongonococcal bacterial infection spread from uterus upward through the lymphatics or 				venous channels instead of spread over mucosa.  Disease in this case is characterized by 				greater inflammation in the deeper layers, including serosa, pelvic structures, peritoneum. 


			*	Bacteremia is common with nongonococcal disease, leading to endocarditis, meningitis, 				suppurative arthritis.		


			*	Pelvic inflammatory disease, an ascending infection of the uterus, Fallopian tubes, 				ovaries and adjacent peritoneal linings, occurs most often secondary to N. gonorrhoeae.  				It is discussed in greater detail under N. gonorrhoeae.	 


				


II.	Pathogenesis of Infection


	A.		Host factors involved in pathogenesis


				*	Women have shorter urethra which is close to the perirectal area.


				*	Infections are seen most frequently in women of childbearing age; caused by gut flora.  					In addition, there is seen some colonization of the vagina by gut flora.


				*	Urine is inhibitory to anaerobes and other fastidious organisms that were part of the 					normal flora of the urethral mucosa.  That is due to the high osmolality and 					concentration of urea and acid in urine.


				*	All bets are off with a pregnant woman though, the composition of urine changes and 					that is why this population is more susceptible to UTIs.


						During pregnancy, the bladder tone is decreased, as is ureteral peristalsis and 						renal pelvis and ureters dilation.


				*	The normal body system of urine production, with constant flushing of contaminated 					urine from the body and its dilution with newly formed, uncontaminated urine 					eliminates bacteria or at least decreases it to lower levels.


				*	It follows then that any kind of interference with urine flow increases the chance of 					infections.


				*	UTIs occasionally result from blood-borne infections (usually S. aureus bacteremia 					leading to pyelonephritis).





	B.		Pathogenesis of microbial factors


				*	Fecal origin of infecting organisms.


				*	E. coli accounts for > 90% of acute infections in patients with normal urinary tracts.


				*	E. coli resists inhibitory effects of vaginal fluid, its pili aid in attachment to epithelium 					and it is motile.


				*	Patients with UT abnormalities


						(1)	Chronic and recurrent infections lead to multiple courses of antimicrobial 								therapies which in turn leads to a selective environment that allows the 								proliferation of resistant pathogens.  It's a vicious cycle.


				*	Nosocomial infections with opportunists:


						(1)	Proteus mirabilis


								*	"swarming motility"


								*	Especially virulent due to urease production.  Urea is hydrolyzed to ammonia 									and CO2 which raises urinary pH.  The alkaline urine is toxic to renal cells and 									urinary calculi.


								*	Cause UT stones, "infection stones," due to increased urinary pH, facilitating 									the formation of sturvite calculi (ammonium magnesium phosphate), which 									become increasing insoluble as urine becomes more basic.


								*	These stones can serve as a source of infection, due to bacteria living in them.


						(2)	Providencia


						(3)	Pseudomonas (esp. in elderly)


						(4)	Klebsiella 


								*	Can cause renal stones.


						(5)	Enterobacter


						(6)	Serratia


						(7)	Coagulase-negative Staph


								*	Staph. saprophyticus causes 20% of symptomatic UTI in young, sexually active 									women.


						(8)	Enterococci


								*	Part of the normal fecal flora





				*	Chlamydia trachomatis can produce an acute uretheral syndrome (we talked about this 					earlier).





III.		General Diagnostic Approaches with UTIs


	A. 	Specimen Collection


			*	Midstream urine collection is best. 


			*	You want to rule out bacteremia in acute pyelonephritis or prostatitis.





	B.		Microscopic exam


			*	~ 90% of patients with acute symptomatic UTIs have pyuria, which is more than 10 				white cells/mm3 of urine.


			*	More specific for UTI is the presence of white cell casts which occur almost exclusively, 				but not uniformly, in patients with acute pyelonephritis.


			*	Most specific in Gram-stained smear of uncentrifuged urine.





	C.		Chemical screening tests


			*	Detection of leukocyte esterase; nitrate production from urinary nitrates by bacterial 				nitrate reductase.  This can be found easily with the little "dip stick" strip test.





	D.		Urine culture


			*	Contaminated specimens usually yield less than 1000 colonies of mixed bacterial 				flora/mL of urine.


			*	In UTIs, greater than 100,000 colonies of a single bacterial species are seen.





IV.	General Principles of Management of UTIs


		*	Please see Table 59.3 in Schaechter (744)


		*	In simple, isolated cases of cystitis in a young female, the diagnosis may be confirmed by a 			simple Gram-stain or urine and treatment for an assumed E. coli is sulfonamides and 			trimethoprim alone or in combo with nitrofurantoin.


		*	Often, single dose or 3-day therapy may suffice.


		*	For cystitis in children, pregnancy, men, diabetics, those who have been symptomatic for 			more than one week, and in those with acute pyelonephritis, it is imperative to establish 			the presence of bacteriuria with one or, in aspymptomatic bacteriuria, two urine cultures.


							*	Therapy must be prolonged to totally eradicated bacteria in these cases.


							*	Except in a clinical emergency, therapy should be delayed until the diagnosis is 								establish (this is to reduce the possibility of resistant strains emerging).


		*	Relapses are infections produced by the same organism; usually indicates upper UTI or 			prostatitis.


		*	Reinfections are infections secondary to new organisms; usually a bladder infection.





V.	Organisms Often Causing Disease in the GU Tract


A.  In the Urinary Tract


	1.	Particularly E. coli, but also Klebsiella pneumoniae and the Enterobacter cloacae.


			*	All three are coliform


			*	K. pneumoniae and Enterobacter are most commonly associated with opportunistic 				 and/or nosocomial infections.


			*	Frequently K. pneumoniae and Enterobacter are both antibiotic resistant (that's when 				you pull out the big, expensive drugs).


			


	2.	Proteus mirabilis, Morganella morganii, Providencia sp.


			*	These cause UTIs almost as frequently as E. coli, either nosocomial or community 				acquired.


			*	Except for Providencia, these bacteria produce urease.


			*	All three are coliform


			*	You should review your microbiology notes for microbiological characteristics of these 				bugs.





	3.	Pseudomonas aeruginosa


			*	Causes UTIs, esp. in elderly.





	4.	Group D strep, esp. Enterococcus faeclis


			*	Part of the normal flora of the intestines


			*	Frequently causes secondary infections in urinary tract or wounds.


			*	Developing resistance to commonly used antibiotics.





	5.	Staphylococcus sp.


			(a)	Staph. saprophyticus infection is especially common in reproductive age 						 (community-acquired).


						*	Novobiocin resistant


						*	Resistant to many antibiotics





			(b)	Staph. epidermidis frequently causes infections in indwelling catheters and prosthetic 						joints.


						*	Novobiocin sensitive


						*	Part of normal skin flora


						*	Resistant to many antibiotics





			(c)	Staph. aureus in Toxic Shock Syndrome (TSS).  TNF has been implicated in 						mediating TSS.  You will recall that from earlier in the module the discussion of TNF.  						TNF is produced by macrophages in response to numerous stimuli, including LPS 						(which Staph, of course, does not have) and some staphylotoxins, including Toxic 						Shock Syndrome Toxin -1.  TNF, in turn, induces the production of other 						lymphokines such as IL-1 and IL-6.  We are advised to watch the literature. 			


	6.	Variable Lactose Fermenters


	* Usually these bacteria are members of the normal flora, but they can cause catheter 			associated nosocomial infections.  They are opportunistic.


		(a)	Serratia marcescens (Sherris, 341)


					*	Slow lactose fermenters (3-4 d), if at all.


					*	Brick red colonies


					*	Consistent resistance to ampicillin and cephalothin, often with aminoglycoside 						resistance as well.


					*	Thus, outbreaks have been difficult to control.





		(b)	Enterobacter sp. 


					*	Generally ferment lactose


					*	Susceptible to second- or third-generation cephalosporins





		(c)	Citrobacter freundii and C. diversus


					*	Biochemically similar to Salmonella, though it does not cause the same infections.


					*	Variable lactose fermenters





		(d)	Salmonella sp. C1 (Arizona)


					*	Gram-negative rods in the family Enterobacteriaceae; they are slow lactose fermenters.


					*	Arizona hinshawii is found in the feces of feces of chickens and other domestic 						animals and causes diseases similar to those caused by Salmonella, such as 						enterocolitis and enteric fevers.


					*	Usually transmitted by contaminated food, e.g., dried eggs.


					*	Yeah, I'm wondering why we are talking about this now, too...





		(e)	Gram-negative rods 


					*	Slow lactose fermenters.


					*	Why is this here?





	7.	Adenoviruses


		*	Types 11 and 21 causing acute hemorrhagic cystitis.  We've already looked at this with 			the other adenoviruses in the respiratory submodule.





B.	Acute Glomerulonephritis


	*	We covered this extensively back in respiratory submodule (I know, seems like an odd place 		 for AGN), under Group A strep infections.





VI.		Sexually Transmitted Disease


* The treatment guidelines change frequently.  An updated version is available in the CDC  STD 	treatment guidelines.  DO NOT learn the regimens.  Learn the drugs, the etiologic can the 	social conditions that dictate their use.  Although AIDS and Hep B can be considered as 	STDs, we include them under generalized infections. Read Schaechter, Ch. 65 for an 	overview.  Look especially at the tables, they are all relevant.





Let's first peruse through the readings in Schaechter...


A.	Causes of STDs


	*	See Schaechter Table 65.1 (803) & also see Sherris Table 70.1 (810)


	*	Can include pyogenic cocci (gonococci), spirochetes (Treponema pallidum), fastidious 		GNR (Haemophilus ducreyi), strict intracellular bacteria (chlamydiae), viruses (Herpes, 		HIV, HBV, HPV), protozoa (Trichomonas) and arthropods (scabies and pubic lice).





B.	Acute Manifestations


	*	Mucopurulent cervicitis (this is what you would see in pelvic exam)


	*	Genital ulcer disease


	*	Genital warts





C.	Some Complications/Consequences of STDs


	*	Pelvic inflammatory disease (PID) secondary to gonococcal and chlamydial infections.


	*	Anogenital carcinoma, including cervical carcinomas, some caused by human 		papillomavirus


	*	Secondary and tertiary syphilis


	*	Recurrent herpes infections


	*	Fallopian tube scarring, possibly resulting in infertility and ectopic pregnancies


	*	Congenital diseases (syphilis, papillomatosis, chlamydial infection)


	*	Increased risk of acquiring HIV


			(1)	Due to gential ulcers (syphilis, chancroid, herpes)


			(2)	Due to altered genital mucosa (gonorrhea, chlamydia)





			*	 Please look at Table 65.5 in Schaechter (811).


			*  	Note too that HIV infection causes an alteration in the progression of other STDs as 					well as their response to therapy.	


			*	STDs facilitate HIV entry by altering the barrier function of the genital mucosa and 					recruit inflammatory cells into the genital tract.  


			*	HIV enters WBCs and marcophages that are increased in number from the STD 					inflammation.  This means that HIV has more targets at which to aim, so the chances 					of hitting one is greater.  Thus, the infecting dose is decreased.





	*	Adverse outcomes of pregnancy, including prematurity, LBW, premature membrane 		rupture.


	


D.	Rate of movement of STD depends upon


	(1)	Transmissibility of the infectious agent


				*	Transmissibility is related to infectivity rate.  Risk of acquiring infection during a single 					contact with an infected partner.


	(2)	Rate of new partner acquisition as well as partners' sexual history


	(3)	Duration of infection


				*	The length of time that an individual can transmit the infection.


	


A.	Principal Bacteria


1.	Neisseria gonorrhoea


	*	Read Sherris, 315-320


	*	Much of the pathogenesis is a review of micro (which you can do on your own), just recall 		that one of the most important features is that gonococci without pili are avirulent.  


	*	Gonococci can vary antigenically to avoid immune surveillance.


	*	Causes urethritis, cervicitis as well as disseminated gonococcal infections (DGI)


	*	As far as epidemiology is concerned, be aware that gonorrhea has its highest rates of 		infection among adolescents.


	*	Just to let you know, gonorrhea is also know as "the clap," derived in a round-about way 		from the French word le clapier, which is French slang for a brothel (le bordel).  Le clapier 		really is a place where rabbits might hide, like a hutch (I'm not sure of the English 		counterpart).  See Les Miserables for the use of this word in context...


	*	Major reservoir is the asymptomatic patient (50% of infected women and 5% of infected 		 men), they can remain infectious for months.


	*	Ninety five percent of infected men have acute infection with symptoms.


	*	Organisms may be transmitted by genital intercourse, anal sex and oral sex.  Nonsexual 		transmission is extremely rare.





Genital gonorrhea


		In the male, primary infection site is the urethra, with symptoms beginning 2-7 d 		post-infection and consisting of purulent discharge and dysuria.


		In the female, primary infection is the endocervix, with symptoms including increased 		vaginal discharge, urinary frequency, dysuria, abdominal pain and menstrual abnormalities.





	Other local infections


	*	Rectal gonorrhea 


			*	Usually asymptomatic, but may cause tenesumus, discharge and rectal bleeding.





	 *	Pharyngeal gonorrhea


			*	Usually asymptomatic, but may cause sore throat and cervical adenitis may occur.





	 *	Conjunctivitis and Ophthalmia neonatorum


			*	Acquired transvaginally by infant.


			*	Results in blindness, but can be prevented by the use of erythromycin ointment or silver 				nitrate in the eyes of the infant (recall that this does not work with chlamydial infections 				in the neonate).





	Pelvic Inflammatory Disease (PID)


	*	Ascending infection of the uterus, Fallopian tubes, ovaries and adjacent peritoneal linings.


	*	Douching and young age at first intercourse appear to be PID risk factors.


	*	N. gonorrhoeae is the most common cause of PID.


			(1)	Gonococcal inflammation (TNF, C5a) usually begins in Bartholin's glands and other 						vestibular glands.


			(2)	Organisms then spread over the mucosal surfaces to the tubo-ovarian region.  The 						adult vagina is very resistant to spread.


			(3)	Gonococcal disease is characterized by an acute suppurative reaction accompanied by 						copious outpouring of pus.


			(4)	Inflammatory changes occur mostly in mucosa, submucosa; a smear of the exudate 						shows the intracellular Gram-negative diplococcus.  Confirm with culture.


	*	Most cases of gonococcal PID occur within 7 days of onset of menses; hormonal changes 		during menses may lead to changes in cervical mucus plug.


	*	Postabortion and postpartum state are important in the production of PID.  In these cases, 		Staph, Strep, coliforms and C. perfringens (which is also coliform) are implicated (the 		infection is polymicrobial, so all of these bacteria are important).


	*	Chlamydia infection is another cause of PID.  It is often taken up into cells via 		parasite-mediated endocytosis.


	*	Presentation includes fever, lower abdominal pain, adnexal tenderness, leukocytosis with or 		without signs of local infection. 


	*	Salpingitis, pelvic peritonitis, abscesses may cause sterility.





	Disseminated Gonococcal Infections


	*	Bacteremia producing fever, migratory polyarthralgia and a petechial, maculopapular or 		 pustular rash).


	*	Can lead to endocarditis or meningitis


	*	Most common manifestation is purulent arthritis.


	*	Individuals who are deficient in late acting complement components (C5-C8) are at a higher 		risk for developing a disseminated infection.





	Diagnosis & Culture


	*	Gram smear shows the characteristic multiple pairs of Gram-negative diplococci within 		 neutrophils.  This is more diagnostic in males (> 95%) than in females (50-70%).


	*	Sherris does not say much more, except that having some experience helps in preparing the 		 smear...


	*	In the male, the best culture can be derived from a specimen of urethral exudate or 		scrapings.


	*	In the female, the best culture can be derived from a cervical swab.


	*	Grow up colonies on Thayer-Martin agar.


	*	Recall that gonococci are oxidase positive and cannot ferment maltose.





	Treatment


	*	Penicillin is still DOC in most cases


	*	However, there is some increasing resistance developing, which may necessitate 		spectinomycin and ceftriaxone treatment instead.





2.	Treponema pallidum


	*	See Peterson Scope Monograph, 14-15 and 103.  Read Schaechter, Ch. 24 then read 		Sherris, 387-390.  Know the non-venereal diseases listed in Table 26-1.


	*	First, let's cover the non-venereal treponemes


			* 	A point to note about these diseases is that they frequently occur under poor hygienic 					conditions.  Also, the etiologic agent is indistinguishable from T. pallidum.


			(1)	Bejel disease


						*	Caused by T. pallidum, subsp. endenicum, which is probably a variant of that 							causing venereal syphilis.


						*	Most common in the Middle East and other arid, hot locales


						*	Primary lesion is in the oral cavity, often inapparent, with secondary lesions 							occurring in the oral mucosa.


						*	Rarely, gummatous lesions of the skin, periosteum, bone and joints occur.





			(2)	Yaws (this is what happens when Texas "y'all" meets New York "yous")


						*	Caused by T. pallidum, subsp. pertenue


						*	Most common in the humid, tropical belt


						*	Primary lesion is a papillomatous skin lesion (i.e., a wart), though the disease can 							become systemic, resembling syphilis.


						*	Rarely, gummatous lesions of the skin, periosteum, bone and joints occur, though 							without the neurologic manifestations that normally go with tertiary syphilis.





			(3)	Pinta


						*	Caused by T.carateum


						*	Major geographical distribution is in Latin America


						*	Primary manifestations include the development of erythematous papule on the skin.	


						*	These lesions sometimes overlap with secondary manifestations.  There is 							frequently altered pigmentation as the stage, which can progress into the tertiary 							stage of the disease with hyperkeratoses as well.


 	


	Syphilis


	*	Recall from micro that T. pallidum cannot be cultured on artificial medium


	*	Can be visualized by special stains, including Ag impregnation or immunofluorescence, or 		 with special lighting (darkfield microscopy).


	*	The spirochete is sensitive to drying, disinfectants and heat; therefore, the major routes of 		 transmission are sexual and transplacental (keep it wet...).


	*	See Figure 24.3 in Schaechter (337) for pathogenesis of syphilis (it explains everything that I 		 could take up pages, not to mention hours of my time, doing, so look at it, please)


	*	Something that you might recall from Neuroanatomy module in med I is the Argyll-		Robertson pupil, the sign of neurosyphilis.  Remember the prostitute's pupil, it 		accommodates but does not react, meaning that the eye can focus on an object when it is 		moved from far to near, but the eye does not react to light (does not constrict in bright light 		or widen in darkness).


	*	Congenital syphilis may cause death in utero.  At birth, manifestations vary from silent 		infections to life-threatening organ damage (look for jaundice).  The baby may get rashy, 		with subsequent sloughing of the skin of the hands and feet.  Most common symptoms are 		seen at 2 yrs and include facial and tooth abnormalities (hutchinson's incisors and 		"mulberry" molars).


	*	Also seen with congenital syphilis is that years later, there may be manifestations of tertiary 		syphilis, including blindness, deafness and other forms of neurosyphilis (tabes dorsalis) and 		arthritis and "saber shins."  (If you know what "saber shins" refers to, please tell me).





** It is important that you understand the principles involved in the different tests for syphilis.  They differ in which are valuable for screening and which are good for definitive diagnosis.





*	There are many different ways that one could test for syphilis.  It can be as simple as looking 	at the fluid from the skin lesions (the chancres and rashes) of syphilis.  In this cases, one 	would have two options:


			(1)	Darkfield microscopy to directly visualize the spirochetes, but this technique requires 						skill and experience to interpret and the microscope is not readily available in a 						clinician's office.


			(2)	Direct fluorescent antibody to T. pallidum.  This one is more commonly used to 						identify the presence of the spirochetes.





*	Serological tests for diagnosing syphilis can use either treponemal or non-treponemal antigens


	(1)	VDRL (Venereal disease research laboratory) test...a.k.a. "Very Doubtful" test and 				Rapid Plasma Reagin (RPR)


				*	VDRL detects nonspecific antibodies that reacts with beef cardiolipin (there is 					flocculation in a positive test).


				*	It is used for the diagnosis of syphilis, but there are many false positives, including viral 					hepatitis, infectious mononucleosis, malaria, addiction to narcotics, age greater than 70 					and certain autoimmune disease, including systemic lupus erythematous.


				*	This test is better used to monitor the success of treatment, as titers of the VDRL rise 					following infection and parallel disease activity.  As the disease improves, VDRL 					levels of cardiolipin decrease.  Note however that the titers also decrease in later 					stages of the disease, so the sensitivity of the VDRL test falls with time.


				*	In addition, further aiding a decreased specificity, non-venereal treponemal diseases give 					a positive VDRL test.





	(2)	FTA-ABS (fluorescent treponemal antibody absorption) test...a.k.a. Find the 				Antibody-Absolutely.


				*	This test is much more reliable, because it is specific for treponemes.  It is also the first 					test to give a positive sign, much earlier than VDRL.  Furthermore, it is more reliable 					at advanced stages of syphilis.


				*	A brief run down on how this test works:


					(1)	Filter the patient's serum to remove any anti-Treponemal antibodies which are not 								specific to T. pallidum.  This step reduces false positives from non-venereal 								treponemal diseases.


					(2)	Pour the patient's serum on slide covered with T. pallidum antigens.  


					(3)	Wash the slide, leaving behind the antibody-antigen complexes.


					(4)	Fluorescent antibodies which react with human Igs are added, binding to the 								complexes on the slide.


					(5)	View under UV (and get a tan to boot!).  Any fluorescence indicates a (+).


				*	Something to remember is that these antibodies remain in the body for life, so once the 					test is positive, it will always be positive. 


				*	The microhemagglutination test for T. pallidum antibody (MHA-TP) involves the 					adsorption of treponemal antigens to RBCs.  It is a bit simpler than FTA-ABS and 					only slightly less sensitive.





	Treatment


	*	Recall the old joke, "One night with Venus, the rest of your life with Mercury"?


	*	Fortunately, now penicillin is DOC


	*	Something to be aware of is that patients with secondary or tertiary syphilis may clinically 		degenerate within hours treatment.  The patient may develop fever, chills, myalgia, 		tachycardia and flushing, the so-called Jarisch-Herxheimer reaction (Schaechter, 338).  		This is due to the massive explosion of antigens released into blood after spirochetes lysis.  		This can be treated with steroids.





3.	Chlamydial Disease


	*	Covered at length in respiratory submodule





4.	Gardnerella vaginialis


	*	Read Schaechter, 676 (This was in the module...I don't know why)


	*	Bacterial vaginosis is an asymptomatic or mildly symptomatic disequilibrium with 		suppression of lactobacilli (eat your yogurt!) with an increase in a variety of species, 		 		including Gardnerella vaginalis.


	*	Note the increased pH and amine (fishy) odor of the discharge.


	*	Appearance of "clue cells," which are vaginal epithelial cells covered with bacteria is 		diagnostic in smear.





B.	Viruses


1.	HIV 


	*	We shall see this one under generalized infections





2.	Herpesvirus hominis


	*	Readings are from Schaechter, 504-13.  


	*	Commonly called HSV-2, but not exclusively.


	*	This case is from Schaechter, 504.  Let this be a lesson to us all...





	Mr. H., a 26-year-old graduate student, returned home from his first real vacation in years.  A lot of rest, fresh air and a new love.  But now, several days after his last sexual contact, he notices painful, itchy sores are developing on the shaft of his penis.  He engaged on oral sex as well, and among his other symptoms, he had a sore throat.  During a difficult telephone call, his new girlfriend admits to past episodes of genital herpes.  Hmmm...could this be herpes, he wonders?  He has heard alot about herpes infections and knows that there are several types, some of which recur.  Mr. H. has many questions, can you help him?





	*	HSV-1 is acquired mainly through the oral route; up to 75% of adults possess antibodies.


	*	HSV-2 is acquired through the genital route (this includes oral sex).


	*	Most HSV infections are asymptomatic.





	Viral Entry


	*	Herpesvirses are very fragile and susceptible to drying and inactivated by heat, mild 		detergent and solvents.  


	*	Thus infection requires direct inoculation.  Mucous membranes of the mouth, eye, genitalia, 		 respiratory tract and anus are the most common sites of infection.





	Multiplication and Spread


	*	A lytic or productive cycle of infection begins with the attachment of virus particles to 		susceptible cells.


	*	The viral core is released and transmitted to the cell nucleus where viral specific synthetic 		processes are orchestrated, leading to transcription of viral DNA and translation of mRNA.


	*	New prodigy virions are produced.


	*	Unlike many other viruses, newly formed herpesvirus particles are not efficiently released 		into the extracellular space.  


	*	Instead, they bud out of the cell and immediately attach to and penetrate into adjacent cells:  		cell-to-cell results in local, but not systemic, disease.





	Host Immune Response


	*	Several days post-infection, antibodies to some of the viral products appear in the 		circulation.  These antibodies do not modify the infection; it's too late for that.  The only 		phase in which there is infectious extracellular virus is during the initial encounter and 		therefore, this is when antibodies can be infective.  


	*	Certain lymphocytes can lyse cells in which herpesviruses are replicating by detecting the 		foreign viral antigens that are displayed on the surface of the infected cells.


	*	Between flare-ups, HSV remains hidden from immune recognition, lying latent in neural 		ganglia.


	*	Neonatal herpes simplex infections often fatal, due to immature immune cells.





	Damage


	*	Epithelial cells in which the virions replicate are ultimately lysed.


	*	The spreading viruses can quickly infect regional nerve cells.





	Diseases caused by HSV-1


	*	We covered many of these in the CNS submodule, but we'll give them a quick glance here.


	*	HSV-1 infections are usually "above the waist."  Infection consists of grouped or single 		vesicular lesions that become pustular and coalesce to form single or multiple ulcers.  


	*	HSV can be isolated from almost all lesions until the crusting stage.


	*	Infections usually involve the embryonic ectoderm (skin, mouth, vagina, conjunctiva, NS).


	*	Major clinical manifestations of HSV-1 disease include mucocutaneous infection of the 		pharynx, skin and eye and meningoencephalitis.


	*	Primary infection is often asymptomatic; when it is symptomatic, it appears as 		gingivostomatitis in 3-5 yr olds.  Lesions can recur and are often unilateral.  Also called 		cold sores or fever blisters. (We've already gone over this).


	*	Ulcerative pharyngitis is seen in young adults.  Sore throat with ulcerative lesions of the 		posterior pharynx.  Can become latent, with reactivation often seen as cold sores.


		Herpetic whitlow.  This is an occupational hazard of medical personnel.  HSV infection of 		the finger and nail area.  Painful vesicular lesions of the finger develop and pustulate.  May 		have lymphatic streaking.


	*	Herpetic keratoconjunctivitis.  HSV infection of the eye is one of the most common 		causes of corneal damage and blindness in industrialized nations.  There is characteristic 		ulceration of the cornea and recurrent infection may cause corneal scarring.  Treatment with 		topical antivirals may ameliorate disease for the time being, but it does not decrease the rate 		of recurrence.


	*	Herpes encephalitis.  We've gone over this one extensively already.





	Diseases caused by HSV-2


	*	Genital Herpes


			*	Primary gential herpes causes fever, headache, malaise and myalgia.


			*	Patient has multiple, coalesced, bilateral tender lesions of the genital area.


			*	Symptoms include pain, irritation, dysuria and vaginal or urethra discharge.


			*	One to 2% develop herpetic aseptic meningitis, which, unlike HSV-1 encephalitis, is a 				self-limiting disease with no mortality. 		


			*	Lesions can recur.





	*	Neonatal Herpes


			*	Usually contracted transvaginally.


			*	Occurs in ~ 1/7000 live births in the U.S., with a mortality > 60%.


			*	Manifestations vary, can include disseminated vesicular lesions with widespread internal 				organ involvement (90% mortality).  CNS involvement shows 50% mortality.		


			*	Vidarabine and acyclovir can decrease the mortality rate, but there is no cure.





	*	Carcinoma of the cervix may be related to HSV-2 infections.





3.	Hepatitis B virus 


	*	We shall cover this one under generalized infections.  We saw a bit of it in GI submodule.





4.	Papilloma virus (HPV)


	*	Readings are from Robbins, 1205-6 and 1041; Schaechter, Ch. 39


	*	You can see some pictures of these warts, look in Robbins, 1008-9.


	*	Papilloma virus causes human warts including condyloma acuminata (venereal warts).


	*	HPV is acquired by direct contact with lesions of infected people or with virus-containing 		material in the environment.


	*	The virus may be transferred via scaled of exfoliated skin.  


	*	Note that normal skin is relatively resistant to HPV entry.  The problem occurs when the 		skin is injured (e.g., foot abrasion on concrete of swimming pools).


	*	Many people have asymptomatic infections.





	Multiplication and Spread


	*	Lytic infections and persistent infections may occur.


	*	The viruses are not highly contagious.


	*	Lytic infections leads to formation of the progeny viruses.


	*	Persistent infections may lead to oncogenic transformation of host cells.


	*	Virions are uncoated and replicated in the nucleus of the host, accompanied by transcription 		of the late mRNAs that encode major viral proteins.


	*	HPVs establish a lytic or productive infection in the keratinized cells of the superficial 		epithelium only; in deeper layers, the infection is abortive.


	*	As infected cells differentiate and are displaced outward toward the skin surface, the virus 		can complete its replication cycle.  Note that these viruses can persist for many years in the 		deeper layers of the epidermis and, at time, these persistent infections may lead to 		oncogenic transformation of their host cells.





	Wart formation


	*	HPV is thought to infect the cells of the basal layer of the skin, replicating together with the 		skin.


	*	Cells migrate to the surface and viral replication begins.  As the cell layer proliferates, there 		is vacuolization of the cytoplasm.  Now you have a wart.


	*	Verrucae (warts) are common lesions of children and adolescents, although they may be 		encountered at any age.  Classification of verrucae is based largely on clinical morphology 		and location.   


	*	Common warts of the hand are elevated, firm, fleshy lesions with a sharp border.  They are 		usually long lasting (6-24 months).


	*	Warts of the face, knees and arms tend to be a bit flatter, a little more difficult to recognize


	*	Plantar's warts have a very characteristic feature, tiny thromboses in the lesion.  They 		sometimes appear black.  They are round, with a sharply demarcated boarder.  They are 		quite painful (they are often on the ball of the foot, a big pressure point).  They can be 		confused with calluses.


	*	Anogenital warts (condylamata acuminata) appear as soft, tan, cauliflower-like masses that 		in occasional cases reach many centimeters in diameter.


	*	Warts can also form on larynx (this is an STD).





	Other point of interest regarding HPV


	*	There are over 49 types of papillomaviruses that can produce warts in humans.


	*	Normally, infection is primarily controlled by cell-mediated immunity.


			*	A rare, aggressive for of HPV infection occurs in persons with an autosomally inherited 				defect in cellular immunity:  epidermodysplasia verruciformis (EV), results in flat 				warts, with disease progressing to squamous cell carcinomas of the skin.  HPV types 5 				and 8 have been detected in some of these cutaneous tumors.


	*	There is a tendency for lesions induced by type 16 to show some degree of associated 		dysplasia, e.g., in situ squamous cell carcinoma of the genitalia or carcinomas of the uterine 		cervix.


							*	Over 80% of all cervical carcinomas, local or invasive, contain HPV DNA, esp. 								types16 and 18.  


	*	a-IFN causes significant, but transient remission in patients with EV, genital or laryngeal 		warts.





C.	Other Organisms Causing STDs


1.	Haemophilus ducreyi


	*	Mostly in tropical, moist areas of the world.


	*	Causes chancroid, a disease characterized by painful genital ulcerations and suppurative 		 inguinal adenopathy. (recall that syphilitic chancres are not painful).


	*	To remember this, think that when you have a chancre, you do cry.





2.	Candidia albicans


	*	Can be acquired through sexual intercourse.


	*	Vaginal candidiasis ("yeast infection") - itching of the vulva & a thick, cottage-cheese-like   	   (can also be described as cord-like "strings") discharge (no odor).


	*	This can also occur during antibiotic therapy in women.


	*	Treat with miconazole (a victory for women everywhere...)





3.	Mycoplasma/Ureaplasma


	*	Please see Sherris Table 24.1 (374)


	*	M. hominis infection of Fallopian tubes may be linked to PID.





4.	Calymmatobacterium granulomatous


	*	Encapsulated, Gram-negative bacillus unable to be grown in artificial media


	*	Causes granuloma inguinale, primarily in developing countries, characterized by chronic, 		persistent genital papules or ulcers.


	*	Diagnosed by examination of Wright- or Giemsa-stained impression smears from biopsy 		specimens of the lesions that demonstrate clusters of encapsulated coccobacilli in the   		cytoplasm on mononuclear cells.


	*	Tetracycline is DOC.





5.	Trichomonas vaginalis & other sp.


	*	This flagellate protozoa exists only as a trophozoite (i.e., there is no cyst form).


	*	T. vaginalis is an extremely common inhabitant of the vagina (found in 15% or more of 		women), where it occasionally causes vaginitis.


	*	Symptoms of infection include burning, itching, a copious, foul smelling vaginal discharge, 		which may be yellow or green and/or bubbly and a not-so-fresh feeling. 


	*	Loss of the normal acidity of the vagina predisposed to infection.


	*	The protozoa is transmitted by sexual intercourse, though men are usually asymptomatic.  If 		they are infected, it occurs in the urethra, epididymis or prostate.


	*	Diagnosis is made by observing a wet mount of vaginal or prostatic secretions which will 		show the little bugs moving around of the slide.


	*	Treatment is with metronidazole.  Be sure to treat the man too, to avoid reinfection of the 		woman (so-called "ping-pong effect").





D.	Principles of STD Treatment





	1.	Treatment of gonorrhea requires higher blood levels of antibiotics for a shorter duration.


	2.	Treatment of syphilis requires lower blood levels, longer duration.  Duration of the 		treatment is inversely related to time from infection prior to treatment.


	3.	Disseminated gonococcal infection (DGI) and CNS lues (syphilis) require parenteral 		therapy.


	4.	Chlamydial disease is such a prevalent disease that it usually co-exists with gonorrhea.  		Treatment is usually for both at the same time.


	5.	The biology of chlamydia (intracellular organism) requires prolonged treatment (7-14 		days) and relapses are common (because the bugs were just hiding).


	6.	For almost all STDs, reinfection is common ("ping-pong").  All contacts must be treated 		to effect a cure.





VII.	Categories of GU Infections


A.	Urinary Tract Infections


	*	Glance at Figure 59.2 and Table 59.1 in Schaechter and Sherris Table 70.1 again for this


		Cystitis (produced by the multiplication of enteric organisms in the urine) 


			*	Enterobacteriaceae


			*	Enterococcus


	


		Pyelonephritis


			*	Enterobacteriaceae


			*	Enterococcus	


	


		Urethritis (gonococcal and non-gonococcal urethritis, NGU)


			*	Neisseria gonorrhea


			*	Chlamydia trachomatis


			*	Herpesvirus


			*	Myocplasma hominis (NGU)


			*	Ureaplasma ureolyticum (NGU)


			*	Staph. aureus





		Infertility, Cervicitis 


			*	Chlamydia 


			*	Ureaplasma ureolyticum (t-strain mycoplasmas) is isolated from patients with 				non-gonococcal urethritis and are associated with infertility, spontaneous abortion, 				premature labor.





B.	Vaginitis


		*	Candidia albicans


		*	Trichomonas vaginalis


		*	Gardnerella vaginalis (bacterial vaginosis)  





C.	Pelvic Inflammatory Disease


		*	PID or salpingitis is most commonly seen as a result of retrograde infection by 			gonococcus.


		*	Various genital organs may be involved in infection.


		*	PID may also result for puerperal fever (Group A strep)


		*	Chlamydia


		*	Ureaplasma


		*	Staph


		*	Mixed anaerobic infections





D.	Proctitis and Enteritis


		*	STDs in which anal sex is an increased risk factor 





		(1)	Bacteria, including Neisseria, Treponema, Chlamydia


		(2)	Parasites, including Giardia, Cryptosporidium, Strongyloides


		(3)	Viruses, including Hep B, herpes, HIV and papillomaviruses





VIII.  Non-GU Manifestations of Disease Caused by Organisms Considered in V & VI


A.	Pneumonia


	*	Klebsiella


	*	Strep. pyogenes (Group A Strep)


	*	Chlamydia


	*	Pseudomonas


	*	Staph. aureus (rarely, but when it does, it's bad)





B.	Meningitis and Encephalitis


	*	Staph. aureus (this is usually secondary to infection during cranial surgery)


	*	Streptococci, E. coli, P. aeruginosa & Klebsiella (secondary to immunosuppression)


	*	Herpesvirus





C.	Wound and Skin Infections


	*	#1 is Staph. aureus


	*	Recall that HPV preferentially attacks vulnerable skin (due to abrasion, etc.)


	


D.	Arthritis


	*	Neisseria gonorrhoeae


	*	Treponema pallidum (usually in secondary syphilis and also as a late manifestation of 		congenital syphilis)





E.	Pharyngitis


	*	Neisseria gonorrhoeae


	*	HSV-1 & -2


	*	Group A strep





F.	Proctitis


	*	Turn back one page, we just went over this





G.	Ophthalmia neonatorum


	*	Neisseria gonorrhoeae


	*	Chlamydia trachomatis





H.	Sub-acute Bacterial Endocarditis


	*	Enterococci


	*	Staph. epidermidis & S. saprophyticus


	*	Other fastidious Gram-negative rods (see section V.6 for a list)





I.	Keratitis


	*	The most prominent one is Herpesvirus (herpetic whitlow)


	*	Add to this list if you so desire





J.	Progressive Multifocal Leukoencephalopathy


	*	Why this is here I do not know...we covered this in microbiology.


	*	This is a rare demyelinating disease characterized by memory loss, aphasia and loss of 		coordination.


	*	It is caused by JC virus, a member of the Papovavirus family (the same family to which HPV 		belongs).


	*	JC virus is ubiquitous; most people are seropositive by adolescence.  Immunocompromised 		are at a greater risk for uncontrolled replication of this virus.





	*	Please check out module handout, page 33. There is a chart correlating symptoms with 		organisms and syndromes that you should see.  





